
 

 

Africa Research in Sustainable Intensification for the 
Next Generation  

 
 

Sustainable Intensification of Key Farming Systems  
In the Sudan and Guinea Savanna of West Africa  

 
 

 
Technical Report, 01 April 2015 - 30 September 2015 

 
 
 
 

Submitted to: 
United States Agency for International Development (USAID) 

 
 
 

Contact Person: 
Dr. Irmgard Hoeschle-Zeledon,  

Project Coordinator, 
I.Hoeschle-Zeledon@cgiar.org  

 
 
 
 

November 2015 

mailto:I.Hoeschle-Zeledon@cgiar.org


  

 
The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
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monitoring, evaluation and impact assessment. http://africa-rising.net/ 
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Summary 
Implemented work and achievements for the period April to September 2015 for the Africa 
RISING project in West Africa are reported.  
 
“Technology Parks” were established in two villages in Mali – Flola (Bougouni District) and 
M’Pessoba (Koutiala District) – to improve the integration of activities in response to the 
recommendations of the external project review commissioned in 2014 by the International 
Institute of Tropical Agriculture (IITA) as the responsible organization for the implementation of 
the project. 
 
Several on-farm trials were established to identify and demonstrate crop (cereal, legume, 
vegetable) varieties and good agronomic practices (seeding rate, fertilizer application, cereal-
legume rotations and intercropping, insect pest control) to intensify the smallholder cereal-
legume-vegetable cropping systems in both countries. Feeding, health management, and 
husbandry practices (extensive and semi-intensive) to improve livestock production (sheep, 
goat, domestic chicken, and Guinea fowl) were tested on-station and on-farm. In Mali, 
monitoring continued of pasture biomass and mapping of grazing itineraries, documentation of 
existing local conventions, participatory farmers-herders conflict management, establishment 
and monitoring of watersheds, and modelling of intensification and land use at the village level. 
Workshops were organized to build the nutritional knowledge of women in ‘Behavioral Change 
Communication,’ development of recipes, and preparation of different dishes using locally 
available food ingredients. 
 
In Ghana, a rapid survey to study the early adoption of the technologies being promoted by the 
project was completed using both qualitative and quantitative methods. Economic analysis of 
the technologies in both countries continued. 
 
Testimonies of farmers on the impact of the project activities on their livelihoods were 
documented. 
 
The United States Agency for International Development (USAID), that funds the project, 
commissioned an external review of the project in Ghana and Mali. Field and partner visits by 
the review team took place during September and October 2015.  
 
Increasing the capacity of young scientists and farmers continued to be a focus of the project. 
Twenty-four graduate students are supervised or co-supervised by Africa RISING scientists.  
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Introduction 
The project is being implemented in 25 intervention communities in the three northern regions 
of Ghana (Fig. 1) and, until this current field season, in 10 villages in the Bougouni-Yanfolila and 
Koutiala Districts of the Sikasso Region in southern Mali (Fig. 2). The single village 
(Yorobougoula) in Yanfolila District was abandoned as farmers showed very little interest in the 
project due to their focus on mining and because of difficult access. In addition, in the past only 
one activity was being carried out there. Therefore, it was considered inappropriate to continue 
research in that community.  
 
Africa RISING is expected to result in spill-over effects to other similar agro-ecological zones in 
the two countries and beyond. The 2014-2015 research year work plans were presented under 
five research themes. This report gives highlights of some activities implemented from April to 
September 2015. 
 

 
Figure 1: Intervention communities in Ghana 
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Figure 2: Intervention communities in Mali. 
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Implemented work and achievements 

Situation analysis (Output 1) 

Partnerships and socio-economic assessment in Ghana 

 
Mobilize communities and establish research-for-development (R4D) platforms in Ghana  
 
The 2014 list of participating farmers was revised. A total of 595, 479, 568 male and female 
farmers with percentage female composition of 28, 48, and 40 participated in project activities 
in the Northern, Upper West, and Upper East regions respectively (Table 1). 
 
Table 1: Number and composition of farmers participating in Africa RISING activities in Ghana. 

    Participating farmers 

Region District Community  Female Male Total Female (%) 

Northern Savelugu Jena  6 22 28 21 
  Duko  20 38 58 34 
  Botingli  30 49 79 38 
  Kpallung  9 60 69 13 
  Tibali  33 48 49 67 
 Tolon Chiyohi 

No.2 
 

23 44 81 
28 

  Tingoli  8 39 67 12 
  Gbanjong  13 35 69 19 
  Tibogunayili  10 35 45 22 
  Kprim  16 34 50 32 
  Total  168 404 595 28 
         
Upper Wa West Zanko  73 25 98 74 
West  Guo  18 22 40 45 
  Siriyiri  15 15 30 50 
  Nyagli  6 25 31 19 
  Passe  25 45 70 36 
 Natodori Goriyiri  20 16 36 56 
  Goli  22 25 47 47 
  Gyilli  18 19 37 49 
  Nator-Duori  17 33 50 34 
  Papu  16 24 40 40 
  Total  230 249 479 48 
         
Upper  Nyangua  24 26 50 48 
East  Gia  57 84 141 40 
  Tekuru  18 36 54 33 
  Bonia  31 105 136 23 
  Samboligo  96 91 187 51 
  Total  226 342 568 40 
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Six district-level R4D platforms were established during the period September 2014-January 
2015. Table 2 summarizes the status of the platforms during the reporting period. The Chief 
Scientist met with representatives of the Forum for Agricultural Development in Africa (FARA) to 
discuss possibilities of supporting the facilitation of the platforms. It was agreed that regional 
platform facilitators will be contracted to assist with the facilitation of the R4D platforms. A 
workshop involving IITA, FARA, and the three regional coordinators was to be organized in 
October to train the coordinators and plan activities, but this could not take place. 
 
Table 2: Status of district research-for-development platforms in Africa RISING project, Ghana. 

Region District Status of platforms since establishment 

 Savelugu The platform was inaugurated in January 2015. It has met five 
times, developed a constitution, and opened a bank account with 
the Agricultural Development Bank at Savelugu. Priorities 
identified were: encouraging cultivation of non-shattering 
soybean varieties (legumes), small ruminant production, and de-
silting of dugouts in the intervention communities to provide 
opportunities for dry season farming. 

   
 Tolon The platform was inaugurated in January 2015. It has met five 

times, developed a constitution, and opened a bank account with 
the GN Bank at Tolon. The platform identified increased activities 
on livestock, provision of tractor services, proper use of 
weedicides, and large-scale dissemination of technologies as 
priority activities. 

   
Upper West Wa West The platform was inaugurated on 18 September 2014. The 

platform met once, agreed to develop a constitution, and opened 
a bank account with Nandom Rural Bank.  

   
 Nadowli  Since Its inauguration on 16 September 2014 the platform has 

held the first quarterly meeting. It has adopted a constitution and 
opened a bank account with Sunzele Rural Bank. 

   
Upper East Kasena The platform was inaugurated on 16 December 2014. It has met 

once, adopted a constitution, and opened a bank account with 
NAARA Rural Bank.  

   
 Bongo Since its inauguration on 17 December 2014 the platform has met 

once, developed a constitution, and opened a bank account with 
Bongo Rural Bank. 
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Economic validation and monitoring adoption of sustainable intensification options in Ghana 
 
Qualitative and quantitative methods were used to rapidly assess early adoption of Africa 
RISING technologies and their effects on the livelihoods of farmers in the intervention 
communities. The qualitative tools included focus group discussions, key informant discussions, 
personal observation, and informal discussions. Key informant discussions were held with the 
District Director of Department of Agriculture, community facilitators, leaders of farmer-based 
organizations, and R4D platform members.  Separate focus group discussions were held with 
male and female farmers in each community to ascertain farmers’ perception of the influence of 
the technologies on their livelihood. A three-point Likert scale was used as follows: Agree, Not 
sure, and Disagree. The study focused on six technologies which are considered to be at the 
advanced stage of development, namely: (1) maize-nitrogen application rate, (2) maize-legume 
crop rotation, (3) maize-legume strip cropping, (4) cowpea spray regime, (5) integrated soil 
fertility management, and (6) maize-vegetable (okra, roselle) intercrop. 
 
Preliminary results are presented from descriptive as well as qualitative analyses based on the 
data collected from 202 randomly selected farmers, constituting 114 direct participants of Africa 
RISING trials and 88 non-participants. The study was not a full level impact analysis. Therefore, 
the quantitative results should be interpreted with caution since the effects may not be entirely 
linked to the use of Africa RISING technologies. 
 
The study showed that more than 90% of the participating farmers and 60% of the non-
participating farmers used more than one of the technologies on their own farms (Table 3). 
More (13%) men were trying the technologies on their farms compared to female farmers 
(Table 4). The three widely tried technologies are maize-nitrogen application rates, maize-
legume crop rotation, and the cowpea spray regime (Fig. 3). 
 
Table 3:  Household characteristics by farmers’ participation. 

 Percentage of farmers (n=202)   

Farmers’ participation Users Non-users  Overall  Chi-
square 

Participating farmers (n=114) 91.2 8.8 56.4 77.509
*** 

Non-participating farmers 
(n=88) 

61.4 38.6 43.6 4.545*
* 

***Significant at 0.01 and 0.05 probability levels respectively 
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Table 4: Household characteristics by gender. 

 Percentage of farmers (n=202)   

Gender Users Non-users  Overall  Chi-
square 

Male farmers (n=115)  79.1 20.9 56.9 25.391
*** 

Female farmers (n=87) 77.0 23.0 43.1 39.035
**** 

***Significant at 0.01 and 0.05 probability levels respectively 

 
Apart from the farmers who are directly participating in the Africa RISING trials, the study 
showed an increasing number of farmers trained by users of the technologies (Tables 5 and 6). 
Respondents also mentioned that through communal farming systems non-participant farmers 
observed and learned new technologies from their farm. Of the total trained farmers, about 
77% practiced the technologies on their farms. Other factors remaining constant, the 
technologies with high diffusion rates are the maize-nitrogen application rate (83%), maize-
legume strip cropping (79%), and cowpea spray regime (77%). 
 

Table 6: Use of Africa RISING technologies by non-participating farmers. 

 Farmers trained   Confirmed users of technology 

Technologies F M Total F (%)   F M Total F (F)  

Maize-nitrogen fertilizer 300 385 685 44  251 321 572 44 

Maize-legume strip cropping 233 282 515 45  186 223 409 45 

Cowpea spraying regime 228 306 534 43  183 229 412 44 

Maize-vegetable intercropping 250 250 500 50  221 164 385 57 

Maize-legume crop rotation 266 391 657 40  240 256 496 48 

Integrated soil fertility 
management 

165 247 412 40  113 151 264 43 

Total 1442 1861 3303 44  1194 1344 2538 47 

 

 
Figure 3: Use of Africa RISING technologies by gender 
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Figure 4 shows the percentage of farmers who generally attribute improvement in their 
livelihood indicators to the use of the Africa RISING technologies or participation in Africa RISING 
trials. Testimonies from farmers in selected intervention communities in all the regions showed 
that participating in the Africa RISING project has improved their livelihoods through the 
following – crop yields, livestock nutrition, soil health, crop diversity and risk reduction, 
household income, household nutrition and food consumption, and women’s empowerment. 
Alhassan (43 years), a maize farmer in the Northern Region and a participant, noted, “I used to 
get three maxi bags from my acre of land, but now I get six to seven maxi bags from the same 
acre of land.” According to Ezekel (35 years), “In 2013, Africa RISING gave me a cowpea baby 
trial to set up on my farm, and in 2014, when I planted maize on that land, I got a lot of grains 
from the land.” Theresa, a female maize farmer from the Upper East Region, stressed, 
“Before I joined Africa RISING, I used to get two to three maxi bags of maize from my field, but 
now I am able to get four to six maxi bags of maize from the same field.” 
 

 
Figure 4: Perceived effects of Africa RISING technologies on farmers’ livelihoods 
 
The sample farmers also mentioned that Africa RISING technologies have visible effects on 
productivity and income. Mamunatu, a female participant from the Northern Region, stated, “I 
now have higher yields which enable me to sell part, and consume the other parts.” Kussena, 
also a female participant from the Upper West Region, added, “I now get most of my income 
from the sale of cowpea and groundnut.” Kadi, a female farmer participant from the Upper East 
Region, said, “Before Africa RISING, we didn’t get enough yield, let alone any to sell for money, 
but now we are able to sell some of the crops to get money.”  
 
According to Fuseni, a female farmer participant, “Because of the increased yield, I no longer buy 
maize from the market.” There is also a changing consumption pattern due to food availability 
from own production and increased use of nutrient-dense legumes in their meals. Yapati noted, 
“I can now combine different recipes from different crops, in order to increase the nutrient 
content of my food, for example, millet with cowpea.” 
 
Quantitative comparisons of users and non-users of Africa RISING technologies also show that 
users are better than non-users in terms of productivity (Table 7). The average grain yield of 
users is significantly higher than that of non-users for groundnut and soybean. Moreover, the 



9 
 

average revenue of users from the sale of grains is higher by about 81% than that of non-users. 
This suggests that user households could produce more marketable surplus than non-user 
households. 
 
Table 7: Grain yield among beneficiaries and non-beneficiaries of Africa RISING 

Crop Mean yield (kg/ha) t-value 

Users Non-users 

Maize 1675.0 1459.8 0.840 

Cowpea 423.4 358.3 0.858 

Groundnut 524.3 310.0 3.081*** 

Soybean 782.0 443.2 2.053** 

**,*** significant at 5% and 1% levels, respectively 
 
Through Africa RISING a number of improved and high yielding crop varieties have been 
introduced. Farmers are not only growing the new varieties but also growing varieties of new 
crop species on their farms. Bambimasu, a male farmer from Upper West Region recalled, “I 
used to cultivate millet, sorghum, and cowpea, but now I have added maize and soybean.” 
Kutum, a female farmer also from Upper West Region, added, “I used to grow only millet and 
cowpea but now I cultivate groundnut and maize.” Zakaria noted, “Those days I could only plant 
one crop on my land, but since Africa RISING came, I am able to combine groundnut with maize 
and still harvest a lot of grains.” Quantitative analysis indicates that the crop diversity index for 
users of Africa RISING technologies is significantly higher than that of non-users (t=3.918; 
P≤0.01). That is, users on average grow about four crops whereas the non-users were, on 
average, growing three crops. 
 
Most of the farmers interviewed mentioned increased stover from the crops as the main source 
of feed for their animals during the dry season. Yussif stated, “We now collect the cowpea and 
soybean stover to the house and use it to feed the animals during the dry season.” Moses 
stressed, “Now I can feed my animal better with the crop residue, especially the leaves which I 
previously burned, but now I gather them and feed them to my animal during the dry season.”  
 
Though no quantitative data were collected on soil health proxies, farmers also mentioned 
improvement in the condition of their soil. “The legume crops introduced by Africa RISING 
produce a lot of leaves which fall on the ground to add nutrient to the soil…..my soil is now 
looking brownish and black,” says Kasim, participant of Africa RISING from Northern Region. 
James said, “The soil nutrient has improved due to crop rotation……due to planting in rows on 
ridges, erosion has come down.” Sedunga, a male farmer from Upper East, noted, “My field is 
highly prone to erosion, but when I saw that most of the crop can be planted on ridges, just like 
what is done on the mother trials, I then began to plant my crops on ridges. I can now see that 
the erosion has reduced.” 
 
Africa RISING has facilitated the formation of community-based research-for-development 
platforms in each of the 25 intervention communities. According to the female respondents, the 
platforms have provided avenues for empowerment through joint learning, knowledge sharing 
and dissemination, and resource acquisition. The women’s groups mentioned that their 
husbands and relatives had released farming land to them after joining Africa RISING trials. 
Alberta happily explained, “Previously, I helped my husband on the farm, but now I also have my 
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own land because of the women’s group” and “I also get income from my field to support the 
house.” There is also greater involvement of women in household decision-making. Ladi, a 
woman farmer in Upper West Region, said, “After harvesting, the grain belongs to the household 
and my husband and I decide how much we should sell to pay school fees.” She emphasized 
“Previously, we, the women, did not own land that we can farm on, but due to Africa RISING, the 
men have released land for us to cultivate due to the women’s group we formed.” 
 
Results from the preliminary study showed a widespread use of technologies being promoted by 
the Africa RISING project in selected intervention communities in Ghana. According to the 
respondent farmers, the use of the technologies is having a positive impact on their livelihood 
indicators. 
 

Partnerships and socio-economic assessment in Mali 

 
Mobilize communities and establish research-for-development platforms in Mali 
 
In Mali, two Technology Parks were established in Flola village (Bougouni District) and 
M’Pessoba village (Koutiala District). Two R4D Platforms were also established in the Technology 
Park villages. A participatory research methodology was adopted to work with the volunteer 
farmers in the Parks and spread the implemented technologies to other intervention villages. 
The local NGOs, mainly AMEDD and MOBIUM, participated in the site selection process by 
facilitating community consultation programs and acquiring land for the establishment of the 
Technology Parks. 
 
Economic validation of sustainable intensification options in Mali 
 
Several on-farm trials are being conducted in Southern Mali with the active participation of 
farmers with the objective of developing agricultural technologies attractive to them. Net 
benefits were computed for four trials conducted in three villages in Bougouni District (Dieba, 
Flola, and Sibirila). We also conducted 1st degree stochastic dominance analysis. These are 
maize trial, cowpea trial, soybean trial, and sorghum-cowpea intercropping trial. All the trials 
were laid out in a two-factor experimental design. The results are highlighted in the following 
paragraphs.  
 
The maize trial has 6 treatments: 1) no compost and fertilizer (control) (T1), 2) no compost and 
½ dose of fertilizer (T2), 3) no compost and full dose of fertilizer (T3), 4) 6000 kg/ha of compost 
and no chemical fertilizer (T4), 5) 6000 kg/ha of compost and ½ dose of chemical fertilizer (T5), 
and 6) 6000 kg/ha of compost and full dose of fertilizer (T6). Net benefits are positive for all 
treatments in all villages, except T3 in Flola village. The highest net benefit, FCFA 316,524, is 
associated with T6, whereas the lowest net benefit is FCFA 148,188 which is related to T1. The 
results of dominance analysis show that all treatments without compost are dominated by 
treatments containing compost. There is also variation among treatments containing compost. 
For instance, the marginal rate of return of T5 is 62% as compared to T4 indicating that 
combining compost with chemical fertilizers is more profitable than using compost alone.  
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The cowpea trial consists of 6 treatments namely: 1) local variety without Neem (control) (T1), 
2) Dunanfana variety without Neem (T2), 3) Wulibali variety without Neem (T3), 4) Local variety 
with Neem (T4), 5) Dunanfana variety with Neem (T5), and 6) Wulibali variety with Neem (T6). 
Results show that net benefits are positive for all treatments. T5 is the most profitable option 
with a profit of FCFA 294,545 followed by T2 which could generate a profit of FCFA 239,715. The 
result of the dominance analysis also shows that T2 and T5 are dominant over the others in 
terms of net benefits. For instance, the marginal rates of return for changing from T2 to T5 is 
43.73% which means that including Neem treatment in cowpea production would yield a benefit 
of FCFA 43.73 for each FCFA 1 spent.   
 
The soybean trial has 4 treatments: 1) no compost and no inoculum (control test) (T1), 2) 4000 
kg of compost and no inoculums (T2), 3) no compost but with inoculums (T3), and 4) 4000 kg of 
compost with inoculums (T4). Results show that all of the treatments have positive net benefits. 
Net benefits/ha range from FCFA 249,642 (in the case of T1) to FCFA 375,516 (for T2). 
 
Eight treatments were included in the sorghum-cowpea intercropping: 1) sorghum sole (local 
variety) as control (T1), 2) cowpea sole (local variety) (T2), 3) sorghum sole (Soumalemba 
variety) (T3), 4) cowpea sole (Dunanfana variety) (T4), 5) Soumalemba sorghum and cowpea 
local (additive design) (T5), 6) Soumalemba sorghum and Dunanfana cowpea (additive design) 
(T6), 7) Soumalemba sorghum and local cowpea (replacement design) (T7), 8) Soumalemba 
sorghum and Dunanfana cowpea (replacement design) (T8). The results show that all treatments 
yield positive returns except for T2 in Dieba and T1 in Sibirila. The benefits/ha for combined 
analysis range from FCFA 23,810 associated with T1 to FCFA 819,135 for T4. 
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Integrated systems improvement (Research Output 2) 

Improving cereal-legume-vegetable cropping and crop-livestock systems 

 
Improving cereal-legume-vegetable cropping and crop-livestock systems in Ghana 
 
Intensify cereal-legume-vegetable production 
As shown (Tables 8 and 9), during the reporting period, several on-farm and on-station 
agronomic trials were established in Technology Parks in all the intervention communities using 
farmer participatory approaches such as the ‘mother-baby’ approach. The trials included testing 
and adapting improved cereal, legume, and vegetable varieties and integrated pest and soil 
fertility management practices. Due to lack of space in the Technology Parks, other trials were 
established in the intervention communities but outside the Parks.  
 
An on-farm trial started in 2014 to establish optimum nitrogen fertilizer rates for a new rice 
variety and to create awareness, and build rice farmers' capacity to adopt the improved variety 
and use appropriate fertilizer application. The trial continued in 2015 at Bonia and Nyangua in 
the Kassena-Nakani District and in Samboligo in Bongo District (both in the Upper East Region). 
A split-plot design was used with two rice varieties (Gbewaa and farmers’ variety) as main-plots 
and five nitrogen fertilizer rates (0, 30, 60, 90, and 120 kg/ha N) as sub-plots. Collection of 
agronomic and socio-economic data was initiated. 
 
Multi-locational trials to evaluate grain yields of selected sorghum hybrids and grain and fodder 
yields of sweet sorghum hybrids continued for the third year. Ten on-farm trials were 
established in the Northern and Upper East Regions. Field days were organized to solicit 
farmers’ perception about the performance of the sorghum hybrids. Data collection is 
continuing.. 
 
Trials to evaluate and adapt millet varieties and millet-legume cropping systems were set up at 
the Bonia intervention community with back-up trials at Manga. At the Bonia site, 25 farmers 
(15 men and 10 women) were introduced to the cowpea-early millet intercropping system using 
the inter-row cropping method. Three late millet varieties were also introduced to farmers for 
evaluation and adoption. 
 
The farmer participatory technology development and implementation approach was used to 
evaluate varieties of okra and roselle for the second year at Bonia in the Upper East Region. The 
objective was to assess the pest and disease incidence and severity and the yield potentials of 
the varieties and to identify varieties most preferred by farmers and consumers for further 
studies and release. Most of the participants (40 men + 20 women) produce leafy vegetables 
and okra for home consumption and marketing. The farmers were introduced to good 
production practices. Data collection and processing are continuing during the reporting period.   
 
Other experiments initiated during the reporting period included the effects of integrated soil 
fertility management on grain and fodder yields and soil chemical and physical properties in 
soybean-maize and cowpea-maize rotations in the Upper West and Upper East Regions. 
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Intensifying cereal-legume-vegetable cropping systems in Mali 
 
Improving productivity and profitability of cereal-legume systems 
Four trials were established with 40 farmers to develop technologies to improve the cereal-
legume cropping systems during the reporting period, namely: (1) effects of applying neem-
based insecticide on the performance of fodder- and grain-type cowpea, (2) grain yield of maize 
as affected by mineral fertilizer and organic manure, (3) Rhizobium inoculation (R), organic 
manure and R + M effects on soybean grain yield, and (4) effect of diammonium phosphate 
fertilizer on grain yield of sorghum varieties.  Data collection is in progress. 
 
Improving productivity and profitability of cereal/legume-vegetable systems 
Several on-farm trials were established to evaluate the productivity of maize intercropped with 
vegetables such as okra, chili pepper, or tomato at varying planting densities in Koutiala and 
Bougouni. A trial to determine the effect of three types of irrigation (drip, water can, and 
controlled irrigation) on fruit production of tomato and biomass production of Moringa oleifera 
and Adansonia digitata was initiated during the reporting period. 
 
Improving productivity and profitability of cereal-legume-vegetable systems 
Studies continued on an agroforestry option for intensive fruit, vegetable, and fodder 
production. Grafted and non-grafted plants of four indigenous fruit tree species (Adansonia 
digitata, Tamarindus indica, Vitellaria paradoxa, and Ziziphus mauritiana) were monitored 
monthly for flowering and fruiting, and every three months for growth parameters (collar 
diameter, height, and canopy width). The effect of spacing on leafy vegetable production from 
A. digitata and M. oleifera is also being evaluated. 
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Table 8: Trials in community-based Technology Parks in Africa RISING intervention communities in the Northern and Upper West Regions, 
Ghana, 2015 cropping season. 

  Savelugu District  Tolon and Kumbungu Districts 

Region Trial Tibali Duko Botingli Jana Kpallung  Gbanjong Tibogunayili Tingoli Kprim Chiyohi 

Northern Maize-type response to 
nitrogen 

√ √ √ √ √  √ √ √ √ √ 

 Insecticide spraying on 
cowpea 

√ √  √ √      √ 

 Soybean soil fertility √ √ √    √ √    
 Maize-eggplant intercrops √          √ 
 Maize-roselle intercrops     √       
 Phosphorus effects on 

groundnut 
      √ √ √  √ 

 Maize-legume strip 
cropping 

 √  √    √ √   

 Maize-sesame intercrops            
 Early pigeon pea 

adaptation 
√ √     √    √ 

 Medium soybean 
adaptation 

 √          

 Ridge-type on cereals  √     √  √   
 Maize-cowpea, soybean 

rotation 
           

 Cowpea medium-
adaptation 

    √    √   

 Maize-okra/pepper/tomato 
intercrop 

√  √  √  √ √  √ √ 
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Upper  Nadowli District  Wa West District 

West  Gyilli Papu NatoD Goli Goriyiri  Siriyiri Zanko Guo Nyali Passe 

 Maize-type response to 
nitrogen (N) 

 √ √ √ √  √ √ √   

 Insecticide spraying on 
cowpea 

√ √ √ √ √   √ √   

 Integrated soil fertility 
management 

    √   √   √ 

 Maize-eggplant intercrops            
 Maize-roselle intercrops    √      √  
 Phosphorus effects on 

groundnut 
       √   √ 

 Maize-legume strip 
cropping 

   √ √  √    √ 

 Maize-sesame intercrops   √ √   √     
 Early soybean adaptation            
 Medium soybean 

adaptation 
          √ 

 Ridge-type on cereals            
 Maize-cowpea, soybean 

rotation 
    √      √ 

 Cowpea medium-
adaptation 

        √   

 Maize-okra intercrop  √     √   √  
 Maize-tomato intercrop            
 Pigeon pea adaptation √   √    √    
 Sesame- N and planting 

date effects 
  √  √      √ 

 Phosphorus effects on 
cowpea 

√        √ √  
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Table 9: Trials in community-based Technology Parks in Africa RISING intervention communities 
in the Upper East Region, Ghana, 2015 cropping season. 

 Kassena-Nankana District  Bongo 
District 

Trial Bonia Nyangua Gia Tekuru  Samboligo 

Maize-type response to nitrogen 
(N) 

√ √ √ √  √ 

Insecticide spraying on cowpea √ √    √ 
Integrated soil fertility 
management 

√ √    √ 

Maize-eggplant intercrops √ √    √ 
Maize-roselle intercrops √ √    √ 
Phosphorus effects on groundnut √ √    √ 
Maize-legume strip cropping √  √ √  √ 
Medium soybean adaptation √      
Ridge-type on cereals  √ √   √ 
Maize-cowpea, soybean rotation √  √ √  √ 
Cowpea medium-adaptation √     √ 
Maize-okra intercrop √  √   √ 
Maize-pepper intercrop √ √    √ 
Maize-tomato intercrop       
Pigeon pea adaptation √      
Sesame- N and planting date 
effects 

√ √    √ 

Modelling maize production √      
Cowpea starter nitrogen and 
spraying  

√ √     

‘Zai’ and fertilizer micro-dosing √ √ √    
Okra variety adaptation √      
Roselle variety adaptation √      
Sheep-soil-crop interaction  √ √   √ 

 
Efficiency estimation of components and whole farm systems 
The data from the IFPRI ARBES Mali survey, the WUR farm characterization survey, and the 
market surveys were used to calculate economic parameters for use in a whole-farm scenario 
analysis. A model for evaluating food self-sufficiency and crop income was also developed. 
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Intensive livestock and integrated crop-livestock production 

 
Intensive livestock and integrated crop-livestock production in Ghana 
 
Feed and health interventions to improve small ruminant production 
Monthly collection was continued of data on the live weight of the experimental sheep and 
goats continued at Duko, Botingli, and Tibali in the Northern Region; Gia, Nyangua and 
Sambologo in the Upper East Region; and Guo, Passe and Zanko in the Upper West Region. 
Manure production by the flocks of households being monitored under feed-health intervention 
study in the intervention communities was monitored monthly. Samples of the supplementary 
feeds offered to the experimental animals were collected monthly for laboratory analysis. Data 
from the first two years of the study were analyzed and results published in the peer-reviewed 
International Journal of Livestock Research.  
 
Evaluate and disseminate options to intensify poultry production 
An on-farm experiment was conducted in five communities (Goli, Goriyiri, Papu, Gyilli, and Nato-
Douri) in the Nadowli District of the Upper West Region to determine the growth performance 
and survivability of guinea fowl through the supply of young guinea fowl (keets) and eggs 
towards the sustainability of guinea fowl production in rural areas. A randomized complete 
block design involving 50 farmers was used with a community as a block. Two hundred × 9-
week-old (T9) and 200 × 12-week-old (T12) guinea fowl were randomly assigned to 10 farmers 
each in Goli and Goriyiri communities. In the five communities 750 guinea fowl eggs were 
assigned to 50 farmers in the five communities with each farmer receiving 15 eggs. From the 
750 eggs, 233 keets  (31%) were hatched and brooded at the farmers’ level. Out of the 233 keets 
that survived, 127 (55%) were used as the control treatment. The keets were managed under 
the semi-intensive system of production by the farmers. 
 
Mean initial live-weight, daily live-weight gain, and final live-weight of the control birds were 
lower (P<0.05) than those of their counterparts in T9 and T12 treatments. In contrast, the 
mortality rate of the birds in the control treatment was higher (P<0.05) than that of their 
counterparts in T9 and T12, but there was no significant difference in the mortality rate between 
T9 and T12. Economic analysis showed that it is preferable and profitable to brood keets 
artificially up to 9 weeks of age before rearing under a semi-intensive system. It is, therefore, 
recommended that interventions by NGOs and government should target supply of young 
guinea fowl for sustainable production. 
 
Evaluate and disseminate options to intensify pig production 
An MSc student completed a dissertation research trial aimed at developing improved feeding 
systems to intensify rural pig production. The 12-week on-farm study tested the effects of four 
rice bran-based rations on daily weight gain, body condition scores, carcass traits, and blood 
profile of indigenous pigs in Nyangua, Bonia, Tekuru, and Gia intervention communities in the 
Upper East Region. Laboratory analysis of feed, blood, and carcass samples is on-going. 
  
Test options to increase feed from cropping systems 
A study on a combination of different intensification levels of sheep and goat stocking density 
(0, 400, and 200 head/ha) on farmland overnight, maize planting density (6.93, 10.40; and 
138.67x103 plants/ha) and nitrogen fertilizer rate (0, 60, 90 kg/ha N) on crop productivity, soil 
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properties (chemical, physical, and biological) and vegetation (seed numbers and species 
diversity) in maize-based system continued for the second year using a split-split plot design 
with 9 replications in 3 communities (Gia, Nyangua, and Samboligo) in the Upper East Region. 
Data collection for the 2015 cropping season is on-going.  
 
Due to the late start of the rains, experiments on leaf stripping and use of cowpea as ‘living 
mulch’ planned for the 2015 cropping season were not established. 
 

Land, soil, and water management 

 
Improving land, soil and water management in Ghana 
 
Characterization and delineation of watersheds  
Delineation of watersheds at Duko and Nyangua communities was started. Maps were 
developed (Figs 5 and 6). Ten rain gauges for measuring rainfall have been installed. 
 
Monitoring soil losses, nutrient movements, and moisture variation in cropping systems  
On-farm land and soil conservation structure trials were established to assess 
maize/cowpea/sorghum yields under different soil and water conservation measures at six sites 
in the Northern and Upper East regions. The trials also aimed at monitoring soil losses, nutrient 
movements, and soil moisture variation under different soil and conservation methods. Data 
gathering on soil moisture trends, leaching, and erosion is ongoing. 
 
Six automated weather stations were successfully installed in both the Northern Region and 
Upper East Regions. The weather stations measure rainfall, relative humidity, wind 
speed/direction, solar radiation, and soil moisture content. Micro-climatic data are being 
downloaded and shared with partners and the PMMT team on a periodic basis. 
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Figure 5: Map of the watershed surrounding Duko community showing rivers and sites where 
rain gauges were installed 
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Figure 6: Map of the watershed surrounding Nyankua community showing rivers and sites 
where rain gauges were installed 
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Improving land, soil and water management in Mali 
 
Determination of pasture biomass at village level and mapping of grazing itineraries 
Data collection to determine pasture biomass at the village level and mapping of grazing 
itineraries continued for the second year in Sibirila and Dieba villages in Bougouni District. Soil 
characteristics in five randomly selected quadrats were recorded and photos of species taken. 
Thereafter, the herbage was cut to the ground level to determine biomass. Species were 
identified based on local names and photos. 
 
Documentation and validation of existing local conventions 
AMEDD facilitated the development and formalization processes of local conventions. A case 
study of the formalized local conventions and land use plans in Yorosso commune was 
conducted. The aim was to learn about and capitalize on the experiences of the local 
conventions developed for communities in Yorosso District in the Sikasso Region and to facilitate 
the development of local conventions in Africa RISING intervention sites. Community-level 
stakeholders’ meetings were held in Dieba, Bougouni District, and Sirakele and Zanzoni in 
Koutiala District to discuss processes and modalities involved in the development and 
formalization of their existing local conventions. The IER/ICRISAT GIS lab at Sotuba used 
Landstat data to develop maps of land use changes for 1984, 1999, and 2009 for Dieba, Sirakele, 
and Zanzoni to support the development and formalization of the existing local conventions. 
Thereafter, meetings were held to inform the communities on the development processes of 
the existing oral conventions. A participatory mapping was also conducted by the local 
communities on the natural resources and key features in the territory. The existing local oral 
conventions were then documented and reviewed by the community leaders. The documented 
local conventions were signed by the village chiefs and the mayors of the municipalities 
(communes rurales). A committee was set up in each community to monitor the enforcement of 
the formalized local conventions.  
 
A report was written on the case study of formalized local conventions and land use plan in 
Yorosso District in Sikasso Region with pertinent lessons for the development and formalization 
processes of existing local conventions in Africa RISING intervention sites.  A manuscript on 
“Community Participation in Decentralized Management of Natural Resources in the Sudano-
Sahelian Zone of West Africa” was submitted to the World Development Journal. 
 
Exploring options for participatory conflict management 
A survey conducted in six Africa RISING intervention communities in Bougouni and Koutiala 
Districts identified the expansion of crop fields into livestock routes as one of the major causes 
of farmers-herders conflicts. Therefore, as part of the development and formalization of local 
conventions in Dieba, Sirakele, and Zanzoni, the project demarcated 10 km of livestock routes in 
each community and set up local surveillance committees to monitor the use of the established 
routes. Data on transhumant practices and the effects on natural resource management in the 
six intervention communities were analyzed and results reported. 
 
Establishment of Technology Parks and characterization of watersheds for integrated research 
Technology Parks were established in two villages, Flola (Bougouni District) and M’Pessoba 
(Koutiala District). A joint ICRISAT, ICRAF, AVRDC, and IER research proposal was developed and 
implemented in collaboration with the farming communities in the Parks. The aim of the 
research is to evaluate the impacts of in-field soil and water conservation technologies (contour 
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bonding versus farmers’ practice as control) on crop productivity and ecosystem services, 
replicated twice within the Technology Parks. Four sets of hydrologic data measurement 
equipment were installed to determine surface runoff and erosion under the contour bonding 
and no contour-bonding treatments planted with sorghum, maize, groundnut, and okra. Four 
indigenous fruit tree species, Adansonia digitata (baobab), Tamarindus indica (tamarind), 
Ziziphus mauritiana (jujube), and Vitellaria paradoxa (shea) were planted in the experimental 
plots to understand the impact of in-field soil and water conservation on tree establishment. 
 
Watersheds were ranked based on the biophysical data (slope, rainfall, land use/land cover, and 
soil) and demographic data. Biophysical monitoring stations consisting of rain gauges, soil 
moisture, and ground water were set up in the intervention villages. Fifty-two rain gauges were 
installed in all intervention villages including the newly established rain gauges in the 
Technology Parks. Eight surface runoff and erosion monitoring stations were set up in the two 
Technology Parks (Photo 1). Sixteen soil moisture stations were established in Bougouni (eight in 
the Flola Technology Park and eight in the farmers’ fields). Similarly, eight soil moisture stations 
were set up in the M’Pessoba Technology Park (Koutiala). Twenty shallow wells were monitored 
in Bougouni District (10 in Flola village and 10 in Madinavillage). 
 

  

  

Photo 1: Run-off and erosion measurement devices installed at the M’Pèssoba and Flola 
Technology Parks: (a) rainfall of 25 mm generating runoff, (b) device monitoring in a treatment 
field, (c) observation of eroded soil after a 30 mm rainfall in Flola, and (d) device monitoring in a 
control field.  
 
 

a 

c d 

b 
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Model intensification and land use at village level 
A preliminary model was development for the non-spatially explicit cases. Data were collected 
on pasture biomass assessment and agronomic trials to be used in the spatially explicit cases. A 
paper on historical farming systems and land use change in Bougouni District was written and 
submitted for publication in the Agricultural Systems journal. 
 
Mapping of land use/land cover (LULC) and temporal changes in LULC-dynamics 
An extensive ground survey for the creation of a land use map that locates crop domains and 
natural resource management intervention sites was conducted using remote sensing analysis. 
The ground survey data are being used for the preparation of geospatial products that can help 
agricultural researchers understand the existing cropping pattern and length of growing periods, 
identify crop domains, prioritize locations, and observe land use changes over time.  
 
A field-based survey was carried out in the project villages to select and validate the control 
sites. Interviews were conducted with farmers to understand the local practices and collect 
information on the cropping intensity and water availability. The first version of LULC maps was 
prepared using Landsat 8 ETM imagery @30m resolution for the Sikasso Region in Southern Mali 
along with the selected villages (watersheds) in Koutiala and Bougouni Districts. 
 

Nutrition, food storage, value addition, and mycotoxin management 

 
Nutrition, food storage, value addition, and mycotoxin management in Ghana 
 
Improving nutrition 
Nutrition activities were planned and implemented by the Women in Agriculture Development 
Unit (WIAD) of the Ministry of Food and Agriculture (MoFA) and the Nutrition Unit of the Ghana 
Health Service (GHS) in intervention communities in five out of the six Districts during the 
reporting period. Planned activities included the following: 
 

1. Organize Training-of-Trainers for nutrition staff on the preparation and utilization of 
nutrient- dense food (legumes, cereals. and animal protein) 

2. Training Infant Young Child Feeding (IYCF) groups and lead farmers on the preparation 
and consumption of nutrient-dense dishes 

3. IYCF groups and lead farmers (women leaders) conduct food demonstrations in 
intervention communities 

4. Training of women’s groups (farm families) in soybean utilization 
5. Conduct monitoring of feeding trials/activity 
6. Conduct Radio talk shows and discussions on nutrition 
7. Training-of-farmers on post-harvest management and storage of grains 
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In the Nadowli District, the following activities were implemented in September 2015: 
Training of nutrition staff: five nutrition officers (nurses) and nine IYCF groups and community 
lead farmers were trained together in a Training-of-Trainers workshop on the preparation and 
consumption of nutrient-dense food. The trainees were selected from the five intervention 
communities - Goriyiri, Goli, Nator-Duori, Papu, and Gyilli. The resource persons were from 
MoFA and GHS. 
 
Topics discussed were: sources and functions of different foods, food preparation, cultivation of 
nutrient-dense crops (i.e., legumes, vegetables, fruits), rearing of animals (sheep, goats, poultry, 
and pigs), feeding of children, pregnant and lactating women and elderly persons, utilization of 
soybean, complementary feeding of infants, importance of breast milk and breast feeding as 
well as colostrum, disadvantages of artificial feeding, feeding techniques, and disadvantages of 
starting to feed other foods too soon to an infant. 
Trainees had hands-on practical sessions in the preparation of the following dishes: fortified 
porridge, fermented sorghum/maize flour (tuozafi and banku) with soybean flour and soups, 
rice with soybean stew, fried maize/sorghum flour (koosie) fortified with soybean flour, and 
apreprensa from soybean and maize flour. Photo 2 shows trainees sieving soybean milk. 
 
Key messages were given to the mothers: 

1. Animal/plant sourced foods are especially good for children because they help them to 
grow strong and lively 

2. Dark green leaves and yellow colored fruits and vegetables help a child to have healthy 
eyes and fewer infections 

3. Foods that are thick enough to stay in the spoon give more energy to the child 
4. ICYF and lead women farmers should educate their colleagues on what they have learnt 
5. Mothers should practice exclusive breast feeding for the first six months 

 
A time schedule was agree on by the participants from the five communities to carry out the 
activities at the community levels. 
 

 
Photo 2: Hands-on training on preparation of soya milk, Nadowli, Ghana  
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In the Savelugu District, WAID and GHS jointly organized a Training-of-Trainers workshop aimed 
at improving the knowledge of the participants on how to develop recipes for community-level 
training and how to prepare and utilize food. Participatory discussions among participants were 
used to impart knowledge on food preparation. Thereafter, participants had hands-on training 
to prepare dishes using locally available food ingredients. Six recipes were developed (soy 
banku, soybean tuo-zaafi with soybean-groundnut soup, soybean weaning mix, soybean milk, 
soybean koose). Plans for community-level training were developed. 
 
Biological control of aflatoxins in maize and groundnut with Aflasafe GH01 
Aflasafe strains collection, development, and manufacturing: Extensive microbiological, 
chemical (aflatoxin), and molecular analyses (VCG, SSR) of the different collected crops (maize, 
groundnut) and soil samples, conducted in the labs (IITA Ibadan, USDA-ARS) and the field, have 
culminated in the identification of eight elite VCGs of native atoxigenic strains of Aspergillus 
flavus. These were formulated into two aflasafe products, each containing four different well-
distributed, strains  effective in reducing aflatoxin contamination, and safe VCGs. Aflasafe GH01 
is a regional product for West Africa containing VCGs/haplotypes that are distributed in one or 
more of the following countries: Bénin, Burkina Faso, DRC, Côte d’ Ivoire, Kenya, Mozambique, 
Nigeria, Senegal, Tanzania, and Zambia. Aflasafe GH02 is a product consisting of 
VCGs/haplotypes found only in Ghana at present. Aflasafe GH01 is the first product containing 
VCGs/haplotypes co-distributed in more than one country, and is deliberately being promoted 
as a regional product. Two tons of Aflasafe products (one ton each of Aflasafe GH01 and GH02) 
were produced by IITA’s Aflasafe Manufacturing Plant, for large-scale field efficacy trials in 
Ghana. 
 
Sensitization and training workshops: For increasing awareness and enhancing participation on 
aflatoxin biocontrol, three regional sensitization and training workshops on aflatoxin 
contamination on crops and biocontrol technology were held in three different locations in the 
Northern Ghana (Northern Region in Tamale, 10 August; Upper East Region in Bolgatanga, 11 
August; and Upper West Region in Wa 13 August 2015. Over 300 maize and groundnut value 
chain participants including farmers and farmer-based organizations from six selected Districts 
of the Northern Region have participated. In addition, key personnel from MoFA), the public 
sector (e.g., The Ghana Export Promotion Authority), international agencies (The World Food 
Program), the private sector (SPRING Ghana), and the Kwame Nkrumah University of Science 
and Technology actively participated and stimulated the discussion. Participants  were 
enlightened on the prevalence of aflatoxin contamination in crops; its health and economic 
importance to the citizenry; management and use of aflasafe as a mitigation strategy; and 
potential opportunities to market grains harvested from aflasafe-treated fields. These 
workshops created more awareness and notable growing perception among stakeholders and 
regulators that biocontrol is a safe and effective technology for aflatoxin control in maize and 
groundnut. 
 
Establishment of field efficacy validation trials: Following the sensitization and training 
workshops, farmers’ fields were selected in six districts in collaboration with the respective 
District Agricultural Development Units of MoFA, for Aflasafe efficacy trials. In the northern 
sector in six Districts (Wa West, Nadowli, Kassena-Nankana, Bongo, Tolon, and Savelugu), a total 
of 120 fields treated with Aflasafe (60 groundnut and 60 maize) and 120 corresponding control 
fields for both products (Aflasafe GH01 and GH02), were established for Aflasafe efficacy 
evaluation. In addition, a total of 120 maize fields were treated with Aflasafe (GH01 or GH02), as 
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a carry-over experiment, aiming at determining the extent of carry-over of Aflasafe strains from 

one season to the next and the cumulative impact on Aflasafe reduction 13 years after Aflasafe 
application. Sample collections of maize and groundnut grains and soil after application from 
both efficacy and carry-over trials are being carried out for microbial, chemical and molecular 
lab. analyses to generate efficacy data. Large data sets will be generated from the extensive 
analyses of samples collected from current comprehensive field efficacy evaluation trials of 
Aflasafe GH01 and GH02. These efficacy data will be used for the preparation of a registration 
dossier and will provide proof and evidence to facilitate registration of the products. 
  
Combined pre- and post-harvest innovations: In partnership with the Feed the Future Reduction 
in Post-Harvest Losses Innovation Lab, an initiative for minimizing post-harvest losses through 
combining pre-harvest intervention using biocontrol and post-harvest innovation with a solar 
drier is being implemented. Currently, a Solar Bubble Drier is being tested for drying maize 
grains in Northern Ghana by Achint Sanghi, an MSc student from Kansas State University, in the 
same areas where the Aflasafe technology is applied. The introduction of this Solar Bubble Drier 
will give farmers the opportunity to preserve the quality of their commodities by immediately 
drying grains to the appropriate moisture content. Aflasafe minimizes pre-harvest aflatoxin 
contamination in maize and groundnut and effective drying with this innovation will help 
preserve grain quality and further minimize post-harvest crop losses. 
 
Nutrition, food storage, value addition, and mycotoxin management in Mali 
 
Evaluation of strategies for improving household nutritional diversity  
Four health and nutrition workers appointed in the intervention communities were trained in 
Behavioral Change Communication (BCC) in nutrition and health in August 2015. Villages of 
Sirakélé and M’Pessoba in Koutiala District were selected as intervention communities, and 
Nampossela and Ngolonianasso as control communities. Beneficiaries were selected, mostly 
women of childbearing age, including 162 from Sirakele and 162 from M’Pessoba.  
 
Seed kits including those of okra, tomato, African eggplant, pepper, and amaranth for the 
establishment of home gardens were distributed to the identified beneficiaries who were 
trained on vegetable production. Topics covered included the advantages of horticulture, field 
site selection including soil type and water availability, etc., soil preparation, selection of 
vegetable species, sowing, management of the nursery, transplanting, mulching and staking, 
watering, fertilization, use of biofertilizer, and protection against pests and diseases. Nutrition 
training started in September 2015 when the field work was less intensive and the gardens 
started producing.  
 
Evaluation of post-harvest technologies 
Existing post-harvest technology modules were reviewed. Studies were conducted to evaluate 
the effect of malted flours of millet and sorghum on the viscosity and energetic density of 
porridges. The steaming time varied with cereals, i.e., for millet it took 5 hours and for sorghum, 
7 hours. The energetic density of all porridges made from millet and sorghum malt flours were 
higher than the local porridge (55 kcal/100g against 35 kcal/100g). The porridges prepared with 
both millet and sorghum malt flours had good viscosity. 
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Scaling-up and delivery (Output 3) 
To reach out to many farmers, a total of 758 baby-trials and 610 scaling-out trials were 
established in collaboration with Agricultural Extension Agents (AEAs) from MoFA in the 
intervention communities in Ghana (Table 10). Similarly, demonstration trials were established 
with farmers in Mali. 
 
Table 10: Baby-trials and scaling-out trials established at the intervention communities in Ghana. 

    Baby-trials  Scaling-out trials 

Region District Community  Maize-
nitroge
n rates 

Cowpea 
sprayin
g 
regime 

Soybean 
integrate
d soil 
fertility 

 Maize-
legume 
strip 
croppin
g 

Maize-
legume 
rotation
s 

Northe
rn 

Savelugu 
Jena 

 9 4 4  5 6 

  Duko  18 12 8  10 10 
  Botingli  33 16 10  10 10 
  Kpallung  27 12 10  10 10 
  Tibali  9 9 10  11 10 
 Tolon Chiyohi 

No.2 
 27 14 14  10 16 

  Tingoli  30 8 8  11 10 
  Gbanjong  9 8 10  10 10 
  Tibogunayili  6 8 10  11 10 
  Kprim  16 6 6  10 11 
  Total  184 97 90  98 103 
          
Upper Wa West Zanko  10 10 20  10 10 
West  Guo  10 10 0  10 10 
  Siriyiri  10 0 0  10 10 
  Nyagli  9 9 0  10 9 
  Passe  20 10 0  10 10 
 Natodori Goriyiri  7 4 5  9 11 
  Goli  10 10 0  10 17 
  Gyilli  8 9 0  11 9 
  Nator-Duori  20 10 0  4 16 
  Papu  10 10 0  10 10 
  Total  114 82 25  94 112 
          
Upper  Nyangua  12 13 2  20 21 
East  Gia  20 11 0  5 35 
  Tekuru  25 11 0  9 30 
  Bonia  19 11 5  3 40 
  Samboligo  20 17 0  18 22 
  Total  96 63 7  55 148 
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Capacity building 
Group and individual trainings were integral parts of the project activities during the reporting 
period. A total of 1442 participants benefited from various group trainings (Table 11). A total of 
24 graduate students (17 MSc and 7 PhD) were attached to the project for their dissertation 
research during the reporting period (Table 12). 
 
Table 11: Group trainings organized during the period, April-September, 2015. 

Title of training Country Lead 
institute 

Target 
group 

Location Male Female Total 

Land and water 
management 

Mal ICRISAT Farmers Koutiala 27 5 32 

Financial management Mali ICRISAT Treasurers Mali   12 
Propagation and drafting Mali ICRAF Farmers Koutiala   290 
Vegetable production Mali AVRDC Farmers Koutiala   362 
Feed formulation Ghana ILRI/AR Farmers Ghana 25 14 39 
Technology Park 
activities 

Mali ICRISAT Farmers    57 

Farmer-farmer training Mali ICRISAT Farmers    650 
        
Total       1442 
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Table 12: Africa RISING Graduate Students – West Africa (Update: 27 July 2015) 

S/N Name Sex E-mail Country Degree University Start End Specialization 

1.  Theodore E. Avukpor M Eyram4bukky@yahoo.com Ghana MSc KNUST 2014 2015 Horticulture 

2.  Mohammed Abdul Kadir M faked45@yahoo.com Ghana MSc KNUST 2014 2015 Horticulture 

3.  Naaba Jonathan M "naabajonanthan@yahoo.com" Ghana MPhil KNUST 2014 2015 Horticulture 

4.  Shaibu Mellon M Sbmellon2005@gmail.com Ghana MSc WUR 2014 2016 Agricultural Economics 

5.  Daniel A Apalibe M danielawentemiapalibe@gmail.com Ghana MSc UDS 2014 2015 Animal Production 

6.  Katja Kuivanen M Kaja.kuivanen@wur.nl Ghana MSc WUR 2013 2015 Agro-ecology 

7.  Xu Youfei M Youfei-xu@wur.nl Mali MSc WUR 2013 2015 Agro-ecology 

8.  Salim Dumbia M  Mali MSc Katibugou 2015 2016 Nat. Res. Mngt 

9.  Iddi Abdul-Basiru Sanda M bashplus001@gmail.com Ghana MPhil UDS 2015 2016 Soil and Water Mngt. 
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Project implementation issues 
In all three regions of Ghana, planting of the experiments was delayed until late July owing to 
prolonged pre-season drought. This adversely affected land preparation, trial establishment, 
and ultimate crop performance. Similarly, late and sporadic rains in the early season resulted in 
late planting. Several farmers withdrew from the trials because they were unable to prepare 
their plots in time since family fields were their priority for land preparation.  
 
High cost of fertilizer due to the withdrawal of Ghana Government subsidies this year and 
exacerbated by the continuous fall in the value of the local currency, the Cedi, resulted in higher 
prices of inputs. 
 
Fund release from SARI headquarters to scientists continues to be an issue which made timely 
execution of project activities difficult for them.  
 
In Mali, the recently hired (July 2015) Socio-economist for the Africa RISING project started cost-
benefit analyses of the implemented technologies. He had many problems including the lack of 
data. It was recommended that he needs to liaise with individual researchers and implementing 
partners to get the updated protocols and data. Frequent visits to the intervention villages were 
also suggested.  
 
Yorobougoula village in Yanfolila District was abandoned as farmers showed very little interest 
in the project due to their focus on mining and because of difficult access. In addition, in the 
past there was only one activity carried out there. Therefore, it was considered inappropriate to 
continue research in that community. 
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Synergies with other USAID funded projects 

Mali 

Africa RISING’s large-scale diffusion of technologies for sorghum and millet 
systems (ARDT_SMS) 

 
Training workshops, organized by partners with the support of ICRISAT and IER, focused on 
capacity building activities for field extension staff responsible for monitoring and technical 
backstopping to the producer organizations.  
 
With regard to the producers, Aga Khan Foundation organized a training workshop on 
warrantage and established the framework for exchange visits on commercialization as well as 
value chain stakeholder meetings. Significant progress has been made towards broadcasting 
shows through local radio stations to reach and inform as many stakeholders as possible about 
improved millet and sorghum technologies, their availability, and mechanisms of access to these 
technologies. 
 
The synergy among the project partners and their collaborations with the government’s 
decentralized agricultural technical services continues to be successful and significantly reduces 
many constraints related to the implementation of the project.  
 
In order to facilitate the adoption of new hybrids and OPVs (open-pollinated varieties) of 
sorghum, demonstration plots have been established in Sikasso Region under the supervision of 
CRS and CMDT. Hybrid seed production plots of sorghum varieties (Fadda, Pablo, and Grinkan 
yèrèwolo) were installed in the target sites of the ARDT project in Sikasso Region. Basic seeds of 
millet varieties and hybrids were handed over to AKF and CRS for demonstration plots and 
Farmers’ Field Schools (FFS) for Mopti Region. These hybrid seed production plots will be the 
subject of visits for discussions and exchange of experiences during this rainy season.  
 
Following Training-of-Trainers (ToT) sessions, 518 compost pits were made in 47 communes in 
Mopti (418 pits in 37 communes) and Sikasso (91 compost pits in 10 communes) to contribute 
to improving soil fertility. To increase the awareness of producers, the project trained 
presenters from seven rural partner Radios to allow them to play their role in information 
dissemination on technologies related to millet and sorghum commodities. 
 
The first Steering Committee meeting has not yet taken place and reasons for the delay have 
not been communicated by the Project Manager at ICRISAT. Recently, it has been agreed that 
the project will adapt and disseminate improved sorghum and millet technologies also in Upper 
East Region of Ghana. 
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Farmer-managed Enterprises in Mali (FARMSEM) 

FARMSEM has been using the Africa RISING Technology Parks to demonstrate and scale-out 
improved varieties of sorghum. 
 

Global Climate Change Adaptation (GCC) 

Africa RISING has been sharing agronomic protocols with the GCC project for agronomic 
research activities. With the lesson learnt from Africa RISING, GCC project established three 
Technology Parks in Mopti Region. Both GCC and Africa RISING projects are sharing personnel, 
i.e., research assistants (agronomic) were working for both projects on an agreed time table. 
 

Ghana 

Reduction of Postharvest Losses Innovation Lab 

The MoU has been signed and activities will commence soon after completion of harvest. 
 

Agricultural Technology Transfer Project (ATT) 

Further discussions have been held with the new Chief of Party of ATT involving the Africa 
RISING Chief Scientist and Coordinator. A MoU is being prepared on the mutual interest related 
to: 
 

 Collaboration in varietal, seed and crop production in maize, rice, and soybean 

 Organization of joint research activities, including support to the Savannah 
Agriculture Research Institute’s (SARI) crop research efforts 

 Collaboration on support to CSIR/SARI’s business management in furtherance of 
their long-term, sustainable operations and development 

 Exchange of research materials, publications, and other materials of common 
interest 

 Inclusion of results of collaborative research, either in full or in summary, in IFDC 
and IITA reports 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



33 
 

Selected reports and publications 
 
Sugri, I., Abdulai, M.S. Larbi, A. Hoeschle-Zeledon, I., Kusi F., and Agyare, R.Y. (2015). 
Participatory variety selection of okra (Abelmoschus esculentus L.) genotypes for adaptation to 
the semi-arid agro-ecology of Northern Ghana. African Journal of Plant Science (in press). 
 
Franklin, K A., Ayantunde, A., Shaibu M., Konlan, S. and Karbo, N. (2015). The effect of feed and 
health packages on the performance of village small ruminants in northern Ghana. International 
Journal of Livestock Research, 5 (7):91-98. 
 
Issah Sugri, Moses Osiru, Asamoah Larbi, Samuel S. J. Buah, Stephen K. Nutsugah, Yahaya Asieku 
and Salim Lamini (2015). Aflatoxin management in Northern Ghana: Current prevalence and 
priority strategies in maize (Zea mays L). Journal of Stored Products and Postharvest Research 
6(6): 48-55 
 
Umutoni, C., Ayantunde A., and Sawadogo G.J. (2015). Evaluation of Feed Resources in Mixed 
Crop-Livestock Systems in Sudano-Sahelian Zone of Mali in West Africa. International Journal of 
Livestock Research, 5(8). (DOI:10.5455/ijlr.2015081309546) 
 
Deim H.K., Bosoma J., and Tumbulta R. (2015). Partial replacement of maize with processed false 
yam (Icacina oliviformis) seed meals in guinea fowl diets. UDS International Journal of 
Development 1:36-41. 
 
Saaka, M., Larbi, A., Hoeschle-Zeledon, I., and Appiah, B. (2015). Child malnutrition in northern 
Ghana: evidence, facts and recommendations. IITA Report, IITA, Ibadan, Nigeria 
 
Kuivanen, K.S. (2015). Dealing with farming system diversity in Northern Ghana – Typology 
approaches. MSc thesis, Wageningen University. 58 pp.  
  
Xu, Youfei. (2015). Agro-ecological intensification of mixed crop- livestock systems in Bougouni, 
Southern Mali: Exploring crop intensification options for farmers with different resource 
endowments. MSc thesis. Wageningen University.  
  
Timler, C., Michalscheck, M., Klapwijk, C., Mashingaidze, N., Ollenburger, M., Falconnier, G., 
Kuivanen, K., Descheemaeker, K., and Groot, J. (2015). Exploring options for sustainable 
intensification in different farming system types of four Africa RISING countries. In: Integrated 
Systems Research for Sustainable Intensification in Smallholder Agriculture. Conference Program 
and Book of Abstracts. March 3-6, 2015, IITA Headquarters, Ibadan, Nigeria. p. 23-24. 
Presentation can be found here.  
  
Kuivanen, K.S., Michalscheck, M., Alvarez, S., Groot, J., Descheemaeker, K., Adjei-Nsiah, S., and 
Bedi, S.M. (2015). A comparison of farm typology approaches in northern Ghana. In: Integrated 
Systems Research for Sustainable Intensification in Smallholder Agriculture. Conference Program 
and Book of Abstracts. March 3-6, 2015, IITA Headquarters, Ibadan, Nigeria. p. 32. Poster can be 
found here.  
  

https://dl.dropboxusercontent.com/u/17758665/Thesis_Kuivanen_2015.pdf
https://dl.dropboxusercontent.com/u/17758665/Thesis_Kuivanen_2015.pdf
https://dl.dropboxusercontent.com/u/17758665/Thesis_Kuivanen_2015.pdf
https://dl.dropboxusercontent.com/u/17758665/Thesis_Kuivanen_2015.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://www.slideshare.net/humidtropics/exploring-options-for-sustainable-intensification-in-africa-rising-by-carl-timler-et-al
http://www.slideshare.net/humidtropics/exploring-options-for-sustainable-intensification-in-africa-rising-by-carl-timler-et-al
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
https://www.dropbox.com/s/vtyvwuj9d58p6xz/Poster.Kuivanen.pdf?dl=0
https://www.dropbox.com/s/vtyvwuj9d58p6xz/Poster.Kuivanen.pdf?dl=0


34 
 

Hemminger, K., Bock, B.B., Groot, J.C.J., Michalscheck, M., and Timler, C. (2015). Towards 
integrated analysis of gender relations in farming systems analysis. In: Integrated Systems 
Research for Sustainable Intensification in Smallholder Agriculture. Conference Program and 
Book of Abstracts. March 3-6, 2015, IITA Headquarters, Ibadan, Nigeria. p. 33-34. Poster can be 
found here.  
  
Valkenhoef, J., Brouwer, I., and Groot, J.C.J. (2015). Incorporating household dietary and 
nutritional needs in quantitative farming systems analysis. In: Integrated Systems Research for 
Sustainable Intensification in Smallholder Agriculture. Conference Program and Book of 
Abstracts. March 36, 2015, IITA Headquarters, Ibadan, Nigeria. p. 33.  
 
Ollenburger, M., Descheemaeker, K., Crane, T., and Giller, K. (2015). Sustainable 
extensification— breathing new life into Africa's sleeping giant. Proceedings of the 5th 
International Symposium for farming Systems Design, Montpellier, 7-10 September 2015. Eds: 
Gritti, E.S., Wéry, J. pp.  
233-234. 
 
 
 
 
 
 
 
 
 
 
 
 

http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
https://www.dropbox.com/s/tk8ilu3rgim3b9w/Poster.Hemminger.pdf?dl=0
https://www.dropbox.com/s/tk8ilu3rgim3b9w/Poster.Hemminger.pdf?dl=0
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf
http://humidtropics.cgiar.org/wp-content/uploads/downloads/2015/02/Conference-Book-of-Abstracts-Small.pdf


 

35 
 

Success stories 
 

Women ‘nutrition leaders’ changing the fate of children from the 
cooking pot in Mali 

 
Women prepare whole grain sorghum Tô during a nutrition field school in N’golobougou village in Mali 

‘We must take care of our babies even before they are born. It’s like when you want to have good cotton, 
you need to fertilize the soil to nourish the seeds for a good yield, says Assa Kayentoo using words that 
she knows her audience will relate to. 
 
Kayentoo, a 46-year-old nutrition field school trainer, who works for the Malian NGO Amassa in Koutiala 
in Southern Mali, was among women who recently graduated from the Koulikoro Institute in Mali. She is 
also a rare example of a divorced financially independent woman bringing up two children on her own. 
‘Less than a third of adult women in Mali are literate and I need to visually explain the facts about 
nutrition to the women I target in my work, says Kayentoo. ‘I tell them that proteins are like the bricks 
needed to build a house – without proteins a child won’t grow,’ she says. 
 
Oral and visual nutrition education is followed by a communal cookery class. ‘This week’s menu is protein-
rich peanut and amaranth sauce, iron and vitamin C-rich soumbala (made from nere seeds) and 
wholegrain sorghum porridge,’ she adds. 
 

http://www.theguardian.com/global-development-professionals-network/2014/jun/17/literacy-women-illiteracy-development
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In the N’golobougou community health centre in the south of 
the country, a brightly painted wall shows a mother feeding her 
baby with porridge while the older sister in the background 
holds a school book. Fighting child malnutrition in the Sahel has 
always been a daunting task. In Southern Mali, over 28% of 
children under-five are stunted despite this being the grain 
basket of the country. Malnutrition is especially widespread 
among children in rural areas. Iron deficiency is a major cause of 
anaemia, which is particularly severe in this region. 
 
Scaling up nutrition field schools 
But things are changing. A leader at the community centre 
says that in January 2015 only 1% of the 6,145 children aged 0-5 
years from N’golobougou and neighbouring villages suffered 
from severe and moderate acute malnutrition. 
 
The centre says nutrition field schools which have been 
educating women on nutrition and changing cooking habits over the last couple of years are responsible 
for the improvement in children’s health. Amassa and AMEDD  are two of the local NGOs supporting 
these schools in Koutiala region, where teaching includes participatory cookery sessions with support 
from the Africa RISING project. 
 
Nutrition field schools target young mothers and pregnant women many of whom are illiterate. This 
practical culinary approach was designed by  Helen Keller International, Institut d’Economie Rurale (IER), 
the World Vegetable Center (AVRDC) and the International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT). 
The real stars of the show however, are women like Kayentoo and the village nutrition leaders she trains 
who are chosen from the community  for their leadership and child care skills and who later train others 
in village clusters. 
 
Social stigma 
A recently trained nutrition leader and mother of four, Aminata Sanogo, has sparked a cookery revolution 
in the family kitchen. She cooks Tô with whole grain sorghum which was previously unthinkable in a 
society where women are expected to incessantly pound perfectly decorticated sorghum grains 
(without the outer seed coat or bran) because women whose Tô has bran were seen as lazy. 
 
Sanogo has been teaching women to cook sorghum and millet grains differently, such as using whole grain 
or mixing with it with protein-rich legumes like cowpea. So far 290 people have participated in nutrition 
field schools (94% women) and about 600 households have benefited from collective demonstrations. The 
consumption of whole grain sorghum increased from seven (baseline household consumption survey) to 
96 in the six targeted villages. 
 
Aminata and her husband are changing perceptions and helping break social stigma by showing that 
whole grain Tô is delicious and healthy. The nutrition value of whole-grain Tô is double that of Tô made 
when the bran is removed. Eating whole grain not only means better nutrition but also frees up time for 
women to do other things such as  childcare. 

 
Sorghum and millet, which are climate resilient cereals, are crucial staple foods in the rural Malian diet, 
providing three quarters of the total energy intake of mothers. Yet, while cereals provide about half of the 
iron intake and up to 75% of zinc intake, the total intake of these essential minerals for child health and 
development is far below international recommendations. 
 

Using wall paintings to deliver the 
message 

http://africa-rising.net/
http://exploreit.icrisat.org/page/sorghum/882
http://exploreit.icrisat.org/page/pearl_millet/680
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Could wholegrain be the way forward? 
But simply keeping the bran isn’t the answer. Bran is rich in phytates, which are essential for germination 
and the main form of phosphorus in grain, but also inhibit the absorption of iron and zinc in the body 
(bioavailability). However, this bioavailability can be 
countered through food preparation methods like soaking 
the grain overnight before milling and by fortifying the food 
using locally available vitamin C-rich ingredients such as 
tamarind or baobab fruit, which significantly increase iron 
and zinc uptake. Data shows that these measures could 
help increase iron uptake in children by over 50%. 
 
Sanogo’s also gives advice in other health matters. Women 
participating in these schools are more likely to practice 
exclusive breastfeeding, which increased from 20 to 
89% and pregnant women increase their attendance at the 
health centre. Some women have also convinced their 
husbands to give them individual plots where they are now producing cowpea, groundnut and new 
sorghum varieties. 

For Sanogo, this is just the start. Women from villages 10 kms away have asked for the same cookery 
sessions in their villages and despite not being paid, she says she will go and share her skills because it 
gives her maaya-juru,refertting to the boost in her social networks a highly-valued skills in Bambara 
culture. Training more women like Sanogo could be a turning point in mother and child nutrition in rural 
Mali. 

Written by Jerome Bossuet and published on the Africa RISING website http://bit.ly/1AB8LRu. The original 
version was published in the ICRISAT Happenings Bulletin on 6 March 2015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aminata Sanogo (left) and Sitan Sidibe (right), 
family nutrition leaders from N’golobougou 
village in Mali 

http://www.ccrp.org/sites/default/files/An%20Be%20Jigi%20II%20Year%201%20Enhancing%20Bioavailability%20of%20Iron%20and%20Zinc%20in%20Varieties%20of%20Sorghum%20and%20Pearl%20Millet%20Consumed.pdf
http://www.ccrp.org/sites/default/files/An%20Be%20Jigi%20II%20Year%201%20Enhancing%20Bioavailability%20of%20Iron%20and%20Zinc%20in%20Varieties%20of%20Sorghum%20and%20Pearl%20Millet%20Consumed.pdf
http://bit.ly/1AB8LRu
http://www.icrisat.org/newsroom/latest-news/happenings/happenings1665.htm
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A new dawn in Zanzoni, Mali as natural resource management 
conventions are formalized 

 
The mayor of commune rurale Fakolo signing the local conventions for Zanzoni with village chief next to him (photo 
credit: ILRI/Clarisse Umutoni). 

 
Bang, bang, bang!!! 
 
The sound of the three gun salute rent the air as residents of Zanzoni village in southern Mali watched 
expectantly. The pin-drop silence that permeated the village square as the three traditional hunters shot 
skywards soon gave way to sounds of joy and celebration. 
 
Tuesday 21 April, 2015 is a day the community will never forget. It is the day the residents of Zanzoni 
and their leaders formalized their oral non-formal rules of natural resource management into formal 
(written) local conventions for the community. 
 
Since September 2013, through the Africa RISING project, the International Livestock Research Institute 
(ILRI) and L’Association Malienne d’Eveil au Développement Durable (AMEDD), a local Malian NGO, have 
worked with the community in Zanzoni to ensure that they have a more equitable and sustainable 
approach of managing natural resources in their mixed crop-livestock systems. Like in most sub-Saharan 
African countries, natural resources are the basis for the livelihoods of rural communities in Mali 
who depend almost exclusively on agriculture and livestock. Many factors, such as the rapid increase in 
human and livestock population have resulted in growing pressure and conflicts over natural resources. 

http://www.ilri.org/
http://ameddmali.org/
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While various efforts have previously been made to develop and formalize local conventions, multiplicity 
and the ambiguity on the legality of local conventions have slowed down effective implementation of 
decentralized management of natural resources. The participation of community members in the 
elaboration and implementation processes had also previously been weak despite their important role as 
custodians and users of the natural resources. 
 
The journey from oral non-formal rules to formal local conventions for the management of natural 
resources in the community started with a study to document the existing local rules and 
norms by Clarisse Umutoni, an ILRI PhD fellow based at the ICRISAT office in Bamako, Mali. The study was 
conducted under the USAID-funded Africa RISING project in Mali. 
 
‘We found that most rules and norms governing natural resource use and management in Mali’s 
communities were oral. The custodians of these local rules and norms were often the village elders and 
with passage of time, there is high risk the younger generations will forget them,’ says Umutoni. 

 
The concept of formalization of the local rules and norms has been promoted in Mali under an initiative 
of decentralization reform to empower communities to manage their resources. Together with AMEDD, 
ILRI supported the writing of the local 
conventions in Zanzoni, a relatively big 
village of more than 3,000 people. 
 
AMEDD led the processes of writing 
down the local rules and norms with key 
community leaders after a series of 
meetings. The draft local rules and 
norms were then reviewed by a 
committee of elders in the village and a 
date – 21 April 2015 was set 
for validating the draft rules and norms 
by the whole community. 
 
With the signature of the village chief 
and the mayor, the document will now 
be presented to the administrative head 
of Koutiala province (‘cercle’) for review and once approved, it becomes a legally binding set of rules for 
the community. 
 
The village chief and various community leaders in Zanzoni praised the project for the achievement. ‘This 
convention will help in reducing conflicts with pastoralists whom we share some of these natural 
resources with,” said the chief at the end of the event. The success in Zanzoni has already spurred interest 
among leaders of neighboring villages who have approached AMEDD for similar interventions to be 
initiated in their villages. 

 
Written by Jonathan Odhong’ (IITA) and published on the Africa RISING website http://bit.ly/1MYGxVt  
 
 

The residents of Zanzoni village gathered to witness signing of the local 
conventions for the management of natural resources in the community 
(photo credit: ILRI/Clarisse Umutoni) 

https://cgspace.cgiar.org/handle/10568/51642
https://cgspace.cgiar.org/handle/10568/51642
http://africa-rising.net/2014/07/21/rising-voices-clarisse-umutoni/
http://bit.ly/1MYGxVt

