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FOREWORD 
 
 

The year 2014 was one of immens e activity to cons olidate the trans formational gains of CSIR- 

SARI for optimum productivity which marked productive 20 years of operation as a full -fledge 

ins titute  with  an effective farming s ys tems  res earch approach  for acces s ing  and developing 

technologies for farmers . It was a bus y year that rais ed our res ource mobilization endeavour to 

$2,381,324.64 from new and exis ting donor project s upport to acces s and develop technologies 

that are widely adaptable by farmers to ens ure the s calability of the technologies for fas ter and 

wider implementation. 

 
The dynamic nature of s cientific res earch implies the need for the s cientis ts to be abreas t with 

new techniques /tools and modern trends in res earch and apply them in addres s ing the nee ds of 

farmers and other s takeholders thereby contributing to higher productivity and improvement in 

livelihoods . It is therefore pertinent  that efforts  are geared towards  procuring  the neces s ary 

tools , equipment and know-how and deploy the new technologies  appropriately. This requires 

financial and material res ources to es tablis h the appropriate laboratories and equipment as well 

as trained human res ources to operate. It als o implies a new way of thinking and doing res earch 

for the benefit of s ociety at large. I am glad to report that CSIR-SARI continued expanding its 

partners hips  and  collaborations  s o  as  to  comprehens ively  and  holis tically  addres s  farmer 

cons traints in northern Ghana. 

 
In furtherance  of the mandate to conduct agricultural res earch as it relates to food and fibre 

crop farming in the three regions  of northern  Ghana, CSIR-SARI made good progres s during 

2014 that we are happy to s hare with you. Thes e achievements  are captured under the major 

achievement in res earch programmes .  Among the findings are the following: 

 
The crop improvement  programme  has made s trides  in developing  crop varieties that fit into 

the  agroecologies  of  the  mandate  zone.  Four promis ing  drought  and  s triga  tolerant  maize 

hybrids   were  identified   and  propos ed  to  the  Natio nal  Variety  Releas e  and  Regis tration 

Committee  (NVRRC)  for  releas e  and  cultivation  by  farmers . They  were  formally  releas e in 

April  2015  under  the  names  Kunjor-wari,  Suhudoo,  Wari-kamana  and  Kpari-faako.  Thes e 

hybrids have the potential to increas e s ignific antly the level of maize production and income of 

maize producers . Additionally, five p earl millet genotypes were als o identified and propos ed to 

the NVRRC  for releas e and cultivation by farmers  in the Upper Eas t region . 

 
The integrated  s oil fertility  man agement (ISFM) programme  continues  to develop innovative 

s trategies to improve the organic matter content of the s oils in the northern s avannah zones to 

enhance land us e on a permanent bas is . Adoption of bes t -bet practices by farmers res ulted in 

maize yield of 3 t/ha on average. Res earch efforts on inoculation of s oybean and cowpea with 

rhizobium als o  res ulted  in  yield increas e from 0.8 to 1.5 t/ha and 0.45 to 1.2 t/ha at farmer 



xvx
vxv 

 

level, res pectively. Farmers ’ participation  in ISFM demons tration had s ignifica nt influence on 

s oybean, rice or maize yields . Farmers  who participated  in demons trations  had higher yields 

than  thos e  who  did  not  participate  in  the  Agricultural  Value  Chain  Mentors hip  Project 

(AVCMP)  demons trations .  Average  yield  increas es  as  a  res ult  of  farmer  participation  in 

AVCMP  demons trations were 50, 75 and 100% for maize,  rice and s oybean, res pectively. 

 
In purs uit of moving away from hazardous  and expens ive ins ecticides , plant -bas ed products 

continue  to  be  an  integral part  of our work on  integrated  pes t  management  for key biotic 

cons traints in the region. 

 
We  cannot  conclude  this  mes s age without mention  of the Quality rice development  project 

with  the  objective  to  boos t  domes tic  rice  production.  This  project was aimed at improving 

farmers ’ acces s to quality rice s eed and expanding  knowledge  on bes t -bet rice technologies . 

With  funding  from the AGRA, the project reached out to 6,488 farmers  in 18 project action 

s ites  in the Upper Eas t and Northern regions and increas ed paddy production. Thes e farmers 

gained acces s to bes t-bet rice technologies through on -the-job training and through videos on 

rice technologies . Rural radio and TV broadcas ts on thes e technologies were als o us ed to reach 

other farmers  not directly involved in the project. 

 
I wis h  to  commend  the s taff, management  and board of CSIR-SARI for the good work that 

they  continue  to  do.  Bringing  technologies  on  a royalty -free  bas is  for us e by  farmers  in 

northern Ghana and doing that through partners hips and collaborations with others is no mean 

feat. I believe that agricultural technology  can and s hould make a difference to our farmers ’ 

lives . To achieve this , bus ines s as us ual will not get thes e technologies into the hands of the 

farmers  – there is a lot more that needs to be done, s ome differently. 

 
Looking back, 2014 was a good year for CSIR-SARI and on behalf of the management board, I 

would like to expres s our gratitude to all partners , donors , s taff and board members for their 

s upport and commitment  to the fulfillment  of the CSIR-SARI vis ion and mis s ion. Our s pecial 

appreciation  goes  to the Minis try of Food and Agriculture  and numerous pres s hous es that 

helped us dis s eminate our technologies to the farmers . 

 
We hope that you will enjoy reading this report with as much pleas ure as it gives us to pres ent 

the  CSIR-SARI  Annual  Report  2014  to  you.  Never hes itate  to  cons ult  us  for any  of the 

technologies we have developed. 

 
Dr. Stephen  K. Nuts ugah 

Director 
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ADMINISTRATION 
 

Management 

The Ins titute is managed by a s even -member Management Board chaired by Mr. Alhas s an 

Andani, MD of Stanbic Ban k, and a fifteen-member  Internal Management Committee  (IMC), 

chaired by the Director.  Members hip of the Management Board and IMC are pres ented below: 

 
Table 1 Membership of CSIR – SARI Management Board 

No. Name Des ignation 
1 Mr. Alhas s an Andani MD, Stanbic Bank, Chairman 
2 Dr. (Mrs .) Ros e Emma  Mamaa Ents ua- 

Mens ah 
Deputy Director-General,  R&D 

3 Dr. E. K. Adu Cognate Director, CSIR-ARI 
4 Dr. S. K. Nuts ugah Director, CSIR-SARI 
5 Mrs . Gina Odartefio Private Sector 
6 Mr. William  Boakye-Acheampong MoFA 
7 Mr. Mohammed  Adam Nas hiru Peas ant Farmers  As s ociation of Ghana 

 
 

Table 2 Membership of CSIR – SARI Internal Management Committee 
 

No. Name Des ignation 
1 Dr. Stephen K. Nuts ugah Director (Chairman) 
2 Dr. Mumuni Abudulai Deputy Director 
3 Dr. Wils on Dogbe Head, NR Farming  Sys tems Res earch Group 
4 Dr. Roger A. L. Kanton Head, UER Farming  Sys tems Res earch Group 
5 Dr. S.S.J. Buah Head, UWR Farming  Sys tems Res earch Group 
6 Dr. Benjamin  D. K. Ahiabor Head, Scientific Support Group 
7 Dr. N. N. Denwar Repres entative, Res earch Staff As s ociation 
8 Mr. E. O. Krofa Repres entative, Senior Staff As s ociation 
9 Mr. Mahama Tibow Repres entative, Local Union 
10 Mr. Thomas K. Coker-Awortwi Head, Accounts Divis ion 
11 Mr. Eric  Appiah Head, CID 
12 Mr. Robert K. Owus u Snr. Scientific  Secretary, Recorder 
13 Mr. Augus tine K. Owus u Works hop Manager 
14 Mr. Zakaria S. Seini Farm Manager 
15 Rev. G. Y. Nachim Head, Adminis tration Divis ion, Recorder 
* 

 

 
Staff Strength 

Staff s trength as at the beginning of April 2014 s tood at 454.  However, by the end of the year 

the number had decreas ed to 429 compris ing of 52 s enior members , 115 s enior s taff and 262 

junior s taff members . Staff dis tribution  and the lis t of s enior members and s taff are pres ented 
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below.  Staff s trength  was  affected  in  the  cours e of the year by promotions , appointments , 

retirements , res ignations and deaths . See Table 3 for full details . 

 
The out s tations located in Manga and Wa ha d s taff total of 49 and 44, res pectively. Manga had 

5  s enior members , 10 s enior s taff and  34 junior  s taff while  Wa  ha d  6 s enior members , 11 

s enior s taff and 27 junior s taff. 

 
Table 3: Promotions, appointments and deaths 

 

 Chief 

Res earch 
Principal 

Res earch 
Senior 

Res earch 
Senior 

Members 
Senior 

Staff 
Junior 

Staff 
Total 

Promotion    - 5 18 23 
Appointment   - 4 1 - 5 
Retirement  - - 3 4 10 17 
Death   - - 1 3 4 

 
 

Table 4 Human Resource Development 

 
The Human Res ource Development Committee  has received approval for s taff on local and 

foreign training for 2014/2015  academic year. 

 
No. Name Cours e Completion *Ins titution 
1 Edwin Kwabla Akley MSc/PhD 2018 Kans as State Univ. USA 
2 Emmanuel  Ayipio MSc 2015 Univ. of Hanover, Germany 
3 Michael As ante MSc 2015 Univ. of Bonn, Germany 
4 Adogoba Des mond 

Sunday 
MSc 2015 Univ. for Dev. Studies , 

Navrongo Campus 
5 Ali A. Ibrahim Dip 2016 Univ. of Ghana, Legon 
6 Helina Oboamah As iedu HND 2016 Tamale Polytechnic, 

Tamale 
7 Mahama George Yakubu PhD 2015 Kans as State Univ., USA 
8 Tahiru Fulera PhD 2016 Univ. of Bonn, Germany 
9 Abdul-Salam M. Baba MSc 2016 KNUST,  Kumas i 
10 Is s ah Sugri PhD 2017 Univ. of Ghana, Legon 
11 Mohammed  Alima MBA 2016 KNUST,  Kumas i 
12 Abdulai Baba Al-has s an MSc 2017 Univ. for Dev. Studies , Wa 

Campus 
13 Aliu Siis e PhD 2017 Univ. of Nottingham, 

Malays ia 
14 Haruna Mohammed PhD 2017 Ts hwane Univ. of Tech., 

South Africa 
15 Jerry As alma Nboyine PhD 2017 Lincoln Univ., New 

Zealand 
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16 Haruna Bas hiru MSc 2015 Ohio State Univ, USA 
17 Afia Serwaa Kariakri PhD 2016 Univ of Georgia,  USA 
18 Ibrahim Alhas s an 

Zakaria 
MSc 2015 Forte Valley  State Univ, 

USA 
19 Abubakari Muntari PhD 2017 Univ. for Dev. Studies , 

Tamale 
20 Iddris u Yahaya PhD 2015 Kans as State Univ., USA 
21 A.N. Wiredu PhD 2015 Univ. of Hohenheim, 

Germany 
22 Tahiru Fulera PhD 2018 Wageningen Univ.,  The 

Netherlands 
 

Table 5: Staff back from training 
 

No. Name Grade Programme 
1 As kia M. Mohammed Res earch Scientis t PhD 
2 Abukari Alidu Is s ah Res earch Scientis t PhD 
3 Richard Y. Agyare Prin. Tech. Officer MSc 
4 Abdul Aziz A. Latif Prin. Tech. Officer MSc 
5 Peter A. As ungre Prin. Tech. Officer MSc 
6 Salim Lamini Prin. Tech. Officer M.Phil. 
7 Emmanuel  Vorleto Prin. Tech. Officer BSc 
8 Sumaila  Ayis hetu Snr. Tech. As s is tant Diploma 
9 Kwabena Yaw James Snr. Tech. As s is tant Diploma 

 

Members hip  of Committees 

Staff continued to s erve on various committees  lis ted below: 

     Publication/Editorial 

     Human Res ource Development 

     Expenditure  Control 

     Gues t Hous e 

     Hous ing Allocation 

     Land us e and Water Cons ervation 

     Internal Management 

     Ground and Compound 

     Promotion  Screening 

     Commercialization   Overs ight 

     Welfare 

     Health Fund 

     Club Hous e 

     Seminar/Field  Vis it 

     SARI Es tate Management 
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National  Service 

Thirty four graduates from tertiary ins titutions in the country undertook their national s ervice at 

the Ins titute. The details are pres ented in Table 6 below. 

 
Table 6: National Service Personnel 

 

Ins titution No. 
KNUST 8 
Ohawu Agric. College 1 
Univers ity of Cape Coas t 1 
Univers ity for Development Studies 18 
Tamale Polytechnic 4 
Sunyani Polytechnic 1 
Methodis t Univers ity 1 
Total 34 

 
 

Table 7: Staff Distribution among Divisions 
 

Divis ion Senior 

Members 
Senior 

Staff 
Junior 

Staff 
Total 

Northern Region Farming  Sys tems 

Res earch Group 
10 18 24 52 

Upper Eas t Region Farming  Sys tems 

Res earch Group 
5 10 34 49 

Upper Wes t Region Farming  Sys tems 

Res earch Group 
6 11 27 44 

Scientific Support Group 25 36 56 117 
Commercialization   and Information 

Divis ion 

    Documentation 

    Library 

2 

 
1 

3 

 
2 

1 

1 

 
1 

1 

 
12 

Accounts 1 12 4 17 
Adminis tration Divis ion 

     Pers onnel 

     Trans port/Works hop 

     Farm Management 

     Es tate 

     Security 

2 22 114 138 

Total 52 115 262 429 
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Lis t of Senior Members  and Senior Staff at various  Divis ions and Sections 
 
 

Table 8: Administration, Accounts, Farm Management and Workshop 
 

Name Qualification Area of 

Specialization 
Des ignation 

Adminis tration 
S. K. Nuts ugah BSc 

MSc 

PhD 

Agriculture 

Plant Pathology 

Plant Pathology 

Director 

G. Y. Nachim BA 

 
MPhil 

Pos t - Graduate Dip 

Sociology and 

Study of Religions 

Sociology 

PGDTLHE 

Adminis trative Officer 

Bawah M. Saffiatu BA IDS Principal Adminis trative 

As s is tant 
F. Amea DBS Secretariat Option Senior Admin. As s is tant 
Ibrahim K. Os man HND 

BSc Admin. 
Sec & Mgt 

Human Res . Mgt. 
Principal Adminis trative 

As s is tant 

Alidu Feruza HND Sec & Mgt. Senior Adminis trative 

As s is tant 
Francis ca Abaah DBS 

BEd Admin. 
Secretariat Option 

Secretarial Mgt. 
Principal Adminis trative 

As s is tant 
Accounts 
T.K. Coker – 

Awortwi 
BEd 

EMBA 
Accounting 

Strategic Mgt. 
Accountant 

Paul Berko BEd 

CA 

MBA 

Accounting 

Accounting 

Accounting 

Chief Accounting 

As s is tant 

Mohammed  Alima HND 

BA 
Accounting 

IDS 
Principal Accounting 

As s is tant 
Wumbei Mohammed HND Accounting Accounting As s is tant 
Abdulai Baba 

Alhas s an 
BA IDS Principal  Accounting 

As s is tant 
Bawah Ford HND Accounting Chief Accounting 

As s is tant 
Is s ah Is s ifu Diploma  in 

Commerce 
Accounting Chief Accounting 

As s is tant 
Sebas tian Tigbee RSA III 

Dip. Com. 
Accounting Chief Accounting 

As s is tant 
Mahama A. Rufai HND 

B Com 
Accounting Chief Accounting 

As s is tant 



 

 

Zulai Abihiba DBS 

BSc 
Accounting 

Accounting 
Prin. Stores 

Superintendent 

Kofi Konadu As are HND Accounting Principal Accounting 

As s is tant 
Alhas s an Abukari HND Accounting Principal  Stores 

Superintendent 
Yakubu Mohammed HND Accounting Accounting As s is tant 
Francis Alemawor Diploma Commerce Accounting As s is tant 

Farm Management 
Zakaria S. Seini HND Agric. Engineering Chief Technical Officer 
Emmanuel  Odoom BSc Animal Science Senior Tech. Officer 
Works hop 
Augus tine K. Owus u MVT Part I &II Works Superintendent 
B.D. Boamah Bas ic Refrigeration 

&Air Conditioning 
NVTI Gd. I Senior Works 

Superintendent 
J.Y. Was aal Junior Tech. Sup. 

Mgt. 
Works hop Works Superintendent 

G. Akotia Trade Tes t Gd I Welding Works Superintendent 
G. Abdulai Zulkania BSc Agric. Engineering Senior Works 

Superintendent 
Es tate 
Beatrice Os ei A. BA IDS, Planning Principal Es tate As s t. 
Emmanuel  Tetteh NVTI Gd I Plumbing Works Superintendent 
P.A. Anaaba NVTI National 

Craft Man 
Carpentry & 

Joinery 
Works Superintendent 

M. Jabiru HND Building 

Technology 
Works Superintendent 

 

Table 9: Upper East Region Farming Systems Research Group 
 

Name Qualification Area of 

Specialization 
Rank 

R.A.L.  Kanton MSc 

PhD 
Agronomy Principal Res earch 

Scientis t 
E.Y.  Ans oba BSc Agriculture Prin. Tech. Officer 
Francis Kus i MSc Entomology Res earch Scientis t 
Julius Yirzagla MSc Agronomy Res earch Scientis t 
Is s ah Sugri MPhil Pos t harves t Res earch Scientis t 
J.K. Bidzakin BSc 

MSc 
Agric Economics 

Agric Economics 
Res earch Scientis t 

N.K. Abas s HND Accounting Chief Accounting 

As s is tant 
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Peter A. As ungre BSc 

MSc 
Agric 

Agronomy 
Prin. Tech. Officer 

Zakaria Mukhtaru BSc. Agric Agriculture Prin. Tech. Officer 
Abdulai Abubakari HND Sec & Mgt. Prin. Admin. As s is t. 
Salim Lamini BSc 

MPhil 
Agric Technology 

Plant Pathology 
Prin. Tech. Officer 

Albert Alem Dip. Agriculture Senior Technical 

Officer 
J. N. Azure Certificate Agric. College As s is tant Farm 

Manager 
Mus ah Alhas s an Certificate Agric. College As s is tant Farm 

Manager 
 
 
 

Table 10: Northern Region Farming Systems Research Group 
 

Name Qualification Area of s pecialization Des ignation 
Wils on Dogbe MSc 

PhD 
Agronomy 

Soil Microbiology 
Senior Res earch 

Scientis t 
J.M. Kombiok BSc 

MSc 

PhD 

Agriculture 

Agronomy 

Agronomy 

Principal  Res earch 

Scientis t 

Mumuni Abudulai BSc 

MSc 

PhD 

Agricultural 

Agriculture Entomology 

Agriculture Entomology 

Principal Res earch 

Scientis t 

Baba Inus ah MSc Irrigation  Agronomy Res earch Scientis t 
A. Nimo  Wiredu BSc 

MSc 
Agriculture 

Agricultural Economics 
Res earch Scientis t 

Afia S. Karikari MSc Entomology Res earch Scientis t 
Michael Mawunya BSc 

MPhil 
Agriculture 

Weed Science 
Res earch Scientis t 

D.Y. Opare-Atakora BSc 

MSc 
Agriculture 

Crop Science 
As s is tant Res earch 

Scientis t 
Aliyu Siis e BSc 

MSc 
Agric. 

Biotechnology 
Principal Technical 

Officer 
Jerry As alma 

Nboyine 
MSc Entomology Res earch Scientis t 

S. Oppong 

Abebres s eh 
MSc Crop Breeding Res earch Scientis t 

Sulemana D. 

Alhas s an 
BSc Agriculture Technology Chief Technical 

Officer 
Rakiatu Abdulai HND Statis tics Chief Technical 

Officer 
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Haruna Abdulai BSc Agriculture Principal Technical 

Officer 
Haruna I. Mis baw Certificate Agriculture Senior Technical 

Officer 
E. Ofos u Krofa BSc Agriculture Tech. Chief Technical 

Officer 
Mahama Alidu Dip Horticulture Chief Technical 

Officer 
Iddris u Sumani Dip General Agriculture Chief Technical 

Officer 
Sayibu Zanyeya Cert. in Agric. General Agriculture As s is t. Farm Mgr. 
Haruna Bas hiru BSc Agric. Economics Principal  Technical 

Officer 
Price M. Etwire BSc 

Mphil 
Agric. Technology 

Agric. Economics 
Principal  Technical 

Officer 
Edward Martey MPhil Agric. Economics Res earch Scientis t 
Els ie Sarkodee-Addo BSc 

MSc 
Agriculture 

Agronomy 
Principal  Technical 

Officer 
Alhas s an Sayibu BSc Agriculture Principal  Technical 

Officer 
Jalilatu  Ayuba BSc 

MSc 
Agric. Technology 

Agronomy 
Principal  Technical 

Officer 
Abdul-Rahaman  A. 

B. Iddris u 
BSc Agric. Technology Principal  Technical 

Officer 
Abdul-Salam M. 

Baba 
BSc Agric. Technology Principal  Technical 

Officer 
Freda Ans ah A. BSc Agric. Technology Principal  Technical 

Officer 
Daniel E. Halolo BSc Agric. Technology Principal  Technical 

Officer 
Douglas B. Alhas s an Dip General Agric Chief  Technical 

Officer 
Des mond A. Sunday BSc Bio - Mathematics Principal  Technical 

Officer 
Alhas s an Nuhu 

Jimbaani 
BSc Agric. Tech Principal Technical 

Officer 
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Table 11: Upper West Region Farming System Research Group 

Name Qualification Area of Specialization Rank 
J.B. Naab BSc 

PhD 
Soil Science 

Soil Phys ics 
Senior Res earch 

Scientis t 
S. S. J. Buah BSc 

MSc 

PhD 

Agriculture 

Agronomy 

Soil Fertility  & Plant 

Nutrition 

Senior Res earch 

Scientis t 

S.S. Seini BSc 

MPhil 
Agricultural 

Agricultural 

Entomology 

Res earch Scientis t 

George Mahama 

Yakubu 
BSc 

MSc 
Agriculture 

Agronomy 
As s is t. Res earch 

Scientis t 
As ieku Yahaya BEd 

MSc 
Agricultural Science As s is t. Res earch 

Scientis t 
Yahaya Iddris u MPhil Agric Economics Res earch Scientis t 
Nyour Ans lem 

Bawayele-Azaa 
BSc Agricultural Tech. Principal Technical 

Officer 
As iata A. Ali B. Management 

Stud. 
Management Prin. Admin. As s is t. 

Haruna K. Ali Dip General Agric Prin. Technical 

Officer 
Godwin Opoku BSc Laboratory Technology Chief  Technical 

Officer 
Ibrahim Has him HND 

BSc 
Statis tics 

Statis tics 
Principal Technical 

Officer 
Ibrahim A. Ali Diploma General Agric Senior Technical 

Officer 
Vincent K. Dordah HND Agric Engineering Chief Technical 

Officer 
A.K. Alhas s an BSc Accounting & 

Finance 
Accounting Chief Accounting 

As s is tant 
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Table 12: Scientific Support Group 

Name Qualification Area of 

s pecialization 
Des ignation 

Stephen K. As ante BSc 

MSc 

PhD 

Agriculture 

Plant Protection 

Agricultural 

Entomology 

Principal Res earch 

Scientis t 

I.D.K.  Atokple BSc 

Dip. In Ed. 

MSc 

PhD 

Agriculture 

Education 

Plant Breeding 

Plant Breeding 

Senior  Res earch 

Scientis t 

Mas hark S. Abdulai BSc 

MSc 

PhD 

Agriculture 

Plant Breeding 

Plant Breeding 

Senior  Res earch 

Scientis t 

Mathias Fos u BSc 

Dip. In Ed. 

MSc 

PhD 

Agriculture 

Education 

Soil Chemis try 

Soil Chemis try 

Principal Res earch 

Scientis t 

Nicholas N. Denwar BSc 

MPhil 

PhD 

Agriculture 

Plant Breeding 
Res earch Scientis t 

Benjamin  D.K. Ahiabor BSc 

MSc 

PhD 

Agriculture 

Plant Phys iologis t 

Microbiology 

Senior Res earch 

Scientis t 

Jos eph Adjebeng - 

Danquah 
BSc 

MSc 
Agriculture 

Plant Breeding 
Res earch Scientis t 

Fulera Tahiru (Mis s ) BSc 

MSc 
Agriculture 

Agric 
As s t. Res earch 

Scientis t 
N.A. Is s ahaku HND Agricultural 

Engineering 
Chief Technical 

Officer 
Haruna Mohammed BSc 

MSc 
Agriculture 

Agronomy 
Res earch Scientis t 

Alhas s an L. Abdulai BSc 

MSc 
Agriculture 

Agro meteorology 
Res earch Scientis t 

A.S. Alhas s an Dip. General Agriculture Principal  Technical 

Officer 
Abdulai A. Mohammed Certificate General Agriculture Senior  Technical 

Officer 
As kia M. Mohammed BSc 

MPhil 

PhD 

Chemis try 

Soil Science 

Soil Science 

Res earch Scientis t 

Kwabena Acheremu BSc 

MSc 
Agriculture 

Crop Breeding 
Res earch Scientis t 
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Richard Oteng- 

Frimpong 
MPhil Crop Science Res earch Scientis t 

Abukari A. Is s ah BSc. 

MSc 

PhD 

Agriculture 

Agronomy 

Agronomy 

Res earch Scientis t 

Abukari Saibu BSc Agriculture Tech. Chief Technical 

Officer 
Abubakari Mutari BSc 

MSc 
Agriculture 

Food Safety and 

Quality Mgt. 

Res earch Scientis t 

Williams  K. Atakora BSc 

MSc 
Agriculture 

Soil Science 
Res earch Scientis t 

Is s ah A. Ras hid BSc Agric Tech Principal Technical 

Officer 
Haruna Alidu MSc Plant Breeding Res earch Scientis t 
Emmanuel  Vorleto HND 

BSc 
Lab. Technology Principal Technical 

Officer 
Edwin K. Akley BSc Agric. Technology Principal Technical 

Officer 
Pros per Amenuvor HND Lab. Technology Technical Officer 
Michael As ante BSc Agric. Technology Principal Technical 

Officer 
Ibrahim Sumaila Certificate Agric. College Technical Officer 
Fus eini S. Is s ifu Agric College Agric As s t. Farm Manager 
Gloria  Boakyewaa  Adu BSc 

MSc 
Agriculture 

Plant Breeding 
Res earch Scientis t 

Richard Agyare BSc 

MSc 
Agriculture 

Plant Breeding 
Principal Technical 

Officer 
Emmanuel  Y. Owus u BSc Agric. Technology Principal Technical 

Officer 
Godfred D. F. Atawura BSc Agric. Technology Principal Technical 

Officer 
Wohor O. Zakaria BSc Agric. Technology Principal Technical 

Officer 
Kangben F. Yambout BSc Agric. Technology Principal Technical 

Officer 
Emmanuel  Ayipio BSc Agric. Technology Principal Technical 

Officer 
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Is s ah I. Ramat Certificate General Agric Chief   Technical 
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LEVEL 
Agric Science Principal Technical 
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Res earch Scientis t 
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Gloria  A Adezebra MPhil Nuclear Agriculture Res earch Scientis t 
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Emmanuel  Adjei MPhil Crop Science Res earch Scientis t 
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Senior Scientific 
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Marketing 
Principal Marketing 
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Is s ah Is s ifu Dip Library Senior Library 

As s is tant 
Mus ah Iddi Full Tech. 

Certificate 

BSc 

Radio, Televis ion and 

Electronics 

ICT 

Chief Works 

Superintendent 
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COMMERCIALISATION 
 

Introduction 

With  the  CSIR Act  (CSIR Act  521, 1996) as a road map, CSIR-SARI during the year under 

review   generated   income   from  various   activities .  Being   an   agricultural-bas ed   res earch 

ins titution, mos t of the revenues emanated from agricultural related activities . 

The main s ources of revenue of the Ins titute are as follows : 

     Gues t Hous e 

     Soil & Plant Analys is laboratory 

     Tractor & Combine  s ervices 

     Breeder & Foundation Seed 

     Conference Hall 

     Hire of Vehicle 

     Gbewaa Rice 
 

Table 14: Commercialization Income and Expenditure - 2014 
 

Item Gros s Income  (Gh¢) Expens es  (Gh¢) Net Income  (Gh¢) 
Gues t Hous e 13,591.50 5,595.00 7,996.50 
Soil & Plant Analys is 22,581.00 22,999.09 -418.09 
Tractor Services 15,652.00 6,223.00 9,429.00 
Rice Proces s ing Centre 38,975.50 31,824.80 7,150.70 
Combine Harves ter 27,658.75 14,944.50 12,714.25 
Seed 24,224.00 15,684.86 8,539.14 
Conference Hall 47,201.00 3,500.00 43,701.00 
Hire of Vehicle 14,319.00 0 14,319.00 
Gbewaa Rice 7,105.00 0 7,105.00 
Rent 103,474.88 0 103,474.88 
Project Support 178,231.04 0 178,231.04 
Total 493,013.67 100,771.25 392,242.42 

 

The highes t income generating centre was Project s upport which generated a total net income 

of  GH₵  178,231.04.  The  lowes t  income  earner  was  the  Soil and  Plant  analys is  laboratory 

which earned a total net income of GH₵  -418.09. This low performance by the Soil and Plant 

laboratory   can  be  attributed  to  a  GH₵  22,999.09  expenditure  on  cons umables  and  other 

inves tments under taken at the laboratory. 
 

Technologies  Identified  For Commercialis ation  weak 

     Improved Crop Varieties 

     Crop and Soil Management Practices 

     Soil Fertility  Management 

     Ins ect Pes t Control 

     Soil and Plant Analys is 

     Agro-meteorological  data 
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DOCUMETATION   AND LIBRARY 
Robert Kwasi Owusu, Wilhelm No mu Kutah, Issah Issifu and Ibrahim Sumaya 

 

Introduction 

The function of the Documentation Centre is to colla te and edit all reports prior to s ubmis s ion 

to   Head   Office,   deal  with   corres pondences   in   relation  to  res earch  reports ,  coordinate 

exhibitions , s eminars and field vis its within and outs ide the ins titute. 

 
Preparation  and s ubmis s ion of Reports 

The  ins titute  received  the printed copies  of the 2011 Annual Report that was s ent for print 

production. A number of copies  were dis tributed to Scientis ts while the Library s ent s ome to 

outs iders  on  our mailing  lis t. Within  the  reporting  period  both  the  2012 and  2013 Ann ual 

Reports were completed and s ent for print production. The firs t and third quarterly reports were 

als o collated and s ubmitted to Head Office. 

 
Coordination   of Exhibitions   and trainings 

The Documentation Centre als o coordinated the following  exhibitions : 

o  Launch of National Climate  Change Policy and National Environment  Policy , Accra 

International Conference Centre, 22nd July. 

o  Third Northern Ghana Inves tment Conference 2014, Tamale  Sport Stadium 
Conference Centre, 13th to 16th  Augus t. 

o  Agribus ines s Entrepreneurs hip Fair organis ed by WAAPP at the Kofi Annan Centre 

of Excellence  and ICT, Accra, 19th to 21st Augus t. 

o  30th Regional Farmers  Day at Tamale  Jubilee Park, 5th December. 

o  TEEAL/AGORA   training of trainers works hop at CSIR-SARI  Seminar  Room, 18 – 20 

November. 

 
Experimental   Field Vis it 

The   weekly   experimental  field  vis it  came  on  between  9th    September  and  14th    October. 

Attendance  was  very  encouraging  as  Scientis ts  and  Technical  Officers  attended  in  their 

numbers . 

 
LIBRARY  AND INFORMATION 

 

The  Ins titute’s  library  was  es tablis hed  in  1980. Its  main  objective  is  to  develop  a s trong 

information s ervice to s upport the ins titute's res earch programmes and to meet the needs of the 

s cientific   community.   The   Library's   collections   are   mainly   on   Agriculture   with  s pecial 

collections   on   Farming   Sys tems   Res earch.  The  book  collections   currently  exceed  5900 

volumes . The Library get s donations from over 40 journals and s ubs cribe s to two daily and one 

weekly news papers .  The library als o s tocks thes es , s eminar and conference papers , as well as 

journals  of Scientis ts , which  are  s tocked in their various  box files  (except thes es which are 

s helved). 



xxx  

Electronic  Res ources 

With the acquis ition of TEEAL  (The Es s ential Electronic  Agricultural Library)  pack from 

ITOCA, the Training of Trainers works hop that followed  and s ucces s ful ins tallation through 

Local Area Wireles s Network s ys tem, Scientis ts can now acces s full-text  Journals at their 

offices . The ICT Officers  have helped a number of Scientis ts to connect directly. 

Bes ides the TEEAL,  the library als o offers literature s earch from the following  s ources : 

 
•  AGORA  (Acces s  to  Online  Res earch  in  Agriculture):  us ername  and pas s word are 

available at the library 

•      OARE (Online Acces s to Res earch in Environment) 

•  HINARI   (   Health   InterNetwork   Acces s   to   Res earch   Initiative):   us ername   and 

pas s word available 

•      ScienceDirect.  Us ername and pas s word available 

•      CD-ROMS  (FAO, INASP, AGROMISA  & CTA, CAB Int. Compedium,  etc.) 

•      TEEAL 

Within the reporting period the Library  received and catalogued a number of books from s is ter 

CSIR ins titutes and other organis ations that have our name on their mailing  lis ts . The Library 

als o received s even Thes es from s taff who have completed various cours es . The Library als o 

embarked  on the regis tration of res earchers ’ technical report, conference papers , etc. for 

promotion purpos e. 

 
Book Donation 

During the year under review the Library received over 100 volumes of books and journals , 59 

magazines  and News letters and 13 Reports all through donations . 
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MAJOR ACHIEVEMENT  IN RESEARCH 

SCIENTIF IC  SUPPORT GROUP 

The   Scientific    Support    Group   (SSG)   is   made   up   of   Agronomis ts ,   Soil   Scientis ts , 

Agrometeorologis t,  Entomologis ts ,  Plant  Breeders  and  Plant  Pathologis t  whos e objectives 

include  conducting  on -s tation  inves tigations  to  find  s olutions  to problems  encountered  on 

farmers ’ fields . Such  problems , under normal circums tances , do  not  lend thems elves  eas ily 

amenable at the farmers ’ level. Members  of the group when neces s ary work in collaboration 

with the Farming Sys tems Res earch Groups on -farm to monitor and evaluate new technologies 

being as s es s ed on the farmers ’ fields . Pres ented below are reports o n activities carried out in 

2014. 
 

 

AGROMETOEROLOG Y 
 

Monitoring  of weather  elements at CSIR-SARI  s tations 

 
Principal  Inves tigator:  Alhas s an Lans ah Abdulai 

Collaborating   Scientis ts : R.A.L.  Kanton, S.S. Buah, W. Dogbe 

Es timated  Duration:  Long Term 

Spons ors : Government  of Ghana 

Location:  Nyankpala, Manga and Wa 

 
Background Information   and Jus tification 

The  production  and  productivity  of  agriculture  in  the  Savannah  zone  of Ghana  is  highly 

dependent  on the patterns  of weather elements prevalent for any given year. This is becaus e 

crop  growth  and  development  is  affected  by  weather  elements . Rainfed  agriculture  is  the 

mains tay  of the  Savannah  zone where CSIR-Savanna  Agricultural Res earch Ins titute (CSIR- 

SARI)  has  the  mandate  for producing  agricultural  technologies  for enhanced  productivity. 

Climate variability influences the production s ys tems of this area. Succes s ful development and 

deployment of agricultural technologies (crop varieties and appropriate agronomic practices ) is 

prerequis ite  for  optimizing   agricultural  production.  This  requires  accurate  information  on 

weather  elements .  The  Agro -meteorology  unit  monitors  the  patterns  of  weather  elements 

within  the  mandate  area  and  maintains  the data bas e. The unit als o reports  the outlook on 

weather  elements  as  well  as  communicates  the  implications  of s uch  obs erved  patterns  in 

weather elements for agricultural production. 
 

Accurate and timely  information  on the key weather elements is not only a crucial output for 

the Agro-meteorology unit but als o required for effective delivery on the mandate. 
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Objectives 

1.  To  produce  reference  point  climatic  information  for the  res earch s tations  of CSIR- 

SARI 

2.  To  analyze  and  pres ent  data  and  agro -meteorological  information  in  appropriate 

format, and ens ure acces s ibility of s uch for us e by res earchers and other s takeholders 

for making agricultural decis ions 

3.  To  provide  weather  information  for developing  technologies  that can enhance the 

res ilience of rural hous eholds to climate change and variability 

 
Expecte d  Beneficiaries 

Res earch Ins titutes , MOFA, NGOs  and farmers  and other clientele of res earch output . 

 
Materials  and Methods 

Manual and automated weather s tations were us ed for data collection. Parameters  monitored 

were rainfall,  pan evaporation, temperature, s olar radiation, relative humidity, wind s peed, 

wind direction, wind gus t and s uns hine hours . 

 
Res ults /Major  Findings 

The humid period of 2014 s tarted in June and las ted till the end of October and Augus t was the 

mos t humid month (Figure 1a). 
 

Rainfall was  below normal and  lower than  that  of 2013. Unlike 2013, there was no terminal 

drought in 2014 becaus e of the quantum of rain in October (Figure 1b). Mont hly anomalies for 

minimum temperature  ranged from -1.3 to 3.8oC with 9 months having higher than normal and 

3 months  having lower than normal minimum temperature. Augus t was the only month with 

lower  than  normal  minimum  temperature  during  the  growing  s eas o n  of  2014  (Figure  1c). 

Monthly   anomalies   for  maximum  temperature   ranged   from  -1.1  to  2.7ºC.  Below  normal 

maximum   temperatures   were   obs erved   in   April  and   October,   therefore   monthly   mean 

maximum  temperatures  were  above  normal throughout  the  crop  growth  perio d  (Figure  1d). 

Above normal rainfall was received  in three months  only, but there was no terminal drought 

becaus e rainfall in October was 74.2 mm above normal (Figure 1e) and 33.4 mm higher than 

that for 2013 (Figure 1f). The critical role of October rains  for s ucces s of crop production in 

Nyankpala and its catchment was demons trated by the rainfall pattern in 2014. 
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Figure  1: Monthly  patterns  of rainfall  and evaporation  (a) longterm and current rainfall , 

(b)  anomalies   for   maximum   temperature,   (c)  minimum  temperature,  (d)  anomalies   of 

rainfall agains t long term mean,  (e) agains t previous  year and (f) Nyankpala  in 2014. 

 
Dekadal anomalies  for minimum temperature  ranged from -1.3 to 3.6°C; was above normal for 

32 of the 36 annual dekads ; was normal for 1 dekad only; and was lower than normal for the 

7th, 24th  and  36th  dekads  (Figure  2a). Dekadal anomalies  for maximum temperature  ranged 

from -1.0 to 3.2ºC; was below normal in 8 dekads ; and was above normal in 28 dekads (Figure 

2b). Dekadal rainfall anomalies  for 2014 were between  -44 and 100 mm; 7 dekads were above 

normal;  3 dekads  were  normal;  and  26 dekads  were below normal (Figure 2c). The pos itive 

anomalies  obs erved for the 28th  and 30th  dekads reduced the ris k of terminal drought in 2014. 

Compared  to the previous  year, 10 of the dekads  were s ame as the previous year, 16 dekads 

were below the previous  year, while 10 dekads  were above that of the previous year (Figure 

2d). 
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Figure 2: Decadal  patterns  of anomalies  for minimum  temperature  (a) and maximum 

temperature  (b), anomalies  of rainfall agains t long term mean (c) and agains t previous 

year (d) for Nyankpala  in 2014. 

 
Conclus ions /Recommendations 

The rains were well dis tributed for the year under cons ideration  while the thermal environment 

could bes t be des cribed as favorable. The combination of thes e elements created a year with 

great potential for crop production as well as enormous challenges in the form of dis eas es and 

ins ect pes ts pres s ure. It is recommend ed that varieties or cultivars be s elected in s uch a way as 

to avoid the critical phas es in terms of mois ture requirements coinciding with the s econd and 

third dekads of October. 
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Enhancing  the Res ilience and Adapti ve  Capacity  to Climate  Change through  integrated 

land, water  and nutrient management  in s emi -arid Wes t Africa (ENRACCA -W A) 

 
Principal  Inves tigator:  Alhas s an Lans ah Abdulai 

Collaborating   Scientis ts : S.S.J. Buah and J.K. Bidzakin 

Es timated  Duration:  2 years 

Spons ors : CORAF/WECARD 

Location:  Demonaayili,  Kpals ogu and Silbelle 

 
Background Information   and Jus tification 

Climate  change  is  confronting  s mallholders  with multiple challenges  and uncertainties  s ince 

mos t rural hous eholds rely on rain -fed production for their livelihood and have weak buffering 

mechanis ms  to  protect  them from negative impacts  of climate s hocks . Even though farmers 

already us e a broad variety of mechanis ms to cope with variable weather conditions and adapt 

to climate change, s trategies that will enhance res ilience and ability  to cope with ris ks are s till 

needed. 
 

The   project   aims   to   contribute   to   improving   food   s ecurity   by   increas ing   agricultural 

productivity   through  the  us e  of  appropriate  SLWNM  practices   to  enhance  capacity  of 

s mallholder  farmers  to manage climate ris ks and red uce their vulnerability  to climate change 

and its impacts . 
 

Objectives 

To s trengthen the res ilience and adaptive capacity of participating communities  and ins titutions 

to cope and adapt to climate change and variability through up -s caling of integrated land , water 

and nutrient management s trategies and creation of enabling environment. 

 
Expecte d  Beneficiaries 

The  primary beneficiaries  of the project  were rural community  groups  expos ed to the s ocio - 

economic and environmental impacts of land degradation. Secon dary beneficiaries include the 

frontline s taff of MOFA and field s taff of NGOs who trained as trainers on climate change and 

its  res pons e  options .  An  es timated  2000  hous eholds  potentially  benefit ed  from improved 

management  of land and water res ources , res u lting in enhanced land productivity and income 

generation. Among thes e, s pecial efforts were devoted to ens uring that the project benefits at 

leas t 25-30% of hous eholds  headed by women. All community members  likely benefited from 

the s ucces s ful implementat ion of the project, as they us ed the res ults  to better improve any 

agricultural-related   decis ions  in  order  to  reduce  their  vulnerability  to  climate  change  and 

cons equently to improve agricultural outputs . 

 
Materials  and Methods 

Routine monthly innovation p latform meetings were held at the s ites to dis cus s pertinent is s ues 

related to the project. Demons tration of SLWNM options on maize at Kpals awgu, Gbullahigu 

and Dimabi in the Tolon dis trict and Silbelle in the Sis s ala Wes t dis trict as well as on yam at 

Demonaayili in the Nanumba North dis trict. Field days (one each at vegetative and maturation 
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phas es )  were  organized  on  the  demons tration  plots  to  s how cas e the  performance  of the 

s elected SLWNM options at each of the s ites . Harves ting and yield as s es s ment at each of the 

s ites  as  well as  s helf life  s tudies  for the  yam treated  to  the  s elected  SLWNM  options  at 

Demonaayili. 

 
Res ults /Major  Findings 

Community  members  were well vers ed with good agricultural practices for maize and yam due 

to  the  dis cus s ions  during  th e innovation  platform meetings . Maize plots  treated to organic 

matter  s uffered   les s   drought   s tres s   than  plots  without  organic  matter,  but  plots  with 

recommended  rate of inorganic fertilizers  performed  bes t under optimum mois ture conditions . 

The us e of organic matter (5 t/ha) was s hown to widen the planting window for yam and gave 

better  yields  than  the  other  treatments . Shelf life  of yam did  not  differ with  the  different 

treatments , allaying  the fears  of farmers  about the deleterious  effects  of fertilizer material on 

the s helf life of yam. 

 
 

Conclus ions /Recommendations 

The  dis cus s ions  on  good  agronomic  practices  improved  the  capacity  of the  participating 

community members to carry out agronomic practices at the mos t appropriate times . Farmers at 

the  Sis aala  W es t  and  Tolon  dis tricts  appreciated  the  effects  of organic matter on mois ture 

holding capacity of s oils and the ability of crops plots treated with organic matter to cope with 

drought s tres s . Farmers  at Nanumba North dis trict were convinced of the benefits  as s ociated 

with the us e of fertilizer  materials  on Yam and pledged to replicate that on their farms . 
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MAIZE  IMPROVEMENT 
 

Multi-Location Testing of Drought Tolerant Varieties and Hybrids in 
Regional Trial 

 
Principal  Inves tigator:  Alidu Haruna 

Collaborating   Scientis ts : M.S. Abdulai, S.S.J. Buah, R.A.L.  Kanton and Gloria  Boakyewaa 

Adu 

Es timated  Duration:    Four Years 

Spons ors : International Ins titute of Tropical Agriculture (IITA) 

Location:  Damongo, Manga, Nyankpala, Yendi and Wa 

 
Background Information   and Jus tification 

In  Ghana,  maize  is  the  larges t  s taple  crop  and  the  mos t  widely  cultivated  due  to  its  high 

potential  grain  yield,  wide  adaptability  and  relative  eas e of cultivation.  It  has  the  greates t 

potential of combating food s ecurity challenges pos ed b y population increas e in the country. 

 
The  Guinea  and  Sudan  s avannas  of Ghana  have  the  highes t  potential  for increas ed maize 

production  and productivity  due to its high s olar radiation, low night temperatures  and low 

incidence  of  dis eas es . Regrettably  prod uction  is  s erious ly  cons trained  by  natural low  s oil 

fertility  (low levels  of n itrogen),  low inves tment in nitrogenous  fertilizers , recurrent  drought 

and Striga hermonthica paras itis m. Thes e s tres s es have an overwhelming cons traint to maize 

production,   affecting   the  livelihood   of  millions   of  people,  food  s ecurity  and  economic 

development. 

 
Drought is a major cons traint to maize production for the rural poor in the Guinea and Sudan 

s avannas  of Ghana. It can be cons idered s econd only to poor s oil fertility  in reducing yield 

leading to very high grain yield los s es if the drought s tres s occurs at the mos t drought -s ens itive 

s tages  of the crop growth, s uch as the flowering and grain filling s tages . The development of 

maize varieties targeted to thes e areas mus t therefore be tolerant to drought. Such varieties will 

cons titute   an   important,   practical  and   reliable   approach   to  increas ing  maize  yield  and 

productivity  in the area thereby enhancing  people’s  livelihoods , food s ecurity and economic 

development   in   the   region.   The   Multi-location   tes ting   of  drought   tolerant   and  s triga 

res is tant/tolerant varieties and hybrids in regional trials through the Drought Tolerant Maize for 

Africa  (DTMA) Project s eeks  to identify  s uch elite germplas m with high yield potential and 

tolerance to drought s tres s . Evaluating varieties acros s s everal locations for a few years makes 

it  pos s ible to identify  and releas e s uch tolerant genotypes to famers within a s hort period of 

time. 

 
Objectives : 

To provide the National Maize Programme  a wide range of germplas m from which to identify 

and s elect s uperior, s table yielding, drought tolerant maize genotypes for releas e to farmers for 

cultivation or for population improvement. 



8 
 

Expecte d  Beneficiaries : Scientis ts , Farmers , Seed Companies , Traders , Indus t rialis ts and all 

s takeholders in the maize  value chain. 

 
Materials  and Methods 

The genetic materials  us ed in this project compris ed of extra -early, early and intermediate/late 

maturing hybrids (s ingle cros s es , three wa y cros s es and top cros s es ) and open -pollinated maize 

varieties , and were obtained  from IITA, Ibadan and local s ources . They were developed  for 

grain yield and adaptation to drought and Strig a s tres s factors . 

 
The  experimental  des ign  us ed  was  RCBDor  lattice  des ign  with  three  replications  acros s 

locations . The materials  were arranged  in variety and hybrid trials and planted in Nyankpala, 

Yendi and Damongo  in the Guinea s avanna zone , and Wa and Manga in the Sudan s avanna 

zone of Ghana. Trials were es tablis hed in the main cropping s eas ons of thes e zones . Each plot 

cons is ted of two rows of each entry. The rows were 5.0 m long and were s paced 0.75 m apart. 

Three s eeds  were s own per hill at an intra -row s pacing of 50 cm or 40 cm and the s eedlings 

thinned to two plants per hill at 3 weeks after plantin g (WAP) to obtain the target population of 

53,333 and 66,666 plants per hectare, res pectively. Weeds were controlled both chemically (by 

the  us e of pre- and  pos t-emergence  herbicides ) and  manually  by the us e of the hoe. NPK 

fertilizer  was  applied  at  the  rate  of 60 kg N ha-1  and 60 kg P2O5  ha-1  as bas al fertilizer two 

weeks  after  planting  and  top -dres s ed  with  additional  N at  30 kg  N ha -1   four weeks  after 

planting. 

 
Data are collected  from the two rows of each plot on plant s tand (PLST), plant height (PHT), 

days  to  50%  pollen s hed (DTA) and s ilking (DTA), grain yield (GYLD), root lodging  (RL) , 

s talk lodging  (SL), hus k cover (HUSK), plants  harves ted (PHARV), ears  harves ted (EHARV) 

and grain mois ture (Mois t) at the time of harves ting . The data were analys ed us ing Statis tical 

Sys tem Analys es (SAS, 1996) after convers ions  of grain yield in kilograms  per plot to grain 

yield in tonnes per hectare (GYLD) at 15% grain mois ture. The data were analys ed by location 

and  were  combined  acros s  locations , as s uming  the  random  effects  model.  Genotypes  and 

locations  were all cons idered as random factors  in the analys is . The generalized linear model 

(GLM)  procedure  (SAS,  1996)  was  us ed  to  tes t  heterogeneity   of  variances   among  the 

genotypes and locations . 

 
Res ults /Major  Findings 

Bas ed on their mean grain yield performance  at s pecific locations or acros s locations and other 

agronomic traits , the following  genotypes were identified  under the different maturity  groups 

and s elected for either on -farm tes ting or for further evaluation. 

 Extra-early  maturing  genotypes : - EEWH-48,  EEWH-13,  EEWH-42,  EEWH-17, 

EEWH-19,  EEWH-31,  EEYH-32,  EEYH-39,  EEYH-36,  EEYH-18,  EEYH-21, 

EEYH-16   and EEYH-17 

 Early  maturing  genotypes :  -  EWH-37,  EWH-32,  EWH-30,  06C4102,  SC535,  SC529, 

EWH-8,    EWH-40,    EYH-29,    EYH-5,    EYH-15,    EYH-16, EYH-47,    EYH-17,    2011 

TZE-W  DT STR s ynthetic, DTE STR-Y SYN POP C3 and 2011 DTE STR-Y Syn 

    Intermediate/late  maturing genotypes : - M1425-24,  M1425-14  and M1425-5 
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    Top-cros s  DT  and  DTSTR Hybrids  Trial:-  M1426-14,  M1426-24,  M1426-5,  M1426- 

17, M1426-10,  M1426-2  and M1426-3 

 
Four promis ing drought and s triga tolerant top -cros s hybrids , TZE-W  Pop STR C5 x TZEI 7, 

TZE-Y Pop DT STR C4 x TZEI 17, M1126-2  and M0926-8,  identified under this project in 

2012 were propos ed to the National Variety Releas e and Regis tration Committee  (NVRRC)  for 

releas e for cultivation by farmers  in Ghana. They pas s ed the releas e requirements of the 

committee  and were formally  releas ed in April 2015 as TZE – Y Pop DT STR C4 x TZEI 17: 

CSIR-  Kunjor-wari;  TZE – W Pop DT STR C4 x TZE I 7: CSIR-  Suhudoo;  M1126-2: 

CSIR-  Wari-kamana  and M0926-8:  CSIR-  Kpari-faako. 

 
Conclus ions /Recommendations 

Res ults of combined analys es acros s locations allowed identification of high yielding varieties 

and hybrids  with s table performance acros s lo cations from each regional trial. Thes e varieties 

and  hybrids  are  s uitable  candidates  for further tes ting in national performance  and on -farm 

trials to confirm cons is tency and performance for releas e. The res ults have als o identified high 

yielding  varieties  and  hybrids  with  s pecific  adaptation  to  particular  locations  in  the  three 

regions of Northern Ghana that can be further tes ted to confirm their performance. The res ults 

would als o aid s election of promis ing parents with s table performance for breeding an d provide 

us eful information  to  s elect  few repres entative tes t locations  for conducting  future regional 

trials . 

 
References 
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West Africa Seed Program (Breeder Seed Production  of Maize, Rice and 

Sorghum) 
 

Principal  Inves tigator:      Alidu Haruna 

Collaborating   Scientis ts : I. D. K. Atokple, Wils on Dogbe, M.S. Abdulai and Gloria 

Boakyewaa  Adu 

Es timated  Duration:  Three Years 

Spons ors : CORAF/WECARD 

Location:  Nyankpala, Sakpe and Damongo 

 
Background Information   and Jus tification 

Improved s eeds are firs t and foremos t, the s ource of mos t food and as s uch are the mos t crucial 

components   of   agriculture.   Apart   from  being   a   key   is s ue  in   addres s ing   agricultural 

development and food s ecurity, it is als o a commodity that can promote economic development 

and entrepreneurs hip. With the pas s age and promulgation of a new s eed law in Ghana, private 

s ector participation  in  the  production  of foundation  s eed  has  been  liberalized . The private 
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s ector has taken advantage of this  and many private s eed companies are s pringing up. This 

therefore calls  for the up -s caling of breeders ’ s eed production  to meet the demands of s eed 

companies and farmers for foundation and certified s eeds pro duction in Ghana and beyond. In 

this  regard,  CORAF/WECARD  under  the  Wes t  Africa  Seed  Program  (WASP)  s upported 

CSIR-SARI  to produce breeder s eeds of maize, s orghum and rice. 

 
Objectives 

To  multiply  and  produce  breeders ’  and  pre -bas ic  s eeds  of  open -pollinated  varieties  and 

parental lines of releas ed hybrids for foundation and certified s eeds production 

 
Expecte d  Beneficiaries : - Scientis ts , Seed Companies , Seed growers and Farmers . 

 
Materials  and Methods 

Breeder s eed fields of maize were es tablis hed at Damon go, Nyankpala and Sakpe. The is olated 

half-s ib ear-to-row cros s ing block procedure for maintaining and producing breeder's s eed of 

an open-pollinated variety was us ed. Plant s pacing was 0.75m between rows and 0.45m within 

rows .  An  is olation  dis tance  of  450  m was  ens ured  to  maintain  genetic  purity.  Seed  from 

individually s helled 100-200 F2  ears , s aved as progenitors of the breeder's s eed was planted as 

individual  female  rows  (ear-rows ) in  a half-s ib  cros s ing  block. The male rows  were planted 

with a bulk s eed by compos iting equal quantities of s eed from all ears . A planting s ys tem of 1 

male row alternating with 3 female rows was us ed. 

 
Off-types , variant and dis eas ed plants were removed from the field before tas s eling. All plants 

in the female rows were detas s eled before they s hed pollen. Plants in the male rows that do not 

fit the des cription  of the variety were als o detas s eled. True -to-type ears from the female rows 

were harves ted as breeders ’ s eed. The harves t s eed was dehus ked, s helled, cleaned and dried t o 

mois ture of 12%. Clean s eed was packed into 50 kg s acks and s tored ins ide a well-ventilated 

s toreroom. 

 
Res ults 

The variety of maize  and quantities of breeder s eed per variety produced are as indicated in the 

Table below. 

 
  Tabl e 15:Quantity of maize breeders seed produced                      

 

Crop Variety Seed Area (ha)  Quantity  Remarks 
  Type   Produced (kg)   
 Wang-dataa BS 1.0  1,300  Certified 

Maize Bihilifa BS 0.6  700  Certified 
                        Ewul-boyu                   BS                  1.0                           400                        Certified   

Total                                                                       2.6                        2,450                     Certified 
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Conclus ion 

Production  of s eed  of open -pollinated  maize  varieties  requires  that  the  crop  is  s ufficiently 

is olated  from potential  contaminant  crops  to  maintain  varietal purity. Meeting  the is olation 

requirements is a challenge on -s tation during the main cropping s eas o n. Owing to this , the s eed 

production was carried out either during the off s eas on under irrigation or at far dis tances and 

this makes the cos t of production very expens ive. 

 
 

 
Support for Agricultural  Research and Development for Strategic Crops 
(SARD-SC)/ Technology Testing and Fine -Tuning. 

 
Principal  Inves tigator:  Alidu Haruna 

Collaborating   Scientis ts : Gloria  A. Boakyewaa, James Kombiok,  Flora C. Amagloh Prince A 

Maxwell  and M.S.Abdulai 

Es timated  Duration:  Five Years 

Spons ors : Support for Agricultural Res earch and Development  for Strategic Crops (SARD- 

SC) – IITA 

Location:  Wes t Gonja and Mion Dis tricts 

 
Background Information   and Jus tification 

Maize is of paramount  importance  in the diets of many Ghanaian. It is the larges t s taple crop 

and  the  mos t  widely   cultivated   due  to  its  high  potential  grain  yield.  Unfortunately,  its 

production in the country is s erious ly cons trained by low nitrogen (low N) among other s tres s 

factors , affecting people’s livelihoods , food s ecurity and economic development. Annual maize 

yield los s due to low-N s tres s varies from 10 to 50% (Wolfe et al., 1988). Although the us e of 

nitrogenous  fertilizers  can improve the s ituation, availability  and cos t of fertilizers  are als o a 

s erious limitation. The us e of low N tolerant maize genotypes is the mos t economically feas ible 

and s us tainable approach to s tabilize maize yield on -farm. 

 
Maize  s upplies   many  macro -  and  micronutrients   neces s ary  for  human  metabolic  needs ; 

however, it lacks B vitamins and the es s ential amino acids lys ine and tryptop han. White maize 

varieties , which are widely preferred  by Ghanaian, lack provitamin A carotenoids and vitamin 

A  is  es s ential for immunity,  growth,  and  eyes ight  (Nus s  ET and  Tanumihardjo  SA, 2010). 

High-quality protein s ources , s uch as eggs , meat, dairy pro ducts , and legumes , provide total or 

complementary  s ources  of the amino acids  limited in maize, but many rural poor have limited 

acces s  to  thes e foods  (NRC,  1988).  Quality  Protein Maize (QPM) has potential to augment 

healthy growth and protein metabolis m in the rural poor who cons ume maize on a daily bas is . 

QPM   is   a  nutritionally   enhanced   crop   with   the  potential  as  a  tool  for  global  health 

improvement. Rural populations in Ghana may benefit s ubs tantially from QPM becaus e of the 

high rates  of daily maize int ake coupled with low intake of balanced -protein foods containing 

es s ential amino  acids . Making s imple dietary s ubs titutions  of common  maize with QPM can 

augment intake of a more nutritionally balanced protein s ource which can res ult in meas ureable 

health impacts . 
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Development   of  QPM   and   low  N  tolerant  maize  varieties   will  cons titute  an  important 

intervention    to   increas ing   maize   yield   and   productivity;   thereby   enhancing   people’s 

livelihoods , food s ecurity and economic development in Ghana. The Technology Tes t ing and 

Fine-Tuning  activity  through  the  Support  for  Agricultural  Res earch  and  Development  for 

Strategic  Crops  Project s eeks  to identify  high yielding  QPM varieties  and or low N tolerant 

maize  varieties for cultivation by farmers . 

 
Objectives 

To  provide  the  National  Maize Programme  a wide range of Low N tolerant and QPM maize 

germplas m from which to identify and s elect s uperior s table yielding QPM and low N tolerant 

maize  genotypes for releas e per s e to farmers and or for population improvement. 

 
Expected Beneficiaries : - Scientis ts , Farmers , Seed Companies , Traders , Indus trialis ts and all 

s takeholders in the maize  value chain. 

 
Materials  and Methods 

Nine  s ets  of trials  compris ing  three  s ets  each  of Early  white  Quality Protein Maize (QPM) 

hybrids made up of twenty genotypes , three s ets of Aflatoxin Res is tant multiple s tres s tolerant 

trial made up of s ixteen genotypes and Low N multiple s tres s tolerant populations made up of 

twelve genotypes  were es tablis hed acros s three locations  each in the Wes t Gonja and Mion 

Dis tricts . 

 
A  two  row plot  per entry  of the  Early  White QPM hybrids  and the Low N multiple s tres s 

population  trials  were es tablis hed. Each row meas ured 5m long and 0.75m between rows . The 

des ign  was  a Randomized  Complete Block des ign with three replications . One row per plot, 

meas uring  5m long  and  0.75m between  rows , of the Aflatoxin  Res is tant 3-way cros s hybrid 

trial was es tablis hed on a 4 x 4 lattice des ign with three replications . Data was collected  on 

Grain yield, Days to 50% anthes is , Days to 50% s ilking, Plant and ear heights , Root and s talk 

lodging, Plant and Ear as pect and major dis eas es (s treak, blight, rus t and curvularia) 

 
Res ults /Major  Findings 

Six top  performing  genotypes , two  from the  Early  white  QPM  multiple  s tres s  tolerant  trial 

(EWQPMH-5  and  EWQPMH-2),  two  from the  Aflatoxin  3-way  cros s hybrid trial (M1461-13 

and M1461-15), and two from the low N multiple s tres s populations trial (LNE DMRSR Y Syn 

and  LNE DMRSR W  Syn) were  identified  as pos s ible candidates  that could be releas ed to 

farmers  in  Ghana  for  commercial  production.  Thes e will be  advanced  to  on -farm res earch 

while all the trials will be repeated at all locations to authenticate and provide s upporting data 

to be able to make informed  choices . 

 
Conclus ions /Recommendations 

The rural populations may benefit s ubs tantially from QPM varieties becaus e of the high rates 

of daily maize intake coupled with low intake of balanced -protein  foods  containing es s ential 

amino  acids . Making  s imple dietary s ubs titutions  of common  maize with QPM can  augment 

intake of a more nutritionally  balanced  protein s ource which can res ult in meas ureable health 
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impacts . The us e of technologies  that maximally  utilize available nitrogen with low N tolerant 

maize  varieties  can  be  an  economically  feas ible and s us tain able approach  to s tabilize maize 

yield on-farm. The development, deployment and us e of low N maize varieties can therefore be 

of great advantage to the rural res ource poor maize farmer. 
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Demonstration of Drought/Striga  Tolerant Maize Varieties in Integrated 
Maize Production  Technologies in Eight Districts of Ghana 

 
Principal  Inves tigator:      Alidu Haruna 

Collaborating   Scientis ts : M.S. Abdulai, Gloria  Boakyewaa  Adu and Alhas s an Lans ah 

Abdulai 

Es timated  Duration:  Three Years 

Spons ors :  GIZ 

Locations :     On-farm. 

 
Background Information   and Jus tification 

Maize  production  is  cons trained  by  recurrent  drought,  increas ing  rainfall variability,  Striga 

hermonthica  paras itis m and low s oil fertility. Economic impact of thes e cons traints on maize 

production  is  very  high.  Drought  coinciding  with  flowe ring  and  grain  filling  in  maize  can 

reduce grain yield by 50% and 21%, res pectively. Annual maize yield los s due to low -N s tres s 

varies  from 10 to 50% (Wolfe et al., 1988). Striga hermonthica  accounts  for an es timated 7 

billion tons  in los s of cereal yield each year. Yield los s es in maize may range from10 to 100% 

depending  on  the  genotype  grown,  climatic  conditions ,  s oil  fertility  s tatus  and  levels  of 

infes tation  (Lagoke  1998;  Kros chel 1999).  Drought  s tres s  and  low s oil-N aggravate  Striga 

hermonthica paras itis m on maize. 

 
Yield los s due to low N is caus ed by little or no application of inorganic fertilizers by farmers , 

rapid mineralization of organic matter in the s oil and frequent bus h burning and extens ive land - 

us e  intens ification  which  has  led  to  s erious  land  degradation  and  nutrient  depletion  with 

Nitrogen  being  the  mos t  depleted  nutrient.  Although  the  us e of nitrogenous  fertilizers  can 

improve the s ituation, availability and cos t of fertilizers are als o a s erious limitation. The us e of 

technologies that maximally utilize available nitrogen with hos t plant tolerance/res is tance is the 

mos t  economically  feas ible  and  s us tainable  approach  to  s tabilize  maize  yield  on -farm.  The 
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combined  us e of organic manure and inorganic fertilizer is a highly favoured option  for maize 

production.  Several s tudies  have  s hown  that  30-50 kg/ha  of NPK fertilizer when combined 

with 4 to 5 t/ha of inorganic manure will approximate  grain yields  of 100-120 kg of inorganic 

N alone (Cras ky and Iwuafor, 1999). 

 
Demons tration  trials  were  carried  out  in  16 communities  in  the  Northern  and Brong -Ahafo 

regions  us ing the drought/s triga tolerant varieties  with combined  us e of organic manure and 

inorganic   fertilizer   technologies .  Thes e  trials   were   aimed   at   s howcas ing  the  ability  of 

drought/s triga tolerant maize varieties  to reduce climate -related yield los s es of the s mall-s cale 

res ource  poor farmers  in  the  s avanna  and  fores t -s avanna  trans ition  zones  of Ghana where 

drought, Striga infes tations and low s oil fertility are major cons traints to maize p roduction. 

 
Objectives 

i.  To increas e production  and productivity  of maize per unit area by adapting drought 

and   Striga   tolerant   maize   varieties   to   recommended   s cientific  and  s us tainable 

management practices in maize  production 

ii.       To  reduce  poverty,  improve  foo d  s ecurity,  income  and  livelihoods  of s mall-s cale 

res ource poor farmers in the Savannah and fores t -s avanna trans ition zones of Ghana. 

 
Expecte d  Beneficiaries : - Scientis ts , Farmers  and Seed producers . 

 
Materials  and Methods 

Demons tration fields  were es tab lis hed on lead farmers ' lands in each of the 16 communities  in 

the  intervention  Dis tricts  of  the  Adaptation  of  the  Agro -Eco-Sys tems  to  Climate  Change 

(AAESCC).  There  were  16  demons tration  fields  acros s  16  locations  (communities ).  Each 

demons tration  field,  meas uring  46  m x 46  m (2116  m2),  was  ploughed  and  harrowed  and 

divided into four blocks  each meas uring 46m x 10m with a 2m walk way between them. Four 

levels of fertilizer  were applied. Thes e included: 

1.    No inorganic fertilizer  nor organic manure (Control), 

2.  Sole  fertilizer  (250  kg  NPK/ha  +120  Kg  SA/ha;  recommended  rate  of  inorganic 

fertilizer) 

3.    ½ rate of inorganic fertilizer  + ½ rate organic manure (2 t/ha) 

4.    Sole organic manure (4 t/ha of fertis ol) 

 
Thes e were randomly  as s igned to the blocks , and each block wa s s ub-divided into four (4) 

plots  each  meas uring  10m x 10m with  2m walk way  between  s ub -plots . Four varieties  of 

maize (three drought/s triga tolerant varieties and a farmer’s variety) were randomly as s igned 

to thes e s ub-plots . Planting was on the flat and garden lines were us ed to ens ure s traight row 

planting  and optimum plant population. Rows  were 0.75 m apart. Within rows , plant s tands 

were 0.45m apart with two plants per s tand. The experimental des ign was a s plit plot arrange 

in a Randomis ed Complete Blo ck Des ign (RCBD) with two replications . The locations s erved 

as  replications  within  Dis tricts . Treatments  were  a 4 x 4 factorial  (4 levels  of fertilizer;  4 

varieties of maize). 
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The organic manure  was applied and incorporated well into the s oil before plan ting while the 

NPK was applied at 2 leaves s tage or 8 – 10 days after planting. The plots receiving inorganic 

fertilizer  were  top-dres s ed  with  appropriate  amounts  of s ulphate  of ammonia 35 to 40 days 

after  planting.  For  the  control  block  neither  inorganic  fertilizer  nor  organic  manure  was 

applied. 

 
Data was collected  on Grain yield, Days  to 50% anthes is , Days to 50% s ilking, Plant and ear 

heights , Root and s talk lodging, Plant and Ear as pect, Striga count and s core at 8 and 10 weeks 

after planting and grain mois ture at harves t. 

 
Res ults /Major  Findings 

The s ole fertilizer technology gave s ignificantly the highes t mean grain yield per hectare whils t 

the  control and  the  s ole  organic manure gave s ignificantly  the lowes t mean grain yield per 

hectare  acros s  dis tricts . Mean  grain  yields  per hectare  of Ewul-boyu,  Sanzal-s ima  and  the 

Farmers ’  variety  were  s ignificantly  higher  in  Chereponi  than  all  the  other  Dis tricts .  The 

farmers ’ variety was s ignificantly taller than the others acros s the eight dis tricts while Wang - 

dataa was s ignificantly s horter than all others acros s the eight dis tricts . 

 
Wang-dataa  was  the  mos t  preferred  variety  in  Atebubu,  Chereponi,  Pru  and  Bunkpurugu - 

Yunyoo Dis tricts . Its preference at Atebubu  and Pru Dis tricts  was bas ed on  its earlines s in 

maturity  while   that of Chereponi and Bunkpurugu -Yunyoo  Dis tricts  was bas ed on both its 

earlines s in maturity  and tolerance to s triga, as s triga is menance in thes e Dis tricts . Fifty -two 

percent  of the  farmers  acros s the eight dis tricts  of the AAESCC preferred  the s ole fertilizer 

technology   as   agains t  31%   for  the   combined   organic   manure   and   inorganic   fertilizer 

technology  and 15% for the s ole organic manure. Farmers cited the bulkines s and availability 

of  the  organic  manure  in  s ufficient  quantity  when  needed  as  limitations  to  the  us e  of 

technologies  involving  s ole organic manure or combinations  of organic manure and inorganic 

fertilizer.   The s ole fertilizer technology  was the mos t preferred  in s even dis tricts  out of the 

eight dis tricts of the AAESCC interventio n us ed. 

 
Conclus ions /Recommendations 

The  2015 trials  will be  conducted  on  the  s ame  fields  and  plots  us ed  for the 2014 trials  to 

es tablis h the performance of the organic manure plots after one year s ince it is es tablis hed that 

organic manure has a res idual effect in the s oil. 
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Development of High Yielding  Adapted Maize Hybrids for the Guinea and 

Sudan Savanna Zones of Ghana: Breeder and Foundation  Seeds 

Production  of Maize Varieties 
 

Principal  Inves tigator:  Gloria  Boakyewaa  Adu 

Collaborating  Scientis ts : Haruna Alidu, M. S. Abdulai, Kwadwo Obeng -Antwi, S. S. J. Buah, 

Stephen K. Nuts ugah, James Kombiok, Mumuni Abudulai and Prince M. Etwire 

Es timated  Duration:   3 years (May 2014 - April 2017) 

Spons ors : Alliance for Green Revolution in Africa (AGRA) 

Locations : Nyankpala and Sakpe 

 
Background Information   and Jus tification: 

The  lack of availability  of improved  s eeds  has  very often been cited by farmers  and other 

s takeholders as a major cons traint affecting maize productivity and production in Ghana. Seeds 

are firs t and foremos t, the s ource of mos t food and as s uch are the mos t crucial components of 

agriculture.  Thus , s eeds  of improved  varieties  would need to be multiplied, dis tributed  and 

cultivated   by  farmers   for  benefits   of  the  improved  varieties  to  be  realized.    In  general, 

improving   s mallholder  farmers ’  acces s  to  high  quality  s eeds  of  improved  high  yielding 

varieties  may be cons idered as one major approach  to achieving  increas ed productivity  and 

production  of  maize,  leading  to  poverty  alleviation  and  food  s ecurity  enhancement  in  the 

country. To meet the demands of maize farmers for certified s eeds of improved maize varieties , 

there  is  the  need  to  up -s cale  breeders ’ and  pre-bas ic  s eeds  production  of thes e improved 

varieties in the country. 

 
General  Objective:  To  increas e  the  productivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Specific Objectives : 

i.    Create farmer  awarenes s of newly releas ed maize  hybrids in Ghana. 

ii.    Develop  and releas e high yielding maize hybrids with multiple tolerance/res is tance to 

biotic and abiotic s tres s es (drought, Striga hermonthica and low s oil nitrogen). 

iii.    Enhance farmer’s  acces s to high yielding  Striga hermonthica  and drought tolerant, 

and nitrogen us e efficient maize  hybrids 

 
Expecte d  Beneficiaries : Farmers , Seed companies , Input dealers and Traders . 
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Materials  and methods : 

The project es tablis hed foundation s eed production plot of GH110 and breeder s eed production 

plot of Wang-Dataa  at Sakpe in the Mion dis trict of northern  region of Ghana. The is olated 

half-s ib ear-to-row cros s ing block procedure ((Badu -Apraku  et al., 2014)) for maintaining and 

producing   breeder’s   s eed  of  an  open -pollinated   variety  was  us ed  for  the  breeder  s eed 

production  of Wang -dataa. An is olation dis tance of 400 m was ens ured to maintain  genetic 

purity  s ince the breeder’s  s eed provides  the s ource of the firs t and s ubs equent increas e of 

foundation  s eeds . The breeder’s  s eed production began with the s eed of individually s helled 

ears ,  s aved  as  progenitors  of  the  breeder’s  s eed. Seeds  from thes e ears  were  planted  as 

individual  female  rows  (ear-rows ) in  a half-s ib  cros s ing  block. The male rows  were planted 

with a bulk made-up by compos iting equal quantities of s eed from all ears . A planting s ys tem 

of 1 male  row alternating  with  3 female rows  was us ed. All plants  in the female rows  were 

detas s eled before they s hed pollen. Prior to harves t, 4-8 plants  in approximately  50% of the 

ear-rows that meet the varietal des cription for plant traits were s elected and tagged, two -to-four 

ears that bes t fit the ear and grain characteris tics of the variety were s elected from the tagged 

plants  in each family an d were s aved as progenitors of breeder’s s eed. All other true -to-type 

ears from the remaining  ear-rows were harves ted and s aved as breeder’s s eed of the variety. 

 
The  s ingle cros s of Mamaba, GH110, involves  Entry 6 and Entry 70 as the female and male 

parents , res pectively. Parental inbred line maintenance  and purification  were carried out in a 

nurs ery  at  Nyankpala, while foundation  s eed production  was carried out at Nyankpala. The 

female and male parents were grown in the s ame field, but is olated from other fields by 400 m. 

The parents  were s own in 1:3 ratio for male and female rows , res pectively. Detas s eling of all 

female rows  was done. All off types , dis eas ed and volunteer crops  were removed from both 

male and female parental lines before flowering. Ear s election procedures us ed were s imilar to 

thos e des cribe above. Certification s tandards for both breeder and foundation s eed plots were 

maintained  under the  guidance  of the monitoring  team from Seed Multiplication  unit of the 

Plant Protection  and Regulatory Services Divis ion of the Minis try of Food and Agriculture in 

Ghana. 

 
Res ults / Major Findings : About 200 kg breeder s eeds  of Wang -dataa and 50 kg foundation 

s eeds of GH110 were produced. 
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Production  and Promotion  of Breeder and Foundation  Seeds of Improved 

Stress Tolerant Maize Varieties and Hybrids (Sub-pro ject  4 of SARD-SC 

Maize Commodity  Project). 
 

Principal  Inves tigator:  Gloria  Boakyewaa  Adu 

Collaborating   Scientis ts : Alidu Haruna, James Kombiok  and Prince Maxwell  Etwire 

Es timated  Duration:   3 years (May 2014 - April 2017) 

Spons ors : Africa Development Bank/IITA 

Locations : Nyankpala, Sakpe, Sang and Salankpang 

 
Background Information   and Jus tification: 

The  lack of availability  of improved  s eeds  has  very often been cited by farmers  and other 

s takeholders as a major cons traint affecting maize productivity an d production in Ghana. Seeds 

are firs t and foremos t, the s ource of mos t food and as s uch are the mos t crucial components of 

agriculture.  Thus , s eeds  of improved  varieties  would need to be multiplied, dis tributed  and 

cultivated   by  farmers   for  benefits   of  th e  improved  varieties  to  be  realized.    In  general, 

improving   s mallholder  farmers ’  acces s  to  high  quality  s eeds  of  improved  high  yielding 

varieties  may be cons idered as one major approach  to achieving  increas ed productivity  and 

production  of  maize,  leading  t o  poverty  alleviation  and  food  s ecurity  enhancement  in  the 

country. To meet the demands of maize farmers for certified s eeds of improved maize varieties , 

there  is  the  need  to  up -s cale  breeders ’ and  pre-bas ic  s eeds  production  of thes e improved 

varieties in the country. 

 
Objective:    To  bridge  the  gap  of  the  s hortfall  in  certified  s eed  availability  in  Ghana  by 

increas ing and maintaining the phys ical and genetic purity of breeders ’ and pre -bas ic s eeds of 

adapted improved varieties of maize  in the country. 

 
Expecte d  Beneficiaries : Farmers , Seed companies , Input dealers and Traders . 

 
Materials  and Methods : 

A total of 11.5 acres  of breeder and foundation  s eed production  plots  of five varieties were 

es tablis hed by the project at Sakpe, Sang and Salanpkang  in the Mion dis trict. The is olated 

half-s ib ear-to-row cros s ing block procedure for maintaining and producing breeder’s s eed of 

open-pollinated   varieties   (OPV)  were  us ed  (Badu -Apraku  et  al.,  2014).  Breeder  s eeds  of 

Sanzal-Sima and Obatanpa were produced. An is olation dis tance of 400 meters was ens ured to 

maintain  genetic purity s ince the breeder’s s eed provides the s ource of the firs t and s ubs equent 

increas e of foundation s eeds . 

 
Foundation  s eeds  of Wang -Dataa,  Sanzal-Sima  and  Ewul-Boyu  were produced. Foundation 

seed was produced through open -pollination in is olated fields , away from any s ource of pollen 

contamination.  An is olation dis tance of 350 meters were maintained. Bulked breeder’s s eed of 

the OPV were grown and all off-type plants were rogued before flowering . Als o, rogueing for 

ear  and  s eed  traits  were  done  before  and  during  harves ting. Foundation  s eed  of hybrids 

generally  involves  production  of s ingle cros s es by growing  male and female parents  in the 



19 
 

s ame field, but is olated from other fields  by 350-400 meters . Parental inbred line maintenance 

and purification were carried out in a nurs ery at Nyankpala following the procedures des cribed 

by  Badu-Apraku  et  al. (2014).  Foundation  s eed  production  of Mamaba  was  carried  out at 

Sakpe. GH110, the s ingle cros s of Mamaba involves  Entry 6 and Entry 70 as the female and 

male  parents , res pectively.  Thes e parents  were  s own  in 1:3 ratio for male and female rows , 

res pectively.  Detas s eling of all female rows was done. All off types and dis eas ed plants were 

removed  from both  male  and female parental lines  before flowering.   Certification  s tandards 

for  both  breeder  and  foundation  s eed  plots  were  maintained  under  the  guidance  of  the 

monitoring team from Seed Multiplication unit of the Plant Protection and Regulatory Services 

Divis ion of Minis try of Food and Agriculture in Ghana. 

 
Res ults /Major  Findings : A  total of 1330 kg of s eeds  was produced, Table 16 pres ents  the 

quantities of individual varieties produced by the project. 

 
Table 16: Quantities of seed of varieties produced by the project. 

 

Variety Variety type Clas s of s eed Quantity  produce d  (kg) 
Wang-Dataa OPV Foundation 300 
GH110 Hybrid Foundation 50 
Sanzal-Sima OPV Foundation 250 
Ewul-Boyu OPV Foundation 300 
Sanzal-Sima OPV Breeder 280 
Obatanpa OPV Breeder 50 
Entry 5 Inbred line Breeder 100 
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Background Information   and Jus tification: 

Maize  is  Ghana’s  number  one  s taple  crop, accounting  for 55%  of total cereal production. 

About  85%  of maize produced  is us ed for human cons umption, while the remaining  15% is 

us ed as feed for animals  (mainly poultry) (Angelucci, 2012).  Maize cons umption is projected 

to increas e due to population  growth and increas ing per capita income. The vas t majority of 

maize is produced  by s mall s cale farmers , mos t of whom grow maize on marginal lands  with 

low inputs  under rain -fed conditions  throughout  the country. Under thes e conditions , maize 

yields average approximately 1.7 MT/ha as agains t an es timated achievable yield of 6.0 MT/ha 

(MoFA, 2011). The Guinea and Sudan s avannah ecologies  of Ghana are high yield potential 

zones  for  the  production  and  productivity  of  maize  due  to  the  prevalence  of high  s olar 

radiation, low night temperatures and low incidence of dis eas es . However, maize production in 

thes e zones is s erious ly cons trained by s everal biotic and abiotic s tres s es . Prominent among the 

s tres s es are drought, Striga hermonthica paras itis m and low s oil nitrogen (low-N). An annual 

yield los s from each of thes e s tres s es in the s avannah zones of Sub -Saharan Africa is es timated 

at  about  10-80%  of  total maize  production  (Edmeades  et  al. 1995;  Kros chel, 1999).  Under 

farmer field conditions , Striga paras itis m, drought s tres s and low-N s tres s occur s imultaneous ly 

and  the  combined  effect  of thes e s tres s es is very devas tating pos ing great threat to maize 

production  and food s ecurity in affected areas . In order to increas e productivity  of maize at 

s mall-s cale   farmer  level,  maize  varieties   for  cultivation   in  s avannah  zones  s hould  have 

des irable  level of tolerance  to  the  above s tres s es . This  activity  was conducted  to evaluate 

promis ing drought tolerant early and late/intermediate maturity groups of hybrids in drought - 

prone areas  in northern  Ghana to identify the mos t s uperior candidates for o n-farm trials and 

releas e for production by farmers . 

 
General  Objective:  To  increas e  the  productivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Expecte d  Beneficiaries : Male, female  and youth in the maize value chain 

 
Materials  and Methods : 

Two s eparate experiments  compris ing 28 early maturing hybrids and 15 intermediate maturing 

promis ing drought tolerant hybrids  were planted at Nyankpala, Yendi, Damongo, Manga and 

Tumu. Trails were es tablis hed in the main cropping s eas ons of the Guinea (Nyankpala, Yendi, 

Damongo  and Tumu) and Sudan Savanna zones (Manga). Randomized complete block des ign 

was  us ed  in  both  trials ,  the  early  maturing  hybrids   were  replicated   three  times   whiles 

intermediate  maturing  hybrids  trial was replicated  twice. Each plot cons is ted of two rows  of 

each entry. The rows were 5.0 m long and s paced 0.75 m apart. Plants within rows were s paced 

0.4  m and  0.5  m for  early  maturing  and  intermediate  maturing  v arieties ,  res pectively.  All 

recommended  agronomic practices  for maize production  at all locations  were obs erved. Data 

was   recorded at all evaluation s ites for number of days from planting to 50 % anthes is  (DA) 

and  50%  s ilking  (DYSK),  anthes is -s ilking  interval (ASI),  plant  height  (PH) and  ear height 

(EH), number of plants  (PHARV) and ears  harves ted (EHARV) per plot, ears per plant (EPP), 

plant as pect (PASP), ear as pect (EASP), root lodging (RL) and s talk lodging (SL), ear rot (ER), 

field weight and grain mois ture. Analys es of variance were performed  for all traits meas ured 
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us ing  PROC  GLM  in  SAS  (SAS,  2001).  Als o,  the  mean  grain  yields  of  top  s even  grain 

yielding  hybrids   were  s ubjected  to  genotype  main  effect  and  genotype  by  environment 

interaction  (GGE) bip lot analys es ((Yan et al. 2001) to determine the s tability  of the hybrids 

acros s locations for grain yield and als o to target the individual hybrids to s pecific zones . 

 
Res ults /Major  Findings : 

In the early maturing hybrids trial, the   differences   among   gen otypes   and   locations   were 

s ignificant  for  mos t  traits  meas ured  except  for:   ASI, DA, DYSK and  EPP for genotypes ; 

EHARV,  EPP,  grain  yield  (GYLD)  and  PHARV  for locations . Genotype  x location  (G x E) 

interaction  effects  were s ignificant  for DYSK, grain yield  (GYLD), PASP, RL and SL.    Grain 

yield ranged from 2.74 t/ha in TZEI 7 x TZEI 26 to 9.92 t/ha in TZEI 25 x TZEI 124. The mos t 

outs tanding  hybrids  in terms  of grain yield were TZEI 25 x TZEI 124, TZE-W  POP DT STR 

C4 x TZEI 7, TZEI 60 x TZEI 86, Local check (Tintim), TZE-Y POP DT STR C4 x TZEI 17, 

TZEI 16 x TZEI 157 x TZEI 129, TZEE-W  POP STR C5 x TZEEI 21 and TZEE-W  POP STR 

C5  x TZEEI  29.  The  GGE  biplot  analys es  identified  TZEI  25  x TZEI  124  as  the  highes t 

yielding  hybrid in Nyankpala;  TZEE-W  POP STR C5 x TZEEI 29 as the top-ranking hybrid at 

Manga.  The hybrid, TZEI 16 x TZEI 157 x TZEI 129 and TZE-W  POP DT STR C4 x TZEI 7 

were the highes t hybrids at Damongo.  In ranking of genotypes bas ed on the mean yield and 

s tability, TZEI 60 x TZEI 86 was the highes t yie lding and mos t s table hybrid, implying that its 

ranking was highly cons is tent acros s locations and thus , an ideal hybrid for production in the 

three locations . 

 
In  the  intermediate   maturing  hybrids   trial,  the  combined  analys es  of  grain  yield  acros s 

locations  s howed the differences  among genotypes  and locations  to be s ignificant  for grain 

yield.  Grain  yield  ranged  from 2.08 t/ha in M1026-1 to 11.00 t/ha in M1026-8. The following 

hybrids  were  s elected  for further tes ting: M1026-8, local Check (Tintim), M1126-1, M1026-4, 

M0826-1,  Oba Sup 2 and M0926-11. 

 
Conclus ions /Recommendations 

In the early maturing  hybrids  trial, the obs erved s ignificant G x E interaction effects for grain 

yield s ugges ted that grain yields of the hybrids varied acros s tes t locations . This indicates the 

pres ence of s pecial environments  within the tes t locations , thus the need to s elect hybrids with 

s pecific  adaption  to  thos e environments . The  hybrids , TZEI 25 x TZEI 124, TZEE-W  POP 

STR C5 x TZEEI  29, and  TZEI 16 x TZEI 157 x TZEI 129 and  T ZE-W  POP DT  STR C4 x 

TZEI 7 would be s uitable for cultivation in Nyankpala, Manga and Damongo, res pectively. For 

s election  for broad adaptation  in maize production, an ideal genotype s hould have both high 

mean  performance  and  high  s tability,  thus ,  TZEI  60  x TZEI 86 is  the  ideal genotype  for 

production acros s all tes t locations and other locations within the s ame agro -ecological zones . 

The  non-s ignificant  G x E interaction  effects  for grain  yield  obs erved  in  the  intermediate 

maturing hybrids trial s ugges ted that any s uperior genotype s elected in one of the tes t locations 

would als o be s uitable for production in other locations in the s ame agro -ecological zones . The 

experiments will be repeated in 2015 cropping s eas on and all s uperior genotypes identified will 

be tes ted on-farm. 
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Development of High Yielding  Adapted Maize hybrids  for the Guinea and 
Sudan Savanna Zones of Ghana: Hybrid Maize Seed Production  Training 

 
Principal  Inves tigator:  Gloria  Boakyewaa  Adu 

Collaborating  Scientis ts : Haruna Alidu, M. S. Abdulai, Kwadwo Obeng -Antwi, S. S. J. Buah, 

Stephen K. Nuts ugah, James Kombiok, Mumuni Abudulai and Prince M. Etwire 

Es timated  Duration:   3 years (May 2014 - April 2017) 

Spons ors : Alliance for Green Revolu tion in Africa (AGRA) 

Locations : Nyankpala 

 
Background Information   and Jus tification: 

Maize cropping s ys tems in Ghana are characterized by low productivity due to continuous us e 

of  traditional  low  yielding  open  pollinated  maize  varieties  (OPVs ).  Maize  yields  average 

approximately  1.7  MT/ha  as  agains t  an  es timated  achievable  yield  of 6.0 MT/ha  (MoFA, 

2011).  The  development,  adoption  and  commercial  us e of locally  adapted  maize  hybrids  in 

Ghana holds the key to increas ed productivity in the country, s ince hy brids are known to yield 

higher than OPVs . The s ucces s ful adoption of improved varieties particularly hybrids depends 

on  their  comparative   advantage  over  local  varieties   commonly  grown  by  farmers .    The 

as s urance of s table performances of hybrids over the years depend greatly on the ability of s eed 

producers and other key actors in the s eed value chain to produce and s upply s eeds with the 

highes t genetic purity to farmers . Hybrids s eed production unlike OPV maize s eed production 
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which is relatively eas y requires additional field practices that are critical to s ucces s . Therefore, 

s trengthening  the capacity  of actors  in the s eed value chain to effectively  fulfil their role in 

s eed  production  is  crucial to  the  adoption  of newly releas ed hybrids  being promoted. T he 

project continues its efforts to build the capacity of technical officers directly involve d in s eed 

production to enhance quality of certified s eeds available to farmers . 

 
General  Objective:  To  increas e  the  productivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Specific Objectives : 

i.  Create farmer  awarenes s of newly releas ed maize  hybrids in Ghana. 

ii. Develop  and releas e high yielding maize hybrids with multiple tolera nce/res is tance to 

biotic and abiotic s tres s es (drought, Striga hermonthica and low s oil nitrogen). 

iii. Enhance farmer’s  acces s to high yielding  Striga hermonthica  and drought tolerant, 

and nitrogen us e efficient maize  hybrids 

 
Expected  Beneficiaries :     Male,  female  and  youth  in  the  maize  value  chain  particularly 

farmers , s eed producers , farmers , input dealers and marketers 

 
Materials  and Methods : 

The  firs t  training  des igned  to  provide  participants  with  theoretical backing of s ome critical 

production s trategies and techniques needed in hybrid maize s eed production was organized on 

28th Augus t, 2014. This  training  cours e was attended  by twenty -three (23) participants from 

the  private  and  public  s eed  s ectors  in  northern  Ghana.  The  topics  treated  included  the 

following:  Types  and  clas s es  of s eed ;  Hybrid s eed production  Agronomy , Maintenance  of 

inbred  parents ,  Field  and  laboratory  requirements  for  s eed  certification ,  Seed  proces s ing, 

packaging  and s torage. The topics were facilitated by res earchers drawn from the Cou ncil for 

Scientific  and  Indus trial  Res earch  (CSIR)  and  Minis try  of Food  and  Agriculture  (MoFA), 

Tamale.  The training employed a participatory approach whereby participants were allowed to 

expres s     thems elves    and    als o    s hare    their    experiences     and    challenges     in    s eed 

production/marketing  in Ghana. 

 
Res ults /Major  Findings : 

All  23  participants  s ucces s fully  completed  the  hybrid  s eed  production  training.  Training 

materials  on  all topics  dis cus s ed  were  given to participants  for their pers onal us e after the 

training.   Twenty-one  (21) of the participants were men and 2 were women. Table 17 pres ents 

the s ector analys is of participants at the training. 
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Table 17: Sector analysis of participants  

Ins titution Number  of participants 
Maize Breeding Ins titute 2 
Private Seed Companies 9 
Crop Services - Minis try of Food and Agriculture 9 
Community  Bas ed Seed Producers 3 

 

Conclus ion/Recommendation: 

The training provided a good opportunity for participants to gain a better unders tanding of the 

concept  and  principles   of  hybrid  maize  s eed  production.  A  training  works hop  to  take 

participants  through  practical  as pect  of  hybrid  s eed  production  techniques , particularly  on 

agronomy  of  hybrid  maize  s eed  production,  maintenance  of inbred  parents , and  field  and 

laboratory  requirements  for s eed certification  s hould be organis ed for the s ame participants . 

Such training would provide participants with field practical exercis es and hands -on experience 

on thes e important topics . 
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Development of High Yielding  Adapted Maize hybrids  for the Guinea and 

Sudan Savanna Zones of Ghana: Low-N Multiple Stress Tolerant 

Populations  Trial (Preliminary  On-station Trials) 
 

Principal  Inves tigator:  Gloria  Boakyewaa  Adu 

Collaborating  Scientis ts : Haruna Alidu, M. S. Abdulai, Kwadwo Obeng -Antwi, S. S. J. Buah, 

Stephen K. Nuts ugah, James Kombiok, Mumuni Abudulai and Prince M. Etwire 

Es timated  Duration:   3 years (May 2014 - April 2017) 

Spons ors : Alliance for Green Revolution in Africa (AGRA) 

Locations : On-s tation (Nyankpala, Yendi, Damongo, Manga and Tumu) 

 
Background Information   and Jus tification: 

Maize production in the s avannahs of Ghana is cons trained by biotic (Striga infes tation, dis ease 

and  pes t) and  abiotic  (drought  and low-N) s tres s es that limit the growth, development  and 

economic  yields  of maize.  Genotypic  differences  for grain yield obs erved in the abs ence of 

s tres s are largely unrelated to differences obs erved in the pres ence of s evere s tres s (Ceccarelli 

and Grando, 1991). Th is indicates  that different phys iological mechanis ms may be as s ociated 

with high yield in favorable conditions  and high yield in unfavorable conditions . Genotypes 

s elected for high performance in s tres s -free conditions likely do not maintain thos e s ame hig h 

yields  under s tres s  partly  due to lack of natural genetic variation  of traits  advantageous  in 
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s tres s ful environment  (Murphy  et al., 2005). Variation for quantitative characters is under the 

control of many  genes  and  the  contribution  of the  genes  can  diff er among  environments . 

Breeding  programmes  thus  need  to  examine  potential  varieties  more  s uited  to  low -yielding 

conditions  in which varieties  would be s elected that have more advantageous  adaptations in 

s tres s   conditions   s uch   as   delayed   leaf  s enes cence,  improved   nutrient  economy,  local 

environmental fitnes s , cons is tent yield, and pes t/dis eas e res is tance (Tiffany  et al., 2011), thus , 

increas ing the profitability of production under marginal production areas . The main objective 

of this activity was identify s uperior maize genotypes with tolerance to low s oil nitrogen (Low- 

N), Striga hermonthica and drought s tres s to s erve as s ource germplas m for introgres s ion of 

des irable alleles  into breeding populations for improvement. 

 
General  Objective:  To  increas e  the  p roductivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Expecte d  Beneficiaries : Male, female  and youth in the maize value chain 

 
Materials  and Methods : 

Ten intermediate  maturing low s oil nitrogen (low-N) multiple s tres s tolerant maize populations 

and  two  local checks  (locally  releas ed  OPV and  hybrid)  were  evaluated  at  Nyankpala  and 

Manga under three N levels . The N rates  us ed were 0, 30, and 90 kg N ha -1. The germplas m 

us ed in this  s tudy was collected  from IITA and local s ources . The experimental des ign us ed 

was 3 x 12 s plit plot des ign arranged  in randomized  complete block des ign (RCBD) with the 

three nitrogen levels as main -plot factor and the 13 varieties as s ub -plot factor. The main plots 

(blocks ) were  s eparated  from each other by 5 m alley. Each plot cons is ted of two 5 m long 

rows  with 0.75 m between  rows  and 0.40 m between plants . One -half of the nitrogen as Urea 

was applied at 2 weeks  after planting  (WAP), while the remaining  half was top -dres s ed at 6 

WAP. Phos phorus and potas s ium were applied bas ally at the rate of 60 kg ha -1 of each nutrient. 

 
Data was   recorded  at all evaluation  s ites for number of days from planting to 50 % anthes is 

(DA) and  s ilking  (DYSK), anthes is -s ilking interval (ASI), plant height (PH), ear height (EH), 

number of plants  (PHARV) and ears  harves ted (EHARV) per plot, ears per plant (EPP), plant 

as pect  (PASP),  ear as pect  (EASP),  root  lodging  (RL), s talk lodging  (SL), ear rot (ER), field 

weight  and  grain  mois ture.  In  addition,  Stay -green  characteris tics  (LDTH)  was  s cored  for 

varieties  evaluated  at 70 days  after planting.   Separate analys es of variance (ANOVA) were 

performed  on  all data  collected  for each  location  us ing PROC GLM in SAS (SAS  Ins titute, 

2001).  Combined  ANOVA  acros s  locations  and  tes t  environments  was  performed  for grain 

yield  and  all  meas ured  traits .  Leas t  Significant  Difference  tes t  were  us ed  to  as s es s  the 

differences   between   means   of  varieties .  Nitrogen   us e  efficiency   (NUE)  w as  calculated 

according to Moll et al., (1982), 

 
Res ults /Major  Finding: 

The combined  analys is of variance (ANOVA) for genotypes  acros s the three nitrogen levels 

revealed  s ignificant  (P ≤ 0.05) difference among genotypes  for all traits  meas ured except for 

ASI,  EASP  and   PASP.  The   mean   s quare  values   for  Genotype  x  Location  x  Nitrogen 
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interactions  (G x L x N) were not s ignificant  for all traits  meas ured except for RL. The non - 

s ignificance  of G x L x N interactions  for grain yield and the other traits  indicated  that the 

s tability  in res pons e of the genotypes to nitrogen applied at the three N rates acros s the two 

locations  for thos e traits . All genotypes  evaluated  s howed appreciable  increas es in yield in 

res pons e to  increas es  in  nitrogen  level from 0 - 30 - 90 kg N ha-1. The mean grain yield of 

genotypes  recorded  under 0 kg N ha -1, 30 kg N ha-1 and 90 kg N ha-1 were 2.28, 6.33 and 9.11 

t/ha, res pectively. Yield reductions under 0 kg N ha -1  in comparis on to 90 kg N ha-1  treatment 

and 30 kg N ha-1  in comparis on to 90 kg N ha-1  treatment  ranged from 71 to 79% and 22 to 

31%, res pectively. Check 1 ( Tintim), LNP Syn -Y and TZLIC6-LN Syn had the highes t yield 

under 0 kg  N ha-1   and  30 kg  N ha-1. Averaged  acros s  tes t  environments  (i.e. location  by 

nitrogen  levels ), Check 1 (Tintim), TZPB-LN Syn, LNP Syn-W  and LNP Syn-Y were the top 

four  grain  yielders .  The  lowes t  grain  yields  were  recorded  by  Check 2 (Obatanpa),  LN -E- 

DMRSR-Y  Syn,  TZE3-DTC2-LN  Syn  and  TZE31-DMRSR-LN  Syn. Nitrogen  s tres s  delayed 

both pollen s hed and s ilking, but the delay in s ilking was relatively longer under 0 kg N ha -1 as 

compared to the other N levels . The mean days to s ilking of genotypes under 0 kg N ha -1, 30 kg 

N ha-1  and 90 kg N ha-1  were 64, 58 and 58 days , res pectively.  Similarly, EPP decreas ed with 

reduction in N applied among genotypes , average EPP recorded for genotypes under 0 kg N ha - 
1, 30 kg  N ha-1  and  90 kg  N ha-1  were 0.74, 0.99 and 1.02, res pectively. Differences  among 

genotypes  obs erved for grain yield were not s ignificant for nitrogen us e efficiency (NUE) but 

were s ignificant  at each N level. NUE for mos t genotypes were higher at 30 kg N ha -1. Multi- 

trait s election  index involving  grain yield, DYSK, EPP, LDTH and PH was us ed to s elect the 

following  genotypes  as tolerant to low-N, LNP Syn-W, LNP Syn-Y, TZE31-DMRSR-LN  Syn 

and TZLIC6-LN   Syn. 

 
Conclus ions /Recommendations : 

The res ults of this s tudy s howed that increas ed grain yield under nitrogen s tres s was as s ociated 

with s horter days  to s ilking, and reduced leaf s enes cence and barrennes s . LNP Syn-W, LNP 

Syn-Y, TZE31-DMRSR-LN  Syn and TZLIC6-LN Syn would be des irable to be us ed as s ource 

germplas m to improve grain yield and as s ociated traits for low-N tolerance of other varieties . 

Drought and low s oil nitrogen are related with both leading to poo rly developed root s ys tems 

(S.  O.  Ajala  et  al.,  2007).  Bänziger  et  al.  (1999)  s howed  that  improvement  for  drought 

tolerance   als o   res ulted   in   s pecific   adaptation   and   improved   performance   under  low -N 

conditions , s ugges ting that tolerance to either s tres s inv olves a common adaptive mechanis m. 

The genotypes  evaluated  in this s tudy will be evaluated under drought s tres s to determine if 

s uch relations hip between  drought and low-N tolerance do exis t in the genotypes s tudied, to 

gather information to be us ed in the s election of genotypes with combine tolerance to drought 

and low-N for population improvement. 
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Development of High Yielding  Adapted Maize hybrids  for the Guinea and 

Sudan Savanna Zones of Ghana: Evaluation of Early Maturing White and 

Yellow Maize Inbred Lines under Stress and Non-Stress Environments 
 

Principal  Inves tigator:  Gloria  Boakyewaa  Adu 

Collaborating  Scientis ts : Haruna Alidu, M. S. Abdulai, Kwadwo Obeng -Antwi, S. S. J. Buah, 

Stephen K. Nuts ugah, James Kombiok, Mumuni Abudulai and Prince M. Etwire 

Es timated  Duration:   3 years (May 2014 - April 2017) 

Spons ors : Alliance for Green Revolution in Africa (AGRA) 

Locations : On-s tation (Nyankpala  and Kwadas o) 

 
Background Information   and Jus tification: 

Drought, low s oil nitrogen  (Low-N) and Striga infes tation remain the major abiotic and biotic 

s tres s es  limiting  maize  production   in  the  Guinea  and  Sudan  Savannah  zones  of  Ghana. 

Therefore, the development and us e of maize germplas m with tolerance to multiple s tres s es are 

crucial for an  increas e in  maize  productivity.  There  is  a crucial need  for national breeding 

programmes  to continue as s es s ing the breeding values of potential s tres s tolerant parents for 

developing  new and locally adapted hybrids . Before hybrid development, pros pective parent 

s election  is  a prerequis ite, genetic  divers ity  among  inbred  lines  is  important  as genetically 

diverged  parents  are  able  to  produce  high  heterotic  effects  (Mian  and  Bahl,  1989).  The 

availability  of  precis e  information  on  the  level  of  genetic  divers ity  in  maize  inbred  lines 

available  in a breeding  programme  could make it eas ier to identify  lines  that wou ld produce 

cros s es pos s es s ing high levels of heteros is , enabling the development of high yielding hybrids 

without  tes ting  all pos s ible  hybrid  combinations  among  the  potential  parents  (Moll  et  al., 

1965). This  activity  was undertaken  to as s es s the breeding value of 100 early maturing maize 

inbred   lines   for  grain   yield   and  s uperior  agronomic  performance   under  artificial  Striga 

infes tation,   low-N  environment   and   optimal  growing   conditions   as   parents   for  hybrid 

development. 

 
General  Objective:  To  increas e  the  p roductivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Expecte d  Beneficiaries : Male, female  and youth in the maize value chain 
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Materials  and Methods : 

One  hundred  early  maturing  white and yellow inbred lines  were evaluated  in three s eparate 

experiments  at  Nyankpala  and  Kwadas o. Germplas m us ed in the experiments  were collected 

from the international ins titute of tropical Africa (IITA). In the firs t experiment, the lines were 

evaluated  for agronomic  performance  under artificial Striga infes tation at Nyankpala. A 10 x 

10 lattice des ign with two replications  was us ed.  The experimental units were one -row plots , 

each 3m long with an inter-row s pacing of 0.75 m and intra-row s pacing of 0.40 m. Each entry 

was  infes ted  with  s eeds  of  S. hermonthica.    The  Striga  infes tation  method  of IITA  maize 

programme  was  us ed  (Kim 1991).  In  the s econd experiment, the lines  were evaluated  under 

low-N (30 kg  ha-1) environment  at  Kwadas o.   Als o, the lines  were evaluated  under optimal 

growing  conditions  [High -N (90 kg N ha-1)  and Striga-free  environment] in a third experiment 

at  Nyankpala.  The  s ame  experimental  des ign  and  plot s ize des cribed in the firs t experiment 

were  us ed  in  the  s econd  and  t hird  experiments . Data were recorded  on low-N, optimal and 

Striga infes ted plots  at all s ites  for number of days  from planting  to 50 % anthes is and 50% 

s ilking, plant and ear heights , number of plants and ears harves ted per plot, plant as pect, ear 

as pect,  field  weight,  grain  mois ture  at  harves ting  and, root  and  s talk lodging.  Stay -green 

characteris tics were s cored for the lines evaluated on low-N plots at 70 days after planting. In 

addition, hos t plant damage s yndrome ratings and emerged Striga counts were made at 8 and 

10 WAP (weeks after planting) in the Striga -infes ted plots . 

 
Separate   analys es  of  variance  (ANOVAs )  were  performed  for  all  data  collected  acros s 

locations   for  each  res earch  environment   us ing  General  Linear  Model  (GLM)  of  GenStat 

Statis tical   package   edition   12.   Subs equently,   combined   analys is   acros s   locations   and 

environments  was  done. The  bas e indices  des cribed  below were  us ed  to s eparately  s elect 

inbred lines with s uperior performance under Striga infes tation and low -N environments . Bas e 

Index  (BI)  for  Striga   tolerance   =  [(2  x  GYLD)  +  EPP  –  (STRAT1  +  STRAT2)  –  0.5 

(STRCO1+  STRCO2)].  Where  GYLD  is  the  grain  yield  of Striga -infes ted  plots , EPP is  the 

number of ears at harves t in the Striga -infes ted plots , STRAT1 and STRAT2 are Striga damage 

rating at 8 and 10 WAP, and STRCO1 and STRCO2 are the number of emerged Striga plants 

at 8 and 10 WAP. Bas e Index (BI) for Low-N tolerance = [(2 x Yield) + EPP – ASI – PASP – 

EASP - LDTH], Where PASP is the plant as pect, EASP is the ear as pect, EPP is the ea rs per 

plant,  ASI is anthes is -s ilking interval, and LDTH is the s tay green characteris tic (leaf death 

s cores ) recorded for lines evaluated under Low-N.  Under both Striga infes tation and induced 

low-N each trait was s tandardized, with a mean of zero and s t andard deviation of 1 to minimize 

the effects of different s cales . 

 
Res ults /Major  findings : 

Significant   genotypic  differences   were  obs erved  among  the  lines  for  mos t  of  the  traits 

meas ured, indicating that s ignificant progres s could be made from s election  of inbred lines for 

improvement in mos t traits meas ured for Striga and low-N tolerance except for anthes is -s ilking 

interval, days to anthes is and s ilking, Striga count at 8 and 10 WAP and Striga damage rating 

at 8 WAP under Striga infes tation, and except for plant as pect, ear as pect, plant height, s talk 

lodging    and    anthes is -s ilking    interval    under    low-N    environment.    Averaged    acros s 

environments , mean grain yield of the lines  was 768.01 kg/ha. Mean grain yield of the lines 
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was s ignificantly  higher under optimal growing conditions (1273.04 kg/ha) followed by low-N 

environment  (837 kg/ha)  and  under Striga infes tation (686 kg/ha). About 49% of the inbred 

lines  evaluated  were identified  to pos s es s s ome level of tolerance to Striga.  Fifteen of thes e 

lines ,  TZEI  146,  TZEI  485,  TZdEI  121, TZEI 460, TZEI 16, TZdEI  37, TZEI 127, TZEI 13, 

TZEI  136,  TZEI  461,  TZEI  365,  TZEI  25, TZEI 474, TZdEI  216 and  TZdEI  272,  s us tained 

lower Striga damage s ymptoms at 10 WAP (s cores lower than the group mean of 5) and above 

mean  grain  yield  under  Striga  infes tation.  Als o,  47%  of  the  inbred  lines  evaluated  were 

identified to have s ome level of tolerance to low-N.  Out of the 47 inbred lines characterized as 

low-N tolerant, 19 of them including  the lines  lis ted below had higher grain yields and good 

leaf death  s cores : TZdEI  283, TZEI 365, TZdEI 69, TZEI 35, TZEI 449, TZEI 157, TZEI 468, 

TZEI  472,  TZEI  485,  TZEI  465,  TZEI  13,  TZdEI  222,  TZEI  470,  TZdEI  238,  TZEI  476, 

TZdEI 272, TZEI 462, TZEI 3B and TZEI 376.    Heritability  (broad s ens e) es timates for days 

to  s ilking  (0.77),  plant  height  (0.71), leaf death characteris tic (0.64) and ears  per plant (0.67) 

were  high  under low-N environment,  this  revealed  that major portion of variation  obs erved 

among the inbred lines for thes e traits would be t rans mitted to progenies to make s election of 

parents  for improved  tolerance to low-N effective. Similarly, the moderate to high heritability 

es timates  for STRAT1 (0.47) and STRAT2 (0.47) and ear as pect (0.77) under Striga infes tation 

is an indication that s election for thes e traits to improve Striga tolerance would be effective. 

 
Conclus ions /Recommendations : 

The inbred lines evaluated proved to have adequate levels of variation for grain yield and other 

traits  meas ured  under  Striga  infes tation  and  Low-N  to  allow s election  of inbred  lines  for 

improvement  in mos t of the meas ured traits  for Striga and low-N tolerance. This  reveals  the 

potential of the lines to be us ed as parents for Striga and low-N tolerant hybrids . Bas ed on the 

res ults  of  this  experiment,  thirty  elite  lines  compris ing    eleven  (11)  lines  with  combined 

tolerance  to  Striga  and  low-N (TZEI 485, TZEI 13, TZEI 365, TZdEI  40, TZEI 157, TZEI 8, 

TZEI  472,  TZEI  25,  TZEI  470,  TZdEI  272, TZdEI  283);  Twelve  (12) Striga  tolerant  lines  - 

TZEI  127,  TZEI  146,  TZdEI  121,  TZdEI  216,  TZEI  461,  TZEI  136,  TZEI  16,  TZdEI  124, 

TZEI  56,  TZEI  497,  TZdEI  37,  TZdEI  260 and  s even  (7) low-N tolerant  lines  - TZEI 449, 

TZEI  10,  TZdEI  69, TZdEI  238, TZEI 7, TZEI 379 and  TZEI 323 were  s elected  for further 

s tudies . 
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Development of High Yielding  Adapted Maize hybrids  for the Guinea and 

Sudan Savanna Zones of Ghana: On-Farm Demonstration of Newly 

Released Maize Hybrids and Related Technologies in Northern Ghana 
 

Principal  Inves tigator:  Gloria  Boakyewaa  Adu 

Collaborating  Scientis ts : Haruna Alidu, M. S. Abdulai, Kwadwo Obeng -Antwi, S. S. J. Buah, 

Stephen K. Nuts ugah, James Kombiok, Mumuni Abudulai and Prince M. Etwire 

Es timated  Duration:   3 years (May 2014 - April 2017) 

Spons ors : Alliance for Green Revolution in Africa (AGRA) 

Locations :  On-farm (Wes t  Gonja,  Chereponi,  Gus hegu, Garu -Tempane,  Sis s ala  Eas t, Sawla- 

Tuna-Kalba dis tricts ) 

 
Background Information   and Jus tification: 

Maize is well adapted and grows in mos t of the ecological zon es of Ghana. It provides a major 

s ource of calories  in many parts  of Ghana. In the s avannah zones  of northern Ghana, It has 

nearly replaced  traditional s taple crops  like s orghum and pearl millet. An average maize grain 

yield on farmers ’ fields is about 1.7 t/ha as agains t an es timated achievable yield of about 6.0 

t/ha (MoFA, 2011). Maize cropping s ys tems in Ghana and the res t of SSA are characterized by 

low productivity  due to continuous  us e of traditional low yielding  open pollinated  varieties 

(OPVs ). Generally,  hybrid  maize  varieties  are known to yield higher than OPVs  due to their 

improved genetics and nutrient us e efficiency. The development, adoption, and commercial us e 

of hybrid maize in Ghana holds  the key to improving maize productivity and promotin g food 

s ecurity in the country. Three broadly adapted intermediate maturing hybrids (As eda, Tintim 

and  OpeƐburo)  with  moderate  tolerance  to  drought  were releas ed by CSIR-Crops  Res earch 

Ins titute (CRI) in 2012 to boos t maize production in the country. Howev er, farmer acces s and 

awarenes s of the varieties  are limited. The project in collaboration  with CRI and Minis try of 

Food  and Agriculture  (MoFA) conducted  an extens ive demons tration of the hybrids  in five 

dis tricts  in  northern  Ghana to popularize  the hybrid s in northern  Ghana whereby  promoting 

their adoption by farmers and s takeholders . 

 
General  Objective:  To  increas e  the  productivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Specific Objectives : 

i.     Create farmer  awarenes s of newly releas ed maize  hybrids in Ghana. 

ii.     Develop and releas e high yielding maize hybrids with multiple tolerance/res is tance to 

biotic and abiotic s tres s es (drought, Striga hermonthica and low s oil nitrogen). 

iii.     Enhance farmer’s  acces s to high yielding  Striga hermonthica  and drought tolerant, 

and nitrogen us e efficient maize  hybrids . 

 
Expecte d  Beneficiaries : Male, female  and youth in the maize value chain 
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Materials  and Methods : 

On-farm demons tration  p lots  of three  broadly  adapted  intermediate  maturing  maize hybrids 

(As eda, Tintim and  OpeƐburo)  were  conducted  in 30 communities  in northern  Ghana. Lead 

farmers  from  6  communities  each  in  Chereponi,  Gus hegu, Garu -Tempane,  Sis s ala  Eas t  and 

Sawla-Tuna-Kalba  dis tricts  were provided  with s eeds  of the hybrids  for demons tration. The 

varieties    were   planted   us ing   Randomized    Complete   Block   Des ign   (RCBD)   with   s ix 

replications at each dis trict (each community was us ed as a replication).  Each lead farmer was 

allowed  to plant the hybrids  for tes ting together with his /her own choice variety as a check. 

Farmers ’ varieties  us ed  were  mainly  late  to intermediate  maturing  improved  open pollinated 

maize varieties . A plot s ize of 10 x 10 m2  were us ed. An inter-row s pacing of 0.75 m and intra- 

row s pacing of 0.50 m were us ed. Two s eeds  were planted per hill. The demons tration plots 

were   es tablis hed   by   trained   Agricultural   Extens ion   Agents   (AEAs )   and   members   of 

participating  Farmer  Bas ed  Organizations  (FBOs ) in  each community, and managed  by lead 

farmers under s trict s upervis ion of AEAs . The demons tration plots were als o us ed as learning 

centers  where  members  of participating  FBOs  were trained in good agronomic practices  for 

maize production. Farmer field days  were organized  at maturity when the ears /cobs were well 

developed but not dry to s howcas e the s uperior performance of the hybrids . 

 
Data were recorded s eparately from each plot at each location for plant height, number of ears 

and  plants  harves ted  per plot, plant  vigour s core at  4, 6 and 8 weeks , grain mois ture, field 

weight  and  1000 grain  weight.  Plant  vigour  s core  at  4, 6 and  8 weeks  after planting  were 

s cored  for  each  plot  us ing  the  s cores  below: 1= weak plants , 2= les s  vigorous , 3= fairly 

vigorous  and 4 = More vigorous . Mid -s eas on evaluations were conducted in all the dis tricts 

during which farmers were taken to the maize plots for dis cus s ions about the economic benefits 

of the new improved varieties  as well as to rank the performance of the varieties . On average, 

about   20  male   and   20  female   farmers   in   each   community   were   s elected   to  rank  the 

performance of the varieties at maturity and during harves ting bas ed on their own indigenous 

criteria  us ing  the  s cores  below:  1  =  leas t  preferred,  2  =  les s  preferred  3=fairly  preferred, 

4=more  preferred  and  5  = mos t  preferred.  The  res earchers ’ recorded  agronomic  data  were 

s ubjected  to  analys is  of variance us ing PROC GLM in SAS (SAS, 2001). Farmers ’ s election 

data were analyzed us ing s imple ranking and des criptive methods in accordance with the given 

value. 

 
Res ults /Major  Findings : 

The difference obs erved among varieties were s ignificant for all traits meas ured. Location and 

genotype  x location  interaction  effects  were  not  s ignificantly  (p<0.05) different  for all traits 

meas ured  except  for  plant  height  for  locations   and  grain  yield  for  genotype  x location 

interaction  effect. The differences  between  grain yields  of As eda (7.14 t/ha) and Tintim, and 

Tintim (6.80 t/ha) and OpeƐburo  (6.27 t/ha) were not s ignificantly different. Averaged acros s 

dis tricts , the hybrids produced 14% more grain than the control varieties . The increas ed grain 

yields  of the hybrids  as compared  to the farmer variety (5.95 t/ha) was as s ociated with early 

maturity, more number of cobs per plant, good ear filling,  and res is ta nt to lodging, 
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At Chereponi, all the three hybrids were liked by male farmers whiles female farmers preferred 

OpeƐburo. Both men and women farmers  in Garu -Tempane preferred  OpeƐburo   to the other 

varieties . Tintim was the mos t preferred  variety by both male and female fa rmers in Gus hegu, 

Sawla-Tuna-Kalba  and Sis s ala Eas t dis tricts  except for Gus hegu where OpeƐburo ranked firs t 

among  female  farmers . Acros s dis tricts  and gender, farmers  did not only s eek high yielding 

varieties  but  als o  early  maturing  and  drought  tolerant  v arieties  with  good  s tandability,  as 

evident in the pattern of varietal preference of farmers  acros s the target dis tricts . As eda, the 

mos t vigorous hybrid in the s tudy out -yielded OpeƐburo by 12.2% in the s tudy, but regardles s 

of its vigorous growth and hig h yielding potentials , farmers preferred OpeƐburo due to its good 

s tandability. A total of five field days were organized (one field day per dis trict). The field days 

were  well attended  with  over 440 farmers  and  s takeholders  (cons is ting  211 males  and  229 

females ) participating in events acros s the five dis tricts . 

 
Conclus ions /Recommendations : 

The  demons trations  provided  a  good  opportunity  for participating  FBOs  to  gain  a better 

unders tanding of the us e and economic benefits of hybrid maize varieties as well as to have a 

hands -on experience of mos t improved  agrono mic practices  for hybrid maize production.   In 

general,  Tintim  and  OpeƐburo  s tand  a  good  chance  of adoption  in  northern  Ghana.  The 

potential cons traints  to adoption  of the hybrids as indicated by s ome farmers are the cos t of 

renewing  s eeds  of hybrids  every  cropping  s eas on and the low acces s ibility of high quality 

s eeds  in  their  communities .  It  is  recommended  that  members  of  FBOs  be  linked  to  s eed 

producers to enhance the s upply of s eeds in thes e dis tricts and als o train community bas ed s eed 

producer in participating communities . 
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Background Information   and Jus tification: 

Maize is Ghana’s number one s taple crop, accounting for 55 percent of total cereal production. 

About 85 percent of maize produced  is us ed for human cons umption, while the remaining 15 

percent is us ed as feed for animals (mainly poultry) (Angelucci, 2012).  Maize cons umption is 

projected  to  increas e due  to population  growth and increas ing per capita income. The vas t 

majority  of maize is produced  by s mall-s cale farmers , mos t of whom grow maize on marginal 

lands   with   low  inputs   under  rain -fed  conditions   throughout   the  country.  Under  thes e 

conditions , maize yields  average approximately  1.7 MT/ha as agains t an es timated achievable 

yield  of 6.0 MT/ha (MoFA, 2011). The Guinea and Sudan s avannah ecologies  of Ghana are 

high yield potential zones for the production and productivity of maize due to the prevalence of 

high  s olar radiation,  low night temperatures  and low incidence of dis eas es . However, maize 

production  in  thes e  zones  is  s erious ly  cons trained  by  s everal biotic  and  abiotic  s tres s es . 

Prominent among the s tres s es are drought, Striga hermonthica paras itis m and low s oil nitrogen 

(low-N).  An  annual yield  los s  from each  of thes e s tres s es  in  the  s avanna h zones  of Sub- 

Saharan Africa is es timated at about 10% to 80% of total maize production  (Edmeades et al. 

1995;  Kros chel,  1999).  Under farmer  field  conditions , Striga  paras itis m, drought  s tres s  and 

low-N s tres s occur s imultaneous ly and the combined effect of thes e s tres s es is very devas tating 

pos ing great threat to maize production and food s ecurity in affected areas . In order to increas e 

productivity  of maize  at  s mall-s cale  farmer  level,  maize varieties  for cultivation  in s avannah 

zones  s hould  have  des irab le  level of tolerance  to  the above s tres s es . Participatory  varietal 

s election  trials  of promis ing drought/Striga tolerant hybrids identified in previous experiments 

were  conducted  with  farmers  to  allow their participation  in  the  s election  of s uperior  early 

maturing drought/Striga tolerant hybrids and als o to encourage pos s ible adoption of the hybrids 

after their releas e. 

 
General  Objective:  To  increas e  the  productivity  of  maize  at  s mall-s cale  farmer  level  by 

developing high yielding maize  hybrids adapted to the northern s avannah ecologies of Ghana. 

 
Expecte d  Beneficiaries : Male, female  and youth in the maize value chain 

 
Materials  and Methods : 

Eight early maturing  hybrids  s elected from previous  experiments in 2011-2013 were evaluated 

with farmers in Tolon, Wes t Gonja and Binduri dis tricts in northern Ghana. Germplas m us ed in 

this  s tudy were collected  from IITA and local s ources . The mother-baby approach was us ed. 

The hybrids , TZEI 25 x TZEI 124, TZEI 60 x TZEI 86, TZEI 129 x TZEI 16, (TZEI 63 x TZEI 

108)  x (TZEI  59  x TZEI 87), (TZEQI  4 x TZEQI  33) x (TZEQI  24 x TZEQI  25), TZEI 31 x 

TZEI 18 and  (TZEI 17 x TZEI 16) x TZEI 157 were planted in three mother trials  acros s the 

three dis tricts . Hybrids evaluated in the mother trial were grouped into two s ets and e valuated 

in  two  s eparate trials  on farmers ’ fields  at two communities  in each dis trict. The firs t s et of 

hybrids  [(TZEI  63  x TZEI  108)  x (TZEI  59  x TZEI  87),  TZEI  25 x TZEI 124, TZEI 129 x 

TZEI  16  and  (TZEQI  4  x TZEQI  33)  x (TZEQI  24 x TZEQI  25)] were  evaluated  at  Boko, 

Tingoli   and   Agriculture   Settlement   in   the   Binduri,   Tolon   and   Wes t  Gonja   dis tricts , 

res pectively.  The  s econd  s et  of hybrids  [TZEI 60 x TZEI 86, (TZEI 16 x TZEI 157) x TZEI 

129,  TZEI  31 x TZEI 18 and  TZEI 60 X TZEI 86] were  evaluated  at  Kukuo,  Sapeliga  and 
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Frafra s ettlement No.4 in the Tolon, Binduri and Wes t Gonja dis tricts , res pectively. Three lead 

farmers per community were s elected from Farmer bas ed organizations  (FBO) to hos t the baby 

trials .  Lead  farmers  were  provided  with  s eeds  of four d ifferent  maize  hybrids  per trial for 

tes ting  together  with  farmers ’  own  control  variety.  The  experiments  were  laid  out  in  a 

randomized  complete block des ign and replicated over three farmers ’ field in each community. 

Each experimental plot was 10 × 5 m wit h a gros s area of 50m2. Spacing between plant to plant 

and row to row were 40 cm and 75 cm, res pectively. On average, about 20 male and 20 female 

farmers  in each community  were s elected to rank the performance of the varieties at maturity 

and during harves ting bas ed on their own indigenous criteria us ing the s cores below: 1 = les t 

preferred, 2 = les s preferred 3=fairly preferred, 4=more preferred and  5 = mos t preferred. Data 

was recorded s eparately from each plot for days to 50% s ilking, days to 50% anthes is , anthes is - 

s ilking interval, plant and ear heights , number of ears and plants harves ted per plot, plant and 

ear as pects , ears  per plant, field weight, grain mois ture at harves ting and 1000 grain weight. 

The recorded agronomic data were s ubjected to analy s is of variance us ing PROC GLM in SAS 

(SAS,  2001).  Farmers ’  s election  data  were  analyzed  us ing  s imple  ranking  and  des criptive 

methods in accordance with the given value. 

 
Res ults /Major  Findings : 

The res ults of the mother and baby trials indicated that grain yield, number of ears and plants 

harves ted,  ear  and  plant  heights  and  ears  per plant  differed  s ignificantly  (p≤0.01)  among 

varieties  and  locations .  Genotype  x location  interaction  effect  was  s ignificant  for all traits 

except for ears per plant. The s ignificant genotype by location effect s ugges ted that the relative 

performance   of   the   varieties   differed   acros s   locations   due   to   the   pres ent   of  s pecial 

environments  within the tes t s ites . Mean grain yield was 7.98 t/ha in the mother trials . Mean 

grain yield of the firs t s et of hybrids evaluated in baby trials ranged from 5.4 t/ha in (TZEI 63 x 

TZEI 108) x (TZEI 59 x TZEI 87) to 7.7 t/ha in TZEI 25 x TZEI 124. The hybrids , TZEI 25 x 

TZEI 124, TZEI 129 x TZEI 16 and  (TZEQI  4 x TZEQI  33) x (TZEQI  24 x TZEQI 25) (5.80 

t/ha),  out-yielded   the  Farmers   variety  (5.61  t/ha)  by  27.4%  to  3.3%.  Generally,  farmers ’ 

varieties  us ed in the baby trials  were improved  late to intermediate maturing open pollinated 

varieties . TZEI  25 x TZEI 124 was  the  firs t   mos t preferred  hybrid by  both male and femle 

farmers   acros s the three dis tricts . Among the s econd s et of hybrids , grain yield ranged from 

2.86  t/ha  in  TZEI  31  x TZEI  18  to  5.88  t/ha  in  (TZEI  17  x TZEI  16)  x TZEI  157.    The 

difference in grain yield produced  by (TZEI 17 x TZEI 16) x TZEI 157, (TZEI 16 x TZEI 157) 

x TZEI 129 (5.84 t/ha) and TZEI 60 x TZEI 86 (4.64 t/ha) was not s ignificant. Thes e hybrids 

yielded 35.0, 34.6 and 17.7 % higher grains , res pectively, over the Farmers ’ variety (3.82 t/ha), 

while  Farmers ’  variety  out -yielded  TZEI  31  x TZEI  18  by  25.1%.  The  hybrid,  (TZEI 16 x 

TZEI 157) x TZEI 129 was the mos t preferred  variety acros s dis tricts  and gender.   Farmers ’ 

criteria for s election  included  early maturity, number of cobs per plant, good ear filling, grain 

yield,  drought  tolerant,  and  good  s tay  green  characteris tics . Female  farmers  s election  was 

influenced  by  grain  qualities , es pecially  grain  colour,  yellow  maize  was  mos t  preferred  by 

women. 
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Conclus ions /Recommendations 

In general, the experiments  have s hown a lot of fa rmer interes t in early maturing hybrids and 

has helped to identify varieties which are cons idered s uperior to the varieties commonly us ed 

by farmers . The hybrids , TZEI 25 x TZEI 124, TZEI 129 x TZEI 16 and (TZEI 16 x TZEI 157) 

x TZEI 129 produced s table an d high yields acros s all tes t locations and have been s elected as 

potential candidates for releas e. 
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ROOTS  AND TUBER CROP IMPROVEMENT 
 
 

Sweetpotato germplasm evaluation for early root and dry matter yield. 
 
 

Principal  Inves tigator:  Kwabena Acheremu 

Collaborating   Scientis ts : K. As are, E. Abidin, T. Carey, I. Abukari, E. Chamba, J. Adjebeng - 

Danquah.              Es timated  Duration:  2 years (2014-2015) 

Spons ors : SARI Jumps tarting OFSP Project 

Location:  Nyankpala 
 

Background Information   and Jus tification: 
 

High  genetic  divers ity  has been obs erved among the s weetpotato  germplas m, with majori ty 

being farmers ' varieties (Kapinga et al. 1995), exis ting under different names . In s weetpotato, a 

lot of germplas m divers ity as s es s ments have been bas ed on morphological and agronomic traits 

as well as reaction to pes ts , dis eas es , ability to produce s to rage roots under inadequate rainfall 

and   other  s tres s es   (CIP/AVRDC/IBPGR,   1991).  Thes e  traits ,  however,   vary  a  lot  with 

cultivars , environment,  s tage  of growth,  and  cultural practices  (Jarret  et  al., 1992; Gichuru, 

2003)  and   hence  unreliable  when  correct  identification   of  germplas m  is  des ired.  Thes e 

information  is very us eful for the optimal des ign of plant breeding programs , influencing the 

choice  of genotypes  to  cros s  for development  of new populations  (Zhang et al., 2000). In 

Northern ecology, early root development is very critical in the s election of cultivars . 

 
 

Objectives : 

The objective was to es tablis h the optimum time of harves t of 8 s weetpotato advanced 

materials  with high dry matter and s torage root yield. 
 

Expecte d  Beneficiaries : 

At the end of the s tudies , the optimum time of harves t for each releas ed variety as well as 

markets  target will be es tablis hed. 
 

Materials  and Methods : 

Eight (8) different clones (TU-1-12,  Kuffour, TU-Purple,  TU-Orange, Apomuden, 

Nagungungu (Nav -1), Obari) with a loacal check, Voggu were planted in a 4 x 12 m main plot. 

The main plots were th en s plitted into 3 s ubplots , on which 3 harves ting dates were randomly 

impos ed. The main plots were replicated 3 times  and the s ubplots were harves ted at 90, 120 

and 150 DAP. The data collected were plant es tablis hment, vine length and vigour, root 

number, root weight, vine weight, virus incidence, root cracks , weevil incidence and number of 

plants with roots . 
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Res ults /Major  Findings : 

There  was  s ignificant  (p< 0.05) cultivar  differences , as  well as harves t dates  on root yield, 

number  of roots , and dry matter percentage. Nav-1 recorded  the highes t number of s torage 

roots  per  the  plot  area  8.8m2   at  90  and  120  DAP,  with  average  number  of  27  and  44, 

res pectively. However, the number of roots  dropped to 16 at 150 DAP. In a s imilarly pattern, 

the  local check,  Vogg u-O recorded  the  relatively  the  lowes t  number  of marketable  s torage 

roots  of 14, 22 and  10, res pectively  at  the 3 harves t dates  (Table 18). At 120 DAP, Nav-1, 

Kuffuor, Apomuden and Obari recorded about 1 t/ha of root yield per plant. 

 

The  line  TU-1-12  recorded  the highes t number of non -marketable  s torage roots  93, 120 and 

125 at  the  90, 120 and 150 DAP, res pectively  (Table 18). TU-1-12 recorded  the lowes t (5.42 

t/ha) marketable  roots yield at 120 DAP (Table 18). Apomuden recorded the lowes t (1.12 t/ha) 

marketable root yield at 150 DAP. This low res ults could be attributed to the high root damage 

recorded. The highes t marketable root yield (5.37 t/ha) was recorded by obari at 150 DAP. This 

res ults  is s ugges t that Obari can be left s tored in -ground beyond 120 DAP and harves ted at 

piece meal. 
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Table 18: Mark etable and Non -mark etable storage root yield at different harvesting dates. 
 

CRWtha                                                   NCRWtha 
 
 

Variety                90 DAP       120 DAP           150 DAP          90 DAP      120 DAP 
150 

DAP 
 

Apomuden             5.51             10.93                     1.12                   2.7               3.55           11.73 
 

Kuffour                  5.61             13.36                     4.63                  1.94              1.18            9.17 
 

Nav-1                     7.97            16.03                    4.02                     4                5.78           12.55 
 

Obari                     5.17             13.53                    5.37                  2.13              4.17           11.15 
 

TU-1-12                 2.72              5.42                       3.6                   2.65              5.54            7.84 
 

TU-Orange            1.67              6.08                      4.14                  2.52              4.66             7.4 
 

TU-pur ple              5.05              8.87                      4.14                   2.5               2.75            6.99 
 

Voggu-O                3.68              7.25                      2.62                  2.25              2.99            6.89 
 

 
Mean                      4.7               10.2                      3.7                    2.6               3.8              9.2 

 

CV(%)                   31.9              31.9                     31.9                  30.6             30.6            30.6 
 

Lsd                         3.03              3.03                     3.03                   2.1               2.1              2.1 
 

CRW  tha=  Marketable/commercial   roots  weight  in  tonnes  per  hectare,  N0NCR=  Non - 

marketable/Non-commercial    roots   weight   in   tonnes   per   hectare,   DAP=   Days   after 

planting 

 
 

Conclus ions /Recommendations : 

There  was  a general pattern  of growth  and  yield of the s weetpotato  evaluated. Genotypes 

Kuffour,  Nav-1,  which  are  orange-fles hed  varieties ,  and  Obari,  a  white  type,  have  been 

identified  to have great potential for releas e in the s weetpotato  growing  areas  in the North. 

They are s hown to be early, high yielding and of relatively high DM%. Above all, well adapted 

to  the  northern  ecology.  On  the  other  hand,  TU-Purple  recorded  relatively  high  yields , 

res ilience, and high DM, with high anthocyanin, will als o be cons idered for releas e becaus e of 

its unique nutritional value. 
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Multi-locational evaluation of sweetpotato germplasm for yield stability. 
 

 
Principal  Inves tigator:  Kwabena Acheremu. 

Collaborating   Scientis ts : K. As are, E. Abidin, T. Carey, E. Chamba and I. Abukari 

Es timated  Duration:  2 years . 

Spons ors : SARI Jumps tarting OFSP Project 

Location:  Nyankpala, Damongo, Manga and Navrongo 
 

Background  Information   and Jus tification: 

Sweetpotato is one of s everal crops that farmers can produce to obtain cas h income in addition 

to s ubs is tence food s ecurity. Sweetpotato roots are a healthy food becaus e all varieties have 

high levels  of vitamins  C and E, s e veral B vitamins , iron, zinc, potas s ium, and fibre. There is 

lack of acces s to virus - and pes t-free “clean” planting  material, as well as improved varieties 

adapted to local environments  that meet cons umer preferences is hampering production. With 

high   s weetpotato   germplas m  divers ity  obs erved  among  farmers ,  majority  being  farmers ' 

varieties  (Kapinga  et  al. 1995),  exis ting  under different  names . The correct identification  of 

germplas m is des ired. Thes e information is very us eful for the optimal des ign of pla nt breeding 

programs . 

 

Objectives : 
 
 

1.    Characterize 6 s weetpotato clones for yield performance acros s the Guinea, Sudan and 

Sahel s avannah zones in Northern Ghana. 
 

2.     Identify and document their res pons es to pes t and dis eas es . 
 

3.  Regis ter the bes t performing  clones with the National Varietal Releas e Committee for 

official releas e. 

http://cropgenebank.sgrp.cgiar.org/images/file/learning_space/descriptors_sweet_potato.pdf
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Expecte d  Beneficiaries : 

The clones are being evaluated at the multi-locations  for obs ervation and releas e a s varieties 

for Northern Ghana. 
 

Materials  and Methods : 

Four (4) germplas m materials  namely,  Nav -1, TU-purple,  Kuffour,  TU-orange  and 2 checks , 

Apomuden  (improved  cultivar)  and  farmers ’  variety  were  evaluated  at  Damongo,  Manga, 

Nyankpala and Navrongo. They  were es tablis hed in a randomized complete block des ign and 

replicated  3 times in a plot s ize of 4m x 5m. Data collected include vine es tablis hment, dis eas e 

and  pes ts  incidences ,  vine  vigour,  vine  weight,  root  number  and  yield,  dry  matter  yield. 

Farmers ’ acceptability tes t for boiled roots were als o carried out (Data unavailable). 

 
 

Res ults /Major  Findings : 

There were s ignificant (p<0.05) differences among the genotypes and acros s locations , in terms 

of  yield  and  yield  parameters  meas ured.  Apomuden  recorded  th e highes t  (43) number  of 

marketable  s torage roots  (weighing  200g and above) in Nyankpala and 66 in Navrongo, but 

lowes t  (4) in Bawku. Nav -1 recorded  s ignificantly  higher number of marketable  roots  acros s 

the  4  locations .  This  performance  is  cons is tent  acro s s  the  4  locations  and  makes  Nav -1 

adaptable   to   thes e  locations .  Similarly,   Nav -1  recorded   17.54,  22.10  and   3.30  t/ha   of 

marketable s torage roots in Nyankpala, Navrongo and Bawku, res pectively, the highes t among 

the cultivars , except that of Damongo, where Apomuden recorded the highes t yield of 10.4t/ha. 

In  the  s ame  pattern  Nav -l recorded  the highes t non -marketable  root yield of 5.34, 5.45, 2.92 

and 4.58 t/ha in Nyankpala, Navrongo and Bawku, res pectively. 

 
Conclus ions /Recommendations : 

The yield potentials  of the genotypes were s hown in terms of root yields and other parameters 

acros s locations , but relatively low in Bawku. Nav -1, which is an orange-fles hed type was the 

bes t  in  terms  of root yields  in Nyankpala, Navrongo  and Bawku. Although, the yield value 

(8.11t/ha)  of Nav-1 in  Damongo  was not the highes t, it was not s ignificantly  different  from 

thos e of Apomuden (10.4 t/ha) and TU-Orange (9.28t/ha), which are als o orange-fles hed types . 

The bes t genotypes will be identified for official releas e. 

 
Multi-locational  trials  will be  carried  out  in  Nyankpala,  Manga,  Damongo  and Wa s tations 

us ing  Nav-1,  TU-purple,  Kuffour,  TU-orange,  Obari  and  2  checks ,  Apomuden  (improved 

cultivar) and farmers ’ variety. They will be es tablis hed in a randomized complete block des ig n 

and   replicated   3  times   in  a  plot  s ize  of  4m  x  5m.  Data  to  be  collected  include  vine 

es tablis hment, dis eas e and pes ts incidences , vine vigour, vine weight, root number and yield, 

dry matter yield, as well as top biomas . 
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Evaluation of cassava clones for yield Stability and adaptability  in the 
Guinea Savannah ecology of Ghana. 

 
 

Principal  Inves tigator:  Kwabena Acheremu 

Collaborating  Scientis ts : E. Y. Parkes , B. Pepra, A. Agyemang, J. Adjebeng -Danquah and E. 

B. Chamba 

Es timated  Duration:  2 years 

Spons ors : IITA (Nigeria) 

Location:  CSIR-SARI,  Nyankpala and CSIR-CRI,  Kumas i 
 

Background Information   and Jus tification: 

Cas s ava (Manihot  esculenta, Crantz) is incorporated  in to many hous ehold diets in Northern 

Ghana,  us ed  mainly  as  flour from dried chips . It is grown by res ource -poor farmers , mainly 

women,  often  on  marginal  lands  for food  s ecurity  and  income  generation.  It  als o  has  the 

potential to produce s tarch for indus trial purpos es as well as feed for lives tock production at a 

relatively  cheaper  cos t  than  maize  (Nweke  et  al., 1994).  It  has  become  an  important  crop 

becaus e it  is  relatively  inexpens ive  to  cultivate and s urvives  the 5-6 months  of s ometimes - 

abs olute dry weather before harves t during the next wet s eas on. The Northern parts of Ghana is 

noted  for its  s hort  period  of rainfall  and  inters pers ed  with  periods  of intermittent  drought 

leading  to  low productivity  of mos t crops . Yield los s es due to water deficits  however vary 

depending on timing, intens ity and duration of the deficit, coupled with other location -s pecific 

environmental s tres s factors s uch as high irradiance and temperature (Serraj et al., 2005). 
 

Cas s ava  materials   from  IITA  were  received  for  evaluation   in  the  Savanna  ecology  for 

adaptability  s tudy. This  requires  extens ive s tudy of the attributes in this unique environme nt 

over  years  before  realis tic  recommendations   for  favourable  performance  under  this  agro - 

climatic  zone can be made. 
 

Objectives : 
 

1.    To s tudy the effect of environment on performance of s ome introduced cas s ava lines . 
 

2.    To identify phys iological traits that are related to yield in Northern Ghana. 
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Expecte d  Beneficiaries : 

High yielding cas s ava varieties that are high in s tarch content would be developed under the 

Northern ecology for the s tarch indus try. 
 

Materials  and Methods : 

Eighteen  (16) cas s ava genotypes rec eived from IITA, together with two local check materials , 

“Biabas s e” and “Es kamaye” were evaluated in the 2013 s eas on. The genotypes that were in 60 

cuttings  each,  except  the  genotype  “IITA  TMS  IBA  010034”  that  had  40 cuttings , were 

received on the 1st June 2013. 
 

The cas s ava s takes  meas uring 25-30cm were planted on the 3rd  June 2013, us ing a s tandard 

s pacing of 0.8m x 1m, giving  4 row plot of 1m apart and 5 plants within row of 0.8m planting 

dis tance, giving a total population dens ity of 12,500 plants /ha. The experiment was planted as 

an Advanced Yield Trial (AYT) in a randomis ed complete block in three replications . 
 

The work was carried out on the Savannah  Agricultural Res earch Ins titute res earch fields at 

Nyankpala. The land was ploughed  and harrowed  aft er which ridges  were cons tructed. Data 

were recorded  on the two central rows for growth parameters . Data taken includes number of 

leaves  as an indicator of leaf retention, plant height, number of roots per plant, root diameter 

and length, root tuber yield and harves t index which was calculated as the ratio of tuber yield to 

total biomas s . Analys is of variance was performed  us ing Breeding View 
 

Res ults /Major  Findings : 
 

Scientific findings 

The correlation  table s hows  pos itive relations hip between root tuber yield and root per plant 

(0.634) and number of roots  harves ted (0.681). This  indicate that thes e traits can be targeted 

when   s electing  genotypes   for  improved  yield.  However,  the  root  yield  was  negatively 

correlated  with  the  top  weight  (-0.501)  and  harves t  index (-0.539).  Similarly,  the  number  of 

roots  s howed negative correlation  with the top weight of plant ( -0.227). This  implies that, in 

the growing conditions , there is competition between allocations of as s imilates to the roots and 

the top part of plant. 
 

Field performance   of the 18 cas s ava genotypes . 

The  ANOVA  s howed s ignificant  differences  (p<0.001) among the 18 genotypes  for the root 

yield and number of roots per plants . The genotype IBA 020452 recorded the highes t root yield 

(26.17t/ha),  which  is  s tatis tically  s imilar  to the yield for genotypes  IBA 070134, IBA 010034 

and  Esk amaye,  which  recorded  root yields  of 25.17, 24.83 and 24.83 t/ha res pectively  . The 

root yield of Esk amaye, one of the locally releas ed cas s ava materials  was only 1.33 t/ha lower 

than that of the highes t genotype. The local farmer preferred variety Biabasse recorded root 

yield of 21.0 t/ha, which was als o not s tatis tically different  from that of the highes t yielding 

genotypes . The lowes t yield (13.5 y/ha) value was recorded by the geno type IBA 061635. 
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The genotype IBA 010034 recorded 11 roots /plant, which was the highes t number among the 

genotypes . This  number  was not s tatis tically different  from thos e recorded  by “Es kamaye”, 

IBA  020431,  IBA  070134,  IBA 30572, IBA 9102324 and IBA 980505, which recorded  a value 

of 10 roots /plant each. The lowes t of 5 roots /plant was recorded by IBA 061635. The highes t 

HI of 84% were recorded by IBA 950289  and IBA 011371  among the genotypes . 
 

Conclus ions /Recommendations : 

Eight (8) of the introduced  cas s a va materials  were outs tanding compared  to the local farmer 

preferred  variety  Biabasse. However, Esk amaye, one of the locally releas ed cas s ava materials 

among the genotypes in the s tudy compared favourably with the IBA 020452 and IBA 070134, 

the highes t gen otypes in terms of recorded root yield of 26.17 and 25.17 t/ha, res pectively, over 

24.83  t/ha,  the  difference  which  was  not  s tatis tically  s ignificant.  Their  relatively   better 

performance  in  number  of roots  per plant  and  other growth parameters  makes  them l ocally 

adapted genotypes for improved performance under the Northern conditions . 
 

Future  activities / the way  forward 

The s tudy has been repeated  this  2014 s eas on to further evaluate their performance that will 

enable us make an informed decis ion with reg ards to the bes t adapted genotypes in Northern 

Ghana 

 
 

 
Yam Improvement for Income and Food Security in West Africa 
(YIIFSWA)  (Agronomic  model trial) 

 

 
Principal  Inves tigator:  Emmmanuel  Chamba (PhD) 

Collaborating   Scientis t: Emmanuel  Ampons ah Adjei 

Es timated  duration:  5 years 

Spons ors : IITA/Bill  and Melinda Gates Foundation 

Location:  Multi-locational 

 
Background information  and Jus tification: 

Yam (Dioscorea rotundata ) is a major s taple in Wes t Africa and forms part of hous ehold diets 

of the  people  of northern  Ghana.  Globally,  over one  hundred  million  (100, 000 000) people 

depend on yam as a s taple food worldwide. It is a dependable food s ecurity crop and has a 

s ocio-cultural  importance  to  the  people  of Africa.  It contribute s ignificantly  to the national 

Gros s Domes tic Product (GDP), generate income and employment  to s mall s cale farmers and 

value chain s ervice providers in terms of proces s ing as well as local and international s ervice 

providers   in  yam.  Des pite  the  important  role  yam plays  in  the  s ocio -economic  lives  of 

humankind, the yam production is cons trained by a number of factors and notable among them 

are unavailability  of quality planting  s eed yam, low yield, low s oil fertility due to continuous 

cultivation, high cos t of labour, s us ceptibility  to ins ect p es t and dis eas es , inadequate market 
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and  high  pos tharves t  los s es .  The  yam  improvement   programme  is  aimed  at  developing 

improved yam varieties and agronomic packages s uitable for production and proces s ing of yam 

 
Objectives : To evaluate and s cale out yam pro duction technologies with improved and local 

varieties . 

 
Expecte d  beneficiaries : All actors in the yam value chain 

 
Materials  and Methods : 

 

Trial location and models 

The  trial  was  conducted  in  9  communities  in  three  dis tricts  namely  Tolon  (in  Kpals ogu, 

Tuunayilli  Kukuo  communities ),  Mion  (Salankpang,  Sanzee  Sang  communities )  and  Eas t 

Gonja  dis tricts   (Adamupe,  Bagabaga  and  Salaga  communities ).  The  trial  in  a  community 

cons is ted of 5 models with different  fertilizer  treatments . 
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Table 19: Models with fertilizer treatments 
 

Model  1 Model  2 Model  3 Model  4 Model  5 

Treated s eed with 

fungicide and 

ins ecticide 

Treated s eed with 

fungicide and 

ins ecticide 

Treated s eed with 

ins ecticide and 

fungicide 

Treated s eed 

with 

ins ecticide 

and 

fungicide 

Farmers ’ 

Practice 

Fertilizer:  45-45-60 

N:P205:K20  kg/ha (6 

bags /ha of50kg 

NPK plus 29kg of 

potas h) 

Fertilizer:  45-45-60 

N:P205:K20kg/ha 

plus Agrolys er 

Micronutrient 

fertilizer 

Fertilizer:  30-30- 

30 Kg NPK/ha; 

plus 15Kg/ha of 

Mg and 20Kg/ha 

S as MgSO4 (4 

bags /ha of 50kg f 

NPK plus 3 bags 

of Eps on s alt) 

Fertilizer: 

15-9-20 

N:P205:K20 

kg/ha + 5 

kg/ha MgO + 

8 kg/ha S + 

TE (5 

bags /ha of 

50kg Yara 

Winner NPK 

formulation) 
Weed control: 

Terbulor 500 EC 1 

L/ha,  + Glyphos ate 

2.5 l/ha 

Weed control: 

Terbulor 500 EC 1 

L/ha, + Glyphos ate 

2.5 l/ha 

Weed control: 

Terbulor 500 EC 1 

L/ha,+ 

Glyphos ate 2.5 

l/ha 

Weed 

control: 

Terbulor 500 

EC 1 L/ha, + 

Glyphos ate 

2.5 l/ha 
 

Varieties and Planting 

Fifty mounds  with a s p acing of 1.2 m x 1.2 m were prepared per model. With the exception of 

the control model, yam s etts  were treated with 100 mls of cymetox s uper, 24 g Tops in M and 

100 g of wood as h in 60 liters of water to protect the yam s etts agains t rot and termites attac k. 

Yam s etts  of average  s ize  of 350g were planted on a mound and the mound mulched. Yam 

variety  Chenchinto  was planted in Mion and Tolon dis tricts and Pona in Eas t Gonja dis trict. 

Planting  was done on 10/06/2014, 19/06/2014 and 25/06/2014 res pectively, at Tolon, Mion and 

E. Gonja dis tricts . 

 
Weed control 

Weeds  were  controlled  with  Terbulor  500 EC (pre-emergence  herbicide)  at  a rate of 1 l/ha, 

and gylyphos ate (pos t -emergence herbicide) was applied at a rate of 2.5 l/ha after planting and 

6 weeks after planting (WAP) res pectively. 
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Fertilizer application 

All fertilizers  with the exception  of agrolizer and Eps on s alt were s plit applied at eight and 10 

WAP.  The fertilis er was applied in five holes of about 3-5 cm deep around the top portion of 

the mound about 25-30 cm from the tip of the mound and covered with s oil. 

 
Agronomic data 

Agronomic data collected were s prout count, dis eas e and pes t s cores , number of s eed and ware 

yam,  weight   of  s eed   and   ware   yam.  Farmers   were  s elected  from  the  community   and 

categorized  on gender and age as elderly men, young men, elderly women and young women 

evaluated plant and tuber characteris tics at the vegetative s tage and at harves t. Tubers from the 

models were ranked by the farmer groups . 

 
Res ults /Major  findings : 

 

Percentage lost after 8 WAP 

Percent los s of s eed yam at eight WAP ranged from 0 – 25% in Tolon and Eas t Gonja dis tricts 

and  0-50%  in  Mion  dis trict. The  farmer  practices  recorded  the  high  percentage  acros s the 

dis tricts . Generally, percent los s of s eed yam was high pa rticularly in the Mion dis trict due to 

late planting. 

 
Weights of seed and ware yam 

Seed yam yield was highes t with Model 1 among dis tricts with the exception of Mion Dis trict 

which indicated a yield of 1,912 kg/ha. Eas t Gonja recorded the highes t weight  of s eed yam as 

4,138 kg/ha and all the models  recording s eed yam yields s ignificantly higher than the farmer 

practice.  At  Tolon and Mion dis tricts  s eed yam yields  were the s ame as that of the Farmer 

practice. 

 
Fres h  yam weight  in  each  Dis trict  ranged  from 1,946 kg/ha  (Mion)  to  6,922 kg/ha (Tolon). 

Generally, fres h tuber yields  were higher with the application  of the models  than the Farmer 

practice although s tatis tically they were the s ame except in Eas t Gonja where the application of 

models  gave  yields  s ig nificantly  higher  than  the  Farmer  practice.  Fres h  tuber yields  were 

highes t in the Tolon dis trict with a mean of 5,977 kg/ha. Soils in the Tolon dis trict have been 

clas s ified as low in fertility and the res pons e of yam to fertilizer application in particular would 

have accounted for the high res pons e yam to the models . 

 
Rank ing of fresh tubers 

In 2014 Farmers evaluation, the overall preference of farmers in the three dis tricts was Model 4 

(firs t pos ition and Models 1 and 3 (both in s econd pos ition). The res ults s howed that farmers 

preferred   the   models   cons is ting   of  s eed   treatment,   fertilizer   application   and   herbicide 

application  over their own practice. Some of the reas ons cons idered for s election of a model 

included  s ize  of  tuber,  number  of  s eed  yam,  market ability  of  tubers ,  and  potential  for 

multiplication for s eed yam, dis eas e-free, s mooth s kin, appealing in appearance, and nice s hape 

for tubers , larger s ize tubers , and potential for high yield. 
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Table 20: Seed yam weight (k g/ha) in the district 
 

 
Dis trict 

Model Tolon                                      Mion                              Eas t Gonja 

weight of s eed yam 

(kg/ha) 

weight of s eed yam 

(kg/ha) 

weight of s eed yam 

(kg/ha) 

1                                             3687                                        1912                                    3470 

2                                             2540                                        2563                                    3422 

3                                             2202                                        2117                                    4135 

4                                             1428                                        2053                                    3326 

5                                             2499                                        2092                                    2691 

MM                                       2471                                        2147                                    3409 

CV%                                       17.2                                         10.4                                      17 

LSD (0.05)                            2558                                        1214                                    1349 
 

 
 
 

Table 21: Tuber weight (kg/ha) of ware yam in the district  
Dis trict 

Model 
              Tolon                              Mion                         Eas t Gonja   

Weight of ware Weight of ware Weight of ware 

         yam (kg/ha)                   yam (kg/ha)                   yam (kg/ha)   
 

1 6922 1946  3344 

2 5931 1588  3896 
3 6730 2122  3879 

4 6785 2680  5314 

5 3516 2847  3688 

MM 5977 2237  4024 

cv% 13.6 21.7  13.3 

LSD (0.05) 1881 1656  2426 

 

Conclus ions and Recommendati ons : 

All project beneficiaries  were excited about the demons tration and res ults  obtained  from the 

models  in the various  communities . Mos t of them remarked  that the activities for the project 

gave  them  the  opportunity  to  learn  s imple  models  with  new  fertilizer  treatments  for yam 

cultivation.  Ranking  by  farmers  clearly  s howed  the  diffe rences  in the effect of the fertilizer 

treatments  with  the  control or farmers ’ practices  in yam cultivation. Model four was overall 

preferred by farmers  and that can be s een form the yield of the s eed and fres h tubers . 
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Yam Improvement for Income and Food Security in West Africa 
(YIIFSWA) 
(Economic Analysis of the Effect of Fertilizer Application  on the 

Performance  of Yam) 
 

Principal  Inves tigator:  Emmanuel.  B. Chamba (PhD) 

Collaborating   Scientis t: Emmanuel  Ampons ah Adjei 

Es timated  duration:  5 years 

Spons ors :  IITA/ Bill and Melinda Gates Foundation (BMGF) 

Location:  Multi-locational 

 
Background information  and Jus tification: 

 
Objectives : To evaluate and s cale out yam production  technologies with improved and local 

varieties . 

 
Expecte d  beneficiaries : All actors in the yam value chain 

 
Materials  and Methods : 

The farmer preferred  model from two years  (2012-2013) of evaluation of the agronomic model 

was s caled up in Tolon, Mion and Eas t Gonja Dis tricts to 1000 yam mounds per dis trict. The 

model/Improved  Technolog y (IT) compos ed of s eed yam treatment  with fungicide Tops in M 

and wood as h, 30-30-30 kg/ha, 15 kg/ha of Mg and 20 kg/ha S as MgSO, and  weed control 

us ing  Terbulor  500 EC at  1l/ha  (pre-emergence  herbicide)  and    Glyphos ate  at  1.0  -1.5 l/ha 

(pos t-emergence  herbicide).  The  model was compared  with the Farmer Practice (FP) without 

s eed treatment, fertilizer and herbicide application. The IT was impos ed on 800 mounds  and 

the FP on 200 mounds at a s pacing of 1.2 m x 1.2 m. Data was collected for tuber yield and its 

components and for cos t benefit analys is es timated on the IT and FP. 
 
 

Res ults /Major  findings : 

Harvest components 

The numbers and weights of s eed yam and ware yam of IT and FP in the three dis tricts s howed 

s ignificant  differences .  The  number  and  weight  of  both  s eed  yam and  ware  yam were 

s ignificantly higher with the IT than the FP (Table 1). 
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Cost benefit analysis 

Tables 1 and 2 s hows the cos t benefit analys is of the s cale up trial in the three dis trict. The total 

cos t incurred for the IT was identified to be 1,089 GH₵/ha whils t the FP cos t 450 GH₵/ha. The 

net benefit was identified  to be 4,003 GH₵/ha for the IT acros s the dis tricts with a Marginal 

Rate  of  Returns  (MRR)  of  196%  indicating  a high  profit  making  in  the  us e of the  IT as 

compared to the PF with a net benefit of 2,752 GH₵/ha. This als o means that, for every cedi a 

farmer inves ts in moving from their practice to improved technology, they gets back their cedi 

plus an additional GH₵1.96. 

 
  Table 22:  Agr onom ic  model and Farmers’ practice  scaled up in three districts                       

 

Model Stand /144 m2 Wt. of s eed Yam 

(kg/ha) 
Wt. of Ware Yam 

(kg/ha) 
Total Yield 

(kg/ha) 
Improved Tech 94 4511 2292 6803 
Farmers ’ Tech. 69 3063 279 3341 
Mean 81 3787 1285 5072 
S.E.D 15.4 184 462 1604 

 

 
 

Table 23: Cost benefit analysis for Improved Technology and Farmer practice 

Variables                                                     Improved Technology          Farmers ’ Technology 

Seed yam       Ware Yam      Seed yam       Ware Yam 
 

Mean Yield  (kg/ha) 4511 2292 3063  279 
Adjus ted yield (10%) 4060 2063 2757  252 
No. of s eed yam 8120 1844 6116  762 
Gros s benefit ₵/ha 3248 1844 2440  762 
Total gros s benefit ₵/ha  5092  3202  
Cos t   of   15:15:15   and   application 

₵/ha 
 440  -  

Cos t of MgSO4 and application ₵/ha  178  -  
Cos t of s eed treatment ₵/ha  83  -  
Cos t   of  herbicide   and   application  88  -  
₵/ha 

Manual weed control ₵/ha 
  

300 
  

450 
 

Total cos t that vary ₵/ha  1089  450  
Net benefit ₵/ha  4003  2752  
Marginal Rate of Return (%)  196    
NB: 1 ware yam = 1 GhC and 100 s eed yam = 40 GhC 

 
Technology developed 

Farmers  in the various dis tricts of trial implementation  appreciated the technology developed 

from the yield and obs erved from the s eed and fres h yam. 
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Technology transfer 

In all about 600 farmers  were reached in the 3 dis tricts with the technological package. 

 
Conclus ions and Recommendati ons : 

It  is  realized  from  the  trial  that,  every  farmers  s tand  the  chance  of  benefiting  from  the 

technology  if executed  well in  the  farmers ’ field. It  is recommended  that the technology  is 

implemented  in more communities  in each dis trict to tra ns fer the technology to more farmers 

and als o take place on the farmers ’ field. 

 
 
 

 
Increasing Productivity  and Utilization  of Food Yams in Africa (IPUFYA) 

 
Principal  Inves tigator:  E. B. Chamba (PhD) 

Collaborating   Scientis t: Alhas s an Sayibu and Emmanuel  Ampons ah Adjei 

Es timated  duration:  5 years 

Spons ors : Minis tries of Food and Fis heries (MAFF) and International Ins titute for Tropical 

Agriculture (IITA) 

Location:  Multi-locational 

 
Background information  and Jus tification: 

Yams  (Dioscorea  s pp) are  native  to  the  old  world  tropics  with wild s pecies  found in both 

Africa and As ia (FAO, 1985). Wes t Africa produces over 90% of the total world production of 

20-25 million  tons  annually  (Obeng -Ofori, 1998). Ghana produced  over s ix million metric tons 

of yams  in 2011 which accounted  for over 1.6 million  US Dollars , making it the number one 

foreign exchange earner in terms of agricultural commodities  (FAO, 2013). 

 
Staking of yam vines is known to promote tuber yield. Mos t of the work on s taking has been 

reported  on tuber yield obtained at the end of the growing s eas on. So far, there has not been 

much  work done  on  the  effect  s taking  has  on  yield  of s eed  yams . In  s hifting  agricultural 

s ys tems ,  yams  are  almos t  invariably  planted  firs t  in  the  cropping  cycle,  immediately  afte r 

clearing the fallow. In areas where fallow length has been reduced due to land pres s ure, yams 

are  les s  frequently  grown  as the s oil is regarded  as ins ufficiently  fertile for them. Yet, very 

little res earch has been done to quantify the amount of organic and inorganic fertilizer needed 

for s us tainable yam production on a phys ically degraded s oil in the northern part of Ghana. 

This reports on work done to as s es s the effects of s taking, fertilizer  and s pacing on yam yields 

in the Northern Part of Ghana. 

 
Objectives : To increas e productivity  of yam through generation  of s cientific knowledge and 

technologies  to  meet  needs  aris ing  from decreas ing  s oil fertility  caus ed  by  continued  s oil 

cultivation without nutrient replenis hment in high poverty areas . 
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Expecte d  beneficiaries : All actors in the yam value chain 

 
Materials  and Methods : 

The  experimental  des ign  was  a factorial  experiment  in  Randomized  Complete  Block Des ign 

and  replicated  three times .   A combination  of five levels  of fertilizer (4 bags  winner, 4 bags 

winner + fertils ols , 8 bags  Winner, 8 bags  Winner + fertis ols and no fertilizer), two levels of 

s pacing (1.2 m x 1.2 m and 1 m x  1 m) and two levels of s taking (s taking and no s taking) were 

the treatments . Plot s izes were 6.0 m x 4.8m and the yam variety Po na with s eed weight of 300 

–  350  g/s ett  was  treated  and  planted.  Winner  fertilizer  (15N:9P20K:95S:  1.8MgO+  TE) was 

s plit  applied  at  8 and  12 weeks  after planting.  Fertis ol (organic  fertilizer)  was  applied  at  8 

weeks after planting. Soils s amples were taken before planting and at harves t. 

Preference analys is where farmers preferences for des criptors of the yam plant and tuber or not 

and the reas ons for the preference was carried out at the vegetative phas e and at harves t. The 

des criptors included s prouting percent, plant vigour, number of s tems per s tand, magnitude of 

canopy  cover,  leaf texture,  leaf s ize, leaf colure, leaf s hape, pres ence or abs ence of thorns , 

flowering  ability, ins ect damage and dis eas e infection. Farmers  als o conclude by s coring the 

genotype as good, very good, fairly  good and not good. Ins ect pes t and dis eas e s core was taken 

at the vegetative phas e to as s es s the incidence and s everity. Agro morphological data s uch as 

plant  height,  number  of  s tem,  internode  length,  and  s tem diameter  was  ta ken  us ing  tape 

meas ure and a meas uring s tick. SPAD reading was taken to as s es s the chlorophyll content of 

leaves for each treatment. 

 
Res ults /Major  findings : 

The effect of fertilizer treatments  on the weight of s eed and ware yam were not s ignificantly 

different. The total weight of yam for fertilizer combination (8 Winner + OM) however s howed 

the highes t weight of 15,889 kg/ha compared to the other fertilizer combinations . The leas t was 

obs erved for the control in terms of weight of ware yam with a total weight of 12,476  kg/ha. 

There were s ignificant  differences  in the interaction  between  s taking and s pacing levels . No 

s taking at a s pacing of 1 m x 1 m recorded the height total weight of yam at 15,561 kg/ha and 

the leas t weight was noted for s taking at a s p acing of 1.2 m x 1.2 m with a weight of 13,586 

kg/ha. 
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Table 24: Fertilizer combination and weight (kg/ha) of seed and ware yam 

Fertilizer                               Weight of s eed 

yam 

(kg/ha) 

Weight of 

ware yam 

(kg/ha) 

Total weight of 

yam 

(kg/ha) 

No Fertilizer                         4321                        8155                      12476 

4 Winner                             4398                        8792                      13190 

4 Winner + OM                  3741                        9107                      12848 

8 Winner                             3944                        9788                      13732 

8 Winner + OM                  4894                        10995                    15889 

LSD 

cv% 

MM 

NS 

43.8 

4300 

NS 

52.3 

9367 

NS 

34.1 

13667 
 

 
Table 25: Staking, spacing and weight (kg/ha) of seed and ware yam 

 

Stake Spacing Weight of s eed 

yam 

(kg/ha) 

Weight of 

ware yam 

(kg/ha) 

Total weight of 

yam 

(kg/ha) 
Staking 1x1 5290 8470 13760 

No Staking 1x1 4394 11167 15561 

Staking 1.2x1.2 4231 9355 13586 

No Staking 1.2x1.2 3344 8476 11820 

LSD  1406 NS NS 

cv%  43.8 52.3 34.1 

MM  4300 9367 13667 

 
Conclus ions and Recommendati ons : 

The combination of organic and inorganic fertilizers  did not s how any s ignificant differences 

with the control. In view of that, the experiment  is goin g to be repeated. 
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SORGHUM  IMPROVEMENT 
 
Evaluation of sorghum hybrids from ICRISAT, Mali in Guinea savanna 

zone of Ghana 
 

Principal  Inves tigator:  K. Opare-Obuobi 

Collaborating   Scientis ts : Dr. S. S. J. Saaka, Dr. R. A. L. Kanton 

Es timated  Duration:  2 years 

Spons ors : IITA, AfricaRis ing Project 

Location:  Damongo, Nyankpala, Manga and Wa 

 
Background Information/Jus tification/Intr oduction: 

Sorghum yields  range between  500 and 800 kg/ha in the Northern Region and s lightly higher 

(between 700 and 900 kg/ha) in the Upper Regions . Several factors contribute to this including 

the  us e  of  indigenous  landrace  varieties  with  inherent  low yield  potential,  lack of a wide 

divers ity of new improved  varieties  and hybrids , little or no us e of fertilizer and low planting 

dens ities   characteris tic   of  traditional   mixed   cropping   s ys tems   (Schipprack  and  Mercer - 

Quars hie, 1984; Atokple et. al. 1998). This  implies  that with the increas ing cereal demand for 

human cons umption, s orghum production mus t be increas ed by enhancing yield  potential per 

unit area as land holdings  continue to diminis h due to the increas ing human population and 

urbanization of the agricultural land. The us e of s orghum hybrids is one of s uch technologies 

which  will provide opportunities  for both increas ed prod uctivity  through the exploitation  of 

heteros is and acces s to markets that demand a more s tandardized product quality through s ales 

of s urplus  production. To this  end, CSIR-SARI under the AFRICA  RISING project as s hort 

term s trategy has evaluated  hybrids  from ICRISAT for their performance  and adaptability  in 

the Guinea s avanna agro -ecological zone. The pres ent s tudy was therefore des igned to evaluate 

s orghum hybrids  with  the  aim of identifying  and  s electing  well adapted  and high yielding 

hybrids for increas ed s orghum production and productivity. 

 
Brief Objectives : Identify  and s elect high yielding  hybrids  line(s ) that are to the Guinea and 

Sudan s avanna agro -ecological zone of Ghana. 

 
Expecte d  Beneficiaries : Farmers 

 
Materials  and Methods : 

Ten  (10) genetic materials  including  eight (8) hybrids  from ICRISAT, Mali and two (2) local 

checks  Kapaala  (early  maturing,  OPV) and  Mankariga  (late  maturing,  OPV) were  evaluated 

(Table  1).  The  trial was  conducted  in  two  locations  in  the  region,  namely  Nyankpala  and 

Damongo  in the Northern  Guinea Savanna Zone, 09° 25’ N and 00° 58’ W, and 09° 01’ N and 

01° 36 W res pectively. The trials were planted on the 29th  June 2014 in Nyankpala and 3rd July 

2014  in  Damongo  in  a Randomized  Complete  Block Des ign  (RCBD)  with  four replications . 

Six-row plots of length 5 m with the inner four rows s erving as the net plot for data collection. 

An  inter-row  s pacing  of 0.75 m and  intra-row  s pacing of 0.30 m. Three to four s eeds  were 

planted per hole and later thinned to one s eedling per s tand wit hout trans planting two weeks 
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No Genotype Origin  

1 Caufa ICRISAT, Mali 
2 Soumalemba ICRISAT, Mali 

3 Sewa ICRISAT, Mali 

4 Mona ICRISAT, Mali 

5 Fadda ICRISAT, Mali 

6 +Grinkan  Yerewolo ICRISAT, Mali 

7 Yamas s a ICRISAT, Mali 

8 Pablo ICRISAT,  Mali 

9 Mankariga (*LL) CSIR-SARI,  Ghana 

10 Kapaala (*EL) CSIR-SARI,  Ghana 

 

after planting. Data collected included grain weight, days to fifty percent heading, plant height, 

number  of  empty  panicles  due  to  bird  damage ,  number  of  empty  panicles  due  to  midge 

infes tation, number of panicles affected by g rain mold and participatory varietal s election with 

farmers . Data  collected  was  s ubject  to  s tatis tical analys is  of variance us ing the GENSTAT 

Package. Where s ignificant differences exis ted between means , leas t s ignificant difference was 

us ed too s eparate means . 

 
Table 26: Sorghum Hybrids Evaluated 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
* LL – Late local, EL – Early local,  + Not included in the evaluation due to late arrival of s eeds 

 
Major  Findings 

Grain yield among the genotypes eva luated varied greatly acros s the two locations . The Caufa 

with  yield  of  2466  kg/ha  recorded  the  mos t  yield  acros s  locations  though  not  s tatis tical 

different  from  yields  obtained  from  Pablo  (2362  kg/ha)  and  Mona  (2267 kg/ha)  Table  20. 

Kapaala   (E.L)   unlike   M ankariga   (L.L)  with   yield   of  1963kg/ha   though   early   maturing 

performed better than s ome hybrid lines (Table 20). Mankariga recorded very low yield due to 

the heavy infes tation of midge ins ect in both location (Figure 4). Kapaala (early local) with 61 

days  to heading recorded  the leas t days to heading while Mankariga (late local) recorded the 

highes t number of days to head (116 days ). 
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Table 27: Grain yield, biomass yield and days to 50% heading of the hybrid lines evaluated 
 

 
Genotype Grain yield (kg/ha) Days to 50% Heading 

 

Damongo     Nyankpala         Mean 
 

Damongo      Nyankpala         Mean 

Caufa Fadda 

Kapaala (EL) 

Mankariga (LL) 
 

Mona 

Pablo 

Sewa 

Soumalemba 
 

Yamas s a 

1792.7            3138.4           2466 a 68.5               72.25            70.38 b 
 

74.25               75.5             74.88 c 
 

61.25               60.5             60.88 a 
 

114.25             117.5            115.88 
 

70.75              69.75            70.25 b 
 

70                   72                 71 b 
 

73.25               78.5             75.88 c 
 

86.75             104.25              95.5 
 

75                 79.75              77.38 

1137.8            2641.3            1890 c 

1308.3            2618.2          1963 bc 

405                47.8               226 f 

1369.2            3165.8          2267 ab 

1825             2898.9            2362 a 

520.2             1441.3            981 de 

758.2              1866            1312 d 

373.5             1383.6             879 e 

Mean 1054.4            2133.5 77.11              81.11 
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Figure 3: Number of emp ty p anicles due to bird damage 



56 
 

CA
UF

A  

FA
DD

A 

KA
PA

AL
A 

(E
L)

 

M
AN

KA
RI

GA
… 

M
ON

A 

PA
BL

O 

SE
W

A 

SO
UM

AL
EM

BA
 

YA
M

AS
SA

 

CA
UF

A  

FA
DD

A 

KA
PA

AL
A 

(E
L )

 

M
AN

KA
RI

GA
 (L

L)
 

M
ON

A 

PA
BL

O  

SE
W

A 

SO
UM

AL
EM

BA
 

YA
M

AS
SA

 

No. of Empty pa ni c l es due 
to Mi dge i nfes ta ti on 

 

50 

40 

30 

20 

10 

0 
 
 
 
 
 
 
 

Damongo        Nyank pala 
 
 

Figure 4: Number of empty panicles due to midge infes tation 
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Figure 5: Number of p anicles affected by grain mold disease 
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Figure 6: Hy brid selection by some sorghum farmers 

 
 

Kapaala s uffered the mos t from bird damage largely due to its earlines s , plant height and glume 

covering of the grain. Mos t of the hybrids evaluated were tall and lodges whenever birds s tood 

on it. This prevented birds from feeding comfortably (Figure 3).  Mankariga recorded the mos t 

heads infes ted by midges . This was due to its latenes s to maturity as a res ult of the buildup of 

the ins ect on the early maturing  lines . Kapaala with it earlines s to mature s uffered the mos t 

from grain mold dis eas e (Figure  5). The early planting  made it to mature at a time wh en the 

rains  were  s till high. Mos t  of the  hybrid  lines  did  not  s how s igns  of moldines s  with  the 

exception  of  Sewa  which  recorded  11  panicles   with  grain  molds .  Farmers  s till  preferred 

Kapaala  (E.L)  to  the  hybrids   evaluated  due  to  its  earlines s  and  grain  colour  des pite  it 

s us ceptibility  to  grain  mold  dis eas e and  bird  attack.  Caufa  was  the  mos t  preferred  hybrid 

followed  by  Pablo  and  Sewa due to it thick s talk, res is tance to bird attack and earlines s to 

mature compared to Soumalemba,  Yamas s a and Mankariga. 

 
Conclus ion 

Caufa, Pablo and Mona were the mos t promis ing lines with yields exces s ing 2 t/ha. Kapaala a 

commercial  variety  is s till popular with farmers  des pite its production  challenges . Improving 

the variety to be grain mold and bird res is tant will greatly improve yields of farmers . 
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Evaluation of Kapaala and its open-head derivatives 
 

Principal  Inves tigator:  Kenneth Opare-Obuobi 

Collaborating   Scientis ts : Peter As ungre 

Es timated  Duration:  5 years 

Spons ors : WAAPP 2A 

Location:  Damongo, Nyankpala, Manga and Tumu 

 
Background Information/Jus tification/Intr oduction: 

Kapaala,  releas ed  in  1996  has  s ince  been  the  mos t  popular  commercial  variety  cultivated 

within the Guinea and Sudan s avanna agro -ecological zone of northern Ghana. Though high 

yielding the variety is very s us ceptibility to the grain mold dis eas e due to its compact head or 

panicle. The panicle architecture  tends  to promote the proliferation  of the dis eas e hence the 

need  to  modify  the  panicle  through  breeding.  In  the  light  of this  challenged, Kapaala was 

cros s ed   to   Kadaga   (improved   landrace)   producing   the   derivatives   with   open   panicle 

architecture  with various  height and glume colours . Unlike the clos ed panicle of Kapaala, its 

open derivatives  are expected  to curb the s ituation by providing les s conducive  environment 

for ins ects (head bugs ) thus reducing in the incidence of grain mold dis eas e. 

 
Brief Objectives : 

Identify and s elect grain mold res is tant line(s ) that are high yielding and adapted to the Guinea 

and Sudan agro-ecological zone. 

 
Expecte d  Beneficiaries : Farmers 

 
Materials  and Methods : 

10 genetic  materials  as s hown in table 1 were evaluated  in 4 locations  with the Guinea and 

Sudan s avanna zones  of Ghana.   All trials  were planted between 2nd  June and 10th  July 2014 

and laid out in RCBD with 4 rep lications . There were 6-row plots of length 5 m with the inner 

4 rows  us ed as the net plot for data collection. Spacing of 0.75 m and 0.30 m inter - and intra- 

row res pectively was us ed. 4-5 s eeds were planted per hole but thinned out to two s eedlings per 

stand two weeks after planting. Data collected included grain yield, days to 50% heading, head 

bug population, head bug damage, panicle grain mold rating and thres hed grain mold rating. 

Grain  damage  by  head  bug  was  s cored  on  a 1 to  9 rating  s cale where 1 = a ll grains  fully 

developed  with  a few feeding  punctures  and  9 = mos t  of the grains  highly s hrivelled  and 

almos t invis ible outs ide the glumes . Grain mold s cores were taken twice, firs t at phys iological 

maturity  where panicle grain mold rating (PGMR) was prog res s ively s cored on a 1 to 5 s cale 

where, 1 = no mold, 2 = 1-10 %, 3 = 11-25 %, 4 = 26-50 % and 5 > 50 % grains molded on a 

panicle on the tagged panicles  in the field. The s econd, thres hed grain mold rating (TGMR), 

was on the bulked thres hed grain according to the method us ed by Thakur et al., 2006b. Data 

collected  were  s ubjected  to  s tatis tical  analys is  us ing  the  GENSTAT  Package.  Statis tical 

comparis on was done at 5% s ignificance level. Leas t s ignificance difference (L.S.D) was us ed 

to   s eparate   line   means   where   s ignificant   differences   exis ted   among   means .  Graphical 

pres entation of s ome meas ured parameters was done. 
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Table 28: Kapaala and its derivatives evaluated in 2014 

 
 

No LINE Origin 

1 SARSORG-T RG  2011-1 Ghana 

2 SARSORG-T BG  2011-2 Ghana 

3 SARSORG-M RG  2011-3 Ghana 

4 SARSORG-M BG  2011-4 Ghana 

5 SARSORG-SBG  2011-5 Ghana 

6 SARSORG-SRG  2011-6 Ghana 

7 KAPAALA Ghana 

8 KADAGA Ghana 

9 SENSORG-2009-1 Senegal 

10 SENSORG-2009-2 Senegal 

 
Major  Findings 

Grain  yield  of  the  genotypes  eva luated  was  not  s ignificantly  different  from  each  other. 

SARSORG-TRG  2011-1  with  grain  yield  of  1565  kg/ha  recorded  the  highes t  yield  whils t 

SARSORG-TRG  2011-2  (1015  kg/ha)  had  the  leas t  (Table  21).  Kapaala  (1405  kg/ha)  out 

performed  all the other lines  evaluated  except SARSORG-TRG 2011-1 with the other parental 

line (Kadaga) yielding 1021 kg/ha. Days to 50% heading s ignificantly differed among the lines 

evaluated.  SARSORG-TRG-2011-1  headed  firs t  with  63  days  after  planting  whils t  Kadaga 

with 71 days after planting headed las t among the lines evaluated (Table 22 and 23). 
 

 

Table 29: Grain yield of Kapaala and its derivatives evaluated 
 

Genotype Grain yield (kg/ha) 

Damongo         Manga        Nyankpala        Tumu       Mean 

SARSORG-T RG-2011-1 

SARSORG-T BG-2011-2 

SARSORG-M RG-2011-3 

SARSORG-M BG-2011-4 

SARSORG-SBG-2011-5 

SARSORG-SRG-2011-6 

KAPAALA 

KADAGA 

SENSORG-2009-1 

SENSORG-2009-2 

2388               1274                1163               1433        1565 

1570                756                 872                1133         1083 

1990               1209                 879                1267         1336 

1431                894                 869                1250         1111 

1641                875                 679                1150         1086 

1832                975                 879                1233         1230 

2010               1198                 646                1767         1405 

1454                346                 849                1433         1021 

2379                752                 951                1067         1287 

1911                695                 690                 763         1015 
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Head bud population varied acros s three of the trial locations the lines were evaluated. Manga 

generally  recorded  high head bug population  with  Kapaala (245) and Kadaga (225) being the 

ones with mos t head bug ins ects (Figure 1). The open derivatives of Kapaala recorded the leas t 

number   of   head   bug   ins ects   with   SARSORG-TRG-2011-1   having   the   leas t  head   bug 

population  acros s the three locations . The open nature of the panicles of Kapaala derivatives 

have contributed in the low number of the head bug population due to free pas s age of air and 

low humidity  compared  to compact panicle of Kapaala. Des pite the large number of head bug 

population on Kadaga in Manga, the variety recorded the leas t rate of grain damage acros s the 

three locations 
 

Table 30: Days to 50% heading of Kapaala and its derivatives evaluated 

Genotype                                                                       Days 50% Heading 

 Damongo Manga Nyankpala Tumu Mean 

SARSORG-TRG-2011-1 54.75 73 66 59 63.19 a 
SARSORG-T BG-2011-2 56.5 74.75 70.5 60.5 65.56 bc 

SARSORG-M RG-2011-3 58.5 76.5 71.5 58.5 66.25 cd 

SARSORG-M BG-2011-4 55.25 72.5 69.75 60.5 64.5 ab 

SARSORG-SBG-2011-5 57.25 75.5 74 62.5 67.31 de 

SARSORG-SRG-2011-6 57.5 73.75 69 65.25 66.38 cd 

KAPAALA 56.75 78 72.75 65.75 68.31 e 

KADAGA 58.5 80.75 71.25 74.75 71.31 f 

SENSORG-2009-1 59.75 71.75 71.75 63.25 66.62 cd 

SENSORG-2009-2 58.75 75.5 73.75 61.75 67.44 de 
 

(Figure  7 and 8). With a rate of 1 (no molds  obs erved) for panicle grain mold and thres hed 

grain mold rating acros s the 3 locations , Kadaga (improved  landrace) was the mos t res is tant 

variety to grain mold dis eas e (Figure 9 and 10).  This could be attributed to the hardnes s of its 

grains making it difficult  for in s ects to feed on it thus no moldines s in its grains . 

 
Damongo  generally  recorded  the highes t rate of grain mold dis eas e des pite its low number of 

head bugs  recorded  acros s the three locations . This  could be attributed  to the high relative 

humidity  and  rain fall  in  the  location.  This  indicates  that  high  relative  humidity  is  a major 

player  in  the  proliferation  of the  dis eas e. Kapaala  recorded  between  10  - 25 % grain mold 

dis eas e  acros s  the  s ite  locations  and  was  high  in  Damongo  (Figure  9). Regardles s  of the 

environmental  condition,  Kadaga  recorded  no  molds  in  its  grains  either in  the  panicles  or 

thres hed grains . 
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Figure 7: Head bug p op ulation in 3 of the trial sites 
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Figure 9: Panicle grain mold rating in 3 of the trial sites 
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Conclus ion: 

SARSORG-TRG-2011-1  was the mos t promis ing line regarding  grain yield, biomas s yield and 

days to 50% heading. With res pect to grain mould dis eas e, Kadaga was res is tant to the dis eas e 

but all the open derivatives of Kapaala were s us ceptible e xcept SARSORG-TRG-2011-1 which 

s howed s ome level of res is tance. 
 

 
 
 

Evaluation of sorghum hybrids from WIENCO Ghana, and Pioneer USA 
 

Principal  Inves tigator:  Kenneth Opare-Obuobi 

Participating  Scientis t: Peter As ungre 

Es timated  Duration:  1 year 

Spons ors : WIENCO,  Ghana 

Location:  Damongo, Nyankpala, Manga and Tumu 

 
Background Information/Jus tification/Intr oduction: 

Sorghum yields  in  Ghana  pers is tently  have  been  low over the years  on farmers ’ field. The 

average  yield  of 0.9 t/ha  is  far below the  world  average  of 1.4 t/ha. Among the numerous 

factors affecting production, is the cultivation of indigenous landraces which are inherently low 

yielding. The us e of s orghum hybrids  which makes us e of heteros is will create opportunities 

for increas ed  productivity  and  ac ces s  to markets  that demand a more s tandardized  product 

quality through s ales of s urplus production. In addres s ing this challenges , CSIR-SARI with as 

s hort term s trategy has evaluated  hybrids  from WIENCO, Ghana and Pioneer, USA for their 

performance  and  ad aptability  in  the  Guinea  and  Sudan  s avanna  agro -ecological  zone. The 

pres ent s tudy was therefore des igned to evaluate s orghum hybrids with the aim of identifying 

and s electing  well adapted and high yielding hybrid(s ) for increas ed s orghum production and 

productivity. 

 
Brief Objectives :  Identify and s elect high yielding and well adapted hybrid line(s ) in the 

Guinea and Sudan agro -ecological zones of Ghana. 

 
Expecte d  Beneficiaries : Farmers 

 
Materials  and Methods : 

Seven  (7) genetic  materials  (Table  24) including  two (2) hybrid lines  from WIENCO, Ghana; 

two  (2)  hybrid  lines  from  Pioneer,  USA,  two  (2)  commercial  varieties  and  an  improved 

landrace. The trial was conducted  in three different locations acros s northern Ghana; namely 

Damongo,  Nyankpala, Manga and Tumu . All trials  were planted between  17th  June and 12th 

July  2014  and  were  laid  out  in  Randomized   Complete  Block  Des ign  (RCBD)  with  four 

replications . There were s ix-row plots of length 5 m with the inner 4 rows us ed as the net plot 

for data collection. Spacing of 0.75 m and 0.30 m inter- and intra-row res pectively was us ed. 

Four to five s eeds were planted per hole but thinned out to two s eedlings per s tand two weeks 

after planting. Data collected  included  grain yield, days  to 50% heading, panicle weight, and 
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plant height at phys iological maturity. Others  included number of panicles infes ted by midge 

and number of empty panicles due to bird damage. Data collected were s ubjected to s tatis tical 

analys is  us ing  the  GENSTAT  Package.  Statis tical comparis on  was done a t 5% s ignificance 

level. Leas t s ignificance  difference (L.S.D) was us ed to s eparate line means where s ignificant 

differences  exis ted  among  means . Graphical  pres entation  of s ome meas ured parameters  was 

done. 

 
Table 31: Hybrid lines and their origin evaluated 

No.       LINE/  VARIETY      TYPE                                                          ORIGIN 
 

1. PAN 606 Hybrid  WIENCO,  Ghana 
2. MARCIA Hybrid  WIENCO,  Ghana 

3. XSW 2134 Hybrid  PIONEER,  U.S.A 
4. XSW 256 Hybrid  PIONEER,  U.S.A 

5. KAPAALA Commercial variety (OPV) Ghana 

6. DORADO Commercial variety (OPV) Ghana 

7.         KADAGA           Improved landrace  (OPV)                  Ghana 

 
Major  Findings 

XSW 2134 with grain yield of 2627 kg/ha and panicle weight of 3956 kg/ha was s ignificantly 

yielded higher than the other lines evaluated (Table 25).  Dorado and Kapaala with 2034 kg/ha 

and  1838  kg/ha  res pectively  comparatively  performed  well  agains t  the  other  hybrid  lines 

though not s ignificantly  different  (Table 25). Kadaga had the leas t grain and panicle yield of 

1265 kg/ha and 2223 kg/ha res pectively  (Table 25). Days to 50% heading s ignificantly varied 

among  the  lines  evaluated  with  XSW  256 heading  the  earlies t  with  59 days  after planting 

(Table  26). Kadaga headed las t with 71 days  after planting  acros s trial locations  (Table  26). 

The height of a variety determines the convenien ces with which harves ting can be undertaken. 

All the hybrid lines  evaluated  with a height range from 119 – 138 cm including Dorado (128 

cm) is cons idered s hort and much eas ier to harves t than Kadaga and Kapaala. Harves ting is 

made eas ier when the panicle o f the plant is not above the s houlder level of the harves ter.Rega 

rding midge infes tation, the hybrid lines from WIENCO- Ghana; Pan 606 and Marcia recorded 

the  highes t  number  of  panicles  with  midge  (Figure  11). Bird  damage  is  one  of the  major 

cons traints  to s orghum production. Pan 606 and Kadaga s uffered the leas t from bird damage 

but  the hybrids  from Pioneer (XSW  2134 and XSW 256) s uffered the mos t acros s the three 

trial locations (Figure 12). 
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Table 32: Grain yield and panicle weight of the hybrid lines evaluated 
 

 
Genotype 

Grain yield (kg/ha) 

Damongo         Manga          Nyankpala               Tumu                Mean 

Pan 606 

Marcia 

XSW 2134 

XSW 256 

Kapaala 

Dorado 

Kadaga 

2078.33           1351.67             1693.33                 2168.33              1823 b 

2193.33           1251.67              991.67                  1313.33              1437 c 

3038.33             2270                  2650                   2551.67              2627 a 

1995             1518.33               2550                   2188.33              2063 b 

2095             1176.67               2035                   2043.33              1838 b 

2883.33           1638.33               1705                      1955                2045 b 

1396.67            828.33              1181.67                 1651.67              1265 c 

% CV 18.7 
 
 
 

Table 33: Days to 50% heading and biomass yield of the hybrid lines evaluated 
 

 
Genotype 

Days to 50% Heading 

Damongo           Manga              Nyankpala                  Tumu                 Mean 

Pan 606 
 

Marcia 
 

XSW 2134 
 

XSW 256 

Kapaala 

Dorado 

Kadaga 

63.75                71.25                       68                          71.25                68.56 e 

64.5                 72.25                       76                          69.75                70.62 f 

56.5                 65.75                     58.75                          61                   60.5 b 

56.5                 62.75                     56.75                          59                  58.75 a 

57                  71.75                     62.75                        69.25                65.19 c 

60.25                   70                       71.25                          68                  67.38 d 

57.75                   88                        61.5                         75.25                70.62 f 

% CV 2.4 
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Figure 11: Number of p anicles infested with midge insect 

 

 
 

Figure 12: Number of emp ty p anicles due to bird damage 
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Conclus ion: 

The  hybrid  lines  from  Pioneer,  USA  performed  well  and  were  the  mos t  promis ing  lines 

es pecially  XSW 2134 with its earlines s to ty to bird maturity, high grain and biomas s yields 

des pite its s us ceptibility to bird damage. Kadaga, the improved landrace was the mos t res is tant 

variety to bird attack with the hybrid line Pan 606 being the mos t preferred hybrid in terms of 

the bird res is tance. 
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VEGETABLE  IMPROVEMENT 
 
 

Enhancing  Productivity,  Competitiveness and Marketing of Traditional 

African Vegetables for Improved Income and Nutrition in West and 

Central Africa (TAVs for Income and Nutrition in WCA) 
 

Principal  Inves tigator:  Mas hark S. Abdulai 

Res earch Team:   S. S. J. Buah, Stephen K. Nuts ugah, Richard Y. Agy are, Emmanuel Ayipio 

and Samuel K. Bons u 

Es timated  Duration:  3 years (November 2013  – December 2016) 

Spons ors : CORAF/WECARD   Thro’ AVRDC 

Locations :  Nyankpala and Wa 

 
Expecte d  Beneficiaries : Farmers , Seed producers , Input dealers and Traders 

 
Introduction 

African  traditional  vegetables  s uch  as  okra, onion,  pepper,  tomato,  amaranths , ros elle  and 

pumpkin are es s ential component of diet and hous ehold. Thes e vegetables are important cas h 

crops  particularly  in  the  dry  s eas on  where  commercial production  is carried  under irrigated 

conditions around dugouts , s mall irrigation dams and along river banks . On arable lands , they 

may appear as s ole crops , intercropped or as boarder plants . They are an es s ential component 

of human diet for the s upply of vitamins , minerals an d certain types of hormones precurs ors in 

addition  to protein, energy and dietary fiber. Regular cons umption of vegetables is known to 

decreas ed ris k of chronic degenerative  dis eas es due to the pres ence of different  antioxidant 

molecules  s uch as carotenoid s , particularly  lycopene, as corbic acid and vitamin C and E, and 

phenol compounds , particularly flavonoids . Leafy vegetables are known to be rich in iron and 

pro-vitamin A. However, due to lack of knowledge on the economic and nutritional importance 

of TAVs , mos t farmers have s hifted to the cultivation of exotic vegetables which require high 

inputs  and are low in vitamins  and minerals  as compared  to TAVs  (Vos ter et al. 2007). It is 

therefore imperative to promote the cultivation and marketing of thes e TAVs for improving the 

livelihood and nutritional s ecurity of res ource -poor vegetable farmers in northern Ghana. 

 
General   Objective:   To   increas e  the   productivity   and   marketing   of  Traditional  African 

Vegetables (TAVs ) for improved  income and nutrition in northern Ghana. 

 
Specific Objectives : 

i.       Evaluate and s elect high yielding TAVs adaptable to the guinea s avannah zones . 

ii.       Demons trate water management  and good agronomic practices for increas ed yields . 

iii.       Promote the cultivation and utilization  of TAVs by s mall-holder farmers 

iv.       Increas e  farmers   acces s  to  high  yielding  and  adaptable  TAVs  to  enhance  their 

livelihoods 
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Several activities  were carried over by the vegetable improvement s ection in Northern Ghana. 

Traditional African vegetables  that were evaluated  include African  eggplant, Amaranth, okro 

and  ros elle.  Water  management  and  weed  control us ing  different  mulching  materials  were 

evaluated  us ing okro and ros elle varieties . Vegetable farmers in the project communities  were 

trained  in  nurs ery  management  practices  and  pos th arves t  handling  on  s ome  of the TAVs . 

Participatory  varietal s election  and  field  days  were  organized  for the  farmers  to make their 

s election of preferred TAV and other technologies . 

 
Activity  1: Evaluati on  of African eggplant genotypes 

 
Materials  and Methods : 

The experiment was conducted at the res earch field of Savanna Agricultural Res earch Ins titute, 

Nyankpala   in   the   Guinea   s avanna   zone  of  Ghana.  The  experimental  des ign  us ed  was 

Randomized Complete Block Des ign with three replications . Seeds were nurs ed o n rais ed beds 

s terilized  by  heat  s terilization   method.  Nurs ery  management   practices  s uch  as  watering, 

s hading,  weed  control,  thinning  out,  dis eas es  and  ins ect  pes ts  control  were  carried  out 

appropriately. The s eedlings were trans planted onto prepared plots  at s ix weeks after nurs ing. 

Plot   s ize   meas uring   3  m  X  2.25  m  was  us ed  for  the  experiment.  The  s eedlings   were 

trans planted  onto  prepared  ridges  at  a  s pacing  of  0.75  m X 0.60 m. Watering  was  done 

immediately  after trans planting to ens ure good crop es tablis h ment. The eggplant genotypes that 

were evaluated  were AB 2, DB 3, Lus hoto and TZ SMN 2-8. Fertilizer application was carried 

in  s plit  dos e at  two  and  s ix weeks  after trans planting  with NPK (15-15-15) at a rate of 100 

kg/ac. Top dres s ing was done with s ulph ate of ammonia at eight weeks after trans planting at a 

rate  of 50 kg/ac.  Ins ects  were  periodically  controlled  by s praying with  PAWA (20 g/l lamda 

cyhalothrin). Weeding  and res haping of ridges  were carried out manually with the hand hoe. 

Dis eas es  were  controlled  by  applying  fungicides  s uch  as  Tops in  M  (70  WP). Data  was 

collected  on plant height (cm), fruit length (cm), fruit width (cm), number of fruits , yield per 

plant (kg) and yield (t/ha). 

 
Res ults /Major  Findings : 

The mean values for plant height, fruit length and width, number of fruits , yield per plant and 

yield (t/ha) are pres ented in table 27. Significant (P≤ 0.05) genotypic variations were obs erved 

for plant  height,  number  of fruits , yield  per plant  and  yield (t/ha). There were however no 

s ignificant  genotypic  difference  among  the  genotypes  for fruit  length  and  fruit width. The 

highes t yielding  genotyp e was DB 3 (29.40 tons /ha) while Lus hoto had the lowes t yield (4.70 

tons /ha). Plant height ranged from 51 cm to 89 cm with an average of 70.80 cm. Genotype DB 

3 s howed its s uperiority  over the other genotypes in relations to all the parameters meas ured 

except fruit width. The experiment  would be repeated  in the 2015 growing s eas on to validate 

the res ults . 
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Table 34: Agronomic, yield and yield components of eggplant genotypes 
 

Genotype Plant height Fruit length Fruit width No. of Yield  per Yield 
                                (cm)                    (mm)                     (mm)                      fruits         plant (kg)         (t/ha)   

AB 2 51.00  47.50  85.30  17.30  0.17  14.90 
DB 3 89.00  63.50  73.60  90.70  0.33  29.40 
Lus hoto 69.70  55.00  65.30  14.70  0.05  4.70 
TZ SMN 2-8 73.70  46.20  60.00  84.00  0.23  20.00 
Mean 70.80  53.10  71.10  51.70  0.19  17.30 
LSD 22.32  NS  NS  27.02  0.10  8.99 
CV (%) 15.80  29.20  23.70  26.20  26.10  26.10 

 

Activity  2: Evaluati on  of Amaranth  genotypes 

 
Materials  and Methods : 

The  experiment   was  located  at  the  res earch  s ite  of  the  Vegetable  Section  of  SARI  in 

Nyankpala. The experimental des ign us ed was Randomized  Complete Block (RCB) with three 

replicates . Amaranth s eeds were nurs ed on heat s terilized beds . Nurs ery management practices 

s uch as watering, weed control, thinning out and ins ect pes t control were properly carried out. 

The s eedlings  were trans planted onto rais ed beds  meas uring 3 m long and 2.25 m wide at a 

planting dis tance of 30 cm X 30 cm. The amaranth genotypes that were evaluated were A2004, 

AH TL, AM  NKGN,  IP 5 and Madiira 2. NPK (15-15-15) was applied at a rate of 100 kg/ac 

three weeks after trans planting. Top dres s ing with s ulphate of ammonia (SA) was carried out at 

s ix weeks  after trans planting.  Weeds  were  controlled  by hand weeding  with a manual hoe. 

Ins ects were controlled with lamda cyhalothrin (20g/l). Parameters that were meas ured include 

plant height (cm), plant girth (mm), leaf length (cm), leaf width (cm) and leaf weight (g). Ten 

plants in the middle rows were periodically  harves t and weighed with an electronic s cale. 

 
Res ults /Major  Findings : 

There were no genotypic differences  (P≤ 0.05) in the amaranth genotypes for plant girth, leaf 

length and yield (t/ha). However s ignificant  differences were obs erved among the genotypes 

for  plant  height  and  leaf  width.  Plant  height  ranged  from 57.30 cm to  108.00 cm  with  an 

average of 92.10. Genotype AH TL (8.75 cm) had the wides t leaf width while genotype AM 

NKGN (4.86 cm) had  the  leas t  leaf width.  Although  there  no  s tatis tical difference  in  yield 

(t/ha), Madiira 2 had the highes t yield of 34.30 t/ha while A2004 had  the leas t yield of 21.30 

t/ha. The trial will be repeated to next s eas on to validate the res ults . 
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Table 35: Agronomic and yield components of Amaranth 
 

Genotype Plant height    Plant  Leaf  Leaf  Yield 
                                 (cm)                    girth (mm)            length (cm)       width  (cm)       (t/ha)   

A2004 108.00  19.70  16.23  7.79  21.30 
AH TL 76.60  14.10  14.74  8.75  24.10 
AM NKGN 93.60  18.90  12.55  4.86  29.40 
IP5 57.30  17.10  13.94  6.63  23.30 
Madiira 2 124.80  23.10  13.59  6.30  34.30 
Mean 92.10  18.60  14.21  6.87  26.50 
LSD 39.42  NS  NS  2.71  NS 
CV (%) 22.70  30.60  15.90  21.00  45.90 

 
 

Activity  3: Evaluati on  of Okro genotypes 

The   experiment   was   conducted   in   a   Randomized   Complete   Block  Des ign   with   three 

replications . Each replication  was made up of two blocks  cons is ting of five plots  per bl ock. 

Plot  s ize  meas uring  3 m long  and  3 m wide  with  an area of 9 m2  was us ed. The field was 

ploughed, harrowed and ridged with a tractor. The okro varieties evaluated were Koni, Sas ilon, 

ML OK 10, ML OK 16, ML OK 35, ML OK 37, TZ SMN 10-3, TZ SMN 86, TZ SMN 98 and 

Ex Makutopora. The s eeds  were s oaked in water overnight  before they were planted at two 

s eeds per hill. A s pacing of 0.75 m X 0.50 m was us ed. Weeds were regularly controlled with a 

manual hoe to reduce competition from weeds . Fertilizer application was carried out at two and 

s ix weeks  after emergence  us ing  NPK (23-10-5)  at a rate of 100 kg/ac. The plants  were top 

dres s ed with s ulphate of ammonia at a rate of 50 kg/ac. Ins ect pes ts were controlled with lamda 

cyhalothrin  (20g/l) us ing a knaps ack.  Data were collected on s ix tagged plants on the middle 

row of each experimental plot. Parameters  meas ured were plant height (cm), s tem girth (mm) 

fruit length (cm), fruit width (mm),  number of fruits and fruit weight. 

 
Res ults /Major  Findings : 

Significant  (P≤ 0.05) genotypic variations  were obs erved for all parameters  meas ured (Table 

29).  Plant  height  varied  from  37.30  cm to  86.00 cm with  genotypes  ML OK 35 and  Koni 

having the s hortes t and talles t heights res pectively. Genotype TZ SMN 10-3 had the longes t 

fruit length (15.00 cm) while genotype Koni (33.10 mm) had fruits with the wides t width. Fruit 

number ranged from 27.7 (ML OK 10) to 103.30 (Ex Makutopora) with a mean of 76.50. Fruit 

yield varied from 1.03 t/ha to 7.27 t/ha. The highes t yielding okro genoty pe was Sas ilon while 

ML  OK  10  had  the  lowes t  fruit  yield.  An  extens ive  s tudy  would  be  conducted  on  thes e 

promis ing genotypes next s eas on to validate the res ults . 
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  Tabl e 36: Agronomic and yield  characteristics  of ok ro    
 

Genotypes Plant  Stem  Fruit  Fruit  No. of  Yield 
                                   height (cm)        girth (mm)         length (cm)        width  (mm)        fruits         (t/ha)   

Ex Makutopora 74.70  22.02  9.43  24.57  103.30  4.23 
Koni 86.00  19.58  8.74  33.10  85.70  3.90 
ML OK 10 62.50  22.31  10.03  27.13  27.70  1.03 
ML OK 16 81.00  21.83  13.93  22.17  93.30  2.96 
ML OK 35 37.30  18.90  12.00  22.23  60.70  1.69 
ML OK 37 77.70  23.13  9.60  30.17  75.70  2.64 
Sas ilon 85.70  20.79  11.58  28.57  102.00  7.27 
TZ SMN 10-3 69.20  23.72  15.00  20.75  60.70  2.08 
TZ SMN 86 40.90  18.59  10.03  20.46  78.30  2.94 
TZ SMN 98 44.00  18.94  11.90  22.78  78.00  2.32 
Mean 65.90  20.98  11.23  25.19  76.50  3.11 
LSD 18.19  3.76  2.76  2.72  21.25  0.95 
CV (%) 16.10  10.40  14.30  6.30  16.20  17.80 

 
 

Activity  4: On-Station  evaluation  of okro genotypes  under different  mulching  conditions 

 
Materials  and Methods : 

Water and weed control are the mos t challenging factors in vegetable production. Therefore, 

different  mulches  were  us ed  to  grow okro. Apart  from the control of water and weeds  the 

experiment  was carried out with the aim of as s es s ing gen otypic variation  of okro genotypes 

under gras s and plas tic mulch conditions . The okro genotypes were evaluated under thes e two 

mulch  conditions  s ide  by  s ide  for eas y  comparis on. Three  s imilar  trials  were  planted.  The 

experimental  procedure  was  the  s ame  as  already  des cribed  above  in  activity  3 except  the 

inclus ion gras s mulch and plas tic mulch and a bare plot. For the gras s mulch trial, the plots 

were  mulched  two weeks  after emergence. Under plas tic mulch, the plas tic material was laid 

on the plots before planting was done. 

 
Res ults /Major  Findings : 

Preliminary  data analys es of the experiment under mulching with gras s are pres ented in Table 

30. There were s ignificant  (P≤ 0.05) differences  among the okro genotypes for all parameters 

meas ured  except  s tem girth.  Plant  height  ranged  from  51.00 cm (ML OK 35) to  93.00 cm 

(Sas ilon). Genotypes  TZ SMN 10-3 (16.40) and Koni (34.62) had the highes t fruit length and 

fruit  width  res pectively.  Fruit  yield ranged from 1.50 t/ha (ML OK 10) to 7.20 t/ha (Sas ilon) 

with a mean of 3.34 t/ha. The effect of mulch with gras s generally gave a pos itive res pons e on 

the parameters  meas ured as compared  the no mulching  experiment  under activity  3. Though 

the effect of the gras s mulch was obs erved in periods  of dry s pell, weeding in this tri al was 

difficult.  The gras s mulch als o harboured many s oil arthropods particularly termites . 

 
The res ults  of the experiment  under plas tic mulch are pres ented in Table  31. Sas ilon (132.10 

cm) had the highes t plant height while ML OK 16 (78.80 cm) had the lo wes t height. Stem girth 
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ranged   from  28.20  mm  to  34.47  mm  with  a  mean  of  32.  28  mm.  Significant   (P≤  0.05) 

genotypic differences  were obs erved for all the parameters meas ured. Fruit yield ranged from 

1.84 t/ha  to  6.88 t/ha  with a mean of 3.49 t/ha. Though th e mean yield was high under the 

plas tic mulch as compared to the gras s mulch, there was yield reduction in genotypes s uch as 

Sas ilon and TZ SMN 86. In general, mulching  with plas tic improved  the growth of the okro 

plants  by  maintaining  high  s oil  mois ture.  No  weeding  was  done  under the  plas tic  mulch 

throughout the growing s eas on. The data will be combined and analys ed acros s the mulching 

materials  when the experiment  is concluded in the dry s eas on. 

 
In conclus ion, okro genotypes res ponded pos itively to mulch either with gras s or plas tic mulch. 

The  experiment  will be  repeated  in  the  dry  s eas on  where  water is  a limiting  factor for the 

effects of the mulch materials  to be clearly appreciated. 

 
Table 37: Agronomic characteristics of ok ro g enotypes under grass mulch 

 

Genotypes Plant 

height 

(cm) 

Stem 

girth 

(mm) 

Fruit 

length 

(cm) 

Fruit 

width 

(mm) 

No. of 

fruits 
Yield 

(t/ha) 

Ex Makutopora 64.10 23.84 11.23 24.57 123.70 5.00 
Koni 82.70 21.85 10.20 34.62 94.70 4.53 
ML OK 10 89.30 26.90 10.47 24.96 44.30 1.50 
ML OK 16 55.80 23.54 15.13 21.14 92.30 2.60 
ML OK 35 51.00 21.93 12.57 22.71 70.70 1.83 
ML OK 37 71.20 23.29 10.13 31.70 74.00 2.65 
Sas ilon 93.00 20.73 13.77 28.21 114.70 7.20 
TZ SMN 10-3 81.00 22.36 16.40 21.85 62.00 2.11 
TZ SMN 86 66.40 23.45 11.33 21.63 94.70 3.34 
TZ SMN 98 80.40 23.34 12.87 21.38 80.70 2.64 
Mean 73.50 23.12 12.41 25.28 85.20 3.34 
LSD 32.84 NS 2.78 2.60 14.93 0.52 
CV (%) 26.00 18.10 13.10 6.00 10.20 9.20 
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  Tabl e 38: Agronomic characteristics  of okro genotypes  under plastic mulch             
 

Genotypes Plant  Stem  Fruit  Fruit  No. of  Yield 
                             height (cm)       girth  (mm)       length (cm)       width  (mm)      fruits              (t/ha)   

Ex 

Makutopora 

Koni 

125.20 

 
122.80 

 29.76 

 
30.67 

 12.27 

 
11.20 

 23.73 

 
34.57 

 127.30 

 
103.00 

 5.17 

 
4.85 

ML OK 10 103.70  30.98  10.63  24.70  59.00  1.84 
ML OK 16 78.80  34.47  15.20  20.57  95.70  2.67 
ML OK 35 94.50  30.10  12.85  22.57  80.00  2.12 
ML OK 37 124.30  33.16  10.53  31.57  79.00  2.84 
Sas ilon 132.10  28.20  13.90  26.70  122.30  6.88 
TZ       SMN 115.70  31.44  16.93  22.17  72.70  2.55 
10-3 

TZ SMN 86 
 
105.30 

  
31.50 

  
11.53 

  
21.67 

  
91.30 

  
3.29 

TZ SMN 98 109.30  32.52  13.90  21.67  94.00  2.70 
Mean 111.20  32.28  12.90  24.99  92.40  3.49 
LSD 42.92  5.96  1.73  2.62  19.00  0.66 
CV (%) 22.50  11.10  7.80  6.10  12.00  11.10 

 

Activity  5: On-farm  demons tration  of okro genotypes  under  different  growing  conditions 

 
Materials  and Methods : 

This  experiment  was carried out in three communities  (Libga, Dufa and UDS -Nyankpala). This 

on-farm-res earcher  managed   trial  was   carried  out  with  the  aim  of  demons tr ating  thes e 

promis ing okro genotypes as well as mulching. Three s eparate experiments were laid out in an 

RCBD with the communities  s erving as replications . The firs t experiment was under bare s oil 

conditions . The s econd and third experiments were carried o ut under gras s and plas tic mulches 

res pectively. The field was ploughed  and harrowed  with a tractor. Plot s ize of 5 m x 1 m was 

us ed. Planting  dis tance  of 0.75 m x 0.50 m was  us ed. Seeds  of okro were s oaked in water 

overnight before planting at two s eeds p er hill. The plants were later thinned to 1 plant per hill. 

The  okro  genotypes  that were evaluated  were AAK, NOKH 1002, NOKH 1003, NOKH 1004 

and Sas ilon. NPK (15-15-15) and s ulphate of ammonia were applied at 100 kg/ac and 50 kg/ac 

res pectively. Agronomic  practices  s uch as weeding  and ins ect pes t control were carried out 

appropriately.  Data  were  collected  on  plant  height  (cm), fruit  length (cm), fruit width (mm), 

number of fruits and fruit weight (g). 

 
Res ults /Major  Findings : 

The  res ult  of  the  demons tratio n  under  normal  s oil  conditions  is  pres ented  in  table  32. 

Significant   (P≤  0.05)  genotypic  differences   were  obs erved  for  all  parameters   meas ured. 

Genotype  Sas ilon  was  the  talles t  among  the genotypes . NOKH 1004 had the longes t fruits 

while NOKH 1002 had fruits  with the wides t width. Fruit number ranged from 10.5 (AAK) to 

32.5 (Sas ilon). Sas ilon had the highes t yield of 6.04 t/ha while AAK had the lowes t yield (1.08 

t/ha). 
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The res ults  of the s econd experiment  are pres ented in table 33. Plant height ranged from 52.4 

cm to  70.40 cm. Significant  (P≤ 0.05) differences  exis ted  among  the  okro  genotypes  for all 

traits  meas ured. Variations in fruit length, fruit width, fruit number and yield followed a s imilar 

trend as in the firs t experiment. However thes e were higher in the gras s mulch than the bare 

s oil conditions . 

Significant  (P≤ 0.05) genotypic variations  were obs erved for all parameters  meas ured except 

plant height (Table 34). Although  there was no s ignificant  difference among the genotypes , 

plant  height  was  generally  higher  under  the  plas tic  mulch  than  the  other  two  growing 

conditions . NOKH 1004 (18.75 cm) had the highes t fruit length while Sas ilon (27.05 mm) had 

the highes t fruit width. Fruit yield was comparatively higher under mulching with plas tic than 

the other two conditions . Sas ilon had the highes t yield of 10.55 t/ha while NOKH 1002 (4.46 

t/ha) had  the  lowes t  yield.  Thes e experiments  would  be  modified  and  repeated  in the next 

cropping s eas on. 

 
Table 39: On-farm Agronomic performance of okro under normal conditions 

Genotypes           Plant height Fruit length Fruit width No. of Yield  (t/ha) 

                                (cm)                    (cm)                    (mm)                   fruits                 
 

AAK 39.00  9.40  17.80  10.50  1.08 
NOKH 1002 57.60  12.35  20.48  18.50  3.07 
NOKH 1003 40.00  17.00  16.55  20.00  4.47 
NOKH 1004 51.20  17.95  19.74  24.50  4.79 
Sas ilon 58.80  17.55  20.15  32.50  6.04 
Mean 49.30  14.85  18.95  21.20  3.89 
LSD 11.40  0.74  0.23  2.82  0.33 
CV (%) 12.30  2.70  0.60  7.10  4.50 

 
 

Table 40: On-farm agronomic performance of okro under grass conditions 
 

Genotypes Plant height 

(cm) 
Fruit length 

(cm) 
Fruit width 

(mm) 
No. of fruits Yield 

(t/ha) 
AAK 64.80 13.70 20.85 14.50 2.23 
NOKH 1002 75.20 14.70 24.69 24.50 4.94 
NOKH 1003 52.40 17.04 15.52 23.00 4.77 
NOKH 1004 61.40 18.18 20.71 28.50 5.01 
Sas ilon 70.40 17.15 24.45 37.00 8.59 
Mean 64.80 16.15 21.25 25.50 5.11 
LSD 14.00 3.14 3.34 3.49 2.08 
CV (%) 11.50 10.3 8.30 7.30 21.6 
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  Tabl e 41: On-farm agronomic performance of ok ro under plastic conditions                          

Genotypes            Plant height Fruit length Fruit width No. of fruits       Yield  (t/ha) 

                                 (cm)                     (cm)                     (mm)                    
 

AAK 78.80  17.80  23.21  23.00  5.19 
NOKH 1002 72.50  16.90  20.87  20.00  4.46 
NOKH 1003 62.50  18.00  19.66  24.50  6.82 
NOKH 1004 73.50  18.75  21.40  33.50  7.38 
Sas ilon 78.00  17.45  27.05  40.00  10.55 
Mean 73.10  17.78  22.44  28.20  6.87 
LSD NS  0.91  2.23  4.54  0.45 
CV (%) 12.60  2.70  5.30  8.60  3.50 

 
 

Activity  6: On-Station  evaluation  of Ros elle genotypes  for high and s table yield 

 
Materials  and Methods : 

The  trial was  carried  out at the res earch field of th e Vegetable s ection. It was laid out in a 

Randomized  Complete  Block Des ign  with  three  replicates . Land preparation  which involved 

ploughing, harrowing  and ridging was carried out with a tractor. Experimental area of 258 m2 

(12 m x 21.5 m) was us ed for the experiment. Each replication  cons is ted of two blocks  with 

four plots per block. Plot s ize meas uring 3 m x 3 m was us ed. Seeds of ros elle were planted at a 

s pacing of 0.75 m x 0.50 m with 2 s eeds per hill which was later thinned to 1. The genotypes 

us ed  for  the  experiment  were  Dah  Rouge,  Ilafia,  Marche  de  Bozola,  Samadah,  Morogoro, 

Navrongo, Local 1 and Local 2. NPK (15-15-15) was applied at two weeks after emergence at 

a rate of 100 kg/ac and s upplemented with 50 kg/ac s ulphate of ammonia. Weeding was carried 

out with a hand hoe. Ridges were res haped as and when neces s ary. Lamda cyhalothrin (20g/l) 

was us ed to protect the crop from ins ect damage. Data were collected on s ix tagged plants in 

the  middle  row of each  experimental  plot. Parameters  s uch  as plant he ight (cm), s tem girth 

(mm),  leaf length (cm), leaf width (cm) and fres h leaf weight (g) were meas ured. 

 
Res ults /Major  Findings : 

The res ults  of this experiment are pres ented in Table 35. Genotype Morogoro (185.00 cm) had 

the talles t plant height while March e de Bozola (63.80 cm) had the s hortes t plant height. Stem 

girth ranged from 10.72 mm to 38.07 mm with a mean of 23.67 mm. Navrongo had the longes t 

(14.43 cm) and wides t (14.50 cm) leaf. Significant  genotypic differences were obs erved for all 

parameters  meas ured. Local 2 had  the highes t yield of 21.25 t/ha while Samadah  (3.62 t/ha) 

had the lowes t yield. The experiment  would be repeated to confirm the res ults obtained. 
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  Tabl e 42: Agronomic characteristics  of roselle                    

Genotypes                    Plant Stem Leaf length Leaf width Yield 

                                         height (cm)         girth  (mm)       (cm)                 (cm)                 (t/ha)   
 

Dah Rouge 94.70  16.59  10.82  8.90  4.96 
Ilafia 93.10  15.70  8.51  10.23  6.66 
Local 1 128.00  26.57  12.90  11.60  5.87 
Local 2 146.30  28.63  13.00  13.73  21.25 
Marche de Bozola 63.80  10.72  8.71  9.43  9.66 
Morogoro 185.00  31.26  13.12  13.62  18.11 
Navrongo 179.10  38.07  14.43  14.50  9.61 
Samadah 89.30  21.80  9.80  8.50  3.62 
Mean 122.40  23.67  11.41  11.31  9.97 
LSD 17.14  4.15  2.13  1.97  7.53 
CV (%) 8.00  10.00  10.90  9.90  43.10 

 

Activity  7: On-Station  evaluation  of ros elle genotypes  under  gras s and plas tic mulch 

 
Materials  and Methods : 

Two  s eparate  trials  were  carried  out  s ide  by  s ide to as s es s the impact of mulching  on the 

performance  of ros elle. One experiment  was carried out under gras s mu lch and the other was 

conducted  under plas tic mulch condition. The experimental procedure for thes e two s eparate 

experiments  is the s ame des cribed in activity 6 except that in the cas e of the plas tic mulch no 

weed control was done. 

 
Res ults /Major  Findings : 

The res ults of the experiment under gras s mulch condition are pres ented in table 36. Significant 

(P≤  0.05)  genotypic  differences  exis ted  among  the  8  ros elle  genotypes  for all parameters 

cons idered. Morogoro  (185.00 cm) was the talles t while Marche de Bozola (63.80 cm) was the 

s hortes t. Stem girth ranged from 10.28 mm to 31.70 mm as obtained by Marche de Bozola and 

Navrongo  res pectively.  Navrongo  had  the  highes t  leaf  yield  of  18.60  t/ha  as  compared 

Samadah  (5.10 t/ha). Navrongo  out yielded Local 2 which had the highes t yield of 21.25 t/ha 

when it was evaluated under bare s oil conditions in activity 6. 

 
The res ults  of the experiment  under mulching  with plas tic material are pres ented in table 37. 

Fres h  leaf weight  (yield)  ranged  from 8.00 t/ha  (Ilafia)  to  40.60 t/ha. The mean yield under 

plas tic mulch is over 100% and 200% more than the mea n yield under gras s mulch and bare 

s oil  conditions   res pectively.   Significant   genotypic  variations   were  obs erved  for  all  the 

parameters   meas ured.  Generally,  mulching  with  plas tic  material  pos itively  influenced  the 

growth and yield of ros elle. Weed competition  was eliminated  as the weeds  could not grow 

under the plas tic s heet. 

Thes e  experiments  would  be  repeated  in  the  next  cropping  s eas on  to  validate  the  res ults 

obtained. 
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  Tabl e 43: Performance  of roselle under grass mulch           
 

Genotypes Plant  Stem  Leaf  Leaf  Yield  (t/ha) 
                                         height (cm)         girth  (mm)       length (cm)         width  (cm)        

Dah Rouge 94.70  20.52  10.60  8.47  7.00 
Ilafia 93.10  16.83  9.88  11.77  7.00 
Local 1 128.00  27.26  11.26  9.70  6.60 
Local 2 146.30  23.37  13.12  14.27  10.60 
Marche de Bozola 63.80  10.28  10.70  10.07  10.40 
Morogoro 185.00  31.27  12.30  14.20  14.90 
Navrongo 179.10  31.70  11.73  13.07  18.60 
Samadah 89.30  21.94  10.19  8.63  5.10 
Mean 122.40  22.90  11.22  11.27  10.00 
LSD 17.15  3.56  1.88  2.17  8.61 
CV (%) 8.02  8.90  9.60  11.00  49.00 

 

 

Table 44: Performance of roselle under plastic mulch 
 

Genotypes Plant  Stem  Leaf  Leaf  Yield 
                                         height (cm)         girth  (mm)       length (cm)         width  (cm)       (t/ha)   

Dah Rouge 83.70  19.42  11.62  9.83  17.70 
Ilafia 106.00  18.65  12.76  13.05  8.00 
Local 1 132.00  26.90  14.51  14.72  16.40 
Local 2 136.10  24.66  12.37  12.87  17.60 
Marche de Bozola 89.00  14.69  11.70  12.20  14.30 
Morogoro 186.30  31.73  12.47  14.73  40.60 
Navrongo 161.70  33.36  12.59  13.95  34.60 
Samadah 97.30  20.08  13.47  12.63  14.50 
Mean 124.00  23.69  12.69  13.00  20.50 
LSD 22.63  5.32  1.94  2.81  9.89 
CV (%) 10.4  12.80  8.70  12.30  27.60 

 
 

Activity   8:   On-farm   demons tration   of   ros elle    genotypes    under   different   growing 

conditions 

 
Materials  and Methods : 

This  demons tration was carried out in three communities  (Libga, Dufa and UDS-Nyankpala). 

This  on-farm-res earcher  managed  trial was  carried  out  with  the aim of demons trating thes e 

ros elle  genotypes  and the different  mulching  technologies . Three s eparate experiments  were 

laid out s ide by s ide in a Randomized Complete Block Des ign with the communities s erving as 

replications . The firs t experiment  was carried out under normal s oil conditions (no mulching). 

The   s econd   and   third   experiments   were   carried   out   under  gras s  and  plas tic  mulches 

res pectively. The field was prepared by ploughing and harrowing with a tractor. Plot s ize of 5 

m x 1 m was us ed. Planting  dis tance of 0.75 m x 0.50 m was us ed. The five ros elle genotypes 
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evaluated were Dah Rouge, Local 1, Morogoro, Navrongo and Samadah. Seeds of ros elle were 

planted at two s eeds per hill. The plants were later thinned to 1 plant per hill. Weed control was 

manually  done in the bare and gras s experiments . However no weed control was done in the 

plas tic  experiments . Ins ect  pes ts  were  controlled  with  lamda cyhaloth rin (20g/l). Data were 

collected  on  plant  height  (cm), s tem girth (mm), fruit length (cm), fruit width (mm) and fruit 

weight (g). 

 
Res ults /Major  Findings : 

The   res ults  of  the  experiment   under  normal  s oil  conditions   are  pres ented  in  table   38. 

Significant  genotypic variations  exis ted among the genotypes  for the parameters cons idered. 

Morogoro was s uperior to the other genotypes in the parameters meas ured except leaf length. 

Yield  ranged from 30.40 t/ha (Samadah) to 47.90 t/ha (Morogoro). 

 
The  res ults  of the trial under gras s mulch condition  are pres ented in table  39. Local 1(95.30 

cm)  had  the  highes t  plant  height  while  Navrongo  (65.20 cm) had  the  lowes t  height.  The 

genotypes   were   s ignificantly   different   in   the   parameters   meas ured   except   leaf  length. 

Morogoro emerged as the highes t leaf producer as it had a yield of 50.80 t/ha while Navrongo 

(26.70  t/ha) was the poores t among the genotypes . 

 
Table 40 s hows  the res ults  of the experiment  carried out under plas tic mulch condition. The 

genotypes  were not s ignifican tly different  from each other in plant height. Yield ranged from 

18.00 t/ha to 83.70 t/ha. Navrongo had the highes t yield under plas tic conditions . Some of the 

genotypes   were  not  cons is tent  in  their  performance  under  the  different  conditions .  The 

experiment  would be repeated to confirm the res ults obtained. 

 

 
Table 45: Agronomic characteristics of roselle under normal soil conditions 

Genotypes             Plant  height Stem    girth Leaf    length Leaf     width Yield (t/ha) 

                                 (cm)                     (mm)                   (cm)                     (cm)                     
 

Dah Rouge 73.50  18.48  12.54  12.74  37.50 
Local 1 78.70  19.94  16.35  16.35  33.40 
Morogoro 93.60  25.16  14.72  16.68  47.90 
Navrongo 64.90  15.25  14.65  10.65  19.60 
Samadah 72.80  17.46  14.27  14.13  30.40 
Mean 76.70  19.26  14.51  14.11  33.80 
LSD 24.90  1.90  2.86  3.71  18.86 
CV (%) 17.20  5.20  10.50  14.00  29.70 
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  Tabl e 46: Agronomic characteristics  of roselle under grass mulch conditions                        

Genotypes             Plant  height Stem    girth Leaf    length Leaf     width Yield (t/ha) 

                                 (cm)                     (mm)                   (cm)                     (cm)                     
 

Dah Rouge 88.40  16.75  12.76  13.01  44.80 
Local 1 95.30  16.85  14.67  14.95  36.40 
Morogoro 93.40  16.20  14.35  17.08  50.80 
Navrongo 65.20  12.90  15.05  12.40  26.70 
Samadah 79.60  12.53  15.20  14.06  37.60 
Mean 84.38  15.05  14.41  14.30  39.30 
LSD 6.25  0.81  NS  3.22  10.39 
CV (%) 3.90  2.90  10.00  11.90  14.10 

 
 

Table 47: Agronomic characteristics of roselle under plastic mulch conditions 

 
Genotypes Plant 

(cm) 
height Stem 

(mm) 
girth Leaf 

(cm) 
length Leaf 

(cm) 
width Yield (t/ha) 

Dah Rouge 85.90  15.36  12.26  9.38  18.00 
Local 1 85.00  19.89  15.70  15.35  31.70 
Morogoro 108.10  22.19  13.20  15.92  33.50 
Navrongo 105.30  22.19  13.65  15.32  83.70 
Samadah 82.60  23.08  11.90  10.03  37.80 
Mean 93.40  20.54  13.34  13.20  40.90 
LSD NS  0.31  1.57  1.12  36.43 
CV (%) 15.80  0.80  6.30  4.50  47.30 
Training  works hop on Nurs ery management  and Pos tharves t handling  of TAVs 

 
The training works hop was organized on the 25th  of September, 2014 with the aim of educating 

vegetable farmers on good nurs ery management practices and pos t -harves t treatment to reduce 

los s es from farmer’s  field and enhance the s helf-life of the vegetables  and s eed production. 

This  training  works hop  was  carried  out  at  the  res earch  field  of the  Vegetable  Section  in 

Nyankpala in order to make the farmers have a practical experien ce of what was dis cus s ed. A 

total of thirty  vegetable  farmers  made  up  of twenty  men  and  ten  women  from Nyankpala, 

Libga and Duufa were involved  in the training  exercis e. Thes e farmers who were involved in 

the training  are expected  to s hare the knowledge  an d the experience they acquired with their 

community members s o as to increas e their vegetable production and enhance their livelihoods 

through  the  income  from  the  s ale  of  their produce.  Experience  farmers  among  them were 

s elected and trained how to produce their own s eed if the need aris es . 

 
Nurs ery Management: 

The training was carried out in a participatory manner where the farmers were as ked to briefly 

des cribe how they es tablis h and maintain  their nurs eries . It was found out that mos t of the 

farmers  make beds  that are too wide and do not s terilize their beds before nurs ing leading to 

the build-up of pathogen levels in the s oil. Although farmers knew about nurs ing in rows , they 
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preferred  having rows  that are clos ely s paced. They als o nurs ed by putting a lo t of s eeds in 

each row which caus es overcrowding  after and eas y s preading  of dis eas es after emergence. 

They als o preferred broadcas ting crops s uch as jute mallow and amaranth ins tead of nurs ing in 

rows  and  trans planting.  The  farmers  were  then  taken  through  good  nurs ery  management 

practices   which  involve  making  proper  nurs ery  bed,  s oil  s terilization  and  aeration,  s eed 

treatment,  row nurs ing  with  wide  row s pacing and proper management  of the nurs ery after 

emergence.  The  farmers  were  taken  through  bed  preparat ion  where  bed  width  of 1 m was 

demons trated for eas y working on the bed. Dry gras s was burnt on the bed to kill mos t of the 

pathogens  in  the  s oil. The  bed was aerated by cons tantly turning and mixing the s oil with 

garden rake. Soil s terilization  method s uc h as s olarization us ing trans parent polythene s heets 

was  als o  demons trated  to  the  farmers .  Nurs ing  in  rows  with  row  s pacing  of 25 cm was 

demons trated on the bed. This  wide row s pacing makes  it eas y to uproot weeds , loos en the 

s oils and apply fertilizer to boos t the growth of the s eedlings . Nurs ing in s eed boxes with s team 

s terilized  s oil and cow-dung  was als o demons trated to the farmers . The farmers were advis ed 

to nurs e their s eeds thinly to reduce overcrowding and was ting of s eeds . Nurs ing in s eed boxes 

is advantageous  in that the s eedlings can be protected from hars h environmental conditions as 

it  can  be  eas ily  moved  from one  place  to  another  and  the  s oil can  be  well s terilized. The 

farmers  were als o advis ed to develop the habit of us ing s eed dres s ers to treat their s eeds to 

control s eed borne pathogens as it was realized that treating s eeds with s eed dres s ers is not a 

common  practice among the farmers . They were als o trained on how to ens ure good mois ture 

conditions  to  minimize  damping  off incidence  in th eir nurs eries . Shading, thinning, pricking 

out, weed control, ins ect control and timely trans planting of s eedlings were demons trated to the 

farmers . They  farmers  were  as ked  to  carry  out  thes e practices  on time in order to produce 

s trong dis eas e free s eedlings before trans planting them on the field. 

 
Pos t Harves t Treatment: 

Pos t-harves t handling  of agricultural produce is very important as it affects the quantity and 

quality of the produce before reaching the final cons umer. The purpos e of this training exe rcis e 

was demons trate to farmers a s imple cos t effective method of treating s ome of the vegetables 

to  extend  the  s helf-life of thes e vegetables . This  s ection of the training  was led by a pos t - 

harves t and food pres ervation engineer. The farmers des cribed s o me of the s trategies they have 

been  us ing  to  pres erve  their vegetable produce. Some of thes e practices  include drying on 

cement floor, drying on roof top and boiling for s ome minutes before drying. They expres s ed 

their frus tration with their current method s of drying becaus e the quality of the produce s uch as 

colour and tas te are affected. The farmers were trained on the s olar blanching technique which 

is  a  s imple  method  of drying  fruit  and  leafy  vegetables . The  method  involves  drying  the 

vegetables on a black polythene s heet covered with a trans parent polythene s heet for about 2 

hours . This method of drying is fas t, eas y and maintains the natural colour of the produce. A 

demons tration  was  made  with  leafy  vegetables   s uch  as  amaranth  and  ros elle  and  fruit 

vegetables  s uch as okro and pepper. The farmers  were happy about this  technology  as the 

polythene is cheap, readily available in the market and eas y to us e. 
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Participatory  Varietal  Selection (PVS) 

Scientific trials conducted by res earch ins titutes s ometimes  do not yield the des ired res ults for 

the farmers . Mos t of the time the traits us ed by the s cientis t is not appreciated by the farmers . 

For this  reas on, the s cientis t decided to make the farmers make their own s election. This will 

help the s cientis ts reduce the number of varieties  being handled for efficiency. Participatory 

varietal s election is very important in adaptive trials as the end -us ers (farmers ) are involved in 

the  cultivar  development  proces s .  With  this  approach,  the  farmers  identify  their prefer red 

variety  bas ed  on  their  obs ervation.  After the  training  exercis e, the  farmers  were  as ked  to 

obs erve the various variety trails and chos e their preferred varieties . They were as ked to rank 

the varieties and als o give the reas ons why they prefer thos e gen otypes . With leafy vegetables 

s uch amaranth  and ros elle, the farmers prefer varieties with many branches , broad leaves and 

are  late  flowering.  For amaranth,  all the  thirty  farmers  ranked Madiira 2 as the number one 

variety they preferred. The farmers  ranke d local 2 as the bes t ros elle variety followed by Dah 

Rouge and Samanda. Mos t of the farmers s elected AB2 as the bes t eggplant variety followed 

by TZ SMN 2-8. They ranked the varieties bas ed on s hape, s ize and colour of the fruits . Four 

of the male farmers  have agreed to help to produce s eed of the s elected varieties . 

 
Field Day: 

A  field  day  was  organized  on  the  26th    of  September,  2014  with  the  aim of  promoting 

indigenous African vegetables s uch as okro, eggplant, ros elle and amaranth. It was als o carried 

out  with  objective  of promoting  s oil water and weed management  practices  s uch as plas tic 

(black polythene)  and  gras s mulch. Sixty farmers  from 6 communities  (Nyogluu, Libga, Bihi, 

Naayilli, Sakpalgu  and Zaazi) with 10 farmers from each community were involv ed in the field 

day. Thes e s ixty farmers were als o as ked to s elect their preferred varieties for amaranth, ros elle 

and  eggplant  varieties .  Thes e  farmers  als o  s elected  Madiira  2, Local 2 and  AB2 as  their 

preferred  amaranth,  ros elle  and  eggplant  varieties  re s pectively.  They  als o  obs erved  okro 

varieties  under plas tic, gras s mulch and bare conditions . The farmers were excited to s ee the 

growth and yield difference for the three growing  conditions  and concluded  that the plas tic 

mulch  s upported  the  growth of the okro varieties  better than the gras s mulch and the bare 

conditions . They were als o happy to s ee that the plas tic mulch can be us ed to control noxious 

weeds  s uch as  Cyperus rotundus. They indicated  that though the gras s mulch was good in 

maintaining  the mois ture content of the s oil, it harboured  a lot of termites  and crickets . The 

s ame   obs ervations   were   made   concerning   ros elle  under  plas tic,  gras s  mulch  and  bare 

conditions . The  farmers  were  happy  to  s ee  amaranth  varieties  that  have  been  nurs ed  and 

trans planted as this is not a common practice in area. 

 
In general, the farmers that were involved in the training works hop and field day were happy to 

have  been  part  of  the  programme  as  they  acquired  a lot  of knowledge  from the  training 

works hop.  They  added  that  mo re  of  s uch  training  programmes  s hould  be  carried  out  on 

different  areas of vegetable production. The res earch team will als o make a follow up to s ee if 

the  farmers   are  implementing   the  knowledge  they  acquired  and  update  them  with  new 

innovations . They were als o thankful to CORAF through AVRDC for funding this important 

project that will enhance the competitivenes s TAVs and improve their livelihoods . 
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Seed Production: 

Unavailability  of s eeds of improved TAVs have often been cited by farmers and s takeholders 

along the vegetable value chain as a major problem contributing to the low productivity and 

utilization  of TAVs  in northern Ghana. Therefore, s eeds of improved TAVs would have to be 

multiplied  and dis tributed to farmers within and outs ide the project communities . Seeds of the 

ros elle, okro and African eggplant produced during the 2014 cropping s eas on are indicated in 

table 41. 

 

 
Table 48: S eed production during the 2015 cropping season 

 

Crop Variety Quantity  (g) 
Ros elle Samadah 8500 

 Dah Rouge 4200 
 Morogoro 9050 

 Local 3145 

 Navrongo 650 
 Local (Alidu) 1780 

 Total 27,325 
 

Okro 
 

NOKH 1003 
 

2575 

 NOKH 1002 1350 

 NOKH 1004 525 
 Koni 1865 

 Sas ilon 955 

 ML OK 10 85 
 ML OK 35 73 

 Ex Makutopora 295 

 TZ SMN 98 55 
 TZ SMN 10-3 60 

 ML OK 16 62 

 ML OK 37 70.5 
 TZ SMN 86 85.5 

 AAK 350.8 

 Total 8,406.8 
 

African eggplant 
 

DB 3 
 

265 

 AB 2 200.5 
 TZ SMN 2-8 56 

 Total 521.5 
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Res ults /Major  Findings : 

About 27 kg, 8.5 kg and 0.5 kg of okro, ros elle and African eggplant s ee ds , res pectively, were 

produced. 
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LEGUMES IMPROVEMENT 
 
Multi-locational evaluation of advanced early and medium maturing 

soybean lines for grain yield in diverse agro-ecologies of Northern Ghana. 
 

Principal  Inves tigator:  N.N. Denwar 

Collaborating   Scientis ts : F. Addae-Frimpomaah,  S. S. Buah, J. M. Kombiok,  M. Abudulai, 

and R. A. L. Kanton. 

Es timated  Duration:  5 years 

Spons ors : Soybean Innovation Lab/USAID 

Locations :  Nyankpala, Manga, Yendi and Damongo 

 
Background Information   and Jus tification 

Soybean  (Glycine  max (L.) Merill)  utilization  is  gaining  popularity  in  Ghana  becaus e of its 

numerous potentials that rank it even better than cowpea in the s upply of high quality protein. 

There is therefore, an increas ing cultivation of the crop in the cropping s ys tems of the s avannah 

zone of Northern  Ghana. Ogoke et al. (2004) reported an increas ing cultivation of s oybean in 

the Wes t African mois t s avannah. Soybean  performance, like any  crop however, varies with 

the  environment  (Aremu  and  Ojo, 2005), therefore s everal varieties  have to be  evaluated  in 

multiple  environments  for the  identification  of s uitable  genotype for s pecific environments . 

Differential   genotypic   res pons es   of  crop  varieties   to  variable  environmental  conditions 

es pecially  thos e as s ociated with changes in ranks of genotyp es limit accurate yield es timates 

and identification of high yielding s table genotypes . Under the Feed the Future Program of the 

United  States  Government  SARI  is  collaborating  with  the  Univers ity  of Illinois  under the 

Soybean  Innovation  Lab  with  funding  from  USAID  to  develop  better improved  s oybean 

varieties  that would help farmers  improve on their yield and income levels . With the gradual 

emergence of a vibrant s eed indus try in Ghana res earch ins titutions like SARI have never been 

in a better pos ition to d eliver improved varieties to the populace in a wins ome and s us tainable 

pos ition. 

 
Objectives 

The objectives of the s tudy were to determine the yield and other agronomic performances of 

elite early and medium maturing s oybean lines acros s various locations  in northern Ghana and 

thereby identify location -s pecific and broadly adapted lines . 

 
Expecte d  Beneficiaries : Farmers , s eed companies , poultry indus tries , food and cos metics 

companies . 

 
Materials  and Methods 

Ten advanced early and fifteen medium maturing s oybean lines were planted at four locations . 

The four locations  were Nyankpala, Yendi, Manga and Damongo. Thes e lines  were s elected 

from preliminary evaluations of genotypes obtained from the International Ins titute of Tropical 

Agriculture  (IITA)  in  2013.  The  plantings  were  done  in  mid - July 2014 us ing a randomized 

complete block des ign with four replicates . Each plot cons is ted of four rows of 5 m long, with 
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75 cm (medium)  and  60 cm (early)  between  and  5 cm within row s pacing. Two s eeds  were 

initially  planted per hole but later thinned to one three weeks  after s eedling emergence. Pre - 

emergence  herbicides   were  applied  immediately   after  planting.  Fertilizer  was  applied  two 

weeks  after s owing  at  the  rate  of 25- 60-30 kg/ha of N-P2O5-K2O, res pectively, and manu al 

weeding  done  two  times .    Data  was  taken  from  the  two  middle  rows  of each  plot. Data 

recorded included number of days to 50% flowering, plant height at 50% flowering, number of 

nodules per plant, height at maturity, days to maturity, 1000 s eed weight and grain yield. Data 

collected  were  s ubjected  to  analys is  of  variance  us ing  Genes tat  vers ion17.  Means  were 

s eparated us ing Duncan Multiple Range Tes t. 

 
Res ults /Major  Findings 

The analys is of variance for the early lines revealed no s ignificant difference for grain yield for 

the  lines  at  Damongo  whereas  it s howed s ignificant  difference (P≤ 0.05) among the lines  at 

Manga.  Again,  poor  grain  weight  were  obs erved  acros s  the  lines  at  Damongo  (706.7 - 

1066.7kg/ha) while Manga recorded  high yield (666.3-1813.3kg/ha)  in all the lines . Nyankpala 

(640-  1440kg/ha)  and  Yendi  (1133.3  –  1733.3 kg/ha)  followed  in  that  order after Damongo 

res pectively.  None  of the  lines  maintained  its yield throughout  the locations  indicating  the 

effect  of  the  environment  on  the  lines . In  general,  70%  of the  lines  at  Manga  and  Yendi 

recorded grain weight of 1000kg/ha and above. Grain weight varied s ignificantly depending on 

the line and the location. With the exception  of Manga, the analys is of variance was highly 

s ignificant for grain weight between the locations . Of the four locations , Yendi had the hig hes t 

grain weight for the ten lines ranging from 800 to 2000 kg/ha which might be attributed to high 

germination percentage obs erved which led to more plant s tand at harves t. On the other hand, 

Nyankpala recorded  poor grain yield ranging from 666.7 to 1200kg/ha. The poor grain weight 

at Nyankpala might be attributed  to intermittent drought at time of pod filling. Comparing the 

four  locations ,  the  following   varieties   were  the  bes t  five  for  grain  yield,  TGX  1990 -93F 

(2000kg/ha),   TGX  1844-19F   (1866.7kg),   TGX  1834-5E  (1866.7  kg/ha)  and  TGX  1844-22E 

(1866.7kg/ha).  For  the  medium  maturing  lines , pod  yield  was  s ignificantly  different  among 

lines  at  Damongo  but  not  Nyankpala.  The  check variety  (Jenguma)  performed  s imilarly  for 

Nyankpala and Damongo, proving to be be tter adapted. Yields averaged a tonne per hectare. 

 
Conclus ions /Recommendations 

Yield  performance   of  the  early  lines  was  average  but  one  line  yielded  over  2  tons /ha. 

Environmental  differences  were  important  in  the  performance  of the  lines  even though the 

trend  among  lines  did not differ among locations . Lines  yielding  over 1.8 tons /ha would be 

s elected for further evaluation. Yield levels among medium lines was below average acros s all 

locations and could be due to unfavourable rainfall pattern at the time of grain filling. 
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Field evaluation of aflatoxin resistant groundnut  lines for pod yield in 

Northern Ghana. 
 

Principal  Inves tigator:  N.N. Denwar 

Collaborating   Scientis ts : F. Addae-Frimpomaah,  S. S. Buah, J. M. Kombiok,  M. Abudulai, 

and R. A. L. Kanton. 

Es timated  Duration:  5 years 

Spons ors : Peanut and Mycotoxin Innovation Lab/USAID 

Locations :  Nyankpala 

 
Background Information   and Jus tification 

Groundnut  is the fifth mos t important  crop in Ghana after cacao, maize, cas s ava, and yam in 

terms  of  area  coverage  (565,354ha).  The  crop  is  grown  all over the  country  from the  dry 

s avannah regions to the mois t fores t areas and the coas tal s avannah zone along the coas t. Over 

80% of Ghanaians  cons ume groundnuts  once or more each week, making it a very important 

food crop in the country. However, due to poor handling of the crop from production through 

proces s ing and s to rage, it gets  contaminated  with aflatoxins . Aflatoxins  are one of the mos t 

potent toxic s ubs tances  that occur naturally. Thes e are a group of clos ely related mycotoxin 

produced  by the fungi Aspergillus flavus and A. parasiticus. Aflatoxicos is is pois oning that 

res ult from inges tion of aflatoxins in contaminated food or feed. In order to make minimize the 

ris k of contamination farmers are encouraged to cultivate aflatoxin res is tant lines . Through its 

collaboration  Texas  A&M  Univers ity  under Peanut and Mycoto xin Innovation  Lab (PMIL), 

SARI obtained a number of aflatoxin  res is tant lines from ICRISAT  for evaluation. 

 
Objectives 

The objectives of the s tudy were to determine the yield and other agronomic performances of 

elite  groundnut  lines  with  res is tance  to  aflatoxin  and  to  identify  s uperior  lines  for further 

evaluation. 

 
Expecte d  Beneficiaries : Farmers , s eed companies , poultry indus tries , food and cos metics 

companies . 

 
Materials  and Methods 

The   experimental   des ign   was  a  Randomized   Complete  Block  Des ign  (RCBD)  w ith  four 

replications .  Each  block (rep) contained  14 advanced  breeding  lines  and  one  local variety 

s erving as a check. There were 15 plots within each block with a s ize of 2 m x 3 m. One s eed 

per  hill  was  planted  with  a s pacing  of 50 cm inter-row  and  15 cm intra-row.  Weeds  were 

controlled   with  herbicides  and  manual  weeding.  Pre -  emergence  herbicides  were  s prayed 
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immediately  after planting  and manual weeding  was done at two weeks  and five weeks after 

emergence. Triple s uper phos phate was applied. 

 
Res ults /Major  findings 

The  aflatoxin  tolerance  varieties  s howed  s ome  potential  of high  yields  even  though  plant 

es tablis hment was poor (due to removal by birds ) coupled with late planting which was due to 

the delay in the on -s et of rains . Six of the varieties had ke rnel yield above 1.1 t/ha. Progres s 

was  made  in  the  cros s ing program with cros s es among various  lines  advanced  to the third 

generation. Large s eed s ize, leaf s pot res is tance, high oleic and aflatoxin res is tance are s ome of 

the key traits been introgres s ed 

 
Conclus ions /Recommendations 

All of the aflatoxin res is tant lines yielded below the local check, Nkaties ari, indicating that for 

farmers  to  accept  thes e lines  yield  mus t  be  rais ed  through  breeding  while  maintaining  the 

aflatoxin  res is tance. 
 
 

 
Improving  Food Safety, Food Quality and Income of Poor Actresses and 

Actors of the Peanut Value Chain in West Africa by reducing  Aflatoxin” 

(GestAflAr). 
 

Principal  Inves tigator:  N.N. Denwar 

Collaborating  Scientis ts : Mumuni Abudulai, S.S.J Buah, Is s ah Sugri, Edward Martey, Prince 

M. Etwire 

Es timated  Duration:  3years 

Spons ors : CORAF/GESTA FLAR 

 
Locations :  Throughout Northern Ghana 

 
Background Information   and Jus tification 

The Project “Improving Food Safety, Food Quality and Income of Poor Actres s es and Actors 

of the Peanut Value Chain in Wes t Africa by reducing Aflatoxin” (Ges tAflAr) is a Wes t and 

Central  African  Council  for  Agricultural  Res earch  and  Development  (WECARD/CORAF) 

funded  project  launched  in  2013.Cons is tent  with  the  mandate  of the  Savanna  Agricultural 

Res earch  Ins titute  of  the  Council  for  Scientific  and  Indus trial  Res earch  (CSIR-SARI),  the 

objective  of  the  project  is  to  contribute  to  poverty  reduction  among  all the  actors  in  the 

groundnut value chain by reducing aflatoxins and improving  the competitivenes s of th e crop. 

 
Objectives 

The  main  objective  of  the  training  component  was  to  educate  farmers  on  the  dangers  of 

cons uming  aflatoxin  contaminated  foods  and  to  training  them in  management  s trategies  to 

minimize   aflatoxin  contamination in the field and in s torage. 
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Expecte d  Beneficiaries : Farmers , s eed companies , groundnut exporters and the food indus try. 

 
Materials  and Methods 

The   training   team  employed   a  variety   of  adult   learning   techniques   to   engender   full 

participation  of trainees  and for effective trans fer of knowledge  and s kills . Such techniques 

included: 

 
Presentation by the facilitators 

The training  manual prepared  by the trainers was pres ented through the us e of a PowerPoint 

pres entation.  The  facilitators  us ed  les s  text  and  technical  materials , pictorial  and  graphical 

materials  were  however  heavily  relied  on  for the  pres entation.  The  facilitators  encouraged 

participants to comment and provide feedback during the pres entation. 

 
Demonstrations 

Demons trations were us ed to buttres s key concepts 

 
Group Discussion and Role Play 

The  purpos e of the  group  dis cus s ion and role play was to give participants  the chance to 

brains torm on aflatoxin concepts . The trainers facilitated the group dis cus s ion proces s as well 

as the role play. 

 
Plenary Discussions 

The  purpos e of the plenary s es s ions  was to obtain participants  views  and opinions  on the 

various is s ues pres ented. 

 
Res ults /Major  findings 

Over 400 farmers  and  Agricultural  Extens ion  Agents  (AEAS)  of the  Minis try  of Food and 

Agriculture   (MoFA)  were  trained  in  the  dangers   and  management  s trategies  to  minimize 

aflatoxin  contamination  in groundnuts  in the field and in s torage. Trainees  were drawn from 

four dis tricts : Kas ena Nankana Eas t (Navrongo), Buls a North (Sandema), Savelugu (Savelugu) 

and  Wa  Municipal  (Wa).  An  Innovatio n  Platform  compris ing  various   s takeholders  was 

es tablis hed  in  Wa  to  form the  forum for continuous  education,  planning  and execution  of 

various  s trategies  towards the realization of aflatoxin -free groundnut and groundnut products 

along the groundnut value chain. 

 
Conclus ions /Recommendations 

In   conclus ion,   the   training   program   was   s ucces s fully   conducted.   The   expres s ion   of 

appreciation and the interes t s hown in participating in the training s es s ions were indications of 

beneficial  impacts  of  the  training.  Atten dance  was  very  good.  The  participatory  learning 

s trategy  adopted  ens ured  that  participants  were  actively  involved  in the training  activities . 

Participants are therefore expected to apply the knowledge gained in their farm operations . 

 
Smallholder  farmers  need  to  be  s upported  and  encouraged  to  deliver quality, aflatoxin  free 

produce to cons umers . The project team therefore intents to engage in regular monitoring and 
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follow ups , in order to mentor farmers to adopt methods that can eliminate or reduce aflatoxin 

contamination. 
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COWPEA  IMPROVEMENT 
 
 

Breeding for high yielding Improved Cowpea Varieties with Resistance to 

thrips, pod sucking bugs and Striga gesnerioides in Northern Ghana 
 

Principal  Inves tigator:  Mohammed Haruna 

Collaborating  Scientis ts : I.D.K. Atok ple, M. Abudulai, J.M. Kombiok , B.D.K. Ahiabor A.N. 

Wiredu, Y.E. Owusu & Issahak u Memunatu 

Es timated  Duration:  3 years 

Spons ors : AGRA 

Location:  Nyankpala, Manga, Wa & Navrongo 
 
 

Project rational/Background: 
 

 
Cowpea is the s econd mos t important legume c rop in northern Ghana after groundnut and s erves 

as  a cheap  s ource  of protein  and income but yields  are low, averaging  0.8MT/ha on farmers 

fields . The dry grain with about 23-25% protein s erves as a cheap s ource of protein for both rural 

and  urban  cons umers  whereas  lives tock benefit  from the  res idue  left  over after the  grain  is 

harves ted. It  is  predominantly  cultivated  by  poor res ourced s mall s cale farmers  with average 

farm s ize of about 0.5-1.1 ha. 
 

Des pite the low productivity, Ghana is the fifth highes t producer of cowpea in Africa (Abate et 

al. 2012). Cowpea yields  in this  country are the 4th  highes t in the world, after Peru, Cameroon 

and Uganda (Abate et al. 2012). Ghana als o has the fas tes t growing production of the crop in 

Africa. Annual rates  of gro wth for cowpea area, yield and production for the period from 1985- 

1987 to  2005-2007  were  -0.1%,  39.6%,  and 39.8%, res pectively. It has been projected  that the 

rate of growth for cowpea production during the period between 2010 and 2020 would be 11.1 % 

(Abate et al. 2012). 
 

Currently, there are dynamics in cons umption habits , a trend that indicate changes in the role of 

the grain legumes in the livelihood s ys tems of s mallholder farmers . The urban population  who 

are cons cious  about their health are s hiftin g from protein s ources  bas ed on animal meats to 

crop s ourced proteins ,   thus , leading to ris ing demand for grain legumes  in the urban areas , 

res ulting  to  elevation  of the  grain  legumes  es pecially  cowpea  as  “cas h  crop”  in  the  rural 

s mallholder s ys tems . 

 
Des pite  the  importance  of cowpea  on  the  livelihood  of s mallholder  farmers  and  the  good 

adaptation in northern Ghana, its production is cons trained by s everal biotic and abiotic s tres s 

factors .  The  root  paras itic  weed,  Striga  gesnerioides  caus es  extens ive  cowpea  grain  yield 

reduction  in  northern  Ghana.  Grain  yield  los s es  of up to 80% are es timated on s us ceptible 
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cultivars  (Singh and Emechebe, 1990).   There is a pos itive correlation between the menace of 

Striga infes tation and low s oil fertility  (Muleba  et al, 1997). Hos t plant res is tance is the mos t 

practical and economic s trategy to control this weed. One of the objectives of the project was 

to  incorporate  Striga  res is tant  genes  into the genetic background  of recommended  cowpea 

cultivars . 
 

Flower thrips caus ed by Megalurothrips sjostedti is perhaps the mos t important ins ect pes t on 

cowpea  in Ghana and is found in almos t everywhere  that cowpea is cultivated. They caus e 

cons iderable damage in areas where there has not been any chemical intervention though losses 

are yet to be quantified. Studies els ewhere indicate that total crop los s could res ult from s evere 

infes tation from this  ins ect. The adult thrips which are minute ins ects feed in the flower buds 

and flowers . Severely  infes ted plants  do not produce any flowers  and when populations are 

very  high, open  flowers  are  dis torted  and  dis coloured. The flowers  then fall early with the 

res ult that pods are not formed. Flower thrips attack flower buds and des troy the buds leading 

to reduction in the number of pods per p lant and s ubs equently s eed yield.  It has been es timated 

50-100% yield los s can occur during s evere infes tation (Adidgbo  et al, 2007). A local variety 

“Sanzei” was identified to pos s es s antibios is res is tance to flower thrips and it was us ed in this 

project  as  a donor parent to trans fer the res is tant genes  into exis ting improved  s us ceptible 

varieties . 
 

Soil infertility  remains  the major cons traint to s us tainable agricultural production  in northern 

Ghana. Farmers  in this  region apply mos tly chemical fertilize rs to improve the s oils which are 

cos tly  and  often  unavailable.  The  Ghana  government   in  2008  s pent  about  GH¢20m  on 

s ubs idizing fertilizer under the fertilizer s ubs idy program (FSP) but farmers s till apply les s than 

the  rate required per hectare due to the ir low income s tatus . Policy makers and farmers would 

therefore welcome any s trategy that s eeks to turn around the general s oil fertility cons traint in 

the north into a res ource for s us tainable agriculture. As a nodulating leguminous crop, cowpea 

can  s ource  its  N  requirements  from either the  s oil or  through  a proces s  called  Biological 

Nitrogen Fixation (BNF) or both. The N contributed through BNF benefits the cowpea crop as 

well as component and s ucceeding cereal crops leading to reduction in the quantity a nd amount 

of money that would have been s pent on chemical fertilizers . Under this project, a number of 

cowpea genotypes were s creened for high nitrogen fixation us ing the N s olute or xylem ureide 

technique to quantify nitrogen fixation in tes ted genotypes . 
 

Materials  and Methods 
 

The s tudy employed  integrated  breeding  methods by us ing the participatory approach in the 

s election  of advanced  varieties  (Participatory  Variety Selection) and generating  recombinant 

lines through hybridization to create variability  with regard to thes e traits for further s election. 

Field demons trations  and community  s eed production  s chemes  were conducted to introduce 

farmers  to elite lines which are higher yielding with res is tance to aphids , thrips and striga. 
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One hundred and eighty s ix (186) cowpea germplas m were introduced and evaluated for higher 

yielding with res is tance to aphids , thrips , pod s ucking bugs and striga gesnerioides. This was 

done  in  collaboration  with  local  s eed  companies  and  farmer  bas ed  organizations  (FBOs ) 

leading to awarenes s creation, learning and technology dis s emination to accelerate the adoption 

developed  varieties . Cros s es were done to integrate farmer preferred  traits s uch as earlines s , 

bold/large  s eed  s ize  (20 cm or more),  white  s eed  coat  with black-eye helium in addition  to 

thrips , and pod s ucking bugs and striga res is tance. Twenty (20) of s uch cros s es were advanced 

to F4  generation  and they will cons titute entries of advanced yield trials . Various media were 

us ed  for  variety  dis s emination  and  promotion  s u ch  as  farmer  field  days , farmer’  network, 

publications and pres entation in conferences and works hops . 
 

The participatory  approach  adopted in the res earch has enhanced  the s election proces s and 

accelerated the proces s es of propos e releas e of four high yielding candidate cowpea lines with 

combine res is tance to aphids and striga gesnerioides. 
 

Res ults and Dis cus s ion 

Germplasm introduction and preliminary evaluation 
 

Three s ets of trials compris ing 12 early, 12 medium and 12 dual-purpos e lines were introduced 

from  IITA  and  evaluated  on -s tation  at  Nyankpala.  IT07K-299-6  and  IT07K-273-2-1  were 

s elected bas ed on yield earlines s and s eed colour and s ize. 

 
Cowpea Advance yield trials (CAYTs) 

Promis ing lines s elected from preliminary evaluation in 2013 cropping s eas on we re cons tituted 

into advanced yield trials (CAYT) at Damongo, Nyankpala and Yendi. They cons is ted of early 

maturing   (CAYT   1)  and   medium/late   maturing   (CAYT   2)  lines .  Yield   s tability   tes t  of 

candidate  cowpea  lines  propos ed for releas e was carried out at Nyan kpala to evaluate their 

yield performance  agains t exis ting varieties (Fig. 15). 

 
Cowpea advance yield trial 1. (Early maturing lines) 

This  trial  cons is ted  of  12  bes t  performing  early  maturing  lines  s elected  from  preliminary 

evaluation  las t  year.   The  lines  s howed  genotypic  differences  in  days  to  flowering  (DFF), 

maturity  and pod yield. The average maturity  of thes e lines was 67 days but 4 lines matured 

below the average indicating  that they were early maturing. Lines  within this maturity group 

s hould mature between 60-65 days . The increas e in maturity days could be due to changes in 

photoperiod and high temperature during the crop’s phenology and thus prolonging the period 

of vegetative growth. IT07K-299-6 gave the highes t pod yield of 1.8tons per hectare. Songotra, 

the local check recorded the leas t pod yield (945 kg/ha) among the lines tes ted (Figure 13&14). 

Average  grain  yield  was  1065 kg/ha  with  a range  of 837-1542  kg/ha. Five lines  gave grain 

yield higher than the average. The genotype that recorded the highes t grain yield was IT07K- 

299-6 (1.5 t/ha) and Songotra, the local check recorded the lowes t grain yield of les s than a ton. 
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Figure 13: Flowering and maturity day s of 12 early cowp ea lines tested at N’la, 2014 

 
. 

 

 
 
 

Figure 14: Pod y ield of 12 early maturing lines at N’la. 2014 
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Variety/Line DFF Days to 

maturity 
Pod yield 

kg/ha 
Grain  yield kg/ha 

IT07K-187-24 
 

IT07K-188-49 
 

IT07K-211-1-8 
 

IT07K-292-10 
 

IT07K-304-9 
 

IT07K-304  - 44 
 

IT06K-137-1 
 

PADI-TUYA 

IT86D-610 

IT97K-1069-6 
 

IT97K-390-2 
 

IT99K-7-21-2-2 
 

IT99K-529-2 
 

ITOOK-1263 

44 
 

44 
 

42 
 

41 
 

43 
 

42 
 

42 
 

44 
 

45 
 

41 
 

41 
 

41 
 

43 
 

43 

68 
 

71 
 

71 
 

68 
 

68 
 

71 
 

68 
 

70 
 

70 
 

74 
 

74 
 

74 
 

72 
 

68 

1471 
 

1897 
 

1420 
 

1550 
 

2047 
 

1233 
 

1683 
 

1807 
 

1623 
 

1803 
 

1580 
 

1193 
 

1483 
 

1653 

1130 
 

1290 
 

957 
 

960 
 

1600 
 

950 
 

1370 
 

1423 
 

1270 
 

1497 
 

1027 
 

943 
 

1130 
 

1083 

Mean CV 

(% ) LSD 

(0.05) 

43 
 

1.8 
 

1.1 

70 
 

0.38 
 

0.4 

1603 
 

29.3 
 

672 

1188 
 

28.8 
 

489.6 

 

Cowpea advance yield trial 2. (Medium/late maturing lines) 

Fourteen  (14) medium maturing  cowpea lines were evaluated at Nyankpala for yield and yield 

attributes . Bes t performing  lines  will be advanced  to multi-location  yield trials  next cropping 

s eas on to tes t their performances under varied environments . There was s ignificant differe nce 

(p ≥ 0.05) between the genotypes for grain yield. The average grain yield was 1188 kg/ha with 

range  of 943 –  1600 kg/ha.  However,  three  of the lines  recorded  grain yield more than the 

check variety, Padi-tuya. IT07K-304-9 gave the highes t grain yield o f 1600 kg/ha and the leas t 

yield of 943 kg/ha was recorded by IT99K-7-21-2-2   (Table 42). 

 
Table 49: Performance of 14 medium maturing cowpea lines tested at N’la, 2014 



96 
 

DFF = Days to 50% flowering 
 

 
 

 
 

Figure 15: Grain y ield of 10 ap his/striga resistant lines tested at Ny ankp ala in 2014 
 

Screen adapted varieties for high nitrogen fixation to enhance soil fertility and crop 

productivity. 

Nitrogen  fixing potential of propos ed varieties  for releas ed was as s es s ed us ing the N s olute 

method.  With  this  method,  the  relative concentration  of N s olutes  (allantoin, allantoic acid, 

amino  compounds  and  nitrates )  in  the  xylem  s ap  reflects  the  s ources  of  nitrogen  being 

as s imilated by the legume (Unkovich et al, 2008). Xylem s ap s amples were taken and analys ed 

for ureides and nitrate concentration us ing the procedure developed by Herridge et al, 1988. 

Res ults  s howed very high percentage nitrogen  derived from the atmos phere (%Ndfa) for the 

four candidate varieties  than their parents  (Fig. 16). About 70% - 82% of nitrogen intake was 

from fixation  whereas  the parents  varieties  fix maximum of 65% indicating  that the propos ed 

varieties when releas ed for cultivation can s ignificantly fix s ubs tantial quantities of nitrogen to 

improve upon the poor nitrogen deficient s oils of northern Ghana for s us tainable agriculture. 
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Figure 16: Percent nitrogen fixed by candidate varieties and parents at N’la., 2014 

 
Achievements 

 

During  the  3  years  of  the  project  implementation,  186  cowpea  germplas m cons is ting  of 

introductions , advance lines  of cros s es and landraces  were collected acros s northern Ghana. 

Twelve  demons trations  were  conducted  in  five  dis tricts  (Tolon,  Savelugu,  Eas t  M amprus i, 

Wes t  Mamprus i and Bawku wes t) of northern  Ghana. About 300 hundred farmers  including 

100 women farmers  benefited  from the participatory  on -farm evaluations  and demons trations 

which   were   platforms    for   awarenes s   creation,   learning   and   knowledge   s haring   and 

dis s emination. 

 
Average of 535 kg breeder s eed of releas e varieties and elite lines were produced every year to 

s upply foundation  s eed producers and to permit the dis s emination and diffus ion of improved 

varieties .  Four varieties  which  combine  res is tance  to  aphids  and  striga  gesnerioides  were 

propos ed for releas e in 2014. The firs t field ins pection was done by the national variety releas e 

and   regis tration   committee   (NVRC)  on  24th    September,  2014.  A  s econd  and  final  field 

ins pection of the varieties  is expected s oon before they can be releas ed and given a national 

recognition  as varieties  for cultivation. After the varieties have been releas ed, they would be 

regis tered in a reputable journal and in the national variety catalogue. 

 
Les s ons learned 

The res ults  s o far indicated  that high yielding  cowpea varieties with res is tance to thrips and 

striga gesnerioides can be achieved but pod s ucking bugs res is tance varieties were difficult to 

develop or s elect becaus e pod s uckers are a complex and the y caus e damage on cowpea plants 

at different periods within the crop’s pod formation s tages . I therefore, s ugges t that a particular 
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pod s ucker s hould be targeted mos t probably the important and common ones in Ghana. I have 

als o  s earch  through  literature  bu t  could  not  get  work on  res is tance  to  pod  s ucking  bugs 

generally. Previous  works on res is tance to pod s ucking bugs targeted a particular pod s ucker 

s uch as Riptortus dentipes or Nezera viridula which are reported to be the mos t damaging pod - 

s ucking pes t on cowpea in Ghana. 

 
The s tudies  revealed  that s election  criteria varied within the farmers  during the PVS. Whils t 

male farmers  s election  of good varieties  was on higher number of pods per plant, larger s eed 

s ize  and  white  black-eye,  the  female  farmers   s election  criteria  was  in  addition  to  thes e 

characteris tics , varieties  that could cook fas ter (les s energy to cook) s uch as thos e with thin 

s eed coat tes ter. 
 

 
 
 

Improving  the  livelihood  of  s mallholder  farmers  in  drought-prone  areas  of Sub-Saharan 

Africa and As ia through enhanced  grain legume production  and productivity 

 
Principal  Inves tigator:  M. Haruna 

Collaborating  Scientis ts : I.D.K. Atok ple, M. Abudulai, A.N. Wiredu, Y.E. Owusu & Issahak u 

Memunatu 

Es timated  Duration:  3 years (2014-2017) 

Spons ors : USAID 

Location:  Nyankpala, Manga, Wa & Navrongo 

 
Project rational/Background: 

Farm  level  yields  of  cowpea  on  area  bas is  has  remained  low (600-800kg/ha)  compared  to 

res earch  fields   (1600-2500  kg/ha).  Among  the  s everal  factors   that  account  for  the  low 

productivity include lack of farmer acces s to high yielding varieties , biotic and abiotic s tres s es 

and  improper  cultural  practices   in  its  cultivation.  Des pite  the  fact  that  CSIR-SARI  has 

developed  and  releas ed  for  cultivation  improved  cowpea  varieties  s uitable  for the  i nterior 

s avanna, diagnos tic s urveys  have s hown that rural farmers invariably do not have acces s to 

thes e improved  varieties . This  is  due to the fact that the s eed indus try in Ghana has been 

privatized  and dealers find it unattractive to open s ale outlets in thes e hinterlands . Hence, phase 

two   of  the   Tropical  Legumes   project’s   activities   were   initially   tailored   on   promotion, 

dis s emination  and  diffus ion  of drought  tolerant  cowpea  lines  developed  in  Phas e 1.   This 

involved  introducing  to farmers  the new drough t tolerant varieties and train s elected farming 

communities   on   improved   techniques   in   the   cultivation   of   cowpea   through   on -farm 

participatory  res earch  and demons trations . However, s ince this  was the firs t year of project 

implementation,  adaptation  s tudies  was  carried  out  on  thes e materials  before embarking  on 

promotion and dis s emination. 



99 
 

Objective(s ) 

The  major  objective  of  the  project  was  to  enhance  the  competitivenes s  of grain  legumes 

(cowpea) for increas e income and nutrition s ecurity of s mallholder fa rmers in the dry lands of 

s ub-Saharan Africa. 

 
 

Specifically to: 
 

a. Develop  s us tainable s eed production  and delivery s ys tem for reaching s mallholder farmers 

in drought prone areas . 

b. Es tablis h partners hips  to ups cale the promotion, dis s emination  and diffus ion of res ources 

(varieties developed) from previous phas e. 

 
Materials  and Methods 

 
Ten drought tolerant cowpea lines s elected after evaluating s ixteen lines that were developed 

by IITA during phas e 1 of the project were us ed to es tablis h on -s tation and farm participatory 

variety s election  (FPVS) trials  at three s ites in the northern region of Ghana to create farmers 

awarenes s ,  introduce  farmers   to  thes e  varieties   and  identify  farmers ’  preferred  traits  to 

facilitate the adoption of the lines . The on -s tation trial was under the s cientis t management and 

the on-farm trials  were managed by farmers with s cientis t s upervis ion. Treatments for the on - 

s tation  trial were  10 drought  tolerant  lines  including  a check variety  whereas  five drought 

tolerant lines including farmers ’ own variety cons tituted treatments for the on -farm trials . 

Experimental des ign for both on -s tation and on -farm trials was randomize complete block with 

three replications . Planting  was done at s pacing of 60 cm x 20cm and fertilizer was applied at 

rate of 25-60-30 of urea, triple s ingle s upper phos phate (P2O5) and muriate of potas h (K2O). 

Lambda  cyhalothrin  (Karate  2.5  E.C)  at  rate  of  60mls  per  15litres  knaps ack s prayer was 

applied to effectively  control ins ect pes ts at the vegetative, pre -flowering, flowering and pod 

development  s tages . The treatments  were as s igned to four row plots in a block. Plots were 4 

meters  long  by  1.8 meters  wide. Plants  were  s paced  60 centimeters  between  rows  and  20 

centimeters within rows . Data was collected in the two in ner rows for analys is . 
 

Res ults and Dis cus s ion 
 

Participatory farmers from were brought to the on -farm trials to obs erve the performance of the 

treatments at vegetative growth s tages and at harves t and to s elect their preferred lines as part 

of a learning  and  technology  dis s emination  proces s . The  farmers  were  organized  into four 

groups . Two  high performing  lines  (IT99K-1122 and IT98K-628) were preferred  and s elected 

by  all  four  farmer  groups  indicating  that  farmers  will  readily  adopt  thes e  varieties  when 

releas ed. Among the criterion  us ed by farmers  in s electing  good performing lines were grain 

and biomas s yield, colour of the s eed coat and s ize of the s eed. Varieties with bold or large 

grain s ize and white s eed coat were preferred. 
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Crop 
(kg/ha)              yield              (days ) 

Variety                                         
(kg/ha)                                   (Kg)         

Special Attribute 
Name 

High yielding, striga 

res is tance 
Cowpea Songotra 2,000 3,600 60-65 200  

      Higher grain and 

      fodder yields , 

      moderately res is tant 

      to aphids and striga 

 

Cowpea 
 

Padi-tuya 
 

2,400 
 

5,400 
 

65-70 
 

350  

 
Cowpea 

  
2,500 

 
3,200 

 
55-60 

 
150 

 
Highly tolerant to 

 Apagbaala     heat/drought 

 
Cowpea 

 
Baawutawuta 

 
2,200 

 
4,200 

 
75-80 

 
50 

 

striga gesnerioides 

 

Variety maintenance 
 

 
It  is  mandatory  for breeders  in  the  public  res earch  ins titutes  to  produce breeders ' s eed of 

releas ed varieties to s upply foundation s eed growers and als o to maintain the genetic purity of 

thes e varieties over time. During reporting period we embarked on breede r s eed production of 

all releas ed varieties and elite cowpea lines (Table 2). This was done under the s upervis ion of 

the breeder. 
 

Table  2. Characteris tics of cowpea varieties and quantity of breeder s eed produced, 2012 
 

Yield potential                            Quantity 

                       of s eed 
Grain    yield Fodder Maturity produced 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Highly res is tant to 

 
 
 
 

 
THE  WAY FORWARD 

 

Though AGRA -Cowpea project has ended, we s hall continue to identify/develop  and s creen 

more genotypes  for res is tance to the major biotic and abiotic s tres s factors which the project 

s eeks  to addres s .   About 20 F4 generations of cros s es that combine important traits s uch as 

drought tolerance, earlines s , Striga and thrips res is tance have been developed and would be 
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advance  to  yield  trials  this  s eas on.   Second  field  ins pection  plot of the candidate cowpea 

varieties  propos ed for releas ed will be es tablis hed during this  cropping  s eas on to invite the 

NVRS for the s econd and final field ins pection. The programme s hall continue to improve the 

genetic makeup of s elected genotypes through hybridization to incorporate traits relevant for 

the attainment  of the cowpea programme  res earch objectives .  Res earch will be conducted to 

ups cale   the   promotion,   dis s emination   and   diffus ion  of  already  developed   technologies 

(varieties ) through  es tablis h  partners hips  with  exis ting  legumes  projects  es pecially  the new 

AGRA project on rhizobium inoculants production. The production of breeder and foundation 

s eed of Padi-tuya, Songotra, Apagbaala  and Zaayura  would be enhanced to meet the s eed 

requirement  of the cowpea out s caling project. 
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SOIL MICROBIOLOGY 
 

Putting  Nitrogen Fixation to Work for Smallholder Farmers in the 
Northern Region of Ghana 

 
Principal  Inves tigator:  Rev.-Dr.  Benjamin  D.K. Ahiabor 

Collaborating   Scientis ts : Nil 

Es timated  Duration:  1 year 

Spons or: IITA, Ibadan, Nigeria 

Location:  Northern Region, Ghana 

 
Background and Jus tification: 

Cowpea and groundnut  are the principal grain legume crops and s ource of dietary protein for 

human nutrition in Ghana. Thes e legume crops are able to nodulate with rhizobium bacteria in 

the s oil and benefit the plant through biological N2 fixation. Bes ides thes e two legumes is the 

more recently introduced s oybean whos e production has fas t caught up with thos e of cowpea 

and groundnut  and has even almos t outs tripped the production of cowpea and groundnut in 

many places . Farm-hous ehold average yield outputs of s oybean, groundnut and cowpea have 

been found to be 737 kg grain/ha, 712 kg pod/ha and 365 kg grain/ha. Thes e are woefully low 

and therefore agronomic interventions need to be introduced to clos e the yield gaps and to rais e 

thes e yields to an average of at leas t 2 t/ha for all the three crops on farmers ’ fields . 

 
During the reporting period under review (April, 2014 to March, 2015), both on -s tation and on- 

farm  experiments   geared   towards   the   development   of  varie ty   x  inoculants   x  nutrient 

management  recommendations  for s oybean,  cowpea and groundnut  were conducted. Thes e 

included  various  varieties  of s oybean inoculated or not inoculated or a s ingle variety of each 

(s oybean & cowpea) inoculated or not in combination s with different nutrient amendments like 

TSP,   KCl,  and   Boos t  Xtra.  For  groundnut,   the   input   requirement   trials   included   the 

combinations of lime  (CaO) with other nutrient amendments like TSP, KCl, and Boos t Xtra. 

 
Objectives : 

 
Activity  1 objective:  To determine the growth, yield and biological nitrogen fixation  (BNF) 

res pons es of different s oybean varieties to rhizobium inoculation with or without P fertilizer 

application 

 
Activity  2   objective:   To   determine   the   res pons e  of  cowpea   (Songotra)   to   Rhizobium 

inoculation and manure 

 
Activity  3  objective:  To  determine  the  growth,  yield  &  biological  nitrogen  fixation  (BNF) 

res pons es of s oybean, cowpea and groundnut  to integrated applications of P (TSP), K (KCl) 

and Boos t Xtra at different locations 
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Expecte d  Beneficiaries 

Farmers , Agro-input Producers , Agro -input Dealers , Legume Proces s ors , Certified  Seed 

Growers , Agricultural Res earchers , Academia 

 
Materials  & Methods 

 
Activity 1: Evaluation of different soybean varieties for yield and biological nitrogen fixatio n 

(BNF) in the Northern Region 

 
Tes t varieties , trial locations  and implementers 

Three  s oybean  variety  trials  involving  the  varieties  Jenguma,  Afayak,  Suong  Pungun, and 

Songda  were  es tablis hed  on -farm at Zakoli (Yendi Municipality) and Nangunkpang  (Karaga 

Dis trict) and on-s tation at Nyankpala (Tolon Dis trict) in the Northern Region (Table 42). Apart 

from the Nyankpala and Zakoli trials which were es tablis hed and managed by SARI and SARI 

& EPDRA  (Evangelical  Pres byterian  Development  and  Relief  Agency),  res p ectively,  all the 

other  s oybean  variety  trials  were  implemented  jointly  by  SARI and  the  res pective  dis trict 

directorates  of the Minis try of Food and Agriculture. The trials were es tablis hed on June 24, 

2014, July 3, 2014 and July 7, 2014 at Zakoli, Nyankpa la and Nangunkpang, res pectively. 

 
Table 50: Locations of the trials in the Northern Region 

 

rial type Mandate  area Community No. of 

trials 
Res pons ible  partner 

ins titution 
 

Soybean 

variety 

trial 

Yendi Municipality Zakoli 1 SARI, EPDRA 

Karaga Dis trict Nangunkpang 1 SARI, MoFA 
Tolon Dis trict Nyankpala (on- 

s tation) 
1 SARI 

 
At every location  the land was ploughed  with a tractor and then harrowed  with a hoe after 

which the fields were demarcated into plots according to the type of t rial. Soybean plots were 

4.5 m long and 3 m wide giving a plot area of 13.5 m2. The trials were laid leaving an alley of 

1.5 m between  inoculated  and un -inoculated  plots  within a replicate and a dis tance of 2.0 m 

between  two replicates . The dis tance betwee n two plots within a row was 0.5 m. Planting was 

done at a s pacing of 50 cm between  rows  and 10 cm between plants at 2 s eeds per hill (this 

gives 400,000  plants /ha). There were nine lines or rows per plot. 

 
Weedy fallow plots were included in the lay -out to allow the s ampling of the natural re-growth 

(weeds ) as reference plants for the as s es s ment of biological nitrogen fixation (BNF) of the tes t 

legumes by the Total N Difference method. 

 
A s plit-plot  arrangement  in a randomized complete block des ign at fou r replications was us ed 

for the s oybean variety trials at all locations with inoculation as main plot and s oybean variety 

as s ub-plot. The s oybean varieties us ed were Jenguma, Afayak, Songda, Suong Pungun. 
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All the plots received bas al applications of org anic manure (fertis oil) at a moderate rate of 4 

t/ha (= 5.4 kg/plot) and P and K in the forms  of TSP and KCl, res pectively at the rates of 30 kg 

P (= 202 g TSP/plot) and 30 kg K /ha (= 81.0 g MoP/plot). The organic manure (fertis oil) was 

broadcas t and inco rporated in the s oil by s hallow tillage 1-2 weeks before planting whereas the 

P and K fertilizers  were band -placed 2-3 weeks after s owing (WAS) in a trench dug 5 cm away 

from the hill and 5 cm deep and covered after application. 

 
 

The s oybean s eed was inoculated  with the commercial inoculants  Rhizobin (Bradyrhizobium 

s train 532c) before s owing. Appropriate  quantity  of water was us ed to mois ten the s eed and 

s tirred  well  and  the  inoculants  added  at  the  rate  of 5 g/kg  s eed. The  mixture  was  s tirred 

thoroughly  after which the inoculated  s eed was air-dried  in the s hade for at leas t 30 minutes 

before planting. 

 
A pre-emergence herbicide “Buta plus ” was applied at planting to control weeds on the fields . 

Subs equent  manual weeding  with a hoe was done as and when nece s s ary. The crops  were 

monitored  and  s prayed  agains t  ins ect  pes ts  as  and  when  neces s ary  by  the  s taff from the 

Entomology Section of SARI according to recommended s pray regimes . 

 
Data collected during the reporting period under review included, s hoot biomas s , root biomas s , 

and nodulation at full pod fill (R4) s tage, yield and s ome yield components . Biomas s s ampling 

and nodulation  as s es s ment were done at full pod s tage (R4) by indicating the s ampling area 

and five (5) hills  of plants  (i.e. 10 plants ) were s ele cted randomly for s ampling after counting 

and  recording  the  total number  of plants  in  the  indicated  s ampling  area. The  field  (fres h) 

weight of the 10 plants was determined and a s ub -s ample of five plants were then taken from 

the ten plants , weighed and the n oven-dried at 80oC for 48 h to cons tant weight and the weight 

recorded. 

 
The roots  cut from the five plants  were was hed and air-dried  and the nodules  removed and 

counted before oven -drying them at 80oC for 48 h to cons tant weight and the weights recorded . 

 
Harves ting:  All the varieties  were harves ted 19 WAP apart from Soung Pungun which was 

harves ted a week earlier.  Harves ting was done when all the pods turned brownis h or tan. All 

the plants within the 3 inner rows were counted and recorded. Thes e plants  within the 3 inner 

rows were harves ted in all treatment by uprooting the plants with the hand. 10 plants were then 

s elected  at random for each treatment  and the pods  detached  from the plants , weighed  and 

counted and the average pod number per plant (i. e. pod load) was calculated. The pods were 

then thres hed and winnowed to obtain the grains which were s un -dried for about 1 week and 

their weights meas ured on a digital s cale. One thous and (1000) s eeds were then counted from 

the dried grains for all the treatments to determine s eed s ize which was recorded as 1000-s eed 

weight. 



105 
 

Activity 2: Determination of appropriate input requirements for cowpea in northern Ghana 

Objective 2: To determine the res pons e of cowpea (Songotra) to Rhizobium inoculation and 

manure 

 
The cowpea variety, Songotra was us ed for this trial. This trial was ins talled at Tus ani (Yendi 

Municipality),  Tong (Karaga), and Nyankpala. In the Northern  Region, SARI and EPDRA or 

MoFA collaborated  to es tablis h and manage the trials . At every location , s oil s ampling  and 

land preparation  were done as reported under activity 1. The trial plots were 4.2 m long and 3 

m wide and the planting dis tance was 60 cm x 20 cm at three s eeds per hill and thinned to two 

per hill (i.e. 166667 plants /ha). The cowpea va riety us ed was Songotra and there were s even 

lines or rows per plot. Weedy fallow plots were included in the lay -out to allow the s ampling of 

the  natural re-growth  (weeds ) as  reference  plants  for the as s es s ment of biological nitrogen 

fixation  (BNF) of the tes t legumes by the Total N Difference  method. 

 
A s plit-plot  arrangement  in a randomized complete block des ign at four replications was us ed 

for the cowpea-fertis oil trials at all locations with inoculation as the main plot and fertis oil rate 

as s ub-plot An alley of 0.5 m was maintained between two adjacent plots whereas the dis tance 

between each s et of replicates was 1.5 m. 

 
Bas al applications of TSP (30 kg P/ha = 188 g TSP/plot) and MoP (KCl) (30 kg K/ha = 75.6 g 

MoP/plot) were applied to all plots in ba nds in a trench dug 5 cm away from the hill and 

covered after application. 
 

The manure (fertis oil) was applied as a treatment at four different rates of 0, 2, 4 and 6 t /ha  (= 

0, 2.52, 5.04, 7.56 kg/plot) by broadcas ting and incorporating into the s oil on July 23, 2014, 

July 28 and Augus t 2, 2014 at Tus ani, Tong and Nyankpala, res pectively. The res pective 

planting dates were Augus t 01, July 28 and Augus t 12, 2014, res pectively. 
 

Inoculation   of  cowpea  was  done  us ing  the  one -s tep  method.  Sugar  s olution  (20%)  was 

prepared  by us ing a 100 ml meas uring cylinder into which 80 ml of water and 20 g of s ugar 

were meas ured and thoroughly  mixed giving a 20% (w/v) s ugar s olution. A s mall quantity of 

the s ugar s olution was s prinkled on the s eeds to mois ten them before mixing the s eeds with the 

inoculants  (s train  BR3267)  obtained  from EMBRAPA, Brazil. The inoculated  s eeds  were air - 

dried briefly and then s own. 

 
Data collection 

Data collected during the reporting period under review included, s hoot biomas s , root biomas s 

and nodulation at full pod fill (R4) s tage, yield and s ome yield components . 
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Activity 3: Determination of appropriate input requirements for soybean, cowpea, and 

groundnut in northern Ghana 

 
Objective:  To determine the growth, yield & biological nitrogen fixat ion  (BNF) res pons es of 

s oybean, cowpea and groundnut to integrated applications of P (TSP), K (KCl)  and Boos t Xtra 

at different locations 

 
 

Soil s ampling, land preparation  and field lay-out 

Thes e    activities     were    carried     out    s imilarly     as     in    the    s oybean     varie ty    and 

cowpea/inoculants /fertis oil trials . The plot s izes for the s oybean input trials were 4.5 m x 3.0 m 

and thos e for both cowpea and groundnut  input trials were 4.2 m x 3.0 m at all the locations . 

Weedy  fallow  plots  were  laid  to  allow  the  s ampling  of th e natural re-growth  (weeds ) as 

reference plants for the as s es s ment of biological nitrogen fixation  (BNF) of the tes t legumes . 

 
Tes t varieties , trial locations  and implementers 

The legume varieties  us ed in the s oybean, cowpea and groundnut input trials we re Jenguma, 

Songotra and Samnut 22, res pectively. The trial locations are s hown in Table 43 below. 
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Table 51: Locations, trial type, dates of planting and implementers of soybean, cowpea and 

groundnut input trials in the Northern Region in 2014 

 
Type  of 

trial 
Mandate  Area Community No. of 

trials 
Res pons ible 

partner  ins titution 
 
 
 
 
 
 
 
 

 
Input trials 

Yendi Municipality: 

 
Soybean/Cowpea/Groundn 

ut 

(TSP/KCl/Boos tXtra) 

 
Cowpea + Fertis oil 

Zakoli,        Tus ani, 

Gundogu 
 

 
 
 
 

Tus ani 

 

 
9 

 

 
 
 

1 

SARI, EPDRA 

Karaga Dis trict: 

 
Soybean/Cowpea/Groundn 

ut 

(TSP/KCl/Boos tXtra) 

 
Cowpea + Fertis oil 

 

 
Nangunkpang, 

Karaga, Tong 

 

 
Tong 

 
 

 
9 

 

 
1 

SARI, MoFA 

Tolon Dis trict: 

 
Soybean/Cowpea/Groundn 

ut 

(TSP/KCl/Boos tXtra) 

 
Cowpea + Fertis oil 

 
Nyankpala       (On- 

station) 
 

 
 
 

On-s tation 

 
3 

 

 
 
 
 

1 

SARI 

 Total  24  
 

Experimental   des ign and treatments 

The s oybean, cowpea and groundnut input trials were ins talled us ing a s plit -plot arrangement 

in  a  Randomized   Complete  Block  Des ign  (RCBD)  at  four  (4)  replications  acros s  all  the 

locations . Inoculation was the main plot and the fertilizer type was the s ub -plot for s oybean and 

cowpea whereas  lime (CaO) at 500 kg/ha (630 g/plot) was the main plot and fertilizer type as 

s ub-plot  for groundnut.  The  fertilizer  types  us ed  were T SP (30 kg P/ha), KCl (30 kg K/ha), 

Boos t Xtra {a foliar fertilizer;  at 4 L/ha (121 ml/5L of water)} and the treatment combinations 

for the input trials on the three legumes acros s all the locations were: Control, TSP, KCl, Boos t 

Xtra   (BX),   TSP+KCl,   TSP+BX,   KCl+BX   and   TSP+KCl+BX.   Generally,   TSP   and   KCl 

treatments  were  impos ed  two  weeks  after s owing acros s the regions  by depos iting them in 

trenches dug 5cm away from the hill (band application) and covered with s oil. Boos t Xtra was 

applied at flower initiation and s ubs equently at two weeks interval after the firs t application till 

full pod s tage. 
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A  weed  fallow treatment  of s ame  plot  s ize  was  provided  for each  crop. Ins ect  infes tation 

(influence of biophys ical factors ) was monitored and controlled on all the t es t crops by the s taff 

of the Entomology Section of SARI. 

 
Farmer  Field Day 

A farmer field day was held on 13th  September, 2014 at Karaga. This field day was organized 

jointly  with  the  AGRA  Soil  Health  Project  on  inoculants  production.  The  field  day  was 

generally a day-long event held at an input trial (involving s oybean, cowpea & groundnut) and 

AGRA’s  s oybean demons tration field at Karaga in the Karaga Dis trict. The objective of the 

farmer  field day was to empower farmers  with knowledge  and s kills  to enable them increas e 

their  productions .  The  programme  was  organized  to  s harpen  the  farmers ’ ability  to  make 

critical and informed  decis ions that renders their farming profitable and s us tainable. 

 
Content  of the Field Day 

Farmers were taken through the treatment s on the field for them to appreciate the performance 

of the technologies  on the field. The method of inoculation of s oybean & cowpea s eeds was 

demons trated to the farmers who were als o educated on the application of mineral and organic 

fertilizers . The participants were taught the correct method, the mode and time of application of 

thes e fertilizers . They were particularly  as ked to dibble or drill and burry all mineral fertilizers 

to ens ure that when it rains water does n’t carry the fertilizers  to other fields . 

 
Res ults /Major  Findings 

Inoculation had no pos itive effect on all the parameters meas ured in all the varieties . Pod yield 

(weight) even s eemed to have been s uppres s ed by inoculation. The variety Afayak appeared to 

have  a higher  nodulating  capacity  (28 nodules /plant; 112.4 mg nodule/plant) than the other 

varieties  tes ted es pecially  Jenguma (20 nodules /plant; 66.9 mg nodule/plant) and Songda (18 

nodules /plant;  79.4 mg  nodule/plant)  with  Jenguma  being  the  leas t  in  terms  of nodulation. 

Suong Pungun had 20 nodules /plant and nodule dry weight of 102 mg/plant. Jenguma had a 

higher pod load (116 pods /plant) than the other varieties and this might be due the interaction 

between  this  variety  and  inoculation.  Root  dry  biomas s  production  did  not  depend  on 

inoculation nor on type of variety but Afayak produced the highes t dry s hoot biomas s (9.1 t/ha) 

though the value was s imilar to that of Jenguma (7.8 t/ha) with Songda and Suong Pungun 

having s imilar  biomas s yields of 6.7 t/ha and 6.2 t/ha, res pectively. 

 
Inoculation again had no effect on the growth and yield parameters of Jenguma in the various 

input  treatments . When  Jenguma  was  s ubjected  to  the  application  of the  various  fertilizer 

inputs ,  only  the  combination   of  TSP  with  Boos t  Xtra  s ignificantly   s timulated  a  h igher 

nodulation (36 nodules /plant; 119.3 mg nodules /plant) compared with the control though thes e 

were  s tatis tically  s imilar  to the other input combinations  except the KCl + BX treatment  (25 

nodules /plant;  76.1  mg  nodule/plant).  Root  yield  in  Jenguma  res p onded  to  TSP+KCl  (829 

kg/ha) and TSP+KCl+BX (797 kg/ha) treatments when compared to the control (694 kg/ha) as 

well as  to  KCl only  (626 kg/ha),  BX only  (699 kg/ha)  and  KCl+BX (618 kg/ha) treatments . 

This  indicates  that TSP was the input res pons ible for the pos itive root yield res pons es under 

thes e treatments . However, the fact that TSP only treatment  produced s imilar root growth to 



109 
 

the  control treatment  indicates  that  the  P in  TSP required  s ome other nutrient elements  to 

balance it in order to fully expres s its effect on root growth in Jenguma. Neither inoculation nor 

input  addition  enhanced  s hoot  dry  biomas s  production  in  Jenguma  and  application  of a 

combination  of KCl and BX (i.e. KCl + BX) even s uppres s ed s hoot growth (6.03 t/ha) when 

compared to the control treatment (9.6 t/ha). 

 
Pod and grain yields  of Jenguma were greatly enhanced  with P fertilizer application, whether 

alone  or combined  with  other nutrients  {Pod: Control (2.84 t/ha), TSP (3.39 t/ha), TSP+BX 

(3.50  t/ha),  TSP+KCL (3.52 t/ha), TSP+KCL+BX  (3.84 t/ha);  Grain: Control (1.36 t/ha), TSP 

(1.66  t/ha),  TSP+BX  (1.55 t/ha), TSP+KCL (1.68 t/ha), TSP+KCL+BX  (1.70 t/ha)}.  Jenguma 

grain s ize was , however, not affected by rhizobium inoculation or input application. 

 
Though Rhizobium inoculation  tended to  enhance nodulation  and root growth in cowpea, it 

tended to s uppres s s hoot growth when the crop was fertilized with fertis oil. Application of 6 

t/ha of fertis oil had a s ignificant  pos itive effect on root growth in cowpea (401 kg/ha) when 

compared  with the control (309 kg/ha) and even though the s ame rate produced bigger s eeds 

than the 2 t/ha and 4 t/ha treatments , s eeds from the 6 t/ha treatment were of the s ame s ize as 

thos e  from  the  control.  Single  combinations  of  BX  with  either  TSP  or  KCl  s ignificantly 

stimulated s hoot biomas s growth when cowpea was s ubjected to the various input applications . 

 
Groundnut root growth was increas ed by all the inputs applied to groundnut in contras t to the 

other parameters  meas ured which were not increas ed by any of the input s applied. However, 

application  of lime, whether s ingly or in combination with the fertilizer inputs did not produce 

any benefit to groundnut. 

 
Conclus ions /Recommendations 

Generally, rhizobium inoculation  did not have any remarkable effect on the tes t crop varieties 

either alone or in integration with the fertilizer types us ed as expected. This might be attributed 

to the low quality (3.6 x 105cells /ml) of the inoculants  us ed as agains t the recommended cell 

count of 1.0 x 109  cells /ml). Wherever any effects  were produced by the inputs applied, they 

were by either TSP or TSP in combination with KCl or Boos tXtra. It is therefore recommended 

that the trials be repeated in the 2015 growing s eas on us ing a very high quality inoculants . This 

s hould be done us ing only TSP and TSP-combined inputs us ed las t year becaus e where any 

effects  were  produced  by  the  inputs  applied,  they  were  by  either TSP or TSP -combined 

fertilizers . 
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SOIL FERTILITY 
 
 

Boosting maize -based cropping  system productivity  in northern savannah 

zones of Ghana through widespread adoption of Integrated Soil Fertility 

Management 
 
 

Principal  Inves tigator:  Drs . Mathias Fos u & SK Nuts ugah 
 

Collaborating   Scientis ts : Drs . BDK Ahiabor & SSJ Buah, F Kus i & WK Atakora 
 

Es timated  Duration:  February 1, 2010 - November 30, 2014 
 

Spons ors : The Alliance for a Green Revolution in Africa (AGRA) 
 

Location:  Northern, Upper Wes t & Upper Eas t regions 
 
 
 

Background 
 

Northern  Ghana,  cons idered  as  the breadbas ket region of the country has over 40% of the 

agricultural land. However, th e area is plagued with high levels of food ins ecurity and poverty. 

This is a major concern to the government and its development partners .  The main reas on for 

the extreme poverty and high food ins ecurity is that the bulk of the population are s mall -s cale 

res ource-poor  farmers  who  rely  mainly  on  rain  fed  agriculture  to  improve  their livelihoods 

under low farm input conditions . The s oils  of the area are degraded and infertile. To addres s 

this problem, an important intervention is the need to increas e the wid e-s cale us e of improved 

s eeds and fertilizers within the context of integrated s oil fertility  management. 
 

The important food crops in Ghana are maize, rice, s orghum, millet, cas s ava and legumes s uch 

as groundnut and cowpea. Among the cereals , maize is the mos t important with about 750,000 

ha allocated to the crop annually.  Cowpea and groundnut are very important legume food crop 

with s oybean becoming important as cas h crop. Ghana meets only 51% of its maize needs , and 

only  25%  of  its  rice  s upplies  (MOFA,  2007).  The  yields  of thes e crops  are  however  low 

becaus e of low s oil fertility  and  low application  of external inputs .  Integrated  Soil Fertility 

Management  (ISFM)  is the approach  advocated  by AGRA to improve the fertility  s tatus  of 

African  s oils . ISFM practices  include appropriate  fertilizer and organic input management  in 

combination with the utilization of improved crop varieties , and adaptation to local conditions . 

This  approach  has  great  potential  to  increas e food  production  in  northern  Ghana  but  the 

technology needs to be widely dis s eminated to the s mall-s cale farmers . 
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The  purpos e  of  this  project  was  to  contribute  to  increas ed  food  production  and  poverty 

alleviation in rural communities  in northern Ghana through s trengthening partners hips and the 

capacity of farmers ’ organizations , agro -input dealers and res earch and development (R&D) to 

promote ISFM technologies . 
 

Objectives : 
 

1.  To  increas e  productivity   of  maize -legume  cropping  s ys tems  through  s caling  up 

proven ISFM technologies 
 

2.  To    s trengthen    farmers    organization    and   extens ion   s ys tems   for   wide   s cale 

dis s emination of ISFM technologies 
 

3.  To  monitor  and  as s es s  impacts  of  ISFM  technologies  on  s mall-s cale  agricultural 

productivity and livelihood of rural people 
 

4.  To   update   and  refine  profitable  fertilizer  recommend ations   for  maize  and  grain 

legumes in northern Ghana (Sudan and Guinea s avannah zones ) 
 

Activities 
 

Nineteen  key activities involved in the boos ting of maize -bas ed cropping s ys tem productivity 

in northern s avannah zones of Ghana through wides pread adoption o f Integrated Soil Fertility 

Management (ISFM) were implemented  during the three years and on cos t -extens ion period. 
 

Objective  1: To increas e productivity  of maize -legume cropping  s ys tems  through up -s caling 

proven ISFM technologies 
 

Activities 
 

Demons trations , FFS and On-farm tes ting of s elected ISFM options acros s two different agro - 

ecological zones (Guinea and Sudan s avannah), focus ing on s oil nutrient requirements , nutrient 

us e efficiency, biological nitrogen fixation  and crop productivity. 
 

Monitoring  s oil health  and es tablis hing the cos ts , benefits  and tradeoffs  required  for ISFM 

practices involving grain legumes in s mall-holders ’ cereal-legume  intercrops and rotations . 

Field days and exchange vis its to dis play the advantages of ISFM relative to current pr actices . 

Radio and TV documentaries and production of technical leaflets on ISFM 

Training in compos ting and fertilizer  us e 
 

Tes ting of ISFM  options 
 

A s et of bes t-bet and bes t fit ISFM options , including germplas m, fertilizer management, and 

agronomy components that are als o res ponding to market demands , were tes ted with partners 
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in  the  firs t  year for each  of the  Action  Sites . Thes e options  will be evaluated  with farmer 

as s ociations  at  two  levels : 1) Farmer  managed  demons tration  plots  with  s elected  range  of 

different  options  to be implemented  at s elected s ites ; 2) Farmer Field Schools (FFS) made up 

of preferred  ISFM option(s ) s elected by individual farmer as s ociations  in the three northern 

regions . 
 

Demonstrations 
 

There was a total of 100 demons trations per yea r with 50 demons trations per year for Northern 

region, 20 for Upper Eas t and 30 for Upper Wes t Region. 
 

The  demons trations   were  ins talled  with  partners ,  maintained  by  farmer  as s ociations  and 

managed  by  res earchers  and  MoFA extens ion officers  on 0.5 to 1.0 h a plots  depending  on 

number  of components . Each year, 2.5 t of maize s eeds , 1.6 t of cowpea s eeds  and 1.6 t of 

s oybean s eeds  were required  for the demons trations . Total fertilizer required per year for the 

demons trations  is 37.6 t. All thes e res ources were provided by the project. However, s owing, 

weed  control  and  other  management  operations  were  performed  by  farmers  through  their 

as s ociation, including farmers  field s chools . 
 

Farmer Field Schools (FFS) 

Community-bas ed   Farmer   Field   Schools    were   organized   for   farmer   groups   within   a 

community. There were about 20 to 30 farmers  forming FFS group.  Each year, 2.0 t of maize 

s eeds , 1.5 t of cowpea s eeds  and 1.5 t of s oybean s eeds  were required  for the Farmer Field 

Schools . Total fertilizer required per year for the Farmer Field Schools was 15 t. All the inputs 

and  facilitation  cos ts  for organizing  the Farmer Field Schools  were provided  by the project. 

However,   farmers   provided   the   land,   did   the   planting,   weeding,   fertilizer   application, 

harves ting and proces s ing and other activities that were required for running the Farmer Field 

Schools . 
 

The test crops were maize in rotation or intercropped with cowpea or soybean 

with   application  of  fertilizer,   compost  and   manure.   The  high  lysine  maize 

Obatampa  was promoted  within the project along hybrids that were released. 

Four  cowpea  varieties  developed  by  SARI  and  IITA  that  are  adaptable  to 

intercrop systems was promoted within the project and linked up with AGRA’s 

PASS to produce and distribute  certified  seeds to farmers at low cost. 
 

 
The project provided  all the s eeds  and fertilizer for the demons trations and als o paid for the 

preparation of the land. Planting, weeding, harves ting and proces s ing operations were done by 
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farmers .  The  farmers  als o  provided  the  land  for  the  demons trations .  The  contribution  of 

farmers  ens ured that they owned the demons trations and s upported them actively. 



114 
 

Monitoring  s oil  health  and financial  analys is  for ISFM practices  involving  grain legumes 

in s mall-holders ’ cereal-legume  intercrops  and rotations 

The economic returns to  different ISFM and grain legume production strategies 

were  calculated  to  determine  profitability  in  light  of increasing  fertilizer  prices. 

Total costs  were  computed  from the  cost  of fertilizer  applied, cost of seeds, 

labour  and  other  miscellaneous  costs  or  fees.  Gross  returns  were  calculated 

from  crop  yield  and  commodity  prices.     Profit  was  the  difference  between 

returns and costs. 
 

 
Monitor  changes in s oil health res ulting from ISFM  practice (1 MSc s tudent) 

 

AGRA’s   Soil  Health  program  identifies  low  soil  fertility  and   low  use  of 

external inputs as the main causes of low agricultural production in Africa.  As 

this    program    seeks    to    promote    agricultural   production    and    enhance 

development  through  poverty  alleviation,  soil  health  maintenance  and 

improvement  was  paramount.  Basal information on soil health was obtained  at 

the   beginning   of   the   program.   Subsequently,   the   physical,   chemical  and 

biological indicators  of soil health  were monitored  through rigorous soil testing 

as follows: 

Physical: Erosion hazard,  percent  gravel,  bulk  density,  aggregate stability and 

infiltration  rates will be monitored  annually. 

Chemical: The levels of N, P, K, Ca, Mg, S, B, would be monitored annually. 

Soil acidity (pH), OC were also be monitored. 

Biological: The  level of soil macrofauna (earthworms,  termites etc.),  parasitic 

weeds  such  as  striga  (S.  hermontica, S. gesneroides,  and S. asiatica) were 

monitored. 

Biological  nitrogen  fixation  (BNF)  in  the  soil was  monitored  in  legume  plots 

from nodule assessment. One MSc student was funded separately by AGRA to 

collect this data. 

Farmer field days and exchange visits 

Two  farmer  field  days  and  exchange  visits  were  organized  per  village  for 

members  of  farmer  associations  at  vegetative  and  crop  harvesting  phases  to 

observe   effect   of   selected   ISFM   technologies   on   crop   production   and 
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productivity.   Farmer  forums  at  the  end  of  each  field  visit  were  important 

feature in this activity. 
 

 

Radio and TV documentaries and technical leaflets production 

Radio  and  TV programs on ISFM were produced. All farmers have radio and 

would be reached  easily using the radio. Technical leaflets were produced and 

distributed  through  agro-input  dealers and AEAs. 
 

 
Training  in compos ting 

 

The  organic  carbon content  especially  in  northern  Ghana  is  very  low,  usually 

less than 1.0%.  Soil health management in this area must go hand in hand with 

the incorporation of organic matter into the soil. Use of crop residues has been 

very  limited  in  this  area  as  it  has  several  competing  uses  including  use  as 

fuelwood,  handicraft  production (basket  weaving),  dry season animal feed  etc. 

Compost  production is  practiced  to  some  extent in northern Ghana and  large 

potential exists  for widespread  production and  use.  The main limitation is lack 

of  adequate  knowledge  in  production  and  handling.  About  500  households 

were trained  within  the project to produce and use compost. 
 

 
About  120,000 hous eholds  are expected  to adopt the ISFM technologies  by the end of the 

project. The 120,000 hous eholds  required  about 45,000 t of fertilizer for maize and 9,451 t for 

s oybean making a total of 54,451 t per year. About 3,000 t of maize s eed and 1000 t each of 

cowpea and s oybean s eeds were required annually. 

 

Some   farmers   acquired   their  inputs   through   the  FBO/agro -dealer  network.  The  project 

s upported  farmer  as s ociations  in  es tablis hing  networks  and  developing  protocols  for s uch 

trans actions . In communities  where fertilizer us e is very low becaus e of extreme poverty, s mall 

packages  were s upplied to a number of farmers  es pecially  women farmers  as entry point for 

ISFM  up-s caling.  The  Project  linked up AGRA PASS for s upply of s eeds  to FBOs  at cos t. 

Project funds s et for credit s upport were als o us ed to help all farmers in the target area acces s 

credit from local banks . 

 

Objective 2: To s trengthen farmers organization and extens ion s ys tems for wide -s cale 

dis s emination of ISFM technologies 
 

Activities 
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i.            Training  in  ISFM  Technologies .  Both  farmer  as s ociations  and  extens ion 

agents (including NGOs ) will  be trained in ISFM technologies 

ii.           Training    in    extens ion    communication    and    technology    dis s emination 

methods . This training will be for extens ion agents and leaders of FBOs 

iii.          Training  in  FBO  management.  This  training  will be  for leaders  of farmer 

as s ociations . 

iv.          Training   in   management   of  demons trations .  This   training   will  be  for 

extens ion agents and leaders of farmer as s ociations . 

v.           Motivation.  The  project  will s ign  MoU with  MoFA  extens ion  agents  for 

good delivery for which they will be paid per diems . Motor bikes will be provided for 

regional  liais on  officers  who  will  be  agricultural  extens ion  agents  that  will have 

region-wide  s upervis ory  role. They  will als o  receive  ‘top  up’ allowances  from the 

project.  A  number  of  local  coordinators  will  als o  be  s upplied  with  bicycles  to 

facilitate   movements .  The   project   will  als o   s pons or  meetings   of  FBOs  where 

neces s ary  and  facilitate  reporting  through  provis ion  of  bas ic  s upplies  s uch  as 

s tationery. 
 

 

The  project  liaised  with  IFDC,  AfNet,  MCA-Ghana  and  other  organizations 

offering  training  similar  to  what  this  project  was  doing,  whenever  possible. 

About  50  persons  were  trained  at  each  training  session and  a total of about 

5000  stakeholders  were trained  over the 3  years of the project.  Other topics 

covered    within   the   training   were   identified   by   the   local   coordinators. 

Information   leaflets  on  ISFM  products,   technology  packages,   specifications 

and timing were produced and distributed  to trainees and other stakeholders. 
 

 
Objective 3: To monitor and as s es s impacts of ISFM technologies on s mall-s cale agricultural 

productivity and livelihoo d of rural people 
 

Activities 
 

i.    Develop and adapt PM&E training materials  for us e in implementation  s ites 

ii.   Des ign a PM&E s ys tem at the project and community level that can be us ed 

to monitor and evaluate the performance, proces s and impacts on livelihood. 

iii.  Build  capacity  of communities  and teams  to es tablis h and facilitate PM&E 

proces s es 

iv.  Identify   local   and   s cientific   indicators   for   monitoring   livelihood   and 

environmental impacts of ISFM. 



117 
 

v.   Conduct   bas eline   s tudies   to  collect  data  on  the  bas eline  s ituation  of 

developed indicators 

vi.  Develop tools and methods for collecting and analys ing data on indicators 
 

 
Objective 4: To update and refine profitable fertilizer  recommendations  for maize  and grain 

legumes in northern Ghana (Sudan and Guinea s avannah zones ) 
 

Activities 
 

i.  Identify and s elect benchmark s oils for fertilizer  recommendations 

ii. Conduct participatory yield res pons e trials or adaptive trials 

iii. Soil tes ting in the field with s imple but calibrated kits 
 

 
Identify, select and map benchmark soils and make fertilizer recomme ndations 

 
Benchmark  s oils  are  the  mos t  important  s oils  on  which  s elected  crops  are  grown.  Their 

identification,   s election  and  mapping  are  es s ential  for  making  location  s pecific  fertilizer 

recommendation  for the  crops  s elected.  Some  work was  s tarted  by  Soil  Res earch  Ins titute 

under  the  Soil  Fertility  Management  Action  Plan  to  map  out  benchmark  s oils  and  make 

fertilizer  recommendations .  This  work  was  not  completed  due  to  lack of funds . One  MSc 

s tudent  was  us ed  to  work  with  Soil  Res earch  Ins titute  to  review the  work done  and  fill 

important  gaps  to complete the mapping  and fertilizer recommendations  with the us e of crop 

models and the involvement of Prof. Gerrit  Hoogenboom of Univers ity of Florida, USA. 
 

Conduct participatory yield response trials with farmers and fertilizer importers. 

 
Participatory   fertilizer  trials   were  conducted   at  the  action  s ites  to  validate  the  fertilizer 

recommendations .   Economic   analys is   was   key   component   of   the   validation.   Fertilizer 

recommendations  would be made for the s elected agro -ecologies and dis s eminated as part of 

the package for ISFM promotion. The project collaborated with AfNet, YARA and CHEMICO 

to    develop    s uitable    fertilizer    blends    for   farmers    at   different    s ites    depending   on 

recommendation. 
 

Soil testing in the field with simple but calibrated test kits and participatory yield response 

trials 

 

Soil test kits are not used  in Ghana but they offer a quick and less expensive 

way  of  diagnosing  nutrient  deficiencies  for  efficient  and  targeted  fertilizer  use. 

The  kits  for  soil  nutrients   typically  rely  on  filtered  extraction  followed  by 
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colored reactions, and then the results are read from a color chart. Leaf or some 

other  organ  extract  of the  plant  may  be  analyzed  to  confirm deficiencies  for 

growing  crops.     Soil test  kits  need  calibration  for  specific  locations  and  this 

was   done   for   the  selected   agro-ecologies  of  Ghana.   These  analyses  are 

generally    quantitative    and    reliable.    However,    complex   and    unexplained 

nutrient  relations  were  investigated  through  laboratory  analyses  conducted  at 

the SARI or SRI soil chemistry laboratories. There was an opportunity to also 

use 1 MSc Student. 

Achievements 
 

The AGRA Soil Health project s tarted in 2010 cropping s eas on in Upper Eas t, Upper Wes t and 

Northern regions and was expected to end on 31st  January, 2013. However, due to availability 

of res idual funds and non -completion of s ome activities , ‘no cos t extens ion’ was approved for 

the period 1st February, 2013 to 31st  January, 2014 and then s ubs equently from 1st February, 

2014 to 30th November, 2014 to complete the project activities . The main achievements of the 

project s ince its inception in February 1, 2010 include the following  s cientific findings : 

 

Averaged  acros s  all dis tricts , the  fertilizer  rate  NPK 60-40-40  gave  maize  yield  of 2.4 t/ha. 

Adding  15kgN/ha  over the  recommended  N rate  did  not  s ignificantly  increas e the yield of 

maize   except   in  UER.  Applying  half  the  recommended   rate  of  fertilizer  (NPK  30 -20-20) 

res ulted  in  maize  yield of 1.4t/ha which was s ignificantly  higher than yield with no fertilizer 

but s imilar to national average for maize yield, (MoFA, 2008). Where no fertilizer was applied, 

the yield was les s than 0.5t/ha. 

 
Obatanpa  (medium  maturing  OPV)  out -yielded  the  medium  maturing  hybrid  maize  Etubi 

s ignificantly   at  all  levels   of  fertilization   except  where  no  fertilizer  was  applied.  The  full 

fertilizer rate gave ris e to yield above 3t/ha for Obatanpa but the yield of the hybrids was below 

2.5t/ha. The yield of unfertilized  maize  whether hybrid or OPV was about 0.5 t/ha 
 

 
The  yield  of s hort s eas on drought tolerant maize varieties , Aburohema  and Omankwa, were 

s imilar  when compared  at s pecific nutrient levels .   However, both varieties  had lower yields 

compared  with the medium maturing  variety, Obatanpa at fertilizer rate of NPK 60-40-40. The 

yield without fertilizer  was about 0.5t/ha and s imilar  for all varieties . 

 

Mixture of farmyard  manure at 2.5t/ha or commercial organic fertilizer (Fertis oil) at 3t/ha with 

half  the  recommended  rate  of mineral fertilizer  or 26 kgN/ha  res ulted  in  maize  yield  above 

3t/ha which was s ignificantly  higher than maize yield (2.2 t/ha) with full recommended rate of 
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mineral fertilizer alone. In s ome communities  the yield with the organic and inorganic fertilizer 

mixtures  was as high as 4t/ha. 

 

Inoculation  of s oybean  with  rh izobium without  addition  of P and K s ignificantly  increas ed 

s oybean yield over the un -amended control. Rhizobium inoculation alone on -s tation on acidic 

s oil increas ed s oybean yield by 36% and increas ed s oybean yield on near neutral s oil on -farm 

by 43%. The yield of s oybean with addition of NPK 0-60-30 on-s tation and on-farm was 67% 

and 16%, res pectively. The lack of s ynergy between rhizobium inoculation and PK fertilization 

on-farm is not clear. 

 

Technology  Develope d 
 

Integrated  s oil fertility  management  tec hnologies  were trans ferred in 150 communities  in 35 

dis tricts   in  northern  Ghana.  Eighteen  thous and  (18,000)  farmers   were  reached  through 

demons trations , FFS and Field days . 

 

Rhizobium inoculation  was  als o  trans ferred to farmers . For the firs t time, a good n umber of 

s oybean farmers inoculated their s oybean s eeds before planting. 

 

Conclus ions /Recommendations 
 

When bes t practices  are followed  for fertilizer application, maize yield of up to 3 t/ha can be 

achieved  with  inorganic  fertilizer  and  up  to   4  t/ha  with  organic  and  inorganic  fertilizer 

mixtures  at recommended  rates . Inoculation  of s oybean with rhizobium can increas e yield by 

30-40%. 
 

The  s oil fertility  improvement  technologies  increas ed  maize yield from 1.2t/ha to 3 t/ha on 

average. This yield increas e for 117,000 farmers s urveyed had injected GH¢163,800,000 into 

the Ghanaian economy during the project life  s pan. 

 

Soybean  yield  was  increas ed  from  0.8  t/ha  to  1.5t/ha  with  inoculation.  This  technology 

injected additional GH¢10,000,000  in the economy from 20,000 farmers . 

 

Cowpea  inoculant  technology  was  promoted  in  SARI and  increas ed  yield  of cowpea  from 

0.45t/ha  to  1.2  t/ha.  Integrated   over  26,000  farmers ,  contribution   to  the  economy  is 

GH¢18,200,000.  It is hoped that inoculant technology would reduce nitrogen  fertilizer import 

by nearly  25%  if farmers  rotate cereals  with legumes . The total s avings from fertilizer import 

is es timated at $30,000,000. SARI with s upport of AGRA would put up an inoculant factory 

this year and capable of producing GH¢250,000 worth of inoculants per s eas on. 

 

The  as s embling  of minimum data  s et  needed  to  predict fertilizer recommendation  for maize 

production in Northern Ghana was concluded during 2014 as s hown in Fig. 13. 
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Figure 17: Recommended N fertilizer for Ghana 
 

The model res ult indicated  0-120 kgN/ha is s uitable for maize production in Ghana. However, 

it indicated 120 kgN/ha as the mos t efficient rate to be applied in mos t part of northern Ghana. 

 

The Table below gives  a s tepwis e s ummary of the actual ac hievements of the project agains t 

planned project objectives , outputs and outcomes as they are s et out in the approved propos al. 

 

 
 

OBJECTIVE 

(Lis t each objective) 
ACTIVITY 

(Des cribe what  has 

been done, how and 

when.) 

OUTPUT  (Provide 

quantifiable 

indicators  of what has 

res ulted or been 

produced  and when.) 

OUTCO ME  (Indicate 

who has us ed the 

immediate  outputs ,  what 

s teps have  been taken to 

ens ure their us e, what 

benefits  have  res ulted 

from us ing them, 

quantify  the benefits as 

much as pos s ible.) 



 

 

Objective  1: Increas e 

productivity of 

maize-legume 

cropping s ys tems 

through s caling out 

proven ISFM 

Technologies 

Activity 1.1: 

Es tablis h ISFM 

demons trations and 

Farmer  Field 

Schools . Five 

different 

demons trations on 

fertilizer  rates 

(organic and 

inorganic, crop 

rotation, maize 

varieties including 

hybrids , us e of 

rhizobium inoculum 

on s oybean) 

 
Activity 1.2: 

Es tablis h Farmer 

Field Schools (FFS). 
 

 
 
 

1.3: Training of 

Agrodealers on 

ISFM, Agro-input 

bus ines s 

management, product 

knowledge and legis 

lation concerning 

products in 

collaboration with 

IFDC/GABIC, 

PPMED  & 

Environmental 

Protection Agency 

(EPA) 
 

 
 
 
 

Activity 1.3: 

Negotiation for 

Credit for farmers 

from Stanbic Bank 

Output 1.1.1: One 

hundred and thirty - 

s even (137) 

demons trations 

ins talled and managed 

by 137 FBOs and 

monitored by project 

team in 30 dis tricts in 

the 3 northern regions 

 
 
 
 
 
 
 
 

Output 1.1.2:  Eighty - 

s even (87) FFS 

es tablis hed; About 

2,612 farmers  trained 

in ISFM at FFS 

 
1.3.1:  Eighty-five  (85) 

Agrodealers from 10 

dis tricts were trained 
 

 
 
 
 
 

1.3.1.2:  DECO!, 

private s ector SME 

organic fertilizer 

producer trained in 

bus ines s plan 

development in 

collaboration with 

Engineers without 

Borders 

 
Output 1.3.1:  Two 

thous and (2,000) 

farmers  received a total 

of GH₵  270,000.00  = 

1.1: 1: About 4,000 

farmers  acquired in-depth 

knowledge on ISFM 

practices and 25,000 

farmers  linked to 

demons trations through 

their hous eholds 
 
 
 
 
 
 
 
 
 

 
Outcome 1.1.2.1:  Over 

2,600 farmers  improved 

their s kills in ISFM; 

interes t of farmers  in 

project increas ed 

 
1.3.1.1:  Eighty-five  (85) 

agrodealers acquired 

knowledge on ISFM, agro 

inputs and legis lations 

regarding importation  and 

s ales of various agro- 

chemicals 

 
1.3.1.2:  DeCO!  acquired 

knowledge in bus ines s 

management 

Outcomes 1.3.1.3:  6,000 

bags of fertilizer  was s 

upplied to farmers 

Outcome 1.3.1.1:  6,000 

bags of fertilizer  was 

s upplied to farmers 
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Activity 1.4: Radio 

broadcas t on ISFM 

on regional FM 

s tations in Englis h 

and 8 major local 

languages in northern 

Ghana 

 
Activity 1.5: Field 

Days for farmers  and 

the general public 
 

 
 
 
 

Activity 1.6: 

Exchange  vis its 

conducted for farmers 

in all the three 

regions 
 

 
 
 

Activity 1.7: Produce 

and dis tribute 4 

videos on maize 
 

 
 
 
 

Activity 1.8: Produce 

and dis tribute leaflets 

and production 

guides for maize, 

s oybean, cowpea and 

groundnut. 

 
Activity 1.9: Show 

training videos on 

land preparation, s eed 

s election, planting, 

weed control, 

US$ 185,000.00  as 

credit 

Output 1.4.1:  Twenty - 

eight  (28) radio 

broadcas t were done on 

AGRA SHP, ISFM, 

Storage and marketing 

in 8 local languages 
 

 
Output 1.5.1:  Forty-s ix 

(46) Field Days were 

held which was 

attended by about 4000 

people 

 

 
Output 1.6.1.  Twenty - 

four (24) exchange 

vis its held 
 

 
 
 
 
 

Output 1.7.1:  One 

thous and-five hundred 

copies of 4 videos 

produced and 

dis tributed to MoFA, 

FBOs and others 

 
Output 1.8.1:  About 

10,000.00   leaflets and 

production guides 

dis tributed. 
 
 

 
Output 1.9.1:   About 

3,264 farmers  made up 

of 1,575  males , 971 

females  and 718 

children watched the 

 

 
Outcome 1.4.1.1:  Large 

number of people 

including politicians , 

opinion leaders and 

farmers  learnt about 

AGRA SHP, ISFM, 

Storage and marketing 

 
Outcome 1.5.1.1:  Non 

participating farmers , 

policy makers  and other 

s takeholders gained 

knowledge on ISFM 

technologies and their 

effect on crop yield 

Outcome 1.6.1.1:  About 

s ix hundred and thirty 

farmers  updated their 

knowledge on ISFM 

practices , AGRA SHP, 

ISFM, produce s torage and 

marketing. 

 
Outcome 1.7.1.1: 

Reference document for 

the enhancement of 

extens ion delivery 

 
 

 
Outcome 1.8.1.1: 

Reference manual for 

extens ion delivery 
 

 
 
 
 

Outcome 1.9.1.1 

Knowledge of Farmers  and 

AEAs improved on land 

preparation, s eed s election, 

planting, weed control, 
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 harves ting and 

s torage in all the 3 

regions 

 
Activity 1.10: 

As s emble all data 

collected over project 

period 

 
Activity 1.11: 

Produce manus cripts 

from data generated 

video s hows 
 

 
 
 

Output 1.10.1:  Data 

bas e created and 

s ubmitted to AGRA 
 

 
Output 1.11.1:  Write s 

hop organized and 5 

manus cripts developed 

harves ting and  s torage 
 

 
 
 

Outcome 1.10.1.1:  AGRA 

us ing data bas e 
 
 

 
Outcome 1.11.1.1:  Project 

s taff working  on 5 

manus cripts . Additionally, 

5 manus cripts already 

publis hed 
Objective  2: 

Strengthen Farmer- 

bas ed organizations 

and Extens ion 

s ys tems for wide 

s cale dis s emination 

of ISFM 

Technologies 

Activity 2.1: SARI 

AGRA SHP Team 

trained in market 

facilitation  by 

Engineers without 

Borders and 

ADVANCE 

 
Activity 2.2: Produce 

and dis tribute training 

manuals to FBOs and 

AEAs 

Output 2.1.1:  Seven (7) 

SARI s taff trained in 

market facilitation. 
 

 
 
 
 
 

Output 2.2.1.:  Five 

hundred (500) copies 

of manual on 

“Organizational 

s trengthening and 

Enterpris e development 

for FBOs ” produced 

and dis tributed. 

Outcome 2.1.1.1:  Capacity 

of 7 SARI s taff 

s trengthened in market 

facilitation 
 

 
 
 
 

Outcome 2.2.1.2: 

Capacities of FBOs 

s trengthened in 

governance and credit 

management 

Objective  3: Monitor 

and as s es s impacts of 

ISFM Technologies 

on s mall-s cale 

agricultural 

productivity and 

livelihood of rural 

people 

Activity 3.1: Study 

benefits of ISFM and 

adoption rate as 

influenced by credit 

and crop ins urance in 

northern Region. 

Study carried out by 

Innovative Poverty 

Action (IPA), an 

NGO in collaboration 

with SARI AGRA 

SHP team 

 
Activity 3. 2: 

Output 3.1.1:  Fifteen 

(15) farmers  from 3 

communities  in 3 

dis tricts s tudied for 

impact of ISFM and 

change in farmer 

behavior 
 

 
 
 
 
 
 

Output 3.2.1:  One 

Outcome 3.1.1.1:  More 

partners hips formed 
 

 
 
 
 
 
 
 
 
 
 
 
 

Outcome 3.1.1.2: 
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 Conduct final 

adoption/impact 

s urvey. 

impact as s es sment 

report and one Journal 

publication on adoption 

of ISFM in northern 

Ghana 

Knowledge on ISFM 

technologies and their 

effect on crop yield 

available to guide farmers 

Objective  4: Update 

and refine profitable 

fertilizer 

recommendations  for 

maize  and grain 

legumes in northern 

Ghana 

Activity 4.1: 

Benchmark  s oils 

characterized in 

Northern, Upper Eas t 

and Upper Wes t 

Regions 

 
Activity 4.2: Soil 

Map generated for 

s urveyed dis tricts 

 

 
Activity 4.3: Run s 

imulations and 

develop GIS map of 

fertilizer 

recommendation 

domains 

Output 4.1.1:  Ten (10) 

benchmark s oils from 

37 s ites were des cribed 

in 6 dis tricts in 

Northern Ghana 
 

 
Output 4.2.1:  Soil maps 

produced for 3 dis tricts 
 

 
 
 

Output 4.3.1:  DSSAT 

files generated for 

benchmark s oils . 

Outcomes 4.1.1.1:  Project 

s taff and other 

s takeholders informed 

about benchmark s oils in 

Northern Ghana 

 

 
Outcomes 4.2.1.1:  Project 

s taff and other 

s takeholders awarenes s of 

properties of Benchmark 

s oils 

Outcome 4.3.1.1:  Farmers 

us ing fertilizer 

recommendation  domain 

of 120 kgN (2 bags of 50 

kg + 20kg Urea) which 

trans lates to 11 bags of 

Ammonia  and 5 bags of 

Urea/ha 
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Challenges in carrying out the project  - New Directions 
 

-   Difficulty  in moving and hous ing large numbers of AEAs for training 

-  Very bad roads in project areas and lack of adequate hotel accommodation for project 

s taff in mos t dis tricts 

-  Some MOFA AEAs have too many res pons ibilities and are unable to give the project 

full attention 
 

 
Meas ures to deal with Challenges 

 

-      More decentralized  monitoring put in place to cut down on travelling 

-      Decentralized  training 

-  Bas ic  tools   procured  for  MOFA  s taff  implementing   project  activities   in  their 

operation zone 

-      Training cut down to accommodate funds obligated and dis burs ed 
 
 

Les s ons learned 
 

In  the  abs ence  of  MoFA  extens ion  agents , Junior  and/or  Senior  High  graduates  in  s ome 

communities  were effective in s upervis ing demons trations with s ome training. Performance of 

MOFA s taff increas ed with frequency of monitoring by SARI s taff. Quarterly review meetings 

were planned to deal with any laps es obs erved in the implementation proces s . 
 

The project developed ISFM technologies which include the us e of hybrid s eeds , organic and 

inorganic  fertilizer  and/or  combination  of half rate  each  of organic  and  inorganic  fertilizer. 

The project relied on the collaboration  with MoFA s taff that helped to mount s everal ISFM 

technology demons trations in the project action s ites . Demons trations remained t he focal point 

of  direct  contact  with  farmers  within  FBOs  that  participated  in  the  project.  Furthermore, 

technology   dis s emination   was  carried  out  us ing  radio  broadcas t,  Farmer  Field  Schools , 

community  video s hows of good agronomic practices . 

 
Four maize varieties  were us ed for the demons tration namely Obatanpa, Etubi, Omankwa and 

Aburohema. 

The following  fertilizer combinations  can be recommended  and/or promoted  at farm level for 

maize  and legume: NPK 80-60-60,   NPK 90-60-40  and NPK (100-120)-40-40. 

The 2009 SHP 005 project s ucces s fully demons trated that the following  technologies can be 

promoted in the project action s ites : 

       Us e of farm video van to dis s eminate information  on good agronomic practices 

       Us e of both organic and inorganic fertilizer  to boos t maize yield 

       Us e of legume-cereal rotation to improve s oil fertility 
 

Working  clos ely  with  our s trategic  partners  to  implement  the ISFM technologies  has been 

largely  s ucces s ful. The  s trategy  us ed  combines  the application  of s oil fertility  management 
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practices , participatory extens ion methods , innovation financing and es tablis hing linkages with 
agro-input dealers and produce markets . 

 

The  partners hip  will  build  on  this  s trategy  through  the  es tablis hment  of local Innovation 

Platforms  in  which  farmers , extens ion  s taff and  private  s ector identify  is s ues , prepare  and 

implement  action  plans  for  the  demons tration  and  dis s emination  of ISFM  technologies  in 

future work. 
 

 
 
 
 

Update and refine of site -specific fertilizer recommendation  for maize in 
Ghana 

 

 
Principal  Inves tigator:  W. K. Atakora 

Collaborating   Scientis ts : M. Fos u, M. As ante, A Nurudeen, F. Tetteh, S. Dwomoh,  F. Kus i, J. 

Kugbe 

Es timated  Duration:  3 year 

Spons or: AGRA 

Location:  Northern Region, Ghana 

 
Introduction 

Maize  is  the  mos t  important  cereal crop  produced  in  Ghana and it is als o the mos t widely 

cons umed s taple food in Ghana with increas ing production s ince 1965 (FAO, 2008; Morris  et 

al., 1999).  In  Ghana, maize is produced  predominantly  by s mallholder res ource poor farmers 

under  rain-fed  conditions  (SARI,  1996).  Low  s oil  fertility  and  low  application  of  external 

inputs  are the two major reas ons that account for low productivity in maize. The s oils of the 

major  maize  growing  areas  in  Ghana  are  low  in  organic  carbon  (<1.5%),  total  nitrogen 

(<0.2%), exchangeable  potas s ium (<100 mg/kg) and available phos phorus (< 10 mg/kg) (Adu, 

1995, Benneh et al. 1990). 
 

 
From 1969 to 1972, UNDP/FAO carried out s eries of fertilizer trials with Minis try of Food and 

Agriculture  (MoFA)  under UNDP/FAO  Ghana  Project  “Increas ed  Farm Pro duction through 

fertilizer us e.” Fertilizer recommendations  were  therefore made for maize and other crops . Soil 

conditions have changed over the years and the old recommendations are not the mos t efficient 

today  hence  the  need  to  update  fertilizer  recommen dations  for maize  (and  other crops ) in 

Ghana.  It  is  therefore neces s ary to quickly update fertilizer recommendation  fo r maize us ing 

modern  tools  that  will not  only  evaluate  the  profitability  of crop  productions  but als o the 

quality of the environment within which crop production is carried out, and combine crop, s oil 

and genetic components  of crop production. De cis ion Support Sys tem for Agro -Technology 
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Trans fer (DSSAT) model is one of s uch tools . The objectives of this s tudy is to us e DSSAT 

and other s oftwares to model fertilizer  recommendations  for s pecific s ites in Ghana. 

 
Methodol ogy 

This  recommendation   work  covered  all  regions   in  Ghana  except  communities  mos tly  in 

Wes tern, Eas tern and Greater Accra Regions of Ghana. 

 
Minimum data s et, which includes we ather, crop genetic coefficients and s oil fertility s tatus for 

s elected  communities , located  as polygons  on the s hape file (Figure 13) were collected  and 

analyzed  between  2010 and 2014. Soil information us ed for creation of a unique file needed to 

run the model included  total nitrogen, phos pho rus , potas s ium, organic matter/ organic carbon 

and  cation  exchange  capacity.    Secondary  weather  data  was  collected  from meteorological 

s tation acros s the s eleted areas and all the weather files neces s ary to run the model was created 

us ing W eatherman  incorporated  in the DSSAT model. Thes e were however incorporated into 

the   Climate   Information   and   Analys is  Tools   (CIAT)  and  als o  Arc  GIS  with  a  unique 

identification  number.  The  model was therefore run on combination  of infor mation that was 

s upplied by each polygon which compris e s oil identification code, weather identification code, 

meteorological  s tation  identification  code,  GPS  coordinate  and  a  record  number  for  each 

community repres ented on the s hape files as polygons to a rrive at a recommendation . The us e 

of crop  growth  s imulation  models  s uch  as  CERES-Maize  model incorporated  into Decis ion 

Support Sys tem for Agro Technology Trans fer (DSSAT), Climate Analys is information Tools 

(CIAT)  and  ArcGIS  are  us eful tools  for as s es s in g  the  impacts  of crop  productivity  under 

various   management   s ys tems .  Therefore,  for  this  s tudy,  it  was  us ed  to  predict  fertilizer 

recommendation  for maize (Zea mays L.) under different agro -ecological conditions in Ghana. 

Site s pecific information obtained on s oil, weather as well as crop genetic cultivar coefficients 

were merged together to predict the mos t efficient total nitrogen required by Obaatanpa maize 

to  obtain  maximum  and  economic  yield.  The  cultivar  coefficient  was  calibrated  with  data 

collected from field experiment  conducted at Kpales awgu in Northern Region in 2010. 
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Figure   18:   Yield  response  of  maize  on 

application of NPK 100-40-40 kg.ha-1.yr-1 

 
Figure 20: Yield response of maize on 

application of NPK 60-40-40 kg.ha-1.yr-1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure   19:  Yield   res pons e  of  maize  on 

application of NPK 80-40-40  kg.ha-1.yr-1
 

 

Figure 21: Most Efficient fertilizer 

recommendation across the country 
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Res ults and Dis cus ions 

 
The  res ults  s howed  NPK 0-40-40, 100-40-40, 120-40-40 and 60-40-40 kgha-1.yr-1, as the mos t 

efficient  fertilizer  recommendation  for maize  in  the  trans itional,  Volta  Region,  Northern  and 

Upper Wes t Regions of Ghana res pectively while yield obtained ranges between 700 and 3000 

kgha-1. 

However,   application   of  N  between   60  and   100  kg.ha -1    res ulted   varying   grain   yield. 

Application  of 100 kgha-1N  did  not  s how any s ignificant  difference (P > 0.5) in grain yield 

compared  to  yield  obtained  when  60-80 kgha-1   N was  applied.  In  all grain  yield  obtained 

ranged between  600 kg ha-1  for poorly drained s oil, low an nual rainfall areas and 2850 kg ha-1 

for areas with favorable conditions when 80 kg ha-1 N was applied. However, this was not total 

s ignificantly  different  from when 60 kgha-1  N was applied. The differences in grain yield with 

N levels  could be attributed  to differences in initial N content and als o weather conditions at 

various  locations . Although, N is required  in higher amounts in all locations , the tra ns itional 

zone contain adequate amount that is economically  feas ible according  to the Gini coefficient 

method to produce maximum  grain yield and that res ulted in no N recommended. 
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POST HARVEST 
 

Reducing post-harvest losses in cowpea and maize through improved on- 

farm storage operations in the Northern region of Ghana. 
 

Principal  Inves tigator:  Abubakari Mutari 

Collaborating   Scientis ts : Is s ah Sugri, Francis Kus i 

Es timated  Duration:  Two years 

S pons ors : IITA AfricRISING 

Location:  Northern Region 
 

Table 52: Summary  of communities  where experiments  were es tablis hed 

Region                   Dis trict                    Communities          Number             of 

participating 

 
Total 

participating 

                                   farmers                      farmers   
 

Northern Tolon Tibonaayili and 2 for maize  3 
Region  Gbanjong  1 for cowpea  3 

 
 

Savelugu 
 

Tibali and  
 

2 for maize  
 

3 

 Nanton Botingli  1 for cowpea  3 
Total  4  12  12 

 

Background Information   and Jus tification 

Managing   pes ts   of  s tored   grains   may  als o  be  exacerbated   due  to   intens ification  and 

introduction  of hybrid cultivars . Stored grains can be damaged by ins ect pes ts if they are not 

properly  conditioned  and  protected.  In  Ghana,  mos t  cereals  (maize,  rice, cowpea, s oybean, 

millet and s orghum) are harves ted toward the ces s at ion of rainy s eas on and s tored during the 

drier months  of the year. The conditions  favourable for grain s torage are as well s uitable for 

ins ect pes t reproduction. Currently, mos t cereal grains  are bulked from s mall-s cale producers 

who practice different levels of farm hygiene. Pre-harves t pes t infes tation of notorious s torage 

pes ts  s uch  as  larger grain  borer  (Prostephanus  truncates), les s er grain borer (Rhyzopertha 

dominica),  maize  weevil  (Sitophylus  zeamais),  rice  weevil  (S. oryzae),  granary  weevil  (S. 

granaries)  cowpea weevil (Callosobruchus  maculatus) as well as mycotoxins  accumulation, 

may   have   occurred.   Indis criminate   us e  of  common   grain  protectants   s uch  as  Actellic 

(Pirimiphos  methyl), biores methrin (pyrethroid) phos toxin, Gas tox (Aluminium phos phate) and 

Wander77  powder  is  wides pread  among  s mall-holder  farmers .  Mos t  farmers  acquire  agro - 

chemicals   from  non -accredited   informal  s ources   without  training  on  res pons ible  us e  of 

chemicals . Due  to increas ing cons umer rights , environmental and health is s ues , the re is the 

need for integrated  production and pos tharves t practices that give quality food produce with 

minimal   effect   on   cons umers   and   environment.   Integration   of  appropriate   pre -harves t 

operations ,  integrated  pes t  management  and  good  warehous e  s anitation   to  minimize  pes t 

damage mus t be preferred to indis criminate  us e of chemicals . 
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Objectives 

1.  To  evaluate  and  demons trate  the  appropriate  us e of jute  s acs , Purdue  Improved 

Cowpea Storage (PICS) s acs and hermitic plas tic tanks with/without grain protectants 

for prolong s torage in beneficiary communities . 

2.    To  evaluate  the  effect  of  s elected  treatments  on  ins ect  pes t  incidence,  phys ico - 

chemical and s ens ory properties of maize and cowpea 

 
Expecte d  Beneficiaries : Small  s cale farmers 

 
Materials  and Methods :  A total of 12 on-farm pos tharves t s torage demons trations to s erve as 

learning centers for farmers  were es tablis hed in 4 communities  in the Tolon and Savelugu - 

Nanton dis tricts of the Northern region. Training  and Farmer  Field Schools were organized on 

good s torage management, integrated pes t management, proper drying and appropriate us e of 

grain protectants in all the communities . 

 
Maize and cowpea grains  were bulked from s elected farmers during the harves ting s eas on in 

October to November 2013. For each package, 40kg of maize and 20kg of cowpea were s tored 

in jute and Perdue Improved Cowpea Storage (PICS) s acs with/without grain protectants . Jute 

is  a  natural  fiber whiles  the  PICS s acs  has  2 inner plas tic  layers  which  provides  hermitic 

conditions   for  content   s tored.  Two   common  grain  protectants ,  Actellic  Super  EC  and 

phos toxin, were applied at recommended rates of the manufacturers . Actellic Super EC is food - 

grade   chemical   containing   80g   Pirimiphos -methyl  and   15g   Permithrin/L  as   emuls ifiable 

concentrate. The application  dos e provided  by the manufacturer is 300ml in 15L of water per 

20 maxi  bags of maize. Phos toxin is a food -grade fumigant 

 
Bi-monthly  s ampling  of grain  and  participatory  as s es s ment of grain quality during with the 

s takeholders  was  carried  out.  Data  collected  included  weight  and  number  of damaged  and 

undamaged grains (us ed in calculating weight los s ), number of live and dead ins ects pres ent at 

s ampling. The data collected  were then s tatis tically analys ed in order to arrive at a s cientific 

conclus ion on the data. 

 
Res ults /Major  Findings : Jute s acks were found to be leas t in conferring protection to grains 

agains t s torage pes t attack whether the grains were treated with chemicals or not. 

PICS and the plas tic polytanks  were able to prevent damage due to pes t infes tation. It was 

obs erved that the few damaged grains found in thes e s torage materials could be due to latent 

infes tation from the field. However, thes e did not proceed further as the hermetic conditions in 

the s torage made it unconducive for the s urv ival of the pes ts . 

 
Conclus ions /Recommendations :  From the experiments , it could be obs erved generally that, 

weight los s was higher in the grains (both maize  and cowpea) s tored in jute s acks whether they 

were treated with grain protectants or not. There was relatively  minimal  los s es with the PICS 

and the plas tic drums irres pective of the treatment impos ed on the grains though this did not 

follow a particular trend. It could be concluded therefore that the s torage material  us ed for the 
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produce to a large extent determined  the quantum of weight los s but not neces s arily the 

treatment. 
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NUTRITION 
 

Evaluation of a small-scale postharvest technology (Zero Energy Cool 

Chamber – ZECC) 
 

Principal  Inves tigator:  Flora C. Amagloh 

Collaborating  Scientis ts :  Lizanne  Wheeler  (WFLO),  Lis a Kitinoja  (PEF),  Francis  Amagloh 

(UDS) 

Es timated  Duration:  1 year 

Spons ors :  Pos tharves t  Education   Foundation   (PEF),  World  Food  Logis tics  Organization 

(WFLO) 

Location:  CSIR - SARI 

 
Background Information   and Jus tification 

The  ZECC  is  a  s mall-scale  pos tharves t  technology   for  farmers ,  traders ,  proces s ors  and 

cons umers .  It  is  des igned  to  minimize  the  challenge  of  the  s hort  s helf -life  of  produce, 

es pecially  fruit  and  vegetables .  The  ZECC can  keep  produce  at  a temperature  of 10 -15°C 

below ambient temperature, while maintaining  a relative humidity  of about 95%. This implies 

longer  s helf-life, res ulting in more profits  for farmers , proces s ors and marketers . In addition, 

there is no need to rely on electricity  or any other form of power to keep the produ ce. 

 
Objectives :  The objectives of the s tudy were to: 

1.  s tore tomatoes  in the ZECC at 10-15°C below ambient temperature  and 95% relative 

humidity 

2.  extend  s helf-life  of  the  tomatoes  in  the  ZECC  for  one  week,  without  s ignificant 

deterioration   (appearance  and  q uality),  compared  to  tomatoes  s tored  in  ambient 

conditions 

 
Expected   Beneficiaries :   farmers ,   proces s ors ,   marketers   of   highly -peris hable   fruits   and 

vegetables 

 
Materials  and Methods : Fres h tomatoes  that had jus t arrived from a farm in the Upper Eas t 

Region  were  obtained  from  a  tomato  market  queen  in  a local market.  The  tomatoes  were 

trans ported in a plas tic crate overnight to the experimental s ite. Percentage los s was determined 

as : 

(W eight of damaged tomatoes ) X 100 

(Total weight of tomatoes ) 

The good quality tomatoes were s orted and graded bas ed on the vis ual quality rating s cale (9= 

excellent, 7= good, 5= fair, 3= poor, 1= extremely poor) and randomly packaged into 12 plas tic 

crates , weighed  and  labelled  as : ZECC: 1,2,3,4,5,6  for ZECC treatment  and  AMB: 1,2,3,4,5,6 

for ambient treatment. The s ix crates for each of the two treatments were then arranged in their 

treatment locations according to the map below: 
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Table 53 
 

Crate #1 Crate #3 Crate #5 - Datalogger 
Crate #2 - Datalogger Crate #4 - Datalogger Crate #6 

 

Crates # 2, 4 and 5 in each treatment location were us ed as s ample crates . 
 

 
Res ults /Major  Findings 

 
Table 54: Trial 1 

 

Parame 

ters 
Crate 2 Crate 4 Crate 5 

 ZECC AMB ZECC AMB ZECC AMB 

 Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Temp 

(°C) 
30. 

0 
24.3 30. 

3 
32.9 30. 

4 
25.9 30. 

6 
33.0 30. 

4 
25.1 30. 

1 
34.0 

Weight 

(kg) 
13. 

0 
5.3 12. 

5 
7.15 11. 

2 
5.0 13. 

4 
8.1 13. 

3 
4.2 13. 

3 
8.3 

Vis ual 

quality 
7 25% 

=3 

75% 

=1 

7 8%= 

5 

19% 

=3 

73% 

=1 

7 38% 

=3 

62% 

=1 

7 14% 

=5 

23% 

=3 

63% 

=1 

7 17% 

=3 

83% 

=1 

7 18% 

=5 

23% 

=3 

59% 

=1 
Crate 

RH 

(% ) 

65 99 52 54         
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Table 55: Trial 2 
 

Parame 

ters 
Crate 2 Crate 4 Crate 5 

 ZECC AMB ZECC AMB ZECC AMB 

 Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Temp 

(°C) 
30. 

3 
27.1 30. 

3 
33.5 30. 

3 
27.3 30. 

2 
33.6 30. 

3 
25.8 30. 

4 
34.2 

Weight 

(kg) 
7.1 6.9 8.8 5.4 6.8 6.4 7.6 5.7 6.9 6.7 7.3 6.7 

Vis ual 

quality 
7 73% 

=7 

21% 

=5 

6%= 

3 

7 66% 

=5 

30% 

=3 

4%= 

1 

7 72% 

=7 

23% 

=5 

5%= 

3 

7 65% 

=5 

35% 

=3 

7 68% 

=7 

32% 

=5 

7 62% 

=5 

31% 

=3 

7%= 

1 
Crate 

RH 

(% ) 

63 100 58 57         

 
 

Table 56: Trial 3 
 

Parame 

ters 
Crate 2 Crate 4 Crate 5 

 ZECC AMB ZECC AMB ZECC AMB 

 Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Init 

ial 
Fina 

l 
Temp 

(°C) 
29. 

7 
26.2 29. 

7 
31.5 29. 

8 
26.8 29. 

9 
32.0 29. 

6 
25.9 29. 

8 
31.3 

Weight 

(kg) 
5.1 5.1 5.7 4.9 6.1 5.9 5.9 3.4 5.1 4.8 5.3 4.3 

Vis ual 

quality 
7 31% 

=7 

24% 

=5 

40% 

=3 

5%= 

1 

7 45% 

=5 

34% 

=3 

21% 

=1 

7 42% 

=7 

18% 

=5 

36% 

=3 

4%= 

1 

7 35% 

=5 

25% 

=3 

40% 

=1 

7 41% 

=7 

22% 

=5 

37% 

=3 

7 3%= 

7 

23% 

=3 

27% 

=1 

Crate 

RH 

(% ) 

67 100 60 64         
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Generally, the ZECC was able to reduce the temperature  of the tomatoes by about 4°C while 

the tomatoes s tored in ambient conditions generally increas ed in temperature by about 3°C. In 

Trial 1, the tomatoes  was attacked  by rats  during s torage in the ZECC, hence after the trial, 

they  had  deteriorated  from a Grade  7 (good)  to  mos tly  Grade  1(extremely  poor) and a few 

Grade  3 (poor).  However,  in  the  ambient  s torage  in  Trial 1, there  were a few Grade 5 (fair) 

tomatoes in addition to Grade 3 and Grade 1. 

 
In Trials  2 and 3, in which rat infes tation had been overcome by placing a gauze barrier over 

the  ZECC,  it  was  obs erved  that  the  ZECC tomatoes  had  a better quality than the ambient 

tomatoes . In Trial 2, all the ZECC crates  were able to maintain  a high percentage of Grade 7 

tomatoes  (73%,  72%  and  68%  in  Crates  2, 4 and 5 res pectively) while none of the ambient 

crates had Grade 7s at the end of the one week s torage period. A s imilar tren d occurred in Trial 

3, where,  with  the  exception  of Ambient  Crate  5 which had 3% Grade 7, the other  ambient 

crates  had only Grade 5, 3 and 1. Comparing this to the ZECC, there were 31% (Crate 2), 42% 

(Crate 4) and 41% (Crate 5) of Grade 7 tomatoes at the e nd of the s torage. In this experiment 

(Trials   2  and   3),  there   was   a  direct   correlation   between   temperature   and   percentage 

deterioration, for e.g. ZECC Crate 5 of Trial 2 recorded  the lowes t temperature of 25.8°C and 

the lowes t deterioration  rate, res ulting  in the tomatoes  being 68% Grade 7 and 32% Grade 5 

with no Grades 3 and 1. 

 
Relative humidities  increas ed cons iderably  in the ZECC crates while not much difference was 

recorded  in the ambient crates . The ZECC crates  had a relative humidity  (RH) of as high  as 

100%,  inferring  complete  s aturation.  This  condition  can  caus e mould  growth  in  the s tored 

produce. However, tomatoes  require RH of about 95% and temperature  of about 15°C if the 

s helf-life is to be extended to one week. 

 
Conclus ions /Recommendations 

While the ZECC promis es to be a good technology for extending the s helf-life of peris hables , it 

is recommended that the trials s hould be repeated in the dry harmattan s eas on when the relative 

humidities  are lower. 

 
References 
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Diversification of Household and Industrial Utilization  of Maize in the 
Mion and West Gonja Districts 

 
Principal  Inves tigator:  Flora C. Amagloh 

Collaborating  Scientis ts :  B.  Maziya-Dixon  (IITA),  J.K.  Addo  (CSIR-CRI),  M. A. Boateng 

(CSIR-CRI) 

Es timated  Duration:  3 years 

Spons ors : African Development Bank, IITA 

Location:  CSIR – SARI, Mion and Wes t Gonja Dis tricts of Northern Region 

 
Background Information   and Jus tification 

The  project  s eeks  to  divers ify  the  us es  of maize,  both  at  the  hous ehold  level and  at  the 

indus trial level.  Two  dis tricts  each  have  been  chos en in the As hanti Region, Brong -Ahafo 

Region and Northern  Reg ion. CSIR – Crops Res earch Ins titute is res pons ible for the As hanti 

and Brong-Ahafo  regions  while the Northern  Region is being handled by CSIR-SARI. Focus 

Group  Dis cus s ions  (FGDs ) were  carried  out  in three randomly  chos en communities  in each 

dis trict and the aim of this was to identify which maize products are of commercial value, and 

whether there was the need to develop new products and package exis ting ones appropriately to 

make them appealing to cons umers , while generating income for proces s ors and mark eters . 

 
Objectives :  The objectives of the FGDs  were to: 

1.  capture  information  on  different  maize  us es  in  the  communities  with  a focus  on 

products with commercial  value/market  potential 

2.    identify community  members  who proces s and s ell maize -bas ed products 

3.    identify potential needs for divers ification 
 

 
Expected  Beneficiaries :  community   members ,  food  proces s ors ,  marketers  of  maize -bas ed 

products 

 
Materials  and Methods : FGDs  were  conducted  in 6 communities  in the Savanna, 3 in each 

dis trict.  Communities  chos en  in  Mion  were  DC Kura, Puriya  and  Guns i. The  Wes t  Gonja 

communities  were  Agric.  Extens ion,  Mempeas em and  Achubunyor.  The  participants  were 

mainly farmers , traders , and proces s ors . 

 
Res ults /Major  Findings 

 
Ranking of crops cultivated  in the communities 

Regarding  crop  importance  and  area  under cultivation,  maize  ranked  firs t  in all three Wes t 

Gonja communities . On the other hand, in the three Mion communities , maize ranked s econd 

to yam (Table 49). 
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Table 57: Ranking of crops in communities 
 

 
CROPS 

COMMUNI TIES 
Mion Wes t Gonja 

  
DC Kura 

 
Puriya 

 
Guns i 

Agric. 

Ext. 
 

Mempeas em 
 

Achubunyor 
Maize 2 2 2 1 1 1 
Yam 1 1 1 6 5 3 
Millet 3 8 10 X X 7 
Sorghum 8 7 5 2 X X 
Rice 9 3 6 X 7 X 
Cas s ava 4 4 7 7 3 2 
Groundnut 6 5 3 3 2 4 
Cowpea 5 9 8 4 6 8 
Soybean 7 6 4 8 4 X 
Vegetables 

(eg. 

Tomatoes , 

pepper, okra) 

 
 

 
X 

 
 

 
10 

 
 

 
12 

 
 

 
X 

 
 

 
X 

 
 

 
6 

Leafy 

vegetables 
 

X 
 

11 
 

X 
 

X 
 

X 
 

X 
Bambara 

groundnut 
 

X 
 

12 
 

9 
 

5 
 

X 
 

5 
Pigeon pea X X 11 X X X 

 

Forms  in which  maize  is  utilized at the  hous ehold and commercial  level,  availability  and 

affordability 

Maize  is  utilized  in  the  communities  in  forms  ranging  from  raw flour, roas ted  and  milled 

fermented and unfermented dough, roas ted grains , dehulled and boiled grains . Thes e forms are 

proces s ed  into  products  like  kenkey,  banku,  tuozaafi (TZ), infant  food  (Weanimix),  maas a, 

apiti, porridge, pito, nyomeka, kaafa, apaprans a and yaakana. 

In all 6 communities , TZ, kenkey, banku and porridge are popular hous ehold products , while 

s ome products are cons umed in s pecific communities , e.g., kaafa is pro ces s ed in Guns i both at 

the hous ehold and commercial levels , nyomeka (s teamed maize flour) is peculiar to Agric Ext., 

and yaakana (maize  flour made into balls and boiled) is proces s ed in Puriya hous eholds . 

Generally, porridge, kenkey and maas a are maize products that are proces s ed for s ale acros s all 

the communities . Thes e products are eas ily available, affordable and acceptable to community 

members . Table  50 below s hows  the  forms  in  which maize is utilized  in the 6 communities , 

both at the hous ehold and co mmercial levels  and Table 51 s hows  the preference ranking of 

commercial maize products  in the communities . Porridge, kenkey and maas a are very popular 

commercial  products in the communities . 
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Table 58: Forms of maize utilization 
 

 
Form 

Type  of 

product 
Hous ehold/ 

Commercial 
 

Comments 
 

Community 
 

 
Fermented/ 

unfermented 

corn dough 

porridge both  All 
 
kenkey 

Mos tly 

commercial 
  

All 
 
banku 

 
both 

Us ually mixed  with 

cas s ava dough 
 

All 
 
 
 
 

 
Corn flour 

Tuozaafi 

(TZ) 
 
hous ehold 

  
All 

 

 
maas a 

 

 
commercial 

Deep-fried  balls added to 

porridge; us ually eaten 

for breakfas t 

 

 
All 

 

 
apiti 

 

 
both 

 
Maize flour, moulded 

and fried 

Achubunyor, 

Agric. Ext, 

Guns i 
 
yaakana 

 Maize flour, moulded 

and boiled 
 

Puriya 
 

Roas ted corn 

flour 

 
infant food 

Mos tly 

hous ehold 
Mixed with groundnuts , 

s oybeans etc. 
 

All 
apaprans a hous ehold  Puriya, Guns i 

 
Roas ted grains 

 
s nack 

 
hous ehold 

Salted and mixed  with 

groundnuts 
 

DC Kura 
Malted and 

fermented 
 
pito 

 
commercial 

Community  members 

prefer s orghum 
DC Kura, 

Agric. Ext 
 

Dehulled and 

boiled grains 

 

 
s nack 

 

 
hous ehold 

 
Popular among Wes t 

Gonja communities  only 

Achubunyor, 

Mempeas em, 

Agric. Ext. 
 
 

Table 59: Preferred commercial maize products in the communities 
 

DISTRICT COMMUNI TY 1s t 2nd 3rd 4th 
Mion DC Kura pito porridge maas a kenkey 

Puriya kenkey maas a porridge  
Guns i porridge kenkey banku kaafa 

Wes t Gonja Agric. Ext. banku kenkey maas a pito 
Mempeas em porridge kenkey maas a  
*Achubunyor X X X X 

* Community  members  in Achubunyor had the s ame level of preference for kenkey , porridge, 

banku, apiti, Weanimix  and maas a 
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Proces s ing Methods 

The   community   members   narrated   the   proces s es   involved  in  the  preparation   of  s ome 

commercial  maize-bas ed products as indicated in Table 52. 

 
Table 60: Processing methods 

 

 PRODUCT PROCESSING  METHOD 
 

 
1 

 

 
Ga kenkey 

Clean  and  s oak maize  grains  for 2-4 days , drain,  mill, add water and 

mix to form dough. Allow dough to s tand for a full day or overnight to 

ferment. Precook half of the dough, add s alt and mix with the remaining 

fres h dough, mould into balls , wrap with dried maize hus ks and boil the 

balls till cooked 
 

 
2 

 

 
Maas a 

Clean and s oak grains  for 1-3 days (s ome communities  s oak for a day, 

drain and cover with mois t jute s acks to germinate) drain, mill together 

with  preferred   s pices ,  make  porridge  from  part  of  the  dough,  add 

remaining  dough  and  mix;  then  leave  it  overnight.  Add  s ugar, s tir, 

mould and deep-fry 
 

3 

 

Porridge 

(koko) 

Clean,  s oak grains  for 1-3 days , drain,  mill together with s pices , add 

water to  make  dough,  ferment  dough for a day (optional), add water, 

filter through cloth, cook by s tirring continuous ly till it boils 
 

 
4 

 

 
Banku 

Clean  and  s oak  grains  for  2-3  days ,  drain,  mill,  make  dough,  leave 

overnight to ferment (optional), add cas s ava dough (about a third to half 

of the quantity of corn dough), add water to form a thick pas te and s tir 

till cooked.  Water is  added  bit  by  bit  while cooking until the dough 

s oftens 
 

5 
 

Pito 
Clean  and  s oak dried maize grains , drain and put into cane bas ket or 

cover with jute s ack to s pro ut, s un dry, mill, s oak in water to ferment, 

and boil to brew 
 

6 
 

Apiti 
Winnow   dried   grain,   grind,   add   s ugar   and   mix  together,   while 

incorporating s mall amounts of water. Mould and deep -fry 
 

7 
 

Kaafa 
Clean and s oak grain for 2 days to s often, grind, s ieve, s oak in exces s 

water overnight,  decant  water,  boil with  fres h  water to  cook. Mould 

when cooked 
 

Members  of the various  communities  who proces s and/or s ell the maize -bas ed products were 

identified and their contacts documented. Table 53 below s hows the numb er of proces s ors per 

community  and what products  they proces s and s ell. Guns i had the highes t number of maize 

proces s ors (11) and Puriya had the leas t (3). Interes tingly, both Guns i and Puriya are in the 

s ame dis trict. Of the 2 women who s ell porridge in A chubunyor, one does it in the morning and 

the other in the afternoon. From Table 53, it can be obs erved that kenkey is the mos t popular 

commercial  product  followed  by  porridge  and  mas a. Roas ted maize and apiti are proces s ed 

only in one community each. 



 

 

 
Table 61: Number of processors/marketers identified in each community 

 

 

Dis trict 
 

Community  
Porridge 

 

Kenkey 
 

Banku 
 

Maas a 
 

Apiti 
 

Pito Roas ted 

maize 

 

Kaafa 
 

Total 

 
Mion 

DC Kura 1 2 1 1 0 1 0 0 6 
Puriya 0 2 0 1 0 0 0 0 3 
Guns i 3 5 1 0 1 0 0 1 11 

 

Wes t 

Gonja 

Agric Ext. 0 1 1 2 0 1 0 0 5 
Mempeas em 2 2 0 1 0 0 0 0 5 
Achubunyor 2 1 1 1 1 0 1 0 7 

Totals  per product 8 13 4 6 2 2 1 1 37 
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Propos ed Products  for Divers ification 

The s tudy revealed that products s uch as Weanimix and maize flour for TZ could be packaged 

for the market. This  will make the products  appealing  to cons umers while generating income 

for proces s ors  and  marketers . Some communities  als o expres s ed interes t in learning  how to 

proces s s ome maize-bas ed products  which  are popular in Southern Ghana, e.g. ekuegbemi in 

Achubunyor, apaprans a in Agric. Ext., was awas a in Puriya and Guns i, akple in Guns i 

New products like maize  bis cuits , bread were als o s ugges ted by s ome community members . 

 
Conclus ions /Recommendations : Maize  is  widely  cons umed  in  the communities  but  there is 

the need to develop appropriate  packaging  for the products to make them more appealing to 

high-end cons umers , while generating income for the community members . 

 
References 
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Journal articles and Book Chapters ; Conference/ Works hop 
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NORTHERN  REGION FARMING  SYSTEMS  RESEARCH 

GROUP 
 

The  Northern  Region Farming  Sys tems  Res earch Group (NR-FSRG) is tas ked with analyzing 

the   farming   s ys tems   of  the   Northern  Region  with  the  view  to  generating   appropriate 

innovations that could bring about improvement in the livelihoods of the people. The group has 

out-s tations at Damongo, Yendi and Salaga. The work focus es on characterizing and des cribing 

the   farming   s ys tems   of  the   region,   identifying   and  prioritizing   cons traints   to  increas e 

s us tainable  agricultural  production   and  generating   s uitable   interventions   to  addres s  the 

prioritized  problems  of the farmers  throu gh adaptive on-farm as well as on-s tation res earch. 

Bes ides , the team als o has overs ight res pons ibility of coordinating  Res earch, Extens ion and 

Farmer  Linkage  Committee  (RELC)  activities   in  the  NR.  This  report  highlights  activities 

carried out in 2014 crop ping s eas on. 
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COTTON  IMPROVEMENT 
 

Confined Field Trial of Roundup Ready cotton varieties in Ghana 
 

Principal  Inves tigator:  E.B Chamba 

Collaborating   Scientis ts : Rams on Adombilla,  Michael Mawunya 

Es timated  Duration:  2 years 

Spons ors : MONSANTO 

Location:  CSIR-SARI,  Nyankpala and CSIR-SARI,  WA 

 
Background and Jus tification: 

Weed is a major cons traint to cotton production in that it reduces s eed cotton yields , lint quality 

and farmer income. Manual hand weeding has been the predominant weed control practice but 

s everal cons traints including limited cas h, labour unavailability es pecially at peak s eas ons limit 

among others the effective us e of the control method. The s praying of chemical herbicides is an 

alternative method to hand weed control. Res earch has s hown that herbicides produce greater 

yield at les s cos t than the typical practice of hand weeding.  Since the mid -1980s Mons anto 

Company   has   been   developing    genes   to   confer   crop   tolerance   to   glyphos ate   [N - 

(phos phonomethyl)  glycine]  and  as  a  res ult  Roundup  Ready  cotton  varieties  expres s ing 

vegetative tolerance to over-the-top applications of glyphos ate herbicide are now commercially 

available.  This  gives  cotton  farmers  an  additional  tool to us e agains t the problem of weed 

infes tation. There is the need to evaluat e the performance of Roundup Ready cotton varieties 

under the Ghanaian  cotton growing  environment. Thus two main s tudies were carried out for 

the evaluation. 

 
Objectives : 

1.  The Efficacy trial was to evaluate the efficacy of two glyphos ate formulations [Round up® 

PowerMax  (540  g  a.e./l)  and  Roundup®  Turbo  450K  (450  g  a.e./l)]  on  weeds  when 

applied on FK MON 88913  and/or FK MON 88913  × MON 15985. 

 
2.  The  Selectivity  trial  was  to  as s es s  the  s electivity  of two  formulations  of glyphos ate 

[Roundup® PowerMax (540 g a.e./l) and Roundup® Turbo 450K (450 g a.e./l)] applied on 

MON 88913  and/or MON 88913  × MON 15985  cotton. 

 
Expecte d  Beneficiaries : Cotton Producing Companies and Cotton farmers 

Materials  and Methods : 

 
a)    Efficacy  trial 

The s tudy was conducted as an on -s tation confined field trial. The genetically modified (GM) 

cotton  varieties  MON  88913 (with  herbicide  tolerant  trait) and  MON 88913 × MON 15985 

(with  both  herbicide  tolerance  and  ins ect  pes t  protection  traits ) were  planted.  The  farmer 

variety  FK 37 (conventional  co tton) was  us ed  as  control. Glyphos ate products  us ed were; 

Roundup  PowerMax 540 g a.e./l at 2.0 l/ha and Roundup Turbo 450K (450 g a.e./l) at 2.4 l/ha. 

The  reference  product  was  Roundup  360SL (360 g a.e./l) and was applied at 3.0 l/ha.   Nine 
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treatments  compris ing combinations  of varieties  and herbicides  were us ed (appendix 1). The 

experimental  des ign was randomized  complete block des ign with 4 replications . Plots  were 4 

rows  of  10  m length  with  inter-and  intra-row  s pacing  of  0.8  x 0.4  m.  The  trial area  was 

s urrounded  by a 5 m fallow, 12 m zone planted to conventional cotton and a 25 m is olation 

zone  with  crops  not  s exually compatible  with cotton. The herbicides  products  were applied 

twice- at 25 days after emergence and 30 days after the firs t application. Ag ronomic practices 

were  followed  as  in  the  protocol and  ins ects  pes t  controlled.    MON 88913 × MON 15985 

variety was s prayed three times and all other variety was s prayed s ix times . Data was collected 

from plants within the 2 middle rows . 

 
b)    Selectivity trial 

The  experimental  s ites  and  des ign  were  s imilar  to  thos e of the  efficacy trial. However, the 

treatments  were 13 in number (appendix 2) and herbicide products were applied at s ingle and 

double rates . 

 
Res ults /Major  findings : 

Mean s eed cotton yield for the efficacy trial ranged from 47.30 to 1607.50 kg/ha at Nyankpala. 

The  unweeded  control gave  the  lowes t  yield  and  the farmer practice the highes t. The firs t 

herbicide application  was late due to delays  in obtaining  permits  for the herbicides from the 

regional Environmental Protection Agency (EPA). Plants on the herbicides plots were s tres s ed 

as  a res ult  of s evere  competition  from weeds  before the firs t application  and that probably 

accounted  for the yield trend.   There was effective weed control with the applica tion of the 

herbicides . Generally  the mean s eed cotton yield was higher although not s ignificant with the 

s ingle  trait  variety MON 88913 than the double trait variety  MON 88913 × MON 15985 and 

s eed cotton yield was highes t with Roundup Ready 360 SL (360 g.a.e. /l). Res ults of mean s eed 

cotton yield at Wa was s imilar to that of Nyankpala except that the yields were comparatively 

higher  at  Nyankpala.  The  late  planting  at  Wa  (5 Augus t 2014) probably  accounted  for the 

lower s eed cotton yields at the s ite. 

 
The s electivity trial had no obs ervable herbicide damage on the two cotton varieties even when 

the herbicide concentration  was doubled at both locations .  Similar to the efficacy trial, mean 

s eed cotton yield was higher for s ingle trait variety MON 88913 and recommended herbicide 

rate. Over 2.0 and 1.0 tons /ha of s eed cotton res pectively were obtained at Nyankpala and Wa 

with s ingle trait variety MON 88913 and recommended  herbicide rate.   Yields of MON 88913 

x MON 15985 with the recommended  rate of herbicide was over 1.0 ton/ha at Nyankpala and 

les s than 1.0 ton/ha at Wa.   Furthermore, the s ingle trait variety MON 88913 obtained higher 

number  of open  bolls  at  harves t  than  the  double  trait  MON 88913 x MON 15985 at  both 

locations and probably accounted for the trend in yield. 
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Trt code Trait Treatment 
1 MON 88913 hand weeded control 

2 MON 88913 Roundup PowerMax (540 g.a.e./l) at 2.0 l/ha+ hand 

weeding 
3 MON 88913 Roundup Turbo 450k (450 g.a.e./l) at 2.4 l/ha+ hand 

weeding 
4 MON 88913 Roundup 360SL  (360  g.a.e./l) at 3.0 l/ha+ hand weeding 

5 MON 88913 Roundup PowerMax (540 g.a.e./l) at 4.0 l/ha+ hand 

weeding 
6 MON 88913 Roundup Turbo 450k (450 g.a.e./l) at 4.8 l/ha+ hand 

weeding 
7 MON 88913 Roundup 360SL  (360 g.a.e./l) at 6.0 l/ha+ hand weeding 
8 MON  88913 x 

MON 15985 
Roundup PowerMax (540 g.a.e./l) at 2.0 l/ha+ hand 

weeding 

9 MON 88913   x 

MON 15985 
Roundup Turbo 450k (450 g.a.e./l) at 2.4 l/ha+ hand 

weeding 
10 MON 88913   x 

MON 15985 
Roundup 360SL  (360 g.a.e./l) at 3.0 l/ha+ hand weeding 

11 MON 88913   x 

MON 15985 
Roundup PowerMax (540 g.a.e./l) at 4.0 l/ha+ hand 

weeding 
12 MON 88913   x 

MON 15985 
Roundup Turbo 450k (450 g.a.e./l) at 4.8 l/ha+ hand 

weeding 

13 MON 88913   x 

MON 15985 
Roundup 360SL  (360 g.a.e./l) at 6.0 l/ha+ hand weeding 

 

Table 62: Treatments for efficacy trial at locations 
 

Trt code Trait Treatment 
1 MON 88913  × MON 15985 Untreated Control 
2 MON 88913  × MON 15985 Hand Weeded Control 

3 MON 88913  × MON 15985 Roundup PowerMax (540 g.a.e./l) at 2.0 l/ha 

4 MON 88913  × MON 15985 Turbo 450k (450 g.a.e/l) at 2.4 l/ha 
5 MON 88913  x MON 15985 Roundup 360SL  (360 g.a.e/l) at 3.0 l/ha 
6 MON 88913 Roundup PowerMax (540 g.a.e./l) at 2.0 l/ha 
7 MON 88913 Turbo 450k (450 g.a.e/l) at 2.4 l/ha 
8 MON 88913 Roundup 360SL  (360 g.a.e/l) at 3.0 l/ha 
9 Farmer  variety FK 37 

(conventional cotton) 
Pre-emergence  herbicide (Alligator 400 EC) 

only 
 

 
Table 63: Treatments for selectivity trial at locations 
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Conclus ion: 

The preliminary res ults have s hown that the herbicides products effectively controlled weeds in 

the   two   GM   cotton   varieties   without   affecting   crop   health   even   when   the  herbicide 

concentration was doubled. Further s tudies have to be conducted to evaluate and confirm the 

efficacy of the herbicide products . 

 
 

 
Effect of topping  on the growth and yield of cotton 

 
Principal  Inves tigator:  E.B Chamba 

Collaborating   Scientis ts : Rams on Adombilla 

Es timated  Duration:  2 years 

Spons ors : Cotton Improvement  Programme 

Location:  CSIR-SARI,  Nyankpala 

 
Background  and Jus tification: 

Topping  (the breaking  of the terminal s hoot of the cotton plant) is a common practice among 

s ome cotton farmers . Farmers  are of the view that topping improves s eed cotton yield and in 

s ome cas es reduce pes t incidence. A farmer participa nt in the 2013 Bt cotton demons trations 

topped the conventional field that was being compared with the Bt cotton field. It turned out to 

be the only s ite out of s ix that the s eed cotton yield of the conventional cotton was higher 

(although not s ignificant) than the s eed cotton yield of the Bt field  and thus neces s itated the 

need for s tudies into the s ubject of topping. 

 
Objective: 

The objective of the s tudy was to determine the effects of different s tages of topping on the 

s eed cotton yield of cotton. 

 
Expecte d  Beneficiaries : Cotton Producing Companies  and Cotton farmers 

 
Materials  and Methods : 

The trial was conducted  on -s tation at CSIR-SARI, Nyankpala. The experimental des ign was a 

randomized  complete block des ign with 4 replications . The five treatment s were topping at 65 

days  after planting  (DAP), 75 DAP, 85 DAP, 95 DAP and no topping as control. Topping on 

individual plants was done below the uppermos t node with s ecateurs . Plot s izes were 4 rows of 

10 m length with inter and intra-row s pacing of 0.9 x 0.3 m. Alleys  of 1.0 m s eparated plots . 

Agronomic practices were followed  and ins ect pes ts controlled. 

 
Res ults /Major  findings : 

Mean  s eed  cotton  yield  ranged  from 2072.70 to  2485.50 kg/ha with the no topping control 

giving  the  lowes t  yield  and  topping  at  65 DAP the highes t yield. There were no s tatis tical 

differences among treatment neither was there differences among the number of opened bolls , 
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boll weight and lint percent. The experiment has s hown that there could be yield advantage in 

topping and it s ho uld probably be done earlier than 65 DAP in s ubs equent s tudies . 

 
Conclus ions /Recommendations : 

Seed  cotton  yields  were  s imilar  for treatments . Topping  earlier  than  65 days  after planting 

s hould be cons idered in s ubs equent s tudies . 

 
 
 

 
Effect of planting  dates on growth and yield of cotton 

 
Principal  Inves tigator:  E.B Chamba 

Collaborating   Scientis ts : Rams on Adombilla 

Es timated  Duration:  2 years 

Spons ors : Cotton Improvement  Programme 

Location:  CSIR-SARI,  Nyankpala 

 
Background and Jus tification: 

Cotton is one of the major cas h crops in Ghana. It is a perennial plant that is produced as an 

annual and therefore very res pons ive to environmental conditions (Yucel and Gormus , 2002). 

The  optimum s owing  date  for a cultivar in a region is cons idered to be the mos t imp ortant 

manageable  factor in  cotton  (Bozbek et  al., 2006).  However,  farmers  in  the cotton growing 

areas  of northern  Ghana are unable to predict s owing dates properly due to the incons is tent 

rainfall pattern over the years caus ed by the increas ing change in climate. According to Ali et 

al. (2009), early s owing of cotton expres s es higher yield potential than late s owing. In view of 

the immers e effect of s owing date on s eed cotton yield, the s tudy was conducted to determine 

the  optimum  s owing  period  of promis in g  cotton  varieties  under the  climatic  conditions  of 

Northern region. 

 
Objective: 

The objective of the s tudy was to determine the res pons e of three cotton varieties to different 

planting dates . 

 
Expecte d  Beneficiaries : Cotton Producing Companies and Cotton farmers 

 
Materials  and Methods : 

The trial was conducted on -s tation at CSIR-SARI, Nyankpala.  The experimental des ign was a 

3  x  4  factorial  treatment  arrangement   in  a  randomized  complete  block  des ign  with  four 

replications . The 12 treatments  compris ed a co mbination  of three varieties  and four planting 

dates . The  varieties  were  FK 37 (farmer  variety),  SARCOT  1 and  SARCOT  5 and planting 

dates  were 21 June, 5 July, 17 July and 6 Augus t, 2014. Plot s izes  were 8 rows of 10 m long 

with inter-and  intra-row s pacing  of 0.9 x 0.3 m. Good agronomic practices were followed and 
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Planting date 

    Varieties   

SARCOT  1 
 

 

Planting date 

means FK 37 SARCOT  5 

21-June 

5-July 

17-July 

6-Augus t 

1631.83                    1717.94                   2066.81 

1824.31                    1485.70                   2303.09 

1299.94                    1234.62                   1645.33 

435.20                      546.89                     768.65 

1805.53 

1871.03 

1393.30 

583.58 
Variety means 1297.82                    1246.29                   1695.97  

 

ins ect pes t controlled  accordingly. Data was collected  from the 4 middle rows , managed and 

analyzed us ing the s tatis tical package GenStat 12 edition. 

 
Res ults /Major  findings : 

The  mean  s eed  cotton  yield  ranged  from 435.20 to  2303.09 kg/ha  (Table.56).    SARCOT  5 

planted on 5 July gave the highes t yield and FK 37 planted on 6 Augus t, the lowes t. Except for 

SARCOT 1, the varieties  recorded  higher yields  when planted on 5 July. SARCOT 5 planted 

later on 17 July recorded higher yield than  planting of farmer variety (FK 37)  on 21 June and 

SARCOT 1  on 5 July indicating that SARCOT 5 can be planted as late as 17 July but planting 

of  FK  37  and  SARCOT  1  later than  5 July  s hould  be  avoided.  SARCOT  5 could  be  the 

candidate variety to fit into the decreas ing number of rainy days per year. 

 

 
Table 64: Mean seed cotton yield, kg/ha as affected by variety and planting date 

 
 
 
 
 
 
 
 
 

 
Planting date: LSD at P = 5%: 290.25 kg/ha; Variety : LSD at P = 5%: 251.36 kg/ha 

 
Conclus ions /Recommendations : 

Planting  date  and  variety  had  a s ignificant  effect on the mean s eed cotton yield. With the 

exception of SARCOT 1 the varieties recorded higher yields when planted on 5 July. Howeve r, 

the  yield  of  SARCOT  5  planted  as  late  as  17 July  is  comparable  to  planting  FK 37 and 

SARCOT  1 on 21 June and 5 July . 
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RICE IMPROVEMENT 
 

Africa Rice Breeders Task Force (ARBTF) Trial-2014 
 

Principal  Inves tigator:  Dr. Wils on Dogbe 

Collaborating   Scientis ts : Samuel Oppong Abebres e 

Es timated  Duration:  3 years 

Spons ors : WAAPP 

Location:   Nyankpala, Libi and Manga 

 
Background Information   and Jus tification: 

Rice has become a major s taple food in Ghana. The per capita rice cons umption is around 63kg 

per annum (JICA, 2007) and keeps  ris ing s teadily. Ghana s pends  over $ 500 million annually 

on importation  (MoFA, 2010). The availability of improved higher yielding varieties is key for 

farmers  to increas e production and productivity. 

 
Objective: 

To  evaluate  for yield and other important  agronomic traits  of 13 lines  advanced  from multi- 

s ites  analys is  of  Africa  rice  breeder’s  tas kforce  trials  in  2012 in  Northern  Savanna  agro - 

ecological zones of Ghana. 

 
Expecte d  Beneficiaries : Small  holder rice farmers , Ghana's economy 

 
Materials  and Methods : 

The  trials  were laid out in a Randomize  Complete Block Des ign (RCDB) with four replicates 

at three locations Nyankpala, Libi and Manga. Data were taken on yield, yield components and 

other important agronomic traits . 

 
Res ults /Major  Findings : 

The  yield  acros s  locations  for 2014 is  pres ented  in  Table  57. Entries  (WAB 2081-WAC  B- 

TGR4-B and  WAB 2056-2-FKR2-5-TGR1B)  have proved very promis ing. They were the top 2 

yielders in 2013 and have maintained s ame pos itions in 2014. 

 
Conclus ions /Recommendations :  The  trial  to  be  repeated  the  third  time  in  2015  to  s elect 

s uitable entries  for on -farm. Further field tes ting s hould be proceeded  by milling  and s ens ory 

evaluations 
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Table 65: Yield (t/ha) across locations 

 
Variety                                                              Nyankpala        Libi            Manga 

 

 
Mean 

Acros s 
 

JASMINE 85 (CHECK)  2.84 2.75  6.63 4.07 

WAB 2081-WAC2-2-T GR2-WAT B3 3.72 2.85  7.32 4.63 

WAB 2098-WAC2-1-T GR2-WAT B2 3.14 2.81  6.64 4.19 

WAB 2081-WAC  B-TGR4-B  6.18 3.54  8.35 6.02 

WAB 2056-2-FKR2-5-T GR1-B  4.57 4.26  8.69 5.84 

DKA-M2  3.33 4.41  8.00 5.25 

WAB 2076-WAC1-T GR1-B  4.06 3.75  8.67 5.49 

WAB2098-WAC3-1-T GR1-4  4.20 3.27  7.23 4.90 

WAB2125-WAC  B-1-TGR3-WAT B1 4.50 2.86  7.99 5.12 

FAROX  508-3-10-F43-1-1  3.80 4.20  7.95 5.32 

IR841  (check)  4.66 3.10  9.59 5.79 

FAROX  508-3-10-F44-2-1-1  4.04 3.06  5.58 4.23 

TXD 88  3.28 3.21  4.46 3.65 

W AB 2060-3-F KR1-W AC2-T GR4- B                              3.21            3.19              6.79              4.40   

Mean  3.97 3.38  7.42 4.92 

P-Value  0.003 <0.001  <0.001  

LSD  1.40 0.66  1.98  

CV  24.60 13.80  18.70  
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AGRA-PVS Evaluations 
 

Principal  Inves tigator:  Wils on Dogbe 

Collaborating   Scientis ts : Samuel Oppong Abebres e 

Es timated  Duration:  3 years 

Spons ors : WAAPP 

Location:  Nyankpala, Libi, Manga 

 
Background Information and Jus tification: Rice has become a s taple food in Ghana. This is 

a res ult of the rapid change in lifes tyle and food habit; particularly in urban centers (Nyanteng, 

1987; Balas ubramanian  et al., 2007). Ghana produces  30-40% of its rice needs  (MoFA, 2010) 

and s pends  over 500 million  US dollars  annually  on importation  (IRRI, 2012).  The per capita 

rice cons umption  is around 63kg per annum and keeps  ris ing s teadily (JICA, 2007). There is 

therefore the need to increas e local production  to contribut e to foreign currency s aving and 

improve  farmers ’ incomes . The  rice  program of the  CSIR-SARI  develops  and evaluate new 

rice   genotypes   to   identify   yielding   varieties   for   farmers   to   improve   production   and 

productivity. Agains t this background, twenty (20) ge notypes were obtained from CRI- AGRA 

s pons ored rice program in 2010 for evaluation in th e s avanna agro-ecological zones of Ghana. 

 
Objectives :  To evaluate twenty (20) genotypes obtained from CRI- AGRA s pons ored rice 

program for yield and general adaptability in the northern s avanna agro ecological zones of 

Ghana. 

 
Materials   and  Methods :  The  trials   were  laid  out  in  Randomize  Complete  Block  Des ign 

(RCBD)  with 4 replicates at 3 locations , Nyankpala, Libi and Manga 

 
Res ults /Major  Findings : 

The entries  over the years have not been able to demons trate yield s uperiority over the local 

checks . IR841 (AGRA)  was s elected from this  collection  and probably  affirms  it s uperiority. 

Though not s tatis tically s ignificant, IWA 10 and Sahel 210 were able to out yield AGRA in 

2014. 



153
153  

 

Table 66: Yield (t/ha) across locations  

 
Variety                                      Nyankpala 

  
Libi 

   
Manga 

 Mean 

Acros s 

Jas mine 85 2.77  2.09  2.29  2.38 

Sahel 201 2.10  3.67  3.27  3.01 

Sahel 209 2.74  3.04  2.31  2.70 

Sahel 210 4.21  3.40  3.18  3.59 

WAS 127-12-1-2-3 1.93  2.57  2.00  2.17 

  W AS 127  -12-1-6-3- 1                                   3.28            2.31             2.69                      2.76   
 

Variety 
  

Nyankpala 
  

Libi 
   

Manga 
 Mean 

Acros s 

Nerica-L-19 ex Togo  2.83  2.32  2.62  2.59 

Nerica-L-20   3.01  2.80  2.27  2.69 

Nerica-L-41   4.51  2.85  2.18  3.18 

Nerica-L-42   2.85  2.89  2.51  2.75 

DKA4   2.52  1.60  2.51  2.21 

Mars hall   2.69  3.57  2.93  3.07 

Jas mine 85   3.04  2.63  2.91  2.86 

IR841   3.54  3.20  2.91  3.22 

IWA 10   4.25  3.43  2.53  3.40 

NIL2   3.34  2.73  2.46  2.84 

  NABOGU                                                      2.25            *                  2.31                      2.28   

Mean  3.05 2.82  2.58  2.82 

P-Value  0.08 <0.001  0.33   

LSD  NS 0.72  NS   

CV  37.30 17.90  21.90   
 

Conclus ions /Recommendations :  IWA 10 and Sahel s hould be cons idered for on -farm trial. 
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Breeding rice for Drought Tolerance in the Northern Savanna zones of 
Ghana 

 
Principal  Inves tigator:  Dr. Wils on Dogbe 

Collaborating   Scientis ts : Samuel Oppong Abebres e 

Es timated  Duration:  3 years 

Spons ors : WAAPP 

Location:  Nyankpala 

 
Background  Information  and  Jus tification:  Erratic  rainfall  pattern  as  a  res ult  of  climate 

change has made drought the number one abiotic cons traint to rice production in the rainfed 

ecology.  The rainfed ecology cons titutes  about 78% of the total rice production  ecology in 

Ghana (MoFA, 2010). Developing drought tolerant rice va rieties is the mos t viable s trategy to 

s afeguard  rice  production   in  the  rainfed  ecology.  The  CSIR-SARI  rice  program  initiated 

drought tolerance breeding  in 2013. Twenty (20) drought tolerant lines were introduced from 

IRRI.     Another  20  were  alos  introduced  from  Mali.  The  IRRI  materials  were  planted  in 

replicated  yield trial to as s es s thier performance  under normal rains . Fifteen grams (15 g) rice 

s eeds  obtained  from  Mali  were  multiplied  to  obetain  adequate  s eeds  for droutght  s tres s 

experiments . 

 
Objectives 

     Screen to identify drought tolerant parent from the introduced materials . 

     Incorporate Drought tolerance into 2 farmer  preferred drought s us ceptible varieties 

 
Expecte d  Beneficiaries : Small  holder rice farmers , Ghana's economy 

 
Materials and Methods : Introduce new drought tolerant rice genotypes . Screen the introduced 

materials  for drought tolerance under both and controlled uncontrolled conditions to identify 

s uitable drought tolerant parents . Make cros s es to improve the drought tolerance of 2 locally 

farmer preferred  varieties . The IRRI materials with enough quantities of s eeds were evaluated 

in replicated  yield trials  under normal rainfall in 2014. Fifteen grams  (15 g) of s eeds obtained 

from  Mali  were  als o  multiplied   to  obtain  adequate  s eeds  for  both  field  controlled  and 

uncontrolled s creenings . 

 
Res ults /Major Findings : Recorded  yield for IRRI materials  is pres ented in Table 59. Amount 

of s eeds  obtained  from multiplying  the  15 g s eeds  from Mali materials  is als o pres ented in 
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Table  60.  The  IRRI materials  have  appreciable  yields  under normal rainfall.  Enough  s eeds 

have been obtained for the Mali materials  for controlled field s creening. 

 
Table 67: Yield (t/ha) at Nyank pala for IRRI materials 

 

Variety Yield  (t/ha) Variety Yield  (t/ha) 

UPL RI 5 4.37 IR 74963-2-6-2-5-1-3-3 4.40 

UPL RI 7 4.91 IR 77298-14-1-2-10 3.33 

N22 1.25 IR 79913-B-179-B-4 4.73 

KALIAUS 0.51 IR 77298-5-6-18 3.14 

KALIA 0.95 IR 74371-54-1-1 4.30 

IR 80411-49-1 4.16 VANDANA 2.98 

IR 81412-B-B-82-1 4.35 WAY RAREM 3.59 

IR 74371-46-1-1 4.53 APO 4.03 

IR81023-B-116-1-2 4.67 AGRA 4.80 

IR 74371-70-1-1 5.79 Mean 3.77 

IR 72667-16-1-B-B-2 4.03 P-Value <0.001 

IR 55419-04 4.25 LSD 1.401 

  CV 26.3 
 

 

Table 68: Amount of seeds (kg) obtained from multiplication of the 15 g of Mali materials at Nyankpala 
 

Variety Grain Yield (kg) Variety Grain Yield (kg) 

SIK 350-A150 1.2 DKA-M 8 0.5 

SIK 353-A10 0.1 DKA-M 9 1.0 

DKA 1 0.8 DKA-M 11 1.4 

DKA 3 0.3 DKA-M 13 1.1 

DKA 4 1.0 MLI 6-1-2-3-2 0.8 

DKA 21 1.2 MLI 20-4-1-1-1 0.4 

DKA 22 0.7 MLI 25-1-2 0.6 

DKA 23 0.8 MLI 25-3-2 0.5 

DKA-M 2 0.5 MLI 20-4-3-1 0.5 
 

Conclus ions /Recommendations :   The materials  are to be s creened for controlled drought. 

Make cros s es to improve the drought tolerance of 2 locally preferred dro ught s us ceptible 

varieties 
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Hybrid Rice Breeding 

 
Principal  Inves tigator:  Samuel Oppong Abebres e 

Collaborating   Scientis ts : Dr. Wils on Dogbe 

Es timated  Duration:  3 years 

Spons ors : WAAPP/WACCI 

Location:  Nyankpala 

 
Background Information   and Jus tification: 

Ghana  produces  30-40%  of  its  rice  needs  and  s pend s  over  $  500 million  on  importation 

annually  (MoFA,  2010).  Hybrid  rice  technology  is  one  of the  promis ing, s us tainable,  and 

proven technologies  for enhancing  rice productivity, with a yield advantage of 15 –30% over 

inbred  varieties  (Virmany  et al, 2003). To find out the pros pect of hybrid rice in Ghana, the 

rice program of the CSIR-SARI  began a rice breeding program with thes e two objectives : 

 
Objectives : 

1.    To develop/introduce high yielding hybrids for evaluation and releas e to farmers . 

2.  To identify maintainers  and res torers from local germplas m that could be us ed for hybrid 

development. 

 
Expecte d  Beneficiaries : Small  holder rice farmers , Ghana's economy 

 
Materials  and Methods : Eight  hybrids  were  evaluated  agains t  two  inbred  checks  (Gbewaa 

and  AGRA) for yield  and other important  agronomic traits  in a Randomized  Complete Block 

Des ign  (RCBD)  with  three  replicates  at  four locations  Nyankpala  (field),  Nyankpala  (micro 

plot),  Navrongo  and  Golinga. Eighty -five (85) local germplas m maintained  at the CSIR-SARI 

rice  program were  s creened  with  functional markers  linked to fertility  res toration  to identify 

potential  maintainers   and   res torers .  Tes tcros s es   were   carried   out   to   confirm  potential 

maintainers  and res torers . 

 
Res ults /Major  Findings :  Yield  acros s  locations  are  p res ented  in  Table  61. There  were  no 

s ignificant  difference  between  the  tes ted  hybrids  and  the  inbred  checks  acros s  locations . 

Though s ome hybrids  yielded higher than the checks , their recorded percent yield advantage 

was  not  above  the  20%  required  for  the  commercialization   of  hybrids .    The  molecular 

s creening  identified  30  potential  res torers  and  55  potential  maintainers . Twenty -three  (23) 

tes tcros s es were made between s elected lines and two CMS lines introduced from AfricaRice. 

A tes tcros s nurs ery has been es tablis hed for the res ulting F1s . Res ults yet to be ready. 
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Table 69: Yield (t/ha) across locations 

Nyankpala 

Yield  (t/ha) 

 

 
Navrongo 

Yield  (t/ha) 

 

 
Golinga 

Yield  (t/ha) 

 

 
Nyank 

(micro-plot) 

  Variety                                                                                                                              Yield  (t/ha)   
 

AGRA RICE 4.49  5.50  5.69  6.08 
GR-1 5.37  5.06  5.58  7.48 
GR-2 3.71  5.63  5.60  6.80 
GR-3 4.77  6.76  5.61  7.84 
INDAM 100-001 4.27  6.11  5.85  6.27 
INDAM 100-012 3.02  3.24  5.69  6.79 
INDAM 200-022 6.12  1.48  6.02  6.52 
JASMINE 85 4.38  6.20  5.07  6.51 
S71680676 5.16  5.66  6.48  7.30 

  S72180002                                    5.00                              5.66                     6.42                    6.80   
Mean 

LSD 

CV 

4.63 

NS 

34.9 

 5.13 

NS 

35.7 

 5.8 

NS 

15.8 

 6.84 

NS 

11.7 
 

Conclus ions /Recommendations .  More hybrids are to be tes ted to identify s uperior hybrids for 

commercialization.   Hybrids are known to res pond better to highe r Nitrogen. The hybrids are to 

tes ted with higher dos es of N 120N and 150N to as certain their yield 
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Agricultural  Value Chain Mentorship Project 
 

Principal  Inves tigator:  Wils on Dogbe 

Collaborating  Scientis ts : Robert  Owus u, Prince  Maxwell  Etwire,  Abdul Bas it  Tampuli,  Mr. 

Inus ah Baba, Edward Martey 

Es timated  Duration:  3.5 years (May 2011 to February  2015) 

Spons ors :  DANIDA  through AGRA 

Location:   16 Dis tricts in Northern Region of Ghana 

 
Background 

 
MAJOR  FINDINGS   /ACHIEVEMENTS 

The achievements can be captured under the three main outcomes of the project 

     Improved Entrepreneurial Capacity of FBO’s  and their Member farmers 

     Improved  Capacity  of ins titutions  to  ups cale  Integrated  Soil Fertility  Management 

(ISFM) 

     Increas ed awarenes s and us e of ISFM technologies among s mallholder farmers . 

 
Outcome  1: Improve d  Entrepreneurial   Capacity  of FBO’s  and their Member  farmers 

The  AVCMP  revived  many  dormant  FBOs  by as s is ting them to put in place the neces s ary 

leaders hip s tructure. This happened alongs ide training on leaders hip and group dynamics and 

as s is ting  them in  the  drafting  of Cons titutions , formal regis tration and drafting  of bus ines s 

plans 

FBO record keeping has improved  through the us e of s ymbols . FBOs  can now prepare crop 

partial budgets as well as profit and los s accounts us ing s ymbols . 

 
Collective  activities  of  FBOs  like  bulk  procurement  of  inputs ,  mutual  labour  s upport  for 

weeding and for other agronomic activities , and welfare activities has increas ed. 

Over 60% of beneficiary  FBOs  is now operating  active bank accounts with s ome community 

banks . FBOs  Acces s to equipment s ervices , inputs and aggregators has improved. 

 
Outcome   2:      Improved   Capacity   of   i ns titutions   to   ups cale   Integrated  Soil   Fertility 

Management  (ISFM) 

The four partner radio s tations  (Bis hara, Savanna radio, radio kitawoln and Simli radio), aired 

360 dis cus s ion programs  and documentaries  on ISFM reaching  an es timated 36000 lis teners . 

Eleven  print  materials  on  ISFM  were  produce  and  dis tributed  to  more  than  11200 farmers . 

ISFM drama was performed in 8 project dis tricts attracting more than 2000 farmers . The video 

was  later filmed  and  s hown  to  more  than  30000 viewers  in  project  communities  us ing  the 

award wining tricycle video van. 

 
A  video  van  innovated  by  CSIR-SARI  and  Countrywis e  communication  to  reach  remote 

project communities  was nominated  and won two awards (Gold and Chairmans Award) at the 

2013   International   Video   Communication   As s oc iation   CLARION   awards   in   the   United 

Kindom.  SARI  and  Countrywis e  were  pres ented  the  award  at  the  event  held  in  London. 
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According  to  the  Director  of Radach  Memorial  Centre  the  partners hip  has  had  s ignificant 

impact on the career development of his pers onnel and the image of his bus ines s . The CEO of 

Countrywis e Ghana s hared s imilar s entiments . 

 
Outcome   3:     Increas ed  awarenes s  and  us e  of  ISFM  technologies   among  s mallholder 

farmers 

An es timated 28000 farmers  from 260 communities  received  awarenes s on ISFM throu gh the 

us e  of  the  award  wining  tricycle  video  van  innovated  by  CSIR-SARI  and  Countrywis e 

Communication  Gh., 2500 farmers  through  the  on -s tage  ISFM drama s how, and about 6000 

through the OFD’s . Lis teners  to 360 radio programs  on ISFM aired by partner radio  s tations 

during the project life were es timated at 36000.   Twelve thous and one hundred farmers were 

reached through the printed ISFM materials .  Even though the mos t preferred means according 

to the s urvey was the us e of OFD’s , it came out as the mos t expe ns ive (Table 62). The mos t 

cos t effective means in terms of the number of farmers reach per cedi was found to be drama as 

a video followed by print and radio.  Farmers participation in OFD was found to have pos itive 

impact on productivity. Average yield in creas e as a res ult of farmer’s participation in AVCMP 

demons trations were 71% for rice, 32% for s oybean and 26% for maize  (Table 63.). 

 

 
Table 70: Empirical Analysis of Awareness Creation Techniques 

 

Awarenes s creation 

s trategy 
Number of 

beneficiaries reached 

per year 

Total Cos t (GHC)  per 

program/year 
Cos t per 

beneficiary (GH¢) 

Drama  filmed  and 

s howed as video 
15000 22050 1.47 

Print materials 12100 21659 1.79 
Radio 6000 26000 4.33 
On s tage drama 2400 14880 6.2 
Farmer  learning 

Center (FLC) 
600 16500 27.5 

Individual OFD’s 4000 125000 31.25 
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Table 71: Effect of farmers’ participation in ISFM demonstration on yields (kg/ha) for rice, soybean and 

maize 
 

 

 
Yield level 

Type  of Farmer 

Farmers  who participate d  in 

demos 
 

Non demo  participants 
No of farmers 

s urveyed 
Yield 

(kg/ha) 
No of farmers 

s urveyed 
 

Yield  (kg/ha) 

RICE 

Max 75 4259 75 2511 

Min 75 1402 75 822 

Mean 75 2747 75 1611 
SOYBEAN 

 

Max 75  

1382 75  

990 

Min 75 554 75 296 

Mean 75 839 75 637 
MAIZE 

Max 15 2750 15 2261 

Min 15 853 15 622 

Mean 15 2056 15 1626 
 

Reas ons  attributed  to  increas ed  yield recorded  by farmers  were adherence to recommended 

practices  as  taught  during  PLAR-ISFM  trainings  at  the  demo  s ites  eg  dibbling  to  ens ure 

optimum  population,  and  timely  weed  control  and  fertilizer  management.      Some  farmers 

obs erved  that  even though they were not able to afford the recommended  fertilizer rate the 

timely application  and burying of fertilizer made the difference in yield es pecially for rice.  Fo r 

s oybean s ome farmers s aid the timely harves ting made the difference. 
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LOWLAND  AGRONOMY 
 

 

Development of low input sustainable rice cultivation system in flood plain 

in Africa 

 
Principal  Inves tigator:  Inus ah Baba 

Collaborating   Scientis ts : Dr. Hirohiko  Morita, Dr. Wils on Dogbe, Abraham Fus eini 

Es timated  Duration: 

Spons ors :  JIRCAS 

Location:   Buibe (Zaw) 

 
Evaluation of weed emergence and growth pattern in no -tilled and tilled rice fields in the fourth 

year, us ing  Fields  1 and  2 -   F1 & F2 (2014)  1ml / m2 of herbicide, glyphos ate (41% a.i. ) 

mixed  with  200ml of water was  s prayed  at  one  week before  ploughing.  At  one  week after 

glyphos ate application, plough or till (cultivate) except for no -tillage plots (A) was practiced, 

with fertilizer application in s tandard rate and method of SARI. After land preparation, on ３rd 

July s eed paddy of c.v. ‘Jas mine85’ was s own at a rate of 2g/2m in row s eeding in s tandard 

way of SARI. 

Weeds  in  0.2㎡(0.5  x 0.4m)  and  rice  plants  on  1m (0.5m x 2rows ) were  collected  on  11th 

September to identify the s pecies , dens ity of plants and DMW 
 

Res ults 

Ground total of s eeds  was not different  between  two places  and that in Weed free plot was 

approximately  2/3  of  Weedy  plot  in  both  places .  However,  number  of  s eeds  of gras s es , 

particularly of Paspalum scrobiculatum, was s maller in les s weedy place Sown at Augus t than 

in weedy place s own at July. A large number of s eed of Cleome viscosa was collected in les s 

weedy place. 

 
As  s hort  s eed  longevity  was  reported  in  P. scrobiculatum  and  Digitaria  ciliaris  , it  was 

cons idered as a factor caus ing the phenomenon obs erved in 2013, that the s eed bank s ize of 

thes e gras s s pecies was decreas ed in les s weedy place through herbicide treatment and hand - 

weeding. 
 

Res ults Through the obs ervation of weed flora in/aro und Field 3 and Field 4, it was cons idered 

that the DB could cover the weed and plant s pecies growing in the habitats including F3 and 

F4. Around 10 s pecies including s pecies given below could be added to the DB. Infes tation of 

Chromoleana  odorata  and Tithonia  diversifolia , Pan-tropical noxious  invas ive s pecies  was 

obs erved, along the main road at s outh of Chiranda, near Kintampo  and Kumas i, res pectively. 
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Warning Invas ion of thes e s pecies to Northern Dis tricts s hould be monitored. 

No. Slide Family  Scientific  name : 

184. Pedaliaceae Sesamum indicum L. Dicot. broadleave Annual Upland 

185. Malvaceae Malvastrum coromandelianum Garcke. Dicot. broadleave Perennial Upland 

186. Leguminos ae Crotalaria retusa L. Dicot. broadleave Annual Upland 

187. Euphorbiaceae Acalypha segetalis Müll. Arg. Dicot. broadleave Annual Upland 

188. Amaranthaceae Pupalia lappacea A. Jus s . Dicot. broadleave ? Upland 

189. Gramineae  Eragrostis tenella Roem. Et Schult. Gras s Annual U & Rice 

190/ Leguminos ae Alysicarpus vaginalis DC. Dicot. broadleave A & P Upland 
 
 
 

 
Figure 22: Pup alia lap p acea (left) and Sesamum indica (right). 
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Effect of priming,  soil moisture & elevation on Yields of rice  in the Flood 
Plains of the White Volta at ZAW 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 23: Location of Trials 
 
 
 

Treatments : 

1) Priming  (12 hrs ) & 2) No Priming;  Plot s ize: 32m X 32m =1024  Number of plots : 9 X2;=18 

plots ; Rice Variety:  Digang (110 days maturity) 

Cultivation method us ed: Dis c plow was proceeded by broad cas t of rice s eeds and then hand 

leveling 

Determination  of Parameters : Soil mois ture (profile probe 100-400  mm) 

Germination,  Plant height, Yields  of whole plots were the parameters meas ured 

Objective 1. To get real yield of a relative productivity index map 
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Res ults 
 

 

 
 

Figure 24: Effect of p riming, soil moisture and elevation 
 

 
Outcome 1was the cons truction of a model productivity index map to be read as : 

The index was matched off as follows . 

0.7→2.0  (t/ha)、0.4→0.3  (t/ha) 
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Figure 25: Relative p roductivity index vs Real Yields 

 
 
 
 

 
Figure 26: Effect of p riming, soil moisture and elevation 
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Conclus ions 

Soil mois ture was correlated more s trongly. 

Yields  were correlated mos t s trongly to elevation. 
Priming  was not effective under the practical conditiIions at Zaw WhiteVolta Flood Plains 
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UPLAND  AGRONOMY 
 

Introduction 

The Upland Agronomy  is charged with the res pons ibility of carrying out adap tive or on-farm 

trials  of all mandate crops  except cotton, rice and root and tuber crops . In order to provide 

adequate backs topping of the on -farm trials , the s ection als o carries out limited number of on - 

s tation agronomic trials were carried out at Nyankpala, Yendi, Damongo and Walewale. 

 
Three major activities were carried out in 2014. Thes e were made up of: 

     Intercropping  s tudies  involving Jatropha and s ome food crops (cereals and legumes ) 

funded by the European Union 

 
 Yield of Jatropha as affected by Three different methods of propagation als o funded 

by the European Union 

 
 The Productivity of maize and rice as affected by different levels of newly formulated 

fertilizers  (Funded by YARA, Ghana). 
 

 
 
 

Yields of Cereals (Maize and Sorghum) and legumes (cowpea and 

Sorghum) as affected by Jatropha in intercropping  systems 
 

Principal  Inves tigator:  J. M. Kombiok 

Collaborating   Scientis ts : S. K. Nuts ugah, Jerry Nboyine, Haruna Abdulai, Ramatu Alhas s an 

Es timated  duration:  4 years (2010  – 2014) 

Spons ors : European Union 

Location:  Nyankpala 

 
Background and Jus tification 

Jatropha has always been us ed in the Northern part of Ghana as a border plant or as a life fence 

of gardens  and  other portions  of the hous e or farms  for s ome time now. It has never been 

cons idered as a crop until of late when the is s ue of it being one of the plants us ed to produce 

fuel in s ome countries . This has however encouraged entrepreneurs and governments of s ome 

countries to initiate the es tablis hment of Jatropha plantations with the aim of producin g fuel. 

 
With the inception  of an EU-Spons ored Jatropha Project which is a community development 

project  in  2009, SARI among  other things  was  mandated  to  carry out field trials  involving 

jatropha. One of the trials was to find out how compatible Jatropha is as an intercrop plant with 

food crops . This  is becaus e farmers  in the s ub -region practice intercropping widely of which 

Jatropha will not be left out if it is accepted as a bio -fuel crop. It was therefore bas ed on this 

reas on  that  it  became  neces s ary  in  2010  to  introduce  a long  term intercropping  s ys tems 
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involving  the Jatropha plant and the commonly  grown legumes  (Soybean  and Cowpea) and 

cereals (Maize and Sorghum). 

 
Objective 

To determine the bes t cereal (maize and s orghum) and legume (s oybean and cowp ea) as inter- 

cropping partners in terms of grain yield with Jatropha. 

 
Beneficiaries : Scientis ts , Agric. Extens ion s taff and farmers 

 
Materials  and methods 

The  two  s ets  of  trials   involving   legumes   and  cereals   were  conducted   at  the  Savanna 

Agricultural  Res earch  fields , Nyankpala  s ince  2010 and repeated  till date. Each of the trials 

was laid in a Randomized  Complete Block des ign (RCBD) and replicated three times . Regular 

weeding  was carried out on both trials to make s ure the plants were weed free at mos t of the 

s tages of crop growth. 

 
Treatments: 

a. Jatropha/cereal inter cropping system 

Crops : maize,  Sorghum and Jatropha 

i.             Sole Jatropha s paced at 2 by 3 m 

ii.            Sole maize 

iii.           Sole s orghum 

iv.           Jatropha/ maize 

v.           Jatropha/s orghum. 
 

 
b. Jatropha/Legume intercropping system 

Crops : Soybean, cowpea and Jatropha 

i.             Sole Jatropha s paced at 2 by 3 m 

ii.            Sole Soybean 

iii.           Sole Cowpea 

iv.           Jatropha/ Soybean 

v.           Jatropha/Cowpea 

 
Res ults of intercropping  trials in 2014 

 
Yields of Cereals (Maize and Sorghum) and Jatropha 

The yields  of both cereals  (maize and s o rghum) s how that there were s ignificant differences 

between the yields in the s ole s ys tems of the cereals and their inter crops s ugges ting that the 

pres ence of Jatropha in the s ys tem s ignificantly reduced the yields of thes e food crops . There 

was  over 36 %  reduction  in  maize  yields  when it was intercropped  with Jatropha while for 

s orghum it  went  up  as  high  as  43 %. It was however found that there were no s ignificant 

differences in jatropha yields between the s ole and when intercropped with each of the cerea ls . 
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b.    Yields of legumes (Soybean and cowpea) and Jatropha 

Comparably, the yields  of both legumes  were very low and this  could be due to high ins ect 

infes tation in the cowpea and the intermittent drought that exis ted during the pod filling s tage 

of the s oybean. Even though the yields were low, there were no s ignificant differences in yields 

between  the  s ole  s ys tems  of both  cowpea  and  s oybean and their intercrops . Similarly, the 

yields  of jatropha  both  in  the  s ole  and  when  intercropped  with  the  legumes  (cowp ea and 

s oybean)  were  s imilar  s ugges ting  that  the  pres ence  of the  food  crops  in  Jatropha had no 

negative influence on the yield of Jatropha 

 
Conclus ions 

From the res ults of intercropping Jatropha with cereals and legumes , it can be concluded that 

when Jatropha was intercropped with cereals (maize and Sorghum) in the s pacing of 3 by 2 m, 

yields  of the cereals  were s ignificantly reduced  but for legumes (s oybean and cowpea) there 

was no s ignificant reduction in yield. However, the yield of Jatropha was not aff ected by both 

the legumes  and cereals  in the trials  indicating  that there were no negative influences of the 

food crops on the yield of Jatropha. 

 
 

 
Yield of Jatropha as affected by three different methods of propagation in 

the Savanna Zone of Ghana 
 

Principal  Inves tigator:  J. M. Kombiok 

Colaboratting   Scientis ts : S. K. Nuts ugah, Jerry Nboyine, Haruna Abdulai, Ramatu Alhas s an 

Es timated  duration:  4 years (2010  – 2014) 

Spons ors : European Union 

Location:  CSIR – SARI Res earch farm, Nyankpala 

 
Background and Jus tification 

Jatropha can be propagated us ing the s eeds (direct s eeding), us e of cuttings from mature plants 

as well as nurs ing the s eeds and trans planting the s eedlings on the field. All the propagation 

methods  have their merits  and demerits . Direct s eeding  has been found to lower production 

cos t  as  there  is  no  money  s pent  in  rais ing  the  s eedlings  in  the  nurs ery. With  the us e of 

s eedlings ,  the  es tablis hment  of  nurs eries ,  funds  are  needed  for  labour  and  other  capital 

equipment  like water pumps  and pipes  which  are abs ent if direct s eeding is us ed. However, 

with poor land preparation  and poor s eed quality, farmers  tend to los e greatly if care is not 

taken to intens ify the monitoring of the planted s eeds to re -fill early and to remove weeds . 

 
Als o the us e of cuttings  even though does  not require nurs eries ; it als o requires funds and 

techniques  for  labour  in  cutting  and  conveying  the  cuttings  to  the  fields . However,  it  is 

advantageous  to us e s eedlings  and cuttings  becaus e growth and development of the plants 

continue  from the  s tages /ages  of the s eedlings  and the branches  cut which make the plant 

develop fas ter than the direct s eeding method. 
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Objective 

The objective was to es tablis h a trial us ing the three propagation methods to determine which 

of them give(s ) the bes t performance in terms of yield. 

 
Expecte d  Beneficiaries : Scientis ts , Agric. Extens ion s taff and farmers 

 
Materials  and Methods 

The long term trial which was es tablis hed in 2010, is made up of three planting methods :  i) 

direct s eeding, ii) planting us ing cuttings and iii) us ing s eedlings as the third option 

Each the propagation method was cons idered a treatment which was each laid in a randomized 

block des ign and replicated three times . 

Rows were s paced at 3 m and planting within rows was 2 m for ea ch of the treatments (s eeds , 

s eedlings  and cuttings ) and cultural practices  s uch as thinning  out in the cas e of the direct 

s eeding to making s ure it was one plant/s tand. Weeds  were als o removed  regularly  us ing a 

hand hoe. 

 
Res ults 

The res ults  in 2014 s ho wed that the direct s eeding treatment recorded the highes t number of 

branches /plant res ulting in the highes t pod yield.  The trans planting method was next in value 

which recorded 26 branches /plant and a pod yield of over 2.8 tons /ha. However, there were no 

s ignificant differences in the number of branches and fruit yield between the direct s eeding and 

the trans planted methods (Table 64). 

 
Table 72: Jatropha yield and number of branches as affected by the planting method 

 

Treatment Number of branches Pod yield (kg/ha) 
Direct Seeding 28  2952.10 
Trans planting 26  2856.25 
Cuttings 18  1876.56 
LSD (0.05) 6  192.20 

 

However, planting  us ing cuttings res ulted in s ignificantly lower number of branches and fruit 

yield than from the direct s eeding and the trans planting methods . Number of branches /plant is 

one of the components of yield of Jatropha and therefore it was not s urpris ing that the higher 

the number of branches , the higher the pod yield recorded. 

 
Conclus ion 

The res ults  for the firs t year of yield data analys is s how that the performance of jatropha in 

terms of yield is higher for both the trans planted and the direct s eeding methods than the us e of 

cuttings . 

 
It is recommended  that the trial is repeated  for s everal years  to confirm or otherwis e of this 

res ult s ince this was jus t one year data. 
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The productivity  of maize and rice as affected by different fertilizer 

combinations  in four agro-ecological zones of the Northern Region of 

Ghana 
 

Principal  Inves tigator:  J. M. Kombiok  (Agronomis t) 

Collaborating   Scientis ts : M. S. Abdulai, Iddris u Sumani,  Haruna Abdulai 

Es timated  duration:  2 years (2014-2015) 

Spons ors : YARA, Ghana Ltd 

Locations : Nyankpala, Damongo, Yendi and Walewale 

 
Background and Jus tification 

The  traditional  ways  of replenis hing  s oil nutrients  through  bus h  fallow can  no  longer  be 

practiced  as arable lands are now limited due to increas ed population in Ghana. However, low 

s oil fertility continues to be a cons traint affecting crop production in the country.  The farmers 

in the northern  Ghana are therefore unable to obtain reas onable yields  of mos t of the crops 

without fertilizer application  es pecially the cereals (maize and s orghum), which are cons idered 

to be their s taple food crops . 

 
One of the ways to replenis h the s oil with its nutrients is by fertilizer application which YARA 

Ghana  Company  Ltd  has  always  been  the  lead organization  in formulating  and dis tributing 

balanced   nutrition   fertilizers   for  both   cereals   and   legumes   to   farmers   to  increas e  the 

productivity of the major crops in order to ens ure food s ecurity. As thes e formulated products 

are new to the farmers and have never been us ed in this part of Ghana, it became neces s ary to 

tes t thes e fertilizers  within our environmental s et -up for the firs t time us ing maize by rice a s 

tes t crops . 

 
This  on  farm tes ting  is  always  done  in  order to  confirm or otherwis e the validity  of thes e 

formulations before they could widely be dis tributed to farmers acros s the region to help rais e 

their crop yields . It is bas ed on this reas on that th at YARA Company Ltd in collaboration with 

CSIR-SARI decided to s et up adaptive trials at four s ites (dis tricts ) repres enting the different 

ecological zones of the Northern region. 

 
Objective 

The objective of the trial was therefore to validate the performa nce of maize and rice in terms 

of grain yield as affected by the application of newly formulated  fertilizers  by YARA Ghana. 

 
Materials  and Methods 
Experiment 1 (Maize) 

The experiments  involving  maize and rice were conducted  at four s ites repres enting diffe rent 

Agro-ecologies  of Northern  region. Thes e are Nyankpala, Walewale, Damongo and Yendi. At 

each  s ite,  the  experiment  was  laid  in  Randomized  Complete  Block Des ign  (RCBD)  with  5 

treatments (plots ) replicated three times giving a total of 15 plots per s ite. 

Thes e are: 
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1.    Actyva@250kg/ha+Actyva@125kg/ha. 

2.    Actyva@125kg/ha+Actyva@250kg/ha. 

3.    T15@250kg/ha  + Amidas @125kg/ha. 

4.    T15@250kg/ha  + SOA@125kg/ha. 

5.    No fertilizer(control) 

Note: SOA is Sulphate of Ammonia and T15 is triple 15 

 
The  mode  of application  of the bas al fe rtilizers  was the s ame for all the types  of fertilizers . 

Both the Triple 15 and the Actyva which were us ed as bas al application were buried by the 

s ide of the maize s eedlings  about 2 weeks after planting. The top -dres s ing was als o done by 

opening up holes  near the plants  as deep as 5 cm and putting the Actyva, Amidas and the 

s ulphate of Ammonia and covering the holes with s oil jus t before the plants tas s eled. 

 
Data collected included plant es tablis hment (germination %), Plant height at harves t, 100 grain 

weight and grain yield (per hectare) but only grain yield will be reported here. 

 
(a) Res ults and dis cus s ion of the maize trials 

 
The res ults  of maize grain yields at four s ites as affected by the application of bas al and top - 

dres s ing of different types of fertilizers at all the s ites s how that the application of Actyva  at 

250kg/ha  and  top -dres s ed  by  actyva    at  125kg/ha  gave  the  highes t  grain  yield  of maize 

compared to the res t of the treatments . 

 
It was further obs erved that the highes t maize grain yields which were obtained at Nyankpala, 

Yendi  and  Walewale  from  the  firs t  treatment  (Actyva@250kg/ha+Actyva@125kg/ha)  was 

s imilar  to  the  yields  obtained  from the  application  of actyva at 125kg/ha as bas al and top - 

dres s ing with actyva at 250kg/ha (T2) as well as t he application of T15 at 250kg/ha and top - 

dres s ing   it   with   Amidas   at   125kg/ha   (T3).  However,   at   Damongo   this   was   different. 

Eventhough  the highes t grain yield of maize was als o obtained  from T1 at Damongo, it was s 

ignificantly  higher than in T2 and T3. However, the lowes t maize grain yields were obtained 

from the treatment where no fertilizer  was applied to maize  (T4) at all the 4 s ites . 

 
(b) Res ults and dis cus s ion of the Rice trials 

 

The treatments us ed for the rice trial were different from the treatments  us ed for the maize trial 

above. Below are the treatments for the rice crop as follows : 

 
1.    Actyva@125kg/ha+ Actyva@125/ha+Amidas 125kg/ha 

2.    T15@125kg/ha+T15@125/ha+Urea125kg/ha 

3.    T15@125kg/ha+T15@125/ha+A midas 125kg/ha 

4.    Actyva@125kg/ha+Actyva@125/ha+Urea@125kg/ha 

5.    No fertilizer  (Control) 

mailto:Actyva@250kg
mailto:Actyva@250kg
mailto:Actyva@125kg
mailto:Actyva@125kg
mailto:T15@250kg
mailto:Amidas@125kg
mailto:T15@250kg
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mailto:Actyva@125kg
mailto:Actyva@125
mailto:T15@125kg
mailto:T15@125kg
mailto:T15@125kg
mailto:T15@125kg
mailto:Actyva@125kg
mailto:Actyva@125kg
mailto:ha+Urea@125kg
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The methodology  s o far as land preparation, planting and all the cultural practices except the 

planting dis tances are concerned were all s imilar  to that carried out in the maize  trial. 

 
The res ults s how that Actyva at 125kg/ha, top dres s ed with Actyva at 125kg/ha and followed 

by Amidas gave the highes t yields at all the four locations . Als o, the lowes t rice yields at all the 

locations were obtained when no fertilizers  were applied to the rice crop. 

 
At   all  the   locations   except   at   Damongo,   the   highes t  rice   yields   were  obtained  from 

Actyva@125kg/ha+Actyva@125/ha+Amidas @125  kg/ha,  T15@125   kg/ha+  T15@125/ha   + 

Urea   @125   kg/ha   and   T15@125   kg/ha+T15@125/ha+Amidas @125   kg/ha   which   were 

s tatis tically  s imilar,  while  the  application  of Actyva@125kg/ha+Actyva@125/ha+Urea @125 

kg/ha treatment  gave s ignificantly  higher rice yields  than no fertililizer applied (Control), but 

lower than the firs t three treatments above. 

 
At  Damongo  however,  all the treatments  gave s ignificantly  different  rice yields  w ith the no 

fertilizer application res ulting in the lowes t rice yields . This could be due to the abundant and 

regular  rainfall experienced  at  Damongo  which  helped  each  of the treatments  to be able to 

expres s their potentials . The lowes t yields obtained from the no application (control) s ugges ts 

that the s oil is low in nutrients  and might require the application  of external inputs  s uch as 

fertilizers  (organic and in -organic) before a farmer  can get reas onable crop yields 

 
Comparatively,  Damongo had more rain followed by Nyankpala, Yendi and the leas t and more 

erratic rainfall was obs erved at Walewale and that might have res ulted in the low rice yields 

obs erved at that location. 

 
Conclus ions 

In preliminary  conclus ion, at Damongo, there were s ignificant differen ces in maize yields with 

the application of the various treatments (T1, T2, T3 and T4). The application of T1 res ulted in 

the highes t grain yield while T4 gave the lowes t yields . The application of the s ame treatments 

at Nyankpala, Yendi and Walewale did n ot res ult in any s ignificant yield differences in maize 

yields .  However,  the  lowes t  yields  were  als o  obtained  at  all the  s ites  when  no  fertilizers 

(Treatment  4) were applied to the maize crop. 

 
Similarly  for rice, with  the exception  of Damongo, the firs t  three treatments  for the rice trial 

als o gave high but s tatis tically s imilar rice yields als o indicating that the application of any of 

the three treatments will give s imilar  yields . 

 
In both trials , the no application of fertilizers (control) res ulted in the lowes t rice grain yields at 

all the location. 

 
The two trials will be repeated next cropping s eas on to either confirm the res ults or otherwis e 

s ince the res ult of only one cropping s eas on is not adequate enough to draw conclus ions . 
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FIELD ENTOMOLOG Y 
 

The goal of the entomology program of the Northern Region Farming Sys tem Res earch Group 

is  to  identify  ins ect  pes t  problems  of major food  and  fibre  crops  and develop appropriate 

technological  options   for  their  management  to  improve  food  production  and  qua lity  for 

enhanced food s ecurity in a s us tainable environment. 

 
Four major activities were carried during 2014 as follows : 

1.  Effect of time of planting (early and late) and pre -harves t management practices on 

agronomic performance, incidence and s everity o f aflatoxin  mycotoxin 

2.            Effect of calcium on pod filling  and aflatoxin  mitigation  in peanut 

3.    Effect of drying techniques on aflatoxin  contamination of peanut 

4.  On-s tation  evaluation   of  peanut  germplas m  for  yield  potential  and  tolerance  to 

aflatoxin 
 

 
 
 

Effect of time of planting  and pre -harvest management practices on 

agronomic performance,  incidence and severity of aflatoxin mycotoxin 
 

Principal  Inves tigator:  Mumuni Abudulai 

Collaborating   Scientis ts : J.B. Naab, Is rael Dzomeku,  Ahmed Seidu, and D. L. Jordan 

Es timated  duration:  4 years (2014  – 2017) 

Spons ors : USAID Peanut Mycotoxin Innovation Laboratory 

Location:  On-farm (Kpalbe and Zankali) 

 
Introduction 

Groundnut  is an important  component  of diets  in Ghana with production  mos t prominent  in 

northern  regions , where conditions  are als o favorable for aflatoxin  development  (Craufurd et 

al., 2006).   Aflatoxin, caus ed by Aspergillus  flavus/parasiticus  fungus  is a potent toxin and 

carcinogen.  Aflatoxin  levels  are  often  high  in  peanut  and  other crops  in  northern  Ghana 

(Craufurd  et  al., 2006).   Peanut  in  the  s upply chain continues  to contain aflatoxin  at levels 

exceeding  thos e defined as s afe for human cons umption.  Inefficient and marginally effective 

production  and pes t management  s trategies  are res pons ible for s ome of the s e high levels of 

contamination. Late s owing can als o expos ure the crop to droughts which exacerbate aflatoxin 

(Craufurd  et al., 2006). 

 
Objective 

To determine the effects of time of planting and field management practices on incidence and 

s everity of aflatoxin  mycotoxin 
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Materials  and Methods 

This  s tudy  was  conducted  on -farm at  Zankali and Kpalbe in the Northern  Region.  In each 

village, eight (8) cooperating  farmers  were s elected for a comparative s tudy of current Farmer 

Practices  (FP) vers us res earcher managed  intervention  practices /integrated  pes t management 

(IPM) throughout the production cycle of peanut. The mos t popular peanut cv Chines e grown 

in northern Ghana was us ed in the s tudy. Treatment plots were planted in two blocks of early 

(June)  and delayed (July). Early planting was done from 6-18 June acros s locations while the 

delayed  planting  was  done  from 10-24 July  2014. Farmer  Practice  and intervention  practice 

plots  were planted s ide by s ide in 20-row by 20 m long plots . Res earcher managed plots were 

protected  agains t leaf s pot dis eas es us ing chlorothalonil  applied at 2 l ha-1  and agains t s oil 

arthropods us ing in -furrow applications of chlorpyrifos at the rate 2.2 kg ai ha -1. 

 
The treatments  were s ampled for aflatoxin  analys is us ing the protocol d es igned by the Food 

Science Laboratory  at KNUST. Data als o were taken on number of pods per plant, number of 

matured pods , pod yield, percentages of s carified and bored pods by s oil arthropods , leaf s pot 

s everity. Leaf s pot s everity rating was bas ed on the Florida s cale of 1-10. 

 
Summary  of Res ults and Dis cus s ions 

 
Kpalbe 

The res ults s howed that the number of pods per plant, number of matured pods and pod yield 

were   s ignificantly   higher  in  the  IPM  than  the  FP.     Thes e  yield  parameters   als o  were 

s ignificantly higher in the June than in the July planting times . Interaction of planting date and 

management  practices  was s ignificant  for number of pods  per plant and number of matured 

pods .  The number of matured pods per plant and number of pods per plant were s ig nificantly 

higher in the IPM plots and in the June planting times . 

 
Zankali 

As  at  Kpalbe, the res ults  s howed s ignificantly  higher number of pods  per plant, number of 

matured pods per plant, and pod yield in the IPM than FP. Severities of early and late lea f s pot 

dis eas es were s ignificantly lower in the IPM than FP plots . Als o percentages of s oil arthropod 

s carified and bored pod damages  were s ignificantly  lower in the IPM than FP plots . For this 

location, the effect of planting time was s ignificant only for leaf s pot dis eas e s everities and pod 

yield. Severities of early and late leaf s pots were s ignificantly lower in the July than in the June 

plantings . Leaf s pot dis eas es are more pronounced during wet weather. The June planting had a 

longer  expos ure  to  more  humid  weather  than  the  July  planting,  which  explains  the  high 

s everities  recorded  in  the  June  than  in July. Pod yield was s ignificantly  higher in the June 

planting time compared to the July planting time.. 

 
The res ults  for aflatoxin  contamination  levels  in the various  treatments  were not available at 

the time of writing this report. 
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Effect of Calcium on Pod Filling and Aflatoxin Mitigation in Peanut 
 

Principal  Inves tigator:  Mumuni Abudulai 

Collaborating   Scientis ts : J.B. Naab, Is rael Dzomeku,  Ahmed Seidu, and D. L. Jordan 

Es timated  duration:  4 years (2014  – 2017) 

Spons ors : USAID Peanut Mycotoxin Innovation Laboratory 

Location:  On-s tation at Nyankpala 

 
Introduction 

Poor s oil fertility  and  s us ceptible cultivars  create high ris k conditions  for contaminati on by 

aflatoxinin  in  groundnut.  Although  groundnut  is  able  to  fix s ome  amount  of atmos pheric 

nitrogen, it requires well fertilized s oils for optimum performance. It performs bes t in s oils that 

are rich in calcium. Calcium deficiency leads to high percentag e of aborted s eeds (empty pods 

or “pops ”) and improperly filled pods . Als o, calcium is the only nutrient that is known to limit 

Aspergillus growth and Aflatoxin contamination in groundnut. 

 
Objective. 

To evaluate the effect of calcium on pod filling and aflatoxin  mitigation  in peanut 

 
Materials  and Methods 

The tes t was conducted on -s tation at Nyankpala. Treatments compris ed of two peanut varieties 

(Chines e  and  Nkaties ari)  in  whole  plots  and  calcium  treatment  (treated  and  untreated)  in 

s ubplots . The  treatments  were  laid  in  s plit-plot  in a randomized  complete block des ign and 

replicated  three  times . Calcium was applied as  YARA legume fertilizer (O-18-13-29 NPKCaO) 

at flowering around the root zone at a depth of 3-5 cm at the recommended rate of 370.5 kg ha -
 

1. 

Samples  were  taken  after harves t  and  s ent  to  the  Food  Science  Laboratory  at KNUST for 

aflatoxin  analys is . 

 
Summary  of Res ults and Dis cus s ion 

The effects of variety and calcium were s ignificant for number of pods per plant, and pod yield 

as  well as  on  early  and  late  leaf s pot  dis eas e s everities . The  effects  of calcium only were 

s ignificant   for  percentages   of  pods   with   s carified   and  bored  pod  damage.  Significant 

interaction  effects  of variety and calcium treatment  was meas ured for pod yield and for both 

early and late leaf s pot s everities . 

 
Pod load was s ignificantly improved while s carified and bored pod damages were s ignificantly 

reduced in calcium treated plots . Thes e res ulted in s ignificantly improved pod yield. Pod yield 

in  calcium treatment  improved  three-fold  over untreated  control.  The  numbers  of pods  per 

plant and pod yield were s ignificantly higher in Nkaties ari than Chines e. Severities of early and 

late  leaf  s pot  dis eas es  were  s ignificantly   lower  in  calcium  treatment  and  in  Nkaties arit 

compared  with Chines e. Als o, pod yield was s ignificantly increas ed in calcium treatment and 

higher  in  Nkaties ari. The res ults  for aflatoxin  contamination  levels  in the various  treatments 

were not available at the time of writing this report. 
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Effect of drying  techniques on aflatoxin contamination  of peanut 
 

Principal  Inves tigator:  Mumuni Abudulai 

Collaborating   Scientis ts : J.B. Naab, Is rael Dzomeku,  Ahmed Seidu, and D. L. Jordan 

Es timated  duration:  4 years (2014  – 2017) 

Spons ors : USAID Peanut Mycotoxin Innovation Labo ratory 

Location:  On-s tation 

 
Introduction 

Poor   pos t  harves t  handling   during   drying   expos e  the   pods   and   kernels   to   aflatoxin 

contamination in groundnut. Poorly dried pods and kernels with mois ture content above 8% are 

more prone to contamination by aflatoxin. Als o pods that are dried on the bare ground are more 

likely to come into contact with the aflatoxin  caus ing fungi that are in the s oil and thus get 

contaminated by aflatoxin. 

 
Objective 

To  evaluate  drying  techniques  for their efficiency  in  minimizing  aflatoxin  contamination  in 

groundnut 

 
Materials  and Methods 

The  tes ts  were  conducted   on -s tation  at  Nyankpala.  Three  different  drying  methods  viz 

traditional  drying  on  the  ground,  drying  on  tarps , drying  on  A -frame  (See  Figure  1) were 

compared  for  their  effect  on  aflatoxin  contamination  in  the  peanut  varieties  chines e  and 

nkaties ari.  Samples  were  taken  after  drying  for  two  weeks  to  a  5-6%  mois ture  level and 

depos ited at KNUST for aflatoxin  analys is . 
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Drying on A-frame 

 
Drying on tarp 

 
Drying on bare ground 

 

 
 
 
 

Figure  1.  Drying  techniques  evaluated  to  minimize  aflatoxin  contamination  in  groundnut.at 

Nyankpala. 

 
Summary  of Res ults and Dis cus s ions 

No res ults of aflatoxin analys is for contamination levels at the various drying techniques were 

available at the time of writing this report. 
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On-station evaluation of peanut germplasm for yield potential and 

tolerance to aflatoxin 
 

Principal  Inves tigator:  Mumuni Abudulai 

Collaborating   Scientis ts : J.B. Naab, Is rael Dzomeku,  Ahmed Seidu, and D. L. Jordan 

Es timated  duration:  4 years (2014  – 2017) 

Spons ors : USAID Peanut Mycotoxin Innovation Laboratory 

Location:  On-s tation 

 
Introduction 

Groundnut yields in Ghana are low averaging les s than 1000 kg/ha compared to an average of 

2500  kg/ha  obtained  in  developed   countries .  Early  and  late  leaf  s pot  dis eas es  caus ed 

res pectively  by  Cercospora  arachidicola  S. Hori and Cercosporidium  personatum Berk. & 

M.A. Curtis , are major dis eas es of groundnut tha t can reduce yield by as much as 50% (Shokes 

and Culbreath 1997). 

 
Als o mos t of the groundnut cultivars grown in Ghana are s us ceptible to the Aspergillus fungi 

and   hence   aflatoxin   contamination.  High  levels   of  contamination   are  often  reported  in 

groundnut grown in northern Ghana 

 
Objective 

To s creen groundnut cultivars and genotypes for their yield potential and tolerance to aflatoxin. 

This will enable us to s elect for and advance cultivars that are res is tant and better adapted to 

the farming conditions of northern Ghana. 

 
Materials  and Methods 

Field tes ts were conducted at Nyankpala to evaluate 20 peanut genotypes and cultivars (Table 

65) for yield potential and tolerance to aflatoxin. The genotypes  were als o evaluated for leaf 

s pot  res is tance  on  the  Florida  s cale  of 1-10 and yield. The genotypes  included  thos e from 

ICRISAT    and   releas ed   varieties    from   CSIR-SARI   and   CSIR-CRI.   There   were   three 

replications of each genotype. 

 
Samples  from the harves t are als o yet to be s ent to KNUST for aflatoxin analys is . Th e mos t 

promis ing  lines  from  this  tes t  will be  aimed  for releas e, multiplication,  and  dis tribution  to 

farmers  and will be tes ted in the villages outlined in Experiment   1. 
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Table 73: List of peanut genotypes or cultivars and origin evaluated for yield potential and tolerance to 

aflatoxines in Nyaankpala, 2014. 

Entry Identity  of genotype  or cultivar 
1 NC 7 
2 F-MIX 
3 NKATIESARI 
4 ICGV-IS  96814 
5 ICGV-IS  92096 
6 ICGV   97188 
7 ICGV-86024 
8 ICGV  86124 
9 F-MIX × SINK-24 
10 ICGV  (FDRS)-20×F-M IX-39 
11 CHINESE 
12 GM 155 
13 GM123 
14 GM656 
15 ICGV  86015 
16 Otuhia 
17 Yenyawos o 
18 PC 79-79 
19 TS 32-1 
20 DOUMBALA 

 

Summary  of Res ults and Dis cus s ions 

The res ults s howed s ignificant difference among the cultivars in percentage s c arified pods and 

pod yield. No s ignificant  differences  were meas ured in leaf s pot s everities , percentage bored 

pod damage and number of pods  per plant. Percentages  of s carified pods  were s ignificantly 

lower in  ICGV-97188,  Is -32-1,  Fmix x Sink 24, ICGV 86124 and Yenyawos o compared  to the 

cultivars .   Yields   were   s ignificantly   higher   in   ICGV  86015,   GM   155,   ICGV  IS  96814, 

Nkaties ari, PC-7979,   NC 7 and Fmix  x Sink 24 compared to the other cultivars . 

 
The res ults  for aflatoxin contamination levels in the cultiva rs were not available at the time of 

this report 
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SOCIO-ECONOMICS 
 

Improving  Food Safety, Food Quality and Income of Poor Actresses and 

Actors of the Groundnut  Value Chain in West Africa by reducing 

Aflatoxin (GestAflAr) – Reference Survey of Groundnut  Actors 
 

Principal  Inves tigator:  Edward Martey 

Collaborating   Scientis ts :  Nicholas   Denwar,  Prince  M.  Etwire,  Alexander  N.Wiredu,  SSJ 

Buah, Mumuni Abudulai, Is s ah Sugri 

Es timated  Duration:  Two (2) months 

Spons ors : CORAF/WECARD 

Location:  Northern, Upper Eas t and Upper Wes t Regions 

 
Background Information   and Jus tification 

In the 2008-2013 s trategic plan of CORAF/WECARD, non -s taple crops have been cons idered 

as a s ector that can play an important role in achieving the objective of this operational plan 

which is a s us tainable improvement in productivity, competitivenes s , and agricultural markets 

in   WCA.  Bas ed   on  this  plan,  the  following   two  projects   were  identified   and  funded: 

"Improving food s afety, food quality and income of poor actres s es and actors of the groundnut 

value chain in Wes t Africa by reducing  aflatoxin  (Ges tAflAr)";  and " Facilitating  s us tainable 

intens ification  of s mallholder  cocoa  farming  s ys tems  in  Wes t  and  Central Africa".  Burkina 

Fas o, Ghana, Mali and Senegal are major groundnut  producers in Wes t Africa. Groundnut is 

cons umed in various forms throughout the regions and is one of the main s ources of income for 

millions of poor actres s es /actors . The pres ence of aflatoxin in groundnuts produced in Burkina 

Fas o, Ghana, and Mali has  s erious  implications  on health and food s ecurity. The s tudy was 

carried out to generate relevant information on the awarenes s and level of aflatoxins acros s the 

groundnut  value  chain  in  northern  Ghana.  Finally,  the  project  als o  s eeks  to  es tablis h  an 

innovation    platform,   bu ild   capacity   and   fos ter   collaboration   among   the   s takeholders 

repres ented on the platform for joint action. 
 

Objectives 

The s pecific objectives of the project are to: 

 Es tablis h a bas eline information on the level of aflatoxin awarenes s among groundnut 

value chain actors in the s tudy area 

 Generate  inventory  of information  on  groundnut  practices  among  the  value  chain 

actors in the s tudy area 
 

Expecte d  Beneficiaries 

     Groundnut farmers , traders and proces s ors 

     Minis try of Food and Agriculture 

     Non-governmental Organizations 

     Private Sectors engaged in groundnut bus ines s 
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Materials  and Methods 

The  s tudy  was  undertaken  in  northern  Ghana.  The  s tudy  relied  mainly  on  primary  data 

collected  through hous ehold s urvey. The s election of the res pondents followed a multi-s tage 

s ampling  technique.  Both  purpos ive  and  random  s ampling  techniques  were  employed  to 

s ample 500 res pondents cons is ting of 320 producers , 90 traders and 90 proces s ors in northern 

Ghana.  Key  informant  interviews  were  als o  carried  out  to  es tablis h key information  on the 

groundnut value chain. Des criptive s tatis tics like frequencies and mean were us ed to des cribe 

the various actors as well as their knowledge on aflatoxin. 

 
Res ults /Major  Findings 

The res ults s how the s ampled actors of the groundnut value chain are relatively young which 

implies that the actors can s tay in bus ines s for the next three (3) decades all things being equal. 

A  typical hous ehold  in  northern  Ghana cons is ts of 11 members  on the average of which 5 

members  each  are  economically  active  and  educ ated.  The  average  production  volume  of 

groundnut  per hous ehold in northern Ghana is 570.29 kg out of which 40.66 kg is affected by 

aflatoxin. 

 
With res pect to the traders , an average of 63kg of groundnut is proces s ed per week and the 

total annual hous ehold income is GH¢3,994 out of which GH¢667 is generated from the s ale of 

groundnut.  The  average  quantities  of s helled  and  uns helled  groundnut  purchas ed  by  the 

s ampled  traders  are  3,931.72  kg  and 1,785.43 kg res pectively  whereas  781.66 kg is exported . 

The average market price per kilogram of groundnut is GH¢2.45. On the average, 224.34 kg of 

the purchas ed groundnut is infes ted with aflatoxin. 

 
A  large  proportion  of farmers  produce  groundnut  us ing  traditional methods  of production. 

Mos t of the producers buy s eed from the open market whereas others purchas e from res earch 

ins titution and friends . Almos t all the producers do not apply fertilizer on groundnut plots and 

do not treat the s eeds  before s owing. The us e of bare ground and cemented platform in the 

hous e are the mos t common s tructures us ed for drying groundnut before thres hing. 

 
Prevention of mycotoxins is a challenge as recorded by 70 percent of the s ampled proces s ors . 

Majority  (90%)  of  the  proces s ors  in  Upper  Eas t  do  not  have  knowledge  of  mycotoxin 

prevention.  It  is als o obs erved from the s tudy that almos t 70 percent and 52 percent of the 

traders have obs erved fungal growth on purchas ed and s tored groundnut res pectively. The us e 

of  mud  and  wood  in  the  cons truction  of s torage  s tructure  is  common  among  the  f emale 

producers whereas the males res ort to the us e of cement and mud. The s torage s tructure us ually 

has a multi-purpos e us e as indicated by 89% of the res pondents . Sorting of the groundnut was 

the  common  practice  acros s  a  large  s ection  of the  farm hous eho lds  in  the  prevention  of 

aflatoxin. 

 
Bas ed  on  findings  and  res ults  of the  reference  s urvey,  the  project  team conducted  farmer 

trainings on ways of reducing aflatoxins in groundnuts . The training works hop was organized 

in  order  to  explain  aflatoxin  to  participants ;  expos e  participants  to  the  harmful effects  of 

aflatoxin  to humans , animals  and plants ; educate participants on the economic importance of 
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aflatoxin  contamination;  train participants  on methods  to minimizing  aflatoxin  contamination; 

and  finally  enlighten  participants  on  the  importance  of aflatoxin -free  crops . Following  the 

training  is the es tablis hment of innovation  platform in the Upper Wes t Region that brought 

together all the various s takeholders to deliberate on ways of making groundnut s ub -s ector a 

competitive bus ines s . 

 
Conclus ions /Recommendations 

The s tudy which s et out to reduce aflatoxin along the groundnut value chain commenced with a 

reference s urvey of key actors . Res ults of the s tudy have s hown different levels of farming and 

s torage practices among the key actors . Mos t of the actors are aware of the aflatoxin but unable 

to effectively control it. Bas ed on the s urvey res ults , training modules were des igned to address 

the s pecific needs  of the actors .  About 400 actors and 49 extens ion off icers acros s the three 

regions in the northern Ghana have been trained on farming and s torage practices to enhance 

their s kills  in the reduction  of aflatoxin. An innovation platform has als o been es tablis hed to 

bring together s takeholders for dialogue and joint action. 

 
References 

WHO  (2006).  Impacts  of  Aflatoxins  on  Health  and  Nutrition  Report  of  an  Expert  Group 
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Impact of Agricultural  Value Chain Mentorship Project on Technical 

Efficiency and Income of Smallholder  Farmers in Northern Region of 

Ghana 
 

Principal  Inves tigator:  Edward Martey 

Collaborating   Scientis ts : Wils on Dogbe, Prince M. Etwire,  Alexander N. Wiredu 

Es timated  Duration:  Two (2) months 

Spons ors : AGRA/DANIDA 

Location:  Northern Region 

 
Background Information   and Jus tification 

The   CSIR-Savanna   Agricultural   Res earch   Ins titute   (CSIR-SARI),   International   Fertilizer 

Development  Center  (IFDC),  and the Ghana Agricultural As s ociations  Bus ines s Information 

Centre (GAABIC) are grantees  implementing the Agricultural Value Chain Mentors hip Project 

(AVCMP) funded by the Danis h International Development  Agency (DANIDA) through the 

Alliance for a Green Revolution in Africa (AGRA). 

 
The AVCMP has 3 main s ub components :  A) Productivity  B) Input Acces s and C) Market 

Acces s . CSIR-SARI is res pons ible for the implementation of the productivity component of the 

Project,  which  has  the  objective  of improving  entrepreneurial and technical s kills  of Farmer 
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Bas e Organis ation  (FBOs ) and  their member farmers  to ups cale ISFM technologies  for rice, 

s oybean and maize production. The productivity component jus t like the other two components 

is des igned to achieve 3 main outcomes 1. Increas e s mallholder farmers ’ acces s to farm inputs 

(s eeds  and  fertilizers ) and  ISFM technology;  2. Improve c apacity of national ins titutions  to 

ups cale ISFM; and 3. Increas e awarenes s on and us e of ISFM technologies among s mallholder 

farmers . Capacities  of key s takeholders have been built through the implementation of project 

activities  s uch  as  trainings , demons trations , and partners hip with the media  to improve the 

facilitation and s caling up of ISFM technology adoption in the target zones . In order to jus tify 

the inves tment in the AVCMP, an impact s tudy was neces s ary to es tablis h empirical evidence 

on  the  extent  to  which  the  project  has  influenced  farmers ’  technical  efficiency  and  farm 

income. The pres ent s tudy s ought to as s es s the impact of the AVCMP on the efficiency and 

farm   income    of    s mallholder    farmers    in    Northern    Region    and    als o   make    policy 

recommendations . 

 
Objectives 

The s pecific objectives of the project are to: 

 Determine the impact of the project on the technical efficiency and income of farmers 

in the s tudy area. 

 
Expecte d  Beneficiaries 

     Farmer  Bas ed Organization 

     Minis try of Food and Agriculture 

     Res earch Ins titutions 

     Non-governmental Organization 

 
Materials  and Methods 

The  s tudy  was  undertaken  in  the  Northern  Region  of Ghana.  The  s tudy  relied  mainly  on 

primary  data  collected  through  hous ehold  s urvey.  A  multi-s tage  s ampling  technique  was 

employed  in  the  s election  of  the  res pondents .  In  all,  a  total  of  200  res pondents  were 

interviewed. The s tudy combined  both qualitative and quantitative analytic tools . Regres s ion 

techniques s uch as probit, propens ity s core matching and s tochas tic production frontier were 

us ed for analys is . Des criptive s tatis tics  s ubjected  to the Students  t -tes t was als o utilized for 

analys is . 

 
Res ults /Major  Findings 

About 26 percent of the s ampled farmers participated in the AVCMP. Bas ed on the res ults , it is 

obs erved that s ignificant  differences  exis t in the means  of s ex, age, us e of production credit, 

acces s  to  extens ion  s ervices ,  and  technical  efficiency  of  participants  and  non -participant 

farmers . Participant  farmers  are relatively  younger;  receive more production  credit, and have 

higher acces s to extens ion s ervices . The area and output from s oybean is however almos t the 

s ame for both participant and non -participant farmers . 

 
It is obs erved that mos t of the non -participant farmers recorded a technical efficiency s core of 

les s than 0.5. Beyond les s than 0.5, the participant farmers recorded relatively higher efficiency 
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s core  acros s  the  categories  of efficiency  s cores . Majority  (29%) of the  participant  farmers 

recorded  efficiency  s core  between  0.51  and  0.60. Non -participant  farm hous eholds  o n  the 

average  recorded  a  relatively  higher  income  (USD70.83)  compared  to  the  participant  farm 

hous eholds (USD56.80). 

 
Participation  in  AVCMP  was  determined  by  years  of farming  experience  (5%), number  of 

years  of education  (10%), us e of production  credit (5%), acces s to extens ion s ervices  (5%), 

number  of training  received  (5%), total labour  allocated  for s oybean  production  (5%), and 

acces s  to  electricity  (10%).  Res ults  from the  propens ity s core matching  s how that farmers ’ 

participation  in  farmer mentors hip p roject impacts  pos itively on farmers ’ technical efficiency 

and farm income by 28 percent and USD18 res pectively although the latter is not s ignificant. 

 
Conclus ions /Recommendations 

This  s tudy provided empirical evidence of the impact of participation in A VCMP on technical 

efficiency  and farm income of s oybean farmers  in Northern  Region of Ghana. It s howed that 

participation   in   the   project   increas es   technical  efficiency   s ignificantly.   The   impact   of 

participation  on  farm  income  may  be  realized  in  the  long  ru n  with  continuous  us e of the 

knowledge  acquired  from  the  mentors hip  project.  The  main  recommendation  is  that, there 

s hould be cons cious efforts to enhance participation in s uch projects /programs by des igning the 

programmes in s uch a way that it addres s es s pecific needs of the farmers . Agricultural project 

implementation mus t be harmonized to create s ynergy and avoid duplication of efforts , as well 

as donor and farmer fatigue. There is the need for continuous expos ure of farmers to improved 

technologies ,  builds   capacity,   and   facilitates   acces s   to   credit   and   market   to   increas e 

productivity. 
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Empirical  Analysis on the Capacity of ACMP Stakeholders in Northern 
Region 

 
Principal  Inves tigator:  Edward Martey 

Collaborating   Scientis ts : Wils on Dogbe, Prince M. Etwire,  Alexander N. Wiredu 

Es timated  Duration:  Two (2) months 

Spons ors : AGRA/DANIDA 

Location:  Northern Region 

 
Background Information   and Jus tification 

The   CSIR-Savanna   Agricultural   Res earch   Ins titute   (CSIR-SARI),   International   Fertilizer 

Development  Center  (IFDC),  and the Ghana Agricultural As s ociations  Bus ines s Information 

Centre (GAABIC) are grantees  implementing the Agricultural Value Chain Mentors hip Project 

(AVCMP) funded by the Danis h International Development  Agency  (DANIDA) through the 

Alliance for a Green Revolution in Africa (AGRA). 

 
The AVCMP has 3 main s ub components :  A) Productivity  B) Input Acces s and C) Market 

Acces s . CSIR-SARI is res pons ible for the implementation of the productivity component of the 

Project,  which  has  the  objective  of improving  entrepreneurial and technical s kills  of Farmer 

Bas e Organis ation  (FBOs ) and  their member farmers  to ups cale ISFM technologies  for rice, 

s oybean and maize production. The productivity component jus t like the other two components 

http://dx.doi.org/10.1111/j.1749-7345.2010.00391.x
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is des igned to achieve 3 main outcomes 1. Increas e s mallholder farmers ’ acces s to farm inputs 

(s eeds  and  fertilizers ) and  ISFM technology;  2. Improve capacity  of national ins titutions  to 

ups cale ISFM; and 3. Increas e awarenes s on and us e of ISFM technologies among s mallholder 

farmers . Capacities  of key s takeholders have been built through the implementation of project 

activities  s uch  as  trainings , demons trations , and partners hip with the media  to improve the 

facilitation and s caling up of ISFM t echnology adoption in the target zones . The s tudy s ought 

to as s es s the capacity of s takeholders with res pect to participation in the AVCMP. 

 
Objectives 

Specifically,  the s tudy s ought to 

     Es tablis h level of capacity of s takeholders prior to AVCMP  intervent ion, 

 Identify  various   types  of  interventions   benefitted   from  AVCMP  and  with  what 

outcomes 

 Es tablis h level of improvement in capacity of s takeholders after AVCMP intervention 

and make recommendations  for pres ent and future collaborations . 

 
Expecte d  Beneficiaries 

     Farmer  Bas ed Organizations 

     Media Pers onnel 

     Minis try of Food and Agriculture 

     Non-governmental Organizations 

 
Materials  and Methods 

The  s tudy  was  undertaken  in  northern  Region  of Ghana.  The  approach  employed  in  the 

realization  of the objectives  of the s tudy are des k s tudy, s ampling of zones , development of 

s urvey ins trument, recruitment and training of enumerators , data collection, analys is and report 

production. 

 
Res ults /Major  Findings 

The  res ults  s how  that  farmers   have  benefited  from  myriads  of  agricultural  development 

projects  which  have impacted  pos itively on s ome of the farmers ’ technical abilities . A large 

s ection  of  the  s ampled  farmers  have  knowledge  on  the  AVCMP.  However,  the  level  of 

awarenes s varies s ignificantly acros s the s ampled zones . Farmers have expres s ed high level of 

s atis faction  in  the  project  implementation  des pite  s ome  few bottlenecks  which needs  to be 

addres s ed. The demons trations on the various GAPs have been rated to beneficial by majority 

of  the  farmers . In  terms  of s atis faction , majority  (59%) mentioned  that  they  were  s atis fied 

whereas 39 percent of the farmers were very s atis fied. However, 2 percent and 1 percent of the 

farmers  were  indifferent  and  not  s atis fied  with  the  demons trations  res pectively.  About  63 

percent of the farmers  mentioned  high cos t of adoption as the major cons traint in the us e of 

farm technologies . Unavailability of inputs s uch as fertilizer and improved s eed als o s erved as 

a  cons traint to 22 percent of the farmers . Difficulty  to adopt without s upervis ion and labour 

were other cons traints to adoption of good agricultural practices . Bus ines s development among 

farmer  bas ed  organization  is not well unders tood though s ome of the farmers  are us ing the 

bus ines s modules . 
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About 40 percent of the farmers as s es s ed their collaboration with res earch ins titute to be very 

good  whereas   20  percent  rated  their  collaboration  to  be  excellent.  Variation  in  terms  of 

as s es s ment was recorded acros s the zones with Tolon recording the lowes t collaboration effort 

with  res earch  ins titutions . Farmers ’ collaboration  with financial ins titutions  has been cordial 

des pite the challenges  financial ins titutions  have with the farmers . According to the farmers , 

financial  ins titutions  have  provided  them with  loans , whereas  others  who  apply  for cred it 

where turned down due to s everal reas ons . Mos t of the farmers have als o enjoyed partnering 

the NGOs  in the area of agricultural development. 

 
The  media  has  played  a major role  in  creating  awarenes s  of farm technologies . About  18 

percent and 23 percent o f farmers  rated their collaboration with the media to be excellent and 

very good res pectively. The s trong collaboration was attributed to education on good farming 

practices , good unders tanding of the content of mes s age and appropriate feedback as well as 

good  dis play  of farm technologies . The AEAs  and s ome of the media pers onnel rated their 

collaboration  with  the  project  to  be  between  51 percent  and 70 percent whils t other media 

pers onnel rated their collaboration to be greater than 71 percent. 

 
Des pite  the  efforts  being  put  in  ISFM  dis s emination,  motivation  of s taff, organization  of 

farmers , and inadequate  means  of trans portation continues to be a major challenge among all 

the res pondents . The challenge has impacted on s ome of the collaborators  s uch that t hey are 

not able to continue dis s eminating all the ISFM technologies to farmers . However s ome of the 

res pondents are doing quite well in their dis s emination efforts . 

 
Conclus ions /Recommendations 

The capacity s urvey revealed that members hip of farmer organ ization enhances farmers ’ acces s 

to  technology  and  market  information.  Education  on  the  other hand  impacts  pos itively on 

technology  adoption. Generally, the s tudy has revealed  that farmers  have knowledge  of the 

AVCMP and have als o benefited from trainings  and farm demons trations on good agricultural 

practices . Technical competences with res pect to farming as a bus ines s and s ome GAPs of the 

farmers  have been enhanced  as well as other s takeholders . Lack of s taff motivation, regular 

meetings  and  funding  are  th e major cons traints  militating  agains t  the  ISFM  dis s emination 

efforts of the media and AEAs . Farmers in Tolon and Chereponi mus t be given much attention 

with regard to demons tration on good farming practices . High cos t of adoption of good farm 

practices  has been found to be a major cons traint to adoption  rate. Awarenes s needs  to be 

further created es pecially among farmers in all the zones . Per the s tudy, it is very important that 

the various  s takeholders work together to avoid duplicity of efforts . In addit ion, it is s trongly 

recommended  that periodic training organized for the media pers onnel and the AEAs in order 

to ups cale the dis s emination of ISFM in the target areas . 
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FBO Development under AVCMP 
 

Principal  Inves tigator:  P.M Etwire 

Collaborating   Scientis ts : Dogbe W., R. Owus u, A. B Tampuli,  E. Martey, N. A Jinbahni, R. 

Akimo,  W. Kutah, B. Inus ah, A. Siis e, E.O. Krofa and E. Halolo 

Es timated  Duration:  Completed  (May 2011-March  2015) 

Spons ors : DANIDA  through AGRA 

Location:  Northern Region of Ghana 

 
Background Information   and Jus tification 

The  Alliance  for a Green  Revolution  in  Africa  (AGRA)  has  awarded  the  AVCMP  s upport 

grant to the International Fertilizer Development Center (IFDC) and its collaborating partners , 

the Ghana Agricultural As s ociations Bus in es s and Information Centre (GAABIC) and Savanna 

Agricultural  Res earch  Ins titute  (SARI)  of the  Council for Scientific and Indus trial Res earch 

(CSIR). 
 

The Productivity component is contributing to addres s the following underlying factors to low 

agricultural productivity, and income, food ins ecurity and poverty in the Northern Region of 

Ghana: 

i.   Low us e of improved s eeds and fertilizers 

ii.   Poor s oil health 

iii.   Low agricultural land us e and poor crop management practices by farmers 

iv.   Inadequate extens ion s ervices and weak-res earch extens ion linkages . 

v.   Poor farmer acces s to cultivation equipment s ervices 

vi.   Limited acces s to credit due to high interes t rates and s tringent collateral requirements 

and low inves tment in agriculture 
 

Objectives 

The overall goal of the AVCMP is to contribute towards the Government of Ghana’s objective 

of achieving  food  s ecurity  and  becoming  an agro -indus trial economy  by s trengthening  the 

capacity  of agro-dealers , SMEs , Farmer  Bas ed  Organizations  and farmers  in the agricultural 

s ector  of  Ghana  throughout  the  value  chain  turning  it  to  a  highly  productive,  efficient, 

competitive   and  s us tainable  s ys tem.  The  objective  of  the  productivity  component  being 

implemented   by  CSIR-SARI  is  to  improve  entrepreneurial  and  technical  s kills  of  Farmer- 

Bas ed  Organizations  and  their  member  farmers  to  s cale  up  application  of Integrated  Soil 

Fertility Management (ISFM) technologies for rice, maize and s oybean cropping s ys tems while 

als o  s trengthening  their linkages  with actors  acros s the agricultural value chain s peci fically 

agro-dealers ,  SMEs ,  commercial  banks ,  s eed  and  fertilizer  producers   and  s uppliers ,  and 

extens ion agents . 
 

Expecte d  Beneficiaries 

Farmer  bas ed organis ations and their member  farmers 

Agricultural Extens ion Agents 

Agro-bas ed SMEs 
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Materials  and Methods 

AVCMP  has 3 main intervention  areas :  A) Farmer mentors hip B) Mentors hip of agro input 

dealers  and  C) Mentors hip  of SMEs .   The  main  activities  of IFDC and GAABIC focus  on 

Intervention areas B and C with linkages to intervention area B.  CSIR-SARI is res pons ible for 

the mentors hip of farmers  (FBOs ) of the Project. 

 
Res ults /Major  Findings 

During  the  project  lifecycle,  a total of 16452 regis tered  farmers  participated  directly  in  the 

project. Numbers of thes e beneficiaries dis aggregated by dis trict, crop and s ex is pres ented in 

the table below. 

 
Table  74:  Agricultural  Value  Chain  Mentorship  Project  Beneficiaries  disaggregated  by 

  districts, Crop and Gender   
 

 
Dis trict 

 Crop   Sex   
Total 

Maize Rice Soy Female  Male 

Bunkprugu-Yunyoo 351 29 160 201  339 540 

Cenral Gonja  158 94 108  144 252 

Chereponi   1877 894  983 1877 

Eas t Gonja  65 552 261  356 617 

Eas t Mamprus i 534 96 205 303  532 835 

Gus hegu 182 10 44 48  188 236 

Karaga 433 147 294 371  503 874 

Kpandai 15 73 754 365  477 842 

Nanumba North 410 16 770 547  649 1196 

Nanumba South  35 114 68  81 149 

Saboba   2649 889  1760 2649 

Savelugu Nanton 668 349 168 542  643 1185 

Tamale Metro 441 403 88 438  494 932 

Tolon Kumbungu 465 584 23 535  537 1072 

Wes t Mamprus i 560 353 490 660  743 1403 

Yendi  78 1715 805  988 1793 

Total 4059 2396 9997 7035  9417 16452 
 

All regis tered farmers either benefited from, linked to or participated directly in at leas t one of 

the  following  project  activities ;  Farmer  training, demons trations , radio dis cus s ion programs , 

yield cut s tudies , inputs , tractor s ervices , market linkages etc. 
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A platform, dubbed Dis trict Event was organized  at the beginning  of the production s eas on 

throughout the project lifes pan. This event brought together the various actors working along 

the  rice, maize  and  s oya bean value chains  in the Northern  Region who als o been working 

directly   with   the  AVCMP.  Each  event  compris ed  of  FBO  repres entatives ,  agro -dealers , 

aggregators ,   tractor  s ervices   providers   and   MoFA   s taff.  Apart   from  the   FBOs ,  each 

repres entative   of  the   other  groups   made   s hort  pres entation  about  their  activities ,  the 

communities  they are, the farmers  they are working  with and their roles  in the value chains . 

The MoFA s taff took the opportunity  to explain the modalities for acquiring input un der the 

government s ubs idy program. There was an open forum s es s ion where plenary dis cus s ions on 

is s ues affecting the value chains were dis cus s ed. As a res ult of thes e events , 443 farmers were 

able to procure 1,341 bags  of fertilizer in bulk. The team was  able to clos ely and intens ively 

mentor  a total of one  thous and  s even  hundred  and  eighty  (1780)  farmers  in 85 FBOs  in 8 

project dis tricts as s hown below. 

 

 
Table 75: Number of FBO’s and farmers trained 

 

Dis trict Number  of  Number  of farmers  
 FBOs Male Female Total 
Yendi 8 252 107 359 
Tamale 6 87 96 183 
Savelugu 15 252 96 348 
Wes t Mamprus i 10 134 65 199 
Tolon-Kumbungu 29 175 143 315 
Eas t Gonja 7 70 49 119 
Eas t Mamprus i 6 70 49 119 
Karaga                                       4                            94                             44                            138   
Total 85  1131  649  1780 

 

Major  topics   dis cus s ed   during   the  mentoring   s es s ions  were:  Farmer  groups   and  their 

importance,  s tages  of group  development,  characteris tics  of s trong groups , caus es of poor 

group dynamics , s trategies for improving group dynamics , leaders hip, factors and pr inciples of 

leaders hip, acquiring leaders , leaders hip s tyles , functions of s pecific group leaders , conflict in 

groups , caus es and effects of conflict and dealing with conflicts . 
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Socio Economic Evaluations under DTMA 
 

Principal  Inves tigator:  P.M Etwire 

Collaborating   Scientis ts : T. Abdoulaye, E. Martey, K. Obeng -Antwi, R.A.L Kanton, M. S. 

Abdulai, S. S. Buah, H. Haruna, A.N. Wiredu 

Es timated  Duration:  Completed 

Spons ors : IITA 

Location:  Upper Wes t and Brong -Ahafo Regions of Ghana 

 
Background Information   and Jus tification 

Maize (Zea mays L.) is one of the mos t important food cereals in the developing world. It is not 

only the larges t s taple crop in Ghana but als o the mos t widely cultivated crop accounting for 

50-60%  of total cereal production.  Additionally , maize  is the larges t commodity  crop in the 

country s econd only to cocoa (Millennium Development  Authority, MiDA, 2010). Therefore, 

the importance  of maize to the economy  of Ghana cannot be overemphas ized. The crop is a 

major s ource of food, feed and cas h for many hous eholds in Ghana. 

 
Ghana  is , however,  not  s elf-s ufficient  in  the  production  of maize becaus e its production  is 

faced with a number of cons traints including low s oil fertility, erratic rainfall pattern, drought, 

inadequate  lack of acces s  to certified  s eed, poor agronomic practices , among others . It has 

therefore become important  to develop and dis s eminate maize varieties that are high yielding 

and tolerant to the major s tres s es in the country in order to boos t its production.  The Council 

for  Scientific  and  Indus trial  Res earch  of  Ghana  (CSIR)  has  been  collaborating  with  the 

International  Ins titute of Tropical Agriculture  (IITA) in developing  and evaluating  improved 

maize  varieties  s uitable  for various  agro -ecological  s ys tems  in Ghana. Two CSIR ins titutes , 

namely  Savanna  Agricultural  Res earch  Ins titute  (CSIR-SARI)  and  Crops  Res earch  Ins titute 

(CSIR-CRI)  are  res pons ible  for developing  improved  maize varieties  for the northern  Guinea 

s avannah, and fores t and trans itional zones , res pectively. 

 
Since  2008,  promis ing  high  yielding,  drought  and  s triga  tolerant  maize  varieties  are  being 

evaluated  in participatory  on -farm trials  and demons trations . Thes e trials  s erve as important 

tool  to   s howcas ing   the   potential  of  new  maize  varieties   to  farmers .  Addition ally,  the 

participatory on-farm tes ting of the varieties is als o a means of facilitating rapid dis s emination 

and adoption of thes e improved maize varieties by farmers . 

 
Objectives 

Farmer characteris tics , ins titutional factors  and more importantly  DT maize characteris tics are 

key  factors  influencing  the  dis s emination  of the  DT  varieties . This  s tudy  focus ed  on  the 

preferred  and  non -preferred  traits  of DT  maize  varieties . Specifically,  the  objectives  of the 

s tudy were; 

1.    Identify farmer-preferred  and non -preferred hybrids and open -pollinated varieties . 

2.    Identify reas on for farmer preference on non -preference of the DT varieties . 
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Expecte d  Beneficiaries 

Maize farmers 

Maize breeders and agronomis t 

All other actors along the maize  value chain 

 
Materials  and Methods 

The s tudy collected  data on trait (and variety) preferences  of farmers  on DT maize varieties 

being  promoted.  The  evaluation  was  done  when  the  crop  was  s till on  the  field. Farmers 

(cons is ting of 20 males  and 20 females ) in each community  viewed all the plo ts before they 

were made to s elect the variety/plot they like mos t and the variety/plot they dis like mos t from 

the entire plots . The res earch team then conducted a careful dis cus s ion with female and male 

participants on why they liked or dis liked a plot/va riety bas ed on the counts of like and dis like. 

Chronologically,  the res earch team; 

     Explained   the  objective  of  the  on -farm  trial  and  the  purpos e  of  the  variety/trait 

preference ranking 

     Allowed farmers  to view all the plots before making their choices 

     Allocated one “I like  card” to each farmer. 

     As ked the farmers to drop the card on the plot they like mos t 

     As ked for reas on for preference 

     Allocated one “I don’t like card” to each farmer 

     Allowed the farmers  to place their cards on the plot they do not like mos t 

     As ked for reas on for none preference 

A total of 120 farmers  (60 females ) from 3 communities  in 3 dis tricts participated in the s tudy. 

 
Res ults /Major  Findings 

Farmers’ Preference Assessment 

Kintampo South District 

The  mos t  preferred  farmer  varieties  in  Kintampo  South  Dis trict  are  pres ented  in  the figure 

below. M1126 was the mos t preferred  varieties  by both men and women farmers . There was 

however s light gender differences on farmers ranking of their s econd and third mos t preferred 

varieties . Whereas  male  farmers  preferred  M0926-2  and  M1026-7  as  their s econd  and third 

mos t preferred  maize varieties , the oppos ite was true for female farmers . Farmers ’ preferences 

were influenced by cob s ize, number of ears per s tock, beautifulnes s of the grain and abilit y of 

the plant to tolerate lodging. 

 
The leas t preferred varieties s elected by maize farmers in Kintampo South Dis trict is pres ented 

in  the  figure  below.  Both  male  and  female  farmers  s howed  non -preference  for  the  s ame 

preference  in  s imilar  proportions .  The  leas t  preferred  varieties  s elected  were  TZEI-124  X 

TZEI-25,  TZE-Y DT  STR C14 and  TZE-W-POP.  Nearnes s  of cob  to  the ground, s mall cob 

s ize  and  s hort  height  of plant  thereby  making  the  crop  s us ceptible  to  rodent  attack, were 

reported by the farmers to be th e main reas on for non -preference. 
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Figure 27: M ost p referred farmer varieties in Kintamp o 

 

 
Figure 28: Least p referred farmer varieties in Kintamp o 

 
3.2.2      Techiman Municipality 

In  Techiman  Municipality,  male  and female farmers  only agreed on the third mos t preferred 

variety (M0826-1). The mos t preferred  variety s elected by males (11C170) was ranked s econd 
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by females and vice vers a as s hown in the figure below. Tall plants with big cobs , plants with 

two ears per s tock and plants with broad leaves that produce good cobs were what the farmers 

looked for in s howing preference. 

 

 
Figure 29: M ost p referred farmer varieties in Techiman 

 
The leas t preferred variety s elected by farmers in t he Techiman Municipality was TZEEI-21 as 

pres ented in the figure below. Males  s elected TZEEI-4 and 11C175 as their s econd and third 

leas t  preferred  varieties  res pectively,  with  females  s electing  TZEEI-15  and  11C175 as  their 

s econd  and  third  leas t  preferred  varieties  res pectively.  Short  plant  height  making  the crop 

eas ily s us ceptible to rodent attack, s mall cob s ize and unattractive cobs with s mall grains were 

the reas ons for non -preference. 

 
3.2.3      Sissala West District 

Farmers  preference  for DT  maize  varieties  in Sis s ala Wes t is pres ented in the figure below. 

Male  farmers  s elected  TZEEI  29 X TZEEI  49 as  their mos t  preferred  variety  becaus e it  is 

drought tolerant, has good grain filling, uniform cob s ize as well as big s talks . This variety was 

s elected as the third mos t preferred variety by females . TZEE Y POP STR CS X TZEEI 82 was 

s elected by females  as their mos t preferred  variety due to its ability s uffer les s from lodging, 

early maturing  and attractive grain colour. This variety was s elected by males as  their s econd 

mos t preferred  variety. Whereas  DT STR W SYN 2 was s elected by males as their third mos t 

preferred  variety (due to its cob s ize, s triga and drought tolerance), abontem was s elected by 

females  (s ince it is early maturing, has attractive grain c olour and has high potential market 

demand due to its earlines s and colour). 
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Figure 30: Least p referred farmer varieties in Techiman 

 
 

 

 
Figure 31: M ost p referred farmer varieties in Sissala 
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Male  farmers  in  Sis s ala  Wes t  Dis trict  s elected  2000 SYN-EE as  their leas t  leas t  preferred 

maize variety as pres ented in the figure below. High lodging potential and s mall cob s ize was 

the reas on for non -preference. Both male and female farmers  s elected TZEEI 29 X TZEEI 21 

as their s econd leas t preferred  variety due to its high lodging potential and thin s talks that could 

eas ily breakdown  under intens e rainfall or wind. The leas t preferred maize variety s elected by 

females  was TZEEI  8 X TZEEI  24 due to its s mall cob s ize, grain and thin s talk. 

 

 
Figure 32: Least p referred farmer varieties in Sissala 

 
Conclus ions /Recommendations 

Maize varieties  that are early maturing  and drought tolerant are mos t preferred by farmers in 

the s avannah and trans itio n zones  of Ghana res pectively. Breeding for other important maize 

traits  s uch as s triga tolerance, high yielding, res is tance to lodging among others , s hould als o 

take into account earlines s , drought tolerance and women cons iderations . 
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Establishing  and Facilitating  Innovation Platforms  (IPs): The Case of 
Savelugu IP in the Northern Region of Ghana 

 
Principal  Inves tigator:  P. M. Etwire 

Collaborating   Scientis ts : Jocelyn Davies , Ibrahim D. K. Atokple, Ernes t As iedu, Tony 

Webs ter, Lamis s a Diakite  and Kenneth Opare -Obuobi 

Es timated  Duration:  Completed  (2012-2014) 

Spons ors :  Aus Aid through CORAF/WECARD 

Location:  Northern Region of Ghana 

 
Background Information   and Jus tification 

The  s eed  s ys tem in  Ghana  faces  a variety  of technological,  ins titutional,  policy,  legal and 

s ocioeconomic cons traints which s ignificantly reduce the s upply and flow of improved s eed to 

farmers . The lack of market infras tructure for s eed, s eed s pecialis ts and technical s taff, s eed 

laboratory   equipment,  conditioning   centers ,  funding  to  maintain  breeder  s eed  and  s eed 

multiplication   units  among  others  are  the  primary  cons traints  to  s eed  multiplication  and 

dis tribution  (Ndjeunga  et  al.,  2006;  Alemu  et  al.,  08;  Etwire  et  al.,  2013).  Cons equently, 

adoption of improved crop varieties is quite low with as s ociated low pro ductivity. 

 
A  s urvey  of  the  s eed  s ys tem by  Etwire  et  al., (2013)  s hows  that  opportunities  exis t  for 

increas ing the efficiency  of s eed production  and marketing through the hybrid s ys tem of the 

formal and informal s eed s ectors in collaboration with relevant national and international Non - 

Governmental  Organis ations  (NGOs ), civil s ociety  and  res earch ins titutions . There however 

appears  to be little or no evidence of s trong vertical integration between inputs and product 

markets . Appropriate linkages between s e ed and grain producers as well as grain producers and 

proces s ors , are neces s ary to drive the private s ector entry into the s eed indus try ( Hos s ain et al., 

2001). 

 
Objectives 

This  cas e  s tudy  highlights  the  es tablis hment  of  an  Innovation  Platform (IP) at  Savelugu 

(Northern  Region,  Ghana)  demons trating  the  implementation  of the  Integrated  Agricultural 

Res earch for Development  (IAR4D) approach  in building  a foundation  for res olving s ome of 

the cons traints as s ociated with the s eed s ys tem in Ghana. 

 
Expecte d  Beneficiaries : All actors of the agricultural value chain 

 
Materials  and Methods 

Data   for  the   cas e  s tudy  was  obtained  from  varied  s ources   including  experiences   and 

obs ervations of members of the Innovation Support Team (IST), bas eline s urvey and publis hed 

s ources .  The  IST  is  bas ically  R&D (res earch  s cientis ts  and  agricultural  extens ion  agents ) 

s takeholders  of the platform who initiated, facilitates  and backs tops the operations of the IP. 

Different  s ections  of  the  cas e  s tudy  were  written  by  different  IST  members   bas ed  on  a 

combination of their own reflections as well as experiences of a cros s s ection of the IP s olicited 

through key informant interviews . 
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Res ults /Major  Findings 

In order to es tablis h the IP, there was the need to bring together the various actors of the cereal 

and legume value chains within the dis trict that have a common goal. The IST in cons ultation 

with Agricultural Extens ion Agents of the Minis try of Food and Agriculture (AEAs ) bas ed in 

the dis trict invited interes ted value chain actors to delibe rate on the formation of an Innovative 

Platform (IP) where they can s hare their concerns , opportunities and challenges as well as build 

a  cons ens us on how bes t to tackle thos e challenges . The IST with as s is tance from the AEAs 

convened  and  facilitated  the  firs t  IP meeting, on 4th  October 2012.   The IP is compos ed of 

various    actors   including   farmers ,   traders ,   input   dealer,   agricultural   extens ion   agents , 

res earchers , tractor s ervice providers , Seed Company and proces s ors . 

 
The goals and priorities of the IP are to: 

i)  Make improved s eed readily available by partnering  Heritage Seed Company through 

an out-grower s cheme 

ii)    Increas e  crop  production  by  adopting  the  us e  of good  agronomic  practices  and 

improved crop varieties . 

iii)  Increas e income levels through s eed and grain production 

A  total  of  118  farmers  have  had  direct  acces s  to  certified  s eed  of cowpea,  s orghum and 

s oybean through the IP. An additional 96 non -IP members have had indirect acces s to thes e 

certified  s eeds  through  their interactions  with the benefitting  fa rmers . The livelihoods  of 57 

farmers (41 males and 16 females ) who partnered Heritage Seed Company as out -growers were 

able to get additional income to s upport their hous ehold expenditure (the remaining 63 farmers 

who regis tered in 2014 did not report any  additional income). Two farmers  were for example 

able to buy a motorbike each through a combination  of the additional income from the s eed 

production and their s avings . 

 
IP members have developed a s ens e of owners hip and are changing behaviours to operate in a 

more bus ines s like way. With the executives in place, the bus ines s linkage with Heritage Seed 

Company  would  continue  with  facilitations  from  the  IP executives .   The  IP is  als o  being 

s ens itized by the IST (with backs topping from the GRAD s upport team) to undertake a joint 

economic or income generating activity s uch as cultivation of an IP s eed farms in each of the 

four communities  to keep the IP running after the term of the project. This  is in addition  to 

levying of each member  to generate funds to kee p the IP functional. 

 
Conclus ions /Recommendations 

Working  with the IP has provided firs t -hand information on the opportunities  and challenges 

that s takeholders face. This provides room for interaction and ins tant feedback for res earchers 

to  s et  res earch  priority  areas  which  will meet  farmers ’ needs . This  is better than the us ual 

approach   of  res earcher-extens ion-farmer   linkage   which   is  one-way  directional  and  only 

involves few actors of the value chain. Other as pects s uch as relations hips between actors have 

been  enhanced. There is much cordiality  to the extent that farmers  are now interacting  with 

res earchers even on non -IP meeting days . 
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UPPER EAST  REGION FARMING  SYSTEMS  RESEARCH 

GROUP (UER-FSRG) 
 
 

AGRONOMY PROGRAMME 
 
 

General Introduction 

The  Upper Eas t  Region  Farming  Sys tems  Res earch  Group  (UER-FSRG)  was  es tablis hed  in 

May 1993 and bas ed at the Manga Agricultural Res earch Station about 4 km South -Eas t of the 

Bawku Municipal. The Team currently has a members hip of five Res earch Scientis ts made up 

of two  Agronomis ts , 1 Entomologis t, 1 Pos t Harves t s pecialis t and 1 Socio -economis t. The 

Team als o has two Res earch Scientis ts on s tudy leave. The team als o has four Technicians and 

four s upervis ors . The Group has overs ight res pons ibility for the Co -ordination  of Res earch, 

Extens ion  and  Farmer  Linkage  Committee  (RELC)  activities  in  the  region.  The  Team als o 

coordinates  a number  of projects  jointly  with  colleagues  at  Nyankpala  on  the  AGRA  Soil 

Health Project, Rice Sector Support Project. The Team als o provides backs topping to technical 

s taff  of  non-governmental  organizations  s uch  as  the  CARE  International  Climate  Change 

Project,  NORTHFIN  Foundation  onion  bulb  s ize  improvement  Project  in  the  Bawku  Wes t 

Dis trict, Garu Pres byterian Agriculture Station, Bawku Eas t Women Development As s ociation 

and Action-Aid Ghana for the improvement  of food s ecurity in the region. 
 

 
 

AGRONOMY 
 

Effects of contrasting  sources of organic and inorganic fertilizers on the 

growth,  development, yield and its components of maize in a dry agro- 

ecology in northern Ghana. 
 

Principal  Inves tigator:  Roger A. L. Kanton 

Collaborating   Scientis ts : Pras ad, P. V. V., Ans oba, E., Peter, A.As ungre, Lamini,  S and 

Mahama, G. 

Es timated  Duration:  The Project has ended 

Spons ors : WAAPP2A/SANREM 

Location:  Manga Station 
 

Background information  and Jus tification 

Maize (Zea mays L.) is now an important food crop in the Upper Eas t Region, both in terms of 

the mouths it feeds and als o in terms of areas devoted to its cultivation fas t out s tripping the 

traditional s taple crops  of millet and s orghum contrary  to what us ed to pertain in the region 

before the mid-2000. However, low s oil fertility has always been identified by farmers in the 3 

northern  regions  of  Ghana  as  the  number  one  cons traint  to  increas ed  and  s table  cereal 
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productivity  and production  in the s avanna agro -ecologies . Los s of s oil organic matter, plant 

nutrients , low water infiltration and water holding capacity of s oils are among the factors that 

have  res ulted  in  poor s oil productivity  (FAO-RAF,  2000).  The  us e of organic  manure  and 

compos t  has  been  s hown  to  improve  the  s oil organic  matter  content  (Adani,  et  al., 2007; 

Soumare et al., 2003), water infiltration and retention (Agas s i et al., 2004; Bationo et al., 1998) 

and the available water content of s oils by 58-86% (Celik et al., 2004). 

 
Objective: To determine the mos t optimal s ource of organic and inorganic s ources  of fertilizer 

for increas ed and s table maize production in the Savanna agro -ecologies of northern Ghana. 
 

Expecte d  Beneficiaries 

Maize  growers  in  northern  Ghana,  the  general  public  and  the  Ghana  Government  as  the 

country would s ave hard earned foreign currency on maize exports 

 
Materials  and methods 

The experiment was conducted at the Manga Agricultural Res earch Station near Bawku, in the 

Upper Eas t Region (11o  01’ N, 00o  16’ W, 249 m above s ea level). The mean annual rainfall of 

the experimental s ite was mm, it is mono-modal, s tarting in June and ending in October. The 

experimental  factor  was  different  s ources   of  organic  and  chemical  fertilis ers .  Sources  of 

organic fertilizers  are: Cowdung, Poultry dropping, Goat dropping, Sheep dropping, Compos t, 

Town   was te   and   Fertis oil   and   the   s ources   of   the   chemical   fertilizers   are:  15:15:15; 

21:10:10:2S;   Actyva   (23:10:5:3S:2Mg:0.3Zn).   The   experimental   des ign   was   a  randomis ed 

complete block with 4 replicates . Plot s ize for each treatment will be 4.5 m x 5 m. The tes t cro p 

was maize variety CSIR-Abontem,  an extra early maturing  variety, which is drought tolerant, 

striga hermonthica res is tant and has quality protein. Maize was hand s owed by dibbling on 11th 

July 2014, on ridge s eedbeds made by bullocks at 0.75 m wide and ma ize s eeds s owed at 0.40 

m between  hills at a depth of 5 cm us ing 3 to 4 s eeds per hill and thinned to plants per hill at 

exactly 2 weeks after s owing (WAS). Components were taken throughout the s eas on. All other 

agronomic practices were as recommended for maize in Ghana. Maize was harves ted at on 27th 

October 2014, growth, development, grain yield and its component were s ubjected to s tandard 

s tatis tical analys is . 

 
Res ults /Major  Findings 

Both  grain  and  s traw  yields  were  very  low  under  town  was te  and  higher  u nder Actyva 

(N23:P10:K5:3S:2MgO:0.3Zn),    poultry   manure,   s heep   droppings ,  NPKS  (20:10:10:2),   NPK 

(15:15:15)  and  Fertis ol (Table  68). Generally  the  chemical  fertilis er treatment  plots  recorded 

greater  maize  grain  yields  compared  to  their organic  s ources  coun terparts . However, maize 

fertilis ed with compos t, poultry manure and s heep dropping  produced  the highes t (P < 0.05) 

grain  yield  under the  organic  s ources . Maize  s traw yield  followed  a s imilar trend like their 

grain counterparts  with Actyva (N23:P10:K5:3S:2MgO:0.3Zn)  and NPKS (21:10:10:2) recording 

the  highes t  s traw  yield  followed  by  poultry  manure,  s heep  droppings ,  Fertis ol and  NPK 

(15:15:15). 
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Plant 

height 
Stem 

girth 
Stover 

yield 
Grain 

yield 
(cm) (mm) (kg/ha) (kg/ha) 

183.6 16.31 5833 3983 

174.9 16.87 5917 3566 

170.2 15.48 3917 3075 

162.4 14.36 3500 2008 

178.6 17.45 5042 3475 

172.3 15.38 3417 1966 

179.8 16.72 5167 3492 

184.1 16.38 4583 3375 

180.5 16.29 4750 2800 

155.4 13.52 2833 2017 

 

Table 76: The mean growth, grain and straw yields response of maize to soil fertility m anagement options 

in 2014. 

 
Fertility  option         

Days to 

tas s eling 

 
Harves t 

index 

1000- 

kernel 

weight (g) 
 

NPKS (20:10:10:2)         57.25 

Actyva                            57.25 

Compos t                         57.00 

Cow dung                      59.00 

Fertis ol                           55.50 

Goat manure                   59.00 

NPK (15:15:15)               58.25 

Poultry                            58.00 

Sheep manure                 56.25 

Town was te                    59.25 

 

0.404            27.34 

0.381            26.35 

0.425            24.33 

0.349            22.79 

0.405            24.92 

0.362            25.07 

0.407            27.36 

0.428            26.76 

0.362            25.81 

0.414            24.02 

  Urea                                  60.25          170.9      15.01        3583          2025          0.360             22.30   
 

LSD NS  13.73  2.209  1740.4  1388  NS  NS 

C.V.  (%) 3.7  5.5  9.7  27.4  33.4  16.3  10.3 
NS means not s ignificant at 5% level of probability. 

 
Poultry  manure  and  s heep droppings  recorded  the highes t s traw yield amongs t the organic 

s ources  followed  by  compos t  and  cow dung. Generally,  the  che mical s ources  of fertilis er 

produced  higher s traw yields as compared to their organic counterparts with the exception of 

Urea, which produced the lowes t s traw yield amongs t the chemical fertilis ers . 

 
Conclus ion 

The  chemical  s ources   als o  produced  s uperior  grain  and  s traw  yields  than  their  organic 

counterparts .   23:10:5:3S:2Mg:0.3Zn;    21:10:10:2S   and   15:15:15  were   the   bes t  s ources   of 

chemical fertilizer, whils t Poultry manure; Sheep dropping  and Cow dung were als o the bes t 

s ources among the organic s oil amendments evaluated in the current s tudy. 
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Effect of crop rotation using grain legumes on the growth,  development, 

yield and its components of maize in a semi-arid agro-ecology in northern 

Ghana. 
 

Principal  Inves tigator:  Roger A. L. Kanton 

Collaborating   Scientis ts : Pras ad, P. V. V., Ans oba, E., Peter, A. As ungre, Lamini,  S and 

Mahama, G. 

Es timated  Duration:  3 years 

Spons ors : WAAPP2A/SANREM 

Location:  Manga Station 

 
Background information  and Jus tification 

Crop  rotation  is well known for its yield improvement  effect on crop yield and reduction  of 

financial ris k (Nel and Loubs er, 2004), cons equently  it is recommended  as a countermeas ure 

for  financially  s us tainable  crop  production  (Ferreira  et  al.,  2001).  Earlier  attempts  by  the 

Minis try of Food and Agriculture, Global 2000 and other non -governmental organis ations , who 

s tarted the promotion of maize production, s upported farmers with highly s ubs idized fertilis ers . 

Thes e endeavours appreciably increas ed maize yield to about 1.2 t ha -1  as agains t the average 

maize yield of 0.6 t ha-1  under peas ant farmers ’ practice of us ing 200 kg ha -1  of NPK (UER- 

IFAD/LACOSREP,  1992).   Average  maize yields  per unit of land have fallen in Africa s ince 

the 1970s  partly becaus e maize production  has expanded  into drought prone areas , s e mi-arid 

areas and partly due to declining s oil fertility (Gilbert et al. 1993).  With appropriate tillage and 

rotation maize roots can als o abs orb water from the s ubs oil at 40 to 50 cm depth (Ghuman and 

Lal, 1991). 

 
Objective: To determine the bes t grain legume rotation partner for increas ed and s table maize 

production in the Savanna agro -ecologies of northern Ghana. 

 
Materials  and methods 

The experiment was conducted at the Manga Agricultural Res earch Station near Bawku, in the 

Upper  Eas t  Region  (11o    01’  N,  00o    16’  W,  249  m  above  s ea  level).  The  experimental 

treatments are as follows : Cowpeas , Groundnuts , Soybeans , Pigeon peas , Mucuna and a control 

plot of maize after maize, which is the farmers practice. The tes t crop was maize variety CSIR- 

Omankwa.  The  experimental des ign was a randomis ed complete block with 4 replicates . Plot 

s ize for each treatment  will be 4.5 m x 5m. Maize was s owed on ridges  made by bullocks  at 

0.75 m wide and maize s eeds  s owed at 0.40 m between  hills  us ing 3 to 4 s eeds  per hill and 

thinned to plants  per hill at exactly 2 weeks after s owing (WAS). All agronomic practices are 

as recommendd for maize production in Ghana. Maize was harves ted at harves t maturity, yield 

and its components  would be taken for s tatis tical analys is .   All crop d ata were s ubjected to 

analys is   of   variance   (ANOVA)   and   where   there   were     s ignificant   differences   among 

treatments , means were s eparated us ing the LSD tes t at the P = 0.05 level. 
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Res ults /Major  Findings 

Grain   yield   was   s ignificantly   (P<0.01)  influenced   by   treatment.  Maize  after  groundnuts 

produced  the  highes t  grain  yield  followed  clos ely  by  maize  after cowpea  and  maize  after 

pigeon pea whils t maize after maize produced  the lowes t grain yield (Table 69). Maize after a 

grain legume produced  s ignificantly  (P<0.01) greater grain yield compared  to maize following 

maize. Maize after a grain legume produced appreciably higher grain yields as compared to the 

average well fertilized  maize yields  reported  in the Region, which is in the range of 1,200 kg 

ha-1   to  1500 kg  ha-1. All treatments  with  the exception  of maize after maize and maize after 

greengram produced grain yields that were above the trial mean.   Maize s traw yield followed a 

s imilar,  trend  like  their grain counterparts  with maize after groundnut  producing  the highes t 

s traw yield followed  by maize after cowpea and greengram whils t maize after maize recorded 

the lowes t s traw yield. Straw yield of maize after groundnut;  cowpea greengram and pigeon 

pea was s ignificantly (P<0.01)  higher than that obtained for maize after maize  (Table 68). 

 

 
Table 77: Effect of crop rotation of maize with grain legumes on maize grain yield and its components in 

a semi-arid agro-ecology in northern Ghana during the 2014 cropping season 
 

Maize legume 

rotation 
Cobs at 

harves t 
100-kernel 

weight 
Harves t 

index 
Grain 

yield 
 Straw 

yield 
 Rainfall us e 

efficiency  (kg 
                           (kg/ha)                           (kg/ha)      (kg/ha)          mm-1   ha-1 )   

Maize-Cowpea 89 26.25  0.45  2093  2567  3.25 
Maize-Greengram 76 21.98  0.40  1788  2547  2.77 
Maize-Groundnut 84 27.17  0.45  2137  2600  3.31 
Maize-Mucuna 82 26.95  0.46  1642  1917  2.55 
Maize-Pigeon  pea 85 24.62  0.48  2020  2233  3.13 
Maize-Soybean 82 26.14  0.47  1792  1983  2.78 

  Maize-Maize                     69                 23.65              0.44           1040           1283                  1.61   
Mean 81  25.25  0.45  1787  2157  2.77 
s.e.d. 6.39  1.70  0.072  286  339  0.44 
C.V.  (%) 11.20  9.5  12.20  22.6  22.3  22.6 

 

Conclus ion 

This  s eas on  is  the  firs t  cycle  of rotation  and  maize  grain  yields  were  highes t  when maize 

followed  groundnut;   cowpea  and  pigeon  pea  as  compared  to  the  other  rotation.  Maize 

following maize gave the lowes t grain yields due to the depletion of s oil nutrients as compared 

to  the  grain  legumes  that have the ability to fix s oil nitrogen  and als o the addition  of crop 

res idue to the s oil for improve in growth of the preceding maize  crop. 
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Introduction  of ICRISAT Sorghum Trials for Adaptation to Northern 
Ghana. 

 
Principal  Inves tigator:  Roger A. L. Kanton 

Collaborating   Scientis ts : Saaka S. J. Buah and Kenneth Opare-Obuobi 

Es timated  Duration:  2 years 

Spons ors : USAID/AfricaRis ing 

Locations : Manga Station and Bonia near Navrongo 

 
Background information  and Jus tification 

Sorghum (Sorghum bicolor L.) is one of the mos t important s taple cereals in northern Ghana, 

in terms  of area cropped to s orghum and the number of people who cons ume. However, the 

lack  of  improved  varieties  has  led  to  a  decline  in  s orghum yields  and  a drop  in  area  of 

cultivation  of this  important  cereal over the  years . Farmers  and the Minis try of   Food and 

Agriculture  (MoFA)  Staff and  Non -governmental  Organis ations  (NGOs ) participating  in the 

Annual  Review  and  Planning  Ses s ions  have  always  identified  the  lack of improved  crop 

varieties as the next mos t important cons traint only next to low s oil fertility. However, the cas e 

of s orghum is even more des perate as compared to other cereal cro ps s uch as maize and rice, 

which   have   over  15  or  more  varieties   releas ed  by  the  National  Variety  and  technical 

Committee  for  mas s ive  cultivation.  Res earch  efforts  at  breeding  s table,  high  yielding  and 

dis eas e res is tant/tolerant varieties is crucial if current production levels are to be increas ed to 

meet the ever increas ing demand for pearl millet. 

 
Objective:  To  tes t, adopt  and  to  recommend  promis ing s orghum hybrids  for adaptation  by 

s orghum farmers  increas ed s orghum productivity and production in Ghana. 

 
Materials  and methods 

An  on-s tation  field  trial was  es tablis hed  at  the Manga Agricultural Res earch Station. Land 

preparation was done by the Station’s pair of bullocks on 12th  June 2014 and the field was laid 

out and planted on the 25th  of July. Thinning to two plants per s tand was done on the   27th of 

June 2014 to maintain the optimal plant population as recommended for maize in Ghana. Bas al 

fertilis er in the form of compound  fertilis er 15:15:15 was applied on the 9th  of July 2014 at the 

rate of 30 kg nitrogen; 30 kg phos phorus in the form of (P2O5) and 30 kg potas s ium in the form 

of (K2O) were  applied.  Hand  weeding  was done on 16th  of July 2014 and top -dres s ed with 

s ulphan a new nitrogen fertilis er formulation with high nitrogen content and s ulphur than t he 

us ual s ulphate of ammonia on the 6th of Augus t 2014. Due to continuous rains , the ridges have 

been reduced in s ize and therefore have to be re -s haping and prevent plants form root lodging. 

Data on plant es tablis hment, as s es s ment of germination, plant he ight, s tem girth meas urement, 

determination   of   chlorophyll   content   us ing   a   SPAD  Meter,  were   all  taken.  Farmers ’ 

appreciation  of panicle and grain des irability  data were taken on 27th  of November 2014 after 

harves t. The Directorates of the Minis try of Food and Agriculture for the Binduri Dis trict and 

Bawku  Municipal  would  as ked  to  invite  farmers  to  participate  in  the  as s es s ment  of  the 

s orghum hybrids . Sorghum growth,  development,  grain  and  s traw yields  were s ubjected  to 

appropriate s tatis tical analys is . 
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Res ults /Major  Findings 

500-grain  weight  was  influenced  s ignificantly  (p<0.001)  by  genotype  with  the  Early  Local 

producing  the boldes t and Sewa the s malles t grain. The Early Local; Soumalemba and Mona 

produced cons iderably bolder grain compared to thos e produce d by the res t of the genotypes . 

The convers ion of dry matter from biomas s to grain was cons iderably low for all genotypes . 

However,  there  were  s ignificant  (p<0.001)  differences  amongs t  genotypes  with  regards  to 

harves t index. The Early Local recorded s ign ificantly the highes t harves t index than compared 

to the res t of the treatments except for thos e recorded for Sewa and Fadda.  Agronomic s core 

was s ignificantly  (p<0.001) affected by genotype with Caufa and Fadda recording the highes t 

s core and followed clos ely by Sewa and the Late Local. 

 
Table 78: One thousand kernel weight, harvest index, agronomic score grain yield, average panicle and 
grain appreciation at Manga Station in 2014 

 

 
Sorghum hybrids 

1000- 

kernel 
Agronomic 

s core 
Grain 

yield 
 Average 

panicle 
Average 

grain 
                                            weight  (g)                                (kg/ha)          appreciation       appreciation   

Caufa 21.56  8.0  1767  2.8  3.5 
Fadda 20.44  8.0  2675  3.0  2.7 
Grinkan  Yerewolo 18.76  7.3  1600  3.3  3.3 
Mona 24.40  4.0  1033  2.8  3.3 
Pablo 23.32  6.3  2067  2.8  3.5 
Sewa 17.92  7.0  2075  3.8  3.5 
Soumalemba 25.64  2.5  2317  4.3  4.0 
Yamas a 20.44  2.5  1517  3.0  4.0 
Early Local 27.40  4.0  1650  2.5  3.8 

  Late  Local                        19.92                7.0                    1458              3.3                       4.0   
Mean 22.00  5.7  1816  3.1  3.6 
LSD 0.627  3.13  612  1.09  0.96 
C.V.  (%) 7.90  38.1  23.20  24.0  18.70 
P<0.00 0.001  0.002  0.001  0.08  NS 

 

Grain  yield  was  s ignificantly  (p<0.001)  affected  by  genotype.  The  highes t  grain  yield  was 

produced  by Fadda and followed  clos ely by Soumalemba, whils t Mona produced the lowes t 

grain  yield  (Table  70).  Only  the  exotic  genotypes ;  Fadda;  Soumalemba;  Sewa  and  Pablo 

produced  grain  yields  that  were  higher  than  that  recorded  for the  trial mean.   The  mean 

s orghum grain yield recorded in this s tudy is far greater than the average s orghum grain yields 

generally reported in the country, which s tands at around les s than 1000 kg per hectare. 

 
Conclus ion 

There is the need to repeat the trial in 2014 to enable us draw to confirm or reject the current 

findings . If the bes t four genotypes , namely Pablo; Serwa; Fada and Soumalemba s hould be 

cons is tent in their grain yields , then we would recommend  them to the National Variety and 

Technical Committee  for releas e to boos t s orghum production and productivity in Ghana. 
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Integrated soil fertility management effect on grain and fodder yields and 

soil chemical and physical properties in soybean-maize rotation in 

northern Savanna of Ghana. 
 

Principal  Inves tigator:  Roger A. L. Kanton 

Collaborating   Scientis ts : Saaka S. J. Buah 

Es timated  Duration:  5 years 

Spons ors : USAID/AfricaRis ing 

Locations : Manga Station and Bonia near Navrongo 

 
Background information  and Jus tification 

Maize (Zea mays L.) is now an important food crop in the Upper Eas t Region, both in terms of 

the mouths it feeds and als o in terms of areas devoted to its cultivation fas t out s tripping the 

traditional s taple crops  of millet and s orghum contrary  to what us ed to pertain in the region 

before the mid-2000. However, poor s oil fertility has always been identified by farmers in the 3 

northern  regions  of  Ghana  as  the  number  one  cons traint  to  increas ed  and  s table  cereal 

productivity and production in the s avanna agro -ecologies . Crop rotation is well known for its 

yield improvement effect on crop yield and reduction of financial ris k (Nel and Loubs er, 2004), 

cons equently   it   is   recommended   as   a  countermeas ure   for  financially   s us tainable  crop 

production  (Ferreira  et al., 2001).   Average maize yields per unit of land have fallen in Africa 

s ince the 1970s partly becaus e maize production has expanded into drought prone areas , s emi - 

arid areas and partly due t o declining s oil fertility  (Gilbert  et al. 1993). 

 
Objective: To determine the bes t grain legume rotation partner for increas ed and s table maize 

production in the Savanna agro -ecologies of northern Ghana. 

 
Expected Beneficiaries : Maize growers in Ghana, the general public and als o the Government 

of Ghana. 

 
Materials  and methods 

The experiment was conducted at the Manga Agricultural Res earch Station near Bawku, in the 

Upper  Eas t  Region  (11o    01’  N,  00o    16’  W,  249  m  above  s ea  level).  The  experimental 

treatments  are as follows : Soybean with no s oil amendment (Control); s oybean with inoculant 

only; s oybean with inoculant  plus PK (60 kg P2O5/ha and 30 kg K20; s oybean with inoculant 

plus  fertis ol;  s oybean  plus  inoculant  plus  PK plus  fertis ol and s oybean plus  reco mmended 

fertilis er rate  (25-60-30  as  N P205   and K20) and the control maize after maize. The tes t crop 

was  maize  variety  CSIR-Omankwa.  The  experimental  des ign  was  a  randomis ed  complete 

block with 4 replicates . Plot s ize for each treatment  will be 4.5 m x 5m. Maize was s owed on 

ridges made by bullocks at 0.75 m wide and maize s eeds s owed at 0.40 m between hills us ing 3 

to 4 s eeds  per hill and thinned to plants  per hill at exactly 2 weeks after s owing (WAS).  All 

cultural  practices  were  as  recommended  for  maize  production  in  the  country.  Maize  was 

harves ted on the 30th of October 2014. Maize was harves ted at harves t maturity, yield and its 

components would be taken for s tatis tical analys is . All crop data were s ubjected to analys is of 
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variance   and   where   there   were     s ignificant  differences   among  treatments ,  means   were 

s eparated us ing the LSD tes t at the P = 0.01 or 0.05 levels . 

 
Res ults /Major  Findings 

The 100-kernel weight recorded by maize that was rotated with inoculated s oybean and fertis ol 

was s ignificantly  (p<0.05) higher than that recorded under the res t of the treatments with the 

exception  of  maize  after  inoculated  s oybean,  plus  P and  K and  recommended  fertilis er of 

s oybean treatment (Table 71). 

 
Table 79: Integrated soil fertility management effect on grain yield and its components of 

maize in the Sudan savannah agro -ecology in the 2014 cropping season 
 

 
Treatment 

Mean cob 
diameter 

No. of 
cobs 

100- 
grain 

Harve 
s t 

Grain 
yield 

Straw 
yield 

 (cm) harves ted weight index (kg/ha) (kg/ha) 
   (g)    

Control 40.86 82 23.61 0.50 3388 3250 
Maize after s oybean 39.85 71 22.81 0.52 2479 2333 
Maize after inoculated 40.39 80 24.28 0.58 3046 2250 
s oybean 
Maize after inoculated 

 
43.22 

 
85 

 
26.61 

 
0.54 

 
4117 

 
3458 

s oybean + Fertis ol       
Maize after inoculated 
s oybean + PK 

42.17 81 24.13 0.52 3625 3292 

Maize after inoculated 
s oybean + PK + 

43.11 86 24.87 0.52 3625 3221 

Recommended Fertilis er 
Maize after s oybean + 

 
40.56 

 
81 

 
24.02 

 
0.57 

 
3121 

 
2333 

Recommended fertilis er       
rate       
Mean 40.56 81 24.33 0.54 3329 2877 
LSD 2.49 9.21 1.90 0.049 796 321 
C.V. (%) 4.00 7.70 5.30 6.20 16.10 19.20 

 

Harves t  index of maize  recorded  in  this  s tudy  were  generally, comparable  to thos e us ually 

reported for maize in the literature. Maize after inoculated s oybean recorded the highes t harves t 

index, which is s ignificantly (p<0.05) greater that thos e recorded when maize was followed by 

maize;  maize  after  s ole  s oybean  and  maize  after  inoculated  s oybean  plus  P  and  K  with 

recommended  fertilis er for s oybean (Table  71). Generally, maize grain yields  reported  in this 

s tudy were far higher than thos e reported  acros s the region.   Maize planted after inoculated 

s oybean  with application  of fertis ol produced  the highes t grain yield whils t maize after s ole 

s oybean gave the lowes t (Table  71). Generally, maize following  inoculated  s oybean that has 

received  a  s oil  amendment   gave  higher  yields  than  their  counterparts  that  were  neither 

inoculated nor inoculated without a s oil amendment. Maize following inoculated s oybeans with 

fertis ol  produced  yields  that  were  s ig nificantly  greater  than  thos e  produced  when  maize 

followed s ole s oybean or when s oybean was given the recommended fertilis er rate. Maize that 
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followed inoculated s oybean with the application of a s oil amendment res ulted in cons iderably 

higher maize yields  than their counterparts  and als o greater than the trial mean.  Maize s traw 

yield followed a s imilar, trend to that of maize grain yield, with maize after inoculated s oybean 

and application of fertis ol producing the highes t s traw yield followed by maize aft er inoculated 

s oybean with P and K (Table 71). Straw yield recorded by maize after inoculated s oybean with 

fertis ol  was  s ignificantly   (p<0.01)  greater  than  thos e  recorded  by  maize  after  inoculated 

s oybean;  maize  after  non -inoculated  s oybean  and  maize  after  s oybean  with  recommended 

fertilis er rate (Table 71). 

 
Conclus ion 

Thes e res ults s ugges ts that, in addition to the inoculation of s oybean it is important to add a s oil 

amendment;  s uch  as  fertis ol;  P and K and the recommended  fertilis er for s oybean s o as t o 

obtain good maize grain and s traw yields . Though thes e preliminary res ults hold promis e for 

increas ed and s table maize yields in northern Ghana, there will be the need to repeat the s tudy 

s o as to enable us confirm or reject thes e current res ults . 

 
 

 
On-farm evaluation of extra-early and medium drought tolerant maize for 

Africa (DTMA) varieties and hybrids in a semi-arid agro-ecology in 

northern Ghana. 
 

Principal  Inves tigator:  Roger A. L. Kanton 

Collaborating   Scientis ts : Saaka S. Buah; John K. Bidzakin,  Alidu Haruna, Gloria  Boakyewa 

Es timated  Duration:  5 years 

Spons ors : USAID/AfricaRis ing 

Locations : Garu-Tempane  and Binduri Dis tricts 

 
Background information  and Jus tification 

Maize  (Zea  mays  L.)  is  one  of  the  mos t  important  food  cereals  in  the  developing  world 

(CIMMYT,  1990). However, production  is lower than demand and bridging  the gap requires 

large increas es in production mainly through yield improvement (Cros s on & Anders on, 1992). 

In   s ub-Saharan   Africa,   maize   is   produced   mainly   under  rainfed   conditions   which   are 

characterized  by highly variable rainfall, both in quantity and dis tribution. Cons equently, the 

crop frequently s uffers from mois ture s tres s at s ome s tage during its growth period (Johns ton et 

al., 1986) with the ultimate res ult of reduced yield s .   In the three northern regions of Ghana, 

farmers  participating  in  the  Annual Planning  Ses s ions  under the  aus pices  of the Res earch 

Extens ion   Farmer   Linkage   Committee   (RELC)  have   always   identified   low  s oil  fertility, 

ins ufficient  and  erratic  rainfall  as  t he  major  cons traints  to  maize  production  in  the  area. 

Although  s everal water harves ting  techniques , s uch as tied ridges , have been propos ed to 

addres s  the  problem of water s tres s , their efficiency  could  be  enhanced  with  by  drought - 

tolerant varieties  which  can us e the harves ted rainwater more efficiently. Participatory Variety 
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Selection   (PVS)  is   a  more   rapid   and  cos t -effective  way  of  identifying   farmer-preferred 

cultivars if a s uitable choice of cultivars exis ts (Witcomebe  et al., 1996). 

 
Objectives : 

i.       evaluate drought-tolerant maize varieties and hybrids on farmers ’ fields ; 

ii.       s olicit farmers impres s ions in the s election of the bes t drought -tolerant maize varieties 

or hybrids ; 

iii.       determine  the  economic  benefits  of planting  drought -tolerant  maize compared  with 

farmers ’ varieties . 

 
Materials  and methods 

In 2014, field trials  were conducted  at Garu -Tempane and Binduri Dis tricts of the Upper Eas t 

Region  (in  the  Sudan  Savanna  agro -ecology).  The  trials  evaluated  drought -tolerant  maize 

varieties  and  hybrids  under  the  Drough t  Tolerant  Maize  for Africa  (DTMA)/International 

Ins titute  of Tropical Agriculture  (IITA)  and  the  International  Centre  for Wheat  and  Maize 

Res earch  (CIMMYT)  Mexico  initiative.  Farmers  were  s elected  bas ed  upon  their  previous 

experience  in  conducting  on -farm  adaptive  trials  with  the  Savanna  Agricultural  Res earch 

Ins titute  Station  at  Manga  and  their willingnes s to collaborate  in this  particular s tudy. The 

Mother  and  Baby  concept  of on -farm experimentation  was  adopted  whereby  all the  maize 

entries  were tes ted in a replicated trials in one farmer’s field, which is the Mother trial while 2 

or 3 entries  were planted by 5 other farmers  in each of the 2 Dis tricts for the Baby trial. The 

extra-early  hybrid  maize  were:  TZEE-W  Pop  STR  C5  x TZEE I21;  TZEE-Y Pop  STR C4 x 

TZEEI  17;  TZEE  6  x TZEEI  4;  TZEE-Y  Pop  STR  C5  x TZEEI  82;  TZEEI  29 x TZEEI  24; 

TZEEI  29  x TZEEI  49;  TZEEI  18  x TZEEI  24;  TZEI 7 x TZEI 76;  CSIR-Abontem  and  the 

Farmers  variety and for the medium maturity  hybrid maize tes ted were: M 0926-8; M 1026-3; 

M  1026-10;  PAN  12;  PAN  53  and  the  Farmers ’  variety.  The  randomis ed  complete  block 

des ign was adopted for the mother, with 4 replications ; whils t for the baby trials the des ign was 

an  incomplete  block,  with three farmers  each s erving as a replicate. Plot dimens io ns for the 

mother trial was 4.5 m x 5m and the baby trial was 18 ridges by 10m long. This compris ed of 6 

ridges s paced at 0.75m apart and 5 m long with data recorded from the 4 central ridges with the 

outer rows s erving as guard rows for the mother trial. All agronomic practices with regards to 

maize  production  as  recommended  were  adhered  to. The  trials  were  harves t on the 30 th  of 

October 2014.  The data was then s ubjected to s tatis tical analys is . 

 
Res ults /Major  Findings 

The cobs  produced  by the Farmers ’ v ariety and the CSIR-Abontem were s ignificantly bigger 

than thos e produced  by TZEE-Y Pop DT STR C4 x TZEEI 17; TZEE 6 x TZEEI 4; TZEEI 8 x 

TZEEI  24;  TZEE-Y Pop  STR C5 x TZEEI  82   and  TZEEI  29 x TZEEI  49 (Table  72). There 

were s ignificant  (P<0.05) differences among treatments with regards to 100-kernel weight. The 

CSIR-Abontem  and  TZEE-W  Pop  STR C5 x TZEEI  21 produced  s ignificantly  (P<0.05)  the 

boldes t  kernels  than  all the improved  genotypes  (Table  72). The Farmers ’ variety produced 

kernels  that were s ignificantly (P<0.001) bigger than thos e produced by TZEE-Y Pop DT STR 

C4  x TZEEI  17;  TZEE 6 x TZEEI  4;  TZEE-Y Pop  STR C5 x TZEEI  82;  TZEEI  29 x TZEEI 

24  and  TZEEI  8  x   TZEEI  24.  Maize  harves t  indices  this  year  were  generally  higher  as 
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compared  to  thos e recorded  in  2013 cropping  s eas on.  There  were no s ignificant  (P<0.0.05) 

differences  amongs t  genotypes  with  regards  to  maize  harves t  index.  However,  TZEEI  8 x 

TZEEI  24 recorded  the  highes t  harves t  index and TZEE 6 x TZEEI 4 the lowes t (Table  72). 

Maize grain yields  this  year were generally  greater than thos e reported  in the 2012 and 2013 

cropping  s eas ons . The Farmers ’ variety produced the highes t grain yield followed clos ely by 

the  TZEE-W  Pop STR C5 x TZEEI 21 and TZEE-Y Pop STR C5 x TZEEI 82, whils t TZEEI 8 

x  TZEEI  24, produced the lowes t grain yield (Table 72). 

 
Table 80: Stand count at harvest;  cobs harvested; cob length; cob girth; 1000-kernel weight; harvest 
index and grain yield of extra-early drought tolerant hybrid maize evaluated on-farm at the Garu- 
Tempane District in northern Ghana in 2014 

 
Hybrid maize 

Stand 
count at 

No. of 
cobs 

Cob 
length 

Cob 
girth 

1000- 
kernel 

Harves t 
index 

Grain 
yield 

                                                    harves t       harves ted     (cm)         (cm)        wt (g)                         (kg/ha)   
 

TZEE-W Pop STR C5 x 

TZEEI 21 
85  84  11.5  39.87  304  0.62  4104 

TZEE-Y Pop DT STR C4 x 82  82  15.5  32.63  235  0.62  3681 
TZEEI 17              
TZEE 6 x TZEEI 4 70  70  13.5  38.19  219  0.51  3806 
TZEE-Y Pop STR C5 x 71  70  14.3  38.06  246  0.60  4090 
TZEEI 82              
TZEEI 29 x TZEEI 24 70  69  11.3  38.92  250  0.63  3959 
TZEEI 29 x TZEEI 49 79  78  11.8  38.09  266  0.64  3826 
TZEEI 8 x  TZEEI 24 58  58  14.0  35.14  210  0.65  3633 
TZEI 7 x TZEI 76 52  51  14.5  39.91  286  0.61  3703 
CSIR-Abontem 54  53  14.0  42.39  304  0.63  3920 

 Farmers ’ variety                      64                63                  15.3         42.47       289           0.60            4192   
Mean 68  68  13.6  38.57  257  0.61  3891 
LSD (1%) 16.80  17.2  1.30  3.64  26.90  0.125  695 
C.V. (%) 16.90  17.40  6.60  6.50  7.2  14.10  12.30 

 

Conclus ion 

TZEE-W   Pop   STR  C5  x  TZEEI  21  and   TZEE-Y  Pop   STR  C5  x  TZEEI  82  produced 

cons iderably greater grain yields than the res t of the hybrids tes ted. If thes e two hybrids s hould 

repeat  their  s uperior  performance  in  the  2015 s eas on  they  would  be  recommended  to  the 

National   Variety   Releas e   and   Regis tration   Committee   for   releas e   to   increas e   maize 

productivity and production. 
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Participatory  Varietal Selection of Improved Rice Crop (Gbewaa) Under 
Different Nitrogen Levels in the Upper East Region of Ghana 

 
Principal  Inves tigator:  Julius Yirzagla 

Collaborating   Scientis ts : Mrs Benedicta Atos ona, Mr Jonathan Agawini, Mr Alem Albert 

Es timated  Duration:  5 years (2012-2016) 

Spons ors : AfricaRISING  Project 

Location:  On-farm  (Nyangua,  Samboligo  and Bonia in Upper  Eas t Region) 

 
Background Information   and Jus tification 

In the Upper Eas t Region of Ghana, the weaknes s es of rice farmers as identified in 2012 Rice 

Yield  Gap  Survey,  included  the  us e of local rice varieties  or impure improved  varieties  and 

inadequate  fertilizer us e (AfricaRISING 2012). Thes e farmers  therefore need to maintain  s eed 

quality  and appropriate  agronomic practices  (N s upply) for enhanced  productiv ity of paddy 

yields . It  is  agains t  this  background  that the pres ent on -farm adaptive trial was initiated  to 

evaluate  the  performance  and acceptance  of a new improved  rice variety, Gbewaa receiving 

different N rates under farmers ’ conditions us ing the mothe r-baby trial approach. 

 
Objectives 

i.  To increas e the s peed of adoption of an improved rice variety (Gbewaa) by involving 

farmers  in variety needs as s es s ment, s election and tes ting of the new lowland cultivar 

ii.       To s ens itize farmers on the economic benefits of t he rice varieties receiving optimal N 

application 

 
Expecte d  Beneficiaries 

Rice farmers , traders , aggregators 

 
Materials  and Methods 

Mother  baby  trials  were  es tablis hed  in  Bonia,  Nyangua  and  Samboligo  in  the  Upper Eas t 

region (UER). In all, 12 farmers were involved and each farmer was provided with 5kg of s eed 

of Gbewaa rice varieties  and als o provided  s ame quantity  of farmer variety. At each location 

the  2 varieties  were  evaluated  us ing  res earcher-managed  mother  and  farmer-managed  baby 

trial des ign. 

 
Res ults /Major  Findings 

Paddy yield was generally low for the farmer variety and or non-fertilis ed treatments compared 

to   Gbewaa   and   or  fertilized   treatments   acros s   the   3  locations .   The   farmers   provided 

quantitative  feedback  on  their evaluation  of technologies  (treatments ) through  technology 

rating. Qualitative feedback was obtained from meetings between farmers and res earchers and 

comments  recorded  at  field  days . The  mother  trials  were  evaluated  more  informally  during 

dis cus s ions held at field days . This made it pos s ible to integrate the farmers ’ as s es s ment. 
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Conclus ions /Recommendations 

The trials  were s ucces s fully implemented  with farmers  actively  involved  in each s tage of the 

evaluation  proces s es . By  facilitating  hands -on  experience  for farmers , the mother and  baby 

trials provided a relatively rapid approach to adopting improved varieties and s oil management 

(N s upply) technologies . 

 
References 
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Quality Rice Development Project (QRDP) 

 
Principal  Inves tigator:  John Kanburi Bidzakin 

Collaborating   Scientis ts : Mr. Julius Yirzagla,  Dr. Wils on Dogbe, Mr. Williams  Atakora, Dr. 

SK Nuts ugah, Mr. Michael Maweya, Mr. Is aah Sugri ,Mr. Inus ah Baba and Mr. Robert K. 

Owus u. 

Es timated  Duration:  3 years (2014-2016) 

Spons ors : AGRA 

Location:  On-farm (Northern and Upper Eas t Region) 

 
Background Information   and Jus tification 

The  Ghanaian  rice  market  is  increas ingly  driven  by  premium rice, with  growing  demand of 

40% per annum while the medium s egment is s hrinking at 4% per annum. Urban cons umers in 

particular,  prefer rice  that  is  clean,  perfumed,  low percentage  of breakage,  and  nice colour 

(mos tly  white).  Locally  produced  rice  fail to meet cons umer preference characteris tics  while 

imported  rice continue to dominate the markets . It is agains t this backg round that the Quality 

Rice  Development  Project  was  initiated  by  AGRA  to  contribute to Government  of Ghana’s 

objective of achieving food s ecurity and improved livelihood of s mallholder farmers in the rice 

value  chain  by  s trengthening  their  capacity  for  s us tainable  and  competitive  quality  rice 

production 

 
Objectives 

i.  To increas e productivity  of rice in s mallholder farming s ys tems  in the Northern 

and Upper Eas t Regions  of Ghana, 

ii.       Strengthen   ins titutional  and  organizational  capacity  of  Farmer  Organizations 

(FBOs ) to enhance acces s to s ervices and 

iii.       To  increas e  marketing  of  locally  produced  rice  by  s mallholder  farmers  in  the 

Northern  and Upper Eas t Regions . 

 
Expecte d  Beneficiaries : Rice farmers , traders , aggregators , proces s ors and input dealers 
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Materials  and Methods 

Conduct  of  field  demons tration,  capacity  needs  as s es s ment  of Farmer -bas ed  organizations 

(FBOs ), training proces s ors and marketers on agricultural marketing  and dis tribution 

 
Res ults /Major  Findings 

Field demons trations were s ucces s fully conducted, training of trainers , farmer field s chools and 

fields  days  were s ucces s fully organized  for the Extens ion s taff, FBOs , proces s ors etc during 

the 2014 cropping  s eas on. By facilitating  hands -on experience for farmers , the demons tration 

fields  provided  a rapid  approach  to  adopting  quality rice production  technologies . Farmers 

were trained on Good Agronomic  Practices  and Integrated  Soil Fertility Management (ISFM) 

through  Farmer  Field  Fora  (FFF)  concept.  Farmers  where  reached  us ing  community  video 

s creening  (Farm video van). Scientis ts and extens ion officers  were trained on the rice advice 

s oftware. Communication  materials  were produced. 

 
Conclus ions /Recommendations 

The  demons trations  and  the  training  programmes  were  s ucces s fully  implemented  with  all 

s takeholders (FBOs , proces s ors , marketers etc) actively involved. The pro 
 
 

 
Multi-locational evaluation of red rice genotypes 

 
Principal  Inves tigator:  Dr. Wils on Dogbe 

Collaborating   Scientis ts : Julius Yirzagla,  Jonathan Agawini, Albert Alem, Benedicta 

Atos ona. 

Es timated  Duration:  4 years (2011-2014) 

Spons ors : RSSP 

Location:  On-s tation (Nyankpala, Libi and Manga) 

 
Background Information   and Jus tification 

Rice has become a s ymbol of food s ecurity world -wide. Red coloured caryops is (the dehulled 

rice grain) has a particular place in the Ghanaian s ociety. This is due to the unique role it plays 

in  mos t  Ghanaian  culinary  preparations  in  mos t  cultures .  More  importantly,  red  coloured 

caryops is genotypes of rice have comparative  nutritional and health advantages ; good s ource of 

iron and zinc; anthocyanins  (the pigment that gives leaves and grains the deep iron red, blue 

and  purple  colours )  have  anti-oxidant  properties  which  lower  the  ris k  of heart  problems . 

Res earch into the yield potential and agronomic attributes of red rice will thus lead to improved 

food s ecurity and health s tatus of rice farmers . 

 
Objectives 

To evaluate the yield potentials and general agronomic adaptability of eight red rice genotypes 

(including one control) to the rice growing ecologies of northern Ghana. 

 
Expecte d  Beneficiaries : Rice farmers , traders , aggregators , proces s ors and input dealers 
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Materials  and Methods 

Multi-locational trial at three locations (Nyankpala, Libi and Manga) in an RCBD fas hion with 

four replications . 

 
Res ults /Major  Findings 

The top three yielding  genotypes acros s location bas ed on the res ults of 2014 are jas mine 85 

(red), Matigey and GH 1837 

 
Conclus ions /Recommendations : 

The trial will continue in 2015 
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FIELD ENTOMOLOG Y 
 

Deployment of the cowpea aphid Resistance gene for cowpea 

Improvement in Ghana 
 

Principal  Inves tigator:  Francis Kus i 

Collaborating   Scientis ts : M. Zakaria, S. Lamini,  A.Y Agyare, F.J. Awuku and G. Ras hida 

Es timated  Duration:  3 years 

Spons ors : Kirkhous e Trus t 

Location: Nyankpala and Manga 

 
Background Information   and Jus tification 

The   project   activities   during   the   reporting   period   include   genotyping   of  five   BC4F1 

populations us ing the SNPs platform for background s election. The five BC4 populations were 

developed   between   SARC1-57-2   and   each   of   IT99K-573-1-1,   IT99K-573-3-2-1,   Nhyira, 

As etenapa and Zaayura. Thes e genotypes were identified as s us ceptible to cowpea aphid which 

the current project s eeks to improve us ing SARC 1-57-2 in marker-as s is ted backcros s ing. The 

background  s election  aimed at s electing  individuals  t hat has recovered greater percentage of 

the  recurrent  parents  in  cours e of the  marker-as s is ted  background  s election.  The  s elected 

individuals  were  multiplied  and  are  currently  being  evaluated  in  multi locations  (Tumu  in 

Upper Wes t, Manga in Upper Eas t and Golinga in Northern Regions ). 

 
Objectives 

i.  To improve field res is tance of 5 cowpea varieties to cowpea aphid 

ii.  To evaluate the improved lines in multi-location  trials 

 
Expecte d  Beneficiaries 

The  project  will benefit cowpea farmers , cons umers , traders  and  trans porters . The improved 

varieties will als o s erve as breeding materials for cowpea breeders within and outs ide Ghana. 

 
Materials  and Methods 

The following  protocol was us ed for the background s election: 

•  The parents were s ent in zip -lock bags containin g des iccant packs for genotyping to 

identify polymorphic markers 

•     The  BC4F1s  populations  were  tes ted  rigorous ly  for aphids  res is tance, prior to the 

aphid infes tation, leaf s amples were collected and s ent for genotyping 

•  The final s elections (in the BC4F2)  were tes ted with aphids jus t to be s ure that they 

are s till res is tant, and then fix the aphid res is tance in the BC4F3 

 

 
Res ults /Major  Findings 

The data were received under the following  headings : 

•     SNP name 
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•     SNP flanking  s equences /calls 

•      pos itions on cowpea co ns ens us genetic map and 

•     SNP genotypes 

 
150 SNPs  were  found to be polymorphic  between  Zaayura and SARC 1-57-2 and s paced at 

leas t 0.5 cm from each other throughout  11 linkage groups of the cowpea cons ens us genetic 

map. 

 
Some  of  them  als o  flank  aphid -res is tance  QTLs  from an  IITA  line  that  was  mapped  in  a 

different cowpea population grown in California, whos e relations hip to our res is tance (SARC1 - 

57-2) is not known. The plant with label number 148 (Table 73) was found to be res is tant and 

has recovered 95% of the recurrent parent’s background.   Although there were other res is tant 

plants  like 145, 180 and 337, they had recovered relatively lower percentage of 93% and 92% 

of the recurrent parent’s background. 

 
Table 81: SNPs results on back ground selection 

 

 

Plant 
 

% Recurrent BG 
 

Aphid 

214 100% R 

272 97%  

446 96% S 

148 95% R 
190 95% S 
280 94% S 
239 94% S 

441 94% S 

145 93% R 
180 93% R 

 337                                     92%                                     R   
 

Conclus ions /Recommendations 

The breeding  work will continue to further improve the improved lines that are s us ceptible to 

Striga  with  the Striga res is tance gene in a marker-as s is ted backcros s ing.   However, the five 

improved  varieties  are currently  being evaluated in multi-location trials in the three regions in 

the north. 
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Feed the Future Legume Innovation Lab for Climate Resilient Cowpea 
 

Principal  Inves tigator:  Francis Kus i 

Collaborating  Scientis ts : IDK Atokple, M. Haruna, M. Zakaria, S. Lamini, A.Y. Agyare, F.J. 

Awuku and G. Ras hida 

Es timated  Duration:  4 years 

Spons ors : USAID  (Univers ity  of California  Rivers ide) 

Location:  Nyankpala  and Manga 

 
Background Information   and Jus tification 

The  climate  res ilient  project’s  activities  will include  the  development  of genetic  res ources 

including  DNA  s equencing  of 30 divers e cowpea  acces s ions  relevant  to African breeding, 

dis covery of at leas t 25,000 SNP markers , and des ign of a high -dens ity genotyping as s ay. In 

addition,  SNP  genotyping  will  be  performed  on  about  1000 biparental  recombinant  inbred 

lines .   This will s upport cons truction of a new co ns ens us genetic linkage map and refinement 

of QTLs . In addition, up to 48 location -s pecific preferred breeding acces s ions will be chos en 

by  each  hos t  country  partner  (including  Ghana).  Seed  of  the  chos en  acces s ions  will be 

increas ed in the hos t countries and each acces s ion will be s ampled for tis s ue that will be SNP 

genotyped. Hos t country partners will conduct preliminary phenotyping to gather data on thes e 

and other materials  for the purpos e of refining  and expanding each partner’s s et of preferred 

breeding acces s ions . 

 
Objectives 

i.       To identify polymorphic SNPs markers  for important triats 

ii.       To improve the breeding capacities of NARS 

iii.       To enhance acces s to breeding materials of the partner ins titutions 

 
Expecte d  Beneficiaries : Breeders , cons umers , farmers , traders and trans porters 

 
Materials  and Methods 

Genotyping   of 44 preferred breeding  lines on SNPs platform 

CSIR-SARI s ent s amples  of leaf tis s ue of 44 preferred breeding lines to UCR. DNA extraction 

was done by the UCR Team and genotyping  on SNPs  platform h as been completed and the 

res ults s hared with us . 

 
The  flapjack  s oftware  was  us ed  on  the  res ults  to  check s imilarity  matrix which has s hown 

relative clos enes s or otherwis e of our lines and ‘if condition’ on excel als o us ed to s elect SNP 

markers  that s how polymorphis m among the lines 

 
Screening for drought  and other traits 

Both  s eed  box and  field  s creening  methodology  were  us ed  to  evaluate  the  44 preferred 

breeding  lines  for drought. In the s eed box s creening, the s eedlings were watered up to two 

weeks  after planting, when the firs t trifoliate leaves  s tarted to emerge. Watering was s top at 

this s tage to impos e drought s tres s for 15 days . The s eedlings were then clas s ified into res is tant 
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and s us ceptible groups . Watering was then res umed 15 days after the drou ght s tres s and the 

s eedlings  were further as s es s ed bas ed on their rate of recovering from the damage caus ed by 

the drought s tres s . 

 
Res ults /Major  Findings 

Although, the lines were clas s ified into res is tant and s us ceptible groups , all the lines s creened 

eventually  s urvived the drought s tres s , however, the difference was obs erved in the rate of 

recovery  and  the  effect  on  days  to  flowering,  maturity  and  grain  yield.  The  res ults  were 

confirmed by the field s creen. The field planting was done with the few rains  in September for 

good germination  and crop es tablis hment. The terminal drought coincided with the advanced 

vegetative s tage prior to flower bud initiation. Single row of 2 m long in 3 replication of the 44 

lines  in RCBD. Two plots  were es tablis hed in 2 wee ks interval to ens ure that at leas t one of 

them will s uffer the terminal drought. 

 
Conclus ions /Recommendations 

Nineteen of the cowpea lines were found to be tolerant to drought, thes e will be further s creen 

by  prolonging  the  water s tres s  period.  Thos e tha t  will be s elected will s erve as donors  to 

improve  the  field  tolerance to drought of elite cowpea lines  in Ghana us ing marker -as s is ted 

breeding. 

 
The 44 lines  are currently  on the field been evaluated for their heat tolerance. The lines have 

been s ubjected to both the high day and night temperatures in March and April to as s es s the 

effect of heat on their growth and development. 

 
 

 
Legume Innovation Lab: SO1.A5 Genetic improvement  of cowpea to 

overcome biotic stress and drought constraints to grain productivity 
 

Principal  Inves tigator:  Francis Kus i 

Collaborating  Scientis ts : IDK Atokple, M. Haruna, M. Zakaria, S. Lamini, A.Y. Agyare, F.J. 

Awuku and G. Ras hida 

Es timated  Duration:  4 years 

Spons ors : USAID  (Univers ity  of California  Rivers ide) 

Location:  Nyankpala  and Manga 

 
Background Information   and Jus tification 

The  primary project focus  is to 1) dis cover ins ect tolerance and res is tance QTL for cowpea 

breeding;   2)  increas e  African  and  US  cowpea  productivity   by  improved  varieties   with 

res is tance  to  ins ect  s tres s es ,  drought  tolerance  or  dis eas e  res is tance;  3)  expand  farmer 

marketing  opportunities  with  improved  cowpea varieties  with des irable grain characteris tics ; 

and 4) provide training  and capacity building in modern cowpea breeding. The project’s plan 

includes  the  FTF focus  countries  Ghana  and  Senegal, and als o Burkina Fas o, which offers 

regional importance  from an agro -ecological pers pective for cowpea yield gain in the Sudano - 
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Sahel region. Strategically, thes e countries repres ent the primary agro -ecologies underpinning 

cowpea production in this region. 

 
Objectives 

In addres s ing thes e primary cons traints , the objectives are well aligned with Feed The Future 

res earch s trategic priorities  of 1) crop res is tance to heat, drought, s alinity and flood; 2) Wes t 

African  Sudano-Sahelian  s ys tems  with  emphas is  on  ins ect -res is tant  cowpea;  and  3) grain 

legume productivity. 

 
Expecte d  Beneficiaries : Breeders , cons umers , farmers , traders and trans porters 

 
Materials  and Methods 

Among the activities  under this  project is tes ting th e genetic relatednes s of five s ources  of 

cowpea  aphid  (Aphis   craccivora)  res is tance.  Field  obs ervations  in  Africa  and  California 

indicate differential effects  of res is tance s ources  on aphid populations from different cowpea 

production   areas .  Cowpea  lines  IT97K-556-6,  KvX295-2-124-99,  an  IITA  wild  donor  line, 

UCR01-11-52/SARC1-57-2,  and  58-77 repres enting  a s et of res is tance donor genotypes  plus 

known s us ceptible control lines were s eed -multiplied and us ed in uniform s creens in locations 

acros s all project NARS (Burkina,  Ghana, Senegal) and California. 

 
The uniform tes t des ign for the aphid res is tance as s es s ment was developed by the project team 

during 2013. We adopted a field –bas ed s creen developed in California. This is being us ed in 

conjunction with a s creenhous e-bas ed as s ay developed by SARI, Ghana in which 5 aphids are 

placed on a one-week-old  s eedling. 

 
Leaf  s amples  of  over  200  individual  plants  from  Thrips /Striga  population  were  s ent  and 

received  in  good  form at  UCR for genotyping  on the SNPs  platfor m. The entire population 

have als o been phenotyped for Thrips and Sriga at Manga s tation of CSIR-SARI 

 
Res ults /Major  Findings 

A  preliminary  s creening  of s ome of thes e lines  from our lab at Manga has s hown different 

s ources of genes for aphid res is tance. Th e way forward is to confirm thes e and other s ources of 

res is tance and s tart a cros s ing program to pyramid thes e genes . 

 
Four individuals  out  of 9 that  were  found  with  no  Striga  attachment  als o recorded  Thrips 

population of 2, 6, 7 and 10 out of ten flowers  s ampled. Thes e are currently being evaluated to 

validate  the  res ults  and  the  five  improved  lines  will be  the  recipients  of thes e genes  and 

markers  are finally identified  for thes e genes . 

 
Conclus ions /Recommendations 

Collaboration  in the characterization  (molecular fingerprinting) of the aphid s ampled from the 

different  zones  has  been  es tablis hed  with  Univers ity of Illinoi.  Samples  of aphids , paras itic 

was p, Thrips , Maruca and pod s ucking bugs from the project s ite in Upper Eas t Region have 

been s ent to US for genotyping. The res ults from the different Wes t African countries on the 
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project is expected to explain the variation in the performance of the different s ources of aphid 

res is tant cowpea lines in different zones . 
 

 
 
 

Increasing access to Frafra Potato Germplasm Diversity by Farmers and 
Breeders in Ghana 

 
Principal  Inves tigator:  Francis Kus i and Stephen K. Nuts ugah 

Collaborating   Scientis ts : I Sugri, A. Peter, RAL. Kanton, M. Zakaria,  S. Lamini 

Es timated  Duration;  3 years 

Spons ors : WAAPP 2A 

Location:  Manga 

 
Background Information   and Jus tification 

The frafra potato project s eeks to out-s cale integrated crop and pes ts management s trategies to 

frafra potato growers . Increas e frafra potato production by deploying elite varieties to farmers , 

increas ing s cale of production by s tem cutting technology, to collect and document germplas m 

of  frafra  potato  and  multiplication   and  evaluation   of  frafra  potato  varieties  with  farmer 

participation.  The  activities  carried  out  during the reporting  period include multiplicatio n of 

frafra  potato  germplas m, demons trations  to  out -s cale  proven  technologies  for frafra potato 

production.     Other    activities     include     frafra     potato     morphological     characterization, 

demons tration  of planting  frafra  potato  by  s tem cutting,  farmer  field  s chool,  field  days . A 

s urvey was als o conducted to identify current on -farm s torage operations of Frafra potato and 

critically develop s trategies to improve pos tharves t s torage of the tubers . Pos tharves t handling 

and evaluation of s torage methods to prolong the food quality of months after harves ting was 

s tudied. 

 
Objectives 

i.  Provide  training  and  extens ion  s ervices  on  integrated  crop and pes ts management 

s trategies to frafra potato growers 

ii.       Increas e frafra potato production by deploying elite varieties to farmers 

iii.       Collection and documentation of frafra potato in areas identified as geographical gaps 

in collection 

iv.       Development of databas e of frafra potato germplas m 

v.       Multiplication  and evaluation of frafra potato varieties with farmer  participation 

 
Expecte d  Beneficiaries : Breeders , cons umers , farmers , traders and trans porters 

 

 
Materials  and Methods 

i.  A s urvey to identify current on -farm s torage operations of Frafra potato and critically 

develop s trategies to improve pos tharves t s torage of the tubers . 
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ii.      Germplas m  Multiplication:     Collections   from  PGRRI,  farmers  in  Upper  Eas t  and 

Upper Wes t Regions were multiplied  at Manga s tation of CSIR-SARI 

iii.     On-Farm Demons tration to out -s cale proven technologies for frafra potato production 

to farmers . 

iv.      Frafra Potato Morphological Characterization, gathering data on agronomic and yield 

parameters . 

v.  Demons tration of planting  Frafra potato by s tem cutting. The technology  was out - 

s caled  to  Frafra  potato  farmers  as  one  of the  means  to  s olve  the  cons traint  of 

inadequate planting materials th at has limited their s cale of production. 

vi.     Farmer  field  s chool (FFS) and field days : the germplas m multiplication  s ite and the 

demons tration s ite were us ed to organis e field days and FFS to train the farmers . 

vii.     Pos tharves t  handling  evaluation:  Pos t  harves t  ev aluation  is  currently  on -going  at 

Manga s tation which is looking at different crop res idues as s torage materials and 

the  us e of partial evaporative  cooler  to  extend  the  food  quality  of frafra  potato 

months after harves t. 

 
Res ults /Major  Findings 

Planting  of frafra  potato  by  s tem cutting  is  one  of the s ucces s s tories  of the project. The 

technology has been identified as one of the major means to s olve the cons traint of inadequate 

planting materials that has limited the s cale of production of mos t of the farme r. There are als o 

good number of farmers who are not into frafra potato farming jus t becaus e of lack of planting 

materials . The technology on planting by s tem cutting is therefore a major intervention towards 

increas ed Frafra potato production in Ghana. 

 
The demons tration of the improved technologies for frafra potato production s aw an increas e in 

tuber  yield  of  over  100%  in  the  improved  technology  field  over the  farmer  practice.  The 

increas ed  in  tuber yield  was  as  res ult of combined  effects  of recommended  s pacing, timely 

weed control, fertilizer  application, pes ts and dis eas es management and timely harves ting 

 
The s urvey found that s torage in earth pots mixed with s orghum or millet hus k is the dominant 

method. The s mall tubers  are mixed with as h or millet h us k or s orghum hus k, put in airtight 

clay pots or gourds and s tored in a cold room. The pot is open only prior to planting in the next 

s eas on. The  s econd dominant s torage methods is where the s etts are wrapped in a thatch mat 

and  hanged  under tree s hade o r under s hade of s ummer hut. The nature of damage during 

prolong  s torage  ranged  from s prouting  (41.1%),  exces s ive  s hriveling  (18.1%)  and  tuber rot 

(8.5%).  Des pite  the  high  los s es  incurred,  farmers  us e only  indigenous  methods  to  reduce 

los s es . 

 
A total of 51 germplas m of frafra potato were multiplied  and characteris ed at Manga s tation 

during  the  reporting  period.  Thes e  were  collected  from  Plant  Genetic  Res ource  Res earch 

Ins titute  (PGRRI)  Buns o,  farmers   in  Upper  Eas t  and  Upper  Wes t  regions .  The  data  on 

morphological characteris ation of thes e lines together with agronomic and yield parameters are 

being compiled  for analys is . The project team anticipate to s elect at leas t 10 promis ing lines 

which  will  be  critical  evaluation  in  a  participatory  approach  and  relea s e  as  variety.  Ten 
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demons trations were es tablis hed on -farm to demons trate proven technologies for frafra potato 

production, planting  by s tem cutting was als o demons trated to the farmers . The farmers were 

trained on the demons tration plots  us ing farmer field s chool approach. Field days  were als o 

held  both  at  the demons tration s ites  and the germplas m multiplication  s ite. A total of 2,525 

farmers  were reach out by the project during the reporting period. 

 
Conclus ions /Recommendations 

Evaluation of pos tharves t h andling and s torage us ing different crop res idues and s torage under 

ambient temperature and under partial evaporative cooler condition are currently on -going. The 

preferred  lines  from the two regions and PGRRI will be put into participatory evaluation tria ls 

in  the  communities   as  part  of  the  effort  to  releas e  elite  varieties  for  the  farmers .  The 

demons tration of the proven technologies , including the s tem cutting propagation method will 

als o be out-s caled to 20 communities . 
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PEARL MILLET  IMPROVEMENT 
 

Deployment of improved early maturing  genotypes of Pearl millet to 

farmers 
 

Principal  Inves tigator:  P. A. ASungre 

Collaborating   Scientis ts : R. A. L. Kanton, I Sugri 

Es timated  Duration:  5 Years 

Spons ors : WAAPP 2A/SARI core 

Location:  Upper Eas t Region 

 
Background Information/Jus tification/Intr oduction: 

Pearl millet  is  among  the  important  s taple  cereals  in  northern  Ghana.  However, the lack of 

improved varieties and proper intens ification s ys tems  led to a decline in pearl millet yields over 

the  years . Res earch  efforts  in  breeding  s table,  high  yielding  and  dis eas e res is tant/tolerant 

varieties as well as appropriate agronomic packages  are crucial if current production levels (<1 

t/ha) are to be increas ed to meet the ever increas ing demand for food in the region. R ainfall 

amounts on annual bas is continue to fluctuate with s ouring temperatures due to climate change. 

The ability of pearl millet to reliably produce under hot, dry, low and erratic rainfall conditions 

on  infertile  s oils  of low water-holding  capacity  where  other crops  generally  fail, makes  it a 

better choice for the region. The CSIR-SARI has developed early maturing, ins ects , pes ts and 

dis eas es res is tant pearl millet varieties  which are being evaluated  for s ubs equent releas e for 

production. 

 
Objective: 

To  releas e and  intens ifying  the  promotion  and  utilization  of improved  pearl millet varieties 

developed by the CSIR-SARI. 

 
Expecte d  Beneficiaries : 

Food and commercial  farmers  and input dealers of Upper Eas t Region . 

 
Materials  and Methods : 

Five (5) improved genotypes of early millet developed over the years us ing recurrent s election 

and s ubjecting the materials to very high s election pres s ures were us ed. Thes e are Bongo Short 

head, Tongo Yellow, Arrow head, Bris tled head and SOxSAT. Manga nara was us ed as a local 

check. A complete dos s ier on all five improved genotypes developed over five years and tes ted 

acros s  all the dis tricts  of Upper Eas t region was compiled  following  the required  guidelines 

was s ubjected to intens e editing and critique to ens ure that the document could s tand the tes t of 

time.   The   dos s ier   contained   information    on   morphological   characteris tics ,   economic 

importance, s ens ory evaluation, preference by farmers and proximate  analys is among others . 

 
One acre each of breeder s eed field of the propo s ed genotypes was planted at the Manga s tation 

during the 2014 cropping s eas on. This was done following the recommendation that s eed field 
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s hould be at leas t 30 meter apart to prevent cros s pollination or contamination. The s eeds will 

be made available to s elected s eed growers in the region for multiplication for increas ed s eed 

production. 

 
Major  finding/Res ults 

The complete dos s ier was s ubmitted  to the NVRRC as part of the requirement for ins pection 

24th   September 2014. Is s ues that were pointed out during  the firs t vis it were addres s ed and 

pres ented again on the 30th March 2015 for final ins pection. 

 
Breeder s eeds of all five candidate genotypes (SOXSAT, Arrow, Tongo Yellow, Bong o Short- 

head  and  Bris tled  head) and  three  late millet lines  (Langbens e, Salma  I and Salma III) were 

proces s ed and s tored at Manga. 
 

Table 82: Breeder seed production in 2014 at Manga  

Genotype Breeder s eed produced 

(Kg) 

Bongo Short-Head 56 

Tongo Yellow 98 

Bris tled Long-Head 72 

Arrow Head 54 

SOxSAT 48 

Salma  I 45 

Salma  III 51 

Langens i 41 

Total  Seed 465 
 

Conclus ion/Recommendation 

Final ins pection  fields  were  es tablis hed  in  Manga during the 2015 cropping  s eas on. It was 

expected  that  the  NVRRC  would  vis it  the  field  in  July, 2015 for the  final ins pection  and 

recommendation   for  releas e.  The  outcome  would  pave  the  way  for  breeder  s eed  of  the 

improved  genotypes  to  be  produced  each  year to  meet  the  demand  of farmers  and  s eed 

growers . 
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Evaluation of Pearl millet hybrids for adaptation to the semi-arid agro- 

ecology of northern Ghana 
 

Principal  Inves tigator:  As ungre Anabire Peter 

Collaborating   Scientis ts : IDK Atokple, SK Nuts ugah, K Oboubi, and RAL Kanton 

Es timated  Duration:  June, 2012 - December, 2014 

Spons ors : SARI & Sugars Project 

Location:  Manga and Nyankpala 

 
Background Information/Jus tification/Intr oduction: 

Pearl millet is one of the mos t important cereal crops in the Upper Eas t Region of Ghana where 

it s erves as a hunger-breaker immediately after the long dry s eas on and is the only cereal that 

reliably provides grain and fodder under dry conditions on s hallow, acidic and s andy s oils with 

low fertility  and low water holding capacity. Over the years , farmers have been growing their 

local materials which have los t their potentials due to long period of us e without improvement. 

Hybrid millets  have not been us ed in Ghana as a way to mitigate the poor performance of the 

open-pollinated    varieties    (OPV)   farmer   variety.   Pearl   millet   breeding   in   Ghana   has 

concentrated  on the development  of OPVs . A new initiative  is underway to evaluate hybrids 

adapted to the Wes t African s ub region as thes e are likely to have at leas t 25-30% grain yield 

advantage over OPVs  (Andrews  and Rajews ki 1990, 1991; Dave 1986). It was therefore in the 

light of this that this evaluation was carried out. 

 
Materials  and Method: 

The  experimental  materials  were  GB  8735,  ICTP  8203,  Tabi-B9,  NBH 4599, NBH 4903 and 

Bongo Short Head (check). The experimental des ign was Randomized  Complete Block with 4 

replications . Bullocks  were us ed to ridge the experimental field during land preparation. The 

plots  cons is ted of 6 rows  of 5 m length. Inter-row s pacing was 0.75 m and intra-row s pacing 

was  0.30m. Four to s ix s eeds  were planted per hill and later thinned to one plant per hill to 

obtain  a  plant  populatio n  dens ity  of  approximately  44,445  plants /ha.  Split  application  of 

fertilizer was done at a rate of 40 kg N/ha and 30 kg P2O5  and 30 kg K2O per hectare. Some 

s tandard agronomic practices  and data as recommended  for pearl millet production in Ghana 

were s trictly adhered to and included growth and development, yields and pes ts and dis eas es 

data. 

 
Major  Findings /Res ults : All materials  except  GB 8735 s howed res is tance to downy mildew 

dis eas e which was s ignificant in 2013 (Fig. 29). 
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Figure 33: Resp onse of the material to Downy mildew incidences over two y ears in M anga 

 
 

However,  in  2014 ICTP 8203 had s ignificantly  lower incidence compared  with all the others . 

The introduced  materials  were not s ignificantly  different  from the local check for the trait of 

downy mildew res is tance even though the hybrids tended to s how more incidence than the res t 

in  2014 s eas on. On  the  average,  all the materials  including  the check s howed res is tance to 

downy  mildew  over the  two  year period  even  though  GB 8735 recorded  an average value 

above  10%  in  the  2013 s eas on. In  2013, TABI-B9, NBH 4903 and ICTP 8203 had s eed s ize 

les s  than 10 cm while in 2014 it was only NBH 4903 (Table  75). Again NBH 4903 and ICTP 

8203 were s imilar in grain s ize but different  from the o thers while mean grain yield for TABI- 

B9 was s ignificantly lower than the others . 

 
Andrews  and Rajews ki (1990, 1991) and Dave (1986), report that good hybrids will yield 20 to 

30% more than the bes t open -pollinated cultivars of comparable maturity. Grain y ield levels of 

up to 5.3 t/ha have been recorded  for hybrids (Chris tens en et al. 1984). All the others did not 

s how s ignificant  variation in grain yield among thems elves in 2013. However the yields for all 

the materials  were low in 2014, recording  yield les s than one ton per hectare except the two 

hybrids . Since  2012 NBH 4599 (2.1, 1.7 & 1.1t/ha)  and  NBH 4903 (2.6, 1.6, & 1.0t/ha) have 

cons is tently  recorded  yield  above  one  ton  per hectare. The res ults  indicate that thes e two 

hybrids can compete favourably with the improved local check for grain and s tover yields , and 

thous and s eed weight (Tables 75). 
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Table 83: Performance of hybrid millet under the ecology of northern Ghana 
 

Var/Year Grain 

yield/ha 
Grain 

yield/ha 
1000 

s eed wt 
 1000 

s eed 
 Panicle 

girth 
 Panicle 

girth 
 Panicle 

length 
 Panicle 

length 
 (kg) (kg) (g)  wt (g)  (cm)  (cm)  (cm)  (cm) 

 2013 2014 2013  2014  2013  2014  2013  2014 

GB 8735 1468 958 10.99  11.11  8.98  9.30  22.23  24.85 

ICTP 

8203 
1297 938 7.92  10.11  7.08  7.75  31.98  27.15 

NBH 

4599 

NBH 

1709 

 
1555 

1108 

 
1000 

10.50 

 
9.05 

 11.64 

 
10.46 

 10.23 

 
9.60 

 9.35 

 
9.40 

 23.90 

 
25.85 

 24.70 

 
26.40 

4903 

TABI-B9 
 

727 
 

650 
 

7.75 
  

9.15 
  

6.38 
  

6.55 
  

34.00 
  

34.75 
 

  BSH                1773            1246            11.97         10.81        11.15          10.45          12.03          16.15   
Mean 1421  983  9.70  10.54  8.90  8.80  25.00  25.67 

Lsd (0.05) 515**  ns  1.42**  ns  0.64**  1.12**  4.22**  5.55** 

CV% 24.1  25.5  9.7  19.5  4.7  8.4  11.2  14.4 

 

Conclus ions /Recommendations 

The res ults have clearly s hown the impres s ive performance of the hybrids NBH 4599 and NBH 

4903.  Their  s uperior  grain  yield  can  be  fu rther tes ted  on-farm to  validate  the  res ults  and 

pos s ibly recommended for releas e. 

 
 

 
Preliminary  Yield Trials for Early, Medium & Late maturity  groups 

 
Principal  Inves tigator:  PA As ungre 

Collaborating   Scientis ts : F Kus i, S Lamini,  RAL Kanton 

Es timated  Duration:  3 Years 

Spons ors : WAAPP 2A 

Location:  Manga Res earch s tation 

 
Background  Information  and Jus tification:  In  2010,  a total of 126 pearl millet  germplas m 

was  collected  throughout  Upper Eas t, Upper Wes t  and  Northern  regions  of Ghana.  Initial 

characteris ation was done in 2011 and 2012. 30 core s election of the acces s ions were put into 

early,  medium and  late  maturity  groups  for further characterization  and evaluation  work on - 

s tation under Preliminary  Yield  Trials at the Manga s tation. 

 
Objective:  To evaluate the available pearl millet  landraces adoption by farmers 
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Expecte d  Beneficiaries : 

Food and commercial farmers and input dealers of Upper Eas t region and other interes t groups 

as well as neighbouring countries . 

 
Materials  and Method 

Thirteen  genotypes  each of the early, medium and late maturity  groups cons tituted from the 

2011 characteris ation work, were compos ed into three different trials bas ed on maturity groups . 

The  experimental des ign was Randomized  Complete Block with 2 replications . Bullocks  we re 

us ed to ridge the experimental field during land preparation. The plots cons is ted of 4 rows of 3 

m length. Inter-row s pacing was 0.75 m and intra-row s pacing was 0.30m. Split application of 

fertilizer  was done at a rate of 40 kg N/ha and 30 kg P2O5 and 30 kg K2O/ha. 

 
Major  Findings /Res ults : 

 
PYT – Early maturity  group 

The res ults (Table 76) s how that there were no s ignificant differences among the genotypes in 

res pect of thres hing per cent. However downy mildew incidence (%), grain yield, panicle girth 

and thous and s eed weight all were highly s ignificant. The improved  genotypes tended to record 

relatively   lower  values   of  downy   mildew  than  the  acces s ions  though  not  s tatis tically 

s ignificant. Again Bongo Short head, SOXSAT and Tongo Yellow gave average yiel ds above 

one ton per hectare. One of the acces s ions failed to germinate after a number of refilling. 

 
PYT – Medium  maturity  group 

The medium maturity  group did not s how any s tatis tical difference among the acces s ions for 

traits  s uch as downy mildew, grain yield, panicle length, thous and s eed weight and thres hing 

per cent  (Table  77). Seven  out  of the  thirteen  acces s ions  had  average  grain  yields  above 

thous and kilograms . All the acces s ions  with grain yield values les s than thous and kilograms 

recorded values les s than the overall average of 937 kg ha -1. SARMIL 095, with the leas t yield 

value  of 341 kg ha-1  als o had the leas t thres hing percentage of 34.40%. Except SARMIL 05 

whos e thous and s eed weight was les s than 10g (9.86), all other acces s ions had values rang ing 

from 10.66g  for SARMIL 09 to  12.94g  for SARMIL 124. The  range  for Panicle  length was 

21.5 cm and 26.8 cm with an overall mean of 23.8 cm. 

 
PYT – Late maturity  group 

With the late group it was obs erved that except for grain yield and panicle length, the re were 

no s ignificant differences among the acces s ions for downy mildew, thous and s eed weight and 

thres hing  percentage  (Table  78). Grain yield among the acces s ions  s howed varied levels  of 

s ignificance  with yields  as low as 528 kg ha -1  (SARMIL 024 and  SARMIL 036) to as high as 

2,222 kg  ha-1   (SALMA  III). Except  for SARMIL 024 which had downy mildew incidence of 

19.3%,  all the  others  had  values  les s than 10.0%. The three improved  late millet genotypes 

(Langbens e, Salma  I & III) all had grain yield values of 2000 kg ha-1 and above. 
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Table 84: Performance of Early maturing group in 2014 at Manga 

Genotype               DM 

Incidence 

Grain 

Yield   per 

Panicle 

girth 

1000 Seed 

Weight (g) 

Thres hing % 

        %            ha (kg)              (cm)          
 

1 SARMIL 077 15.18 128  6.94  13.5  41.7 

2 SARMIL 085 11.02 235  10.77  15.7  58.2 

3 SARMIL 092 10.16 151  10.6  14.4  38.9 

4 SARMIL 102 9.79 512  8.3  14.4  56 

5 SARMIL 104 8.15 517  12.56  18.7  61.7 

6 SARMIL 113 10.93 99  8.34  13.2  50.5 

7 Arrow 3.77 666  8.32  12.3  60.4 

8 Bris tled 2.82 653  11.36  16.8  47.3 

9 BSH 3.65 2018  11.33  13.1  67.6 

10 SS 2.19 1008  9.29  12.8  55 

11 TY 2.92 1762  11.47  18.7  71.9 

12 FV 3.81 906  11.83  16.5  63.3 

 Grand Mean 7.3 721  10.04  17.34  56 

 LSD(0.05) 3.91** 674.7**  2.263**  2.57**  NS 

 CV% 25.2 42.5  10.2  6.7  18.2 

**=p<0.01, *=p<0.05, ns =Not Significant, BSH=Bongo  Short Head,  SS=SOXSAT, 

TY=Tongo   Yellow,  FV=Farmer   Variety 
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Table 85: Performance of Medium maturing group in 2014 at Manga 
 

 Genotype DM 

Incidence 
Grain 

Yield  per 
Panicle 

Length 
1000 Seed 

Weight (g) 
Thres hing % 

                                    %                   ha (kg)          (cm)               
1 SARMIL 02 4.72  1381  26.8  10.88  43.7 

2 SARMIL 05 7.76  792  24.4  9.86  52.7 

3 SARMIL 09 4.39  1009  23.4  10.66  40.4 

4 SARMIL 110 7.72  803  22  11.18  51.9 

5 SARMIL 121 11.74  398  24.5  12.83  42.5 

6 SARMIL 124 7.87  903  23.4  12.94  54.4 

7 SARMIL 016 4.13  1100  25.4  10.98  59 

8 SARMIL 044 6.61  1107  21.8  12.48  57.4 

9 SARMIL 053 7.03  706  21.5  10.09  47.8 

10 SARMIL 070 3.88  1441  23.8  11.88  55.4 

11 SARMIL 082 3.7  1004  22  12.29  54.8 

12 SARMIL 091 6.12  1194  27.8  12.21  51.4 

13 SARMIL 095 4.18  341  22.6  11.15  34.4 

 Grand Mean 6.14  937  23.8  11.49  49.7 

 LSD(0.05) NS  NS  NS  NS  NS 

 CV% 39  34.6  15.4  16.3  18.4 

**=p<0.01, *=p<0.05, ns =Not Significant 
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Table 86: Performance of Late maturing group in 2014 at Manga 
 

 Genotype DM 

Incidence 
Grain 

Yield  per 
Panicle 

Length 
1000 Seed 

Weight (g) 
Thres hing 

% 
                                       %                     ha (kg)             (cm)               

1 LANGBENSE 3.0  2111  23.30  9.70  56.9 

2 SALMA I 3.6  2000  25.30  11.75  55.0 

3 SALMA III 2.2  2222  25.75  10.84  60.1 

4 SARMIL 024 19.3  528  20.25  10.89  40.4 

5 SARMIL 026 3.8  1167  24.00  11.09  53.9 

6 SARMIL 036 6.1  528  16.80  7.09  45.8 

7 SARMIL 050 4.9  1583  24.80  9.18  50.8 

8 SARMIL 054 9.2  1000  28.20  9.85  54.4 

9 SARMIL 060 3.5  1222  21.90  8.49  30.0 

10 SARMIL 064 7.6  878  22.20  11.26  52.9 

11 SARMIL 069 4.9  583  24.70  10.18  43.6 

12 SARMIL 074 5.2  611  22.60  10.70  40.8 

13 SARMIL 084 8.3  1017  23.50  10.29  59.7 

 Grand Mean 6.3  1188  23.33  10.10  49.6 

 LSD(0.05) NS  1005.4*  4.91*  NS  NS 

 CV% 94.4  39.2  9.7  13.7  21.5 

**=p<0.01,  *=p<0.05,  ns =Not Significant 

**=p<0.01,  *=p<0.05,  ns =Not Significant, BSH=Bongo  Short Head, SS=SOXSAT, 

TY=Tongo Yellow,  FV=Farme r  Variety 

 
Conclus ion/Recommendations : 

The  res ults  indicate  that  the  improved  early  and  late  genotypes  are  s uperior  to  the  core 

s election  from the  acces s ion. Howev er, there  are  traits  that  can  be  explored  from the core 

s election  for further  breeding  purpos es . The medium maturity  group has a good number of 

acces s ions with yield potentials that can be advanced further through s election agains t downy 

mildew.  The  three  late  maturing  genotype  (Langbens e,  Salma  I  &  Salma  III)  are  being 

prepared for on-farm evaluation during the 2015 cropping s eas on. 
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Breeding Local Pearl millet varieties for resistance to diseases and bird 

attacks 
 

Principal  Inves tigator:  PA As ungre 

Participating  Scientis ts : RAL Kanton, S Lamini,  F Kus i, I Sugri 

Es timated  Duration:  6 Years 

Spons ors : SARI Core and WAAPP 2A 

Location:  Upper Eas t Region 

 
Background Information   and Jus tification 

Bird and Ins ect attack on Pearl millet has been a major h indrance to large s cale production of 

the crop in the its natural ecology. As an early maturing crop that often matures in July -Augus t 

every year, it is prone to bird and ins ect attack due to unavailability  of feed for s uch pes ts at the 

time. To be able to overcome this problem, a breeding programme was s tarted to introduce the 

bris tle trait found in one local genotype, which has been prepared for releas e in the region into 

s ome other genotypes . Thes e other genotypes  have equally good traits and are accepte d by 

mos t farmers  in the region. 

 
Objective: To Develop varieties res is tant/ tolerant to abiotic and biotic factor militating agains t 

millet  production in the region 

 
Expecte d  Beneficiaries : 

Pearl millet  breeders and curators and other interes t groups wit hin and outs ide Ghana. 

 
Materials  and Method:  Us ing  Full s ib and half s ib cros s es , a number of F1 were generated 

form BSH x Bris tled head and Soxs at x Bris tled head. The work is trans fer the bris tle trait to 

the BSH and Soxs at genotypes . Some of the des ire d F1 plants were us ed to backcros s with the 

parents to generate new populations . Thes e are being s creened through s election to come out 

with the bes t five for further evaluation 

 
Res ults and findings : 

1.  The  F5s  (BSH x Bris tled) are going through s egregation  proces s as part of getting 

dis eas e  res is tant  and  high  yielding  millet  varieties  for adoption  by  farmers . This 

proces s will continue till a fairly s table population is achieved with the bris tles fixed 

on the heads 

 
2.  Backcros s  work on  F2 s eeds  (bris tled SOXSAT) of Bris tled x SOXSAT to produce 

BC1 us ing both half-s ib and full-s ib methods completed and s eed harves ted. Another 

cycle to produce BC2 under irrigation  is on -going at the Manga s tation. The es s ence is 

introgres s to bris tle trait into the SOXSAT variet y to control bird and ins ect attack 

3.    A new population of brown -s eeded BSH is at the F3 s tage as well 

 
Conclus ion/Recommendations :  The  Breeding  programme  is  on -going  as  it  is  a  proces s 

through which new and interes ting traits can be dis covered for more break-through in breeding 
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work. Some of the line would be s ubjected  to intens ive s election  pres s ure to come out with 

good materials for evaluation and further tes ting. 
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POST HARVEST 
 

Participatory  evaluation of some improved storage methods to reduce 

postharvest losses in maize and cowpea 
 

Principal  Inves tigator:  I. Sugri 

Participating  Scientis ts : M. Abubakari, A. Larbi, S.S.J. Buah, S.K Nuts ugah, M. Zakaria 

Start Date: June 2013 

Es timated  Duration:  3 Years 

Spons ors : IITA/Africa Ris ing 

Location:  Upper Eas t and Northern Region 

 
Introduction 

Ins ect pes ts continue to be a major cons traint in the production of food and fibre crops . Attack 

of thes e pes ts can res ult in comp lete crop failure if not properly managed. Mos t of the ins ects 

in s torage are carried over from the field due to delayed harves ting, poor drying and handling 

at s torage. Stored -product arthropods  can caus e s erious pos tharves t los s es up to 20% if the 

produce is not properly conditioned for s torage. Thes e los s es repres ent a huge mas s of grain 

that could be made available for food without us e of additional land, s eed, labour, water and 

other inputs .  Mos t s torage methods are unable to protect the produce from biological, phys ical 

and environmental hazards s uch as ins ect pes ts , rodents , dis eas e pathogens , water imbibition 

and fire, among others . Thes e pes ts therefore have to be controlled for improved yields and 

quality in order to improve income and livelihood  of farmers . 

 
Objective: To conduct participatory on -farm evaluation of different s torage methods and grain 

protectants for prolong s torage of maize and cowpea. 

 
Beneficiaries : The s tudy was expected to deploy and dis s eminate s ome improved methods to 

farmers in order to reduce on -farm s torage los s es . The communities include Bonia, Tekuru and 

Samboligo  in  the  Upper Eas t region (UER) and Gbanjong, Tibognaayili, Duko and Tabali in 

Northern region (NR). 

 
Materials  and Methods 

A  total of 21 experimental s et ups  cons is ting of 12 farmers  from 4 communities  in Northern 

Region (NR) and 9 farmers in Upper Eas t Region (UER) were es tablis hed. Initial s amples were 

obtained  and  s ubs equent  s ampling  was  conducted  in  February,  May  2014 and  November, 

2014.  Data   collected   included   mois ture   content,   weight   and   number  of  damaged   and 

undamaged grains for calculating weight los s , and ins ect count. 

 
Res ults 

Los s es in maize 

The es timated pos tharves t los s es (%) of maize after 12 months of s torage in NR and UER are 

s ummarized  in Tables  79 and 80 res pectively. After 4 months of s torage, grain s tored in PICS 



238
238  

Storage Type   of   grain  Communities  Total 
method protection Bonia Tekeru Samboligo  
Jute s acs Control 6.64 1.08 17.94 8.55 

 Actellic Supper 0.95 0.39 0.56 0.63 
                            Phos toxin                0.46                     2.08                     7.56                       3.37   

PICS s acs Control  1.38  0.1  0.4  0.63 

 Actellic Supper  0.37  0.93  0.14  0.48 
                            Phos toxin                0.27                     0.89                     1.18                       0.70   

Plas tic Control  0.07  0.31  1.70  0.69 
drum Actellic Supper  0.37  1.2  0.56  0.66 

 Phos toxin  0.00  0.87  7.56  0.38 

   1.15  0.87  3.35  1.79 

 

s acs and plas tic drums recorded no or very minimal damage. By 12 months after s torage acros s 

communities , grain s tored in PICS s acs and plas tic drum recorded s imilar low los s es (%). High 

los s es  were  obs erved in the jute s acs irres pective of the method of grain protection  acros s 

locations  and  communities .   The  treatment  effect s howed no s ignificant  difference between 

phos toxin and actellic, but the two types of protection were cons is te nt better the control.  Some 

variation in los s es was noticed between Northern and Upper Eas t regions . Weight los s in jute 

s acs ,  the   common   method   of  s torage   ranged   from  39.5  to  77.2%  at  12  MAS  acros s 

communities  in NR. Somehow lower range of 0.95 to17 % wa s recorded at 12 MAS in the UE. 

 
Table 87: Estimated postharvest losses (% ) in maize after 12 months of storage in UE region 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

LSD 0.05 (Community  * Storage method  * protection)=    NS 
 

 
Table 88: Estimated postharvest losses (% ) in maize after 12 months of storage in Northern Region 

 

Method of Method  of Communities 
s torage  protection Botingli Gbanjong Tibali Tiborgnayili 
Jute  Control 69.8 75.6 39.5 70.5 

  Actellic 72.6 74.4 61.8 67.2 
  Phos tixin 76.3 77.2 56.5 69.7 

PICS  Control 0.00 0.50 0.00 0.29 
  Actellic 0.19 0.20 0.50 0.19 
                           Phos tixin                  0.00                  0.19                          0.00                0.23   

Plas tic  Control  0.00  0.31  0.40  0.19 
drums  Actellic  0.00  0.30  0.00  0.21 

                           Phos tixin                  0.00                  0.30                          0.00                0.70   
LSD 0.05 (Community  * Storage method * protection)= 4.5 

 

Los s es in Cowpea 

The  extent  of reduction  in  pos tharves t los s es (% ) of cowpea after 12 months  of s torage is 

s ummarized in Tables 81 and 82. The res ults and trend of infes tation were s imilar to the s tudy 

involving  maize.  Overall,  the  method  of  s torage  was  the  mos t  critical determent  of grain 

quality  after  the  12 months  period.  By  12 months  after s torage  acros s  communities , grain 
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s tored   in   PICS  s acs   and   plas tic  drum  recorded  low  los s es  of  0.00  to  18.2%.  Acros s 

communities  high  los s es (46.1 to 99.9 %) were obs erved in the jute s acs irres pective of the 

method  of grain  protection.  The  treatment  effect  s howed  no s ignificant  difference between 

phos toxin and actellic, but the two types of protection were cons is tently better than the control. 

The high los s es (up to 18 %) in the two hermitic method (PICS s acs and plas tic drums ) cou ld 

be  due  to  pre-s torage  infes tation  which  is  related to poor pre -harves t operations  including 

delayed harves ting and inadequate drying. 

 
Table 89: Estimated postharvest losses (%) in cowpea after 12 months of storage in UE regio n 

 

Storage Type   of   grain   Communities  Total 
method protection  Bonia Tekeru Samboligo  
Jute s acs Control  99.9 99.9 17.7 72.3 

 Actellic Supper  73.8 72.4 46.1 64.1 
 Phos toxin  95.0 62.3 62.3 73.2 

PICS s acs Control  8.4 9.8 3.94 7.37 
 Actellic Supper  5.02 0.22 5.12 3.45 
                            Phos toxin                0.26                    0.24                     4.2                         2.94   

Plas tic Control  8.3  7.3  13.2  34.5 
drum Actellic Supper  7.6  0.25  0.37  2.8 

                            Phos toxin                0.26                    0.26                     2.62                       1.1   

                                   22.6                    15.5                     17.3                       29.1   

                                                   LS D  0.05 (Community  * S torage  method  * protection)=  NS   
 
 

Table 90: Estimated postharvest losses (% ) in cowpea after 12 months of storage in Northern Region 
 

Method of Method  of Communities 
s torage  protection Botingli Gbanjong Tibali Tiborgnayili 
Jute  Control 72.8 78.1 60.2 72.3 

  Actellic 74.4 74.4 52.8 76.5 
  Phos tixin 72.9 57.8 71.1 68.5 

PICS  Control 0.00 5.8 2.7 1.0 
  Actellic 0.00 11.4 0.00 12.1 
                           Phos tixin                  0.00                  7.0                            0.00                10.9   

Plas tic  Control  0.00  9.2  6.8  17.9 
drums  Actellic  0.00  10.5  0.00  18.2 

                           Phos tixin                  0.00                  4.1                            5.5                  0.00   
LSD 0.05 (Community  * Storage method * protection) = 6.62 

 

Conclus ion 

To  a large  extent  therefore,  the  method  of s torage was the mos t critical determent  of grain 

quality after the 12 months period.   The res pons e of the two hermitic metho d (PICS s acs and 

plas tic drums ) s ugges t the critical role of good pre -harves t operations and clean grain prior to 

s torage.    Grain  infes tation  in  hermitic  s torage  units  is  highly  related  to  pre -s torage  grain 
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quality. It appears that programmes initiated by the Minis try of Food and Agriculture (MoFA) 

to   develop   long   term  programmes   to  as s is t  farmers   to  reduce  s torage  los s es  through 

dis s emination of improved  pos tharves t technologies have s everal challenges . Our interactions 

s howed that farmers were aware of t he peculiar high los s es in cowpea s torage, but they s howed 

generally  poor knowledge of the appropriate control s trategy to adopt.  Ongoing programmes 

s uch  as  the  IITA -  Africa  Ris ing  Project  and  WAAPP2A  may  need  to  provide  acces s  to 

particularly  PICS s ac to reduce current on -farm los s es in the intervention communities 

 
 
 
 

Prevalence study for aflatoxins contamination  in maize and groundnut  in 

farm stores 
 

Principal  Inves tigator:  I. Sugri 

Participating  Scientis ts : M. Os iru, A. Larbi,  S.S.J. Buah, S. Lamini,  Y. As ieku 

Start Date:  June 2013 

Completion  Date: June 2014 

Spons ors : ICRISAT/IITA/Africa   Ris ing 

Location:  Upper Eas t and Upper Wes t Regions 

Collaborating   Ins titutions : CSIR-SARI,  IITA/ICRISAT/Africa   Ris ing, MoFA 

 
Introduction 

Maize  and  groundnut  are  es s en tial component  of the  diet  for many  hous eholds  in Ghana. 

However,  aflatoxin  contamination  in  maize  and  groundnut  grain  is  s till a major food s afety 

concern  due  to  a myriad  of pre -to-pos tharves t  factors . Aflatoxin  contamination  in  grain  is 

cons idered as a major non-tariff barrier to international trade s ince agricultural products that 

exceed  the  permis s ible  levels  of contamination  (4-15ppb)  are  banned.  About  $1.2 billion in 

commerce  is  los t  annually  due  to  AF contamination,  with  African  economies  los ing  $45 0 

million  each year (IITA, 2013). The fungi res pons ible for the production  of toxins are mainly 

Aspergillus  flavus,  A. parasiticus  and  A. nomius  (Waliyar et al., 2008). Factors  influencing 

high  incidence  of aflatoxins  include  poor agricultural  practices  du ring  planting, harves ting, 

drying, trans portation  and s torage (Mos s , 1998). The extent of contamination  may vary with 

geographic  location,  agronomic  practices ,  and  the  s us ceptibility  of commodities  to  fungal 

invas ion during pre-harves t, s torage, and/or pro ces s ing operations . 

 
Objective: To as s es s aflatoxin  contamination  in maize and groundnut value chain in order to 

determine cons umer ris k to aflatoxins  in Ghana. 

 
Materials and methods 

The s tudy was conducted in 6 dis tricts in the Upper Eas t and Upper Wes t Regions of Ghana 

from November to December 2013 to as s es s AF levels under farmer s torage conditions . A total 

of  240  res pondents  in  24  communities  were  covered,  and  grain  maize  (240 s amples ) were 

obtained  for  AF  analys is . Grain  s amples  (240 s amples ) were  obtained  from farmer  s torage 
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units : granaries , cribs , barns , bags or s ilos of the res pondents . The s amples , each weighing up 

to  50-100g,  were analys ed for total aflatoxin  at the Plant Pathology  Laboratory  of ICRISAT, 

Mali, us ing the Indirect Enzyme  Linked  Immunos orbent As s ay (ELISA) method. 

 
Results 

Aflatoxin  prevalence  in maize 

Generally, wide variations  within and acros s communities  and dis tricts  was noticed (Fig. 31). 

Though  no  regional variation  was  noticed,  AF prevalence  in  Garu -Tempane and Wa-Wes t 

dis tricts  was  generally  high  compared  to  counterpart  dis tricts . The general range was from 

0.011 to 308ppb. Overall proportion  of s amples  bas ed on various  s tandards for s afe limits of 

total AF (ppb) is s ummarized  in Table  83. Us ing various  s tandard limits ,   up to 189 s amples 

(78.8%) fell within EU Standards of <4ppb,  220 s amples (91.7%) fell under USA Standards of 

<15ppb and   224 s amples  (92.9%) had AF levels  within s afe limits  by the WHO Standard of 

<20ppb. However, thes e s amples were obtained within 2 mon ths after harves t. 
 

 

 
Figure 34: Afflatoxin prevalence (ppb) in maize samples from 24 communities 
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Dis tricts 

EU 

Standard 

(<4ppb) 

USA 

Standards 

(<15ppb) 

WHO 

s tandards 

(<20ppb) 

Animal 

Feed 

(20 to 

100ppb) 

Exces s ive 

Levels 

(> 100ppb) 

Bongo 33 (82.5) 38 (95) 39 (97.5) 1  (2.5) - 
Garu- 

Tempane 
11 (27.5) 33 (82.5) 34  (85) 6  (15) - 

Nabdam 40  (100) 40 (100) 40 (100) - - 
Jirapa 38 (95) 39 (97.5) 39 (97.5) - 1  (2.5) 
Nadowli 37 (92.5) 37 (92.5) 37 (82.5) 1  (2.5) 2  (5) 
Wa-Wes t 30 (75) 33 (82.5) 34 (85) 3  (7.5) 3  (7.5) 
Total  Freq. 189 220 223 11 6 
Overall (% ) 78.8 91.7 92.9 4.6 240 

 

Table 91: District analysis of the proportion of samples considered safe for consumption based 

on various safe limits for total aflatoxins (maize) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(a) Values in p arenthesis are valid p ercentages (%) of resp onses; (b) number of resp ondents was 40 p er 
district; (c) 240 samp les were collected in November to December 2013; about 4-8 weeks after harvest. 

 
Aflatoxin  prevalence  in groundnut 

A  s imilar  trend  was  noticed  in  groundnut  acros s  communities  and  dis tricts  (Fig.  32). The 

prevalence  range  was  from 0.2-1546.9ppb  with  wide  variations  occurring  within and acros s 

communities  and dis tricts  (Table  84). Bas ed on various  s tandards  for s afe limits  of total AF 

(ppb),  up  to  173 s amples  (72.1%)  fell within  EU Standards  of <4ppb.  Another 216 (89.6%) 

s amples  fell  under  USA  s tandards  of <15ppb.  Cumulatively,  223 s amples  (92.9%)  had  AF 

levels  within  s afe  limits  by  the  WHO Standard  o f <20ppb.  However,  thes e s amples  were 

obtained in les s than 2 months after harves t. 



243
243  

 
Dis trict 

EU 

Standard 
USA 

Standards 
WHO 

s tandards 
 Animal Feed 

(up to 
Exces s ive 

Levels 
                                   (up to 4ppb)      (up to 15ppb)      (up to 20ppb)       100ppb)              (> 100ppb   

Bongo 26 (65) 38 (95) 38   (95)  40  (5) 
Garu-Tempane 3 (7.5) 21 (52.5) 27  (67.5)  9  (22.5)             4   (10) 
Nabdam 39 (97.5) 40 (100) -  -                         - 
Jirapa 35 (87.5) 38 (95) -  -                         2     (5) 
Nadowli 38 (95) 40 (100) -  -                         - 
Wa-Wes t 32 (80) 39 (97.5) 40 (100)  -                         - 
Freq. 173 216 223  11 6 
% 72.1 89.6 92.5  4.6 2.9 

 

 
Figure 35: Afflatoxin p revalence (p p b) in groundnut samp les from 24 communities 

 
 

Table 92: Proportion of total aflatoxins based on various standards (groundnut) 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Values  in parenthes is are valid percentages  (%) of res pons es ; (b) number of res pondents 

was 40 per dis trict; (c) 240 s amples  were collected in November to December 2013; about 4 -8 

weeks after harves t. 

 
Conclus ion 

Integrated  approaches  cons is t ing  of  food  s afety  awarenes s  campaigns  and  s trengthening 

collaboration among s takeholders in maize/groundnut value chains will be neces s ary to achieve 

reas onable   s ucces s .  .  Although  quite  s ubs tantial  information   exis t  on  ris k  of  AF,  the 

res pondents did not generally perceive AF as a critical food s afety is s ue. This is contrary to the 

s everal fragmented  projects  on AF management  which were being implemented  by different 

agencies  in  thos e  dis tricts .    Thus  requiring  the  need  for greater  collaboration  among  th e 

partners to achieve cons iderable progres s in this regard. The Food and Drugs Board, the main 
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food regulatory agency in Ghana, s hould be s trengthened to provide periodic tes ting for AF in 

grain markets in addition to food s afety education. 
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SOCIO-ECONOMICS 
 

Quality Rice Development Project (QRDP) 
 

Principal  Inves tigator:  John Kanburi Bidzakin 

Participating  Scientis ts : Wils on Dogbe, Williams  Atakora, S. K. Nuts ugah, Julius Yirzag la, 

Michael Maweya, Is aah Sugri and Inus ah Baba 

Es timated  Duration:  36 months (January 2014 – December  2016) 

Spons ors : AGRA 

Location:  Northern and Upper Eas t Regions 

 
Objectives 

The goal of the project is to contribute to the Government of Ghana’s objectiv e of achieving 

food  s ecurity  and  improved  livelihood  of  s mallholder  farmers  in  the  rice  value  chain  by 

s trengthening their capacity for s us tainable and competitive quality rice production. 

 
The  s pecific  objectives  of the project are: (i) To increas e productivity  of rice in s mallholder 

farming   s ys tems   in   the   Northern   and   Upper  Eas t  Regions   of  Ghana ,  (ii)  Strengthen 

ins titutional and organizational capacity of Farmer Organizations  (FBOs ) to enhance acces s to 

s ervices  and (iii) To increas e marketing of locally produced rice by s mallholder farmers in the 

Northern  and Upper Eas t Regions . 

 
Materials   and  Methods :  To  achieve  thes e  objectives ,  Farmers   will  be  trained  in  good 

agricultural  practices  (GAP)  including  ISFM  us ing  demons trations . Further,  farmers  will be 

s ens itized  and  trained  on  the  benefits  to  be  derived  from us ing  high  quality  premium rice 

variety  s eeds . They  will be  linked to s ources  of quality  s eeds  and other inputs . Acces s to 

appropriate  financing  for farmers  will be given important  cons ideration  in t he project. Value 

chain financing through partners hip with aggregators and proces s ors offers a good opportunity. 

In  order to  improve  the  quality  of milled  rice  and  hence its price, farmers  will be linked to 

aggregators  and  proces s ors and trained in pos t -harves t handling, proces s ing, branding  and 

packaging  of rice. In undertaking  project activities , t he inclus ion of women at different levels 

of the rice value chain is crucial to food s ecurity and the increas e of family income. 

 
CSIR-SARI,  AMSIG Res ources  and  TRIAS  Ghana  are  the  main  partners  to  implement  this 

project with each partner addres s ing one objective.    CSIR-SARI who will lead the project will 

als o addres s is s ues related to objective 1 that includes  acces s to quality s eeds , building the 

capacities  of farmers  in  good  agronomic  practices  for quality  rice  production  and  creating 

awarenes s  on  Integrated   Soil  fertility  management   (ISFM).  TRIAS  will  deal  with  Farmer 

Organization  capacity  building  is s ues  in  objective  2  and  AMSIG  Res ources  will  addres s 

market  related  is s ues  in  objective  3  including  pos t -harves t  management,  proces s ing  and 

marketing.  The  project  will work with  other partners  like Premium food, Irrigation  Company 

of  Upper  Region  (ICOUR),  Bontanga  irrigation  Nucleus  Farmers  and  FBO’s  with  at  leas t 

10,000 farmers , aggregators , rice proces s ing companies , and local rice marketers along the rice 

value chain. The project will us e the following promis ing models 
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Res ults /Major  Findings 
Objective One: To increase productivity of rice in smallholder farming  systems in the 

Northern and Upper East Regions of Ghana 

     Forty-four On-farm demons trations fields were es tablis hed 

     All demons tration s ites were vis ited and s oil s ampling  done 

     2870 farmers  in 18 project communities  were trained on GAP 

     Trained 10 Scientis t and 15 AEAs on Rice Advice Software 

     Identification and production of 2200 extens ion materials 

     Identify 4 quality s eed producers and dis tributors and linked them to farmers 

 Created awarenes s on the importance and the profitability of the us e of quality s eed s 

and  other inputs  through  field  demons trations  and  community  video  s hows  (1841 

farmers  participated) 

 
Objective Two: Strengthen institutional and organizational capacity of Farmer 

Organizations (FBOs) to enhance access to services 

     144  FBOs  compris ing  of three  thous and  s ix hundred  and  eighteen  farmers  (3,618) 

were profiled 

     Needs as s es s ment of FBOs was carried out to identify capacity gaps 

 Formation  of  apex (dis trict  level)  rice  producer  groups  in  Bontanga  and  Golinga 

s chemes 

     Training of apex Leaders hip on FBO Management 

     Training of Trainers (TOT) on Group Development and Leaders hip Dynamics 

     Community    level   training   of   Group   Executives    on   Group   Development   and 

Leaders hip Dynamics 

     Facilitate the formation  and s trengthening of women rice proces s ors groups 

     Training of proces s ors on group development and leaders hip dynamics 

     Training   of   Trainers   (TOT)   in   Bus ines s   Development   Services   and   Financial 

Management 

 Community  level training  of Group  Executives  on  Bus ines s  Development  Services 

and Financial Management 

 Provide  technical  as s is tance  to  RCBs  to  des ign  adapted  and  appropriate  financial 

products for FBOs 

 
Objective Three: To increase access to market for locally produced rice by small holder 

farmers in the Northern and Upper East Regions 

     Trained  Farmers  On  Improved  Harves ting,  Pos t -Harves t, Storage  Techniques  and 

Quality Management 

     Training of Rice Farmers  in favorable lowland and Irrigation  Sites 

     Facilitation  of Acces s to Pos t -Harves t Management Equipment 

 Train Aggregators , FBOs , and Proces s ing Units on the us e of ESSOKO and MFarms 

as a Management Tool 

     Identify  and  Select  Sites  for  Aggregation  Points  in  Cons ultation  with  FOs  and 

Proces s ors 
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     Trained   Farmers   in   Contracting,   Collective   Marketing   and  Piloted  the  E-Zwich 

Payment Sys tem 

     Training in inventory credit and Warehous e receipt s ys tem 

     Trained Producers and marketers in collective Agricultural marketing  and dis tribution 

     Training in procurement and contracting 

     Training in Packaging and Branding 

     Training in Improved Parboiling  Methods 

 
Conclus ion: 

We  will continue  with  this  activities  in  the next quarters  and als o expand our activities  by 

bringing  on board more communities  to benefit from the project. Two s mall s cale enterpris es 

involved   in  rice  proces s ing  capacities   will  be  enhanced  by  s upporting  them  with  two 

1.5MT/Hour rice mills . 
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UPPER WEST  REGION FARMING  SYSTEMS  RESEARCH 

GROUP 
 

The  Upper  Wes t  Region  Farming  Sys tems  Res earch  Group  (UWR-FSRG)  is  bas ed  at  the 

CSIR-SARI Wa Station in the Wa Municipality. Currently the team has a members hip of three 

res earch s cientis ts , Soil Scientis t, Entomologis t and Agricultural Economis t. The team’s work 

focus es on characterizing  and des cribing the farming s ys tems  of the region, identifying  and 

prioritizing  cons traints  to increas e s us tainable agricultural production and gene rating s uitable 

interventions  to addres s the prioritized  problems  of the farmers  through adaptive on -farm as 

well as on-s tation res earch. Bes ides , the team als o has overs ight res pons ibility of coordinating 

the  Res earch,  Extens ion  and  Farmer  Linkage Committ ee (RELC) activities  in the UWR. This 

report highlights activities carried out during 2014 cropping s eas on . 
 
 
 

AGRONOMY 
 

Integrated soil fertility management effects on grain and fodder yields and 

soil chemical and physical properties in cowpea-maize  rotations 
 

Principal  Inves tigator:  S.S. J. Buah 

Collaborating   Scientis ts : As amoah Larbi (IITA/Africa  RISING-Ghana) 

Es timated  Duration:  2013-2016 

Spons ors : IITA/Africa RISING 

Location:  Goriyiri,  Nadowli Dis trict, Upper Wes t Region 

 
Background Information   and Jus tification 

Crop rotation involving cereals and grain legumes has been s hown to increas e grain yield, alter 

s oil s tored  water,  increas e s oil N, improve  s oil phys ical properties  (Bagayoko  et al., 1992; 

Gakale  and  Clegg,  1987),  and  reduce  yield  variability.  Organic  nutrient  res ources  s uch  as 

manure  has  been  s howed  to  improve  s oil phys ical properties , increas ed water and nutrient 

holding  capacity  (Sweeten  and  Mathers , 1985),  improved  s oil nutrient levels  (Binder  et al., 

2002), and increas ed grain yields . An experiment  was initiated  in 2013 to evaluate integrated 

s oil fertility  management  effects  on  grain  and  fodder yields  of maize and s oil chemical and 

phys ical properties  in  a 2-yr cowpea-maize  rotation  in Goriyiri in the Upper Wes t region of 

Ghana. 

 
Objectives 

Specific objective were to: 

(i)   Evaluate the res pons e of cowpea to  organic, mineral fertilizers  as well as Rhizobium 

inoculants in rotation with maize; 

(i)   Evaluate the performance of maize  when grown in rotation with cowpea that received 

different s oil amendments . 
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Expecte d  Beneficiaries 

Direct beneficiaries: res earchers , agricultural extens ion agents and farmers . 

Secondary   beneficiaries:   dependents   of  the   farmers   and   res earchers ,  s eed   producers , 

nutritionis ts , policy makers  as well as NGOs . 

 
Materials  and Methods 

In  2013, Integrated  Soil Fertility  Management  (ISFM)  trial involving  cowpea-maize  rotation 

was initiated in 2013 in Goriyiri in the Upper Wes t Region to evaluate the res pons e of cowpea 

to  organic  (fertis oil) and  mineral fertilizers  as well as  Rhizobium inoculants  in rotation  with 

maize. The experimental des ign was randomized  complete block des ign with four replications 

and s even treatment combinations : (i) no s oil amendment (Control); (ii) s eed inoculation only; 

(iii) inoculants  plus  60 kg P2O5 and 30 kg K2O/ha; (iv) inoculants plus fertis oil; (v) inoculants 

plus  PK  plus  fertis oil and  (vi) recommended  fertilizer  rate  (25-60-30  kg/ha  as  N, P2O5   and 

K2O. The 7th  treatment was a continuous maize plot. The 2013 cropping s eas on was the s et -up 

year in  which  cowpea res pons e to the various  treatments  was meas ured. However, rotation 

effect of maize following cowpea that received the different fertilizer treatments was evaluated 

in the s econd year (2014 cropping s eas on) alongs ide continuous maize in 2014. 

 
Farmers in the region do not us ually apply fertilizer to cowpea hence the no s oil amendment or 

control repres ented the farmers practice. Rhizobium inoculants (5g/kg of s eed) and 1.5 t/ha of 

fertis oil were applied at planting. In all trials , 60 kg P2O5/ha as Triple Superphos phate (TSP) 

and  30 kg K2O as Muriate of Potas h (MOP) were applied at planting  to plots  that received 

fertilizer P and K.   Recommended  fertilizer rate was 25-60-30 kg as N,  P2O5 and K2O/ha was 

added to cowpea in 2013. 

 
In  2014, planting  of maize  was delayed until third week of July due to pre -s eas on drought. 

Maize  was  s owed  in  rows  s paced 0.75 m apart and 3 s eeds  of maize were s owed at 0.40 m 

between  hills  and later thinned to 2 plants  per hill at 2 weeks after s owing (WAS).  Fertilizer 

was  applied at a rate of 84-38-38 kg/ha as N, P2O5  and K2O, res pectively. Nitrogen  fertilizer 

was s plit applied to increas e N efficiency. Recommended cultural practices were carried out on 

time.   Farmers   were   actively   involved   in   the   planning,   implementation   and   monitoring 

proces s es . Maize was harves ted at phys iological maturity. Grain yield and its components as 

well as all agronomic data were s ubjected  to analys is of variance (ANOVA) and where there 

were s ignificant differences among treatments , means were s epa rated us ing the LSD tes t at the 

P≤ 0.05). 

 
Res ults /Major  Findings 

The s oils in the s avanna zone are generally low in plant available N and P; hence the us e of N 

and P fertilizers  in this  zone would increas e crop yields . The effects of the preceding cowpea 

on maize grain yields  were meas ured in 2014 at Goriyiri. On average, maize grain yield ranged 

from 2611 to 4333 kg/ha (Table 85). Maize following  cowpea that received s oil amendment in 

the previous  year tended to have higher yields  than maize following its elf or maize following 

cowpea  that  did  not  receive  any  fertilizer.  Highes t  maize  yield  was  obtained  when  maize 
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followed  inoculated   cowpea  plus  fertilizer  NPK.  This  was  followed  by  a  combination  of 

inoculants , mineral fertilizer (PK) and organic fertilizer (fertis oil).   Maize  following  inoculated 

cowpea  + fertis oil had  comparable  yields  as  maize  following  inoculated  cowpea  + PK and 

fertis oil. Preliminary  res ults  of this s tudy corroborates the fact that maize grain yield could be 

increas ed  if  grown  in  rotation  with  cowpea  with  appropriate  fertilizer  addition  rather than 

growing  maize  year after year.  Maize  grain yield was more as s ociated with cob weight (r = 

0.99) than cob number (r = 0.65). In addition, grain yield was pos itively correlated with harves t 

index (r = 0.94). 

 
Maize plants  on the no fertilizer treatment  plots  looked les s vigorous as the s oils at this s ite 

looked les s fertile and the pres ence of s everal trees  s haded the crops and probably affected 

photos ynthes is and ultimate plant growth. This coupled with late planting of the e xperiment as 

a res ult of pre-s eas on drought s ignificantly reduced grain yields at this s ite. The s oils collected 

from thes e s ites  are yet to be analyzed. More data is required to confirm cowpea res pons e to 

Rhizobium inoculation in the Guinea s avanna zone a nd preceding effect of cowpea treated with 

various s oil amendments on s ubs equent maize yields in a two year maize -cowpea  rotation. 

 
Table 93: Some agronomic traits of maize as influences by soil amendment in a cowpea-maize rotation 
experiment at Goriyiri, Nadowli district, UWR in 2014. 

 

Treatment‡ DFT DFS Plant 

height (m) 
Grain  yield 

(kg/ha) 
Biomas s yield 

(kg/ha) 
Maize following  cowpea 50 53 1,57 2900 4334 
with no fertilizer 

Maize following  cowpea 
 

48 
 

51 
 

1.93 
 

3467 
 

4656 
treated with inoculants      
only 

Maize following  cowpea 
 

47 
 

52 
 

1.81 
 

3289 
 

4570 
treated with inoculants +      
fertilizer  P and K 

Maize following 
 

47 
 

52 
 

1.76 
 

3877 
 

4426 
inoculated cowpea +      
fertis oil 

Maize following 
 

47 
 

52 
 

1.90 
 

3978 
 

4534 
inoculated cowpea +      
PK+ fertis oil 

Maize following 
 

47 
 

50 
 

1.79 
 

4333 
 

5102 
inoculated cowpea with      
fertilizer  NPK 

Maize following   maize 
 

49 
 

52 
 

1.49 
 

2611 
 

4798 
with recommended  rate      
of fertilizer  for maize      
LSD (0.05) 2 NS NS 1241 NS 

CV% 2.7 2.2 12.1 23.9 14.6 
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DFT = day s to 50% tassel emergence,  DFS = day s to 50% silk emergence; NS= not significant at 5% 

level of p robability 

‡P and K were ap p lied at the rate of 60 kg P 2O5/ha and 30 kg K2O/ha, resp ectively to cowp ea in 2013; 
Recommended fertilizer rate for cowp ea was 25-60-30 kg as N, P2O5 and K2O/ha and fertisoil was 
ap p lied at the rate of 1.5 t/ha. 

 
Conclus ions /Recommendations 

The 2013 s eas on was the s etup year as s uch rotation effect could only be meas ured in 2014. 

Preliminary  res ults  s howed that maize following  cowpea that received  s oil amendment  in the 

previous  year  tended  to  have  higher  yields  than  maize  following  its elf or maize  following 

cowpea  that  did  not  receive  any  fertilizer.  Highes t  maize  yield  was  obtained  when  maize 

followed  inoculated  cowpea  plus  fertilizer  NPK. More  data  are  required  to confirm cowpea 

res pons e to Rhizobium inoculation in the Guinea s avanna zone and preceding effect of thes e 

treatments on s ubs equent maize yields . 

 
 
 
 

Evaluation of Sorghum Hybrids for Yield Potential in the Upper West 

Region 
 

Principal  Inves tigator:  S.S. J. Buah 

Collaborating   Scientis ts : R.A.L Kanton, Eva Weltzien -Rattunde (ICRISAT-Mali,  Bamako), 

As amoah Larbi (IITA) 

Es timated  Duration:  2013-2015 

Spons ors : ICRISAT-Mali/Africa   RISING 

Location:  Wa, Upper Wes t Region 

 
Background Information   and Jus tification 

Sorghum (Sorghum bicolor L.) is one of the mos t important s taple cereals in northern Ghana. 

However,  limited  availability  of  improved  varieties  and/or  hybrids  has  led  to  a decline  in 

s orghum yields  and a drop in area of cultivation over the years . Res earch efforts at breeding 

varieties and/or hybrids with high and s table yields as well as dis eas e res is tant/tolerant varieties 

is crucial if current production  levels  are to be increas ed to meet the increas ing demand for 

s orghum grain. It is agains t this  backdrop  that elite s orghum hybrids  were evaluated  in on - 

s tation trials in Upper Wes t region in order to identify the mos t adapted hybrids for releas e. 

 
Objectives 

Specific objectives were: 

(i)      To familiarize  farmers  with available s orghum hybrids and varieties wit h s taple and 

high yield in order to facilitate the adoption of the varieties 

(ii)     To  demons trate  and  promote  the  application   of  modern  technologies   for  the 

production of promis ing s orghum varieties and hybrids 
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Expecte d  Beneficiaries 

Direct beneficiaries: res earchers , agricultural extens ion agents and farmers . 

Secondary beneficiaries: dependents of the farmers and res earchers , s eed producers , brewery 

indus try, policy makers  as well as NGOs . 

 
Materials  and Methods 

A  field experiment  was initiated  in 2013 and c ontinued  through 2014 at CSIR-SARI res earch 

s tation in Wa in the UWR to evaluate the performance of s orghum hybrids for adaptation to the 

northern s avanna agro -ecology s ys tems .  Ten (10) hybrids were evaluated at Wa and Piis i both 

in the Upper Wes t region. Thes e hybrids  were compared alongs ide the commonly cultivated 

local s orghum (cv. Kadaga) in the area. The experimental des ign was an Alpha des ign, V = 10; 

k = 2 and r = 4. The hybrids were s own in s ix rows of 5 m in length and 0.75 m apart. The field 

was ploughed and harrowed at leas t 2 weeks before planting.  The previous crop was s oybean. 

Three s eeds per hill were planted at 0.40 m apart and later thinned to two plants per hill. Bas al 

fertilizer application  in the form of compound  fertilizer 15:15:15 was applied at the rate of 38- 

38-38 kg/ha as  N, P205  and K2O and top-dres s ing was done 4 weeks after planting at the rate 

of 26 kg N/ha us ing Urea. Weeding was done twice. The rains were late and when they finally 

arrived they were followed by a prolonged dry s pell, which res ulted in delayed implementation 

of s ome cultural practices on s chedule. 

 
Data  were  collected  from the centre 2 rows . The data taken included  s eedling vigour, plant s 

tand  after thinning, days  to half bloom (days  to 50% flowering),   plant  height (cm), farmer 

preference,  number  of panicles  harves ted, number of empty panicles  from midge, number of 

empty  panicles  from bird damage, panicle weight at harves t (g/plot), s traw weight (kg/plot), 

grain  weight  (g/plot)  and  100 kernel weight  (g). Harv es t  index was computed  from primary 

data.     However,  only  data  for half bloom,  plant  height,  100- kernel weight,  harves t  index 

values and grain yields are reported in this report. 

 
Res ults /Major  Findings 

In general, pre-s eas on drought advers ely affected s orghum growth and development as well as 

ultimate  yield  in  Wa  and  Piis i. Genotypic differences  were detected  for days  to half bloom, 

plant height, grain yield and harves t index (Table 86). Days to heading for the s orghum hybrids 

ranged from 63 to 92 days . Mona, Caufa and Kapaala on one hand flowered earlier than the 

res t  of the  genotypes . In  Wa, the local early check, Kapaala was s everely affected by bird 

damage. Moreover, it had poor s eedling es tablis hment due to poor s eed quality. Days taken to 

panicle   exertion   followed   a  s imilar  trend   like   days   to   50%   flowering,  with  s ignificant 

differences among the s orghum genotypes . Plant height among the hybrids was quite variable. 

The  s hortes t  genotypes  were the early local (Kapaala), Grinkan -Yerewolo  and Sewa. In Wa, 

plant  height of s ix genotypes  (Soumalemba.Caufa,  Mona, late local, Pablo and Yamas a) was 

higher than 3 m.  Grain yield in Wa ranged from 544 kg/ha for the early local to 2478 kg/ha for 

Pablo.  Low yields  as s ociated  with  the  early local was as a res ult o f a combination  of poor 

s eedling  es tablis hment  and  bird  damage  as  it was the earlies t to flower and produce grain. 

Grain  yield  was  pos itively  correlated  with  plant  population  at harves t (r = 0.75), number of 

panicles per hectare (r = 0.60) and panicle weig ht (r = 0.92). 
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At  Piis i,  the  experiment  was  es tablis hed  on  the  demons tration  farm of a local NGO,  Agri 

Acces s . Genotypic differences  were detected  for plant height, panicle weight and grain yield 

(Table  87).  The  s hortes t  genotypes  were  the  early  local  (Kad aga), Grinkan-Yerewolo  and 

Sewa. At Piis i, plant height of s ix genotypes (Caufa, Soumalemba, Mona, late local, Pablo and 

Yamas a) was higher than 3 m. Mean grain yield for the s orghum genotypes ranged from 400 

kg/ha  for  Grinkan-Yerewolo   to  1478  kg/ha  for  Caufa.  In  general,  Soumalemba,  Grinkan - 

Yerewolo,  Sewa  and  early  local (Kadaga)  had  s imilar  but lower yields  (< 1000 kg/ha) when 

compared  to late local, Mona and Caufa which recorded mean grain yields of more than 1200 

kg/ha. Grain yield was pos itively correlated with plant height (r = 0.66), plant population ( r = 

0.67), number of panicles  ( r = 0.78 and panicle weight (r = 0.94).   Farmers  general preferred 

early maturing  s orghum genotypes  becaus e of the erratic rainfall pattern.  Grinkan -Yerewolo. 

Soumalemba  and the local variety were the mos t preferred by farmers whils t Yamas a was the 

leas t preferred. Mos t farmers appreciated the grain quality of Soumalemba but expres s ed fears 

about its ability to withs tand drought cons idering the fact that it is late maturi ng. Kadaga was 

preferred for its brown grain that is preferred for brewing the local beer called Pito. 

 

 
Table 94: Days to 50% panicle emergence, plant height and grain yield of sorghum genotypes evaluated 
in Wa, 2014 

Sorghum hybrids                   Days to 50% 

heading 

Plant height (m)          Grain  yield (kg/ha) 

Early Local (Kapaala                      70                                 1.92                                 544 

Fadda                                               80                                 2.51                                1411 

Caufa                                                76                                  <3                                   978 

Mona                                               75                                  <3                                  1288 

Late Local (kyere)                          63                                  <3                                  1400 

Sewa                                                83                                 1.65                                1156 

Pablo                                                74                                  <3                                  1322 

Soumalemba                                    92                                  <3                                  2478 

Grinkan-Yere wolo                           81                                 1.73                                 767 

Yamas a                                            80                                  <3                                   700 

LSD (0.05)                                      2.0                                                                         518 

C.V.  (%)                                         1,5                                                                        27.6 
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Table 95: Plant height, panicle weight and grain yield of sorghum genotypes evaluated in Piisi, 2014 
 

Sorghum hybrids Plant height (m) Panicle weight (kg/ha Grain  yield 

(kg/ha) 
Pablo <3 1811 1078 
Yamas a <3 1833 1189 
Grinkan-Yere wolo 1.69 800 400 
Caufa <3 2567 1478 
Fadda 2.49 1867 1133 
Soumalemba <3 1667 989 
Mona <3 2144 1344 
Early Local (Kadaga) 1.77 833 578 
Late Local (kyere) <3 1667 1289 

  Sewa                                                   1.86                                    1267                                 533   
LSD (0.05)  815  546 
C.V.  (%)  34.0  32.6 

 
Two NGOs  (Agri-Acces s and Concern Univers al) operating in the UWR have s hown interes t 

in  evaluating  s orghum hybrids  in  the  region.  Thus , Agri-Acces s  evaluated  s ome  s orghum 

hybrids   from  ICRISAT-Mali  with  15  farmers   in  the  UWR.  They  als o  produced  s eed  of 

Soumalemba  (270 kg), Fadda  (150 kg) and  667 kg  of Kapaala  s eed. In  addition,  500 kg  of 

Fadda s eed have been produced at the Babile Agricultural Station by the MoFA extens ion s taff 

and Fadda fodder have been s tored for an intended lives tock feeding trials . Concern Univers al 

als o got funding from Alliance for a Green Revolution in Africa (AGRA) for the development 

a  s orghum  value  chain  in  northern  Ghana.  Thes e  two  NGOs  are  interes ted  in  s creening 

s orghum hybrids and s orghum s eed production s o as to make quality s eed available to s orghum 

producers who intend to produce grain for the brewery, Guinnes s Ghana Ltd. 

 
Conclus ions /Recommendations 

Farmer’s  general preferred  early  maturing  s orghum genotypes  becaus e of the erratic rainfall 

pattern.    Grinkan-Yerewolo.  Soumalemba  and  the  local variety  were  the  mos t  preferred  by 

farmers  whils t Yamas a was the leas t preferred. Mos t farmers  appreciated  the grain quality of 

Soumalemba but expres s ed fears about its ability to withs tand drought cons idering the fact that 

it is late maturing. Kadaga was preferred  for its brown grain that is preferred for brewing the 

local beer called Pito. The promis ing hybrids will be s elected for on -farm trials in 2015. 
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On-farm Testing and Demonstration of Drought Tolerant Maize Varieties 

and/or Hybrids 
 

Principal  Inves tigator:  S.S. J. Buah 

Collaborating   Scientis ts : R.A.L Kanton, Prince M. Etwire,  Alidu Haruna, M.S. Abdulai, K. 

Obeng-Antwi (CSIR-CRI) 

Es timated  Duration:  2008-2015 

Spons ors : IITA/DTMA Project 

Location:  Goriyiri  in the Nadowli Dis trict, Chinchang in the Sis s ala Eas t Dis trict, and Silbelle 

and Sorbelle in the Sis s ala Wes t dis trict 

 
Background Information   and Jus tification 

The  Maize  Improvement  Program  of  Ghana  has  been  collaboratin g  with  the  International 

Ins titute of Agriculture (IITA) over the years to develop and evaluate improved maize varieties 

and hybrids s uitable for various agro -ecological s ys tems in Ghana. Since 2008, promis ing high 

yielding  and drought tolerant maize varie ties and hybrids s elected bas ed on trial res ults were 

evaluated  in  farmer  participatory  on -farm trials  and  demons trations . Thes e trials  s erved  as 

important  vehicle to s howcas e the effectivenes s of new technology to farmers . Additionally, 

the  participatory  on-farm tes ting  of the  varieties  could als o facilitate the rapid trans fer and 

adoption or acceptance of thes e drought tolerant maize varieties by farmers . The mother-baby 

on-farm tes ting approach  has been widely adopted by the Drought Tolerant Maize for Af rica 

(DTMA)  Project  as  a s trategy  for tes ting and promoting  the releas e and adoption  of maize 

varieties and hybrids . It is a new approach cons is ting of a central res earcher -managed “mother’ 

trial compris ing all tes ted varieties  and s atellites  or “baby’ trials , which are farmers managed 

and  tes t  a s ubs et  of varieties  from the  mother trial. Through  this  proces s , s everal drought 

tolerant varieties have s o far been releas ed in Ghana. 

 
Objectives 

The objectives of the on-farm testing  were: 
(iii)         To  familiarize  farmers  with  available  drought  tolerant  varieties  with s taple and 

high yield in order to facilitate the adoption of the varieties 

(iv)         To  demons trate  and  promote  the  application  of modern  technologies  for the 

production of promis ing drought tolerant maize varieties  and hybrids 

 
Expecte d  Beneficiaries 

Direct beneficiaries: res earchers , agricultural extens ion agents and farmers . 

Secondary beneficiaries: dependents  of the farmers  and res earchers , s eed producers , policy 

makers  as well as NGOs . 

 
Materials  and Methods 

In  2014, nine  mother  trials  (4 extra-early  and  5 medium trials ) and  eighteen  baby  trials  (10 

extra-early  and 8 medium trials ) compos ed of improved  extra -early and intermediate  maturing 

open  pollinated  varieties  (OPVs ) and  hybrids  were evaluated  by CSIR-SARI, Wa s tation in 
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partners hips with MoFA and farmers in four dis tricts (Wa municipal, Sis s ala Eas t, Wa Eas t and 

Jirapa) in the Upper Wes t region us ing the mother and baby methodology.  The mother baby 

trials  is a new approach  cons is ting of a central res earch er-managed “mother’ trial compris ing 

all tes ted varieties  and s atellites  or “baby’ trials , which are farmers ’ managed and cons is t of 

varieties from the mother trial. 

 
The  intermediate  maturing  genotypes  cons is ted of 10 hybrids  and 2 checks . The extra -early 

genotypes  cons is ted  of  9  hybrids  and  a  local check.  In  addition  to  DT  varieties /hybrids 

developed  at IITA, two hybrids  from the CSIR-CRI in Ghana and three hybrids from Pioneer 

Seed Co Ltd  were included in the medium mother trials . Res ults of analys es o f thes e data s ets 

for each trial conducted in each dis trict are s ummarized  in this report. 

 
Mother Trials 

In  2014, nine  s ets maize mother trials  managed  by res earchers , compris ing extra -early (80-85 

days  to  maturity)  and  intermediate/medium  maturing  (110  days  to  maturity)  varieties  and 

hybrids  were  planted  in  farmers ’ fields  at  Jirapa -Da-Uri in  the  Jirapa  dis trict, Siriyiri in Wa 

Wes t  dis trict, Chinchang  in  the  Sis s ala Eas t dis trict as well as Kpongu and Wa in the Wa 

Municipal with funding from the DTMA  project.   There was no s ufficient  s eed for the early 

maturing  varieties  hence  no  trial was  conducted  involving  this  maturity  group. The mother 

trials   cons is ted  mos tly  of  elite  varieties   involving  yellow  and  white  s ource  populations 

obtained  from IITA  which  were  compared  with  a local check.  The  extra -early  mother trials 

were planted between 16th  and 27th  July, 2014 while the intermediate mother trials were planted 

between 3rd  July 2014 and 1st  Augus t 2014. The intermediate maturing mother trials cons is ting 

of 4 hybrids  from IITA, three  hybrids  from CSIR-CRI in Ghana, three hybrids  from Pioneer 

Seed Co Ltd and two local checks were planted in Wa. 

 
The local checks for all maturity groups were the bes t available varieties in the location, which 

differed among  locations . A randomized  complete block des ign (RBCD) with four replications 

per s ite was us ed for the mother trial of each maturity group. Each plot cons is ted of 6 rows , 

each   5.0  m  long,  s paced  0.75  m  apart.  Row  and  hill  s pacings   were  0.75  and  0.40  m, 

res pectively.  Three  maize  s eeds  were  planted  per  hole  in  each  trial. The  maize  crop  was 

thinned to two plants per hill about 2 wk after emergence to give a final population dens ity of 

66,600 plants /ha. Obs ervations recorded in the mother trials included days t o 50% s ilking and 

anthes is , plant  height,  ear number, percentage root and s talk lodging, grain yield and grain 

mois ture content (%), Grain yield was calculated  bas ed on 80% (800 g grain /kg ear weight) 

s helling percentage and adjus ted to 150 g/kg mois ture content. In addition, data were collected 

on hos t plant Striga damage s core and the number of emerged Striga plants were made at 8 and 

10 wk after planting  (WAP).  Striga-tolerant  plants  normally  retain  green  leaves  and exhibit 

res tricted  mild  purplis h  chlo ros is , with  little  effect  of Striga  on  ear and  s talk development. 

Highly s us ceptible plants , on the other hand, s how grayis h leaf colour and leaf s corching after 

initial leaf wilting. Thes e s ymptoms are us ually accompanied by poor development of s talk and 

ear, res ulting in lodging. About 64 kg N/ha was s plit applied at planting and at about 35 DAP. 

Recommended  cultural practices  were followed. The total fertilizer rate was 64-38-38 kg/ha as 

N, P2O5 and K2O, res pectively. 
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Field  days  were  organized  at  planting  and  when  the  maize  plants  reached  phys iological 

maturity  s o  farmers  could  view  the  experiments .  At  one  week  before  harves t,  interes ted 

farmers  were  invited  to  s ee  the varieties  and to ‘vote’ for the ones  they liked. The farmers 

walked through the trial and indicated the plots containing the varieties they liked. Res earchers 

viewed  the  participants ’ choices  as “votes ” and as s umed that the higher the percentage of 

farmers voting for a maize variety, the more potentially valuable it was to them. Then they met 

to  dis cus s  what  they  thought  were  the important  criteria for s electing  a given variety. The 

criteria were ranked and top ranking criteria were us ed. Each criterion was s cored on a s cale of 

1 to 5 (1 = very good, 2 = good, 3 = average, 4 = poor and 5 = v ery poor) for each variety. The 

res earch team als o independently  evaluated  both mother trials  for yield and other agronomic 

traits . Analys is of variance was done for each location. 

 
Satellite or baby trials 

Eighteen  baby  trials   compos ed  of  improved  extra -early  and  intermediate   maturing  open 

pollinated  varieties  (OPVs ) and hybrids were evaluated.  Ten (10) s ets of baby trials for extra - 

early  maturity  group  and  eight  (8) intermediate  s ets  of maize  hybrids  were  conducted  on 

farmers ' fields  at  Chinchang  n  the  Sis s ala  Eas t dis trict. Farmers ’ fields  near to mother s ites 

were s elected for each baby trial. Farmers evaluated a s ubs et of three varieties from the mother 

trials alongs ide their local varieties which were the bes t available variety at each evaluated s it e, 

which differed among locations  and farmers . Three drought tolerant hybrids from both extra - 

early  and  intermediate  s ets  were  res pectively,  evaluated  alongs ide  the farmers ’ varieties  as 

local  checks . Planting  was  done  between  13th   and  31st   July, 2014. The  data  pres ented  for 

farmers ’ variety are, not neces s arily from one variety but the mean of s everal farmer varieties . 

Farmers  managed  all plots  s imilarly.  Overall,  the  genotypes  tes ted  were  the s ame as thos e 

grown in the mother trial and each genotype was t es ted by four farmers . Each plot meas ured 20 

x 20 m. Farmers  evaluated the genotypes at phys iological maturity. 

 
Res ults /Major  Findings 

Planting  was s ignificantly  delayed until July due to prolonged pre -s eas on drought. However, 

after mid-July, we experienced wet conditions . Wet conditions reduced s eedling emergence of 

the  trials  and  this  neces s itated  refilling.  The  variable  weather  affected  plant  growth  and 

development  and  ultimate  grain  yield  at  mos t  s ites . In general, highly variable rainfall from 

year to year makes  it   difficult  for farmers  to plan, and the wrong decis ion on which crop to 

plant, and when to plant it,  may lead to dis as ter for a hous ehold 
 

Mother and baby trials for extra -early maturing genotypes 
 

Mother trials for extra-early maturing genotypes 

Nine hybrids  were tes ted alongs ide a check (Abontem) in a mother trial at Chinchang in the 

Sis s ala Eas t dis trict. In this extra-early mother trial, the genotypes flowered in 47-52 days after 

planting, producing  dry grains  in about 85 days (Table 88). Three hybrids (TZEEI 29 x TZEEI 

21,    TZEEI 29 x TZEEI 49 and TZEE W POP STR C5 x TZEEI 21) were the earlies t to flower 

while two other genotypes  including  TZEEI 7 x TZEEI 26 and TZEE Y POP STR C4 x TZEEI 

17  were  the  lates t  to  flower  (Table  88).   Differences  among  the  varieties  for plant  height, 
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TZEE1  29  x TZEEI  21 47  51  1.68  2887  5617 
TZEE1  29  x TZEEI  49 47  50  1.57  2553  4511 
TZEE W POP STR C5 x TZEEI  21 47  50  1.62  2300  4107 
TZEE Y POP STR C5 x TZEEI  82 50  52  1.68  2898  5084 
TZEE Y POP STR C5 x TZEEI  67 49  52  1.63  2791  3911 
TZEE1  6  x TZEEI  4 50  52  1.62  2119  4680 
TZEE1  8  x TZEEI  24 48  52  1.64  2279  2956 
TZEE Y POP STR C4 x TZEEI  17 51  53  1.57  2862  3978 
TZEEI  7 x TZEEI  26 52  54  1.70  2788  4302 

  Abontem                                                     49                  52                 1.61             2172               3711   
Ls d(0.05) 1.0  1.0  NS  NS  NS 
CV(%) 1.0  1.6  4.6  27.6  21.2 

 

aboveground  biomas s production  and grain yield were not s tatis tically s ignificant. However, 

grain yield ranged from 2119 to 2898 kg/ha. Grain yield tended to be highes t for TZEE Y POP 

STR  C5  x TZEEI  82, TZEE Y POP STR C4 x TZEEI  17 and  TZEE1 29 x TZEE1 21 which 

had grain yields above 2.8 t/ha. Grain yield was correlated with harves t index (r = 0.58) but had 

no  s ignificant  correlation  with  plant  height. Als o grain yield was more as s ociated with cob 

weight  (  r  =  0.99) than  number  of cobs  per hectare  (r = 0.46). In  addition,  no  s ignificant 

differences were detected among the genotypes for Striga counts at 10 weeks after planting (10 

WAP). The Striga emergence counts were generally very low, probably becaus e the fields were 

not Striga endemic plots . 
 

 
Table 96: Extra- early maturing varieties evaluated in a mother trial at Chinchang, Sissala West district, 

2014 

Genotype                                                 Days to 

mid 

Days to 

mid s ilk 

Plant 

height 

Grain 

yield 

Biomas s 

(kg/ha) 

                                                                    anthes is    emergence           (m)            (kg/ha)         
 

 
 
 
 
 
 
 
 
 
 
 
 
 

NS= not significant at t he 0.05 and 0.01% level of significant 

 
At  Dokpong  in  Wa, nine  hybrids  were  evaluated  alongs ide  a local check (Abontem)  in  a 

mother  trial (Table  89).   The  genotypes  flowered  in  48-56 days  after planting.   The hybrid 

(TZEE1 29 x TZEEI 49) was  the earlies t to flower while TZEEI 7 x TZEEI 26 was the lates t to 

flower  (Table  89).    Differences  among  the  varieties  for plant  height  were  not  s tatis tically 

s ignificant. However, genotypic differences for grain yield were s ignificant. Grain yield ranged 

from 2276 to 4658 kg/ha. Grain yield was s ignificantly  highes t for TZEE1 29 x TZEEI 49 and 

leas t  for TZEE1 8 x TZEEI  24. All genotypes , except     TZEE1 8 x TZEEI 24 and TZEEI 7 x 

TZEEI 26 had yields above 3 t/ha.  Grain yield was mo re as s ociated with cob weight (r = 0.99) 

than number of cobs per hectare (r = 0.83). In addition, Striga emergence counts were generally 

very low. 
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Days to Days to mid Plant Grain 
mid s ilk height (m) yield 

 
TZEE1  29  x TZEEI  21 50  54  1.91  3556 
TZEE1  29  x TZEEI  49 48  52  1.87  4658 
TZEE W POP STR C5 x TZEEI  21 50  55  1.92  3769 
TZEE Y POP STR C5 x TZEEI  82 52  55  1.80  4160 
TZEE Y POP STR C5 x TZEEI  67 50  55  1.83  3876 
TZEE1  6  x TZEEI  4 50  54  1.77  3236 
TZEE1  8  x TZEEI  24 53  57  1.86  2276 
TZEE Y POP STR C4 x TZEEI  17 51  55  1.66  4160 
TZEEI  7 x TZEEI  26 56  60  1.91  2844 

  Abontem                                                        51                     55                     2.63                3164   
Ls d(0.05) 3  3  NS  1590 
CV(%) 3.2  3.6  6.8  25.9 

 

Table 97: Extra- early maturing varieties evaluated in a mother trial at Dokpong, Wa municipal, 2014 

Genotype 

 

                                                                      anthes is         emergence                                  (kg/ha)   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

NS= not significant at t he 0.05 and 0.01% level of significant 

 
At Jirapa, s ix hybrids were evaluated alongs ide a local check (Abontem) in a mother trial. The 

genotypes  flowered  in 48-50 days  after planting  (Table 90). The earlies t hybrid to flower was 

TZEE W POP STR C5 x TZEEI 21 while the lates t two hybrids  to flower were TZEE Y POP 

STR C5 x TZEEI  82 and  TZEE Y POP STR C4 x TZEEI 17. Differences  among the varieties 

for plant height and grain yield were not s tatis tically s ignificant. However, grain yield ranged 

from 2347 to 3911 kg/ha. Grain yield tended to be highes t for TZEE Y POP STR C4 x TZEEI 

17. Grain yield was correlated  with harves t index (r = 0.44) but had no s ignificant correlation 

with plant height. Als o grain yield was more as s ociated with cob weight (r = 0.99) than number 

of cobs per hectare (r = 0.71). The Striga emergence counts were generally very low, probably 

becaus e the fields were not Striga endemic plots . 
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Genotype                                     Days to 

mid 
Days to mid 

s ilk 
Plant 

height 
Grain 

yield 
 Biomas s 

(kg/ha) 
                                                        anthes is         emergence             (m)           (kg/ha)       

TZEE1  29  x TZEEI  21 48  52  1.29  2939  2681 
TZEE1  29  x TZEEI  49 49  52  1.10  2347  2193 
TZEE W POP STR C5 x 

TZEEI  21 

TZEE Y POP STR C5 x 

47 

 
50 

 50 

 
53 

 1.06 

 
1.20 

 2999 

 
3129 

 3007 

 
2430 

TZEEI  82 

TZEE Y POP STR C5 x 
 

49 
  

52 
  

1.20 
  

2529 
  

2148 
TZEEI  67          
TZEE Y POP STR C4 x 

TZEEI  17 

Abontem 

50 

 
49 

 52 

 
53 

 1.19 

 
1.50 

 3911 

 
3307 

 3881 

 
2978 

Ls d(0.05) NS  NS  NS  NS  1086 
CV(%) 3.2  2.6  1.0  27.6  22.1 

 

TZEE1  29  x TZEEI  21 50  54  1.90  2406 

TZEE1  29  x TZEEI  49 48  52  1.87  2027 

TZEE W POP STR C5 x TZEEI  21 50  55  1.91  1920 
TZEE Y POP STR C5 x TZEEI  82 52  55  1.80  1470 

TZEE Y POP STR C5 x TZEEI  67 50  55  1.83  1446 
TZEE1  6  x TZEEI  4 50  54  1.77  1671 

TZEE1  8  x TZEEI  24 53  57  1.92  2074 
TZEE Y POP STR C4 x TZEEI  17 51  55  1.68  1695 

Farmer  variety 56  58  1.89  901 
  Abontem                                                            51                        55                     2.15                1564   

Ls d(0.05) 3  3  NS  NS 
CV(%) 3.2  3.6  6.8  38.3 

 

Table 98: Extra- early maturing varieties evaluated in a mother trial at Jirapa, Jirapa District, 

2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NS= not significant at t he 0.05 and 0.01% level of significant 

 
At Siriyiri in the Wa Wes t dis trict, eight hybrids  were evaluated  alongs ide two local checks 

(Abontem and farmer  variety) in a mother trial (Table 91). 
 

 
Tabl e 99: Extra- early maturing v arieties ev aluated in a mother trial at Siriyiri, Wa West District, 2014 

Genotype                                                       Days to 

mid 

Days to mid 

s ilk 

Plant 

height 

Grain 

yield 

                                                                          anthes is           emergence               (m)              (kg/ha)   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NS= not significant at t he 0.05 and 0.01% level of significant 



261
261  

Days to Days to mid Plant Grain Biomas 
mid s ilk height (m) yield s yield 

 

The genotypes  flowered  in 48-56 days after planting.  The hybrid (TZEE1 29 x TZEEI 49) was 

the earlies t to flower while the farmer variety was the lates t to flower (Table 91).  Differences 

among the varieties for plant height and grain yield were not s tatis tically s ignificant. However, 

grain  yield  ranged from 902 to 2406 kg/ha. Grain yield tended to be highes t for TZEE1 29 x 

TZEEI 21 and leas t for farmer variety. It is worthy of note that this  experiment was planted on 

27th July 2014, which is cons idered quite late for planting maize  in at location. 

 
Baby trials for extra -early maturing genotypes 

Five  varieties  were  evaluated  in  ten  baby  trials  in  Sis s ala  Eas t dis trict. The genotypes , on 

average flowered  in 47- 52 days  after planting (Table 92). Differences among the varieties for 

plant  height,  grain  yield  and  biomas s  production  were  s tatis tically  s ignificant.  The  farmer 

varieties were the lates t to flower and were als o the talles t as s uch were more prone to lodging. 

Mean grain yield ranged from 2357 to 3058 kg/ha. Th e highes t yielding hybrid was TZEE W 

POP  STR  C5  x TZEEI  21while  the  farmers ’ varieties  on  average,  produced  the  leas t  grain 

yields . Some of the   improved  varieties  and the farmers ’ variety had s imilar yields . This was 

not  s urpris ing  becaus e the  farmers ’ va rieties  that  were  included  in  thes e experiments  were 

mos tly   not   extra-early   maturing   varieties .  Moreover  the  farmer  varieties   were  probably 

improved  varieties  previous ly  bought  from s eed  dealers  or s upplied  by other development 

organizations  over  the  pas t  years . Hence,  the  word  “farmer  variety”  s hould  be  us ed  with 

caution  as  the  us e  and/or  recycling  of  improved  s eed  is  a  common  practice  in  Ghana. 

Furthermore, the variable weather conditions in 2014 affected s eedling es tablis hment hence the 

optimum plant s tand was not achieved for mos t varieties . 

 

 
Table 100: Extra- early maturing varieties evaluated in Baby trials in Sissala East District, 2014 

Genotype 
 

                                                         anthes is          emergence                                   (kg/ha)        (kg/ha)   
 

TZEE1  29  x TZEEI  49 47  51  1.59  2919  3676 
TZEE Y POP STR C5 x 49  52  1.74  2800  3678 
TZEEI  67 

TZEE Y POP STR C5 x 
 

47 
  

49 
  

1.66 
  

2525 
  

3371 
TZEEI  82          
TZEE1  29  x TZEEI  21 47  50  1.70  2649  3041 
TZEE W POP STR C5 x 

TZEEI  21 
46  51  1.67  3058  3661 

  Farmer  variety                                   52                      55                     1.96                2357             4425   
Ls d(0.05) 6  6  0.10  645  660 
CV(%) 3.3  2.0  4.9  19.8  14.6 
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Genotype Days to mid 

anthes is 
Days to mid 

s ilk 
Plant 

height (m) 
Grain  yield 

(kg/ha) 
Biomas s 

(kg/ha) 
  emergence    

P 4063 W 50 53 1.78 3118 4091 
P 4082 W 50 53 1.78 3093 4302 
P 3966 W 50 53 1.91 2812 3667 
M1216-3 51 54 1.87 3733 4920 
M1227-12 52 55 1.79 2667 4489 
M1026-10 53 56 1.75 2649 4400 
M1026-3 52 56 1.82 2969 4542 
M0926-8 53 56 1.75 3378 4800 
Etubi 50 53 1.65 2165 4031 
Obatanpa 53 56 1.79 1913 2449 
M1124-10 51 54 1.73 2908 3529 

Farmer  variety 53 55 2.16 2080 7153 
Ls d(0.05) 1 1 0.17 NS NS 
CV(%) 1.6 1.4 5.7 43.9 31.1 

 

Mother  and baby  trials for intermediate  maturing  varieties 

 
Mother trials for intermediate maturing genotypes 

Intermediate  maturing  mother  trial was  p lanted  at  Chinchang  in  the  Sis s ala  Eas t  dis trict in 

2014. The  varieties  flowered  in 50-53 days  after planting  and producing  dry grains  in about 

110  days  (Table  93). The  farmer  variety  was  the  lates t  to  flower  and  als o  was  the  talles t 

genotype.  No  Significant  differences  were detected  among the genotypes  for grain and dry 

matter production. However, grain yield ranged from 1913 kg/ha for Obatanpa to 3733 kg/ha 

for  M1216-3.  Obatanpa  tended  to  produce  the  leas t  grain  yield.  Aboveground  dry  matter 

production  followed  a s imilar trend. Grain yield was correlated  with biomas s yield (r = 0.32) 

and harves t index (r=0.67). In addition, grain yield was more as s ociated with cob weight (r = 

0.99) than number of cobs  per hectare (r = 0.51).  The hybrid M0926-8 was releas ed as Kpari- 

faako in April 2015. 

 
 
 

Table 101: Intermediate maturing varieties evaluated in a mother trial at Chinchang, Sissala East 
district, 2014 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NS= not significant at t he 0.05 and 0.01% level of signif icant 

 
At  Dokpong  in  Wa  Municipal,  the  genotypes  in  the  intermediate  maturing  mother  trial 

flowered  in  48-56  days  after  planting  (Table  94).  The  drought  tolerant  OPV,  Ewul-boyu 

flowered  lates t. Plant height ranged from 1.79 m for Etubi to 2.4 m for P 3966 W. Significant 

differences  were  detected  among  the genotypes  for grain and dry matter production. Mean 

grain  yield  ranged  from 3867 kg/ha  for Etubi to  6800 kg/ha for P 4063 W. Four hybrids  (P 

4063  W,  P  3966  W,  M1227-12   and   M1026-3)   which   had  grain  yields   above  6.0  t/ha 
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s ignificantly outyielded Etubi, a releas ed hybrid in Ghana. Aboveground dry matter production 

followed  a s imilar  trend.  Grain  yield  was  correlated  with harves t index (r=0.81). In addition, 

grain yield was more as s ociated with cob weight (r = 0.99) than number of cobs per hectare (r 

= 0.62). 

 
Table 102: Intermediate maturing varieties evaluated in a mother trial at Dok pong, Wa, 2014 

 

Genotype Days to mid 

anthes is 
Days to mid 

s ilk emergence 
Plant height 

(m) 
Grain 

yield 
 Biomas s 

(kg/ha) 
                              (kg/ha)        

P 4063 W 52 62 2.24 6800  4013 
P 4082 W 54 64 2.01 4987  3913 
P 3966 W 54 64 2.40 6480  3980 
Ewul-boyu 56 67 2.08 4293  4657 
M1227-12 47 62 2.37 6106  4117 
M1026-10 48 62 2.08 5760  4287 
M1026-3 49 62 2.15 6320  4478 
M0926-8 49 63 2.04 4266  5247 
Etubi 50 62 1.79 3867  4120 
Obatanpa 48 63 2.10 5013  3237 
As eda 53 64 1.95 4560  3883 
Tintim 51 61 2.00 4960  6250 
Ls d(0.05) 3 2 0.29 2214  2051 
CV(%) 3.6 2.6 9.6 29.1  32.8 

 

At  Kpongu  in  the  Wa  Municipal,  the  genotypes  in  the  intermediate  maturing  mother  trial 

flowered  in 54-57 days  after planting  (Table 95). There were no s ignificant differences among 

the genotypes for days to mid -anthes is . Plant height ranged from 2.15 m for Etubi to 2.8 m for 

P 4063 W. Significant  differences  were detect ed among the genotypes  for grain yield. Mean 

grain  yield  ranged  from 2702 kg/ha  for farmer  variety  to  5227 kg/ha  for P 4063 W.   Three 

hybrids (P 4063 W, P 3966 W and M1227-12) which had grain yields above 4.0 t/ha outyielded 

the farmer variety s ignificantly. Data were not recorded aboveground dry matter production at 

this  s ite. Grain yield was more as s ociated with cob weight (r = 0.99) than number of cobs per 

hectare (r = 0.80). 
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P 4063 W 57  60  2.82  5227 
P 4082 W 57  59  2.46  4551 
P 3966 W 55  57  2.39  4764 
M1227-12 55  58  2.33  4836 
M0926-8 55  58  3.53  3947 
Obatanpa 54  57  2.62  4373 
Etubi 56  60  2.15  3769 

  Farmer  variety                        57                          60                         2.47                           2702   
Ls d(0.05) NS  NS  0.35  2052 
CV(%) 3.2  4.5  8.0  27.4 

 

Genotype Days to mid 

anthes is 
 Days to mid 

s ilk 
 Plant 

height (m) 
 Grain 

yield 
 Biomas s 

(kg/ha) 

   emergence    (kg/ha)   

P 4063 W 58  60  1.52  1908  1985 
P 4082 W 58  61  1.72  2097  2325 
P 3966 W 58  61  1.52  1564  1644 
M1227-12 61  62  1.42  1578  1704 

M1026-10 58  60  1.45  1268  1555 
M0926-8 59  61  1.68  1564  1733 
M1026-3 59  63  1.55  2109  2237 
Obatanpa 58  61  1.65  1541  1571 
Etubi 60  63  1.37  1505  1911 
Farmer  variety 62  64  1.53  1647  1718 

Ls d(0.05) NS  NS  NS  700  NS 
CV(%) 2.8  2.8  10.2  24.3  22.8 

 

Table 103: Intermediate maturing varieties evaluated in a mother trial at Kpongu, Wa Municipal, 2014 

Genotype                       Days to mid Days to mid Plant height Grain  yield 

                                              anthes is           s ilk  emergence                (m)                          (kg/ha)   
 
 
 
 
 
 
 
 
 
 

 
NS= not significant at t he 0.05 and 0.01% level of significant 

 
At Siriyiri in the Wa Wes t dis trict, there were no s ignificant differences among the genotypes 

for plant  height  and  days  to  mid -anthes is  (Table  96). Significant  differences  were detected 

among the genotypes  for grain yield. Mean grain yield ranged from 1268 kg/ha for M1026 -10 

to  2109 kg/ha  for M1026-3.    Two  hybrids  (M1026-3 and P 4082 W) which had grain yields 

above 2.0 t/ha at the Siriyiri s ite outyielded  the leas t yielding hybrid, M1026-10 s ignificantly. 

Data were not recorded  aboveground dry matter production at this s ite. Grain yield was more 

as s ociated with cob weight (r = 0.98) and biomas s yield (r = 0.75). 

 
Tabl e 104: Intermediate maturing v arieties  ev aluated in  a mother trial at Siriyiri,  Wa West district,  2014   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NS= not significant at t he 0.05 and 0.01% level of significant 
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Genotype Days to mid 

anthes is 
Days to mid 

s ilk 

emergence 

Plant 

height (m) 
Grain 

yield 

(kg/ha) 

Biomas s 

(kg/ha) 

P 4063 W 60 62 2.13 5452 6111 

P 4082 W 61 63 1.92 4279 5852 

P 3966 W 62 65 1.80 5369 6356 

M1227-12 59 61 1.80 4492 5496 
Obatanpa 60 63 1.99 4030 5548 

Etubi 58 63 1.40 2963 3541 

Farmer  variety 62 65 1.80 4113 5156 

Ls d(0.05) NS NS 0.19 2118 NS 
CV(%) 2.6 2.5 6.0 27.2 36.5 

 

At Jirapa in the Jirapa dis trict, there were no s ignificant differences among the genotypes for 

days  to mid-anthes is (Table 97). Plant height ranged from 1.4 m for Etubi to 2.1 m for P 4063 

W. Significant  differences  were  detected  among  the  genotypes  for grain yield. Mean grain 

yield ranged from 2963 kg/ha for Etubi to 5452 kg/ha for P 4063 W.  Two hybrids (P 4063 W 

and P 3966 W) which had grain yields above 5 t/ha at the Jirapa s ite s ignificantly outyielded 

Etubi,  a  hybrid   releas ed  for  commercial  production   in  Ghana.  Data  were  n ot  recorded 

aboveground  dry  matter  production  at  this  s ite.  Grain  yield  was  correlated  with  biomas s 

(r=0.86). Als o, grain yield was more as s ociated with cob weight (r = 0.99) than number of cobs 

per hectare (r = 0.54). 

 
Table 105: Intermediate maturing varieties evaluated in a mother trial at Jirapa, Jirapa district, 2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NS= not significant at t he 0.05 and 0.01% level of significant 

 
Baby trials for intermediate maturing genotypes 

Four intermediate  maturing  hybrids  were evaluated  in eight baby trials in Sis s ala Eas t dis trict 

only. The  hybrids , on  average  flowered  in 50-52 days  after planting  (Table  98). Differences 

among  the  varieties  for plant  height,  grain  yield  and  biomas s  production  were s tatis tically 

s ignificant. On average, the farmer varieties  (local checks ) were the lates t to flower and were 

als o the talles t as s uch were more prone to lodging .  The local checks were the bes t available 

intermediate   maturing   varieties   at  each  s ite,  which  differed  among  locations .  The  data 

pres ented for farmers ’ variety are, therefore, not neces s arily from one variety but the mean of 

s everal varieties .   Mean  grain  yield  ranged  from 2685 to  4747 kg/ha.  The  highes t yielding 

hybrid  was  M1026-3 while the farmers ’ varieties  on average, produced  the leas t grain yield. 

Grain yield was correlated with biomas s yield (r = 0.81). Als o grain yield was more as s ociated 

with cob weight (r = 0.93) than number of cobs per hectare (r = 0.35). 
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Table 106: Intermediate maturing maize genotypes evaluated in Baby trials in Sissala East District, 2014 
 

Genotype Days to mid 

anthes is 
Days to mid s ilk 

emergence 
Plant 

height (m) 
Grain 

yield 
 Biomas s 

yield (kg/ha) 
                           (kg/ha)        

M0926-8 50 53 1.68 3805  4565 
M0926-10 50 54 1.86 4031  5359 
M1026-3 51 54 1.86 4747  6433 
M1227-12 50 54 1.92 4093  5295 
Farmer  variety 52 56 2.07 2685  5110 
Ls d(0.05) 1 2 0.36 1699  2073 
CV(%) 1.5 1.8 10.3 24.4  21.2 

NS= not s ignificant at the 0.05 and 0.01%  level of s ignificant 

 
Farmer  as s es s ment of the varieties 

In 2014, three field days were held in 3 communities  (Chinchang in Sis s ala Eas t dis trict, Jirapa 

in Jirapa dis trict and Dokpong  in Wa mu nicipality. In all, 283 participants  (126 males  and 57 

females ) attended  the field days . Through the field days , good agricultural practices for maize 

production  are als o reaching  other farmers  not directly  involved  in the project in the region. 

Maize farmers  evaluated  the varieties and hybrids and regarded them very pos itively. Several 

of  the  farmers  have  a long  tradition  of cultivating  maize.  Farmers ’ preference  criteria  were 

bas ed on earlines s , cob s ize, grain colour, dis eas e and drought tolerance and p roductivity of the 

variety.  The  s tudy  s howed  that  farmers   valued  many  characteris tics  in  maize  varieties , 

es pecially  traits  related to cons umption.  Among women, yellow maize is in particular demand 

and this has a higher price than white maize  in the region . 

 
In  Sis s ala Eas t a farmer, Yakubu Adama who has participating  in DTMA  On -farm trials  and 

community   s eed  production   in  previous   years  was  given  the  opportunity  to  s hare  his 

experience  on  the  demons tration  with  his  colleague  farmers . On  his  part, he  s aid  he  has 

benefited a lot form DTMA interventions  in his community. He added that through the DTMA 

Project activities , he now cultivates Abontem and Aburohemaa on about 4 ha each due to their 

ability to tolerant drought s pells  as well as its yield potential. Yakubu told his fellow farmers 

that  becaus e he  gets  good  grain  yield  from thes e varieties  he  has  been  able  to acquire a 

motorbike and s ome roofing materials  to complete his hous e.  In addition, he s aid in 2014 he 

gave out about 240 kg of s eed of each varie ty to other farmers who expres s interes t to grow 

them. He advis ed other farmers to adopt the drought tolerant maize varieties being promoted in 

the face of climate change. 

 
In   varietal   s election,   42   participants    s elected   variety   M0926-8   as   the   firs t   choice, 

TEE129XTZEE149  as their s econd choice, and 26 of them als o s elected TZEEY POP STR C5 

X TZEE182 as their firs t choice, 24 s elected TZEI 7 X   TZEI 26 als o as their s econd choice; 

backed by reas ons s uch as high yield potential, drought tolerant, no lodging . They expres s 

interes t to grow thes e varieties , and appeal to SARI to make available thes e varieties , they als o 

reques t for more on -farm trials  to be conducted  in the community in order to have acces s to 

this improved technologies . 
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The field days  organized  at all the s ites  drew much attention  and participation from farmers . 

The as s es s ment exercis e s ugges ted that the TZEE Y POP STR C5 x TZEEI 82 and TZEEI 29 x 

TZEE1 49 were the mos t preferred  extra-early  maturing  hybrids . Farmers  als o preferred extra - 

early yellow maize variety, becaus e it could be planted with the early rains and s old or eaten 

fres h.   Among  the  intermediate  varieties , M0926-8,  M1227-12,  P 3966 W and P4063W  were 

the mos t preferred varieties . It s eems farmers like a range of varieties (i.e., a range of divers ity). 

All the IITA varieties  were cons idered to be better than the local checks (farmers ’ varieties ) 

and the locally releas ed hybrid, Etubi. 

 
In decreas ing order of importance, the criteria that were mos t frequently cited by farmers for 

preference  of a variety  at  all locations  were  heavier  ears  (bigger  cobs ), earlines s , drought 

tolerance  and  endos perm colour.  In  general,  farmers  have expres s ed interes t to grow thes e 

varieties , and have appealed to SARI to make available thes e varieties , the y als o reques ted for 

more  on-farm trials  to be conducted  in the community  in order to improve farmer acces s to 

thes e genotypes .  It is obvious , poor acces s to hybrid s eed and a lack of s pecialized knowledge 

coupled with the neces s ity to purchas e hybrid s ee ds every year are the mos t binding cons traints 

to adopting hybrid maize. Farmers who participated in the baby trials tes tified that the varieties 

appeared   to   performed   s imilarly   or  better  than   their  local  varieties   even   under  their 

circums tances in the bab y trials . 

 
Conclus ions /Recommendations 

In this  s tudy, mean yields from res earcher-managed trials as well as s ome of the varieties and 

hybrids  were  higher  than  the  national average  yield  of 1.7 t/ha  as  a res ult  of the  us e of 

improved  s eed  and  good  agricu ltural    practices  for  maize  production.  Moreover,  farmers 

recognized  that  improved  varieties  and/or  hybrids  often  perform better if accompanied  by 

recommended  cultural practices . The res ults  of both the mother and baby trials for the extra - 

early and intermediate  maturing  genotypes  s ugges ted that s ome IITA hybrids were relatively 

s table  in  grain  yield  performance.  In  general,  extra -early and early maturing  yellow maize is 

preferred  for its earlines s and yellow endos perm. Additionally, many of the improved dr ought 

tolerant varieties  and/or hybrids  from IITA evaluated  in this  s tudy performed  s imilarly  as or 

better than the bes t available local varieties in the various locations under rainfed conditions . 

Moreover, mos t of the IITA elite genotypes are als o known to s how good performance when 

Striga infes tation and drought conditions  occur s imultaneous ly. Thus , the DT maize hybrids 

s hould be vigorous ly promoted  for adoption by farmers in drought prone and Striga endemic 

areas in the Savanna zone of Ghana. Through t he project, farmers gained acces s to the divers ity 

of drought tolerant maize  genotypes . 
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Developing Community -Based Climate Smart Agriculture  through 
Participatory  Action Research in the Jirapa-Lawra  Districts of Ghana. 

 
Principal  Inves tigator:  S.S.J. Buah 

Collaborating   Partners : Linus Kabo-bah, Director of LACERD,  Nandom;  Martin Kuzie, 

MoFA, Jirapa Dis trict, Jirapa; Salifu Dy -Yakah,  MoFA, Lawra Dis trict, Lawra; John Zolko - 

Ere. Mis s ion of Hope International, Jirapa; Bas ilide Babas igna, Fores try Servic es Department, 

Lawra,  Mavis Deriguba, MoFA, Jirapa, Has him Ibrahim (CSIR-SARI,  Wa Station) 

Es timated  Duration:  2011-2015 

Spons ors : CCAFS/ICRAF 

Location:  Jirapa and Lawra dis tricts . 

 
Background Information   and Jus tification 

Climatic extreme events  s uch as d roughts  with varying magnitude, complexity, and economic 

impacts  have become a common feature in Ghana. The vulnerability of Ghana’s agriculture to 

climate  change  is  largely  due  to  its  dependence  on  rainfall,  particularly  in  the  s emi -arid 

northern  Ghana  wh ich  is  the  hardes t  hit  by  increas ing  frequency  of drought.  In  general, 

increas ing frequency of drought has depleted the as s et bas e of s mallholder farmers . They and 

their families  commonly  go  hungry  for s everal months  even in ‘normal’ years . Feeding the 

growing  population   over  the  next  decades  requires  radical  agricultural  trans formation  to 

res pond to climate change and s us tainably increas e productivity and income while cons erving 

and  managing  ecos ys tem s ervices .   Climate-s mart agriculture  (CSA) which is emerging  as a 

new paradigm in agricultural development is defined as “agriculture that s us tainably increas es 

productivity,  res ilience  (adaptation),  reduces /removes  greenhous e  gas es  (mitigation)  while 

enhancing  the  achievement  of  national  food  s ecurity  and  dev elopment  goals  has  gained 

increas ing  attention  as  a  pathway  to  this  trans formation.  It  s eeks  s olutions  that  improve 

agricultural  productivity,  reduce  farm  level  vulnerability  to  climate  change,  and  s eques ter 

carbon. To cope with the challenges of climate c hange, agricultural production mus t adapt and 

become res ilient to changes . In general, s us tainable crop production initiative can be achieved 

through  good  farming  practices   that  are  bas ed  on  improving  efficiencies  and  managing 

biological proces s es . The s us tainability of crop production s ys tems pres uppos es that the ris ks 

and   vulnerabilities   aris ing   from  climate   change   are   als o  addres s ed.  Climate -s mart  crop 

production  provides  management  options  to  farmers  to  both adapt to, and mitigate climate 

change. 

 
In order to addres s the negative effects  of climate change, the CGIAR Res earch Program on 

Climate Change, Agriculture and Food Security (CCAFS) s eeks to develop up -s calable options 

of  climate  s mart  agriculture  through  improved  unders tanding  of mitigation  and  ad aptation 

opportunities  in agriculture  among s mallholders  in Wes t Africa. In December 2011, ICRISAT 

and ICRAF s igned a partners hip agreement to implement the project “Developing community- 

based  climate-smart  agriculture  through participatory  action research  in five benchmark 

sites in West Africa”. Work plans were developed in 2012 for participatory action res earch at 

the  CCAFS  benchmark s ites . Some activities  were planned and implemented  during the firs t 

year and s ome activities are s till on -going. The activities planned and implemented during the 
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2014 cropping  s eas on  included:   land rehabilitation  trials , natural as s is ted regeneration, tree 

planting, and crop varieties tes ting. Capacity building activities involving long term training of 

graduate s tudents an d farmers ’ exchange vis its . 

 
Objectives 

The  general  objective  of  the  project  is  “t o  tes t  and  validate,  in  partners hip  with  rural 

communities    and   other   s takeholders ,   a   s calable   climate -s mart   model   for   agricultural 

development that integrates a range of inn ovative agricultural ris k management  s trategies ”. 

 
The  project  als o  aims  to  improve  the  ability  of land  managers  and  farmers  to  adapt,  and 

contribute to the mitigation of climate  change. It focus es on two main components : 

(i)   Up s caling of proven bes t -bet and s ite s pecific climate-res ilient s oil, land, water and 

nutrient management practices and technologies and 

(ii)  Targeted capacity s trengthening of farmers , community -bas ed organizations and other 

relevant s takeholders to better unders tand and integrate climate change and variability 

into agricultural management decis ions . 

 
Expecte d  Beneficiaries 

Direct beneficiaries: res earchers , agricultural extens ion agents and farmers . 

Secondary beneficiaries: dependents of the farmers  and res earchers , Ghana Meteorological 

Agency and NGOs . 

 
Materials  and Methods 

During the regional planning  and review works hop that was jointly organized by ICRAF and 

CCAFS in March 2013 in Ouagadougou, Burkina Fas o, participants developed country s pecific 

workplans  for participatory  action  res earch  at the CCAFS benchmark s ites . The s e activities 

were  continued  in  the  2014   Work Plan of SARI as agreed with ICRAF during the regional 

planning and review works hop in Tamale in 2014. The activities included the following: 

(i)     Carry out community  participatory technology development (PTD) works hops to 

identify and prioritize  climate change adaptation and mitigation  technologies . 

(ii)    Follow-up  to plan and des ign adaptation and mitigation  options according to farming 

s ys tems and land us e for implementation. 

(iii)   Tes t bas ket of technologies s elected by communities  for implementation  at field s cale 

with hous eholds 

(iv)   Organize farmers ’ field day to vis it trials and s hare their perceptions with res earchers . 

(v)    Identify adapted tree s pecies for wood production and fruit tree o f choice and as s is t 

the communities  in es tablis hing and evaluating them 

(vi)   Organize works hops to empower local level ins titutions with information,  knowledge 

and capability to addres s longer term is s ues s uch as climate change 

(vii)  Organize training s es s ions for co mmunity  leaders on participatory development 

planning. 

(viii) Organize farmers ’ field days and evaluation of technologies 
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This  report  covers  the  activities  that  were  implemented  by  objectives , the  achievements , 

challenges encountered and s ome s ugges tions on the way forward. 

 
Res ults /Major  Findings 

Carry out community participatory technology development (PTD) work shops to identify and 

prioritize climate change adaptation and mitigation technologies 

 
One-day  community  participatory  technology development (PTD) works hop was held in each 

of Doggoh  and  Bompari communities . CCAFS activities  s tarted in the village of Doggoh in 

2012 while  Bompari was  only  included  in  2013. The objective was to identify  and prioritize 

key climate change related is s ues to be addres s ed. Pre s ent were res earch s taff, extens ion, local 

NGOs , repres entative  of the  Fores try  Services  Department  for Lawra, the local government 

repres entative,  Chief,  elders  and  people  of Doggoh  and Bompari. Bas ed on the community 

validation works hop, the community ag reed to carry out a number of On -farm trials to evaluate 

adaptation and mitigation options as propos ed in objective 2 of the Workplan. The community 

agreed to tes t combinations  of minimum tillage, crop rotations and application of organic and 

inorganic fertilizers  i.e. integrated s oil fertility  management. 

 
On-farm  trials 

A total of 63 on-farm trials (27 at Doggoh and 36 at Bompari) compris ing no -tillage practices ; 

crop   divers ification;   maize-cowpea   rotations ;   s oil   and   water   management/cons ervation 

practices ; integrated nutrient management; growing drought and Striga tolerant crop varieties ; 

intercropping  cowpea  with Jatropha (energy crop), improved  crop cultivation  technique and 

agrofores try were planted in 2014. In res pons e to the prevalence of drought an d the projected 

increas e  in  their  frequency,  drought  tolerant  maize  varieties  (Omankwa  and  Aburohemma) 

were  introduced  to  farmers  in  the  project  s ites . In  addition,  we  introduced  early  maturing 

cowpea varieties (Apagbaala and Sogotra) as well as low s hatte ring and promis cuous s oybean 

variety  (Jenguma)  which  requires  no  inoculation  or little  mineral fertilizers  to produce high 

grain yields , an emphas is on s us tainable agricultural practices . 

 
Field  s election  for on -farm trials  s tarted  in  May  and  planting  wa s mos tly done in July. At 

Doggoh  21  males   and  6  females   implemented   the  trials   while  30  males   and  6  females 

implemented the trials at Bompari. Pres eas on drought delayed mos t planting until s econd week 

of July which is cons idered very late for planting  of c rops  in both communities . In addition, 

there  was  drought  immediately  after  planting  which  las ted  for over three  weeks  and  that 

delayed refilling  and fertilizer  application. 

 
Farmer  field days  were organized  in October at Doggoh and Bompari to s howcas e the  CSA 

technologies  being  implemented  by  farmers  in  the  two  communities . A  total of 109 famers 

attended  the field days . This  als o s erved to  increas e the vis ibility of the CCAFS project and 

als o to give non -participating  farmers  the opportunity to learn more a bout the CSA practices 

and technologies . 



271
271  

Generally,  integrated  us e of s mall amounts  of organic (1.5t/ha manure) and mineral fertilizer 

gave  the  highes t  maize  yields  although  this  treatment  had  s imilar  yields  as the full rate of 

mineral  fertilizer.  Overall,  a  combination  of  1.5  t/ha  of  manure    and  half  rate  of  mineral 

fertilizers  res ulted  in  191-911%  and  142-204%  increas e in  grain  yield  when  compared  with 

manure  at  3 t/ha and no fertilizer treatment, res pectively. Als o, continuous  manure fertilized 

maize  gave  lower maize yields  than maize following  cowpea with mineral fertilizer applied to 

the maize  only, indicating a lower res ource us e efficiency under the continuous maize. 

 
Averaging  over fertilizer treatment  at Doggoh, grain yield of no -till s oybean was 15 and 51% 

higher than that of tilled s oybean in 2013 and 2014, res pectively. At Bompari, mean grain yield 

of  no-till  maize   was   48  and   68%   higher  than   that  of  tilled  maize  in  2014  and  2013, 

res pectively.  Regardles s  of tillage  method,  fertilizer application  s ignificantly  increas ed maize 

and   s oybean   yields .  Averaging   over  tillage   s ys tems ,  the  application   of  275  kg/ha  of 

Yaralegume  fertilizer res ulted in s oybean yield increas es of 60% (194 kg/ha more) in 2013 and 

66%  (474  kg/ha)  in  2014  when  compared  with  no  fertilizer  treatment.  Mean  grain  yield  of 

maize  was  140%  and  252%  higher  with  NPK fertilizer  (64-38-38  kg/ha  as  N, P2O5  and K2O 

res pectively)   treatment   in   2013and  2014,  res pectively.     In  addition,  fertilizer  application 

res ulted  in  353%  (1226 kg/ha  more) an d  620%  (3173 kg  increas e in  grain  yield  of drought 

tolerant maize varieties in 2013 and 2014, res pectively with Omankwa having the highes t yield 

of 2256 kg/ha.  No-till s ys tem s howed  cos t  s avings  due to reduced labour mainly for weed 

control.  We  conclude  from thes e s tudies  that  no -tillage with fertilizer, whether for maize or 

s oybean, generally has s hown advantage in yield and economic returns and that farmers can get 

better  returns  to  the  money  inves ted  in  herbicide  and  fertilizer  for  producing  maize  and 

soybean under no -till than with their traditional practice even on s avanna s oils tes ting low in 

plant available nutrients .. 

 
Soil and water cons ervation practices (zai, tied ridges and earth bunds ) were tes ted agains t the 

local  practice  of  flat  planting  as  control.  All  were  managed  according  to  local extens ion 

recommendations , and the benefits were meas ured in terms of grain yield. The s tudy revealed 

that  on  thes e s hallow  and  coars e textured  s oils , maize yield res pons es were higher in 2014 

cropping s eas on with better rains than in 2013 cropping s eas on with low and poorly dis tributed 

rains .  However,  Zai  and  tied  ridges  provided  no  benefit  at  Doggoh  in  both  years . When 

compared  with flat planting, zai and earth bunds  res ulted in   30% (490 kg/ha) and 54% (660 

kg/ha)  increas es  in  grain  yield  of maize  at  Bompari in 2014 only, which points  to the yield 

effects of improved water harves ting in the zai and earth bunds . The grain yields accrued due 

to water cons ervation  treatments  were higher under fertilized  than unfer tilized conditions  on 

both s oils  indicating  the s ynergetic effects of s oil water and NPK nutrients on yield of maize. 

Added  mineral  fertilizer  at  the  rate  of  64-38-38  kg/ha  as  N,  P2O5   and  K2O, res pectively, 

markedly  increas ed grain and aboveground dry matt er production at both s ites acros s years . On 

average,  added  fertilizer  increas ed  grain  yields  by  62 to  190%  at  Doggoh. Similarly, added 

fertilizer  increas ed  yields  by  67 to  303%  at  Bompari.  Thus , in both years  and acros s s ites , 

fertilizer  application  had  a  greater  impact  on  maize  grain  and biomas s production  than any 

corres ponding s oil and water cons ervation treatment. 
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Capacity building, communication and knowledge dissemination 

Objectives 4 and 5 involved capacity building of res earchers , extens ion and f armers as well as 

communication  and  knowledge  dis s emination.   Capacity  building  activities  included  training 

community   members   on  Integrated  Soil  Fertilizer  Management  (ISFM)  practices ,  s oil  and 

water cons ervation  management, farm s election/record  keeping  and hazard of felling trees . A 

total of 165 farmers (98 males and 67 females ) were trained in s eedling production and grafting 

of  mango   by   Fores try   Services   Department   in  October  2014  at  Doggoh  and  Bompari 

res pectively.  The  purpos e  was  to  enhance  the  knowledge  of farmers  in  the  climate  s mart 

villages in s eedling production and mango grafting. 

 
Some s taff of Ghana Metrological Agency, Accra als o vis ited the two climate s mart villages 

(Bompari  and   Doggoh)   to   conduct   farmers ’  need   as s es s ment   with   regards   to   climate 

information  s ervices  to  be  implemented  in  2015.  The  GMET  s taff s aid  the  es s ence  of the 

meeting was to provide information related to the weather; that is the s tarting and ending of the 

rains , the length and peak period to be able to determined whic h crop varieties to grow and the 

appropriate  time  to  plant.  This  was  als o  us ed  to  monitor  pes t  and  dis eas es  on  the  field. 

According to farmers , they are more interes ted in the following: 

     The ons et of the rains (early and late) 

     When to plant 

     Length of the s eas on 

     Peak of the s eas on 

     End of the s eas on (ces s ation date) 

In  addition  CCAFS  s igned  an  agreement  with  ESOKO  in  Ghana  to  improve  s mallholder 

farmers ’ capacity  to better manage climate -related ris ks and build more res ilient livelihoods in 

Northern  Ghana.  Th e activity  is on-going. The s pecific objectives  of the agreement  were to 

ups cale proven climate-s mart technologies and practices through ESOKO platform in Northern 

Ghana and als o tes t and pilot the communication of s eas onal forecas t and CSA technologies 

and practices (agro-advis ories ) through mobile phone to better manage climate -related ris k and 

build   more   res ilient  livelihoods .  Es oko  conducted   training  on  s caling  up  climate  s mart 

agriculture  technology  us ing  mobile  phones  for 619 farmers  (393 males  and 228 females ) in 

the CCAFS communities  in the two dis tricts . This  activity  will continue in 2015. The gender 

integration  will  be  factored  into  the  activity.  Gender  integration  cons is ts  of ens uring  that 

s eas onal forecas t and agro -advis ories  needs  of women and  other dis advantaged  groups  are 

taking  into  cons ideration  and  that  thes e s ervices  reach  and  benefit  thes e groups  towards 

improved agricultural decis ion making in the face of climate change. 

 
Content  delivery  and  s upport  was  the  major activity  undertaken  dur ing  the  period  under 

cons ideration.  Major contents  given to beneficiaries  were: Market price alerts , climate s mart 

agricultural  advice,  weather forecas t and voice mes s ages  on bes t agricultural practices . The 

climate  s mart  agricultural  advice  s ent  out  was  a ls o  converted  to  voice  and  s ent  out  to 

beneficiaries of the s caling up climate s mart agriculture technology Program in the language of 

their (farmers ) choice 
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Mainstreaming gender into CCAFS activities 

On the gender front, climate change does  not dis criminate, but the fragile group of pers ons , 

particularly   women,  s uffers  the  mos t  becaus e  their  activities  are  directly  linked  to  their 

livelihood.    Gender  Climate  Smart  Women  Groups  have  been  trained  on  the  us e of s tone 

lining, compos t, s tone bunding for s oil and water cons ervation and they have adapted thes e 

practices  for rice and maize production  on fields  that are prone to eros ion. Emphas is is als o 

placed  on  interventions  that  are  likely  to  be  more  beneficial  to  women, including  nutrition 

education  (Training  on  s oybeans  weanimix and apprapras an utilization) and village s avings 

and loans groups . 

 
It is clear that men and women have varying abilities  to adapt to climate s hocks and longer - 

term climate  change  becaus e of differentiated  acces s  to  entitlements , as s ets , and decis ion- 

making; this ability to adapt is further complicated by gender and s ocial differences . In order to 

overcome res ource cons traints and maximize the participation of the res ource -poor women, the 

project  als o  introduced  interventions  des igned  to provide immediate  s hort -term income and 

food benefits , allowing farmers to plant trees that would generate other s ubs tantial benefits in 

the  longer-run.  Additional  interventions  included  training  on  s oybean  utilization  in divers e 

local dis hes . 

 
In both communities  men control acces s to land through cus tomary tenure, and, as a res ult, are 

often cons idered the main decis ion -makers  in terms  of crop management, es pecially for long - 

term crops (s uch as trees ) or food crops s uch as maize, s orghum and millet. Women may have 

greater authority  over cas h crops  s uch as groundnut and s oybean. We recognized that local 

level ins titutions are central to the s caling up and s us tainability of the project in the long -term. 

The project therefore continued  to try to addres s  this  is s ue by working  with the chiefs and 

elders to ens ure that women’s rights to fertile land are recognized and enforced. We encourage 

men  and  women  to  come  together  and  engage  in  decis ion  making  s o  as  to  open  up 

opportunities for collaboration and coope ration. This involves s upporting continued dialogue at 

both  hous ehold  and community  levels ; about the roles  of women in s upporting  agricultural 

innovation, while working  to reduce s tructural deficits (acces s to res ources ) and encouraging 

more male s upport. 

 
In  order  to  increas e benefits  for women,  community -bas ed  extens ion  volunteer  and/or  the 

gender des k officer of the project often vis it women who for s ome reas ons may not be able to, 

or choos e not to attend community meetings . Working s eparately with women may not be the 

bes t  way  and  may  not  overcome  male  dominated  decis ion -making.  The  project  provided 

opportunities  for men and women to work together and this did not exis t previous ly. The need 

for men and women to jointly engage in project level decis ions  has been very beneficial. In 

both communities , this  change is helping men s ee that women s hould .have a greater role in 

community and hous ehold decis ions . Thus women now actively participate in group decis ion - 

making  in  the  project  communities . Men are not  excluded  from the training  activities  of the 

Gender Climate Smart Women Groups  as they are als o permitted  to participate  in all training 

activities for the groups . Through s everal training trainings activities , hus bands and wives now 

engage   in   dis cus s ions   about   planning   and  farm  management.  Women  in  the  Doggoh 
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community where the project s tarted in 2012 des cribed this as a s hift towards working more as 

a hous ehold “unit. 

 
There  (3) members  of the Ghana team (the country coordinator, gender des k officer an d an 

NGO  repres entative)  attended  a  regional  works hop  on  mainstreaming  a  gender  learning 

agenda in CCAFS research  in West Africa  in Dakar, Senegal from 26th  to 29th  Augus t 2014. 

Earlier  in  the  year, the  gender  des k officer  received  training  on  mains treamin g gender into 

CCAFS-PAR  activities under the project in India. 

 
CCAFS  Platform activities 

A works hop on Climate Smart Agriculture (CSA) was organized by Ghana CCAFS Platform in 

Wa. This  was  aimed  at  enhancing  participants  knowledge  on  the  vulnerability  of  Ghana’s 

Agriculture and Food s ys tem to climate change and the need for action, to develop multi -level 

linkage of s takeholders on climate change adaptation and mitigation, to s ynchronize knowledge 

acros s  levels  in  order to  identify  CSA  technologies  for pro filing  and  improve  the  flow of 

knowledge  and  res ource  through  the network of the actors  and to advocate for policy and 

budgetary s upport for s ectoral  adaptation and mitigation.  This works hop was followed by the 

es tablis hment  of two platforms  in Jirapa an d Lawra dis tricts . CCAFS activities  als o featured 

prominently  during  a  durbar to  climax the  annual farming  fes tival (Kobina  fes tival) of the 

chiefs  and  people  of  the  Lawra  Traditional  area  on  29th   of September,  2014. The  Farmers 

Platforms   has  been  adopted   and  ins titutionalized  as  a  permanent  feature  of  the  Kobine 

celebrations .   The 2014 theme was on ”Sustainable  Land and Water Management  - Key to 

Agriculture”.  The  paramount  chief of Lawra  traditional  area  invited  the  CCAFS  team and 

s ome collaborating  farmers  to dialogue on CSA. Dis cus s ions  centered on climate change, its 

potential impact and ways to overcome or minimize its effects . This activity over the years has 

made the project more vis ible and als o gave non -participating farmers the opportunity to learn 

more  about  effect  of  climate  change  as  well  as  how  to  adapt  or  mitigate  thes e  effects . 

Meanwhile,  in  both  communities ,  farmers  were  encouraged  to  practice  crop  rotation  with 

legumes and als o avoid burning of crop res idue and the bus h. 

 
Project Outputs 

     Three (3)  improved drought tolerant maize  varieties  identified  and evaluated 

 Four (4) bes t fit indigenous water cons ervation practices (Zai, bunding, tie ridging and 

no-tillage) identified as efficient 

     Four (4) water cons ervation practices (Zai, bunding, t ie ridging and no -tillage) 

des igned, tes ted and validated 

     100 hous eholds trained to us e integrated water management options 

     146 farmers  trained in compos t preparation and us e 

     234 farmers  trained on land reclamation  and s oil fertility  management  practices 

     One (1) s us tainable agrofores try s ys tem (Jatropha + cowpea)  tes ted and validated 

     10 women groups us ing improved  mud s toves to reduce felling of trees ; 

     Stakeholders trained and behavioral changes es tablis hed 
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 Three (3) broadcas tings done to inform more fa rmers  on climate  change and the role 

of local convention on mitigation  s trategies . 

 Capacity of 128 (115 women and 15 men) members  of  Gender Climate  Smart Groups 

enhance on reducing pos t harves t los s es to help reduce and enhance food s ecurity at 

the CCAFs s ites 

     105 women trained on s oybeans weanimix and apprapras an utilization 

     two community  nurs eries es tablis hed for s us tained tree s eedlings productions 

     Monitoring and Evaluation tools have been us ed to evaluate behavioural change in the 

5 beneficiary communities . 

     Monitoring and Evaluation tools have been us ed to evaluate behavioral change in the 

5 beneficiary communities . 

 Proven  climate-s mart  technologies  and  practices  through  ESOKO  platform are  up - 

s caled in Northern Ghana 

     Effectivenes s   and   efficiency   of  us in g   mobile  phone  approach  to  communicate 

s eas onal forecas t and CSA technologies  and practices  (agro -advis ories ) to improve 

adaptation capacity are tes ted and 

 

 
Challenges 

(i)   One challenge during the reporting period was the difficulty  of having all partners 

together becaus e of other official duties with their organizations . For ins tance it 

was difficult  s ometimes  to have all members  together to undertake a CCAFS 

activity becaus e of other res pons ibilities . 

(ii)  In the on-farm trials , keeping the crop res idue is a cha llenge due to bus h fires and free 

animal grazing. 

(iii) Annual bus h fires and the long dry s eas on pos e a s erious threat to s urvival of the trees 

trans planted. 

(iv) All the funds were not received for the implementation  of all 2014 activities 

 
Conclus ion and Recommendati ons 

 Practices  and approaches  can be us ed by land managers and/or farmers , but climate 

change  adaptation  and  mitigation  options  cannot  be  implemented  from a “purely 

technical” s tandpoint  alone. They als o rely on the s ocial s upport of the population 

involved. It is crucial that land managers /farmers be s upported by being given options 

and opportunities , s us tained by ins titutions and policy. 

     Strong policies as well as tools and ins titutions at country level are es s ential to 

counteract the effects of climate change in agricultural production s ys tems and the 

livelihood of the rural population. 

 There is the need for s trong government commitment  to develop and/or adapt 

agricultural policies to take into cons ideration climate  change, its potential impact and 

ways to overcome or minimize   its effects . 

 There is the need to lobby government to include climate change in agricultural policy 

frameworks ; 
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 Climate  change s hould be mains treamed in national and local agricultural 

development plans ; 

  It mus t be noted that local expertis e offers an immens e repos itory of knowledge — 

not only about biophys ical as pects of agricultural production, but als o of the needs of 

communities  and farmers . 

 We intend to increas e the number of women participating in local, national and 

regional dialogues on CSA. 
 
 

 
Enhancing  Soil Health in Northern Ghana: Inoculants Production, 

Distribution  and Utilization  through  Private -Public  Partnership  (2013 
AGRA SHP 025 

 
Principal  Inves tigator:  B.D.K.  Ahiabor 

Collaborating   Scientis ts : S.S. J. Buah and F. Kus i 

Es timated  Duration:  2013--2017 

Spons ors : Alliance for a Green Revolution in Africa (AGRA) 

Location:  Five  dis tricts (Wa Wes t, Wa Municipal, Jirapa, Sis s ala Wes t and Sis s ala Eas t) 

 
Background Information   and Jus tification 

Grain legume yields  in the s avanna zone are generally  low and this  may be attributed to the 

unavailability of improved s eed, us e of s eed of low yielding crop varieties as well as declining 

s oil fertility.  The AGRA Soil Health Project therefore aims at increas ing acces s of s ma llholder 

farmers  to inoculants  and increas e adoption, grain yields  of legumes  and cereals  and finally 

increas e lives tock production  to  improve  the  livelihood  of s mallholder farmers . The project 

s eeks  to addres s factors  s uch as s oil fertility, high cos t of mineral nitrogen  fertilizer, lack of 

production  facility  for rhizobium inoculants , inadequate  qualified  or s killed human res ource 

bas e required  for inoculants  production  and inoculants  quality control. The project is being 

funded by Alliance for Green Revo lution in Africa (AGRA). The project partners in the Upper 

Wes t region include CSIR-SARI, Minis try of Food and Agriculture (MoFA), Seed Producers 

As s ociation  of Ghana (SEEDPAG) and Methodis t Agricultural Program (MAP), a local NGO. 

The project s eeks  to reach a total of 20,000 farmers acros s northern Ghana with 40% of thos e 

being women which trans late to 5000 women. 

 
Objectives 

The  project  aims  at  improving  farmers ’  acces s  to  improved  s eed  and  fertilizer  as  well as 

improved  maize  production   technologies   in  order  to  reduce  poverty  and  improved  food 

s ecurity, incomes and livelihoods of s mall-s cale  res ource poor farmers in northern Ghana 

 
Expecte d  Beneficiaries 

Direct beneficiaries : res earchers , agricultural extens ion agents and farmers . 
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Secondary  beneficiaries : dependents  of the farmers  and res earchers , s eed producers , policy 

makers  as  well as  NGOs . Through  field  days  which  were  carried  out  in  the  region  during 

various  s tages  of crop development, current maize and s oybean production technologies are 

als o reaching other farmers  not directly involved in the project. 

 
Materials  and Methods 

The project s tarted in 2014 and was implemented in 5 communities  in 5 dis tricts (Siriyiri in Wa 

Wes t, Wa in Wa Municipal, Chinchang  in Sis s ala Eas t, Gwollu in Sis s ala Wes t and Jirapa in 

Jirapa dis tricts ) in the region. Four farmers from 4 FBOs planted the demons trations . Each of 5 

dis tricts  planted  6  demons trations  (2  each  on  s oybean,  cowpea  and  groundnut)  in  each 

community. In 2014, the regional team compris ing SARI and MoFA pers onnel carried out the 

following  activities : s election,  regis tration  and s ens itization  of FBOs , procurement  of inputs 

(s eed  and  fertilizers ), training  of 20 agricultural  extens ion agents  (AEAs ) on integrated  s oil 

fertility  management  (ISFM),  data collection and effective extens ion communication. 

Dis s emination campaigns included the following 

1.    Demonstrations on ISFM 

2.    Field days 

3.    Training of trainers 

4.    Community outreach programs (radio broadcast) 

5.    Feed back (reporting to farmers). 

 
Establishment of Demonstrat ions on ISFM 

 Demons trations on s oybean involved s oybean res pons e to fertis oil, s eed inoculation 

and fertilizer  P 

     Demons trations on groundnut  involved groundnut res pons e to  lime, organic fertilizer 

and fertilizer  P application 

 Demons trations  on cowpea in volved cowpea res pons e to s eed inoculation, organic 

fertilizer  and  fertilizer  P fertilizer 

 
Prior  to  the  implementation  of  project  activities ,  agricultural  extens ion  s taff from the  five 

Dis trict Agricultural Development  Units  and collaborating  farmers  we re s ens itized on project 

activities . The roles and res pons ibilities of each partner (farmers , AEAs and Project team) were 

outlined. The collaborating farmers provided land for the demons trations and als o took care of 

planting, fertilizer application, weeding  and harves ting. The AEAs monitored day to day trial 

implementation  and data collection  while the res earch team monitored  the implementation  of 

the trial at different  s tages . The project provided s eed and fertilizer for the experiment. 

 

Results and discussion 
Farmers  field days : Three field days  were held in 3 communities  (Chinchang  in Sis s ala Eas t 

dis trict, Jirapa in Jirapa dis trict and Wa in Wa municipality (283 participants 126 males and 57 

females ) (Table 99). Through the field days , good agricultural practices for s oybean, groundnut 

and cowpea production  are als o reaching other farmers not directly involved in the project in 

the  region.  Other participants  at  the  field  days  included,  17 input  dealers , 5 pres s men, 10 

groundnut proces s ors and 1financia l ins titution (Sinapi Aba). 
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Table 107: Number of farmers participating at each field day in each location 
 

Dis trict Location Field day Date Male Female Total 

Jirapa Jirapa 9/10/14 33 16 49 
Sis s ala Eas t Chinchang 13/10/14 53 31 84 

Wa Wa 14/10/14 40 10 50 

Total   126 57 183 
 

During the field days , collaborating farmers s aid they were happy will the good crops on their 

demons tration plots but told their fellow farmers that the   demons trations really requires a lot 

of time, dedication  and extra patience to achieve s uch great res ults of crop performance.  At 

Jirapa,  the  collaborating  farmer  told his fellow farmers  that the achievement  was due to the 

s upport given to him by his family and the cons tant monitoring by the AEA. Majority ( 85%) 

of the farmers at the field days s aid that  a combined application of Rhizobium inoculants and 

TSP fertilizer appears  to give higher s oybean yields  bas ed on the vis ual obs ervation  of the 

number and s ize of pods . Groundnut treated with TSP and lime wa s mos t preferred by 95% of 

the farmers  compared to the res t of the treatments 

 
Technologies explained/taught to participants during the field day event: 

     Seed inoculation of s oybean and cowpea and  s ources of s upply 

 Good Agricultural Practices  for cowpea an d groundnut  production. Thes e practices 

included  appropriate  land  preparation,  us e of quality  s eed  planting  in rows  at the 

recommended   s pacing,  appropriate  planting  depth,  efficient  fertilizer  application, 

weed management, IPM s trategies  to manage pes ts an d dis eas es of thes e crops and 

recommended   ins ecticide  and  method  of  application  for  cowpea  production.  For 

fertilizer application, emphas is was on right type of fertilizer, right quantity applied at 

the right place and at the right time. 

 
Farmer  exchange vis its : One vis it to Dokpong by farmers  and AEAs from all the 5 project 

dis tricts and communities  Technologies explained/taught to participants during the farmer 

exchange visits: 

     Seed inoculation of s oybean and cowpea and  s ources of s upply 

 Good Agricultural Practices  for cowpea and groundnut  production. Thes e practices 

included  appropriate  land  preparation,  us e of quality  s eed  planting  in rows  at the 

recommended   s pacing,  appropriate  planting  depth,  efficient  fertilizer  application, 

weed management, IPM s trategies  to manage pes ts and dis eas es of thes e crops and 

recommended   ins ecticide  and  method  of  application  for  cowpea  production.  For 

fertilizer application, emphas is was on right type of fertilizer, right quantity applied at 

the right place and at the right time. 

 
Topics discussed during radio broadcast included: Seed inoculation of s oybean -   types of 

inoculants , inoculants s torage and handling, the need to inoculate, application of inoculants and 

s ome tips on inoculation. Radio programs on Groundnut produ ction were als o hos ted by an 

NGO  called MADE (Market Development  for Northern Ghana). They us ed the Radio s cript 
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prepared by AGRA SHP 005 as a reference material.  L languages us ed were Englis h and 

Sis s ali. All radio s tations in the region have been given c opies of the AGRA SHP 005 radio 

s cripts to us e for radio programs 

 
Capacity  building 

We attended a number of s takeholder meetings with legumes value chain actors to create 

awarenes s on us e of inoculants . Thes e minutes included the following: 

 CARE International Pathway Project in Lambus s ie-Karni dis trict - Training of project 

s taff, AEAs and community  extens ion agents in the us e of inoculants for s oybean 

production (Number  of participants 44 – 4 males  and 40 females ) 

     Groundnut Innovation Platform in Wa Eas t and Wa municipal (30 males  15 females ) 

 Training of 40 extens ion s taff on Soybean production and s eed inoculation of s oybean 

during a RELC  Technical Review s es s ion. 

     Meeting with MADE, an NGO s upporting groundnut production in the region. 

     Meeting with s taff of Antika Seed company 

 
A number of trainings were organized for repres entatives of FBOs , Agro -input dealers , AEAs 

and Agricultural-bas ed NGOs . Thes e included the following 

 Training of farmers  on s eed inoculation of s oybean during planting in various 

communities  (197 males + 118 females  = 315 participants ). 

 Training of AEAs in ToT on s eed inoculation of s oybean (2 NGO members 

(Methodis t Agric Project), 4 SARI s taff and 5 MoFA s taff) – 9 males  + 2 females = 

participants . 

     Training of 17 agro-input dealers (13 males + 4 females ). 

 
Topics discussed included 

 Seed inoculation of s oybean -   types of inoculants , inoculants s torage and handling, 

the need to inoculate,  application of inoculants and s ome tips on inoculation 

 Fertilizers  and their us es – different types of fertilizers  (organic, inorganic and 

biofertilizer),  application methods and identification of nutrient deficiency s ymptoms 

     Safe and efficient us e of agro -chemicals 

 
Expecte d  output 

 The participating FBOs had acces s to ISFM for s oybean, cowpea and groundnut 

production through trainings and demons trations . 

     Increas ed availability  of technical information  on ISFM as well as s oybean, cowpea 

and groundnut production 

 Through field days , current ISFM technologies are als o reaching other farmers  not 

directly involved in the project. 

 Over 250 farmers  and 40 AEAs have expanded their knowledge of ISFM and good 

agricultural practices for s oybean, cowpea and groundnut production 

 Farmers  have indicated their willingnes s to grow improved  varieties of s oybean, 

cowpea and groundnut us ing ISFM options in 2015. 
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Challenges encountered 

•  Pre-s eas on drought followed  by very wet conditions during the growing s eas on 

affected s eedling emergence, plant growth and development. 

•      Meaningful and reliable data collection by the fie ld s taff is s till a major problem 

•  The AEA-Farmer  ration is too large yet other projects are competing for the AEAs 

time and therefore pos e a threat to the s ucces s ful implementation  of AGRA SHP 

activities in the region. 

•      Lack of commitment  from s ome field s t aff as well as farmers  particularly  in Sis s ala 

Wes t dis trict. 

 
Recommendati ons 

Joint monitoring of project activities 

•  To as s es s conformity of the implemented  work with the res earch framework 

developed for the project 

•  Als o to provide recommendation  on mana gement of the project  as well as the 

partners hips for achieving the project objectives 

 
Technology parks/Learning centers 

•  Good s ites for res earch, training and demons tration as well as good interactions 

between res earch, extens ion and farmers 

•      Regular quarterly review meetings 

•  This will help rectify s ome s hort comings to ens ure that the project continues to 

deliver on its objectives . 

 
Review of field protocols, data collection and analyses. 

•  This will help rectify s ome s hort comings to ens ure that the projec t continues to 

deliver on its objectives . 

•      Review of field protocols , data collection and analys es . 
 
 

 
Participatory  variety selection of new rice in the Upper West Region 

 
Principal  Inves tigator:  Wils on Dogbe 

Collaborating   Scientis ts : S.S. J. Buah, R.A.L Kanton 

Es timated  Duration:  2012-2013 

Spons ors : AFD/RSSP/MoFA 

Location:  Wa Eas t, Wa Municipal, Sis s ala Eas t and Wa, Wes t dis tricts . 

 
Background Information   and Jus tification 

Rice is an important  s taple crop in Ghana but low yields  in the northern  Guinea s av anna of 

Ghana are common due to erratic rainfall, low s oil nutrient levels , us e of low yielding varieties 

and poor crop management practices . Res earch has s hown that adoption of improved varieties 

by  s mallholder  farmers  is low. Reas ons attributed  to thes e among others , are that improved 
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varieties are poorly adapted to farmers conditions or do not meet their needs and farmers have 

limited  acces s  to  s eeds  and information  about new varieties . There is therefore the need to 

improve  farmer’s  acces s  and  adoption  of improved  rice varieties . One way of doing this  is 

through participatory varietal s election (PVS) us ing the mother and baby trial approach. PVS is 

a  method  us ed  to  increas e the  s peed  of adoption  of new varieties  by involving  farmers  in 

variety needs as s es s ment, s election and tes ting of a wide range of novel cultivars . CSIR-SARI 

in  collaboration   with  MOFA  implemented  mother  and  baby  trials  under  the  Rice  Sector 

Support Project (RSSP) at Polee Kpanyaluu  valley in 2012 and 2013. The goal of the RSSP is 

to increas e rice productivity and generate income for the rural hous e hold farmers in northern 

Ghana through the adoption of appropriate rice production technologies . The project is being 

implemented  in  four dis tricts  (Sis s ala Eas t, Wa Eas t, Wa Wes t and Wa mun icipality) in the 

UWR.  Polee is one of the beneficiary communities  in Wa Wes t dis trict. 

 
Objectives 

The   objective   of  the   PVS  trials   was   to   evaluate   promis ing   lowland   rice   varieties   in 

collaboration  with farmers  and other s takeholders in the rice indus try in the varietal s election 

proces s es taking into account their preferences . This is to enhance the acceptability of varieties 

by farmers  and cons umers . 

 
Expecte d  Beneficiaries 

Direct beneficiaries: res earchers , agricultural extens ion agents and rice farmers . 

Secondary beneficiaries: dependents  of the farmers  and res earchers , s eed producers , policy 

makers  as  well as  NGOs . Through  field  days  which  were  carried  out  in  the  region  during 

various  s tages  of crop  development, current rice production  technologies  a re als o reaching 

other farmers  not directly involved in the project. 

 
Materials  and Methods 

In  2012  and  2013, PVS exercis e was  carried  out  in  the  Polee  community  in  the  Wa  Wes t 

dis trict us ing the Mother and Baby trial approach. The mother and baby trials  were ins talled 

with MoFA and managed by farmers . Seeds of the improved varieties were provided by CSIR - 

SARI but  the  farmers  took care of land preparation, planting, weed control and harves ting. 

They als o provided fertilizers for the baby trials .  The MoFA extens ion s taff and farmers were 

trained us ing a Participatory  Learning  Action Res earch (PLAR) procedure before the s tart of 

the s eas on and were advis ed to follow recommended agronomic practices . Agronomic data and 

farmer preferences of varieties were collected us ing qualitative (participatory) and quantitative 

methods . At vegetative  and maturity, farmers  ranked each trait of interes t as better, s ame or 

wors e  than  their  own  variety.  Grain  yield  was  meas ured  for each  variety  at  phys iological 

maturity. A field day was organized for farmers at phys iological maturity. Farmers evaluated 6 

new   improved   varieties   (Exbaika,   WAS  163-B-5-3,   Perfume   irrigated,   L2-4,  Long   grain 

ordinary  2, WAS 122-13-WAS-10-WAR) which were validated on -s tation alongs ide their own 

local varieties . At the vegetative s tage, farmers evaluated the varieties bas ed on tillering ability 

and plant height.   Plant vigour and rapid plant growth were als o important. The objectives of 

the  field  day  were  to  gain  an  overall unders tanding of rice produc tion in the area, identify 

des irable and acceptable rice varieties with farmers and als o identify farmers ’ cons iderations in 
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s electing  rice varieties  for planting.  The 2014 activities were mainly reduced to backs topping 

the MoFA extens ion s taff in PLAR activities . 

 
Res ults /Major  Findings 

In 2012, farmers in Polee have cultivated about 30 ha of rice and 34 ha i cropping s eas on us ing 

improved  varieties  mainly Gbewa rice (Jas mine 85) and Exbaika s elected from the PVS carried 

out  by  CSIR-SARI.  At  maturity,  th e criteria  that  were  mos t  frequently  cited by farmers  for 

preference  of a variety  were  plant  height, panicle s ize, grain yield and grain s hape. A total 

number  of 76 people  (53 males  + 23 females ) attended  a field day organized  at Polee. The 

categories  of participants  were hos t farmers , vis iting farmers , pres s men, opinion leaders and 

MoFA s taff. At the field day, participants  were as ked to s elect the bes t varieties ) among the 

various  varieties  planted. Over the years , mos t farmers  at the Polee s ite prefer   Exbaika and 

therefore s elected it as the bes t performing variety becaus e of its vigour, good tillering ability, 

pes t res is tance and large and healthy panicles . Thos e farmers who chos e Exbaika as their firs t 

choice s aid they did s o becaus e of the following reas ons : 

 
     The variety is s hort in height and does not s hatter eas ily 

     high yielding and looks nice 

     Tillering  is good 

     The variety does not lodge eas ily. 

 
In  addition,  17 farmers  (11M+6F) s elected WAS 122-13-WAS-10W  while 8 farmers  (4M+4F) 

s elected  WAS 163-B-5-3.  Generally,  farmers  were happy with the field day as they are now 

aware that planting quality s eed of improved varieties at optimum plant s tand and appropriate 

planting time with adequate control of weeds , pes t and dis eas es as well as timely applicatio n of 

adequate  quantities  of fertilizers  would maximize rice yield, while the contrary  would lead to 

yield  reduction.  They  als o noted that it is much eas ier to apply fertilizer, weed and execute 

other agronomic practices  if rice is planted in rows as was ob s erved in the mother trial. Als o 

the noted that optimum plant population is an important factor in achieving higher yields 

 
In  the  2014 s eas on, 83.2 ha were cultivated  by 155 beneficiaries  s egregated  into 34 females 

and  121 males  at  five developed  valleys  (Chogs ia, Naaha, Tindoma, Polee and Los s e) even 

though the target for Wa Wes t in 2014 s eas on was 100 ha for which they could not meet due to 

s everal reas ons . Mos t of thes e fields were planted to foundation s eed hence certified s eed was 

produced. In all a total of 10.3 t of s eed was produced in 2014. Of this lot 125 bags were s eed 

of Gbewa  rice. In  backs topping  PLAR activities , Two  training  s es s ion  were organized  at 5 

communities  in Wa Wes t dis trict with a total of 188 participants (125 males + 63 females ). The 

modules s elected by the five communities  (Polee, Naaha, Los s e, Chogs ia and Tendoma) were: 

•     Us ing good rice s eed and Varieties 

•     Good crop management  practices 

•     Rice field preparation 

•     Es tablis hing a rice nurs ery at planting 

•     Land preparation planning 

•     Soil quality maintenance 
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•     Intermediary  bunding 

•     Bund maintenance 

 
Some of the experience/  obs ervations made in 2013 were: 

•  Late water management   training  to farmers  by AEAs  and DAOs  as a res ult of late 

releas e of funds 

•     Poor intermediary  bunds  cons truction  by farme rs leading to uneven dis tribution  of 

water on the field for crop us e 

•  Poor leveling of fields before planting leading poor germination leading to poor plant 

s tand. 

•     Late  ploughing  and  planting  of  fields  by  farmers  res ulted  in  low yields  in  s ome 

farmer’s  fields in s ome lowlands . 

•  Weak group work at the valleys  by farmer groups leading to non uniformity in their 

cultural practices hence affect uniform crop development and maturity. 

•     Seed mixture  which affected produce purity at and after harves t 

 
Les s ons Learnt 

It was learned during PLAR training  at Los s e that farmers obs erved that Gbewa rice may not 

be an appropriate  variety for the (Kongbakpeng) valley as germination is reduced. However, 

the  farmers  rather prefer Digan  as  its  emergence  was  much  better than  Gbe wa  rice in this 

valley. It was obs erved that Loan recovery in kind from beneficiary farmers may be better than 

in cas h as farmers find it difficult  to pay off loans in cas h. 

 
Conclus ion and recommendati on 

All participants were happy and expres s ed willingn es s to adopt or adapt the new technologies 

to improve their rice productivity and income generation. Acros s the two s eas ons , Exbaika was 

the  mos t  preferred  variety.  This  variety  s eems  to  meet  farmers ’ expectations  in  the  field. 

Further as s es s ment for palat ability and cons umers ’ acceptance s hould be conducted. Exbaika is 

known to be aromatic. It s hould be a s trong criterion for farmers to choos e to crop this variety. 

There  is  the  need  to  inves tigate  milling  and  parboiling  quality  of the  new varieties . The 

technologies demons trated in the beneficiary community have proven to be s ucces s ful, hence 

the  need  to  dis s eminate  s uch  proven  technologies  to many more farmers  in other dis tricts . 

There has been a s pill-over effect where non -project farmers purchas ed s eed o f the improved 

varieties ,  particularly   Gbewa  rice  and  planted  on  their  own  in  2013  and  2014.  However, 

becaus e this  variety has not been officially  releas ed for commercial production, little effort is 

being  made  to  encourage  s eed  production  of the  variety.  Although  there  were  challenges 

regarding the cons tructional work at the lowlands , the demand for rice by farmers in the dis trict 

has increas ed as a res ult of the development of the lowlands by RSSP. In conclus ion, the PLAR 

training  s es s ions  for farmers  at the cultivated valleys were helpful as it had refres hed farmers 

with s ome of the Good Agricultural Practices  (GAPS)   for rice production and farmers yields 

have increas ed s ignificantly. 
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Evaluation of soybean varieties in the Upper West region 
 

Principal  Inves tigator:   Nicholas N Denwar/S.S.J.  Buah 

Es timated  Duration:  2014 -2015 

Location:  Wa 

 
Background Information   and Jus tification 

Soybean  is  an  important  s ource  of high  quality  and  relatively  inexpens ive  protein and oil, 

containing  about  40%  protein  (h ighes t  for  all  food  crops )  and  20%  oil  (s econd  only  to 

groundnut).  Soybean  contains  s uch  es s ential amino  acids  as  lys ine  and  tryptophan.  As a 

legume,  s oybean  is  capable  of fixing  biological  nitrogen  which  could  benefit a s ucceeding 

cereal crop in a rotatio n. In addition, it is capable of reduce the s eed bank of the paras itic weed 

Striga which often reduces yields of maize, s orghum and millet. However, the yields of current 

s oybean varieties are low and their capacity to s timulate s uicidal germination in S. hermonthica 

s eeds  is  als o  low.  Soybean  is  becoming  an  important  food  and  cas h  crop  in  the  rural 

communities  and  with  the  proliferation  of s oybean  proces s ing  plants  in  Ghana  of late  its 

potential as a poverty alleviation  and wealth creation  crop cannot be o ver-emphas ized. This 

therefore calls for the development high yielding s oybean varieties that are adapted to the agro - 

ecological s ys tems of northern Ghana. This report s ummarizes res ults of evaluation of divers e 

s oybean varieties in the Upper Wes t region in 2014. 

 
Objectives 

Specific objectives were: 

(i)           To familiarize  farmers with available s oybean varieties with s taple and high yield 

in order to facilitate the adoption of the varieties 

(ii)          To  demons trate  and  promote  the  application  of modern  technologies  for the 

production of promis ing s oybean varieties 

 
Expecte d  Beneficiaries 

Direct beneficiaries: res earchers , agricultural extens ion agents and farmers . 

Secondary beneficiaries: dependents of the farmers and res earchers , s eed producers , indus try, 

policy makers  as well as NGOs . 

 
Materials  and Methods 

Field experiments  were conducted  in 2014 at CSIR-SARI res earch s tation in Wa in the UWR 

to evaluate the performance of s oybean varieties for adaptation to the northern s avanna agro - 

ecology  s ys tems .   In  all, four experiments  compris ing 2 each of early and medium maturity 

groups were planted.  The experiments  were 

1.  Soybean  International  Obs ervation  Trial  - 16 entries  and  3 replications . Two  row 

plots , 5 m long. 

2.  Relative yield res pons e of s oybean varieties to management by appropriate res earch 

technology – 10 entries , four replications and 4-row plots of 5 m in length. 

3.    Advanced yield tes t of early maturing s oybean lines – 10 entries , four replications and 

4-row plots of 5 m in length. 
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4.  Advanced yield tes t of medium maturing s o ybean lines – 10 entries , four replications 

and 4-row plots of 5 m in length. 

 
The experimental des ign was an RCBD. The hybrids were s own in rows of 5 m in length and 

0.75 m apart. The field was ploughed  and harrowed  at leas t 2 weeks  before planting.  Thre e 

s eeds  per hill were planted at 0.05 m apart.  Fertilizer was applied at the rate of 25-60-30 kg/ha 

as N, P205  and K2O, res pectively. Weeding was done twice. The rains were late and when they 

finally  arrived  they  were  followed  by  a  prolonged  dry  s pell,  wh ich  res ulted  in  delayed 

implementation  of s ome cultural practices on s chedule. 

 
Data  were  collected  from the centre 2 rows . The data taken included  s eedling vigour, plant 

s tand  after thinning,  days  to  half bloom (days  to 50% flowering),   plant height (cm),  plant 

height, grain yield and yield components . 

 
Res ults /Major  Findings 

Planting  was s ignificantly  delayed until July due to prolonged pre -s eas on drought. However, 

after mid July, we experienced wet conditions . Wet conditions reduced s eedling emergence o f 

the  trials  and  this  neces s itated  refilling.  The  variable  weather  affected  plant  growth  and 

development  and  ultimate  grain  yield  at  mos t  s ites . In general, highly variable rainfall from 

year to year makes  it   difficult  for farmers  to plan, and the wrong d ecis ion on which crop to 

plant, and when to plant it,  may lead to dire cons equences for a hous ehold 

 
Soybean International Observation Trial 

Sixteen  s oybean  genotypes  evaluated  in  this  trial  in  Wa  in  2014.  There  were  s ignificant 

differences   among  the  varieties   for  flowering  date,  pods  per  plant,  grain  and  biomas s 

production  as  well  as  s eed  weight.  The  s oybean  genotypes  flowered  in  40 -48 days  after 

planting.   The earlies t genotype to flower was  TGx 1835-10E-check while the lates t to flower 

was   TGx  1987-62F-check   (Table   100).  The   genotype   TGx  1995-5FN  had  while  flowers . 

Differences  among the genotypes for plant height were not s tatis tically s ignif icant. 

 
.. 
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Table 108: Some agronomic traits of soybean in the Soybean International Observation Trial, 

Wa, 2014 
 

Genotype Days to 

50% 
Plant height 

at flowering 
Pods / 

plant 
100-s eed 

weight 
Biomas s 

yield 
Grain 

yield 
flowering (cm)  (g) (kg/ha) (kg/ha) 

TGx 1987-10F 46 44 31 12.8 4576 1733 
TGx 1989-48FN 47 41 42 13.8 5333 2856 
TGx 1989-49FN 42 43 43 15.7 5067 1422 
TGx 1989-68FN 46 45 83 14.7 4400 1867 
TGx 1990-21F 45 48 41 15.7 4445 1956 
TGx 1990-40F 43 50 44 14.7 5911 2089 
TGx 1990-46F 44 47 57 12.6 5022 2176 
TGx 1990-52F 44 53 86 16.1 3556 1511 
TGx 1990-55F 47 50 63 13.4 5644 1689 
TGx 1990-57F 44 44 37 15.8 5289 1467 
TGx 1995-5FN 44 45 44 16.4 4933 1600 
TGx 1987-10F-check 47 48 29 13.7 4222 1644 
TGx 1987-62F-check 48 47 36 13.6 5467 1867 
TGx 1835-10E-check 40 41 28 13.9 2933 1289 
TGx 1485-1D-check 41 50 35 12.2 4044 1555 
Local check 46 49 47 12.9 6266 2178 
(Jenguma)       
LSD 2.0 NS 26 2.2 1084 532 
CV 2.7 11.8 32.9 9.4 13.5 17.9 

 

Biomas s  production  ranged  from  2933  to  6267  kg /ha.  TGx 1835-10E-check  which  was  the 

earlies t to flower als o produced the leas t aboveground dry matter. Jenguma which was us ed as 

a  local check produced  the highes t biomas s . This  is not s urpris ing as Jenguma is a medium 

maturing variety but was us ed as a check among thes e early maturing genotypes . Seed weight 

ranged  from 12.2 to  16.4 g. TGx 1485-1D-check  had  the  leas t  s eed  weight while  TGx 1990- 

52F and  TGx 1995-5FN produced  the heavies t s eeds . Mean grain yield ranged from 1289 to 

2356  kg/ha.  Grain  yield  was  highes t  for TGx 1989-48FN  and  leas t  for TGx 1835-10E-check. 

Four  genotypes   (TGx  1989-48FN,  TGx  1990-40F,  TGx  1990-46F  and  Jenguma)  had  grain 

yields above 2.0 t/ha. Grain yield was correlated with biomas s production (r = 0.51) but had no 

s ignificant correlation with plant height, pods per plant or s eeds per pod. 

 
Relative  yield  response  of  soybean  varieties  to  management   by  appropriate  research 

technology 

Ten s oybean varieties  evaluated in this trial in Wa in 2014. Differences among the genotypes 

for grain production  were not s tatis tically s ignificant (Table 101).  The genotypes flowered in 

51-  55  days  after  planting.    Nonetheles s ,  differences  among  the  genotypes  for  days  to 

flowering, plant height, pods  per plant and biomas s production  were s tatis tically  s ignificant. 

The  earlies t  genotypes  to  flower  were  Quars hie,  Afayak,  TGx 1844-22E  and  TGx 1448-2E 
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while the lates t to flower was  Salintuya II. Plant height ranged from 53 to 74 cm. The talles t 

genotype  was  Afayak  while  the  s hortes t  were  TGx 1844-22E  and  TGx 1448-2E.  Biomas s 

production  ranged  from 2167 to 4100 kg/ha. Sung Pungun  which was among the earlies t to 

flower als o produced  the leas t aboveground  dry matter.  Salintuya II which was the lates t to 

flower  produced  the  highes t  biomas s  of 4100 kg/ha. Mean g rain yield ranged from 1667 to 

2600 kg/ha. Grain yield tended to be highes t for Afayak and leas t for Jenguma. Five genotypes 

(Afayak,  Anidas o, TGx 1844-22E,  Salintuya  1 and  Salintuya  II)   had grain yields  above 2.0 

t/ha. Grain yield was correlated  with bio mas s production  (r = 0.59) and plant height (r=0.62) 

but had no s ignificant correlation with pods per plant. 

 
Table 109: Some agronomic traits of soybean tested in Wa, 2014 

 

Genotype Days to  50% Plant height at Biomas s Grain  yield 
                                         flowering              flowering  (cm)          yield  (kg/ha)            (kg/ha)   

Anidas o 54  62  2867  2067 
Jenguma 51  54  2634  1667 
Quars hie 51  55  2900  1933 
Salintuya 1 52  55  2967  2167 
Salintuya II 55  65  4100  2100 
Afayak 51  74  3567  2600 
Songda 52  62  3000  1967 
Sung Pungun 52  60  2167  1967 
TGx 1844-22E 51  53  2334  2234 

  TGx  1448-2E                       51                              54                           2534                     1933   
LSD 2  12  910  NS 

CV 2.2  14.3  21.6  21.2 
 

Advanced yield test of early maturing soybean lines 

Ten  early  maturing  s oybean  genotypes  were  evaluated  in this  advance yield trial in Wa in 

2014. Differences among the genotypes for plant height and s eeds per pod were not s tatis tically 

s ignificant (Table 102). However, differences among the genotypes for days to flowering, plant 

height,  pods  per plant and biomas s production  were s tatis tically s ignificant.  The genotypes 

flowered  in  44 - 48 days  after planting.    The  earlies t  genotype  to  flower  was  TGx1903-7F 

while the lates t to flower was TGx1988-3F. Plant height ranged from 51 to 64 cm. The talles t 

genotype was TGx1987-62F while the s hortes t was TGx1989-41F. Biomas s production ranged 

from 1783 to 4367 kg/ha. TGx1987-10F produced  the leas t aboveground  dry matter. TGx1740- 

2F  produced  the  highes t  biomas s  of  4367  kg/ha.  Pods  per  plant  ranged  from  44  to  95. 

TGx1988-3F  had  the  leas t  number  of  pods  per  plant  while  TGx1903-7F  had  the  highes t 

number of pods  per plant. Seed weight ranged from 11.8 to 16.3 g. TGx1989-19F had the leas t 

s eed  weight while TGx1987-62F produced  the heavies t s eeds . Mean grain yield ranged from 

1719 to  2734 kg/ha. Grain yield was highes t for TGx1740-2F which als o had the highes t dry 

matter production  and leas t for TGx1903-7F. Des pite having the highes t number of pods per 

plant   TGx1903-7F   s till   produced   low   grain   yield.   The      Six  genotypes   (TGx1989-41F, 

TGx1989-20F,   TGx1988-3F,   TGx1799-8F.  TGx1740-2F,  TGx1805-8F)  had  grain  yields   above 
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2.0 t/ha. Grain yield was correlated with biomas s production (r = 0.88) and plant s tand (r=0.43) 

but had no s ignificant correlation with pods per plant, plant height and s eed number. Genotypes 

with final plant popu lations higher than the recommended population of 266,700 plants /ha had 

higher grain yields . 

 

 
Table 110: Some agronomic traits of soybean in advanced yield test of early maturing lines, Wa, 2014. 

 

Genotype Days to 

50% 
Plant height 

at flowering 
Pods / 

plant 
100-s eed 

weight 
Biomas s 

yield 
Grain 

yield 
                                    flowering         (cm)                                     (g)                  (kg/ha)           (kg/ha)   

TGx1989-19F 47  60  47  11.8  2483  1783 
TGx1989-41F 46  51  64  14.0  2267  2050 
TGx1989-20F 47  62  73  12.7  3434  2516 
TGx1988-3F 48  61  44  14.9  3100  2300 
TGx1987-10F 47  63  95  15.8  1783  1750 
TGx1987-62F 47  64  88  16.3  1967  1917 
TGx1799-8F 47  63  74  13.2  2850  2350 
TGx1740-2F 46  59  73  11.8  4367  2734 
TGx1805-8F 46  59  88  12.1  2800  2183 

  TGx1903-7F             44                     55                        95            12.7                1950                1718   

LSD 2  NS  33  1.9  888  738 
CV% 3.3  17.3  30.4  9.7  22.7  23.6 

 

Advanced yield test of medium maturing soybean lines 

Ten medium maturing  s oybean genotypes  were evaluated in this advance yield trial in Wa in 

2014. Differences among the genotypes for plant height, days to flowering and s eeds per pod 

were  not s tatis tically s ignificant  (Table 103). However, differences  among the genotypes  for 

pod load per plant, grain and biomas s production as well as s eed s ize) 100 s eed weight) were 

s tatis tically  s ignificant.  The  genotypes  flowered  in  46  -  47 days  after planting.    Biomas s 

production  ranged  from 1500 to  5683 kg/ha.  TGx1989-42F  produced  the  leas t aboveground 

dry  matter. TGx1445-3E produced  the highes t biomas s of 5683 kg/ha. Pods  per plant ranged 

from 48 to 125. TGx1845-10E had the leas t number of pods  per plant  while TGx1989-42F had 

the highes t number of pods  per plant. Seed weight ranged from 11.9 to 14.3 g with TGx1845 - 

10E having the leas t s eed weight while TGx1989-42F produced the heavies t s eeds . Mean grain 

yield  ranged  from 1250 to  3017 kg/ha.  Grain  yield  wa s  highes t  for TGx1834-5E  which  als o 

had the higher dry matter production  and leas t for TGx1989-42F. Although TGx1989-42F had 

the highes t number of pods per plant as well as heavies t s eeds this did not trans late into higher 

grain  yields . All the  genotypes ,  except  TGx1989-42F  had  grain  yields  above 2.0 t/ha. Grain 

yield was correlated  with biomas s production  (r = 0.59) and plant s tand (r=0.41) but had no 

s ignificant  correlation  with pods  per plant, plant height and s eed number. The plant s tand of 

TGx1989-42F was 106,700 plants /ha which was about half the recommended plant population 

of 266,700 plants /ha  and  this  probably  explains  its  low aboveground  dry  matter  and grain 

production. 
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Tabl e 111: Some agronomic traits of soybean in adv anced yield test of medium maturing lines, Wa, 2014. 
 

Genotype Days to Plant height    Pods / 100-s eed Biomas s Grain 
 50% at flowering     plant weight yield yield 

                                    flowering        (cm)                                  (g)                  (kg/ha)           (kg/ha)   
 

Quars hie 47  60  59  13.1  4300  2550 
TGx1844-19F 46  51  51  13.4  4533  2884 
Jenguma 47  62  59  12.0  5233  2500 
TGx1844-22E 47  62  57  12.5  4933  2733 
TGx1834-5E 46  63  55  13.7  4383  3017 
TGx1445-3E 47  64  60  13.6  5683  2367 
TGx1989-42F 46  63  125  14.3  1500  1250 
TGx1990-93F 46  59  67  13.3  3133  2917 
TGx1910-6E 46  59  51  12.9  4584  2600 

  TGx1845-10E          47                    55                      48            11.9                4883                2500   

LSD NS  NS  26  1.2  706  465 
CV% 1.9  17.3  28.5  6.4  11.3  12.7 
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