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The year 2019 has been replete with innovative activities 
and projects. We successfully pursuied Africa RISING's 

Large Scale Diffusion of Technologies for Sorghum and 
Millet Systems (ARDT_SMS) project. The Increasing 
Groundnut Productivity of Smallholder farmers in Ghana, 
Mali and Nigeria ended on a note of hope from participating 
communities to persevere with the momentum started with 
their communities.

Our efforts this year have led to the outscaling of 10 
improved varieties that were promoted in Ghana, Mali and 
Nigeria together with integrated crop management practices. 
Efforts were made to improve seed production and marketing 
to enhance access to seed by farmers. Awareness creation 
and sensitization on aflatoxin contamination and control 
options were conducted through demonstrations and media. 
Projects were also able to show great commitment towards 
mechanization of agriculture with small but important 
contributions, such as the demonstration of decortication 
machines. 

The program is going through a modernization phase to 
enhance genetic gains and increase efficiency. Such efforts 
are embedded in the Accelerated Varietal Improvement and 
Seed Delivery of Legumes and Cereals in Africa (AVISA) project 
launched in February 2019. Modernization of crop breeding, 
strong market orientation, gender responsiveness and 
nutrition traits, besides a public-private partnership focus, are 
some components that lend uniqueness to the project.

Message from the Regional and 
Research Program Director, 
West and Central Africa

In 2019, considerable progress was made in all the themes 
of the Regional Program. Measures to enhance access to 
markets and strengthen farmers’ resilience to climate change 
effects remain fundamental. 

A new challenge is now being added to our endeavors: 
a world where the pace of technological innovation is 
continuously accelerating. In order to better adapt to this 
change, a number of innovations were applied by projects, 
including those pertaining to information and communication 
technology, to disseminate timely climate information.

We look forward to continuing this journey of enhancing our 
interventions and seizing opportunities offered by modern 
technology, from breeding to technology dissemination. 

I call upon all our stakeholders to continue to work together 
so that the ideal of a prosperous semi-arid region becomes a 
reality.

Dr Ramadjita Tabo
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Women's leader Maimouna Abdou and her grand-daughter show 
the pop sorghum they've prepared, Garmai, Northern Nigeria. 
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Modernizing breeding system:
Preferred groundnut varieties for farmers in the Semi-Arid Tropics of 
West and Central Africa

Asia and Africa account for more than 90% of 
global groundnut production. West and Central 

Africa (WCA) accounts for three quarters of the 
production in Africa. Despite its vast importance 
as a food and cash crop, groundnut productivity in 
the region remains low, about 1 t/ha compared to 
the global average of around 1.7 t/ha, mainly due 
to abiotic, biotic and socio-economic constraints. 
ICRISAT-WCA’s groundnut program has been working 
with national breeding programs in the region to 
mitigate production constraints. 

The program’s main objective when it was 
established in Niger in 1988 was to provide the 
National Agricultural Research Systems (NARS) 
with a continuous supply of high quality, improved 
germplasm for evaluation and utilization in their 
crop improvement program, with the aim of their 
eventual release, increase in productivity and 
production, thereby enhancing nutrition, health and 
income of smallholder farmers.

The program currently develops improved groundnut 
lines, provides technical backstopping to NARS 
breeding programs in the region, and participates 
in the dissemination of improved technologies. 
The breeding pipeline is given in Figure 1. New 
populations have been developed through crossing 
using elite parents from its working collections 
and introductions. Advancement decisions are 
made from observation nurseries of segregating 
populations, lines and introductions. Promising lines 
have been shared with NARS for multi-environment 
testing of elite lines [regional variety trial (RVT), 
preliminary variety trial (PVT), and national variety 
trial (NVT)] and farmer participatory variety selection 
(FPVS) for eventual release of best bet varieties. 

Early generation seed (EGS) production, 
maintenance and dissemination of released varieties 
were conducted in partnership with NARS, non-
government organizations (NGOs), private seed 
companies, and other development organizations. 

Achievements 
Variety development: The program developed 
84 and 89 new populations in 2018 and 2019 by 
crossing elite parents for focus traits (drought, pod 
yield, foliar disease, rosette, oil content). Segregating 
populations developed in 2016 (100) and 2017 (86) 
were advanced to the next generation during the off-
season and main season. Preliminary and regional 
varietal trials were conducted using fixed lines. 
The 84 and 89 populations are at F3 and F1 stages, 
respectively, and have been planted during the off 
season in 2020. From crosses made in 2016, 3670 
single plants were selected and evaluated under 
single row observation nursery during the 2019 main 
season, where 341 promising lines were selected for 
preliminary variety trials in the 2020 main season. 
In the case of the 2017 crosses, 1551 single plants 
were selected during the 2019 main season which 
will be evaluated in single row observation nursery 
during the 2020 main season. The RVTs were 

Figure 1. The WCA breeding pipeline.
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successfully conducted in each country. Some of the 
varieties were included in national trials and farmer 
participatory variety selection trials. High yielding, 
climate resilient and farmer preferred varieties were 
identified compared to locally grown dominant 
varieties.

Technical support to NARS: Twenty technicians and 
6 breeders benefited from training on the Breeder 
Management System (BMS), groundnut breeding 
techniques and data analysis. A large number of elite 
breeding lines were shared with NARS in Burkina 
Faso (357), Ghana (323), Mali (339), Nigeria (323) 
and others (90) to enhance the gene pool of the 
programs.

Outscaling improved varieties: Through the support 
of the project on Increasing Groundnut Productivity 
of Smallholder Farmers in Ghana, Mali and Nigeria, 
ten improved varieties (ICGVs 86124, 86105, 86024 
and Fleur 11 in Mali; Samnut 22, Yenyawoso and 
NikatieSARI in Ghana; and Samnut 24, 25 and 26 
in Nigeria) were promoted through the production 

of  various classes of seed (85.9 MT of breeder 
seed, 325.6 MT of foundation seed and 2,186 MT 
of certified seed). These were injected into the 
seed system by research institutes, private seed 
companies and farmer organizations. 

More than 160,700 farmer households were 
reached with improved seeds while 302,847 farmers 
and 255 extension, research, and NGO personnel 
benefited from capacity building and awareness 
creation (demonstrations, field days) on groundnut 
production techniques, seed production/marketing 
and aflatoxin management. 

To reduce the drudgery in shelling groundnut, 
165 decorticators were distributed to farmer 
groups in the three countries. At the handover of 
the decorticators in Mali, Mrs Mariam Coulibaly, 
member of the groundnut seed producers’ women 
group, describing the value of ICRISAT’s intervention, 
said: “our collaboration is growing by leaps and 
bounds, and the delivery of these decorticators is an 
example”. 

A helping hand: Mrs Mariam Coulibaly gets a decorticator from Dr Ayoni Ogunbayo.

Photo: D Diama, ICRISAT
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The activities were implemented with financial 
support from Tropical Legumes III, AVISA and 
Groundnut Out Scaling Projects as well as the CGIAR 
Research Program on Grain Legumes and Dryland 
Cereals (CRP-GLDC).

The program is going through 
a modernization process to 
enhance genetic gains and 
increase efficiency. Significant 
progress has been made so 
far by way of mechanizing 
post-harvest operations and 
digitizing data collection and management. With 
the planned establishment of a Regional Crop 
Improvement Hub for West and Central Africa, 
the program will benefit immensely from future 
investments in modernizing pre-and post-
harvest breeding operations.

– Dr Haile Desmae
Principal Scientist, Regional Breeding 

Lead, ICRISAT - West and Central Africa  

“

“
Mariam Coulibaly with her groundnut harvest in hometown 
of Wakoro, Mali.
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Genetic improvement of pearl millet for improved human nutrition 

Dr Prakash Gangashetty, Millet Breeder, ICRISAT with a pilot millet producer in Niger. 

Crop biofortification is a cost-effective and 
sustainable agricultural strategy to reduce 

micronutrient malnutrition arising from iron (Fe) and 
zinc (Zn) deficiencies. Today, 40% of the world's pearl 
millet  [Pennisetum glaucum (L.) R. Br.] is grown in 
Africa; about 85% of it in West Africa. Africa's major 
pearl-millet producing countries are Niger, Nigeria, 
Chad, Burkina Faso, Mali and Senegal. The average 
yield of pearl millet in this region ranges from  
0.7 t/ha to 1.5 t/ha and open pollinated varieties 
(OPVs) dominate cultivation. A large number of OPVs 
have been released and commercialized in West 
Africa. 

A study was carried out to assess the magnitude 
of genetic variation for micronutrients among the 
released OPVs, and to identify those with high Fe 
and Zn densities. These could be used to expand 

cultivation and included in programs targeting crop-
based nutritional security. The aim was also to define 
the baseline of Fe and Zn to gain clarity on branding 
the variety or hybrid as Fe biofortified. Thirty 
released varieties of pearl millet from West Africa 
were selected and tested in a randomized block 
design with three replications across ten locations in 
West Africa. 

Promising results

Based on the mean performance across the 
locations, genotypic (G) effects were highly 
significant (P<0.01) both for grain Fe and Zn densities 
and contributed to 15-20% of total variation. Mean 
Fe density ranged from 33 - 63 parts per million 
(ppm) and Zn density ranged from 30 - 47 ppm. 
ICMP 177002 had the highest Fe density (63 ppm). 

Photo: ICRISAT

4 ICRISAT West and Central Africa
Highlights 2019



5

The other two high-Fe OPVs were CHAKTI (62 
ppm) and ICMV 177001 (58 ppm). There was also 
high and significant correlation between Fe and 
Zn densities (r=0.83); thus improving Fe content 
in pearl millet simultaneously improve Zn density. 
Effects due to environment (E) as well as those due 
to genotype × environment (G × E) interaction were 
all highly significant (P<0.01) both for grain Fe and 
Zn densities. Environmental effects made the largest 
contribution to the variability for both Fe and Zn 
densities, accounting for 32-38% of the total sum of 
square. G×E interaction accounted for 10-15% of the 
variation. 

AMMI analysis showed that first principal 
component accounted for 53% of the G×E sum of 
square, while the first two principal components 
cumulatively accounted for 83% of the G×E sum 
of square for Fe density. Days to flowering ranged 
from 45 to 70 days indicating larger variation for 
flowering days and the need to classify the material 
by maturity group. Earliest flowering of 45 days 
was observed in ICMV 221 and ICTP 8203 followed 
by CHAKTI, while late flowering of 70 days was 
observed in SARIA. Panicle length in the material 
range from 18 - 60 cm indicating larger variability in 
head length. Grain yield ranged from 0.61 t/ha to 
1.48 t/ha. The lowest yielder was ICMV 177001 with 
0.61 kg/ha while the highest yielder was CHAKTI 
with 1.48 t/ha. Overall, the material tested had high 
genetic variability indicating the scope to select for 
Fe, Zn, flowering time, head length and grain yield. 

With the commercial release of CHAKTI as Africa’s 
Fe biofortified millet variety with Fe level of 60 ppm 
and Zn level of 45 ppm, there is hope. Utilising the 
new sources of germplasm from West Africa, we are 
breeding the second generation of Fe biofortified 
cultivars with higher Fe, Zn, head length and grain 
yield with a focus on farmer preference. 

CHAKTI is the first ICRISAT-
bred Fe biofortified pearl 
millet variety in West Africa. 
An initial study to assess Fe 
and Zn densities of released 
and popular OPVs and 
germplasm showed it had 
60 ppm of Fe and good stability for flowering 
time and grain yield. Released for commercial 
cultivation in West Africa in 2018, it is gaining 
popularity due to its earliness, bold grains, 
high Fe and Zn, and high yield. Moreover, being 
non-photoperiod sensitive, adaptation to wider 
geographical locations compared to other 
varieties is easier.

– Dr Prakash Gangashetty 
Pearl millet breeder, ICRISAT – West and Central Africa

“

“
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Burkina Faso, Mali, Ghana, Nigeria and Niger: Strenghthening seed 
systems through AVISA, TL III and HOPE II projects 

Seed systems’ building activities initiated under 
the Tropical Legumes III (groundnut) and HOPE 2 

(millet and sorghum) projects were continued under 
the Accelerated Varietal Improvement and Seed 
Delivery of Legumes and Cereals in Africa (AVISA) 
project in 2019, centering around seed prodiction, 
training and capacity building.

Seed production: Based on the availability of 
newly released varieties from 2018 and previous 
years, production of various classes of seeds was 
undertaken for sustainability of the countries’ seed 
systems. For  the three crops, a total of 6,727 kg of 
breeder seeds was produced by NARS; 195 tons of 
foundation seeds by NARS, seed cooperatives and 
companies; and 6,654 tons of certified seeds by seed 
cooperatives and companies.

Training: On seed catalogue Public and private seed 
stakeholders in Ghana were trained in the use of the 
online variety catalogue (https://www.icrisat.org/
now-get-critical-seed-data-in-one-click/) and linking 

the information to develop their own digital seed 
roadmaps. The catalogue is a user-friendly plaform 
that gives data on varietal characteristics (including 
on-farm and market information) to support 
users’ decision making. The information will help 
stakeholders plan seed production over a number 
of years (breeder, foundation, certified seeds). More 
than 100 seed stakeholders in Nigeria, Ghana and 
Mali underwent a training on market intelligence 
(segmentation) to identify the most adapted and 
high yielding varieties likely to be patronized by 
farmers and to build a seed production pipeline.

Capacity building: Building the capacity of private 
seed cooperatives and companies in Burkina Faso 
(sorghum and millet), Mali (sorghum), and Niger 
(millet) on field practices to improve the productivity 
of their seed production fields was conducted to help 
private partners evaluate how the productivity of their 
seed farms would increase based on any combination 
of factors such as locations, planting dates, plant 
density, fertilizer quantity, and water regime.  

Mali Niger

NigeriaBurkina Faso

Ghana
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To increase the incomes of sorghum and pearl 
millet producers, technologies such as improved 

OPVs and hybrids, seed treatment, integrated soil 
fertility and Striga management and biological 
control of the millet head miner have been promoted 
in Mopti and Sikasso regions of Mali since 2014 with 
USAID Feed the Future funding. 

Since, 2014 the following technologies were 
disseminated through Farmer Field Schools (FFS) and 
demonstration plots in Mopti and Sikasso regions, 
respectively: 

 ▪ Seed treatment such as Apron Star 42WS 

 ▪ Seed of improved varieties of pearl millet, 
sorghum (OPVs and hybrids), groundnut and 
cowpea adapted to the sahelian environment

 ▪ Integrated Striga and soil fertility management

 ▪ Biological control of the millet head miner, mainly 
in Mopti region.

Main achievements since 2014

Thousands of farmers have adopted these improved 
technologies for sorghum and pearl millet production 
in their own fields, with productivity increases of 51% 
in sorghum and 72% in pearl millet reported.

A sorghum farmer in the Sikasso region of Mali during the harvest season. 

Photo: A Diama, ICRISAT

Scaling up sorghum and millet technologies for greater productivity 
and incomes: A winning game in Mali

(including 378 women) were trained in seed production 
techniques and post-harvest handling.

261,197 
(91,419 women) trained  
29,852 Farmer Field School facilitators (including 
10,448 women) on best agricultural practices

(including 165 women) were trained in good agricultural 
practices for both millet and sorghum

FARMERS

EXTENSIONISTS476

68,299 HECTARES 
were covered by improved technologies 

1,082 SEED PRODUCERS

ICRISAT West and Central Africa
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In order to facilitate the adoption of new hybrids 
and OPVs of sorghum, 10,799 demonstration plots 
were established in Sikasso region. New partnerships 
were formed with Mali Agricultural Market Trust 
(MALIMARK) and Association of Professionals in 
Financial Intermediation of Mali (APIFIMA) and 
farmers were coached on how to access loans from 
financial institutions. Following that, Microfinance 
(Soro Yiriwasso) funded a loan of CFA 25.2 million 
or (US$ 43,766), equivalent to 76% of the cereals 
in the store (via warrantage). Banque Malienne 
de la Solidarité (BMS) gave a loan of CFA 2 million 
thousand (US$ 3.7 million) to 36,382 men and 5,198 
women for mineral fertilizers. Banque Nationale 
de Développement Agricole (BNDA) funded a loan 
of FCFA 290 million (US$ 495 thousand)  to 929 
producers, including 36 women and FCFA 118 million 
(US$ 201,709) to purchase cereals from individual 
farmer producers. 

High yielding millet and sorghum varieties under diffusion 
in Mali.

Take home message

▪▪ The warrantage system contributed to increasing 
marketable surplus and facilitated market access 
of smallholder farmers. 
▪▪ The support of microfinance institutions and 

commercial banks enabled farmer organizations to 
benefit from market opportunities while access to 
loans became easier.
▪▪ Innovation Platforms were initiated to overcome 

constraints at all levels of the value chain for the 
sustainability of results achieved. 
▪▪ Beneficiaries are enthusiastic about the 

performance of improved millet and sorghum 
varieties. 
▪▪ Farmer Field Schools (FFS) will in the long run lead 

to better dissemination of improved millet and 
sorghum varieties. 

Photos: ICRISAT

Results achieved in terms of 
farmers trained on the use 
and benefits of improved 
technologies and inputs 
access are very high. But 
these results should be 
extended to more people in 
order improve farmers’ productivity and 
profitability.

– Dr John Nzungize
Senior Project Manager and Technology uptake 

specialist, ICRISAT – West and Central Africa 

“

“

8 ICRISAT West and Central Africa
Highlights 2019



9

Better seed and technologies bring windfall to Nah Dramé

What makes Mrs Nah Dramé from Sofara in 
Djenné district, a witness to the effects of low 

rainfall and climate variability in the past decades 
declare that “farming is most profitable and women 
can earn better livelihoods from it?” This mother of 9 
children and a grandmother has seen bad times, lack 
of quality seed and information on good agronomic 
practices affect productivity in her village. Her local 
variety no longer produces enough to feed the 
family and dependents. In 2014, when Sofara was 
included as a target area in the ARDT_SMS project in 
Mopti region, her active participation in its enabling 
technologies transformed her life. 

Climate resilient and drought-resistant millet and 
sorghum are the main crops grown in the Sahel. 
The project’s objective was to increase the incomes 
of sorghum and pearl millet producers in targeted 
intervention areas by raising the productivity and 
profitability of these cereals. To achieve this goal, 
the project introduced and promoted the use of 
improved technologies such as OPVs and hybrids 
of sorghum and millet, seed treatment, integrated 

soil fertility and Striga management, and biological 
control of the millet head miner. Farmers who 
adopted them have reaped the rewards of a 60% 
increase in productivity. 

Nah attended the trainings on land preparation and 
sowing, application of fertilizer and irrigation at 
recommended times and doses, harvesting, drying, 
and storing provided by the project. Replicating her 
learnings in the Farmer Field School on her farm, 
she was able to produce quality seed, which in turn 
contributed to improving production, food and 
income generated for her family. Emboldened by the 
turn of luck, she extended her sorghum and millet 
farm from 2 hectares to 5. Her attention to detail 
and use of quality seed and improved technologies 
have not gone waste. The seeds she grows are is now 
sold under the label of the national seed laboratory. 
“I produce seed varieties that can cope with climate 
change. My seed is sold to farmers in my village, 
neighboring villages, local farmers’ cooperatives and 
NGOs,” says a confident Nah.

Photo: ICRISAT
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Ignorance is no bliss, children’s education is a priority say 
sorghum farmers in Mali

If you thought education is expensive, try ignorance 
says a popular quote. Farmers in Mali whose 

parents could not afford to send them to school know 
this too well and they do not want a repeat of history. 
Farmers like Timothée Goita and Seydou Dao say that 
if it was not for interventions that improved their 
economic status, they would not have been able to 
enroll their children in school or provide them three 
square meals a days. The farmers say that project 
interventions enabled them to double yields from 
improved varieties, gain access to storage facilities 
and avail timely credit through the warrantage 
system, saving them from selling their harvest at 
throwaway prices during a glut. 

Following the success of the warrantage system a 
few years ago in the AGRA-funded micro dosing 
project, the USAID-funded Africa RISING’s Large-
scale diffusion of technologies for sorghum and 
millet systems (ARDT_SMS) project replicated it with 
great success. Out of the 34 Innovation Platforms 
that were initiated (29 in Sikasso and 5 in Mopti), 
3 were introduced to the warrantage system by 
the project. Hundreds of farmers like Timothée 
and Seydou, who are part of farmer organizations, 
have benefited through the system that links them 
directly to markets and financial institutions.

Farmer Timothée Goita builds a house in nearby Yorosso town so that his daughter Safiatou, who is studying there, faces 
no accommodation problems. 

Photo: N Diakite, ICRISAT
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Financial turnaround in a farmer’s life

For farmer Timothée Goita, an active member of one 
of the Innovation Platforms in the Sikasso region, it 
all began with the adoption of a new high-yielding 
and drought-tolerant improved sorghum variety, 
Tiandougou coura, developed by Institut d’Economie 
Rurale (IER) in collaboration with ICRISAT. “During 
the drought years, I barely harvested 600 kg/ha 
of the local variety. The improved variety that I 
got from the head of the agricultural sector of my 
region as part of the ARDT_SMS project gave me a 
yield of up to 1,500 kg/ha,” he says. Post-harvest, a 
microfinance arrangement through the warrantage 
system helped him to sell his produce at a good price 
and at a convenient time.

“The main advantage of the warrantage system 
is food security. It allows us to sell our harvest for 
better prices. Thanks to the initiative, I bought an ox 
to plow the field and I built a new house with a sheet 

metal roof in Yorosso town located a few kilometers 
from my village. My children will soon be moving in 
to pursue their studies in Yorosso and they will not 
have a problem finding accommodation,” explains 
Timothée, who lives in Kafona village, near Yorosso, 
Sikasso region.

Recalling how it was like before the project 
interventions, Timothée says, “I had to either work 
as a laborer in neighboring fields or migrate to 
another city. Even then, I was able to meet only half 
of my family's annual food needs.” 

“Now I produce enough food to feed my family 
for the whole year. I can afford more than three 
meals a day for my children. My family eats millet 
and sorghum-based foods alternating with maize, 
cowpea and other products to bring in more 
diversity in our diet. I sell part of my surplus to buy 
different foods and I can pay for the school fees of 
my children on time,” says Timothée. 

ICRISAT West and Central Africa
Highlights 2019



Reversing migration and investing in education

Mr Seydou Dao from Kafona village in Sikasso region, buys a new motorcycle for his younger brother. 

Photo: S. Toure, ICRISAT

In some localities in Sikasso region of Mali, the 
annual cost of educating a primary school student 

in a village public school is equivalent to the cost 
of 300 kg of cereals and FCFA 15,000 (US$ 25) for 
renting a house. Most farming households find the 
cost prohibitive. Sometimes, a household can support 
a few of their children’s school fees while asking the 
others to drop out. 

Farmer Seydou Dao who dropped out of school does 
not want his children to face a similar situation. “In 
2019, I spent about FCFA 80,000 (US$ 133.3) to pay 
the school fees of my children. This money came 
from the sale of improved sorghum variety Jakumbe 
(CSM63E) from IER and ICRISAT's collaborative work. 
I always regret dropping out from school and I don’t 
want my children to go through it,” says Seydou.  

Many farmers in the community have similar success 
stories to share following the use of improved 
sorghum varieties and adopting the warrantage 
system. 

This increase in farmer incomes has begun to attract 
young people to agriculture and is stalling the rural 
exodus. Seydou narrates how he bought his younger 
brother a new motorcycle for FCFA 600,000 (US$ 
962) using part of the income he got from selling 
produce of hybrid sorghum Sewa developed by IER 
and ICRISAT and grown on 2 hectares of his land. 
Seydou recalls how when his mother fell ill they were 
able to get her quickly to a nearby hospital on the 
motorbike. Seydou also bought a new bicycle for one 
of his children whose school is 4 km away.

12 ICRISAT West and Central Africa
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Helping farmers create their own marketing plan

Innovation Platform coordinator, Mr Seydou Traore, 
oversees about 11 warrantage stores. In 2018, he 
was able to store up to 156 tons of sorghum, 114 
tons of pearl millet and 56 tons of cowpea. To utilize 
the warrantage system, farmers were trained in 
creating their own marketing plan, including how to 
obtain a loan from a microfinance institution. The 
stored produce of the platform members served as a 
guarantee to the credit allocated to each participant. 
Many farmers used the credit to take up income-
generating activities and used part of it to meet their 
household  needs during the off-season. Farmers no 
longer sold their produce immediately after harvest. 
The storage facility equipped them to wait for the 
opportune time and to discover their bargaining 
power when they collectively sold their produce. 

In 2019, members in Traore’s Innovation Platform 
were able to negotiate the price of sorghum at FCFA 
120/kg (US$ 0.2/kg) and that of millet at FCFA 115 
(US$ 0.2) against a previous price of FCFA 85/kg 
(US$ 0.14) and FCFA 75/kg (US$ 0.12), respectively. 
Cowpea sold for FCFA 275 (US$ 0.5) against FCFA 200 
(US$ 0.33) previously. 

– Agathe Diama
Head-Regional Information, ICRISAT-West and 

Central Africa

From interviews with 
participant farmers of the 
Innovation Platforms (IPs) 
of the ARDT_SMS project 
in Sikasso region, we 
undertand that IPs have 
played a significant role 
in bringing farmers together as groups and 
teaching them to use collective strength 
to increase their negotiating power in the 
market. 

“

“
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A Nutri-Food Basket for the Sahel: The African Development Bank 
invests in Sorghum and Millet Compact 

To contribute to food and nutrition security in 
seven countries in the Sahel and to improve 

farmer livelihoods, the Sorghum and Millet 
Compact was launched to link last mile populations 
to value chains. The Compact is part of the African 
Development Bank’s plan to transform agriculture 
in Burkina Faso, Chad, Mali, Niger, Nigeria, Senegal 
and Sudan through the Technologies for African 
Agricultural Transformation (TAAT) program.

Through Innovation Platforms, the Compact 
catalyzes and enhances the seed sector, combines 
the best genotypes with the “best bet” nutrients 

and water management options together 
appropriate agronomic practices and integrated pest 
management options, while building the capacities 
of farmers and other actors in proven technologies. 
Efforts are also being made to link farmers to inputs 
(seeds and fertilizer) and output markets and 
promote their effective integration.

The intervention over two seasons, used awareness 
raising campaigns through media as well as field 
demonstrations and field days with the objective of 
reaching as many beneficiaries as possible. Capacity 
building was provided through training sessions. 

Sorghum farmers with their harvest in Sikasso region of Mali.

Photo: S. Toure, ICRISAT
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Data from Burkina Faso, Mali, Senegal and Sudan 
show that improved sorghum seed was planted on 
603,620 ha and millet seed on 129,000 ha in the last 
two seasons, coupled with appropriate soil fertility 
and water management practices to produce 830,000 
t and 112,000 t, respectively. This benefited 683,782 
sorghum growers and 161,252 millet growers.

The adoption of improved seeds coupled with good 
agronomic practices (GAPs) are expected to raise 
yields from 1 t/ha to 3 t/ha in sorghum and 0.8 t/ha 
to 2 t/ha in millet. This is expected to result in the 
additional production of 831,301 t of sorghum and 
112,817 t of millet in the four countries.

The Innovation Platform approach coupled with 
demonstration plots and sensitization campaigns is 
boosting the uptake of new technologies. Building 
strong linkages between farmers and input/
output markets will lead to the sustainability of the 
program. The promotion of sorghum and millet 
stover processing will ensure efficient utilization and 
crop-livestock integration.

Seed production 

Breeder seed

6,100 kg

128 tons

4,700 tons

670 kg

74 tons

645 tons

Sorghum

Sorghum

Sorghum

Millet

Millet

Millet

Foundation seed

Certified seed

Training

Agriculture and enterprises development

3,037

3,059

7,035 4,963

1,740

1,233

778

farmers and 

farmers

sorghum

women

women

millet

agricultural extensionists

GAPs and seed production techniques

technicians, farmers, 
input dealers and stover processors

Use of post-harvest technologies

Small seed packs distributed

        The Sorghum and Millet 
Compact will continue to work 
in the seven intervension 
countries together with 
a consortium of actors to 
promote the uptake of proven 
technologies. Training of crop 
and livestock farmers and seed producers will 
ensure the availability of quality products and seed. 
We will achieve TAAT’s goal of reaching millions of 
farmers with proven technologies and transform 
Africa into a food exporter. We will also continue to 
engage with decision makers to develop initiatives 
to mobilize additional funds to support the scaling 
up of the Compact.

“

“

– Dr Dougbedji Fatondji
Compact Leader, ICRISAT - West and Central Africa 
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Equipping farmers to improve yields

Providing momentum: TAAT national partners being given motorbikes.

To facilitate mobility, the Compact partners were 
given motorbikes. “Low yields of sorghum and 

millets are a major concern for farmers in the Sahel. 
These motorbikes will help us reach the last mile where 
access is often difficult by car,” said Dr Abdoulaye Diallo, 
Sorghum Breeder at the Institut d’Économie rurale (IER) 
and Compact country Focal Point.

“A comprehensive management program has been 
designed to assist farmers to invest an additional 

US$ 151 per ha on improved seeds, water harvesting 
and Integrated Soil Fertility Management. This will 
increase average yields to 1.8 t/ha and steadily 
reduce Striga infestation, resulting in even greater 
mid-term gains,” assures Dr Dougbedji Fatondji, 
the ICRISAT scientist coordinating the Compact that 
aims to target about 40-50% of African farmers with 
technologies that boost agricultural productivity and 
self-sufficiency by 2025.

Photo: A.Diama, ICRISAT
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         Farmers are very appreciative 
of variety Darou (ISRA-S-622B) 
because it produces quality 
grains without tannin, quality 
fodder and sweet grain for human 
consumption. We have developed 
this variety for large-scale 
dissemination in the Sudano-Sahelian zone where 
rainfall is between 600 mm and 800 mm. In 
Senegal, this zone includes Kaolack, Kaffrine and 
the North of Tambacounda regions.

        GB 8735, bio-fortified with 
Zinc and Iron, is preferred because 
of its earliness. Its white and big 
grains are suitable for processing. 
In addition, the good exertion 
of the head prevents millet 
headminer attacks.

– Dr Cyril Diatta
Sorghum Breeder, Centre National de 

Recherches Agronomiques de Bambey (CNRA)

– Dr Ousmane Sy
Millet Breeder, CNRA

“ “

“
“

Low yields of sorghum and millets are a major concern for farmers in the Sahel. Therefore, partners of the compact 
are happy with the improved millet and sorghum varieties that the project has made available to  research and it 
end users. During a visit to the seed multiplication site of the Compact in Bambey, Senegal, Dr Cyril Diatta, Sorghum 
Breeder at the Centre National de Recherches Agronomiques de Bambey (CNRA, Bambey), hihglighted the value 
of the sorghum varieties being disseminated. Dr Ousmane Sy, Millet Breeder, CNRA, Bambey, emphasized on the 
preference of farmers for short- duration millet varieties such as GB 8735 (Origin: ICRISAT)
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Sorghum goes pop: Success stories from a Nigerian initiative

Have you heard of ‘pop’ sorghum or ‘diet’ sorghum 
flour? If you haven’t, you are missing updates on 

an ancient grain that is gaining popularity in Nigerian 
markets and in nearby regions as well. Industries 
with guidance from researchers have picked up 
suitable varieties to manufacture ready-to-cook 
flours (plain, composite, diet and confectionery) for 
use in breweries and as animal feed. This kind of an 
outcome was possible through an initiative that is 
now five years old and works across the sorghum 
value chain from farmers to markets through 
innovation platforms.

The beneficiaries of the initiative – Sorghum 
Outreach Program of the Agricultural Transformation 
Agenda Support Program (ATASP, phase I) are farmer 
and processor groups, farmer input/service supplier 
groups, fabricators, marketers and transporters, seed 
companies, unemployed youth, training participants, 
policy makers and people influenced by market 
information services.

The program’s strategy was to deliver a package 
of practices that included raising awareness on 
improved sorghum varieties, building capacity 
of farmers through good agricultural practices, 

Preparing pop sorghum.

Photo: C Bode, CGIAR

18 ICRISAT West and Central Africa
Highlights 2019



19

introducing processing and machine fabrication 
to provide avenues to unemployed youth and 
to improve industry interface for the uptake of 
sorghum produced by farmers. A range of activities 
and training programs were undertaken in 2019 to 
achieve project targets.

Raising awareness on sorghum among farmers, 
consumers, communities and policy makers through 
fairs and training programs was a priority. Visitors 
flocked to the ICRISAT promotional stall at the 
National Agricultural Show and Seed Fair where 
seed of improved varieties were on display and 
demonstrations were held on the use of small-
scale agricultural machinery such as the stover 
crusher. Visitors also tasted sorghum products like 
pop sorghum, cakes and doughnuts. Many were 
interested in sorghum product development. A 
total of 400 posters, manuals and booklets were 
distributed.

The program also distributed planters, weeders, 
threshers and choppers and agro-inputs (510 kg of 

improved sorghum seed and 63 bags of fertilizers) 
as prizes to groups that performed well during the 
year. The local media covered the event extensively 
and more than 25 programs were aired on local 
radio and television channels in English and Hausa 
languages.

Improving industry interface with flour millers 
resulted in bringing out packaged sorghum flour 
in Nigeria. It came with added shelf life due to 
techniques developed by the millers themselves. 
Samsorg 17, Samsorg 45 and Samsorg 47 suited 
millers while CSR-01 and CSR-02 were preferred by 
brewers. Many new products are in the pipeline. 
Given that barley imports are high in the country, 
policy makers were asked to intervene in reviving the 
dwindling demand for sorghum among breweries. 
Alternatively, off-takers in Niger and Kano states 
agreed to source sorghum from all over Nigeria 
for brewing and confectionery purposes. Three 
Innovation Platforms that were set up established 
linkages with major sorghum industrial markets.

Sorghum flour “Dawavita” for improving the livelihood of consumers; madeNorthern Nigeria Flour Mills. 

Photo: H. Ajeigbe, ICRISAT
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(L-R): Demonstration of the stover crushing machine and preparation of pop sorghum at the agricultural show and seed fair.

Photos: ICRISAT

During the last two years, over 6,179 participants 
from four Staple Crops Processing Zones (SCPZ) 

of ATASP -1 in Nigeria have gone through practical 
demonstrations on the use of the Hammer mill with 
cyclone to produce high quality plain and composite 
sorghum flour, processing of pop sorghum, sorghum 
bread, biscuits, cake, spaghetti and improved 
traditional dishes such as tuwo and kunun tsamiya. 

The trainings started yielding dividends when 
some trainees took it up as a serious business to 
generate income from the products. Many of the 
products were presented at this year’s community 
sensitization and pre-season training of lead 
farmers on Good Agronomics Pactices (GAPs) and 
of community seed producers on sorghum seed 
production, especially in Kano-Jigawa SCPZ. 

Many beneficiaries like Mrs Hadiza Shuaibu Lawan at 
Garun-Malam presented a cake made from sorghum 
flour to the training participants and informed that 
they were selling the products in their community. 
Mrs Shuaibu says she has been making profits from 
the sales and Mrs Aisha Musa of Dawakin Kudu has 
used her own resources to train other women on 
how to generate income from making sorghum-
based products.

Project: Nigeria - Agricultural Transformation Agenda 
Support Program - Phase 1 (ATASP-1)
Donor: African Development Bank Program through IITA
Partners: National Centre for Agricultural 
Mechanization (NCAM), Ilorin-Lokoja - Highway Idofian, 
Kwara State, Nigeria and ICRISAT
CGIAR Research Program: Grain Legumes and Dryland 
Cereals (GLDC).

Hands-on: Women entrepreneurs in sorghum-based income 
generating activities

Members of a women’s group preparing sorghum noodles. 
Photo: C Bode, CGIAR

Inspection of seed by NASC (National Agricultural Seed Council) and ICRISAT representatives. 
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Inspection of seed by NASC (National Agricultural Seed Council) and ICRISAT representatives. 

Mrs Marthe Dembélé, Research Technician, ICRISAT-Mali on field work.

 Photo: A Diama
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Integrated crop management

A farmer in a pilot demonstration plot in Nampossela, Mali. 

Photo: ICRISAT
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Effectiveness of locally secured egg parasitoids against the fall 
armyworm in sorghum in Africa

The fall armyworm (FAW) Spodoptera frugiperda 
(J.E. Smith) (Lepidoptera: Noctuidae), a pest 

native to the Americas, has been causing serious 
damage to maize and sorghum in Africa since 2016. 
The immediate reaction to its invasion ranged from 
the use of locally available materials such as ash, sand 
and botanical extracts by farmers to governments 
procuring and distributing pesticides to farmers. 
Unfortunately, these solutions are not sustainable in 
terms of effectiveness, scalability and environmental 
cost. Biological control can offer an economically and 
environmentally friendly alternative and contribute 
to an Integrated Pest Management approach. 

In the Americas, biological control of FAW is based 
on existing diverse natural enemies with particular 
focus on egg parasitoids which are multiplied and 
used in augmentative releases. This approach is 
only possible when effective natural enemies are 
encountered. In Niger, this necessitated identifying 
the natural enemies occurring on FAW, such as 
egg parasitoids and assessing their effectiveness in 
controlling FAW.

In Niger, eggs and larvae of FAW were collected in 
fields in different locations in 2017 and 2018 and 
incubated for emergence of parasitoids. Encountered 
egg parasitoids were tested in the laboratory. On-
farm testing of the most promising egg parasitoids 
was carried out in six sorghum fields. In each field, 
20% of the plants were infested with FAW egg 
masses to mimic natural infestation. Three fields 
were subject to parasitoid releases and compared 
to three others which did not receive any parasitoid. 
Eggs were collected and evaluated for parasitism.

Results 

The parasitoids encountered included egg-larval 
parasitoid Chelonus sp. (Hymenoptera: Braconidae); 
and larval parasitoids Cotesia sp. (Hymenoptera: 
Braconidae), Charops sp. (Hymenoptera: 
Ichneumonidae), Campoletis sp (Hymenoptera: 
Ichneumonidae) and unidentified tachinid fly. In 

addition, two egg parasitoids were encountered, 
among which were Trichogrammatoidea sp. 
(Hymenoptera: Trichogrammatidae) and Telenomus 
remus Nixon (Hymenoptera: Platygastridae).  In 
the laboratory, T. remus parasitized both hairy and 
non-hairy egg masses while Trichogrammatoidea 
sp. tended to parasitize the non-hairy external layer 
egg masses. As a consequence T. remus parasitized 
up to 75% of FAW eggs compared to only 27% by 
Trichogrammatoidea sp. Likewise T. remus yielded 
more progeny (7-fold) than Trichogrammatoidea sp. 
Females of T. remus have a lifespan of nearly 17.5 
days, and the development from egg to adult takes 
11 days at a temperature of 27.8°C and a relative 
humidity of 85%. Found that released T. remus were 
able to find and parasitize FAW eggs within the 
sorghum field. On-farm release of T. remus led to 
70% FAW egg parasitism compared to only 14% on 
control fields which did not receive any parasitoids.  
In addition to the laboratory and field research, 
a training on mass rearing of egg parasitoids was 
given to 27 scientists and extensions agents from 11 
African and 4 Asian countries.

On-farm release of T. remus will be carried out 
to confirm its effectiveness in biological control 
programs. In addition,  other existing egg parasitoids 
will be explored while continuing the training 
to national programs on mass rearing of egg 
parasitoids.

Parasitized eggs of the fall armyworm 
(% mean ± S.E.) in release and control farms in 2019 
after the on-farm release of Telenomus remus. 
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The egg parasitoid T. 
remus emerged as the 
most promising biological 
control agent. Releases of 
T. remus led to a 4.7-fold 
increase in egg parasitism. 
Interestingly, T. remus 
is the main parasitoid of 
FAW in the Americas where it is also used in 
augmentative biological control programs. 
The culture of T. remus has been successfully 
established in the laboratory, laying the 
groundwork for its use in augmentative 
releases against the FAW in Africa.

– Dr Malick Ba
Entomologist, ICRISAT-Niger

“

“

Adult of Telenomus remus (left) and on-farm releases of T. remus (right).

Training on mass rearing of FAW egg parasitoids.
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Resource poor farmers across the drylands of 
the West African Sahel apply little or no organic 

or inorganic fertilizers. Removal of crop residues 
leaves the soils depleted of nutrients and vulnerable 
to degradation, deforestation and desertification. 
This leaves rural communities vulnerable to food 
insecurity, risks and climate change impacts. 
Agroforestry systems that protect fragile soils, 
improve water and nutrient use efficiency and soil 
fertility, reduce wind erosion and at the same time 
diversify food and incomes are the answer.

Different agroforestry management options with 
pearl millet (Pennisetum glaucum), cowpea (Vigna 
unguiculata) and ziziphus (Ziziphus mauritiana) were 

Optimizing agricultural productivity and sustainability in a 
Ziziphus mauritiana – based farming system

explored to improve productivity and incomes of 
farmers in Niger. Improved pearl  millet variety ICMV 
IS99001 and cowpea variety ISV 128 were planted 
with and without Ziziphus (traditional system) at 
ICRISAT research station, Sadoré in Niger during 
four years (2015-2018). The experiment was a 
factorial 2x3x4 design corresponding to two blocks 
(with/without ziziphus trees at 80 plants/ha, three 
cropping systems involving  sole millet (MM), sole 
cowpea (CC) and millet/cowpea intercrop (M/C), and 
four fertilizer treatments in a split-split arrangement. 

Recommended doses of mineral fertilizer, farmyard 
manure alone or with mineral fertilizer were 
applied on millet and cowpea using the microdosing 

A pruned Ziziphus mauritiana field sown with millet 20 days later and with cowpea 30 days later at ICRISAT’s Sadoré 
research station in Niger.

Photo: ICRISAT
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technique. Ziziphus trees were pruned at the start 
of each season (May) by removing about 50% 
of the canopy (see photo). Crop yields and the 
fruits of Ziziphus were measured each season to 
evaluate agricultural productivity and incomes. Soil 
property was analyzed before and after four years of 
cultivation.  

Achievements

In the sole millet and millet/cowpea intercrop 
systems, ziziphus increased millet grain yields from 
90% to 140% and water use efficiency (WUE) from 
105% to 145% compared to the traditional system 
without ziziphus. In the sole cowpea system, ziziphus 
increased cowpea grain yields from 80% to 110% and 
WUE from 105% to 110%. In the ziziphus decreased 
cowpea grain yields from 5% to 30% but increased 
WUE from 90% to 120%.  Ziziphus reduced soil 
acidity by 7% while increasing soil organic carbon 
by 6%. Available P, N and K increased by 9%, 12% 
and 17%, respectively under ziziphus. Fruits from 
ziziphus plants contributed to an increase in incomes 
from 3 to 30 times compared to the system without 
ziziphus. 

This study was co-funded by the EU and IFAD project 
‘’Restoration of degraded land for food security and 
poverty reduction in East Africa and the Sahel: Taking 
successes in land restoration to scale’’, Grant: PRUNSAR 
(D-37401). The authors are grateful to Dr Fergus Sinclair 
and Dr Leigh Ann Winowiecki from ICRAF for fruitful 
collaboration.

Authors: Boubié Vincent Bado*a, Anthony Whitbreadb, 
Maman Laminou Sanoussi Manzoa

a ICRISAT, Niamey-Niger, b ICRISAT), India
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The agroforestry system 
with its 80 plants of Ziziphus 
per hectare has several 
advantages. It is a system that 
is simple, inexpensive and 
manageable by smallholder 
farmers. It can be easily 
integrated into low input smallholder farming  
systems and ensures sustainable management 
of soil fertility and land resources. Future 
research could contribute to identifying 
combinations of the density of Ziziphus 
trees, crops and fertilizer doses to optimize 
productivity in agroforestry systems.

“

“

–  Boubié Vincent Bado
Principal Scientist, Drylands Systems and 

Livelihood Diversification

Global revenues from sole millet and millet/cowpea 
intercrops grown with and without Ziziphus mauritiana 
over 4 years (2015-2018) at ICRISAT Sadoré Research 
Station, Niger.
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Genebank management and phenotyping crops for drought and low 
phosphorus tolerance

Maintaining a wide diversity of accessions is the 
best way to ensure that farmers and breeders 

have the genetic material necessary to adapt to 
climate variability. Management of collections 
conserved in genebanks and collecting missing 
accessions will limit genetic erosion and ensure 
germplasm availability for utilization. To accelerate 
germplasm use to enhance crop productivity in 
the semi-arid zones, phenotyping for abiotic stress 
tolerance will lead to trait discovery and selection of 
high-yielding genotypes.

Since its establishment, ICRISAT’s Regional Genebank  
in Niamey, Niger has maintained pearl millet, 
sorghum, groundnut and pigeonpea collections. 
It has also been involved in phenotyping pearl 
millet, sorghum, groundnut and cowpea genotypes 
for drought and low phosphorus tolerance and 
identifying interesting traits for breeding programs 
to select improved varieties useful for farmers.

Collections are conserved in cold rooms where 
storage temperature and relative humidity are 
constantly monitored. A fire alarm and security 
access have been installed as part of risk 
management. 

During the last two years, we characterized and 
regenerated 10,317 accessions of pearl millet, 
sorghum, groundnut and pigeonpea. These 
include accessions under conservation and new 
acquisitions from germplasm collected in gap areas 
and donations from partners. Health tests were 
conducted on 10,428 accessions while 17,241 
accessions were tested for viability in 2018 and 
2019. In addition, passport data of 13,739 accessions 
was made available online (www.iscgbank.icrisatne.
ne). Furthermore, 1096 accessions from medium 
term storage (MTS) were transferred to long term 
storage (LTS). Seeds of 13,739 accessions from MTS 
were characterized to include additional traits. 

ICRISAT’s regional genebank in West and Central Africa. 

Photo: A Diama, ICRISAT
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To build the capacity of genebank staff, 2 research 
technicians and 2 scientific officers attended a 
training on strategies and methodologies for 
conservation, data collection, management and 
enhancing use of germplasm at ICRISAT Hyderabad, 
India while all staff were trained on Quality 
Management System in Niger by Crop Trust staff. 
Facilities were upgraded in the form of a seed drying 
area to better manage seed during processing. A 
bar coding system was introduced for conservation, 
distribution and field data management. To meet 
international genebank standards, we put in place 
Standard Operating Procedures (SOPs) for major 
activities of the genebank. The external review 
conducted on September 2019 reported positive 
feedback on activities and recommendations for 
improvement. 

Crop phenotyping for drought and/or low 
phosphorus tolerance: 

 ▪ Phenotyping of 76 groundnut elite lines for 
drought tolerance showed significant decrease of 
transpiration, specific leaf area, root dry matter, root 
length density and yield components under water 
stress conditions. Genotypes ICGV 92206 and ICGV 
06319 showed low transpiration, high pod yield and 
early maturity under both water regimes. 

 ▪ Characterization of 214 West African sorghum 
association panel genotypes under well-watered and 
water stress treatments showed significant variation 
for plant height and days to flowering across 
treatments, country of origin and botanical types. 

 ▪ Nine pearl millet varieties were phenotyped in the 
field to quantify landraces and improved genotypes 
response across different location in Niger with 
contrasting rainfall gradient and low phosphorus 
conditions. Results showed that phosphorous 
fertilization impact on biomass, panicle weight, 
grain yield and harvest index was associated with 
cropping environment. The effect of irrigation and 
phosphorous treatments across genotypes was 
also consistent.

Authors: Hamidou Falalou, Bacharou F Achirou, Abdoul 
Karim L S, Awel M S, Nana Fassouma M, Harou A and 
Halilou O.

Significant progress 
was made in genebank 
management and the 
acquisition of new 
accessions, mainly through 
collecting germplasm 
in gap areas. Facilities were upgraded to 
improve conservation capacity and efficiency. 
Phenotyping genotypes for major abiotic stress 
tolerance led to identifying interesting traits 
useful to select improved varieties. Phenotyping 
efforts will continue for shoot and root traits 
to better understand drought and low nutrient 
tolerance mechanisms.

– Dr Falalou Hamidou
Senior Scientist, Regional Genebank

Photo : ICRISAT

“

“
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Systems analysis – Focus on 
Climate Change Agriculture and 
Food Security

Photo : ICRISAT
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How does subscription to CIS drive gender and age productivity gaps?

About a third of crop yield variability is explained 
by climate variability and change. As the 

threat from climate becomes more pronounced to 
smallholder farmers in West Africa, the need for the 
delivery and dissemination of climate information 
services magnifies. The CGIAR Research Program 
on Climate Change, Agriculture and Food Security 
in West Africa (CCAFS-WA) is supporting the 
dissemination of climate information services (CIS) 
through its climate-smart villages (CSV) of Lawra 
and Jirapa in Northern Ghana. The delivery of CIS to 
farmers is sustained by the development of a public 
private partnership (PPP) business model strategically 
linked to the Ghana “Planting for Food and Job” (PFJ) 
initiative. The objectives are to: 

 ▪ Measure gender gap in productivity;
 ▪ Measure age gap in productivity;
 ▪ Predict the effects of CIS on gender gap; and 

 ▪ Predict the effects of CIS on age generation gap.

Data on 117 farmers were collected in 2018 by Esoko 
in the two districts of Lawra -Jirapa to assess the 
needs of farmers in terms of climate information 
services. This baseline dataset has been utilized 
to estimate the average treatment effects using 
a propensity score matching. This assessment 
differentiates productivity by gender (women, men) 
and age (youth and adults). The activities consisted 
of data collection, data analysis and desk review. 
The results show that there is an age generational 
gap in productivity for selected crops, particularly 
in maize. This productivity gap is even more 
pronounced between men and women. The gap is 
hypothesized to be due to the differential access to 
climate information services in favor of men. About 
16% of men were already subscribed to receive CIS 
compared to none in the women’s group. This same 
comparison shows that adults (14%) are more likely  
to subscribe than youth (9%). 

Photos : ICRISAT
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Using the subscription as an instrument of 
treatment, the results indicate that subscription 
to CIS increases maize yields by 31 kg/ha after 
controlling for age, household size and farming 
experience. 

Most of the predictions from the model (see table 
below) show that improvements in yields will be 
the highest among adult women (21%) and lowest 
among adult men (13%). Youth men and women will 
realize equal improvements in maize yields (15%).  

The implication is that while overall productivity 
gap reduces, it reduces the most between men and 
women (from -29% to -25%). This is indicative of a 
relatively less important productivity gap between 
youth and adults than across men and women. 

Predicted yields by age and gender groups.
Youth 

women
Adult 

women
Youth 
men

Adult 
men Overall

Potential yield 
change (%) 15 21 15 13 14

Potential yield 
change (kg/ha) 37 50 47 44 45

Maize – Initial yield 
(kg/ha) 247 238 320 346 322

Maize - Pre- 
dicted yield (kg/ha)  284 288 367 390 367

Hence, policies aimed at addressing gender gaps 
could be more promising than those aimed at 
reducing the age gap (see table above).

In short, it was found that subscription to CIS has 
the potential to increase yields (e.g., maize); yield 
improvement is heterogenous across different age 
and gender groups of farmers; gender and age 
productivity gaps persist even after controlling for 
potential selection bias; that age productivity gap is 
relatively less important; and addressing the gender 
gap could be more promising than reducing the age 
gap.   

Productivity gaps by age and gender groups.

Gender gap Age generation gap

Initial -29% -8%

Predicted -25% -7%

The CIS technologies offer great potential for 
yield expansion and income improvement among 
women. Better data are needed that account for 
input use differences, including investigation into 
the potential to target women.

Subscription by gender (2018 baseline)

Men Adults

De
ns

ity

De
ns

ity

-1 -1 -1-1
0 0

.5 .5

1 1

0 0 001 1 112 2 22

Women
Youth

Subscription by age (2018 baseline)

Subscription to weather forecast or market price alerts Subscription to weather forecast or market price alerts
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Scaling-up climate information services in Ghana through a public 
private partnership business model

Public private partnerships (PPP) are mechanisms 
that allow public entities improve infrastructure 

or services using the expertise and resources 
available in the private sector. These mechanisms 
bring in solutions where the public sector is lagging 
or inefficient. The “Planting for food and jobs" 
flagship project in Ghana has succeeded in reducing 
poverty and food insecurity through a PPP business 
model that facilitates the dissemination of climate 
information services in Lawra and Jirapa, two climate 
smart villages in northern Ghana. 

CCAFS-WA’s support to the PPP business model 
between Esoko, Vodafone, the Ghana Council 
for Scientific and Industrial Research (CSIR), the 
Ministry of Food and Agriculture and the Ghana 
meteorological agency, Toto agric, aWhere and 
farmers organizations targeting the inclusion of 
women and youth, is expected to close existing gaps 
in agriculture and attract more women and youth to 
businesses in agriculture. 

The objectives of the project were to: 
 ▪ Foster a strong partnership between public and 

private sectors;
 ▪ Promote the use of climate information services 

addressing climate change and variability in 
farming practices;

 ▪ Enable a transformative agricultural system 
through climate-smart practices and services; and

 ▪ Contribute to improving food availability, reducing 
poverty, and conserving ecosystems.

The PPP framework involved the generation of climate 
information services (CIS) through an Information 
Technology (IT) platform to improve the livelihood of 
farmers. The model went through four stages:

Stage1: Baseline assessment - Esoko conducts a 
baseline study of 20,000 farmers. 

Stage 2: Designing a model of CIS platform – Esoko 
enhances its existing partnership with private 
companies and public institutions.

Piloting the CSV Monitoring Plan in Lawra-Jirapa: in a meeting with Doggoh community elders.

Photo : Anton Eitzinger, CCAFS
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Stage 3: Creating evidence - CCAFS and Esoko 
continue to monitor the effectiveness of the PPP in 
delivering CIS tailored to the needs of farmers. 

Stage 4: Scaling - With evidence of success, the 
model will be scaled out and up in Ghana, mainly 
among ‘Planting for food and jobs’ beneficiaries. 

In 2019, 7,379 farmer participants from 10 different 
communities in 10 district in the Upper West and 
Bone East Regions were trained by two Esoko 
trainers. The training focused on the efficient and 
appropriate mechanisms of disseminating seasonal 
forecasts in rural Ghana. This was geared towards 
staff capacity building to better serve smallholder 
farmers.

The IT platform allows rural farmers to receive 
downscaled information on seasonal forecast on 
their mobile phones either as voice messages, 
SMS or through their call centers. The forecast 
information consists of total rainfall, onset and end 
of the rainy season, plus a 10-day forecast across 
the rainy season. In addition, farmers receive agro-
advisories to help them understand and apply 
received information and market price alerts. This 
PPP business model has led to wider dissemination 
of CIS to facilitate strategic farm management 
decisions such as time of planting, input application 
(inorganic fertilizer), labor activity (weeding), 
and harvest. In addition to improving production 
efficiency, marketing strategies built around price 
information alerts allow farmers to benefit from 
higher prices in different markets. Lessons learnt 
can help improve climatic risk mitigation, enhance 
climate resilience and expand business opportunities 
for private enterprises.

Of the 7,379 farmers trained, 37% were women. 
A total of 893 farmers called the call center for 
information on weather forecast (31%), market 
prices (11%), CSA advice (51%) and other general 
enquiries (7%). 

Such partnerships help farmers fast track untapped 
opportunities and a close examination of the gender 
and generation approach to climate information 
services offer prospects for project expansion and 
diffusion among marginalized groups.
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Advice

GeneralI
nquiries
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The Climate Smart Village approach adopted by 
CCAFS is meant to generate evidence on the 

utility of climate-smart agricultural technologies, 
practices and services in building resilient agricultural 
production systems. Prior to their setting up in pilot 
countries, CCAFS carried out baseline surveys in 2011 
in 21 research sites across 17 countries within five 
regions. In Ghana, CCAFS partners implemented the 
village baseline studies and organizational baseline 
surveys in one out of the seven villages where the 
household survey was implemented. Seven years 

Assessing changes in agricultural practices and livelihoods 
in climate smart villages of Ghana

later, the CCAFS program carried out midline surveys 
again in Lawra-Jirapa, Ghana. 
The goal of the CCAFS midline surveys was to assess 
the nature of changes that have occurred over the 
years and whether these changes are helping villages 
adapt to, and mitigate climate change. The Ghana 
midline survey was a test case to ascertain how 
quickly and easily the three levels of surveys can be 
conducted a second time round and to determine 
if there has been significant change that is worth 
tracking in other sites. 

A midline survey in Doggoh village in Ghana. 

Photo: Godfred S Jasaw 
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The midline surveys included three components: 
households (HMS), villages (VMS) and 
organizational (OMS). It involved revisiting the 
original 140 households from the CCAFS baseline 
surveys. A quantitative questionnaire was used 
with basic indicators of welfare, information 
sources, livelihood/agriculture/natural resource 
management strategies, needs and uses of climate 
and agricultural-related information and current 
risk management, mitigation and adaptation 
practices. The village surveys were conducted using 
a participatory approach consisting of a community 
meeting and focus group discussions with men and 
women. The organizational surveys were conducted 
with the main organizations drawn from the villages 
using interviews with institutional actors. 

The village survey consisted in characterizing natural 
resource utilization, organizational landscapes, 
information networks for weather and agricultural 
information, and defining the vision of the future 
for the community. Following the midlines surveys, 
a workshop was organized in Jirapa to feed back the 
preliminary results.

Insights from the midline surveys 

 ▪ The demography of households changed with an 
increase in household size and better education of 
household members.

 ▪ Adaptation and mitigation indices changed 
with a decrease in the number of farmers using 
adaptation and mitigation practices.

 ▪ The main drivers of change for livestock and crop 
production changed even though the weather/
climate remained  the most important driver of 
changes.

 ▪ Use of inputs and credit increased considerably 
with more households using fertilizers, pesticides 
and improved seed.

 ▪ The number of high producers and high sellers of 
products fell. 

 ▪ Food security improved as more than half of the 
households went hungry for less than 4 months a 
year.

 ▪ Household asset portfolios improved; about 49% 
of households had high level of assets.

 ▪ Improvement in community resources: More 
trees have since been planted in the settlement 
area, indiscriminate felling of trees has reduced 
and banning of small-scale gold mining has 
contributed to improved vegetation cover.

 ▪ More organizations are working on food security, 
natural resource management, infrastructure, and 
agriculture and food security. 

 ▪ Information networks improved with new sources 
of information, including mobile phones that are 
providing the community with information on 
agriculture, market and climate.

The midline survey showed satisfactory progress 
towards building a natural resource management 
regime to contribute to food security in the face of 
climate and ecosystem changes. Practices such as tie 
ridging, crop rotation and improved seed/varieties 
through CSV activities have improved crop yields and 
incomes, contributing to improved food security and 
household assets in Lawra-Jirapa.

Percentage of households that went hungry for different 
number of months from 2011 to 2018.

Percentage of households with different levels of 
assets (basic, intermediate and high).

More than 6 hunger 
months/year

5-6 hunger 
months/year

3-4 hunger 
months/year

1-2 hunger 
months/year

Food all year round/
No hungry period

Basic level

Intermediate 
level

High level

9%

5%

62%

38%
33%

42%
46%

17%

1%
0%
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50%
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Mid-term
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Photo: Antoine Eitzinger

The midline surveys 
were useful in generating 
household indicators 
and food security indices 
that allow the tracking of 
behavior change in the 
CSV. Data from the surveys 
will be used as secondary 
data for future impact assessment of the 
CSVs to ascertain if the observed changes 
in the area can be attributed to CCAFS 
interventions. An endline survey is planned 
for a sound assessment of the impact of the 
intervention.

– Dr Mathieu Ouedraogo
Senior Scientist, Participatory Action Research, CCAFS

“

“

SARI and CCAFS monitoring team.

This article was contributed by:

Mathieu Ouedraogo1, Robert B. Zougmoré1, Prosper 
Houessionon1, Laura Cramer², Philip Thornton², 
Saaka Buah3

1 International crops research institute for the semi-
arid tropics - ICRISAT, Bamako, Mali.

2 International Livestock Research Institute -ILRI, 
Nairobi, Kenya.

3 Savanna Agricultural Research Institute - SARI,  
Wa Ghana.
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Economic evaluation of the use of weather and climate 
information services in Senegal

Mariama Keita of Sikilo Village checks an SMS message 
advising on current weather and farming conditions in 
Senegal. Mariama shares the messages she receives with 
other members of the community. She has actively been 
using climate forecasts to stay productive and thrive under 
climate change. 

Senegal is affected by climate variability, which is 
characterized by a decrease in rainfall amount 

and an increase in temperature. Since 2011, CCAFS 
has collaborated with national partners in Senegal to 
strengthen the capacities of farmers to face climate 
risks through their access to and use of weather and 
climate information services (WCIS). To date, WCIS 
has proven to be an important agricultural input in 
Senegal. In a bid to scale up and sustain the WCIS 
delivery system, an economic evaluation of WCIS use 
was performed.

The main objective of the study was to assess the 
impact of the use of WCIS in Senegal, in  particular to 
determine the willingness to pay (WTP) for it in the 
agriculture sector and the impact of its use on millet 
and rice yields.

The study was carried out in five regions (Kaolack, 
Kaffrine, Sedhiou, Ziguinchor and Kolda) of the 
country due to their agricultural importance and 
their vulnerability to climate change. Data was 
collected based on stratified sampling. In total, 1,500 
farmers were randomly selected. The Tobit model 
was used to determine the WTP and the treatment 
effects method used to calculate the impact of WCIS 
use on the yield.

Achievements

In terms of yield, the use of WCIS showed a positive 
and significant impact -- 116 kg/ha on millet and 
114 kg/ha on rice (see figure). The factors that 
influence the use of WCIS are marital status, level 
of education, experience in the agricultural sector, 
involvement in an association, possession of a 
radio and level of confidence towards it. Indeed, 
the more educated a person is, the more he 
understands the benefits of WCIS. It is the same 
for the level of experience in the agricultural sector 
and involvement in a producers’ group. The latter is 
explained by the fact that producers’ organizations 
are gateway to projects. Radio is the most important 
WCIS communication channel. In addition, it was 
observed that age has a negative effect on the 

Photo: V. Meadu (CCAFS).

use of WCIS. Older people take fewer risks than 
younger people do. Therefore, aged people are more 
reluctant to innovate.

Impact of WCIS use on rice and millet yields.
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The WTP analysis was done on several levels. First, 
a descriptive analysis of WTP was done according 
to the different channels. Secondly, the factors 
that influence the WTP were analyzed and the 
predicted values for each channel determined. 
Dissemination channels such as SMS, voice call and 
radio were taken into account. The information 
package includes seasonal forecasts, daily forecasts 
of wind, rain, temperature, etc. The predicted values 
of the WTP were estimated as follows: US$ 0.05 
for one SMS, US$ 1,554 for all SMS per year US$ 
0.256 for a voice call, US$ 2,302 for all calls in the 
year, US$ 0.241 for a radio program and US$ 2.093 
for all programs in the year. Thus, to define price 
ranges, it is important to consider these figures as 
the maximum prices that a farmer is willing to pay 
to access WCIS. Furthermore, the access and use of 
WCIS are the main factors that influence the WTP.

Results of this study will immediately be used to:
 ▪ Engage public and private actors in the business 

models;

 ▪ Raise awareness on the importance of the use of 
WCIS among farmers;

 ▪ Advocate for mainstreaming WCIS into national 
adaptation plans; and

 ▪ Engage the Government of Senegal in WCIS 
sustainability.

In addition to these results, a market study and a 
definition of the roles and responsibilities of the 
various stakeholders will be carried out to guide the 
definition of sustainable WCIS delivery models. 

Climate change is one of 
the major challenges that is 
undermining farmers’ efforts 
in Senegal. Therefore, the 
use WCIS as an adaptation 
tool has become paramount. 
However, WCIS delivery 
cannot be sustainable without 
a permanent funding mechanism. Such a 
mechanism may include the identification, 
testing and implementation of business 
models through public-private partnership. 
This study provides valuable inputs for the 
establishment of these business models.

– Dr Issa Ouedraogo
USAID/CINSERE Project Coordinator

“

“
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State-of-the-art in Climate-Smart Agriculture: Insights from 
Country Profiles

The Climate-Smart Agriculture (CSA) Country 
Profile series assesses issues related to climate 

change challenges along with solutions in the 
agricultural sectors of more than 30 countries 
across Africa, Asia, and Latin America and the 
Caribbean (LAC). In Africa, a series of 10  country 
profiles were developed in countries in West Africa 
and Small Island Development States. The country 
profiles provide a baseline of the state of CSA across 
countries of interest to actors seeking to invest in 
CSA. The main objective is to establish national CSA 
baselines. It specifically seeks to engage governments 
and financing institutions on the CSA concept and 
to identify entry points for further research and 
investment. As an over arching goal, the CSA Country 
Profile initiative is expected to advance CSA in the 
public agenda, raising awareness of the importance 

The CSA country profile series takes stock of the best-bet 
climate-smart agriculture practices and technologies, 
enabling environment and finance sources by country 
to better understand opportunities for investment. The 
report draws analysis from datasets and aggregates 
results from individual in-country expert validation, 
assessment of CSA technologies and mapping of enabling 
environments. To date, it offers the most complete 
overview of climate-smart technologies across the listed 
countries.

Results/achievements
The CSA country profile (CP) provides results over four 
main sections:
 ▪ Overview of the agricultural sector and the current 

and potential future impacts of climate change. 
The analysis of the national agricultural context is 
built around dimensions that help characterize the 
agriculture sector in the country and influence the 
developments in the sector directly or indirectly: 
economic, social, land use, productive and climatic. 

 ▪ Agricultural practices and technologies documented 
and qualitatively assessed for their “climate-
smartness”. The climate-smartness levels are assessed 
with respect to three CSA pillars: productivity, 
adaptation and mitigation. As results, the CSA 
technologies and practices that present opportunities 
for addressing climate change challenges are 

of financing investments that simultaneously 
promote productivity, adaptation and mitigation. 

A baseline data was developed on key indicators of 
importance for the agriculture sector and resources 
used for key production systems. Overall, 8 to 
10 key production systems are prioritized based 
on economic, productive and nutrition quality 
dimensions. A consultation workshop with in-
country experts and farmers’ representatives served 
as a forum to validate the collected data, map 
the institutions and policies enabling promotion, 
scaling - out and finances for CSA. The CSA practices 
selected are associated with very specific systems 
and regions (agro-ecological zones) for climate 
smartness assessment with respect to productivity, 
adaptation and mitigation. 

shaped around the landscape / agroecological zones 
perspective.

 ▪ Institutions and policy environment to enable CSA 
promotion and scale out are assessed. This section 
presents a mapping of institutions and policies that 
play a key role related to one or more of the themes or 
related sectors: agriculture, climate change, forestry, 
environment, natural resource management, rural/ 
sustainable development.

 ▪ International and national sources that can finance in-
country CSA initiatives are identified and analyzed. ÜSA 
country profiles developed will serve for:

 ▪ Sensitizing the decision makers and disseminating 
key information. Follow up on the country profiles 
publications is crucial for official launching to enhance 
government awareness, ownership and engagement

 ▪ Developing CSA investment plans at national and sub-
national and decentralized level

 ▪ Designing specific actions in term of policies, programs 
as well framing the background of national institutions 
to address climate change issue

 ▪ Taking appropriated actions for national climate service 
frameworks linked to CSA initiatives.

About the authors:
P. Houessionon1, S.T. Partey1, R.B. Zougmore1, A. Nikiema2

1CCAFS/ICRISAT, Bamako, Mali, 2FAO Regional Office Accra, 
Ghana
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Shaping agricultural and environmental governance through 
science-policy platforms 

Interaction between scientists and policymakers 
is important in tackling climate change issues 

and improving agricultural and environmental 
governance. However, challenges remain in how 
to connect these two stakeholder groups to 
achieve sustainable results. The CCAFS program 
has innovated by setting up science-policy dialogue 
platforms in Ghana, Mali and Senegal to mediate 
between stakeholders. These platforms use 
scientific evidence to raise awareness of climate 
change impacts on agriculture and advocate 
for mainstreaming climate change and CSA into 
agricultural development plans. 

Existing analytical models, including science-push, 
demand-pull and co-production were tested on 
drivers and outcomes of science-policy interaction 
in environmental and agricultural sciences. A semi-
structured questionnaire, open-ended interviews, 
reviews of technical reports and knowledge 
documents by platforms were used to gather and 
analyze data on better understanding how platform 
operation strategies and achievements drive 
decision-making on climate change and CSA.

The following activities were carried out:
 ▪ Analytical categories were targeted to determine 

the credibility, salience and legitimacy of platforms 
with respect to their mandate to influence 
policymaking processes;

 ▪ Data were collected on platforms’ operational and 
communication strategies, knowledge products 
developed, activities and achievements; and

 ▪ Data were analyzed in the light of the emerging 
understanding of stakeholders’ perspectives and 
experiences and increased interest in platforms.

A summary of the main results showed that:
 ▪ Participatory and inclusive organization and 

implementation of platforms induced credibility 
and trustworthiness among national stakeholders, 
increasing their visibility and contribution to 
decision making.

 ▪ Institutionalization of platforms through 
registering and embedding them into existing 
structures gave confidence to stakeholders, 
provided local legitimacy, improved international 
fund raising, and thereby promoted sustainability. 

 ▪ Activity planning and implementation, capacity 
building, knowledge sharing and mutual learning 
enabled platforms to engage policymakers in filling 
knowledge gaps on climate change and becoming 
aware of evidence-based CSA solutions.

 ▪ Co-creation of knowledge by platforms with 
policymakers improved two-way communication, 
prioritization of solutions, interaction/
synergy, engagement, dialogue and policy 
recommendation uptake.

The lessons learned from the experiences and 
achievements of the platforms have led to the 
development of a framework of platform operation. 
Further studies are needed to better understand 
the barriers and boundary structures around the 
platforms in order to develop an innovative advocacy 
group on agriculture that can serve as a model for 
other sectors. CCAFS’ “Enabling policies” project 
could serve as a springboard to explore some of 
these aspects.

In short, science-policy platforms are emerging 
as an innovative tool to propel policymaking on 
agriculture and climate change. Their integration 
and institutionalization in different countries 
enhance their credibility, relevance and legitimacy 
among decision makers. Effective co-development 
of solutions to climate change vulnerabilities 
requires good two-way communication. Uptake of 
CSA and climate change in decision making could 
be improved with further evidence disseminated 
through appropriate communication products and 
tools. All the lessons learned helped generate a 
sustainable operating framework for platforms. 
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This study is the result of a partnership between the CGIAR Research Program on Climate Change, Agriculture and Food 
Security (CCAFS) and the platforms of the three countries concerned. CCAFS funding comes from several donors including 
the CGIAR Fund Council, Australia (ACIAR), European Union, International Fund for Agricultural Development (IFAD), 
Ireland, New Zealand, Netherlands, Switzerland, USAID, UK and Thailand.

A framework for the operation of the platforms.  
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products such as policy briefs, 
working papers, technical reports, 
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• Capacity building
• Workshops and meetings

Policy and  
decision-making

Science and other 
knowledge systems

Uncertainties 
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Climate change affects men and women around 
the world differently. With women having 

limited access to, and control over key assets and 
even information and inputs, they tend to be 
disadvantaged in terms of their ability, flexibility 
and means to change agricultural 
practices to adapt to a changing 
climate. In sub-Saharan Africa in 
particular, where women are mostly 
engaged in rainfed agriculture under 
precarious conditions, the effects 
of land degradation as a result of 
climate change are increasingly 
affecting their production system. 
In order to improve farmers’ 
capacity to cope with recurrent 
climate variability through the use 
of climate information, a study was 
conducted in 11 regions of Senegal. 
Its objectives were to: (i) determine 
the climate information needs 
of women; (ii) identify the level 
of access to climate information 
services and (iii) identify the factors 

that can influence women’s access to climate 
information. About 1,170 farmers were randomly 
selected, of which 20% were women. Data was 
collected using a mix of quantitative and qualitative 
methods and two probit regressions. 

Factors influencing gendered access to climate information services 
in Senegal 

Specific climate information needs of men and women.
Type of climate 
information Men (%) Women (%) All (%) Difference (%)

Onset date 89.65 (0.01) 94.85 (0.01) 90.68 -5.2 (0.02)**

Cessation date 90.39 (0.01) 94.85 (0.01) 91.28 -4.45 (0.02)**
Cumulative 
rainfall 85.49 (0.011) 88.84 (0.02) 86.15 -3.36 (0.025)

Daily rain 
forecast 87.19 (0.01) 93.13 (0.017) 88.38 -5.94 (0.023)**

Dry spells 84.2 (0.011) 92.27 (0.018) 85.81 8 (0.025)**
Wet spells 82.28 (0.012) 77.25 (0.027) 81.28 5 (0.028)*
Off season rains 87.5 (0.01) 87.98 (0.021) 87.61 -<1 (0.024)
Temperature 
forecast 87.3 (0.01) 87.12 (0.022) 87.26 -<1 (0.024)

Wind forecast  86.02 (0.011) 87.55 (0.02) 86.32 -1.5 (0.02)
Source: Surveys (2017).
** and * denote significance levels of 1%, 5%, and 10%, respectively.
Figures in parentheses are standard Errors.

Dr Diouf (center) with MyAgro partners during a field visit in Fatick. 

Photo: I Ouedraogo, ICRISAT
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Key results 

Climate information needs 
Respondents were asked the type of climate 
information they would like to receive and the 
preferred channels through which they wished to 
receive the information. Climate information needs 
differed between men and women (see table). More 
women reported they were in need of information 
on rainfall onset date (95% against 90% of men), 
cessation date (95% against 90% of men), daily rain 
forecast (93% against 87% of men) and dry spells 
(92% against 84% of men). Regarding the type of 
channels desired, there was a strong preference for 
radio by both men (39%) and women (46%) and the 
least preference for SMSes. 

Access to climate information (CI)
There were significant differences between men and 
women with regard to access to climate information 
services. Men have more access to almost all CI 
compared to women. A total of 37% of men received 
at least one CI compared to 32% of women. The 
most disseminated information were on the onset 
date of rains (33% for men against 29% for women) 
and cessation date (28% for men against 23% for 
women).

Determinants of access 
Results showed that for both men and women, area 
of residence, ethnicity and perceptions affected 
access to CI, with high statistical significance (p <1%). 
The factors that most influenced women’s access 
were their origin (nativity) and the willingness to act 
against climate change. Women who are not natives 
had better access to climate information, which is 
likely to improve access by 58% based on the results 
of a marginal effects analysis. Of the two ethnic 
groups that were represented in the study (Diola and 
Peulh), women who belonged to the Diola group had 
better access to climate information. Membership 
in a farmer organization such as the Citizen 
Working Group was an advantage. It is important to 
underline that 84% of the women are members of 
an organization but only 10% are members of the 
Citizen Working group. For men in particular, income 
supplementing activities such as a small commercial 
business, transportation, etc., and adaptation 
strategies could significantly (p <5%) affect the 

Dr Ndèye Seynabou Diouf 
Manager – Monitoring & Evaluation, CCAFS

Climate services have 
become an essential 
agricultural input in 
Senegal. Recent studies 
revealed that users (men 
and women) of the 
seasonal forecast gained 
an additional 158 kg/
ha and 140 kg/ha on average of  millet 
and rice crops, respectively. The impact 
of the use varies largely by sex and the 
type of decisions made. About 88% of 
the beneficiaries of weather and climate 
information services declared that the 
information was useful and relevant.

“
“

probability of access by 31% and 13%, respectively. 
The ability to read and write in the local language 
were crucial for access to climate information.

Producers have shown a real interest in receiving 
climate information on seasonal forecast, dates of 
the onset and cessation of rains, among others, 
which seems to be crucial to improve decision 
making in the management of their agricultural 
production. It is evident that access to CIS is 
influenced by gender. So while promoting large-scale 
access, it is essential to consider gender-specific 
factors in order to enable appropriate decision 
making in the agriculture sector.
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Adoption and impact of integrated Striga and soil fertility 
management strategy in Mali

Striga poses a problem in areas with low moisture 
and low soil fertility due to increased population 

pressure, decreased use of fallow land minimal use of 
fertilizers (Sibhatu 2016). It is harmful to smallholder 
farmers’ livelihoods, particularly in cereal-based 
agricultural systems. To stamp out its harmful effects 
on sorghum and millet production systems in Mali, 
ICRISAT developed an integrated Striga and soil 
fertility management (ISSFM) approach combining 
microdosing, intercropping cereals-legumes, 
biological control and seed treatment with Apron 
star. Under the project ‘Large Scale-Diffusion of 
Technologies for Sorghum and Pearl Millet Systems 
(ARDT_SMS)’ funded by USAID-Mali, ICRISAT and 
its implementing partners have promoted ISSFM in 
Mopti and Sikasso regions. 

Despite considerable efforts to develop and 
disseminate Striga management approaches, there 
is little empirical evidence of their adoption and 
impacts in dryland regions of West Africa. 

The study originated in a household survey in May 
2018 conducted in collaboration with Catholic 
Relief Services, European Cooperative for Rural 
Development, Mali Agricultural Market Development 
Trust, etc. A survey questionnaire was prepared and 
enumerators were trained in collecting information 
from farm households via personal interviews. A 
double stage sampling procedure was used to select 
villages and farm households in Sikasso and Mopti 
regions. A random sample of 30 villages on average 
were selected from each region. This was followed 
by a random sampling of an average of 10 to 12 farm 
households from each village. The data collected 
pertained to socio-demographic characteristics, 
technology application, production and productivity, 
household consumption, market information and 
farmers’ perceptions about ISSFM. 

A binary endogenous switching regression (ESR) 
framework was used at two stages to estimate the 
decision to adopt ISSFM and its impact on household 

food security. The ESR framework can control 
observed and unobserved heterogeneity to reduce 
selection bias. In the first stage of ESR, farmers’ 
choice to adopt ISSFM approach was modelled and 
estimated using a probit model. In the second stage, 
the relationship between the outcome variables and 
technology adoption along with a set of explanatory 
variables was estimated using the ordinary least 
squares model with selectivity correction.

Results

The survey involved 694 smallholder farmers 
producing mainly pearl millet and sorghum, 
and most of them have on average 20 years of 
experience in cereal production, with an average 
land holding of 5.50 ha each. The average age of the 
farmers interviewed was 43 years, the majority of 
them were men (82%) and very few received formal 
education (14%). The household size was estimated 
at 10 members.

Results from the probit model showed that 
education, social group membership and source 
of technology information are positively and 
significantly correlated with the probability of 
adoption of ISSFM. The result on education suggests 
that farmers with formal education are more likely to 
apply ISSFM in their field, and that is consistent with 
the notion that education is important in adopting 
new innovations and technologies (Huffman 2001). 
The positive effect of the extension variable on 
the probability of adoption indicates that farmers 
with contacts to extension services are more likely 
to adopt technology, and confirms the importance 
of information as a means of reducing uncertainty 
about technology. Belonging to a farmer’s group 
increases the probability of adopting ISSFM, 
confirming the idea that social networks facilitate 
the flow of information, which tends to enhance the 
adoption of new technologies (Bandiera and Raul, 
2006).
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The results related to impact show that the adoption 
of ISSFM increases food availability for household 
consumption. Additional average food availability 
for household consumption was 664 kg/ha (for 
households that adopted) against 451 kg/ha for 
non-adopters. These results are consistent with the 
idea that adoption of new agricultural technologies 
can improve farm productivity (Minten and Barrett, 
2008) and enhance household food security. 

Contacts with extension services also contribute to 
the adoption of new technologies, confirming the 
importance of information in reducing uncertainty 
about technology. 

These results highlight the potential role of 
new agricultural technology in attaining food 
security through increase in farm productivity and 
production. 

Average treatment effects with endogenous switching regression model.

Outcome variable Treatment effect
Decision stage

To adopt Not to adopt Average treatment effect
Household 
consumption

Farm households that did 
adopt

1379.594 715.538 664.055 (23.256a) ***

Farm households that did 
not adopt

1124.106 672.624 451.481 (19.267) ***

aNumbers in parentheses are standard errors.
***Significance level at 1%.

Exploiting all the benefits 
of new technologies to 
improve household food 
security calls for effective 
policy measures that 
promote their adoption, 
such as  improving farmers’ 
education, promoting social networks in rural 
areas, and developing information channels 
on technology management through extension 
services. 

– Dr Felix Badolo
Scientist, Agricultural Economics

“
“
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Scientific and institutional 
recognition

Dr Zougmoré was given the Derek Tribe Award in Brisbane. The award is given 
biennially to a citizen of a developing country in recognition of their distinguished 
contributions to the application of research in agriculture or natural resource 
management in a developing country or countries. As part of the award 
presentation, he spoke on Building climate resilient agriculture and food systems 
in sub-Saharan Africa: challenges and actionable solutions.

Dr Robert 
Zougmoré 
honoured 
in Brisbane
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Mentors of the year
 ▪ Baloua Nebie
 ▪ Aboubacar Toure

Research achievers
 ▪ Prosper Houessionon
 ▪ Abubakar Hassan Inuwa

30 years 
 ▪ Abdou Saidou 
 ▪ Diambala Maimouna Atto 
 ▪ Hassane Seyni 
 ▪ Mamane Allassane 
 ▪ Ressy Hadjara Issoufou 
 ▪ Yayé Halidou 

Service Awards
10 years 

 ▪ AbdoulayeTangara 
 ▪ Sabine Togola 

15 years 
 ▪ Hamadou Amoukoutar

Shine Awards
Support Champions:  • Amadou Sina   
   • Zamalé Diarra

Fellowship
Dr Nadine Worou was selected to be part of the first 
cohort of the One Planet Fellowship Program. 
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Outstanding partnership award for West and 
Central Africa Program 

With the ‘Harnessing Opportunities for Productivity 
Enhancement (HOPE) of Sorghum and Millets in Sub-
Saharan Africa – Phase II

Dr Christopher Ochieng Ojiewo (ICRISAT); Ethiopian 
Institute of Agricultural Research, Amhara Regional 
Agricultural Research Institute; Oromia Agricultural 
Research Institute; Tigray Agricultural Research 
Institute; Ethiopian Seed Enterprise; Amhara Seed; 
Oromia Seed Enterprise; Department of Research 
and Development, National Semi-Arid Resources 
Research Institute; Institut de l’Environnement et 
des Recherches Agricoles; Burkina Faso Fédération 
des Professionnels Agricoles; Association Minim 
Song Panga; Institut d'Economie Rurale; Union 
locales des Producteurs de Céréales; Association 
des Organisations des Paysans Professionels, 
Union of Agriculturists of the Cercle of Tominian; 
Association d’Eveil au Developpement Durable; 
Union Semencière des Coopératives de Production 
du Maïs de Dièdougou Fana; Faso Kaba; Institute for 
Agricultural Research; Federal Ministry of Agriculture 
and Rural Development; Ahmadu Bello University; 
and Usman Danfodiyo University 

Outstanding scientific article 

Improvement of restorer lines for strengthening 
pearl millet (Pennisetum glaucum L.) hybrid 
breeding in West and Central Africa by Dr Hassane 
Zakari, Dr Riyazaddin Mohammed, Dr Prakash 
Gangashetty, Dr M Govindaraj and Mr Moussa 
Tangara

First grant from a new donor 

 ▪ Dr Prakash Gangashetty for the project ‘Striga 
control in pearl millet phase II suicidal germination 
as a control strategy for Striga hermonthica 
(Benth.) in smallholder farms of sub-Saharan 
Africa Phase I’  

 ▪ Dr Hippolyte Djosse Affognon supported by Dr 
Haile Desmae for the project ‘Upscaling improved 
groundnut varieties through integrated seed 
systems for improving income and nutrition in 
dryland of Ghana and Mali’  

 ▪ Dr Folorunso Mathew Akinseye supported by Dr 
Hakeem Ajeigbe and Dr Murali Krishna Gumma 
for the project ‘Participatory soil salinity/sodicity 
management for sustainable crop productivity 
under irrigation and improved livelihood in 
Kano River Irrigation Project under Transforming 
Irrigation Management in Nigeria (TRIMING 
Project)’

 ▪ Dr Hamidou Falalou supported by Dr Hari 
Kishan Sudini for the project ‘Developing 
Aspergillus flavus resistant peanut using seed coat 
biochemical marker(s)’ 

 ▪ Dr Prakash Gangashetty for the project ‘Delivering 
low glycaemic index (GI) pearl millet grains for the 
benefits of type-2 diabetics in African regions’

 ▪ Dr Mathieu Ouédraogo supported by Dr Robert 
B Zougmore and Mr Prosper Houessionon for the 
project ‘Capacity building in support of weather, 
water and climate services in Mali and Niger’ 

 ▪ Dr Robert Zougmore for the project ‘Food system 
adaptations in changing environments in Africa 
(FACE-Africa)’

First grant as Principal Investigator 

 ▪ Dr Hippolyte Djosse Affognon supported by Dr 
Haile Desmae for the project ‘Upscaling improved 
groundnut varieties through integrated seed 
systems for improving income and nutrition in 
dryland of Ghana and Mali’

 ▪ Dr Mathieu Ouédraogo supported by Dr Robert 
Zougmore and Mr Prosper Houessionon for the 
project ‘Capacity building in support of weather, 
water and climate services in Mali and Niger’
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PhD: 12
 ▪ Female: 3
 ▪ Male: 9 Masters degree: 8

 ▪ Female: 2
 ▪ Male: 6

Nigeria: 4455
 ▪ Female: 1243
 ▪ Male: 3212

 ▪ Female: 2307
 ▪ Male: 2375Niger: 4682Mali: 37

 ▪ Female: 4
 ▪ Male: 33

Capacity building

Trainees: 9174  Mali: 37  Niger: 4682  Nigéria: 4455 

Niagale Camara, cereals and legumes producers in Siby, Mali.  

Photo: L Wrigth, ICRISAT
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Mali: 83       Niger: 46       Nigeria: 20       Senegal: 3
Mali
 ▪ Ramadjita Tabo: Research Program Director – West and and Central Africa, Country Representative, 

Principal Investigator – HOPE II, Mali
 ▪ Robert Zougmore, Regional Program Leader – Climate Change, Agriculture and Food Security (CCAFS)
 ▪ Aboubacar Toure, Senior Scientist – Sorghum Breeding
 ▪ John Rusagara Nzungize, Project Manager and Technology Uptake Specialist, Africa Risings large-scale 

Diffusion of Technologies for Sorghum and Millet Systems (ARDT-SMS)
 ▪ Ayoni Ogunbayo, Country Project Manager, Mali – USAID Project
 ▪ Birhanu Zemadim Birhanu, Senior Scientist – Land and Water Management
 ▪ Hailemichael Shewayryga, Senior Scientist – Theme Leader, Regional Breeding
 ▪ Issoufou Kapran, Senior Scientist –Seed System Specialist
 ▪ Mathieu Ouédraogo, Senior Scientist – CCAFS
 ▪ Felix Badolo, Scientist –Agricultural Economics
 ▪ Hippolyte Affognon, Senior Project Manager and Technology Uptake Specialist
 ▪ Agathe Diama, Head – Regional Information
 ▪ Baloua Nebie, Scientist – Sorghum Breeding
 ▪ Yila Jummai Othniel, Scientist – Gender Research
 ▪ Nadine Worou, Program Officer
 ▪ Fatondji Dougbedji, Senior Scientist – Agronomy

Niger
 ▪ Malick Niango Ba, Country Representative
 ▪ Boubie Vincent Bado, Principal Scientist – Dryland Systems and Livelihood Diversification
 ▪ Falalou Hamidou, Regional Scientist – Physiology
 ▪ Larwanou Mahamane, Senior Scientist, Climate Smart Agriculture
 ▪ Clarisse Umutoni, Post-doctoral fellow, Livestock Science
 ▪ Prakash I Gangashetty, Scientist – Pearl millet breeding
 ▪ Bouba Traore, Scientist

Nigeria
 ▪ Hakeem Ajeigbe, Country Representtive
 ▪ Ijantiku Ignatius Angarawai, Senior Scientist – Sorghum Breeding
 ▪ Michael Boboh Vabi, Country Project Manager
 ▪ Folorunso Mathew Akinseye, Post-doctoral fellow

Senegal
 ▪ Issa Ouedraogo, Project Coordinator – Climate Services, CCAFS
 ▪ Ndèye Seynabou Diouf, Manager – Monitoring & Evaluation, CCAFS
 ▪ Pierre CS Traore, In-Business Researcher (Secondment)

Research team
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Senegal

Mali

Burkina Faso

Ghana

Niger

Nigeria

Kaffrine

Yatenga

Northern
Upper East
Upper West

Diffa
Dosso
Maradi
Tahoua
Tillabéry
Zinder

Abuja (FCT)
Adamawa
Anambra
Bauchi
Borno
Enugu
Gombe
Jigawa
Kaduna
Kano
Katsina
Kebbi
Sokoto
Taraba
Yoba

Kayes
Koulikoro
Mopti
Ségou
Sikasso
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guide to biological control of fall armyworm in Africa using 
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Biological- Control-of-FAW_Final-updated.pdf   (http://oar.icrisat.
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conductance study on twelve (12) genotypes of sorghum 
[Sorghum bicolor (L.) Moench]. International Journal of Plant & 
Soil Science 31(3): 1-9, 2019; ISSN: 2320-7035.

Traore F, Waongo A, Ba N M, Dabire-Binso L C, Sanon A, Tamo 
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(Lepidoptera: Crambidae). International Journal of Tropical 
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Sanon A and Pittendrigh B. (2019). Effects of cold- and hot-
pressed neem oil on eggs of the pod-sucking bug Clavigralla 
tomentosicollis Stål (Hemiptera: Coreidae) and its parasitoid 
Gryon fulviventre Crawford (Hymenoptera: Scelionidae) 
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Traore K and Birhanu Z B. (2019). Soil erosion control and 
moisture conservation using contour ridge tillage in Bougouni 
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Traore B, Zemadim B and  Guindo M. (2019). Understanding soil 
fertility management under cereal cropping systems in southern 
Mali. Ibadan, Nigeria: IITA. Permanent link: https://hdl.handle.
net/10568/101117.     (http://oar.icrisat.org/11414/)

Traore K and Zemadim B. (2019). Improving croplivestock 
productivity and household income through the use of contour 
bunding and agroforestry options. Ibadan, Nigeria: IITA. 
Permanent link: https://hdl.handle.net/10568/101116.

Vabi M B, Ajeigbe H A, Kasim A A, Sadiq S A and Bala L. (2019). 
Adoption of varietal and accompanying groundnut technologies 
in Sokoto and Kebbi States of Northwestern Nigeria. Net J. Agric. 
Sci. 7(2): 56-68.   (http://oar.icrisat.org/11197/)

Vabi M B, Sadiq A S, Amina M, Aminu S, Hippolyte A, Ajeigbe 
H A and Abba A K. (2019). Patterns and drivers of the adoption 
of improved groundnut technologies in Northwestern Nigeria. 
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Waongo A, Traoré F, Ba N M, Dabire-Binso L C, Murdock L L, 
Baributsa D and Sanon A. (2019). Effects of PICS bags on insect 
pests of sorghum during long-term storage in Burkina Faso. 
Journal of Stored Product Research 83: 261–266. DOI: 10.1016/j.
jspr.2019.07.010  (http://oar.icrisat.org/11318/)

Waongo A, Traoré F, Ba M N, Dabiré-Binso C and Sanon A. 
(2019). Evaluation de deux composantes de lutte intégrée 
(résistance variétale et stockage hermétique) contre le petit 
capucin des grains, Rhyzopertha dominica Fabricius (Coleoptera: 
Bostrichidae) dans les stocks de sorgho [Sorghum bicolor 
(L.) Moench] au Burkina Faso (Fr). Tropicultura 37 (4). DOI: 
10.25518/2295-8010.1408

Worou O N, Tondoh J E, Koné A W, Gaiser T, Martinez A G 
and Edoukou F E. (2019). Conventional versus agro-ecological 
intensification: assessing the effect of conservation agriculture 
in maize cropping systems with the DSSAT model in Côte d’Ivoire 
(West Africa). Regional Environmental Change 19 : 1725–
1736. DOI:10.1007/s10113-019-01511-w  (http://oar.icrisat.
org/11463/)

Yila J, Njuguna E, Najjar D, Liani M, Bose A, Sylla A, Yohannes 
E and Petesch P. (2019). What unleashes innovations in the 
legumes and cereals farming Systems in the drylands: A 
gendered perspective. GR8: Strategic gender research http://
repo.mel.cgiar.org/handle/20.500.11766/6413

Yila J O and Sylla A. (2019). Women empowerment in addressing 
food security and nutrition. In: Leal Filho W., Azul A., Brandli 
L., Özuyar P., Wall T. (eds) Zero Hunger. Encyclopedia of the UN 
Sustainable Development Goals. Springer, Cham.

Zakari H, Mohammed R, Gangashetty P I, Govindaraj M 
and Tangara M. (2019). Improvement of restorer lines for 
strengthening pearl millet (Pennisetum glaucum L.) hybrid 
breeding in West and Central Africa.  Journal of Agricultural and 
Crop Research  7(10) : 204-215. http://oar.icrisat.org/11343/

Zougmoré B R, Partey T S, Totin E, Ouédraogo M, Thornton P, 
Karbo N, Sogoba B, Dieye B and Campbell M B. (2019). Science-
policy interfaces for sustainable climate-smart agriculture 

uptake: Lessons learnt from national science-policy dialogue 
platforms in West Africa. International Journal of Agricultural 
Sustainability https://doi.org/10.1080/14735903.2019.1670934 

Papers presentations
Ajeigbe H A, Inuwa A H, Kamara A, Odoyo P O, Vabi M 
B, Angarawai I I and Ayuba K. Seed needs assessment 
in Northeastern Nigeria. Presented at the 32nd ISTA seed 
symposium, 26-28 June 2019, Hyderabad, India.  (http://oar.
icrisat.org/11444/) 

Ajeigbe H A, Angarawai I I, Inuwa A.H., Kunihya A. and Akinseye 
F.M. Typology of farmers in

relatively safe Local Government Areas of the Northeastern 
States of Nigeria. Presented at the ASN 53rd Annual Conference 
(Sub-Theme: Agricultural Socio-Economics and Extension).  
(http://oar.icrisat.org/11454/)

Akinseye F M, Ajeigbe H A, Nenkam A, Traore P C S and 
Whitbread A M. Calibration and validation of APSIM-sorghum 
(Sorghum bicolor (L.) Moench) for simulating growth and yield 
in contrasting environments in Nigeria. Presented at the 10th 
FUTA-AGRIC Conference on Challenges of sustainable agriculture 
and food security in emerging countries of Sub-Saharan Africa,  
9-12 July 2019, Akure Ondo State, Nigeria. (http://oar.icrisat.
org/11453/)

Angarawai I I, Baloua N, Mary Y, Lawali A, Ajeigbe H A and 
Jonah J. Genetic potentials of landrace sorghum genotypes for 
enhanced micronutrient (Iron and Zinc) nutrition in West Africa.  
(http://oar.icrisat.org/11458/)

Ba M N. Effectiveness of locally recruited egg parasitoids against 
the fall armyworm in sorghum in Africa. Presented at the 27th 
conference of the International Working Group on Ostrinia and 
other Maize Pests (IWGO), 14-17 October 2019, Engelberg, 
Switzerland.

Ba N M. Biological control of fall armyworm in Africa. Presented 
at the 67th Annual Meeting of the Entomological Society of 
America, 17–20 November 2019, St. Louis, Misouri, USA.  
(http://oar.icrisat.org/11322/)

Ba N M, Baoua I, Kabore A, Amadou L and Karimoune L. 
Augmentative releases of endogenous parasitoids for biological 
control of millet insect pests in the Sahel. Presented at the 
Biocontrol LATAM conference, 28-30 August 2019, Campinas, 
Brazil.

Ba M N, Lamine A, Karimoune L, Doumma A and Muniappam 
R. Effectiveness of locally recruited egg parasitoids against 
the fall armyworm in sorghum in Africa. Presented at the 19th 
International Plant Protection Congress, 10-14 November 2019, 
Hyderabad, India.

Badolo F, Nzungize J and Diallo S A. Adoption and impact of 
integrated Striga and soil fertility management strategy in Mali. 
Presented at the 7th International Conference on Sustainable 
Development, 4-5 September 2019, Rome, Italy. https://www.
ecsdev.org/images/conference/7thICSD2019/Proceedings-
abstracts-7ICSDpdf.pdf. (http://oar.icrisat.org/11419/)
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In the media, Happenings newsletter, video
Cross-Border Technology Transfer: Biological Control of the Fall Armyworm in Asia and Africa
Boosting confidence in farm innovations – simulating impact with systems modelling tools
Not Just Maize: Africa’s Fall Armyworm Crisis Threatens Sorghum, Other Crops, Too
Solving the livestock feed supply-demand puzzle in Niger
Feed business and market development bring cash, create opportunities for improving living conditions of 
smallholder‘s farmers in Niger
Tabaski: a huge market opportunity for small ruminants in Niger
New dual-purpose pearl millet shows promise as excellent fodder in Niger

VIDEO: Natural Enemies Against the Devastating Millet Head Miner

Birhanu Z B, Swai E, Gumma M K, Traore K, Sanogo K, Ficher 
G, Badolo F, Tabo R and Whitbread A M. Flagship 2: Land and 
Water Solutions (LWS). Science and innovation in sustainable 
landscape under accelerated agricultural land and water 
management (ALWM) practices. Presented at the 26-28 
November 2019, Addis Ababa, Ethiopia. MaliWatersheds_
BirhanuZemadim.

Diama A, Kane-Potaka J, Worou O N and  Tabo R. How Smart 
Food concept can lead to transformation of food systems 
and combat hunger and malnutrition? Presented at the 4th 
International Congress on Hidden Hunger,27 February-1  March 
2019, Hohenheim, Stuttgart, Germany. 

Gupta S K, Gangashetty P I and Yadav O P. Enhancing genetic 
gains and resilience to climatic stresses in pearl millet. Presented 
at the 13th International Conference on Development of 
Drylands “Converting Dryland areas from Grey into Green”, 
11-14 February 2019, ICAR-Central Central Arid Zone Research 
Institute, Jodhpur, India. (http://oar.icrisat.org/11452/)

Mohammed R, Gangashetty P I, Karimoune L and Ba M 
N. Diversity of resistance to millet head miner, Heliocheilus 
albipunctella in pearl millet, Pennisetum glaucum (L.): IPCC, 
Hyderabad

Umutoni C, Bado V, Whitbread A, Ayantunde A A I and Hamza S 
K. Evaluation of the feed quality of six dual-purpose pearl millet 
varieties and growth performance of sheep in Niger. Presented 
at the Tropentag 2019 Conference on International Research 
on Food Security, Natural Resource Management and Rural 
Development, 18-20 September, University of Kassel, Germany. 
(http://oar.icrisat.org/11418/)

Worou O N, Tondoh J E, Koné A W, Gaiser T, Guéi A M and 
Edoukou F E. Modeling the contribution of ecological agriculture 
for climate change mitigation in Côte d’Ivoire. Presented at the 
4th World Congress on Agroforestry, May 2019, Montpellier, 
France. (http://oar.icrisat.org/11421/) 

Yila J O. Women in sorghum and millet production innovate for 
change, turning challenges into opportunities. Presented on 
International Women’s Day, 8 March 2019. https://gldc.cgiar.org/
women-in-sorghumand-millet-production-innovate-for-change-
turningchallenges-into-opportunities/

Poster presentations
Launch of the African Plant Breeders Association and Maiden 
International Conference “Advances in Classical Breeding and 
Application of Modern Breeding Tools for Food and Nutrition 
Security in Africa”, 23-25 October 2019, Accra University of 
Ghana

Abdulmalik R O, Jerome J, Sami R A, Yeye M, Angarawai I I and 
Aba D A. Genetic analysis of grain yield and quality traits in 
sorghum (Sorghum bicolor [L.] Moench) varieties. 

Angarawai I I, Willmar L, Baloua N, Yeye Y M, Aba A D and Jonah 
J. Landrace sorghum lines-potential sources for male sterility 
maintainers in hybrid parent development 

Dawud MA,  Angarawai I I, Eleblu J S Y, Kountche B A, Tongoona 
P B, Ofori K and Al-Babili S.  Strigolactone quantification and 
tillering phenotype in 28 pearl millet lines.

Jibrin M S, Yeye M, Angarawai I I, Oyekunle M and Mohammed 
S M. Assessment of genetic diversity for stay-green and other 
morphological traits in sorghum (Sorghum bicolor L. Moench) 
germplasms in Nigeria.

13th International Conference on Development of Drylands 
“Converting Dryland areas from Grey into Green”, 11-14 
February 2019, ICAR-Central Central Arid Zone Research 
Institute, Jodhpur, India

Angarawai I I, Willmer L, Baloua N, Mary Y, Aba A D and Jonah 
J. Identification of male sterility maintainers for hybrid parent 
development within genetically diverse landrace sorghum in 
Nigeria. 

Dawud M A, Angarawai I I, Pangarayi T and Kwadwo O. 
Generation mean analysis to estimate genetic parameters for 
Striga hermonthica resistance in pearl millet. 
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Donor Project title
Norwegian Ministry of Foreign Affairs through 
International Institute of Tropical Agriculture (IITA)

Climate smart agricultural technologies for improved rural 
livelihoods and food security in Mali

Norwegian Ministry of Foreign Affairs through IITA Climate smart agricultural technologies for improved rural 
livelihoods and food security in Niger 

Bill & Melinda Gates Foundation (BMGF) through King 
Abdullah University of Science and Technology, Saudi 
Arabia

Striga control in pearl millet phase II: 
Suicidal germination as a control strategy for Striga 
hermonthica (Benth.) in smallholder farms of sub-Saharan 
Africa phase I

Dutch Research Council  (NWO)-WOTRO Science for 
Global Development (The Netherlands (NL)-CGIAR 
Partnership Programme

Upscaling improved groundnut varieties through integrated 
seed systems for improving income and nutrition in dryland 
of Ghana and Mali

World Bank through Centre for Dryland Agriculture 
(CDA) Bayero University, Kano, Nigeria

Participatory soil salinity/sodicity management for 
sustainable crop productivity under irrigation and improved 
livelihood in Kano River Irrigation Project under the 
Transforming Irrigation Management In Nigeria (TRIMING) 
Project

HarvestPlus through  International Food Policy Research 
Institute  (IFPRI)

Identification of micronutrients-dense sorghums for better 
health in Western and Central Africa (WCA)

HarvestPlus through IFPRI Genetically enhanced pearl millet with high grain iron 
density for improved human nutrition in West Central Africa

McKnight Foundation through Institut d’Economie 
Rurale (IER)-Mali

Dual-purpose sorghum and cowpeas phase II: Widening 
the window for crop-livestock intensification by combining 
quality grains and crop residues for improving smallholder 
farmers’ livelihood in Mali

Feed the Future Innovation Lab for Collaborative 
Research on Sorghum and Millet through Kansas State 
University

SAWAGEN: Improving Sorghum Adaptation in West Africa 
with a Genomics-Enabled Breeding Network

Food and Agricultural Organization (FAO) of the United 
Nations, Nigeria

Increased access to seeds of improved varieties and 
climate smart agricultural technologies for improved rural 
livelihoods and food security in Adamawa, Borno and Yobe 
States, Nigeria

University of Georgia through Department of Plant & 
Soil Science, Texas Tech University, USA

Developing Aspergillus flavus resistant peanut using seed 
coat biochemical marker(s)

World Bank through CGIAR Research Program on 
Climate Change, Agriculture and Food Security / West 
African Science Service Centre on Climate Change and 
Adapted Land Use  (CCAFS/WASCAL)

Capacity building in support of weather, water and climate 
services in Mali and Niger

Food and Agriculture Organization of the United 
Nations, Ghana

Building the necessary evidence base to support the scaling 
up of Climate-Smart Agriculture (CSA) approach in Africa

Wellcome Trust through  London School of Hygiene & 
Tropical Medicine (LSHTM)

Food system Adaptations in Changing Environments in Africa 
(FACE-Africa)

European Union Mali Enhancing crop productivity and climate resilience for Food 
and Nutrition Security in Mali (FNS-Mali)

USAID through IITA Feed the Future Nigeria Integrated Agriculture Activity
DFID and GCRF thru Innovate UK through Aberystwyth 
University

Delivering low glycaemic index (GI) pearl millet grains for the 
benefit of type-2 diabetics in African regions

CRS Niger Girma – Catholic Relief Services (CRS) development food 
security activity in Niger

New grants in 2019
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ICRISAT-Niger
Niamey, Niger
icrisatsc@cgiar.org

ICRISAT-Ethiopia
Addis Ababa, Ethiopia
icrisat-addis@cgiar.org

ICRISAT works in agricultural 
research for development across 
the drylands of Africa and Asia, 
making farming profitable for 
smallholder farmers while reducing 
malnutrition and environmental 
degradation.

We work across the entire value 
chain from developing new varieties 
to agribusiness and linking farmers 
to markets.

About ICRISAT: www.icrisat.org ICRISAT’s scientific information: EXPLOREit.icrisat.org

We believe all people have a right to nutritious food and a better livelihood.
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ICRISAT is a member of the  
CGIAR System Organization

ICRISAT appreciates the support of CGIAR investors to help overcome 
poverty, malnutrition and environmental degradation in the harshest dryland regions of the world. 
See www.icrisat.org/funders/ for full list of donors. 


