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

The year 2020 was a challenging year in many ways. 
The new health setting created by the COVID-19 

pandemic led us to rethink our working environments. 
At times we opted for remote working, making the most 
of modern communication tools while striving to stay 
connected with partners on the ground as we strictly 
adhered to distancing protocols.  

We are pleased to report that farmers garnered some good 
benefits from these efforts. Our breeding initiatives, trials 
and demonstrations were successfully conducted in many 
regions despite the pandemic, thanks to the dedication of 
our teams and partners in West and Central Africa. 

As a matter of fact, we have, in close collaboration with 
the Institute of the Environment and Agricultural Research 
(INERA), carried out the development and evaluation 
work of the first single-cross commercial millet hybrid 
registered into the catalog of seeds of Burkina Faso. It is 
a millet that has a yield potential that is 35-40% higher 
compared to the improved local variety Misari-1. It is 
another proof of the strong research-for-development 
partnership between ICRISAT and INERA, which is 
benefiting smallholder farmers. In Mali, the Institute of 
Rural Economy (IER) has proposed six (06) sorghum 
hybrids for registration into national seed catalog in 2020. 
Regarding improvement of groundnut, parental lines that 
are tolerant to major stresses were identified. 

For all tree commodities under ICRISAT mandate, product 
profiling to meet consumers and market demand is 
underway. Important steps have been taken in the 
establishment of a regional crop improvement hub to be 
based in Bamako, Mali, in order to serve the entire region. 

Our crop integrated research theme has made significant 
progress in experimenting contour bunding technologies 
within the technology parks established in Sikasso region 
of Mali; the experiments have demonstrated an increase 
in crop yields by more than 30% and improved the 
targeted household economy by 20%. 

Several benefits are provided by crop-livestock 
integration beyond the farm level through organizational 
coordination among farmers. The chemical composition 
and in vitro digestibility of the stems of different varieties 
of millet and their effect on sheep performance were 
assessed in West African Sahel. This opens up new 
perspectives for crop-livestock integration. 

In 2020, we paid special attention to the process of 
development and dissemination of smart agriculture 
technologies by identifying profitable farming options in 
climate-smart villages and by developing climate-smart 
value chains while working closely with development 
projects and programs in Ghana, Mali and Senegal. 

This report also recounts some success stories, including 
a systemic approach that has been used to strengthen 
the livestock and food market for smallholder farmers in 
Niger. In the same country, a new project is bringing hope 
for a better future to 159 young people in Zinder region in 
Niger, where young people received practical training in 
fruit tree nurseries, integrated pest management, market 
gardening, smart compost production and were each 
equipped to start an income-generating business in 2020.

In northern Nigeria, this report highlights a survey on 
the welfare effects of adopting millet technologies. And 
finally, there are some results from orchestration of value 
chains targeting 17 million smallholders in the region. The 
report concludes with a reflection on how to tackle food 
insecurity perpetuated by COVID-19. 

Thank you.

Dr Ramadjita Tabo
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MILLET BREEDING

1. Release of first commercial pearl millet 
hybrid IKMH 18001 in Burkina Faso

INERA has released its first commercial hybrid pearl 
millet for cultivation in Burkina Faso, which can yield 
35-40 % more compared to local and improved OPV 
Misari-1. This hybrid is characterized by high yielding 
potential of up to 3.2 tons/ha, ability to stay green for 
long, being a dual purpose and a medium maturing 
hybrid. Commercial hybrid seed production is carried 
out in collaboration with NAFASO Seed Company. 
They have planted around 3 ha for seed production 
in 2020. This hybrid was developed by ICRISAT 
pearl millet breeding program in Niger and tested 
in multiple locations in partnership with INERA and 
Nafaso Seed Company in Burkina Faso. This hybrid is 
recommended for Sudanian Zone of Burkina Faso.

Reference: http://www.coraf.org/2020/08/19/hybrid-
millet-varieties-to-boost-production-in-west-africa/ 

2. Improved adoption of CHAKTI – Fe 
biofortified pearl millet variety in Niger

CHAKTI, Africa’s first Fe biofortified pearl millet 
variety, has made a huge impact in Niger in 2020. 
Farmers expressed strong approval of it and adopted 
it in Niger mainly for its early maturity, high yield 
potential, downy mildew resistance along with 
improved Fe and Zn content. According to the 
Ministry of Agriculture, Govt. of Niger, a total of 
118 tons of certified seed were produced in Niger 
in 2020. In a recent study, a master’s student, Mr. 
El Hadj Mahamane Rabé, studied its production 
techniques in Maradi region of Niger and found that 
it was able to yield 780 kg/ha. Mooriben, a farmer 
organization, has also promoted CHAKTI in Falwel 
area of Niger. The organization could train young 
entrepreneurs for utilizing this nutrition-rich variety 
for making different food products in Niger.  

Reference: https://reca-niger.org/IMG/pdf/notela_
recolte_du_mil_a_gabi.pdf 

Millet breeders Dr Inoussa Drabo  from INERA (left) and 
Dr Prakash Gangashetty from ICRISAT visit a millet field in 
Burkina Faso. Photo: ICRISAT.

Pearl millet to combat type 2 diabetics in 
African population

Forty-eight pearl millet hybrids with low glycemic 
index (GI) were developed and tested in seven 
locations in West Africa and three locations in 
East Africa with funding from UK innovate, United 
Kingdom in collaboration with Aberystwyth 
University, UK and Ainoma seed farm in Niger. The 
best performing hybrids from across the locations 
will be promoted in West and East Africa. 

Reference: https://www.aber.ac.uk/en/news/
archive/2015/02/title-163139-en.html 
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Submission of six sorghum hybrids for 
registration to seed catalogue in Mali

Six hybrids from ICRISAT (three hybrids) and IER/
Mali (three hybrids) were submitted by IER to Malian 
national release committee for their registration 
into the seed catalogue. Thus, these hybrids were 
evaluated in six different locations representing sub-
Sahelian (600 mm-700 mm) and Sudan (700-1000 
mm) zones along with two released and popular 
hybrids used as check (Pablo and Sassilon). Across 
all the locations, the grain yield of the new hybrids 
ranged from 3900 kg/ha to 5790 kg/ha compared to 
Pablo (4190 kg/ha) and Sassilon (3620 kg/ha). Five 
of these hybrids (three from ICRISAT and two from 
IER) showed yield advantage of 18-60% compared to 
Sassilon (dual-purpose hybrid). Four hybrids showed 
a yield gain of 13-38% compared to Pablo, the most 
popular hybrid in WCA. A second-year trial will be 
conducted before the release committee finalizes 
the process of release.

Identification of parental lines tolerant to major 
stresses for development of new population 
targeting product profiles

A total of 128 parental lines were screened for 
resistance to two major stresses including Striga 
and anthracnose. These mainly are released 
varieties and advanced lines used as parents for 
both hybrids and OPV development in ICRISAT and 
NARS breeding programs in West Africa, especially 
in Mali, Nigeria, Burkina Faso, Senegal, Togo, Ghana 
and Niger. The screening for Striga and anthracnose 
was done in Mali though artificial infestation, and 
for midge it was done in Burkina Faso using natural 
infestation. The results show that 14 lines (11%) 
were more resistant to Striga than the resistant 
check Soumalemba being used in the program. 
These lines exhibited low number of Striga in the pot 
(12 to 28 Striga/m2) compared to the resistant check 
Soumalemba (29 Striga/m2) and to the sensitive 
check Lata (121 Striga/m2). Sixteen percent (60%) of 
these lines showed good resistance to anthracnose 
with a score of 1-3 on a scale 1-9 (1 = resistant and 9 
= sensitive). These results will be a basis in selecting 
parental lines for population development in WCA, 
and these sources can be shared with other regions. 

Sorghum breeder Dr Baloua Nebie during a field visit in 
Sikasso region. 

SORGHUM BREEDING

Right: Dr Akinseye Folorunso with a farmer during a field 
visit in Sikasso region as part of the Africa RISING project. 

Photos: A Diama, ICRISAT
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Breeding and testing pipelines

The program developed 80 short- and 30 medium-
duration new populations, evaluated 89 F2 and 84 
F4 segregating populations, evaluated 1,143 short- 
and 408 medium-duration early generation lines, 
augmented design, evaluated 200 interspecific pre-
breeding lines in augmented design and conducted 
Preliminary Yield Trial (170 short- and 180 medium-
duration). Forty-nine short- and medium-duration 
varieties were evaluated at the Samanko Station. 
Regional variety trials were conducted in Burkina 
Faso at three locations, one location in Ghana, six 
locations in Mali, five locations in Nigeria and in two 
locations of Niger. A total of 451 advanced lines were 
shared with NARS programs through preliminary and 
regional trials (448 lines) and direct request (three 
lines). 

Similarly, 1,118 short- and 482 medium-duration 
fixed lines were developed from F4 generation 
lines for early generation evaluation in 2021 using 
augmented design. Four best performing varieties 
from ICRISAT bred lines were considered for 
Distinctness, Uniformity and Stability (DUS) testing 
by IER for potential release. A preliminary analysis 
of the 2019 regional variety trial from 13 locations 
in Ghana, Burkina Faso and Mali indicated that more 
than four percent of the lines trialed were selected.

Historical genetic trials for released varieties were 
conducted in Niger, Nigeria, Burkina Faso and Mali 
to evaluate historical genetic gains in the breeding 
programs. QC marker panel (49 SNP markers) has 
been developed for use in the F1 hybridity test. Trait 
linked markers (oleate, LLS and rust) are validated 
and are available at InterTek for use. Effort is ongoing 
to develop mid-density marker system. Besides, 
the program has fully digitalized data collection and 
management using handheld tablets and BMS. 

Establishing RCIH hub and equipping the hub

Significant milestones were achieved during 2020 
in establishing and operationalizing RCIH-Bamako 
in terms of facilities, equipment procurement and 
personnel recruitment. Funds were leveraged from 
AVISA, USAID and EU-APSAN (DeSIRA) projects for 
the purchase or upgrade of research facilities and 
equipment including centralized seed inventory 
system, a rapid generation advancement(RGA) 
facility, two screen houses, a tractor, a bolt-on 
GPS and GPS station, two cars, four barcode 
facilities (printers and readers), 32 tablets (CP3 and 
SAMSUNG Galaxy), eight seed counters, 10 precision 
balances, 10 seed moisture meters, processing 
equipment (a blower, a dryer, a fumigator, five single 
head threshers, two plot threshers, vacuum cleaner) 
and ordering of a cereal planter. Additionally, the 
irrigation design for Samanko Station is being 
developed by AMIRAN, a company hired by EIB. The 
installation will begin after the completion of design. 

Development of designs for Striga stem borer, aphid 
and drought phenotyping facilities are underway 
and materials are being listed for purchase. These 
are expected to reduce breeding cycle (through 
RGA and irrigation facilities), improve precision, 
increase cost effectiveness, reduce processing 
time, etc., to enhance genetic gain and improve 
efficiency. Regarding personnel recruitment, the 
Regional Breeding Theme Lead was appointed on 
13 April 2020. A Scientific Officer (Applied Data 
Management) joined on 1 September 2020. Two 
technicians (RGA and Genotype Sampling) joined on 
1 February 2021. Project Documentation Tracking 
Officer joined on 1 February 2021. Candidates 
for crop improvement operation team lead, PDF-
pathology and PDF-crop physiology/modeler have 
been selected.

GROUNDNUT BREEDING
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INTEGRATED CROP MANAGEMENT

A sorghum improvement demonstrations in Mali. 

Photo: A Diama, ICRISAT
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Contour bunding: The contour bunding (CB) 
technology was successful in increasing 
crop yields by more than 30 % and improving 
household economy by 20%

The technology has environmental benefits of 
recharging shallow groundwater aquifers and 
increasing soil moisture availability. Countour 
bunding integrated with fast-growing nitrogen 
fixing tree species resulted in better plant growth 
and contributed to mitigation of greenhouse gas 
emissions through carbon sequestration. Farmer 
visits and trainings helped take innovation like CB to 
rural areas. 

References: Birhanu Zemadim Birhanu, Traore Kalifa, 
Sanogo Karamoko, Tabo Ramadjita, Fischer Gundula 
and Whitbread Anthony Michael (2020). Contour 
bunding technology-evidence and experience in 
the semiarid region of southern Mali. Renewable 
Agriculture and Food Systems. Cambridge.org/raf. 
http://dx.doi.org/10.1017/S1742170519000450.

How contour bunding and other technologies 
can reduce soil erosion and raise productivity 
in African watersheds. https://wle.cgiar.org/
thrive/2020/08/28/how-contour-bunding-and-
other-technologies-can-reduce-soil-erosion-
and-raise?utm_source=feedburner&utm_
medium=feed&utm_campaign=Feed%3A+WLEThrive
+%28Thrive+Blog%29.

Agricultural technologies validated in four 
technology parks in Mali

A total of 332 farmers (30% women) participated 
in a technology validation experiment. In addition, 
farmers’ field day (FFD) was conducted in four 
technology parks from 16-20 November  2020 under 
strict COVID-19 regulations. In each site, a maximum 
of 30 participants were allowed for FFD to minimize 
the impact of COVID-19 pandemic. Hence, a total of 
120 participants were present for the FFD in the four 
technology parks. The visited technologies in the 
parks include: contour bunds with fast growing tree 
species, dual-purpose sorghum varieties, sorghum 
hybrids (Fadda, Tieble and Soumba), different 
technologies of ISFM and fodder species that include 

Brachiaria, Mucuna, and cowpea Sankarannan. 
Participants also observed vegetable sack gardens 
and postharvest technologies. 

Reference: https://africa-rising.net/photo-report-
west-africa-project-partners-cap-off-2020-with-
farmers-field-day-events-in-northern-ghana-and-
southern-mali/?utm_source=feedburner&utm_
medium=email&utm_campaign=Feed%3A+agintensi
ficationafrica_news+%28Africa+RISING+news%29

Chemical composition and in vitro digestibility 
of stovers of different pearl millet varieties 
and their effect on the performance of sheep 
evaluated in the West African Sahel

The objective of this study was to assess the 
chemical composition and in vitro digestibility 
of residues of five pearl millet varieties and to 
investigate their effect on performance of sheep. 
Thirty castrated male Bali-Bali sheep aged 18-24 
months with an average initial live weight of 27.1 
± 0.35 kg were used. The animals were randomly 
assigned to five treatments, with six animals each in 
an individual pen per treatment. Four dual-purpose 
millet varieties (Chakti, ICMV167005, ICMV167006 
and ICMV167002) and one local variety (Somno) 
were used. Sheep were fed stover of five millet 
varieties ad libitum (about 200% of the fresh intake 
of previous day) for 90 days, complemented with 
cowpea hay (600 g/day/animal fresh weight). Stover 
of varieties ICMV167005 and ICMV167002 showed 
tendency for a higher nitrogen content (1.0%) and 
in vitro digestibility (51.3% and 51.8%, respectively) 
compared to stover of other varieties. Overall, 
feed intake by sheep varied among varieties from 
1010 to 1066 g/day/animal; but there were no 
statistical significant differences. However, significant 
differences were observed in average daily live 
weight gain. The animals fed with stover of the 
variety ICMV167005 in their diet had higher average 
daily live weight gain compared to others. The study 
revealed that the stover of different varieties of pearl 
millet differ in chemical composition and also affect 
the growth performance of sheep. We conclude that 
ICMV167005 is a promising variety for improving the 
productive performance of sheep.
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Impact of Climate-Smart Agriculture (CSA) 
options, i.e., technologies, practices and 
services

Our research provides evidence of substantial 
yield increase and income improvement from the 
adoption of CSA options in the region. To further 
promote the adoption of CSA practices, tailored 
and downscaled weather and climate information 
services (WCIS) were disseminated to farmers 
to inform decision-making. The dissemination 
of WCIS was found to have a positive impact on 
users’ livelihood improvement. With evidence of 
farmers’ willingness to pay for WCIS, CSA practices 
are widely being adopted. In addition, other studies 
have investigated the relationship between farmers’ 
perceptions of weather variability and climate 
change, which were found to significantly influence 
their choices of coping and adaptation strategies for 
climate change. 
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Towards gender-responsive CSA technologies 
development and dissemination

In 2020, we gave particular attention to gender and 
youth inclusions in the process of CSA technologies 
development and dissemination. Research activities 
were tailored to support and improve equity through 
the identification of cost-effective CSA options in the 
CSVs as well as the development of climate-smart 
value chains in close linkage with development 
projects and programs in Ghana, Mali and Senegal. 
Research undertaken in the region highlight the 
higher risks faced by African women and the 
negative impacts from climate change due to their 
relatively higher household responsibilities coupled 
with limited access to agricultural resources (such as 
land, extension services) and inputs. As such, putting 
gender perspective into the testing and validation 
of CSA technologies in relation to their needs and 
adoption behavior was found to be crucial for 
developing gender-responsive climate information 
services that benefit men and women equally. This 
would further translate into concrete research and 
development actions that will empower women’s 
adaptive capacity to climate change and variability.

SYSTEMS ANALYSIS
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Country-specific Climate-Smart Agriculture 
options

Three CSA country profiles were developed in 2020 
for Ghana, Mali and Niger. In addition, a synthesis 
of CSA options for food system adaptation in The 
Gambia was produced. The CSA country profiles 
synthesize the opportunities for addressing climate 
change challenges and economic growth prospects 
in the agriculture sector from the perspective of 
climate-smart agriculture. 
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POLICY AND IMPACT

Dr Chris Ojiewo (center) with AVISA project farmers during a visit to a sorghum field in Burkina Faso. 

Photo: M Magassa, ICRISAT
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Welfare effects of the adoption of pearl millet 
technologies in Nigeria

A study was carried out with four primary objectives 
i) to determine adoption rates and intensities of 
adoption of pearl millet technologies, ii) to identify 
constraints in the sustained use of pearl millet 
technologies, iii) to determine the welfare impacts 
of adoption of improved pearl millet technologies 
on productivity, gross margin, poverty and food 
security experiences, and iv) to formulate actionable 
recommendations based on outcomes of the survey. 
The study recommends further strengthening 
of scaling out efforts of existing pearl millet 
technologies. This comprises a multi-dimensional 
venture under the auspices of the Lake Chad 
Research Institute (LCRI), with support from current 
and future research-for-development partners 
focused on four interrelated components: i) use of 
innovative extension approaches in scaling out pearl 
millet technologies ii) promotion of multiplication 
and distribution of quality seeds of current varieties 
iii) intensification of efforts to release varieties 
with comparative gains and iv) development 
and promotion of the processing, marketing and 
consumption of millet-based products.
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Implementation of a baseline survey under the 
UE-APSAN-Mali Project

The survey was conducted for determining the 
level of performance indicators and the level of 
knowledge of agricultural proven technologies. 
The survey covered 100 villages (62 project villages 
and 48 control villages) and about 800 smallholder 
farmers cultivating sorghum, millet, groundnut and 
cowpea in four main agricultural regions including 
Sikasso, Segou, Kayes, and Koulikoro in Mali. The 
results showed that 31.52% of farmers (33.86% and 
28.57% in project and control villages, respectively) 
participated in at least one technology transfer 
activity such as varietal trials, farmer field school and 
good agronomic practices (microdosing, integrated 
Striga and soil fertility management strategy, etc.). 
Among farmers surveyed, 25.29% use at least one 
improved variety of sorghum, 32.65% use millet, 
29.92% use groundnut and 26.23% use at least 
one improved variety of cowpea. The most used 
varieties include Pablo (sorghum), Kalossabani 
(groundnut, three months), Sanioba_03 (millet) and 
Telimani (cowpea). The main constraints to the use 
of improved technologies according to the farmers 
include unavailability of improved seeds, low yield 
of varieties and lack of information about variety 
management.

Establishment of four innovation platforms 
in two regions (Sikasso and Segou) in Mali 
to boost the adoption of climate-resilient 
technologies promoted in the sorghum, millet, 
groundnut and cowpea value chains

This activity involved 173 smallholder farmers 
(14% were women). The innovation platform 
members received training on supply and marketing 
techniques of inputs, access to credit through the 
warrantage system and price-fixing system. 

Under the CSAT project, 38 persons (16% women) 
received various trainings in Niger. The participants 
were composed of members of public and private 
sectors and NGO staff. Training included functioning 
and management tools of IP, principles and roles 
of IP members, live and iterative learning for the 
community and monitoring and evaluation of IPs.
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Customized interventions that empowered 
women cereal-legume value chain actors.

The Gender Research Program leveraged five 
domains of empowerment (5DE) and the Gender 
Parity Index (GPI). The 5DE sub-index showed 
how empowering women and capitalizing on the 
roles and extent of women’s engagement in the 
agricultural sector and households can sustainably 
and strategically empower women, households and 
farming communities to increase food production, 
income and gender productivity gap. ICRISAT 
continued to design intervention activities to address 
the gender gap in agriculture. 

A gender-sensitive intervention that would create 
market linkages and increase access to inputs are 
some of the ways to ease the economic and social 
burden on women and enable them to benefit from 
technological development. Trainings for behavior 
change and communication were customized to 
equip and build the capacity of women involved in 
cereals-legumes value chains. The trainings focused 
on seed production, post-harvest techniques, 
processing and market linkages, and are the best 
way to reach and empower women. A total of 208 
women from millet, sorghum and groundnut value 
chains participated in the trainings in Mali’s Sikasso, 
Bougouni, Yanfolila, Koutiala, Kita and Dioila regions 
in 2020. 

Harnessing the potential of rural youth for 
sustainable agricultural development

Sub-Saharan Africa has a youthful population. 
Unlocking its potential in dryland areas requires 
understanding the aspirations, needs and realities of 

the youth. A transformative approach to harnessing 
the potential of youth focuses on (i) Inclusive 
participation- where young women and men are 
targeted while considering their needs and realities; 
(ii) Equity- where the women and men are enabled 
to access and use resources and opportunities 
relevant for agricultural transformation; and (iii) 
Facilitating youth agency by providing a conducive 
social, economic and policy environment for youth 
to exercise their potential as active agents of 
change. ICRISAT conducted a training for a total 
of 300 youth, aged 15 to 35, to engender the 
adoption of improved varieties. The training focused 
on developing an organized group of groundnut 
producers to understand the market potential 
in groundnut seed production and marketing as 
well as to develop sustainable market linkages 
for the commodities produced. Other key areas 
of the training included quality control of seeds, 
seed business development, group dynamics for 
sustainable grassroots organization among seed 
producers and the processing of groundnut into 
confectionaries of high nutritional and market value.

Reference Output 

http://gldc.cgiar.org/investing-in-rural-women-
farmers-narrows-the-gender-gap-in-agriculture/

Special training sessions initiated for young women 
and hearing-impaired youth in Ghana – ICRISAT

http://gldc.cgiar.org/targeting-and-investing-in-the-
most-vulnerable-is-crucial-for-meeting-the-sdgs/ 

Gender Analysis of Youth involvement in the Agri-
food _JY.pptx
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Enhancing crop-livestock integration and 
capacity building

To enhance crop-livestock integration and 
improve utilization of crop residues in the target 
areas, the Sorghum and Millet Compact (S&MC) 
of the Technologies for African Agricultural 
Transformation (TAAT) program has undertaken a 
mass dissemination of selected proven technologies 
to address the problem of food security in seven 
countries in the Sahel with the objective of turning 
the region into a food basket.  A training session that 
involved 20 agro-pastoralists was organized on stalk 
treatment with urea to improve protein content, 
on chopping of stalk with manual and motorized 
choppers to increase digestibility and conservation 
of the product. Similar trainings on chopper use 
was organized in Koutiala in Mali involving 40 
agro-pastoralists. The same effort was deployed in 
Nigeria, where training sessions that involved more 
than 60 agro-pastoralists were organized in each 
state. In addition to stalk treatment with minerals to 
improve protein content, the training also covered 
making of mineral licks blocks from bone meal, 
cement, table salt and earth from termite mounds. 
In Senegal, the training organized in Koungheul, 
Fatick, Kaolack and Tamba involved 150 agro-
pastoralists. In Sudan, 60 agro-pastoralists were 
involved in such a training in North Kordofan while 
agro-pastoralists 50 participated in North Darfur.

Reference: https://cgiar.sharepoint.com/sites/
TAATProgramme/Shared%20Documents 

TECHNOLOGIES DISSEMINATION

A millet demonstration field in Niger. 

Photo: ICRISAT
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Mr Souleymane Diawara has actively participated in several trials and demonstrations of improved sorghum varieties and hybrids.
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STORIES OF 
SUCCESS & MORE

BURKINA FASO releases its first pearl millet hybrid

MALI: Contour bunding (CB) technology successful 
in increasing crop yields by more than 30 %, and 
improving household economy by 20%

NIGER:
Systems approach to strengthening livestock  
and feed market for smallholder farmers 

A route to better future for youth in rural areas

NIGERIA: 
COVID-19 Pandemic accentuates the use of 
dubious farm inputs in northern Nigeria

Welfare effects of the adoption of pearl millet 
technologies

GHANA: Supporting and investing in the most 
vulnerable is crucial for meeting the SDGs  

 Photo: A Diama, ICRISAT
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Burkina Faso approved the commercial use of its 
first pearl millet hybrid called Nafagnon. With 

the approval, the single-cross hybrid also became the 
first of its kind to be approved in West and Central 
Africa. Nafagnon yields as much as 45 percent higher 
than popular variety Misari-1. It is more resistant to 
downy mildew and has higher fodder yield potential. 

ICRISAT’s Pearl Millet Breeding program for West 
and Central Africa developed Nafagnon in Niger and 
the Institut de l’Environnement et de Recherches 
Agricoles (INERA) evaluated it in Burkina Faso. 
The hybrid’s name means beneficial millet in 
Bamanankan language. It also goes by ICRISAT Millet 
Hybrid (ICMH) 147007. Nafagnon matures early 
in 80-85 days and has a yield potential of about 3 
tons per hectare; early maturity helps overcome 

terminal drought stress. It is a dual-purpose (grain 
and forage) hybrid resistant to downy mildew, the 
most harmful pearl millet disease in WCA. The seed 
size, yield potential, stay-green and earliness of the 
hybrid are traits highly preferred by farmers and end 
users in Burkina Faso, where low yield of pearl millet 
varieties relative to other cereals is forcing farmers 
away from one of the best suited crops for Sahel’s 
harsh agro-ecologies. 

Nafagnon is a first generation cross of two 
genetically different inbreds. Such crosses are called 
single-cross hybrids. It was evaluated in major pearl 
millet producing countries of the region over the 
last three years. The National Seed Committee of 
Burkina Faso announced Nafagnon’s registration in 
the National Seed Catalog. 

Releases its first pearl 
millet hybrid

High-yielding, downy mildew-resistant and suitable 
for food and fodder. Developed by ICRISAT and 
evaluated by INERA

BURKINA FASO

Field demonstration of pearl millet hybrid Nafagnon with EPAM seed company in Gampela, Burkina Faso. 

Photo: M Magassa, ICRISAT
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Tailored to the region

“The first hybrid millets that were tested in West 
and Central Africa were bred in India. Unfortunately, 
they were too early-maturing and susceptible to 
downy mildew disease. Learning lessons from 
those assessments, ICMH 147007 was developed, 
evaluated and selected for the WCA region,” said 
Dr Prakash Gangashetty, millet breeder for ICRISAT-
WCA, Niger. 

“It is well adapted to West African environmental 
conditions,” added Dr Inoussa Drabo, pearl millet 
breeder at INERA, who led the evaluation of multiple 
hybrids and selection, and provided the necessary 
documentation for the release of Nafagnon in 
Burkina Faso.  

“Since the 1990s, researchers at national research 
institutes and research organizations such as the 
International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT) and the Alliance for Green 
Revolution in Africa (AGRA) have been working to 
obtain millet hybrids,” said Dr Issoufou Kapran, Seed 
System Specialist at ICRISAT-Mali.

“The strong research-for-development partnership 
between ICRISAT and INERA has been benefiting 
smallholder farmers in Burkina Faso. Nafagnon, 
the first hybrid, is another important contribution 
to improve the livelihood of farmers,” said Dr. 
Ramadjita Tabo, Regional and Research Program 
Director for ICRISAT-WCA.

All-inclusive approach to new releases

INERA’s approach to millet hybrid development 
and commercialization in Burkina Faso involves 
partnerships with farmers and the private sector. 
Nafagnon was tested by more than 500 farmers 
and three seed companies - NAFASO, FAGRI and 
EPAM were involved. “The evaluation of pearl 
millet hybrids in Burkina Faso was taken up under 
the AVISA Project,” said Dr Neya James, national 
coordinator of the project that is funded by the Bill & 
Melinda Gates Foundation. 

Mr Ladji Sawadogo, a farmer in the village of Balla 
that is about 40 km from Bobo Dioulasso, planted 
Nafagnon along with the local variety on the same 
day on one hectare. “I am impressed by how fast 
hybrid plants grow. Its leaves remain green at 
maturity and the grains are well formed and filled on 
the panicles. Not only will my family have enough to 
eat, but animals will also have enough to feed,” the 
farmer said. 

Following its approval in Burkina Faso, Nafagnon 
will soon be included in the next seed catalog of 
the Economic Community of West African States 
(ECOWAS).  

The hybrid resulted from the activities of HOPE-
2 project, funded by the Bill & Melinda Gates 
Foundation, HarvestPlus, GIZ, CGIAR Research 
Program Grain Legumes and Dryland Cereals, INERA, 
seed companies such as NAFASO, FAGRI and EPAM in 
Burkina Faso.  
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Creating solutions for livestock feeding: In Burkina Faso a new 
multipurpose sorghum variety captures all attention

The first time Leon Badiara from the Ministry of 
Animal and Fisheries Resources and founder of 

Genetic Center, Burkina Faso, came to know of the 
multi-purpose sorghum variety Soubatimi was at 
the SAGE (Société Africaine de Génétique) launching 
conference in Ouagadougou, November 2018. He 
visited the ICRISAT outlet sorghum breeder Dr. 
Baloua Nebie exhibited a poster on multi-purpose 
sweet sorghum varieties. 

Mr. Badiara was immediately interested in testing 
Soubatimi in his field when he heard the variety 
combines high grain yield and high stover yield and 
more so when he learned it can be grown in rainy 
as well as post-rainy season, mainly for livestock 
feeding.  In 2019, he got the seed from ICRISAT 
and planted in his agri-business organization called 
“Genetic Center” located in Ouagadougou, Burkina 
Faso.  As he later on explained to journalists, he was 
able to harvest in the same rainy season up to 4.5t/

Mr Leon Badiara (left) briefing visitors to his field on dual-purpose sorghum.

ha of grains and 20 t/ha of dry stover, meaning from 
only 0.4 ha (4,000 m2) planted, he harvested 1.8 tons 
of grain and 8 tons of dry stover. “After harvesting 
the grain and fodder, cut at 0.5 cm from the ground, 
I continued to irrigate the field once a week and that 
will be again harvested for animal feeding,” Badiara 
says. 

Livestock feeding is a challenge in Burkina Faso. To 
cope with this situation, farmers are encouraged 
to engage in fodder production. Following the 
experiment, Genetic Center has confirmed that 
indeed Soubatimi is a high fodder yielding multi-
purpose variety that could help solving challenges 
in animals feeding while ensuring food security. In 
order to popularize the new variety, the office of the 
national direction of animal production organized 
a guided tour to the Genetic Center farm in 
Ouagadougou on 11 March 2020. The organization, 
which specialized in dairy production, needs an 

Photo: M Nitiema, INERA
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estimated 30 to 50 tons of fodder every year. This 
high yielding variety, developed by ICRISAT and 
partners (Institute for rural economy-IER, CIRAD and 
farmer organizations in Mali with the support of the 
McKnight foundation) was produced during the rainy 
season for the first time. The ratoons in dry season 
2019/2020 showed good stover and grain yields. 

The field visit garnered a lot of attention because 
sorghum production during off-season is not 
common in the region; most varieties grown in 
Burkina are photoperiod sensitive and therefore 
produced during a specific time (June-October). 
Badiara says the experience was very encouraging. 
“We have experienced Soubatimi rainy and off-
season production and we want more actors to take 
advantage of this new variety that will help better 
feeding of their livestock. This variety produces 
stover yield that is superior to what we usually 
cultivate. The results are really fantastic,” he says.

On the field day, tasting of food made from 
Soubatimi sorghum grains was organized. The 
participants appreciated a lot. “Generally, food made 
from dual-purpose sorghum is not liked by humans. 
But we see that the dishes produced from this dual-
purpose sorghum variety are very good,” explains 
Mr. Hamadou Bougoumpiga, fodder seed and dairy 
producer in Saaba. 

The Director General of the Animal Production 
Service, Mr. Issa Sawadogo, also appreciated the 
new variety, which he believes should be popularized 
through more visits, field days and guided tours. 
The founder of the Genetic Center encouraged 
more producers to adopt new technologies, which 
he says are the only way to address food security 
for livestock. “We know that animal feeding is the 
biggest problem we face. There are only a few and 
very poor pastures to graze animals. If we want to 
produce milk or meat, it is in our interest to produce 
good quality fodder for our animals,” concludes Leon 
Badiara.

Participants also witnessed the working of a 
fodder grinding machine with a forage harvester 
manufactured by the Genetic Center. 

In addition to high grain and stover yields, Soubatimi 
has sweet stem. The extract can be used to produce 
sorghum syrup that can be used in different diets like 

honey. The variety has good grain yield of around 
3.5 tons / ha and a dry forage yield of over 10 tons / 
ha. Due to its low photoperiod sensitivity, Soubatimi 
can be cultivated as an off-season crop, unlike most 
other varieties of sorghum. Also, it is adapted in 
climatic zones ranging from 600 - 1200 mm. The 
variety has good ratooning characteristics and at 
least two harvests can be obtained from only one 
sowing.

Soubatimi, a multipurpose sorghum variety:

▪▪ Provides grain for household consumption
▪▪ Food for livestock feeding
▪▪ Stover remains green until physiological 

maturity (stay-green)
▪▪ Sweet stem juice with 16% Brix
▪▪ The sweet juice can be used to make sorghum 

syrup or bioethanol
▪▪ Can be produced off-season

Standing on a ratooning field of Soubatimi in the post-
rainy season, Dr Baloua Nebie (left) and Mr Leon Badiara 
(right). 

Projects: (01) Networking4Seed (2) Dual-Purpose Sorghum 
and Cowpeas Phase II (03) ESPHYV (Enhancing smallholder 
farmers’ productivity, food and nutrition security in West 
Africa using high yielding and nutritious sorghum and pearl 
millet hybrids and varieties)
Partners: Research: INERA, IER, CIRAD, Farmers organizations: 
AMSP/Burkina Faso, UGCPA/BM-Burkina Faso, ULPC/Mali, 
USCPMD/Mali, COOPROSEM/Mali, Djigiseme/Mali, Sene 
Yiriwaton/Mali.
Funders: McKnight foundation, GIZ
CRP: GLDC

Photo: K Maxime, Burkina 24
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Breakthroughs in groundnut improvement betters farm livelihoods in 
Burkina Faso

Before these improved groundnuts, my yields were 
around 700-800 kg / ha. With INERA’s improved 
varieties introduced by the TL III project, the yield 
reached between 1300 to 1500 kg / ha,” Tarpaga 
said. With this increase in yield, Taparga was able to 
sell part of his produce. 

In 2018, he invested in livestock rearing and is now 
using his groundnut haulms to feed the animals. 
“With these haulms, I saved more than FCFA 700,000 
(US$ 1,195) during the dry season, which otherwise 
would have gone for livestock feed expenses,” he 
said. In order to modernize his farming activities, 
Taparga bought a new tractor. “The benefit earned 
from the sale of my seeds and of a few oxen allowed 
me to buy a tractor at 10 million CFA ($ 18,000),” he 
explained.

Additionally, Tarpaga was able to support a group 
of women in his community to start their own seed 
production. With their earnings, the group was able 
to produce quality seed that the women sold to 
buy goats and sheep, and to support some of their 
household expenses like cost of children’s education. 

The two wives of Tarpaga each bought a sheep with 
the proceeds from their seed sales. There is now a 
growing interest among other women to engage in 
groundnut production. 

Another success of the production of improved 

More than 20 years after the registration of the 
last varieties in the seed catalog, the Institute 

of Environment and Agricultural Research (INERA), in 
collaboration with ICRISAT, is bringing alive Burkina 
Faso’s groundnut-breeding program. 

In Burkina Faso, seven new groundnut varieties 
were registered in the West Africa Variety Catalog 
in 2018. Among these, ICGV 93305 (Miou Paale) 
and ICGV 91328 are aflatoxin tolerant varieties. 
KIEMA, ICGV-IS 13830, ICGV-IS 13912 and ICGV-IS 
13806 are drought-resistant. According to Mr. Sy 
Appolinaire Traore, a researcher in the groundnut 
section of INERA, these last four varieties are well 
appreciated for their “slightly large seeds”. The last 
registered variety (ICGV 01276) is resistant to foliar 
diseases. It is a medium duration and “stay green” 
variety. “All these varieties are high yielding because 
a variety is only proposed for registration when the 
yield is higher than 1.5 tons per hectare. This is the 
case for these seven varieties. Six of them are of 
short duration cycle (90 days) and one is a medium 
duration (105 day) variety,” Sy Appolinaire explained. 

This major breakthrough is the result of more than 
200 demonstrations and field days conducted 
with farmers and seed companies in the four 
major groundnut production zones in Burkina 
(the Northern Centre Region, the Eastern Centre 
Region, the Western Centre Region and the Buckle 
of Mouhoun Region). “When Farmers were asked to 
choose their preferred varieties, they were attentive 
to morphological development of plants. This 
random selection also contributed in evaluating the 
productivity of varieties based on criteria, such as 
the number of pods by plants, the pods and seeds 
size (marketability), the percentage of maturity, 
the color of the seeds and the haulm production by 
variety,” he explains.

According to Mr. Tarpaga François, a farmer in the 
village of Daltenga (Eastern Centre Region of Burkina 
Faso), it was easy to choose a variety. “I chose the 
drought tolerant varieties because the rainy season 
is short in our area with frequent pockets of drought. 

Seven (7) improved groundnut varieties in the regional 
catalog. 

Photo: M. Magassa, ICRISAT
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groundnut varieties was witnessed in the village of 
Sangha in the Eastern Centre Region of Burkina Faso. 
“I earned about FCFA 500,000 (US$ 855) from a year 
of groundnut produce. Each bag of 100 kg was sold 
at FCFA 30 000 (US$ 50). Then, I bought a motorcycle 
at FCFA 400, 000 (US$ 684) and I helped my husband 
to pay the school fees of children with the remaining 
money,” says Mrs Marguérite Koara. 

The registration of these varieties in the West Africa 
Variety Catalog is not only a success for scientists, 
but also a breakthrough and big relief for the 
groundnut seed system in Burkina Faso. 

Project: Tropical Legumes III

Partners: ICRISAT (lead), International Center for Tropical 
Agriculture (CIAT), International Institute of Tropical 
Agriculture (IITA) and national agricultural research systems 
partners (NARS) from 7 African countries and the Indian 
Institute of Pulses Research (ICAR), Kanpur, (UP) in India

Funder: Bill & Melinda Gates Foundation

CRP: Grain Legumes and Dryland Cereals (GLDC)

Mr Taparga (second from right) with his family and livestock. 

Photo: Sy Appolinaire Traore, INERA
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Land and water management practices have 
been widely implemented in rural Mali since 

the 1980s to improve agricultural productivity 
and control erosion. Under conditions of recurring 
droughts, these practices are expected to increase 
farmers’ ability to cope with shocks. One of the 
most common practices applied in the central and 
southern parts of Mali is contour bunding (CB). In 
this study, the impact of the CB technology was 

evaluated with a focus on biophysical and socio-
economic benefits. 

Data was collected in two agro-ecologies of southern 
Mali and generated through field experimentation 
and household survey. Field experimentation 
involved implementation of contour lines with farm 
ridges, agronomic trials and runoff and erosion 
measurements. Agronomic data was collected on 
sorghum, maize, groundnut and millet for three 

A contour bunding monitoring station at the Africa RISING technology park in southern Mali. 

Contour bunding (CB) 
technology successfully 
increases crop yields by more 
than 30 % and improves 
household economy by 20%

MALI

Photo: Jonathan Odhong’, IITA
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consecutive years (2015 to 2017). Socio-economic 
data on the use of CB was obtained from individual 
farmer surveys. CB involves the layout of contour 
lines with land leveling devices to identify points of 
equal elevation and construction of contour lines by 
draught animals and humans. The majority of the 
labor input to construct and maintain the CB comes 
from adult men who are head of the household 
(58%) and male youth (33%). 

Results indicate that with the application of CB yield 
of crops was higher with the highest increase in grain 
yield and biomass obtained for maize and millet  

(P < 0.01). CB application was useful in retaining soil 
water and reduced erosion rate. In the treatment 
fields, 162 mm of rainfall per year was saved as 
soil moisture. On average, 13,090 kg per hectare 
of soil was lost from farm fields without CB; CB 
implementation significantly reduced soil loss by 
163% (P < 0.01). The improvements in crop yields and 
biomass, and the retention of soil nutrients positively 
changed farm level productivity conditions. The 
majority of farmers (78%) perceived higher income 
from the sale of crops grown on CB plots. These 
results support landscape wide application of CB.

ICRISAT West and Central Africa
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A vast majority of rural households in Niger rely 
on crop-livestock farming activities for their 

livelihoods. Many of these farmers seek to adopt 
various technologies for improving the outcomes 
of their farming activities to ensure food security of 
their families. The choice of technologies available 
to farmers is largely determined by the need to 
increase production and profits (Viatte, cited in IG 
Global, 2019). 
However, in many cases farmers face the problem 
of accessing appropriate markets even for a small 
marketable surplus they have and incur high 
transaction cost. Production oriented interventions 
at farm level achieve limited outcome if market 
development does not follow (Puskur et al. 2011). 
Successful strategies for improving farmers’ 
livelihood depend on increased farm productivity 
and improved access to market. Poorly functional 
markets result in high transactions cost, and low 

competitiveness and low bargaining power of the 
farmers and thus realization of lower prices, low 
profitability. As a result, farmers remain in the cycle 
of poverty where they strive to survive and fail to 
improve their living conditions. 

Reorienting farmers from subsistence to market-
oriented farming and building their capacity 
for their increased market participation is key 
to harnessing the value of farm enterprises for 
improving smallholder farmers’ livelihoods. This 
would also be in alignment with the objective to 
rejuvenate the agriculture sector to encourage 
participation of youth and potential development of 
inclusive business models. Farmers’ capacity needs 
to be strengthened to identify market led business 
opportunities and produce quality agricultural 
products meeting demand from diversified existing 
and new markets. 

Systems approach to 
strengthening livestock and 
feed market for smallholder’s 
farmers 

NIGER

A livestock market in Niger. 
Photo: A Amadou and Shalander Kumar, ICRISAT.
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As part of the Livestock Innovation Lab for 
Sustainable Intensification Project, we adopted an 
innovative strategy in Niger to improve smallholder 
famers’ access to market. The first step was to map 
the crop-livestock value chains and understanding its 
dynamics. For example, where the farmers sell their 
products (Figure 1).

Interventions to increase farmers’ market 
participation were designed to complement the 
introduction of production technologies such as 
dual-purpose improved millets, improved feeding 
practices, prophylaxis measures, etc. We facilitated a 
multi-stakeholder innovation platform (IP) involving 
smallholder crop-livestock producers, traders, 
extension officers and other development actors. 
The IP provided an opportunity for farmers and 
other value chain actors to access problem solving 
practical training and guidance from specialists and 
cross learnings. It helped build capacity of the IP 
members to innovate that allowed them to identify 
business opportunities, enhance quality of their 
products based on market demand and do business 
more effectively. 

Main market constraints in Niger

Markets play an important role for majority of 
Sahelian’ rural households with respect to their 
food and income security and their functioning 
could alleviate or aggravate food insecurity. 
Underdeveloped value chains and market failure 
are the major constraints to the development 
of sustainable crop-livestock systems in Niger. 
Poor linkage of farmer producers with market, 
weak organizational structure, lack of transport, 
communication and market infrastructure and 
limited access to information are the major reasons 
for underdeveloped value chains. Farmers usually 
have limited awareness of market demand and 
information about current market prices and trends 
because of remoteness of the villages they are in, 
poor communications and absence of any market 
advisories. The other common problems smallholder 
producers face are high variability of prices in the 
local markets and the lack of opportunity to access 
regional and international markets. 

Figure 1. Crop-livestock sale by farmers in different markets in Niger.
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Market intermediaries between livestock sellers 
and buyers have captured the market power and 
often undercut sellers to gain high market margins 
at the cost of smallholder producers. Poor access 
to regional livestock markets also acts as a barrier 
in getting access to good quality animals. The 
problem of insecurity along the regional livestock 
value chain routes is another major deterrent to 
the development of functional regional livestock 
markets. 

Moreover, the weak linkages and low frequency 
of interactions among market actors (producers, 
various traders at scale and retailers) at different 
scale results in trust deficit which worsen business 
relationships among these actors. 

Since Nigeria is a major market for the agricultural 
produce of Niger, the fluctuations of the Naira 
currency significantly affect the development of 
food and livestock markets in Niger. For example, a 
weak Naira over the past three years had an adverse 
impact of 20% drop in the prices of animals in Niger 
markets.

Development of fodder market, an opportunity 
to increase rural income 

Niger has about 15 million cattle and 31 million small 
ruminants (DSMAE, 2019). Livestock contributes a 
major share of smallholders’ farm income and is a 
stable source of income and key strategy of rural 
households to build resilience (Kumar et al., 2021). 
This large livestock and growing market demand for 
its products drives the growth of feed demand. With 
growing producer awareness of the role of better 
feeding strategies for higher livestock productivity is 
contributing to the growth of animal feed market in 
Niger. Therefore, feed market is a big opportunity for 
farmers and other value chain actors. By adopting a 
business approach to promote the production and 
commercialization of fodder, farmers can incur more 
benefits through enhanced livestock productivity 
and additional income by marketing fodder. 

ICRISAT, with partners through USAID-funded 
project: Feed the Future Livestock Innovation Lab, 
has demonstrated how farmer-entrepreneurs in 
Niger can earn more income by producing fodder/

forage for market as compared to the income 
generated from cereal grains production. An 
example of this approach is Mr. Laouli Salissou who 
was supported by ICRISAT through USAID-funded 
project under its Feed the Future Livestock System 
Innovation Lab (FtF-LSIL) program and started 
producing lucerne or alfalfa (Medicago sativa) on 0.2 
ha land for market. He could earn around  
US$ 500 from one cutting of lucerne and his 
expected total annual earnings would be US$ 
3,000-6,000 depending on the number of fodder, 
which vary between 6 and 12 cuttings depending on 
moisture availability and type of cultivar. Whereas, 
a farmer who grows pearl millet on 0.2 ha land, in a 
good year, can make only US$ 200. 

Promoting production in response to market 
demand, creating market linkages, access to market 
information and value addition were found to be 
critical factors for the development of market. 
ICRISAT and FtF-LSIL supported the farmers and 
feed traders in the region of Maradi and Torodi to 
develop business around feed to take advantage 
of opportunities in both regions. In Torodi, there 
is a huge demand for livestock feed, while in 
Maradi there is a huge surplus of feed and fodder 
(cowpea hay, groundnut haulm, cowpea glume, 
cereal bran). The feed and fodder value chain actors 
were sensitized to get involved to strengthen this 
existing feed value chain to create a more efficient 
and transparent mechanism for sourcing feed from 
Maradi region and selling it in Torodi. Capacity of 
rural women associations (RWAs) was strengthened 
to harness market opportunities. These RWAs have 
been actively involved in the business around feed 
and are earning additional income out of it. This 
has resulted in empowering these rural women 
and enabling them to contribute to their household 
income, thus improving the family’s food security. 
In short, a simple intervention of connecting 
fodder producing region of Maradi to the fodder 
deficit region of Torodi by actively involving fodder 
producers, traders and livestock producers has led 
to a win-win solution that has not only benefitted 
producers and traders, but has also encouraged 
them to produce more fodder contributing to 
increased availability of fodder and increased 
livestock production in Niger.
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Harnessing productivity potential of small 
ruminant through market led innovations

One of the reasons most smallholder livestock 
farmers are not able to harness the potential market 
value of small ruminants is low-quality animals. 
Livestock farmers are engaged in sheep fattening 
activity, especially around Tabaski festival. They 
have always been adopting the same strategies to 
fatten sheep, usually feeding big quantity of feed 
to animals while ignoring the quality of feed, which 
proves expensive and the animals attain much 
less weight than expected that in turn lead to low 
profits. Farmers’ say they do it because they have 
always been doing it this way. Sensitizing the value 
chain actors is needed to get farmers to consider 
alternative strategies that are driven by evidence 
driven choice in order to harness the full potential of 
increased market demand of animal sourced food. 

ICRISAT, with partners, worked closely with livestock 
farmers and other value chain actors for evidence-
based sensitization and building their capacity 
to adopt market led innovations for increased 
profitability and resilience. The hypothesis is that 
evidence driven choices will encourage smallholder 
farmers to adopt market led innovations and 
increasingly participate in the value chain while 
taking some initial risk. The approach to support 
farmers and other value chain actors has helped 
them to innovate and create a positive market 
competition, demand-led price discovery and 
increased income for farmers. In this project, 
building the capacity of 266 smallholder livestock 
producers and traders allowed them to produce and 
supply quality sheep according to market demand 
and benefit from it. 

Owing to an integrated value chain approach that 
enables improved feeding, animal healthcare 
and market, livestock farmers have been able to 
produce better quality animals and increased their 
profit by 10%. The mortality rate in sheep and goat 
was reduced from 30% to 5% through appropriate 
feeding strategy. Increased producers’ access to 
market, especially women livestock producers, also 
led to their increased income and empowerment. 

Conclusion and Key recommendations

 ▪ A market-oriented approach can be promoted 
among smallholder livestock producers and 
other value chain actors through evidence-
based capacity building. This creates incentives 
for farmers to increase investment in resources 
and efforts to adopt market-led innovations that 
generate more income and employment. In turn, 
this enhances resilience in their livelihoods.

 ▪ A number of crop-livestock value chain actors 
have the potential to double or triple their 
incomes if they are supported to adopt a business 
(or market) oriented approach.

 ▪ Empowering community through capacity building 
and supporting businesses around technology and 
market services would be key to the success of 
crop-livestock value chains.

 ▪ Proactive handholding of the smallholder farmers 
and value chain actors is prerequisite during the 
changing process, especially in the initial phase.

By focusing on the whole 
value chain from production 
to marketing, we have been 
supporting and improving animal 
feed systems, able to expand 
animal health services and link 
producers to end markets while increasing market 
competitiveness. Smallholder producers and rural 
communities have benefited from this value chain 
approach as their incomes have increased, improved 
nutrition, creating of livestock related jobs and 
increased access to markets. 

– Dr Clarisse Umutoni
Post-doctoral Fellow, Livestock Science

“

“
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 ▪ There is a need to support reorganization of 
markets to create better incentives and enabling 
conditions, including dissemination of market 
information and creation of infrastructure 
necessary to adopt improved technologies and 
that enhances the participation of smallholder 
producers in the value chain. The market structure 
and conditions need to instil trust among market 
actors for the value chains to effectively function. 
Digital technologies and tools could also be useful 
in supporting increased participation of different 
value chain actors in the market. 
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Youth in Zinder region now have hope for a better 
future. Selected from a larger group, 159 youth 

received practical training in fruit trees nursery, 
integrated pest management, market gardening 
and smart compost production. Each beneficiary 
has been equipped to start an income-generating 
business.

With 50 percent of the population under 15 and 70 
percent under 25, Niger has one of the youngest 
populations in the world. Youth participation in 
agricultural production has suffered nationally in 
recent years, especially in rural areas. Despite the 
opportunities for rapid growth in this sector (more 
people to feed), many rural youth still opt to migrate 
in search of jobs in the cities and neighboring 
countries. This is a threat to the government’s 
aspiration of ensuring food security. Meanwhile, 
young people have great potential as drivers of 
economic growth through their participation in labor 
markets and also as consumers.

The Development Food Security Assistance program 
(DFSA/GIRMA) of Catholic Relief Services (CRS), 
a USAID funded project, was initiated in 2019 to 

Route to better future for youth 
in rural area

NIGER

Youth trained in composting (left) and how to grow a fruit nursery (right) in Niger.

 Photo: I Abdoussalam, ICRISAT

improve and sustain food and nutrition security 
and resilience among poor households and also to 
grow agricultural entrepreneurship among youth in 
the region of Zinder, departments of Magaria and 
Dungas.

To achieve this objective of developing youth 
agricultural entrepreneurship, a consortium was 
established in 2019 under the auspices of CRS 
with partners including ICRISAT, NGO Education 
Development Center (EDC) and Assistance for 
Community Development (ADC). EDC and ADC 
selected youth and trained them on agricultural 
business management. ICRISAT was in charge of 
providing them professional qualification. The 
training was held during 2-17 July and 29 August – 
11 September 2020 at ICRISAT’s incubation center in 
Sadoré (near Niamey). The exercise trained 39 youth 
in different areas of agro-business. 

Option 1: Fruit trees nursery: Nine people were 
trained in fruit trees nursery practices. They were 
trained in: (Picture 1: example of fruit trees nursery 
in the commune of bande, region of Zinder)
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 ▪ Nursery implementation, 
 ▪ Preparation of the substrate and 
 ▪ Pre-treatment of seeds
 ▪ Production of rootstocks
 ▪ Tree grafts collection
 ▪ Grafting of adult plants (in situ).

CAV) focused on the installation and operation 
method. Participants received a kit that included a 
wheelbarrow, shovels, pitchfork, etc. In addition to 
these, one aerobic water vapor composting (CAV) 
unit was installed in 14 villages for each of the 
participants. 

Option 4: Market gardening: Eleven youth including 
six women were trained in market gardening. The 
training focused on:
 ▪ Market garden nursery preparation 
 ▪ Seed collection and germination tests 
 ▪ Sowing techniques 
 ▪ Neem based bio-pesticide preparation.

After the training session, each of the participants 
received a kit for starting a related business. In 
addition to youth incubated at Sadoré, ICRISAT 
trained and equipped 80 youth to form a 
phytosanitary brigade and 40 youth as traditional 
compost producers. 

▪▪ This is as an opportunity for business 
establishment. ICRISAT will continue to provide 
support, if needed, for any of the beneficiaries - Dr 
Malick Ba, Country Representative, ICRISAT-Niger. 
▪▪ Honored to see that training of youth in 

agricultural entrepreneurship has become a reality. 
This is a chance to have a better future - Ms. 
Mariama Diallo Aïtchedji, USAID representative. 
▪▪ This training in agricultural sector fits perfectly 

with the objectives of the project, which aims to 
ensure food security through the empowerment 
of women. I encourage youth to take this as an 
opportunity to start a new professional career 
and to be ambassadors of the GIRMA project in 
their respective communities. Thanks to the US 
government through USAID for the support - Chris 
Hennemeyer, Resident Representative, Catholic 
Relief Services (CRS).

Youth trained in composting. 
Photo: I Abdoussalam, ICRISAT

After the training, participants were provided kits of 
shovel, log, gloves, shears, etc. ICRISAT constructed 
a 100m2 nursery unit with 10,000 fruit trees capacity 
in nine villages (Two each in Bangaza, Katchibare, 
Gayi, Wacha, Bekori, Bandé and Maidamoussa, 
and one in Doungas) respectively for the nine 
beneficiaries. 

Option 2: Integrated Pest Management (IPM): Five 
participants were trained in producing beneficial 
insects in order to develop biological control 
business to supply farmers with parasitoid wasps to 
control pearl millet insect pests in the region. They 
were also trained in production of biopesticides from 
neem leaves (and grains) and spraying techniques for 
protection of legumes and vegetable crops. After the 
training session each of the participants received a 
kit of equipment for starting the business. (Picture 2: 
Training session on using hand spreader).

Option 3: Smart compost production: Fourteen 
youth have been trained on traditional and modern 
composting practices. The training in traditional 
composting covered different pit dimension, inputs 
(biomass, ash, water, etc.) and mixing and turning 
methods. The training on the modern composting 
practices (aerobic water vapor composting, 

Project: Development of Food Security Assistance 
(DFSA/GIRMA) 

Funders: USAID, CRS/ICRISAT Agreement

Partners: Catholic Relief Services (CRS)

CRP: Grain Legumes and Dryland Cereals (GLDC).
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Pearl Millet [Pennisetum glaucum (L.) R. Br.] is 
a small-cereal crop commonly called millet. It 

has three generic names corresponding to three 
different types in the Hausa language of Nigeria: 
Gero (early maturing), Maiwa (late maturing and 
photosensitive), Dauro (transplantable and photo-
sensitive). Several dishes are made from millet 
and its flour across the Sahel region of West and 
Central Africa (WCA). The stem is primarily used for 
construction (houses and fences), the fodder and 
grain pericarp are important as feed for domestic 
livestock and poultry. Due to its resilience to drought 
stress, soil salinity/acidity and high temperatures, 
pearl millet survives well in agro-ecological zones 
where other cereals will not. Therefore, the crop has 
a noteworthy role in food and nutrition security of 
the drier regions of WCA.

A study was carried out with four primary objectives 
i) to determine adoption rates and intensities of 
adoption of pearl millet technologies ii) to identify 
constraints in the sustained use of pearl millet 
technologies iii) to determine the welfare impacts 
of adoption of improved pearl millet technologies 
on productivity, gross margin, poverty and food 
security experiences and iv) to formulate actionable 
recommendations based on outcomes of the survey. 

A four-stage sampling technique was used for 
the survey. A total of 1,267 respondents were 
randomly selected in seven pearl millet producing 
states, viz. Kano, Katsina, Sokoto, Jigawa, Kebbi, 
Bauchi and Yobe, 21 Local Government Areas 
(LGAs) (Figure 1) and eighty-four (84) villages/
communities. The respondents were interviewed. 

Welfare effects of the adoption 
of pearl millet technologies

NIGERIA

States selected for pearl millet survey in Nigeria (January, 2020)
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To present the data, both descriptive statistics and 
three regression models were used- Double Hurdle, 
Average Treatment Effect (ATE) and Propensity Score 
Matching (PSM). 

Key results and discussions: Awareness of pearl 
millet technologies (improved seeds) was estimated 
at 28%, with 18%, 7% and 3% for SOSAT-C88, SUPER-
SOSAT and JIRANI, respectively. Several other 
pearl millet landraces were identified in all the 
seven states. The nicknaming of landraces is often 
indicative of the onset of processes of acculturation; 
aliases given to the landraces reflect their origin, 
tribal/ethnic group mostly growing the landrace, 
grain color, plant height, growth pattern or physical 
appearance. States selected for pearl millet survey in Nigeria 

(January, 2020).

Table 1: Determinants and intensity of adoption of technologies (Double Hurdle Model).

Variables
Probit Model Truncated Model

Co-efficient P-values Co-efficient P-values
Intercept 0.36(0.07) 0.00*** 1.86(0.27) 0.00***
(a) Respondents’ characteristics
Sex  0.03 (0.03) 0.32 0.26(0.16) 0.10*
Age 0.0004(0.0008) 0.96 0.002 (0.003) 0.47
Level of education 0.003 (0.005) 0.60 0.018 (0.02) 0.44
Household size -0.006 (0.002) 0.03** 0.010 (0.008) 0.21
Farm size 0.11 (0.009) 0.00*** 0.07 (0.03) 0.04**
(b) Institutional characteristics
Access to credit 0.106 (0.044) 0.02** 0.16 (0.15) 0.21
Extension support visits 0.03 (0.024) 0.01*** 0.08 (0.09) 0.39
(c) Technology characteristics
Early maturity 0.03 (0.028) 0.01*** 0.75 (0.10) 0.00***
High yield  0.02 (0.03) 0.01*** 0.42 (0.11) 0.00***
Drought resistance/tolerance 0.02 (0.02) 0.04** 0.36 (0.11) 0.02**
Resistance to pests/diseases 0.05 (0.03) 0.05** 0.42 (0.16) 0.00***
Striga resistance -0.005 (0.03) 0.85 0.41 (0.11) 0.00***
Good food quality 0.0007 (0.02) 0.97 -0.06 (0.94) 0.98
N 1,267
Sigma 0.007
LR Chi-square 252.91
Prob > Chi-square 0.000
Pseudo R-square 0.22
Log-likelihood -436.62

***, **, * significant at 1%, 5% and 10%.
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Adoption rate of pearl millet technologies was 
estimated at 18%, with 13% attributed to SOSAT-C88, 
4% to SUPER-SOSAT and JIRANI 1%. Eight drivers 
of adoption, all significant at different levels of 
probability, emerged from the use of the Double 
Hurdle regression model. These drivers are farm size, 
household size, early maturity, high yield, drought 
tolerance, access to credit, extension support visits, 
Striga resistance (Table 1). 

The most cited reason for the adoption of pearl 
millet technologies was early maturity reported by 
66% of respondents. The negative features of pearl 
millet varieties being promoted, according to the 
respondents, were late maturity (25%), unending 
infestation by Striga (27%) and pests/diseases 
(27%). The adoption of crop management practices 
requiring procurement of farm inputs, particularly 
fertilizers and pesticides, were lower (less than 50%) 
and those requiring inputs bought them (between 
70% and 86%). In terms of sources of improved pearl 
millet seeds grown by respondents, the state-based 
Agricultural Development Programs (ADPs), farmers 
and own supplies were mentioned across the states 
for SOSAT-C88 and SUPER-SOSAT.

Given the possibility for better adoption potential 
of pearl millet technologies being promoted by the 
HOPE and AVISA projects, the use of the Average 
Treatment Effect (ATE) revealed a potential adoption 
rate of 45% with an adoption gap of 27% (Table 2). 
The intensity of adoption was 49% for LCIC 9702, 
60% for SUPER-SOSAT, 55% for both JIRANI and 
SOSAT-C88. A dis-adoption rate of 7% was recorded, 
with reasons being recurrent unavailability of 
improved seeds (33%), feeling of being satisfied with 
existing landraces (22%) and lack of capital (money) 
to purchase improved pearl millet seeds (22%). 

The use of the Propensity Scoring Model (PSM) 
showed that adoption of improved pearl millet 
technologies had positive and significant impacts on 
yields, gross margin and welfare of respondents. As 
an illustration, outcomes of the three PSM matching 
techniques, Nearest Neighbor Matching, Radius 
Matching and Kernel Matching, revealed productivity 
gains of 26%, a gross margin gain of 55%, an increase 
in dietary diversity of 21% and contributions to a 
decrease in poverty status of 8% (Table 3). 

Table 2: Pearl Millet adoption scenarios.

Variables   N %

Parameters without constrained 
awareness

Parameters with unconstrained 
awareness with access to improved 

seeds

Coeff.
Robust 
Std err z-value Coeff.

Robust Std 
err z-value

Population adoption rate 574 45.3 1,168.64** 42.50 23.32 1,206.78** 42.50 57.50
Adoption rate among 
respondents exposed and 
having access to improved 
seeds

175 13.8 1,133.14** 17.09 30.56 1,125.82** 19.66 66.43

Adoption rate among 
non-exposed respondents 
without access to 
improved seeds

288 22.7 1,121.97** 18.85 12.81 1,134.49** 16.95 23.97

Observed adoption rate 230 18.0 1,133.14** 17.09 66.3 1,125.82** 19.66 57.26

Adoption gap 344 27.3 35.5 33.25 80.96 25.55

Note ** is significant at 5% 

ICRISAT West and Central Africa
Highlights 2020



Conclusion and recommendations

The study recommends further strengthening of 
scaling out of existing pearl millet technologies. This 
comprises a multi-dimensional venture under the 
auspices of the Lake Chad Research Institute (LCRI), 
with support from current and future research for 
development partners focusing on four interrelated 
components: i) use of innovative extension 
approaches in scaling out pearl millet technologies 
ii) promotion of the multiplication and distribution 
of quality seeds of current varieties iii) intensification 
of efforts to release varieties with comparative 
gains and iv) development and promotion of the 
processing, marketing and consumption of millet-
based products.

Table 3: Welfare impacts of Pearl Millet technology adoption.

Matching Algorithm
Means 

Std-error    ATT Gains (%)Treated Control
Productivity (Kg/ha)
Nearest Neighbor matching 1,366 1,082 60.1800 261.61(4.35) *** 26
Radius Matching 1,366 1,082 50.2000 284 .00 (5.65) *** 26
Kernel Matching 1,366 1,082 0.0005 284.00 (5.76) *** 26
Gross margin/ha
Nearest Neighbor matching 34,992 22,515 3,008.88 13,616 (4.53) *** 55
Radius Matching 34,992 22,515 2,528.53 12,478 (4.93) *** 55
Kernel Matching 34,992 22,515 0.000015 12,460 (5.34) *** 55
Household dietary diversity scores
Nearest Neighbor matching 6.08 5.04 0.245 2.03 (8.37) *** 21
Radius Matching 6.08 5.04 0.149 1.77 (11.94) *** 21
Kernel Matching 6.08 5.04 0.163 1.77(14.07) *** 21
Poverty
Nearest Neighbor matching 0.39 0.36 0.049 0.047 (9.53) *** 8
Radius Matching 0.39 0.36 0.036 0.03 (8.30) *** 8
Kernel Matching 0.39 0.36 0.8097 0.028(8.58) *** 8

*** p<0.01
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COVID-19 pandemic accentuates use of doubtful farm inputs in 
northern Nigeria

The COVID-19 pandemic has been one of the most 
life-threatening health challenges ever faced 

by governments of the world. As in other African 
countries, the effect of the pandemic has been small 
in northern Nigeria. Despite the invisible effects of 
the pandemic in areas where farmers live, some 
of the actions taken by governments to contain 
the spread of the pandemic impacted agri-food 
systems with potentially important implications on 
food insecurity. This situation was acknowledged 
by African ministers of agriculture in a virtual 
conference on 16 April 2020. They acknowledged 
then emerging signs of disruptions to Africa’s agri-
food systems as a result of lockdowns, restrictions 
on human movements and physical separation. 
Inspiration was drawn from the 2014 Ebola crisis 
when lockdowns and restrictions on movements 
negatively impacted farmers’ livelihoods due to 
limitation of access to inputs and output markets, 
reduced availability of seasonal farm labor and an 
upsurge in postharvest losses.

ICRISAT Nigeria took advantage of two commodity 
value chain analyses in five states, namely Bauchi, 
Sokoto, Kano, Jigawa and Kebbi in northern Nigeria 
between August and September 2020 to interview 
98 individuals using a structured questionnaire. 
A majority of those interviewed had regular cash 
income activities before the lockdowns.

It was evident from the interviews that:

▪▪ 39% of the respondents reported sourcing 
different seed categories for the 2020 cropping 
season from the open market, 30% from owned 
sources and 31% from different sources;
▪▪ 48% of the respondents reported their principal 

occupation as farming before the lockdowns and 
91% said they intend to pursue farming as an 
occupation after the lockdown;
▪▪ 40% of the respondents intended to continue 

farming for food security while 34% to diversify 
income;

Sources of seeds during the 2020 lockdowns due to the 
COVID-19 pandemic.

▪▪ 85% of those interviewed reported price increased 
during the lockdown period. An increase in prices 
of basic commodities, including rice (40%), pearl 
millet (25%), groundnut (17%) and maize (18%), 
were reported. 

Despite the turbulence, 41% of those interviewed 
still saw farming as a source of food security, 35% 
saw farming as an option for diversifying cash 
income sources, 13% see farming as a profit-making 
venture and 11% as pathway to self-reliance. 

Restrictions on human movement have hampered 
seed production, distribution and marketing 
by limiting the ability of seed suppliers to go to 
communities where farmers live from the cities 
where most suppliers are based. Seed distribution 
systems in Nigeria still lack enforceable quality 
standards. The widespread challenge that farmers 
face during the planting season was accentuated by 
lockdowns, restrictions on movements and physical 
distancing mandates to curb the spread of COVID-19. 
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The supply gap created was rapidly filled by sellers of 
sub-standard planting materials. 

Ms Halima Abbas Salisu, a graduate in Agriculture 
Sciences from the Ahmadu Bello University, Zaria, 
who is awaiting deployment for the compulsory 
one-year service through the National Youth Service 
Corps, said, “My engagement in poultry farming 
during the lockdown period was a learning and 
income generation opportunity despite the high (and 
ever increasing) cost of feeds and chicks.”

Similarly, Mr. Dalhatu Mohammad of Bichi Local 
Government Area of Kano, who worked as a security 

Farming mentioned as principal occupation before and after the lockdowns.

Project: Accelerated Varietal Improvement and Seed Delivery 
of Legumes and Cereals (AVISA)

Partners: Institute for Agricultural Research (IAR), Nigeria

Funding: Bill and Melinda Gates Foundation (BMGF)

CRP: Grain legumes and Dryland Cereals 

agent, pointed out that he now has more time to 
devote to farming but was not able to get ADP 
extension agents to visit him and get good seeds of 
sorghum and groundnut. He said, “So I entirely rely 
on whatever is provided to me by friends and family 
members.” 
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Government and research bodies expand seeds support to over 
10,000 Nigerian smallholders to shield agriculture from COVID-19

Farmers in 13 states of Nigeria will receive 
improved seeds of sorghum, pearl millet, cowpea 

and rice as a part of an initiative to cushion the 
pandemic’s impact on food systems. A host of 
agricultural research institutes, led by ICRISAT, and 
the Nigerian government recently launched the seed 
support initiative.

Flagging-off the initiative on 29 May in Kano, Alhadji 
Sabo Nanono, Minister of Agriculture and Rural 
Development, Nigeria, said, “The pandemic may very 
likely precipitate a food crisis by disrupting our food 
production systems, thereby posing a great threat 
to farmers’ livelihoods as well as national food and 
nutritional security.”

The Economic Community of West African States 
(ECOWAS) estimated that COVID-19 pandemic risks 
food insecurity and nutrition of 50 million people 
between June and August 2020. The pandemic 
adds to other threats including climate change and 
recurrent drought, Fall armyworm (FAW) and locust 

Dr Hakeem Ajeigbe (left), ICRISAT’s Country Representative, Nigeria, explains the seed support initiative to Alhadji Sabo 
Nanono, Minister of Agriculture and Rural Development.

Photo: ICRISAT

infestations in West Africa. “In Nigeria, it becomes 
more important to provide support to production 
systems across value chains towards mitigating the 
impact of this pandemic,” the minister added.

The states were selected based on the importance 
of sorghum and millet as food crops and access of 
partners to needy smallholder farmers

Nigeria had initiated an early coordinated response 
to minimize impact, Minister Nanono said. He 
explained that Joint Technical Task Teams (JTTT) at 
national and state levels developed strategies to 
facilitate free movement of food and agricultural 
inputs exempted from lockdown. “The government 
is also planning ahead with research institutions 
to produce breeder and foundation seeds for 
production of high yielding seeds for 2020 wet 
and dry season as well as 2021 rainy season,” the 
minister said.

Nigeria’s Federal Ministry of Agriculture and Rural 
Development (FMARD) and Centre for Dryland 
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Agriculture at the Bayero University Kano (CDA-BUK) 
joined hands with ICRISAT and Syngenta Foundation 
for the initiative, which will also draw support from 
the Technology for Africa Agricultural Transformation 
(TAAT) of the African Development Bank, Harnessing 
Opportunities for Productivity Enhancement for 
Sorghum and Millets (HOPE II), Accelerated Varietal 
Improvement and Seed Delivery of Legumes 
and Cereals in Africa (AVISA) and Agricultural 
Transformation Agenda Support Program (ATASP-1) 
projects.

The seeds are being provided 
as a palliative to reduce the 
impact of COVID-19 pandemic 
on smallholder farming 
households and agricultural 
activities in Nigeria. 

– Dr Hakeem Ajeigbe
ICRISAT’s Country Representative for Nigeria

“

“
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To unlock the potential of youth in agriculture, 
we need targeted, inclusive interventions that 

appeal to specific and diverse groups of youth, 
especially women and differently-abled youth. 
Towards this goal, customized training sessions 
for these vulnerable groups were conducted in 
Ghana recently, focusing on behavior change 
communication that incentivizes choice of improved 
varieties and quality seeds of cereals and legumes. 
The sessions were tailored to address the sustainable 
development goals (SDGs) of zero poverty, zero 
hunger, and gender equality. 

The promise of expanding markets and increased 
demand for food products from a growing global 
population would suggest farming is incentive 
enough to attract the current and next generations. 
However, agriculture is facing unprecedented 
challenges. Possibly because of this, agriculture – 
particularly smallholder food production, widely 
believed to contribute to increased food production 
and rural poverty reduction, is less likely to draw 
young people. 

Youth are commonly treated as an undifferentiated 
group with essential, static qualities and little agency. 
However, the youth are a differentiated group, 
with diverse experiences, ideas and aspirations. 

These aspirations are shaped by factors across 
local, regional and even global scales.  While there 
are opportunities for youth, many of their needs, 
including agricultural ones, remain largely unmet, 
with more limitations for females due to local norms. 
Also, agribusiness, a vital sector for youth living in 
poverty across Africa, is one where differently-abled 
youth face some of the greatest prejudices and 
exclusion. 

Therefore, opportunities should intentionally be 
planned with and extended to female and male 
youth groups of different social spectra. Enabling 
youth to tap into the available opportunity 
structures needs transformative approaches that 
include (i) targeting to ensure inclusive participation; 
(ii) customized interventions that equally benefit all 
types of youth groups; and (iii) providing a conducive 
social, economic and policy environment.

In Ghana, hearing impairment blocked several 
young farmers’ access to information on improved 
crop production, which resulted in their reliance on 
traditional methods of crop production as well as 
recycling of seeds for production. Under the AVISA 
Project and others, led by ICRISAT in collaboration 
with CSIR-SARI and the CGIAR Research Program 
for Grain Legumes and Dryland Cereals, these 

On left: Participants at the training session. Middle: Participants preparing groundnut dishes during the training and 
Right: Groundnut recipes prepared by participants. 

Supporting and investing in 
the most vulnerable is crucial 
for meeting the SDGs

GHANA

Photos: Desmond S. Adogoba (CSIR-SARI)
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youth were part of a training on groundnut seed 
production, marketing and processing in the Upper 
West Region of Ghana. The training was supported 
by the Wa School for the Deaf, and Antika Seed 
Company, a major seed company in the region. 

The participants were ecstatic up on realizing that 
they were seen as equal members of the community 
with shared challenges and similar opportunities 
to benefit, and be empowered to overcome their 
specific challenges. As active members of the 
farming community, their inclusion and participation 
in the groundnut value chain activities will boost 
their livelihood and productivity. This sense of 
belonging alone gave the participants a feeling of 
playing on a levelled field.

The training focused on developing an organized 
group of groundnut producers to understand the 
market potential in groundnut seed production, 
marketing as well as developing sustainable market 
linkages for the commodities produced. The training 
covered groundnut seed production, quality control 
of seeds, seed business development, concept of 
Village Savings and Loans Association (VSLA), group 
dynamics for sustainable grassroots organization 
among seed producers and processing of groundnut 
into confectionaries of high nutritional and market 
value. The training on group dynamics will also 

facilitate gender equality in the discharge of group 
activities since group membership is made up 
of young female and male farmers with diverse 
religious and cultural backgrounds. 

A total of 300 youth aged 15 to 35, of which 30 were 
from the Wa School of the Deaf, were trained. In a 
welcome address, Mr Sylvester Bayor, Headmaster 
of the school, appreciated ICRISAT for including 
this most vulnerable population in the project. He 
was emphatic the youth will embrace the learnings 
wholeheartedly since this is the first time they have 
had the opportunity to partake in a project activity 
of this nature. 

A slide on potential sources of business ideas, shared 
during the training. 

A slide on potential sources of business ideas, shared 
during the training.

Project: AVISA

Funder: Bill & Melinda Gates Foundation 

Partners: CSIR-Savanna Agriculture Research Institute (SARI)

CRP: Grain Legumes and Dryland Cereals

“

“

By targeting and reach out to 
every gender and social group, 
the outcome of the training will 
engender greater adoption, 
production, marketing and 
utilization of improved groundnut 
varieties. The Gender Research 
Team extolled the trainings, noting that “extension 
should focus on innovation and should be market-
driven while emphasizing the need for inclusiveness 
of all gender groups, especially youth and people 
living with disabilities, to leave no one behind. 

– Dr Jummai O. Yila
Gender Scientists, ICRISAT-WCA
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Capacitating African stakeholders with climate advisories and 
insurance development: A market-ready innovation selected 
for value chain orchestration targeting 17 million smallholders, 
influencing public-private development agendas and providing a 
vehicle for hyperlocal risk control services 

By embedding research inside an African 
Small and Medium Enterprise (SME), CCAFS 

supported the emergence of phygital agriculture 
and agCelerant, world’s first automated service 
ecosystem for smallholder plot-monitoring from 
space and ground. “Market-ready, noteworthy of 
market-creation potential” (European Commission 
Innovation Radar), selected by the Islamic 
Development Bank and endorsed by Nigeria to 
connect 17 million smallholders to value chain 
stakeholders, it also co-produced “Hyperlocal 
Elicitation and Understanding of Risks to Stability in 
Complex Systems” (HEURISTICS), the first instance of 
CGIAR financing by DARPA.

During CCAFS phase I and with additional funding 
from Bill & Melinda Gates Foundation (STARS 
project, 2014-17), ICRISAT, Manobi and partners 
demonstrated using a combination of novel earth 
observation and field data that smallholder yield 
variability is primarily explained by hyperlocal 

variability in management. As smallholder 
management is best quantified proximally, this joint 
learning led ICRISAT and Manobi to embark on a 
unique public-private partnership in which CGIAR 
research staff is seconded to an African SME. Since 
socioeconomic factors controlling management tend 
to override environmental factors in determining 
agricultural smallholder outcomes, the consortium 
concluded that the provision of climate services 
was not dissociable from the provision of financial 
services as a prerequisite. The focus of research 
was thus shifted to the level of the value chain 
and agCelerant was created as an orchestrator of 
equitable value creation based on the novel concept 
of phygital agriculture. The agCelerant subsequently 
developed world’s first automated system for 
simultaneous smallholder plot monitoring from 
space and ground, rated “market-ready, noteworthy 
of market-creation potential” by the European 
Commission’s Innovation Radar (NADiRA: 2017-20). 

N. Palmer (CIAT). Source: CCAFS.
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Reflecting the importance of rice for West Africa’s 
food security, agCelerant was selected by the Islamic 
Development Bank to connect 2 million small-scale 
rice growers to financial, input and market services 
under the ten-country, US$ 415 million Regional Rice 
Value Chain Program (2018-23). 

Nigeria’s Federal Ministry of Agriculture and 
Rural Development created Africa’s first national 
agCelerant technical committee with a target 
of serving 15 million producers (2019). The 
Government of Kano State was the first to officially 
endorse the approach. The agCelerant’ s capabilities 
for compliance monitoring, risk control, and 
traceability led to new partnerships in the cotton 
and peanut value chains, focused on biological 
agriculture (BCI-cotton, bio-peanut) and premium 
markets in collaboration with GIZ. The critical 
necessity to accelerate youth job creation in the rural 
sector, combined with the need to contextualize 
digital information through proximal services led to 
the launch of agCelerant Academy with support from 
GIZ and Africa Rice. 

100 jobs were created catering to a portfolio of 
20,000 ha of smallholder plots (2020). The same year 
agCelerant became the largest host and recruiter of 
graduates from the African Institute of Mathematical 
Sciences (AIMS), particularly under its Mathematical 
Sciences for Climate Resilience (MS4CR) program. 
agCelerant also co-produced and hosts “Hyperlocal 
Elicitation and Understanding of Risks to Stability in 
Complex Systems” (HEURISTICS: 2020-23), the first 
instance of CGIAR financing by DARPA, positioning 
the platform favorably to engage global players 
focused on climate security.

As an orchestration approach aimed to de-risk 
investment, agCelerant is holistic by design and 
targets 3 main categories of beneficiaries: (1) core 

beneficiaries, such as producers, extension agents/
franchises, off takers, bankers, and insurers; (2) 
side beneficiaries, such as input suppliers and 
processors; and (3) indirect beneficiaries, such as 
development finance, governments, consumers. 
Core beneficiaries are those whose engagement is 
the minimum required for de-risked, smallholder 
contractual agriculture to happen (“must haves”). 
Side beneficiaries are those which are not absolutely 
essential for a smallholder agricultural contract to be 
viable (“nice to have”). Indirect beneficiaries are the 
remaining who all gain from efficient, de-risked value 
chains - e.g., governments who can progress towards 
food sovereignty and save cash by improving their 
trade balance, and consumers who can ensure that 
premium markets translate, through traceability, into 
premium returns to producers. 

Transformation of the innovation 
into an outcome is a medium-
term effort and, in the business, 
arena does not materialize 
during large campaigns or 
workshops, but through iterative 
closed-doors interactions. 
For example, it took us 2 years and abundant 
intermediation to get Senegal’s DER/FJ to engage 
into financing agCelerant Academy. Pioneered the 
linkage between COVID19, climate and food systems 
ahead of CGIAR/CCAFS, proposing the concept of food 
sovereignty is the next step beyond food security. 

– Pierre C Sibiry Traore
Principal In-Business Researcher, ICRISAT/Manobi

“

“
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Covid-19: Flattening the Food Insecurity Curve

The domino effect

The Covid-19 pandemic has affected the world on 
an unprecedented scale. Yet, the unfolding health 

crisis is only the most visible part of the iceberg. 
The impending global recession coming in its wake 
will likely be the most challenging event mankind 
has faced in recent history. Given the considerable 
difficulties experienced by developed nations in their 
struggle to contain Covid-19 and manage its impacts, 
one can easily imagine the potential for catastrophic 
scenarios in the developing world, and most critically 
on the sustainability of its food systems.

A risky dependence on food imports

Today, 80% of Africa’s agricultural production relies 
on smallholders. Their productivity is among the 
world’s lowest, capped at 30% of their potential due 
to lack of financing and market integration. To feed 
their rapidly increasing populations, sub-Saharan 
African countries thus have to rely on massive food 
imports, projected before the onset of the pandemic 

Source: agCelerant.

to grow from USD 35 billion (2017) to USD 110 billion 
(2030). The Covid-19 crisis is already accelerating 
the prospect for a dramatic increase in Africa’s 
dependence on food imports for the following 
reasons:

▪▪ Assuming that national agricultural and agri-food 
industry workforces will be affected in proportions 
similar to those observed in the developed world, 
one can expect a brutal drop in Africa’s food 
production;
▪▪ Financial institutions have started contracting. 

Banks will increasingly turn towards less risky 
investments, significantly reducing agricultural 
lending, particularly to smallholder producers;

▪▪ The price of major food security commodities 
such as rice, wheat and maize will increase 
commensurate with spiking demand on world 
markets. This will severely constrain the financing 
of imports by countries that are already highly 
indebted.
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Flatten the food insecurity curve

These extraordinary circumstances herald food 
crises of unique magnitude for the world’s most 
vulnerable nations, with direct implications on 
hunger, poverty, social unrest and stability. After the 
2008 financial crisis, countries and financial systems 
adopted a reactive, demand-driven approach to 
provide the means to sustain the status quo, wages, 
purchasing power, etc. Such simple interventions 
cannot be afforded in the time of Covid-19, as the 
uncertainty grows as to where food will indeed be 
available at all. Ensuring the sustainability of supply 
itself will require marshalling a much more profound 
intervention on the world’s food systems.

The immediate emergency for appropriate curative 
and preventive solutions to Covid-19 should 
therefore not hide the concurrent imperative to 
prioritize and fast-track sustainable mitigation 
strategies to contain the massive emergent food 
insecurity brought about in vulnerable regions by the 
imminent global economic crisis. To avoid societal 
collapses and their many potential ripple effects 
on world security, we must act now to flatten the 
food insecurity curve in the same way flattening 
the Covid-19 infection curve will help preserve the 
integrity and function of national health systems.

Orchestrate food sovereignty

Food aid will obviously be critical to address 
symptoms of food insecurity, but not any more 
sufficient than ICU patient transfers to address 
symptoms of hospital saturation under Covid-19. We 
need a more transformative, orchestrated approach 
to food production, resulting in food systems that 
are both more integrative, more inclusive and hence 
more resilient. In Africa as elsewhere, Covid-19 
presents us with the opportunity to accelerate 
agricultural transformation through orchestrated 
value chains that honorably promote (i) food 
sovereignty, traceability and quality and (ii) valuable 
participation on international markets, hence 
reducing trade balance deficits, improving food and 
nutritional security and reducing exposure to future 
shocks for individuals and entire societies alike. The 
utmost priority is to immediately strengthen, in each 
target country, national support capacity for the 

next 2020 agricultural season with a triple trigger 
intervention that includes:

▪▪ A direct smallholders’ financing mechanism 
implemented through partner banks to (i) ensure 
accessibility and affordability of inputs to manage 
a minimum safety acreage allotment for food 
security purposes and (ii) provide technical 
backstopping to increase productivity by up to 
60%;
▪▪ Simultaneously, direct support to agro-industries 

to enhance their capacity to absorb and transform 
the expected increase in smallholder throughput;
▪▪ Support to transactions between agricultural value 

chain stakeholders to help (i) aggregators and 
transformers purchase smallholders’ production 
and (ii) retailers purchase transformed food items 
for commercialization on the market.

The cost of securing one season

This initiative will target priority value chains 
considering (i) their contribution to national food 
security targets, such as cereals (rice, maize, millet, 
sorghum, wheat), pulses (groundnut, cowpea, etc.) 
and (ii) their importance for agricultural exports 
(cocoa, coffee, cotton, palm oil, cashew, horticultural 
crops, …). For countries of sub-Saharan Africa 
and assuming a safety acreage allotment of 3% 
of national arable land, this initiative requires an 
estimated financing of US$ 3.2 billion to engage 
operations and transactions for the 2020 agricultural 
season, including a contribution from public 
development partners or/and private investors  
(the Fund) of US$ 642.0 million to cover:

▪▪ US$ 576.6 million worth of agricultural credit 
lines for smallholders on contract inside target 
value chains, positioned in local partner banks 
and financial institutions, to secure the financing 
of almost 1 million hectares for agricultural 
production;
▪▪ US$ 30.0 million to upgrade the capacity of 

local agro-industries to transform the expected 
additional intake generated by the program.
▪▪ US$ 5.8 million for technical, coordination and 

M&E support activities
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Investing in smallholder value chains

Local partner banks and financial institutions which 
today finance food imports will commit through 
this mechanism to also finance local agricultural 
value chains, input supply and produce purchases 
therein, as well as the transformation and further 
commercialization (local and export) of this 
agricultural production. Such an investment must be 
thoroughly de-risked. The underlying infrastructures 
to secure and optimize this support will benefit 
from leveraging local agronomic expertise with 
digital technologies and proximal physical support 
networks. Phygital approaches that help thus 
orchestrate contractual smallholder agriculture 
and value chains in a transparent, traceable and 
honorable manner, such as agCelerant, will deliver 
the new business models to catalyze private sector 
intervention towards sustainable, inclusive and 
scalable value chain structuration.

Endowed with the financial capability to scale 
the deployment of inclusive agricultural credit 
mechanisms required to support of smallholder 
agricultural production, transformation and 
commercialization, Multilateral Development Banks 
as well as impact funds have here a crucial role to 
play in helping nations protect their agricultural 
productive assets. Beyond its somber outlook, 
Covid-19 also provides the opportunity to catalyze 
this transformative change.

Contributed by: Daniel Annerose (Manobi), Pierre 
Sibiry Traoré (ICRISAT/Manobi), Amadou Thierno Diallo 
(Manobi).
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Smart Food systems: Families businesses efforts to bring alive the 
memory of ancient foods

Millet has long time been a traditional food in 
northern Nigeria before the introduction of 

maize, says Alhaji Ali S Madugu, Managing Director 
of Dala Foods Nigeria Limited, a leading millet 
processing organization in Nigeria. ‘One product, 
known as ‘instant Kunnun’, was used by the caravan 
and nomads. In particular, Kunnun is a dry millet 
powder with spices added that can be consumed 
or carried along by travelers for their subsistence. 
“Through centuries of nomadism, it was an ancient 
food attached to our traditions and it remains in our 
culture,” recalls Alhaji Madugu.

Though people today settle in cities, they demand 
Kunnun but cannot prepare it as the preparation is 
a tedious process. To simplify it, Dala Foods Nigeria 
Limited, started research 20 years ago on ways 
to make it easy for usage. A new modern product 
‘Instant Kunnun Tsamiya’ (Tamarind Millet Gruel) 
was invented through the use of modern technology 
to promote the local traditional food drink to world 
standard and meet the demand from Nigeria’s 
growing population.  

Unlike in the old days, many consumers today 
prefer food drinks that are easy to prepare. Easy-
to-prepare millet-based products meet the needs 
of very demanding consumers. Not just in Nigeria, 

‘It gives energy and strengthen your body’

From Left to Right: Alhaji Nura S. Madugu (Executive Director), Alhaji Ali S. Madugu, (Managing Director) Alhaji Mannir S. 
Madugu (Director); Alhaji Sagir S. Madugu (Director); A sample of millet-based product by Dala Foods. 

Photo:  A. Diama, ICRISAT Photo: M. Vabi, ICRISAT

but in many other African countries, millets and 
sorghum-based products packaging are in demand. 
‘Millet is about 40% of our company’s business. In 
2018, we processed about 500 metrics tons of millet. 
With one of our products, Instant Kunnun Tsamiya, 
we are trying to reach out to some Nigerian airline 
companies. The same product is already integrated 
in the menu of many northern Nigerian hotels and 
restaurants,” Alhaji Madugu says. 

With such a growing demand, developing a supply 
system is priority. Many companies are relying on 
their village markets for grain stock. Others are 
able to organize some producer groups to buy the 
grain for processing. “We send our staff members 
to villages to buy the grain from farmers. We also 
get most part of our millet from the Dawanu grain 
market, one of the biggest grain markets in West 
Africa,” he explains. 

“Nobody has done this before. We had started from 
scratch! When we started, we only processed 20 
cartoons of this product per day. Today, we supply 
the market with 500 cartoons daily. Our processing 
capacity was enhanced with new infrastructure 
and from 200 kg millet processed in eight hours, 
we’re now up to 800 kg per hour with our new 
processing equipment. We also process instant Biski 
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couscous, instant Fura and at the same time we have 
introduced more millet and sorghum based ready-to-
cook foods such as dawavita.  I think that millet and 
sorghum have a big future,”Alhaji Madugu concludes.

During 2010-2020, ICRISAT in Nigeria introduced 
many farmers and organizations involved in projects 
such (Harnessing Opportunities for Productivity 
Enhancement of Sorghum and Millets in Sub-Saharan 
Africa –HOPE) and Agricultural Transformation 
Agenda Support Program – Phase 1 (ATASP-1) to 
improved technologies of groundnut, sorghum and 
millet.

Good food, good business!

In Mali, a family enterprise 
is taking the lead to millet 
and sorghum processing. 
Our main mission is to 
process and market cereal 
products including fortified 
millet flour, precooked 
fonio and millet-based 
breakfast cereals, says Ms. 
Halatou Deme, Managing 
Director of Les Cereales 
de Tatam, which sells its 
products in Bamako and 
throughout the African sub-region, Europe and 
America. Ms. Halatou aspires for the company to 
produce modern and convenient products to meet 
the need of the new markets in the growing African 
cities. 

A little boost for great impact

In Bamako, once a week, Mr Ousmane Minkoro 
Toure, a baker, carried on his motorbike a basket of 
millet and sorghum bread which he sells to a specific 
clientele. The bread is produced in his artisanal oven 
constructed into a family restaurant he took over a 
few years ago after return from Europe. Mr Toure’s 
customers include traders in the bigger market of 
Bamako and some schools that have discovered the 
taste of this new millet-based bread. 

The recipes Minkoro wants to prepare include millet- 
and sorghum-based pasta and other convenient 

Ms. Halatou with some 
millet-based products 
inspired by tradition. 

Photo: L. Wright, ICRISAT

products which he says would be easier to transport 
and sell on a tricycle. A major challenge, says 
Minkoro, will be to find good source of millets 
and sorghum grain supply that would help him 
improve the quality and taste of his products. As of 
now, he buys the grains from different people and 
sources.  It is not always easy to control the nutrients 
and organoleptic quality (taste) of the products. 
Although his millet and sorghum bread are largely 
appreciated by his clientele, Mr Toure says he likes to 
work with a food laboratory in order to improve the 
quality, including the composition of the flour and 
its mixture with other flour as needed. His whole-
millet and sorghum bread, though tasty, need some 
improvement (to soften it), some of his customers 
say. That is where the food laboratories will come 
handy.

The Enhancing Crop Productivity and Climate 
Resilience for Food and Nutrition Security in Mali 
(UE-APSAN-Mali), a project funded by the European 
Union (2019-2024), aims to improve food and 
nutrition security through the increase in cereals 
and legumes productivity and farmers’ income. One 
component of the project is dedicated to smart 
foods and nutrition promotion. In this context, 
the project also envisions to work with the food 
laboratory of the national research institute to 
develop or enhance the recipes of select millet, 
sorghum, groundnut and cowpea-based foods. The 
project team will collaborate with actors of the 
private sectors to enhance the existing products for 
community’s nutrition and markets sales.  ICRISAT 
in WCA is also exploring different partnerships 
to support the Smart Food initiative for rural 
communities and the urban consumers.
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Sorghum Flour with high shelf-life hits Nigerian markets

In a first-of-its-kind enterprise in Nigeria, a large-
scale flour mill has come up with processed 

sorghum flour with a shelf life as high as 6 months. 
Typically, sorghum flour has a short shelf life of less 
than 3 months. This innovative product is opening 
new markets, providing jobs to 40,000 people 
involved in the value chain and freeing up the time 
of women as processing sorghum flour manually 
using traditional methods takes 80 minutes.

This has been achieved thanks to a collaboration 
with ICRISAT scientists identifying the best sorghum 
varieties for processing and the flour mill perfecting 
their processing practices to maximize shelf life. 
It all started in 2016, when Dr Hakeem Ajeigbe, 
ICRISAT Country Representative, Nigeria, met in 
his office Mr Alhaji Sani Umar, Deputy Managing 
Director, Northern Nigeria Flour Mills (NNFM) 
plc and Mr Sadiq Usman, Deputy Chief Operating 
Officer, Agro-allied, Flour Mills of Nigeria plc. “I 
showed them sorghum flour which encouraged 
them to go into sorghum processing. We discussed 
sorghum cultivation practices and the crop’s higher 
nutritional value compared to cereals like maize and 

A group of women enjoying dishes made with Dawavita flour.

 Photo: Dawavita

wheat. I gave them nine varieties of sorghum to test 
the milling quality. This resulted in the selection of 
SAMSORG 17 – the generic yellow sorghum (Kaura),” 
recalls Dr Ajeigbe.

The sorghum flour released in Nigerian markets 
goes by the brand name ‘Dawavita’. It is high in 
fiber and cooks in 15 minutes. Great news indeed 
for consumers, especially the women for whom the 
shelf life of the flour and cooking time determine 
their choices and decisions on consumption. Like the 
majority of consumers, Ms Hafsat Ibrahim, extension 
agent with the State Agricultural Development 
Programme (ADP) and a consumer from Kano 
believes that, “it has greatly reduced the difficulties 
in processing sorghum for meals. In addition, women 
are able to save time and use it for other domestic 
activities”.

This innovation is the result of a long-standing 
collaboration between ICRISAT and NNFM through 
an innovation platform. NNFM is the leading 
processor of whole grain staple cereals, providing 
convenient, nutritive and tasty food at very 
affordable prices to families in northern Nigeria.
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The ‘Dawavita’ mill with an installed capacity of 
100,000 metric tons per year is a good example of 
how a company’s strategic investment to create 
quality jobs and strengthen the economic power 
of rural areas can be a game changer. With up to 
40,000 people involved (farmers, workers, logistics, 
traders, inputs, research and extension service 
providers, etc.) the ‘Dawavita’’ mill offers several 
opportunities that can be exploited by sorghum 
producers and urban families. “In this regard, the 
active collaboration between ICRISAT and NNFM, 
as the main up-taker in the value chain, will be 
enhanced by the provision of seeds of early maturity 
Kaura types of sorghum varieties,” said Dr Ignatius 
Angarawai, ICRISAT Sorghum breeder in Kano, 
Nigeria.

“The guarantee of high-quality flour was the 
result of activities carried out previously under the 
project – Harnessing Opportunities for Productivity 
Enhancement (HOPE II), and now the Accelerated 
Varietal Improvement and Seed Delivery of Legumes 
and Cereals in Africa (AVISA), and the Agricultural 
Transformation Agenda Support Program Phase-1 
(ATASP-1) in Nigeria.

The activities included a sustainable seed roadmap 
with strong Innovative Platforms, appropriate 
product development and profiling, training in 
Good Agricultural Practices on seed production for 
seed companies, and demonstration of improved 
technologies with processors and aggregators,” 
explained Dr Angarawai Ignatius, Sorghum breeder, 
ICRISAT.

Project: Accelerated Varietal Improvement and Seed 
Delivery of Legumes and Cereals in Africa (AVISA) 
(previously under Harnessing Opportunities for Productivity 
Enhancement (HOPE II))

Donor: Bill & Melinda Gates Foundation 
Partners: National Agricultural Research 
Organisation(NARO), Uganda; Institute for Agricultural 
Research (IAR),Zaria, Nigeria; CSIR-Savannah Agricultural 
Research Institute(SARI), Ghana; Tanzania Agricultural 
Research Institute(TARI), Dodoma, Tanzania; Institut 
d’Economie Rurale (IER),Mali; L’Institut de l’Environnement 
et de Recherches Agricoles (INERA), Burkina Faso; University 
of Queensland, Australia and ICRISAT.

CRP: Grain Legumes and Dryland Cereals (GLDC)

Project: Agricultural Transformation Agenda Support 
Program Phase-1 (ATASP-1)

Donor: African Development Bank thru IITA

Partners: National Centre for Agricultural Mechanization 
(NCAM) and ICRISAT

CRP: GLDC (Previously this was mapped to - Dryland Systems 
50%/Dryland Cereals 50%)
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First Lady of Niger leads millet movement

Niger celebrated in March 2020, the second 
annual International Millet Festival (FESTIMIL), 

aimed at enhancing the production, processing 
and consumption of millets to create wellbeing 
and better dietary diversity. The festival was led by 
Dr Lalla Malika Issoufou, Niger’s then First Lady, a 
Smart Food Ambassador, and offered a framework 
for discussions around strengthening value chains of 
millets in Niger. Smart Food Master Classes were also 
organized for the Presidency and hotel chefs as well 
as students.

FESTIMIL 2020 consisted of meetings, 
demonstrations, culinary workshops, contests 
and panel discussions led by eminent researchers 
and millet value chain professionals from Niger 
and other Sahelian countries. “FESTIMIL aims to 
promote healthy and balanced nutrition for families, 
especially in rural areas, in order to better fight 
malnutrition. It is about promoting rainfed and 
irrigated production of millets, various processed 

Dr Lalla Malika Issoufou, Former First Lady of Niger at the ICRISAT stall with Mr Albade Abouba, Former Minister of 
Agriculture and Livestock, Niger. Also seen is Dr Malick Ba, ICRISAT Country Representative, Niger. 

Photo: ICRISAT

millet-based products and promoting the nutritional 
value of millet. “Let us consume what our farmers 
are producing. Let us consume Nigerien products,” 
said HE Mr Albadé Abouba, Minister of State, 
Ministry of Agriculture and Livestock.

FESTIMIL has been adopted and institutionalized 
by the Government of Niger as an extension of the 
country’s 3N (‘Nigeriens Nourish Nigeriens’) campaign 
to promote local products. Dr Issoufou, who is also 
President of the Tattali Iyali (‘family wellbeing’ in 
the local language) Foundation, said, “FESTIMIL 
has shown that consumption of millets rich in iron 
and zinc can contribute a lot towards improving 
the nutritional state of target populations and help 
them fulfill their physical and cognitive potential. 
Through FESTIMIL, many Nigeriens have understood 
that millet is a smart food. It is tolerant to the harsh 
climatic conditions of our Sahelian countries and it 
benefits both producers and consumers as it is a very 
nourishing food that is good for health.”
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Important role of millets in our food system

▪▪ “In Niger, millet represents 65% of the cultivated 
area and contributes to 75% of the country’s 
cereal production. Our annual production 
ranges between 3 million and 4 million tons per 
year.”  – Dr Ahmadou Issaka, Pearl Millet Breeder, 
Institut National de la Recherche Agronomique du 
Niger (INRAN), Niger.
▪▪ “In 1979, we actively started the millet 

improvement program to create a genebank of 
local populations as a reliable source of variability. 
We had the vision to create and maintain gene 
pools of the main ecotypes representing different 
regions of Niger and the Lake Chad basin.” – Dr 
Naino Jika, Retired Pearl Millet Breeder, INRAN.
▪▪ “Our genetic studies confirm that the 

domestication of millet dates back to 4,900 years. 
We can use their diversity to improve millet 
production.” – Dr Djido Ardo Kane, Geneticist, 
Senegalese Institute of Agricultural Research 
(ISRA), Senegal.

Processing of millets and market opportunities 
in Niger.

▪▪ “There has been a diversification of millet-based 
foods with over 15 innovative products recently 
launched in the market. Moreover, the nutritional 
virtues of millets offer a lot of opportunities.”  
– Dr Moustapha Moussa, Nutritionist, INRAN.
▪▪ “The processing sector in Niger has improved, 

thanks to the actions of several actors, including 
the researchers. Previously, millet was only 
processed into traditional dishes and sold as street 
food. Now, we have several innovative millet-based 
products that are well-labeled and sold in very 
competitive markets. If we can boost our local 
consumption, the economy will grow.” 
– Mrs Aminata Limane, a millet processor.
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Smart Food Master Classes, an innovative way to reach consumers 
with convenient millets-based products

Together we learn: Participants of a Smart Food Master Class in Niger, February 2020. 

Photo: ICRISAT

In 2020, during the international millet festival, 
ICRISAT organized two Smart Food Master Class on 

various ways of using millets and sorghum. A master 
class for students of the Institut International des 
Métiers de l’Aviation du Tourisme et de l’Hôtellerie 
(IMAT) conducted on 5 March introduced about 
35 hotel professionals to millet-based recipes. “We 
learned how to make millet desserts, millet- and 
sorghum-based pizza, as well as millet pastry cream,” 
said Mrs. Abdoulaye Rekiatou, student, IMAT. 

Another Smart Food Master Class was held on 7 
March for about 25 chefs from the Presidency in 
Niger and from Niamey hotels, where the chefs were 
introduced to the Smart Food concept and recipes 
based on millet and sorghum on. “I am impatient 
to go back to my hotel to start using millet in the 
menu,” said Mr. Agbakla Kodjo Anani, Chef, Noom 
Hotel, Niamey. 

“The things that I learned during this training 
are very simple but good and easy to practice. I 

especially liked the millet ice cream. A very simple 
way to start diversifying our diet and a modern way 
of cooking millet,” said Mrs. Akilou Haoua, caterer in 
Niamey.

In 2020, ICRISAT also supported the organizing of 
a pastry competition with biofortified millet as an 
essential substance and offered the quantity of millet 
grain needed for the competition that was organized 
by IMATH in Niamey. 

Akilou Haoua, a caterer in Niamey, Niger. 

Photo: A Diama, ICRISAT
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Capacity development

 (L-R) Dr Nadine Worou in a training session with Masters and PhD students engaged in the UE-APSAN-Mali project.

Photos: A Diama, ICRISAT

Capacity development in ICRISAT’s WCA Research 
Program is focused on several interventions:

1)  First is enhancement of the capabilities of 
individual farmers, organizational structure and 
active policies in the seed system. This refers to 
the capacity building of farmers’ organizations 
on participatory selection of improved cultivars, 
seed production and commercialization and 
on internal organization. Besides, we have 
been supporting the skills and knowledge 
building of seed companies and seed producers’ 
cooperatives to produce quality seed as well 
as the promotion of seed business incubators. 
To facilitate this process, the RCIH is expected 
to have modern breeding platforms that could 
serve NARS through rapid generation of breeding 
lines for testing in target environments and rapid 
varietal turnover. 

2)  The program has been utilizing on-station 
laboratories in phytopathology; soil-plant, 
biotechnology and cold seed storage in addition 
to on-farm facilities such as nurseries for 
hands-on training of technicians from partner 
institutes and NGOs. These trainings covered crop 
management practices and post-harvest aflatoxin 
management practices. 

3)  Similarly, capacity building deployed by our 
entomology research platform generates 
successful cases of biological control through 
training modules on mass-rearing of beneficial 
insects for biological control of insect pests. 

4)  In recent years, projects like Africa RISING are 
explicitly applying the concept of developing 
Technology Parks as sites for research, capacity 
building and outreach activities.  The parks have 
been used by multiple actors in Mali, including 
the NARS and local NGOs, to validate sustainable 
intensification (SI) technologies. The approach 
has been scaled out by other funding agencies 
like DFID and CARE International-Mali, resulting in 
training of more than 7,500 farmers in integrated 
crop management in the Mopti region. A similar 
positive impact was obtained with the approach 
of community of practices (CoP), a participative 
and co-learning process for strengthening the 
capacities of farmers and partner stockholders 
for scaling of integrated technologies for 
restoration of degraded lands 

5)  Other outreach and upscaling models (training 
of trainers, farmer to farmer videos, use of 
social networks like families and communities) 
have resulted in successfully reaching out to 
individuals, households, communities and social 
groups that have poor access to improved seed 
varieties, efficient farm management practices, 
climate information and other agricultural 
technologies and innovations. 

6)  The continuous training and hosting of research 
scholars through fellowships, grants schemes, 
exchange and partnership programs under the 
supervision of ICRISAT scientists. 
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New grants in 2020

Donor Project title

Global Crop Diversity Trust (GCDT) thru 
IITA

Extension of equipment and facilities for increasing seed health indexing 
throughput in ICRISAT-Patancheru and ICRISAT-Niger

Deutsche Gesellschaft für Internationale 
Zusammenarbeit GmbH (GIZ)

Enhancing smallholder farmers’ productivity, food and nutrition security 
in West Africa using high yielding and nutritious sorghum and pearl millet 
hybrids and varieties (ESPHYV)

Feed the Future Innovation Lab for 
Collaborative Research in Sorghum and 
Millet thru Kansas State University

thru ISRA, Senegal

Genetic enhancement of pearl millet for yield, biotic and abiotic stress 
tolerance in West Africa (GENMIL)

Swedish Meteorological and Hydrological 
Institute (SMHI)

Climate change mitigation and adaptation

Ambassador of the Netherlands in 
Niamey through International Fertilizer 
Development Center (IFDC)

Integrated Seed Sector Development – Sahel (ISSD-Sahel)

USAID through Tetra Tech/SERVIR WA Scaling up Farmer Managed Natural Regeneration (FMNR) in Niger
Harvest Plus through IFPRI Phase 2 Genetically enhanced pearl millet with high grain iron density for improved 

human nutrition in India and Africa
Nigeria Breweries Limited (NBL) Sorghum varieties development and improvement
VolkswagenStiftung Crop modelling approaches for climate risk and climate change adaptation 

in the context of sustainable intensification in semi-arid West Africa

PhD
▪▪ Male: 10
▪▪ Female: 2

Trainees
Mali

▪▪ Male: 1065
▪▪ Female: 830

Masters
▪▪ Male: 2
▪▪ Female: 16

Niger: 4057

▪▪ Male: 2649
▪▪ Female: 1408

Nigeria: 14766

▪▪ Male: 9973
▪▪ Female: 4793

Research Team

Work force per country in West and Central Africa 

Mali: 83    Niger: 46   Nigeria: 20   Senegal: 3 

Mali

▪▪ Ramadjita Tabo, Research Program Director – 
West and Central Africa, Country Representative, 
Principal Investigator – HOPE II, Chad (nationality)
▪▪ Robert Zougmore, Regional Program Leader – 

Climate Change Agriculture and Food Security 
(CCAFS), Burkina Faso
▪▪ Aboubacar Toure, Senior Scientist – Sorghum 

Breeding, Mali

▪▪ Birhanu Zemadim Birhanu, Senior Scientist – Land 
and Water Management, Ethiopia
▪▪ Hailemichael Shewayryga, Regional Breeding 

Lead, Australia
▪▪ Mathieu Ouedraogo, Senior Scientist – Climate 

Change, Agriculture and Food Security (CCAFS), 
Burkina Faso
▪▪ Felix Badolo, Scientist – Agricultural Economics, 

Burkina Faso
▪▪ Agathe Diama, Head – Regional Information & 

Smart Food Coordinator, Mali
▪▪ Baloua Nebie, Scientist – Sorghum Breeding, 

Burkina Faso
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Publications 2020

Articles

▪▪ Abdulwahab S. Shaibu, Zainab L. Miko, Hakeem A. 
Ajeigbe, and Sanusi G. Mohammed, 2020. Genetic 
Diversity and Stability of Groundnut Mini-core 
Collections for Early and Late leaf Spot Resistance 
in Nigeria. African Crop Science Journal, Vol. 28 
No.1 pp 23-32.DOI: https://dx.doi.org/10.43/acsj.
v28i1.3
▪▪ Abdulwahab S. Shaibu, Zainab L. Miko, Hakeem 

A. Ajeigbe, Sanusi G. Mohammed, Alhassan 
Usman, Muhammed S. Muhammed, Muhammed 
L.Umar, Hauwa O.Ahmed, Adnan A. Adnan and 
Clay Sneller, 2020. Genome-Wide Detection 
of Markers Associated with Early leaf spot and 
pod weight in groundnut using SNP and DArT 
Markers. Journal of Crop Improvement. DOI: 
10.1080/15427528.2020.1846102
▪▪ Addae, P C and Ishiyaku, M F and Tignegre, J B and 

Ba, M N and Bationo, J B and Atokple, I D K and 
Abudulai, M and Dabiré-Binso, C L and Traore, F 
and Saba, M and Umar, M L and Adazebra, G A and 
Onyekachi, F N and Nemeth, M A and Huesing, J E 
and Beach, L R and Higgins, T J V and Hellmich, R 
L and Pittendrigh, B R (2020) Efficacy of a cry1Ab 
Gene for Control of Maruca vitrata (Lepidoptera: 
Crambidae) in Cowpea (Fabales: Fabaceae). 
Journal of Economic Entomology 113(2): 974-979.
▪▪ Ajeigbe, Hakeem A. Folorunso M. Akinseye, 

Alpha Yaya Kamara, Abdulazeez Tukur, Kunihya 
Ayuba, (2020).  Productivity, Water use efficiency 
and profitability of Pearl millet (Pennisetum 
glaucum) under different Nitrogen applications 
in Sudanian Agro-ecological zone of Nigeria. Int’l 
Journal of Agronomy (TSI). 12 pp. https://doi.
org/10.1155/2020/1802460.
▪▪ Akinseye, F M and Ajeigbe, H A and Kamara, 

A Y and Adefisan, E A and Whitbread, A 
M (2020) Understanding the response of sorghum 
cultivars to nitrogen applications in the semi-arid 
Nigeria using the agricultural production systems 
simulator. Journal of Plant Nutrition (TSI). pp. 1-17. 
ISSN 0190-4167

▪▪ Issaka Yougbare, Manager – Administration, 
Burkina Faso
▪▪ Yila Jummai Othniel, Scientist – Gender Research, 

Nigeria
▪▪ Nadine Worou, Program Officer, Benin
▪▪ Fatondji Dougbedji, Senior Scientist – Agronomy, 

Benin
▪▪ Mohamed Riyazaddin, Postdoctoral Fellow, Millet 

Breeder, India

Niger

▪▪ Malick Niango Ba, Country Representative, 
Burkina Faso
▪▪ Boubie Vincent Bado, Principal Scientist – Dryland 

Systems and Livelihood Diversification, Burkina 
Faso
▪▪ Falalou Hamidou, Scientist – Physiology, Regional 

Genebank Manager, Niger
▪▪ Prakash I Gangashetty, Scientist, Pearl Millet 

Breeding, India
▪▪ Bouba Traore, Scientist – Knowledge Broker, Mali
▪▪ Clarisse Umutoni, Postdoctoral Fellow, livestock 

scientist, Rwanda

Nigeria

▪▪ Hakeem Ajeigbe, Country Representative/Systems 
Agronomist, Nigeria
▪▪ Ijantiku Ignatius Angarawai, Senior Scientist – 

Sorghum Breeding, Nigeria
▪▪ Michael Boboh Vabi, Socio-economist/M&E 

Scientist, AVISA Project, Cameroon
▪▪ Folorunso Mathew Akinseye, Postdoctoral Fellow, 

Nigeria

Senegal

▪▪ Issa Ouedraogo, Project Coordinator – Climate 
Services (CCAFS), Burkina Faso
▪▪ Ndeye Seynabou Diouf, Manager – Monitoring & 

Evaluation (CCAFS), Senegal
▪▪ Pierre CS Traore, In-Business Researcher 

(Secondment), France
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▪▪ Ali, Z., Green, R., Zougmoré, R.B., Mkuhlani, S., 
Palazzo, A., Prentice, A.M., Haines, A., Dangour, 
A.D. and Scheelbeek, P.F., 2020. Long-term 
impact of West African food system responses to 
COVID-19. Nature Food, 1(12), pp.768-770. doi: 
https://doi.org/10.1038/s43016-020-00191-8
▪▪ Avornyo, F.K., Partey, S.T., Zougmoré, R.B., 

Asare, S., Agbolosu, A.A., Akufo, N.M., Sowah, 
N.A. and Konlan, S.P., 2020. In vivo digestibility 
of six selected fodder species by goats in 
northern Ghana. Tropical animal health and 
production, 52(2), pp.473-480. https://doi.
org/10.1007/s11250-019-01989-w
▪▪ Bassirou Sani Boubacar Gaoh, Prakash Irappa 

Gangashetty, Riyazaddin Mohammed, Daniel 
Kwadjo Dzidzienyo, Pangirayi Tongoona (2020). 
Generation Mean Analysis of Pearl Millet 
[Pennisetum glaucum (L.) R. Br.] Grain Iron and 
Zinc Contents and Agronomic Traits in West 
Africa. Journal of Cereal Science. https://doi.
org/10.1016/j.jcs.2020.103066
▪▪ Bassirou SBG, Gangashetty PI, Mohammed R, 

Daniel KD and Tongoona P (2020): Generation 
mean analysis of pearl millet [Pennisetum glaucum 
(L.) R. Br.] grain iron and zinc contents and 
agronomic traits in West Africa. Cereal Science. 
https://doi.org/10.1016/j.jcs.2020.103066
▪▪ Birhanu, Z B and Traoré, K and Sanogo, 

K and Tabo, R and Fischer, G and Whitbread, A 
M (2020) Contour bunding technology-evidence 
and experience in the semiarid region of southern 
Mali. Renewable Agriculture and Food Systems 
(TSI), 1 (9). pp. 1-9. ISSN 1742-1705
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