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INTRODUCTION 
 

Kordofan region is administratively divided into two federal States, North and South 
Kordofan States. Annual rainfall ranges from less than 50 mm on the northern border to 
more than 800 mm on the southern border. The length of the rainy season varies from 
about one month or less in the north to about five months in the south. In North Kordofan, 
the rainy season does not last for more than three months. Rains occur between May‐
October with the peak in August. Within and between seasons variation in rainfall amount 
and distribution is common. The average daily temperature ranges between 10‐35oC with 
an annual variation of 15oC. April, May and June are the hottest months of the year, and 
December, January and February are the coolest ones. Wind direction differs according to 
season; north‐east in winter and south‐west in summer. 

Soils in the region range from sandy in the north to heavy cracking clay in the south. The 
sandy soils cover an area of about 50% of the cultivable area, while the clay soils cover only 
40%. The sandy soil is stabilized sand dunes locally known as "goz". These soils are very 
deep, coarse to fine sand with low organic matter. The clay soils are dark, cracking vertisols, 
low in nitrogen and phosphorus. Interspaced silt depressions and “gardud” soils are 
prevalent in the area and cover about 10% of the total cultivable land. 

PROLINNOVA is an NGO‐led initiative to build a global learning network on promoting local 
innovations in ecologically‐oriented agriculture and natural resource management. The 
focus is on recognizing the dynamics of indigenous knowledge and learning how to 
strengthen the capacities of farming families to adjust to changing conditions in order to 
develop and adapt their own site‐appropriate systems and institutions of resource 
management in order to gain food security, sustain their livelihoods and safeguard the 
environment. 

Participatory Innovation Development (PID) is one of the key activities in the Sudan. The 
challenge of the PID is to arrange for a creative interaction between the knowledge, 
experiences, and the information of villagers with that of scientifically trained researchers, 
extensionists and academics. 

Starting from what people have is quite logical and efficient way of doing things. It cuts 
down expenses and builds trust of farmers hence improves and sustains adoption. 
Therefore the concept of Participatory Innovation Development is by all means sounds and 
needs to be adopted by all relevant institutions especially research institutions.  

This reports covers the activities pertain to PID mainly the validation and verification 
experiments using farmer innovator identified pearl millet and sorghum varieties against 
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research released and promising varieties  as of the term of reference (TOR) presented in 
annex 1.  

The innovation process 

Farmers in the traditional rain fed sector usually keep seeds of crop varieties from their own 
harvest or neighbours as seeds for the coming season. The farmer innovator El Daw 
Mohamed El Ghazali from El Merehbiba village of Um Ruwaba locality in North Kordofan 
was able to observe in 1978 variation in maturity regarding the sorghum crop he used to 
grow locally known as zinnari. He started by selecting the heads that matured early. He used 
to keep the harvest in a bottle and buried. The farmer innovator continued screening for 
more than twenty years until he reached homogeneity in the crop maturity. The farmer 
innovator claims that the screened sorghum variety matures in about 80 days i.e. earlier 
than the original crops by three weeks with characteristic sweet juicy stem, high straw 
yield, large grain and high quality flour. The farmer innovator called his variety Wad el Daw. 
Regarding the millet variety, the farmer innovator stated that he brought it from his friend 
who lives in El Halba village of the White Nile state. The farmer innovator followed the same 
process he applied for identifying sorghum variety. He named the new millet variety Wad El 
Bashir according to his friend’s name (El Bashir). The farmer innovator claimed that the 
millet variety he produced is earlier than the local varieties grown by the farmers of the 
area. 

The varieties produced by the farmer innovator have been adopted by farmers from his 
village and nearby villages (about five). It’s worth mentioning that these innovations were 
first reported by Mr. Ahmed Hanafi Abdelmajid a former coordinator of PROLINNOVA   
Sudan (PROLINNOVA, 2007).  

Immediately after knowing about this experience a proposal aiming at validating farmers’ 
produced innovation was developed and funded by PROLINNOVA Sudan (annex 1). This joint 
venture between PROLINNOVA (NGO) and two scientists from Elobeid Research Station 
(Socio‐economist and a plant breeder) was initiated to validate and promote farmer‐led 
research within the context of Participatory Innovation Development (PID) with the 
following specific:  

 

Objectives: 

1. To conduct verification trials (researcher‐managed experiment) using farmer 
selected varieties and all ARC released varieties of sorghum and pearl millet. 

2. To conduct validation (farmer‐managed experiment) trials using farmer selected 
varieties and few ARC released varieties of sorghum and millet. 
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3. To scale up the findings of the local farmers within the same domain if proven to be 
quite similar to what researchers produced through exchange visits and field days. 

4. To document the process through which the farmer innovator became able to do 
such experimentations. 

5. To encourage other fellow farmers to do the same. 

6. Involve all stakeholders specially researchers and extensionists in such efforts. 

 

Activities: 

1. Conduct verification trials (researcher‐managed) in North and South Kordofan states 
including the research experimental farm. 

2. Conduct validation trials in six locations in North and South Kordofan states. 

3. Documentation of the above two activities as well as the process through which local 
farmers did their experimentations. 

4. Organize two exchange visits in South and North Kordofan. 

5. Organize two field days in South and North Kordofan.  

 

MATERIALS AND METHODS 

Three villages from North Kordofan and three villages from South Kordofan were selected to 
represent experimental sites for farmer managed experiments. Two farmers from each 
village were selected and trained on research methodology where topics like field layout, 
size of the experimental unit, number of varieties, and type of data to be collected were 
illucidated. Farmers were also trained on the recommended technical packages which 
mainly focused on seed dressing, method of planting, within and between row spacing, 
thinning and weeding times, harvesting time, and post harvest handling. Seeds of the new 
varieties were obtained from the innovative farmer while seeds of the recommended 
improved varieties and local control were provided by the plant breeder. Regarded as a 
complete replication, each participating farmer received seeds of four sorghum varieties 
(Two region specific improved sorghum varieties, innovated farmer variety, and the local 
control of each region) and three pearl millet varieties (Improved, innovated farmer variety 
and local control). Each variety within each complete block (farmer) was grown on an area 
of 100 m² with 50 cm within row spacing and 50 cm between row spacing for sorghum while 
pearl millet was planted at spacing of 50 cm within row and 75 cm between rows. Plants 
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were thinned to two plants per hole after two weeks from planting. Plots were weeded 
after two and four weeks from planting. Data were analysed as for RCBD with farmers 
considered as complete blocks or replications. These varieties were also incorporated in 
sorghum and pearl millet standard variety trials implemented in North and South Kordofan 
Statest six locations. Due to drought and birds damages, results were obtained from three 
locations for sorghum and two locations for pearl millet.  

Participatory Rapid Appraisal (PRA) techniques and tools were employed to gather data and 
information namely focused group discussion and matrix ranking. The latter was used to 
collect information pertaining to the variation among the farmer innovator selected 
varieties, improved varieties released by researchers of Agricultural Research Corporation 
(ARC), and local varieties commonly grown by farmers. Important criteria that determine 
farmer preference pertaining to the crop variety he preferred to grow were identified by 
farmers themselves and included earliness, drought tolerance, high yield, suitability as 
fodder crop (sorghum), suitability as building material (millet), price, and taste.  

 

IMPLEMENTED ACTIVITIES 

Generally speaking the implemented activities were those specified in the TOR of this study. The 
implemented activities schedule is presented in annex 2. 

The inception workshop 

Preceding the implementation of joint experimentation, Mahmoud and Dr ElGailani visited 
the innovator farmer. The purpose of the meeting was to know the process through which 
the farmer innovator is able to identify his innovations as well as to arrange for a meeting to 
introduce his innovations to other farmers.   

Mahmoud selected three target villages each in south and north Kordofan states. The 
primary criteria used to selected target villages were presence of either United Nations (UN) 
organizations and/or International Non‐governmental Organizations (INGOs) and willingness 
of village communities to participate. As a matter of fact the villages of South Kordofan 
states are targeted by Fellowship for African Relief (FAR) and the Eco‐farm project of the Dry 
land Coordination Group (DCG), whereas the villages of North Kordofan state were targeted 
by the Resources Management Program (RMP) of the International Fund for Agricultural 
development (IFAD). The main intention was to foster inter agency collaboration aiming at 
promotion of PID concepts and approach. The six villages were visited and meetings were 
conducted with the village communities, the meetings aimed at selection of two farmers 
(gender balanced) to participate in the joint experimentation. Criteria set for selection of 
the two farmers included willingness to participate, suitability of their fields in terms of soil 
type and quality and accessibility. 
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Having done with the above steps a one day inception workshop was organized at El Obeid 
Research station (photo 1) with the overall objective of the inception workshop was to 
orient participants with PID concept and approach. Specific objectives included training the 
participating farmers on the design and how to implement the experiment, how to monitor 
performance of the experiments and how to document the whole process. It worth mention 
that the parameters as well as the criteria used to assess the experiments were derived 
from the farmers themselves i.e. their own local knowledge. The meeting was attended by 
twelve farmers, eight researchers and four extensionists from North and South Kordofan 
states. 

Photo 1: Inception workshop at El Obeid Research Station Conference hole,  July, 5, 2009 

 

 

The inception workshop started by introducing PID concept and approach, the purpose and 
objectives of the farmer‐led experimentation and the importance of doing joint 
experimentation. This was facilitated by the consultant. Following the brief introduction the 
Mahmoud introduced the farmer innovator to introduce his innovations and to explain the 
process through which he was able to identify them and their characteristics.  

Dr. ElGailani proposed to the participating farmers the experimental design which should be 
used. The proposed design was a simple one focused on fixed area for each crop variety so 
as to ensure proper comparison hence draw fair conclusion among the different crop 
varieties as well as applying same packages as of soil type and cultural operations. The 
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proposed design was accepted by framers. Farmers were requested to apply/use their own 
assessment criteria that enable them to assess differences among crop verities i.e. growth 
stages of the plant such as (time of germination through maturity time). Each farmer was 
requested to plant the farmer innovator selected varieties, the variety he plants and one or 
two varieties released by researchers. It worth mentioning that the released varieties 
introduced to the farmers suit their production domains. Dr. Gailani emphasized sticking on 
recommended package i.e. before planting farmers should select the suitable field in terms 
of soil type and quality and avoid field which were under the same crop last season. The 
selected field must be cleaned from crop residues, select good quality and healthy seeds, 
the selected seeds must be dressed using the recommended seed dressing (such as Abron 
star) as well as the recommended dose (3 g/kg), plant after adequate soil moisture, apply 
recommended seed rate (two to three seeds per hole), apply plant spacing recommended 
for each crop (for millet 75 cm between rows and 50 cm inter rows whereas for sorghum it 
is 50 cm for both rows and inter rows), weeding must be done twice the first one two weeks 
after planting and the second one two weeks after the first weeding, thin the plant to two 
plants per hole coinciding with the first weeding, pest management, harvesting time , and 
proper storage for different purposes (in case of seed storage farmers should apply air tied 
container and/or apply seed dressing using local materials such as Neem tree leaves). 

Finally the consultant through brainstorming managed to yield local parameters and 
indicators used by farmers who assessed differences among the various crop varieties. The 
participating farmers were requested to apply their own indicators and parameters to the 
experimented crop varieties so as to judge on the differences and ultimately make a 
decision on the best variety.  

The inception workshop ended by plenary discussion on all issues presented by the farmer 
innovator, the consultant and cooperating scientist. 

A follow up mission started during crop establishment. The consultant, the counterpart (Dr. 
ElGailani) and extension agent involved participated in the mission. During the visit 
Mahmoud and Dr. ElGailani the plant breeder observed that most farmers were able to stick 
to the package mentioned above and that some farmers did not do weeding and thinning on 
time i.e. as recommended by researchers. They were urged to do so immediately to ensure 
the success of the experiment. Other follow up visits coincided with school sessions. 

 

Results of pearl millet validation 

Under farmer plots, Wad el Bashir (photo 2), a farmer selected millet variety exceeded the 
improved (photo 3) and the local variety in grain yield and produced as much hay yield as 
the local variety (table 1).  
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Results of pearl millet verification trials (Researcher‐managed) 

Under researcher managed replicated experiments conducted at two locations in north and 
south Kordofan states, Wad el Bashir significantly exceeded Ashana (photo 3) the last ARC 
recommended rain fed variety in grain yield but did not significantly differ from it in days to 
50% flowering and grain size (Table 2). Wad el Bashir has yellow seed color which is among 
other grain colors generally favored by consumers in the region. 

 

Results of sorghum validation 

Under farmer managed plots, Wad el Daw  (photo 4) ranked first in  grain yield and hay yield 
in North Kordofan, while it ranked third in  grain yield and fourth in hay yield in South 
Kordofan State (Table 3). Generally grain yield is lower in North Kordofan compared to 
South Kordofan and differences in variety ranking are mainly due to rain fall and high 
potentiality of the varieties recommended for South Kordofan. It’s worth mentioning that 
Zinnari sorghum varieties are generally preferred and grown on sandy soils in North 
Kordofan.  

Results of sorghum verification trials (Researcher‐managed) 

Under researcher managed replicated experiments conducted at three locations (two in 
south Kordofan and one in north kordofan), Wad el Daw significantly out‐yielded all ARC 
released varieties at Alabasiya and in the overall mean of the three locations (Table 4). Wad 
el Daw also significantly recorded  the highest mean seed size over the three locations. 
Regarding maturity, Wad El Daw reached 50% flowering two weeks later than yarwasha 
(photo 5) the earliest maturing released variety.  

 

Concluding remarks 

According to these agronomic and seed quality characteristics, Wad el Bashir and Wad el 

Daw can be recommended to farmers in the region. These varieties have exclusively been 
developed by farmers and their dissemination in the neighboring communities goes in line 
with Prolinnova concept which encourages local innovations. This new partnership between 
ARC and Practical Action puts the basis for community‐led research and development 
However, to comply with existing Agricultural Research Corporation rules and regulations 
for officially releasing these varieties a second season is required to confirm these results. 
This entails increasing the number of participating farmers specially in North Kordofan 
where Zinnari type sorghum and pearl millet varieties are predominant.  
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Table 1: Mean grain and hay yields of three pearl millet varieties under farmer managed plots 
Variety Seed yield (kg/ha) Hay yield (kg/ha) 
Wad el Bashir 433 750
Ashana (Released) 348 644 
Local 391 756 
SE± 47 76 
CV% 40 32

 

Table 2: Performance of selected pearl millet varieties under researcher managed experiments 
Variety Seed yield (kg/ha) Days to 50% flowering 1000 seed weight (g) 

Alabasiya ElObeid Mean Alabasiya ElObeid Mean Abasiya Elobeid Mean 
Ashana 
(released) 

383 250 317 68 59 63 8 8 8

Wadalbashir 667 300 483 67 60 64 8 8 8
Ugandi 
(rleleased) 

400 533 467 68 59 63 8 9 8 

SE± 56** 46 36** 2 0.3 1 0.3 0.5 0.3 
CV% 28 28 28 5 3 5 7 12 10 

 

Table 3: Mean grain and hay yield of four sorghum varieties under farmer managed plots  

Vareity North kordofan Variety South Kordofan

Seed yield 
(kg/ha) 

Hay yield 
(kg/ha) 

Seed yield 
(kg/ha) 

Hay yield 
(kg/ha) 

Yarwasha 
(Released) 

882 12667 Wad Ahmed 
(Released) 

1322 1629 

Wadaldaw 1045 14533 Wad el Daw 1104 1527 

Arosalrimal 
(released) 

808 10089 Tabat 
(Rleased) 

1067 1603 

Zinnari 
(local) 

823 1753 Karamaka 
(local) 

1184 1765 

SE± 97 1498 SE 115 200 

CV% 26 21 CV% 20 25
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Table 4: Performance of selected sorghum varieties under researcher‐managed experiments  
Variety Seed yield (kg/ha) Days to 50% flowering 100 seed weight (g) 

Alabasiya Lagawa Abuzabad Mean Alabasiya Abuzabad Mean Alabasiya Lagawa Abuzabad Mean 

Yarwasha 1050 586 800 812 72 76 74 4 8 3 5

Aroselrimal 275 335 538 383 76 74 75 4 7 3 4 

Arfagadamak 750 443 750 648 80 84 82 4 7 3 5

AG‐8 925 518 625 689 73 77 75 3 7 3 4 

Butana 975 668 950 864 77 80 78 4 7 4 5 

Wad el Daw 2325 507 1175 1336 85 86 87 5 7 5 6 

SE± 96** 91 153 122** 2** 1.1** 1.1** 0.4** 0.34 0.34** 0.4** 

CV% 54 34 49 51 4 3 4 17 10 21 14
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Photo 2: Farmer‐selected millet variety (Wadabashir) 
 

 

 

 

Photo 3: Improved pearl millet variety (Ashana) 
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Photo 4: Farmer‐selected sorghum variety (Wad el Daw) 

 

 

 

Photo 5: Improved sorghum variety (Yarwasha) 
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Results of farmer crops varieties assessment 

Generally speaking millet is the stable food crop in North Kordofan State and the Northern 
parts of South Kordofan State particularly in the areas dominated by sandy soils whereas 
sorghum is the stable food crop in South states particularly in the clay plain areas.   

North Kordofan farmers usually preferred millet to sorghum whereas sorghum is the main 
diet for people of south Kordofan. In addition the farmers of North Kordofan plant millet for 
two main purposes. The first one is for food and the second one is for shelter as millet stalk 
is the primary construction material used because of the lack of the clay soil and water. 
Furthermore the farmers of North Kordofan prefer yellow seed color whereas the farmers of 
South Kordofan prefer white and or off‐white seeds color. Variation in preference between 
the two States is illustrated by the tables that follow. 

As far as sorghum is concerned by variation in preference between the two states as 
previously mentioned; that sorghum is the main stable food in South Kordofan. However, in 
North Kordofan state sorghum has gained grounds at the expense of millet which is mainly 
attributed to failure of millet mainly caused by infestation of millet head warm locally 
known as nafasha. The introduction of tractor contributed to expansion on sorghum 
cultivation in North Kordofan sate in loamy soils locally known as gardud. Finally production 
of early maturing varieties of sorghum by the research has also contributed to increasing the 
area under sorghum. Regarding differences in preference it is well known that “fatarita” 
type which is characterized by reddish flour is preferred by the people of South Kordofan 
whereas white flour is preferred by the people of North Kordofan. However, in the two 
states the use of sorghum stalk as a fodder is quite common.   

In North Kordofan matrix ranking showed that the farmer selected millet variety ranked first 
in two villages namely Faris and Um Kherain and second in Merehbiba, whereas in South 
Kordofan farmer selected millet variety ranked first in one village namely Um Alwan and 
second in the other two villages (Tukma and Angarko).  However, the matrix tables provide 
alternatives preference criteria which the farmer may choose based upon them. These 
results indicate that the farmer selected millet variety has a potential for adoption by two 
third and one third of the village of North and South Kordofan respectively.  

The improved millet Ashana ranked first in terms of maturity across locations and the local 
varieties were the best in terms of suitability as construction material. Details regarding 
other preferred criteria are shown in Tables 5, 6, 7, 8, 9, and 10.  

Farmer innovator identified sorghum Wad el Daw ranked first in Faris and Merehbiba 
villages of North Kordofan and fourth in Um Kherein village located in North Kordofan. 
Inconsistency in ranking is mainly attributed to the fact that the latter village is located 
within the millet production domain. In South Kordofan Wad el Daw ranked first in Um 
Alwan village and fourth in the other villages i.e. Tukma and Angarko. Variation in ranking of 
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sorghum in South Kordofan is attributed to the fact that Um Alwan is dominated by sandy 
soils. These results indicate that the identified sorghum variety belongs to a local type of 
sorghum locally known as zinnari which is usually suitable to sandy and sand loamy soils. 
Other details regarding preferred criteria are presented in Tables 11,12,13,14, 15 and 16.  

Table 5: Ranking of millet varieties, Faris village of North Kordofan State.   
Criteria Score

Wad el Bashir Ashana Local 

Earliness 2 1 3 

Drought tolerance 2 1 3 

Yield 2 3 1 

Suitability as construction material 2 3 1

Better price 2 3 1 

Taste 1 3 2

Total score 11 14 11 

Rank 1st 3rd 1st 

Source: Field survey. 

Table 5 shows that Wad el Bashir and local pearl millet varieties ranked first whereas the 
improved millet variety Ashana ranked second. However, based on the most critical criteria 
mainly drought tolerance and yield it is obvious that in terms of draught tolerance Ashan 
ranked first followed by Wad el Bashir and local pearl millet variety respectively. As far as 
the second criterion is concerned i.e. yield the local millet variety ranked first followed by 
Wad el Bashir and Ashan respectively. Therefore this matrix provides options and or 
alternatives for the farmer of Faris village to select the variety that suits his preference.   

 

Table 6: Ranking of millet varieties, Um Kherein village of Nort Kordofan State. 
Criteria Score

Wad el Bashir Ashana Local 

Earliness 2 1 3 

Drought tolerance 1 3 2 

Yield 2 3 1 
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Suitability as construction material 2 3 1

Better price 1 3 1 

Taste 1 3 1 

Total score 9 16 9 

Rank 1st 3rd 1st 

Source: Field survey. 

As in Faris village Wad el Bashir and local pearl millet varieties ranked first compared to the 
improved one i.e. Ashan. However, considering the most critical criteria namely drought 
tolerance and high yield Wad el Bashir and the local pearl millet varieties would be the best 
choice of the farmers of Um Kherein village (Table 6).  

 

Table 7: Ranking of millet varieties, Merehbiba village of North Kordofan State. 
Criteria Score 

Wad el Bashir Ashana Local 

Earliness 2 1 3 

Drought tolerance 2 3 1

Yield 1 3 2 

Suitability as construction mterial 2 3 1 

Better price 2 3 1

Taste 2 3 1 

Total score 11 16 9

Rank 2nd 3rd 1st 

Source: Field survey. 

In Merhbiba village the local millet variety ranked first followed by wad el Bashir and Ashan 
respectively. In terms of the most important criteria i.e. drought tolerance and yield and 
yield the local variety would be the best choice given drought tolerance whereas Wad el 
Bashir would be the best choice in terms of yield.  
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Table 8: ranking of millet varieties, Um Alwan village of South Kordofan State 
Criteria Score 

Wad el Bashir Ashana Local 

Earliness 2 1 3

Drought tolerance 1 2 3 

Yield 1 2 3

Suitability as construction material 1 2 1 

Better price 2 3 1 

Taste 2 3 1 

Total score 9 13 12 

Rank 1st 3rd 2nd 

Source: Field survey. 

According to Table 8 the overall rank of pearl millet in Um Alwan was that Wad el Bashir was 
the first followed by local and Ashan varieties respectively. Interestingly wad el Bashir 
ranked first in terms of drought tolerance and yield.  

Table 9: Ranking of millet varieties, Tukma village of South Kordofan State. 
Criteria Score 

Wad el Bashir Ashana Local 

Earliness 2 1 3

Drought tolerance 3 2 1 

Yield 2 3 1 

Suitability as construction material 1 2 3 

Better price 3 2 1 

Taste 2 3 1

Total score 13 13 10 

Rank 2nd 2nd 1st 

Source: Field survey. 
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In Tukma village the local pearl millet ranked first followed by Wad el Bashir and Ashan 
which ranked second each. The local variety also gave the highest score in terms of drought 
tolerance and yield. Such result indicates that farmers most probably will stick to the local 
pearl millet variety. 

Table 10: Ranking of millet varieties, Angarko village of South Kordofan State. 
Criteria Score

Wad el Bashir Ashana Local 

Earliness 2 1 3 

Drought tolerance 2 1 3 

Yield 2 1 3 

Suitability as construction material 2 3 1

Better price 2 3 1 

Taste 2 1 3

Total score 12 10 14 

Rank 2nd 1st 3rd 

Source: File survey. 

In Angarko and as shown in Table 10 the improve dpearl milet variety Ashan ranked first 
followed by Wad el Bashir and the local varieties respectively. The improved pearl millet 
Ashan also was the best variety in terms of drought tolerance and yield hence it would the 
best choice of the farmers of Angarko. 

Table 11: Ranking of sorghum varieties, Faris village of North  Kordofan  State.  
Criteria Score 

Wad el Daw Yarwasha Aros el Rima Local 

Earliness 2 1 3 4 

Drought tolerance 2 1 2 4 

Yield 2 1 4 3 

Suitability as fodder 2 3 1 4 

Better price 1 2 3 2 

Taste 1 3 4 2 
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Total score 10 11 17 19 

Rank 1st 2nd 3rd 4th 

Source: Field survey. 

In Faris village sorghum variety Wad el Daw ranked first followed by improved varieties 
Yarwasha and Aros el Rimal and the local respectively. However, Yarwasha ranked first in 
terms of both drought tolerance and yield (Table 11).  

Table 12: Ranking of sorghum varieties, Um Kherain village of North Kordofan state. 
Criteria Score 

Wad el Daw Yarwasha Aros el Rima Local 

Earliness 2 1 4 3 

Drought tolerance 4 3 1 2 

Yield 4 3 1 2 

Suitability as fodder 3 2 1 4 

Better price 1 2 4 2 

Taste 2 2 4 1 

Total score 16 13 16 14 

Rank 4th 1st 4th 2nd 

Source: Field survey. 

 In Um Kherein village sorghum Yarwasha ranked first followed by local and Wad el Bashir 
and Aros el Rimal respectively (Table 12). However, Aros el Rimal ranked first in terms of 
both drought tolerance and yield which make this variety still a good alternative even 
despite its overall ranking.  

Table 13: Ranking of sorghum varieties, Merehbiba village of North Kordofan state. 
Criteria Score 

Wad el Daw Yarwasha Aros el Rimal 

Earliness 3 1 2 

Drought tolerance 1 3 2

Yield 2 1 3 
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Suitability as fodder 1 2 3

Better price 1 2 3 

Taste 1 2 3 

Total score 9 11 16 

Rank 1st 2nd 3rd 

Source: Field survey. 

Table 13 above shows that sorghum variety Wad el Bashir ranked first followed by Yarwasha 
and Aros el Rimal respectively. However, in terms of drought tolerance wad el Bashir ranked 
first whereas in terms of yield Yarwash ranked first. 

 

Table 14: Ranking of sorghum varieties, Um Alwan village of South Kordofan state. 
Criteria Score 

Wad el Daw Yarwasha Wad Ahmed Local 

Earliness 3 1 2 3 

Drought tolerance 1 3 2 4 

Yield 3 1 2 4 

Suitability as fodder 2 4 1 3 

Better price 1 3 2 4 

Taste 1 3 2 4 

Total score 11 15 11 22 

Rank 1st 3rd 1st 4th 

Source: Field survey. 

In Um Alwan village both sorghum varieties Wad el Bashir and improve variety Wad Ahmed 
ranked first (Table 14). However, Wad el Daw variety ranked first in terms of drought 
tolerance and third in terms of yield whereas wad Ahmed ranked second in terms of 
drought tolerance as well as yield. 
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Table 15: ranking of sorghum varieties, Tukma village of South Kordofan state. 
Criteria Score 

Wad el Daw Wad Ahmed Tabat Local 

Earliness 2 3 1 4 

Drought tolerance 3 2 4 1 

Yield 4 1 3 2 

Suitability as fodder 2 1 4 3 

Better price 4 2 1 3 

Taste 2 4 3 1 

Total score 17 13 15 14 

Rank 4th 1st 3rd 2nd 

Source: Field survey. 

In Tukma village improved sorghum variety Wad Ahmed ranked first followed by the local 
variety, improved variety Tabat and Wad el Bashir respectively (Table 15). However, Wad 
Ahmed ranked first in terms of yield whereas the local variety ranked first in terms of 
drought tolerance. 

Table 16: Ranking of sorghum varieties, Angarko  village of South Kordofan state. 
Criteria Score 

Wad el Daw Wad Ahmed Tabat Local 

Earliness 4 2 1 3 

Drought tolerance 4 3 1 2 

Yield 3 2 1 4 

Suitability as fodder 1 2 3 4 

Better price 4 3 2 1 

Taste 2 3 4 1 

Total score 18 15 12 15 

Rank 4th 2nd 1st 2nd 

Source: Field survey. 
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In Angarko village the improved variety Tabat ranked first followed by Wad Ahmed and local 
variety which ranked second each. Again Tabat ranked first in terms of both drought 
tolerance and yiled which makes it the best choice of the farmers of Angarko. 

 

In conclusion despite the overall rank of both pearl millet and sorghum, other criteria 
favoured by farmer may determine their preference. As shown above the most determinant 
criteria perceived by farmers of the area are drought tolerance and yield. The sweet taste of 
Wad el Daw straw is considered as a bonus in farming system in which livestock play major 
role in the livelihood. 

The performance of pearl millet Wad el Bashir in villages dominated by sandy soils and 
moderate amount of rains such as all villages of North Kordofan state and Um Alwaan 
village of South Kordofan state was considered adequate. Hence Wad el Bashir pearl millet 
variety has a great potentiality for adoption in all the villages of North Kordofan state and 
one village in South Kordofan (Um Alwan). As far as sorghum variety Wad el Daw is 
concerned its performance is adequate in locations dominated by sandy soils and moderate 
amount of rain such as the selected villages of North Kordofan state with the exception of 
um Kherein which is located in the millet production domain and Um Alwan village of South 
Kordofan which is more or less located within the same production domain. Therefore the 
sorghum variety Wad el Daw has a great potentiality for adoption in locations with similar 
agro‐climatic zones and production domain.  

  

 EXTENSION ACTIVITIES 

The main implemented extension activities comprised, establishment of Farmers Field 
Schools (FFS), Exchange visits and field days. The Documentation of all implemented 
activities was an integral part. 

  

Farmers Field schools (FFS) 

FFS is a participatory extension tool considered as one of the most effective methods for 
dissemination of improved technologies. It was first introduced in western Sudan in 1993 
through the On‐farm Research Project in Traditional Rain fed areas. 

FFS was the main extension tool. Accordingly, six FFS were established in collaboration and 
cooperation with IFAD, Eco‐farm project and MOA. FFS was used to train farmers on 
technological packages of cereals (pearl millet and sorghum) as well as PID related activities. 
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 Objectives 

The main objectives of these schools were: 

‐To promote new and improved technological packages as well as to increase and enhance 
the capacities and skills of farmers to test and assess the technologies implemented on their 
own fields.   

‐To increase farmers awareness and understanding of PID objectives and activities.  

 Schools organization 

Over the last season three FFSs were established in three villages namely, Faris, Merehbiba, 
Um Kherain in NK and Um Alwan, Tukma and Angarko in SK. 

- In each school 20 to 25 members (core members) were selected by the community 
during the project start up meeting in each village. 

- Active farmers of both men and women were selected by the village community 
based on FFS criteria.  

- The school has a chairman selected by the school members responsible for 
maintaining discipline including attendance taking. 

- Other non‐FFS farmers were encouraged to attend. 
- FFS farmers meet once per two weeks for about two hours. Time and place for each 

school session was decided by the school members. 
- School started in the second half of July 16‐26/7/2009 and continued until January, 

2010. 
 
School Curriculum 

 
- Curriculum developed for FFS was holistic, interdisciplinary and based on production 

stage or cultural practice. 
- Topics covered in the curriculum were developed with full participation of school 

members. Hence, the curriculum reflects actual farmers’ needs within the concept of 
PID. 

- Each topic was facilitated by rural sociologist and/or competent subject matter 
specialist (SMS) resource person to give specific information and clarifications. 

 

The topics covered during the schools sessions included: 

- PID concepts, objectives and technologies 
- Cultural practices.  
- IPM 
- Animal husbandry practices (production and nutrition). 
- Range and pasture issues, mainly harvesting of green fodder (grasses). 
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- Gum Arabic production practices.  
- Forestry (trees husbandry) and Agroforestry. 
- Lemon and guava husbandry. 
- Harvesting and post harvest produce handling. 
- Crops and seeds storage. 
- Nutrition (human). 
- Environmental health. 

 

Table 17: FFS membership and attendance  
Attendance (%) Members Place/village 

Average Females Males Total Females Males 

100 100 100 25 17  8 Faris 

  68 65 70 23 10 13 Merehbiba 

 58  55   60 20 10 10 Um Kherain 

78  65   90  20  5 15 Um Alwan 

53 60 45 20  10 12 Tukma 

53 55 60 20  6 14 Angarku 

 

 

Photo 6: FFS at Faris village 
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The exchange visit 

One exchange visit was organized in Faris village of Sheikan locality of North Kordofan state. 
The exchange visit was conducted during the first week of September 2009. PID farmers 
participated in the event. The goal of the exchange visit was to enable participating farmers 
to exchange their experience, opinions and so forth with one another. All farmers were able 
to observe the implemented activities i.e. the validation trials. Following the field visit a 
panel discussion was held. Farmers were able to discuss what they have observed with their 
fellow farmers. The panel discussion came with the following observation: crop varieties 
differ with the differences in soil types and amount of rain fall. This is absolutely true as the 
two states have different agro climatic zones as well as different production domains. 

As a matter of fact these variations were considered by researchers. The only exception is 
the farmer selected varieties as this study intended to validate the suitability of them in 
other agro‐climatic zones and production domains. 

 

The field day 

A field day was organized and conducted in Tukma village located in Dilling locality of South 
Kordofan State. Participating and non‐participating farmers from target villages, 
collaborating agencies and MOA staff were invited. About two hundred farmers participated 
in the event. The day started with a welcome speech from the host village. Then participants 
visited the experimental sites. After the field visit a panel discussion was organized so as to 
enable farmers to exchange views and opinions pertain to the performance of the 
implemented activities. This step was preceded by a speech from the farmer innovator Mr. 
el Ghazali who explained the process through which he arrived at what he produced. The 
panel came to the following conclusions: 

1. There is a direct association between soil types and rainfall with crop varieties. 

2. Farmers must apply the whole production package (land preparation, seed dressing, 
sowing date, plant spacing, weeding time, thinning, pest management, harvesting 
time, and storage). 

3. The extension service is very poor particularly in South Kordofan. 

4. FFS is most appropriate extension tool. 

5. There is a high need for participatory research by virtue of integrating local 
knowledge with that of scientific. 
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Farmers of South Kordofan suffer a lot from weed infestation. Therefore they demanded 
weed control. 

The field day yielded a local practice used by some farmers to combat or control parasite 
weed striga app locally known as buda through the use of a mixture of ash and animal 
dropping mainly goats. According to the farmer who applies this local knowledge the dose is 
one jerrican/mukhamas (1 mukhamas = 1.8 acres or 0.73 ha). This local practice will be 
experimented on by El Obeid research station starting next season. 

 

Now we conclude by a statement came from one of the female farmers from Um Alwan 
village who said that "they provided us with the idea, experience and seeds (in puts)". 

 

Photo 7: Group photo of field day participants  
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CONCLUDING REMARKS 

The innovator farmer identified pearl millet and sorghum varieties have shown great 
potentiality especially in their respective domains. According to these agronomic and seed 
quality characteristics, Wad el Bashir and Wad el Daw can be recommended to farmers in the 
region. However, official release requires a second season to confirm the results according 
to the Agricultural Research Corporation rules and regulations.  Interestingly results 
obtained from researcher‐managed experiments coincided to a great extent with farmer‐
managed ones. This indicates two things. The first one is that local farmers are capable of 
doing experiment easily. The second one is that the farmer innovator selected varieties are 
characterized by high consistency. Such consistency proves that the farmer innovation can 
be released immediately provided meeting ARC regulation mentioned above.   

The time spent by the farmers in the selection process was considered very long which is 
mainly attributed to lack of awareness and knowledge pertaining to PID joint 
experimentation in particular. From now on through joint experimentation selection period 
could be shortened through replications in different locations provided consideration of the 
agro‐climatic zones and production domains. 

Involvement of farmer innovator as a resource person (facilitator) during the course of 
participatory research contributed very much in building his confidence as well as 
encouraged and/or enhanced fellow farmers to be part of joint experimentation.  

The simple design of experiments applied will definitely encourages farmers to do their own 
experiments hence reach conclusion in a relatively short period. 

Conduction of joint research has contributed significantly to scaling up Participatory 
Innovation Development. As a matter fact about 300 farmers knew about PID and joint 
experimentation. In addition to some of the staff of MOA in the two states the research 
staff of El Obeid Research Station, UN and INGOs staff. 

Joint experimentation with farmers has enhanced farmers' confidence as farmers showed 
great willingness to the experiments on new innovations before the final adoption. 

The PID triangle has been activated and made effective through lunching exchange visits 
and field days. 

During the field day local innovation used by farmer to control weed infestation namely 
striga app (buda) was identified. 

Finally, the findings of this study strengthen ARC and Prolinnova partnership which in turn 
will definitely enhance and promote participatory research using local innovations 
throughout Sudan.  
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Annex 1 

 

Proposal for PID Research: ‘Validation of early matured sorghum and millet varieties’ 

By Mahmoud A. Mekki & Dr. Elgailani Adam Abdalla, El Obeid Research Station 

 

Background Information 

El Obeid Agricultural Research Station (EARS) is formerly affiliated to Western Sudan Agricultural 
Research Project (WSARP) under the auspices of Agricultural research Corporation (ARC). Currently 
EARS is part of the Dry Land Farming Center (DRFC). 

EARS adopt Farming System Research (FSR) approach which is considered as participatory approach 
as farmers production constraints, priority needs are addressed and that verification trials are 
usually conducted at on‐farm level. FSR addresses all farmers’ farming system i.e. it is a holistic 
approach. FSR thrives for production and/or recommendation domain as this facilitates and hasten 
adoption of improved technologies by virtue of been homogeneous.  

EARS was established in mid 1980s. Ever since, the station produced several improve technological 
packages pertaining to various fields. However, promotion of these technologies was very low. The 
main reasons for low rate of promotion are attributed mainly to poor extension services. 

To contribute to the outreach of technology transfer, the station established a technology transfer 
unit within the socio‐economic section. The unit is also responsible for identification of 
indigenous/local knowledge and innovation, seasonal farmers training establishment of Farmers and 
Pastoralist Field Schools (FFSs & PFS), technical training of extensionists, implementation of 
researcher managed demonstration, organization of field days and exchange visits, assessing 
adoption of improved packages, and assess farmers’ needs. 

Despite the fact that FSR is a participatory approach, yet involvement of framers is confined to 
production constraints. How farmers go about in solving such constraints using their own local 
knowledge is underestimated or overlooked. By not considering farmers’ local practices adoption of 
technologies is below expectation not to mention the high cost incurred from doing research 
without considering viable local innovations. 

Starting from what people do and have is quite logical and efficient way of doing things. It cut down 
expenses and build trust of farmers hence improves and sustains adoption. Therefore the concept of 
Participatory Innovation Development (PID) is by all means sound and needs to be adopted by all 
relevant institutions especially the research ones. We as researchers decided to conduct validation 
trials including farmer’s selected varieties using PID (Farmer‐led experimentation). 

Based on above there is a high or pressing need to scale up and scale out the concept of PID hence 
bring all stakeholders together for the benefit of all. 
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Purpose and objectives 

The purpose is to enhance farmer‐led research in order to increase farmers’ influence on R&D.  

The overall objective is to validate the early maturing varieties of sorghum and millet which were 
produced by the local farmer compared to what researchers produced. 

 

Specific objectives include 

1. To conduct validation trials using farmer’s selected varieties of Sorghum and Millet together 
with released and promising varieties. 

2. Through exchange visits and field days, promote the finding of the local farmers within the 
same domain if proven to be quite similar to what researchers have produced.  

3. To document the process of innovation through which the local farmers become able to do 
such experimentations. 

4. To encourage other fellow farmers to do the same. 

5. Involve all stakeholder specially researchers and extenionist in such efforts. 

 

Target 

The PID will be implemented in four locations; in each location farmers (male and female) will be 
involved in experimentations. 

 

Activities including study visits: 

1. The farmer innovator will facilitate the introduction of his innovation to his fellow farmers in 
the selected sites (villages). 

2. Conduct validation trials in four locations in North and South Kordofan states including the 
research experimental farm. Our station has an on going research program on cereals. The 
farmer selected varieties will be evaluated in such program using few selected varieties.   

3.  The validation trial intends to compare the farmer selected varieties and the released as 
well as promising varieties (More varieties are included).  

4. Documentation of the above two activities as well as the process of innovation through 
which local farmers did their experimentations. 

5. Organize two exchange visits in North and  South Kordofan 

6. Organize two field days in North and South Kordofan. 
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Activity Type Time frame Responsibility Partners 

Period Duration 

1.PID Facilitation PID 
Process 

May 10 days Innovator, 
Mahmoud, Dr. 
Gailani and 
extensionist 

Local Farmers 

2. Conduct 
validation trials 

  

PID 
Process 

July 21 days  Innovator 
farmer, Dr. 
Gailani(breeder)
Mahmoud 

Local farmers 
and Relevant 
scientists 
(agronomist) 
and technicians 

3. Exchange visits  September 4 days Mahmoud 

(Socioeconoic & 
Extension) 

Relevant 
scientists and 
technicians/exte
nsionists 

4.Field days   October  2 days Mahmoud 

(Socioeconoic & 
Extension) 

Prolinnova, 
Sudan-
coordinator 

Researchers, 
Teachers, 
Technical and 
Extension staff 

5-Documentation   All season 30 days Mahmoud and 
Dr Gailani 

Technicians/ext
ensionists 

 

The Experiment: 

1. 6 varieties of Sorghum are compared with the farmer selected variety (Validation) using PID 
(Farmer‐led experimentation).  

2. 4 varieties of Millet are compared to the farmer selected varieties (Validation trial) using PID 
(Farmer‐led experimentation).  

3. 6 varieties of sorghum and 4 varieties of millet are compared with the farmer selected 
variety (farmer‐led validation/experimentation). The following criteria will be assessed: a) 
Earliness, b) Drought resistance, C) Crop yield, d) Hay/fodder yield and e) Pests resistance.  

Expected output 

1. Significant number of stakeholders (farmers, researcher, and extensionists) will be aware of 
Participatory Innovation Development. 
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2. Farmer‐led experimentation is prompted.   

Expected outcome (if any) 

‐If the farmer varieties prove competence with research findings they will be released under the 
farmer name (ensuring farmers patent right). 

‐ Promotion of (PID) among different stakeholders. 

‐ Promotion of farmer‐led research experimentation. 

‐ Enhance linkages between researchers, farmers and extensionist. 

Supporting conditions: 

1. Availability of multidisciplinary research staff at EARS. 
2.   Willingness of Prolinnova and other UN and INGOs to provide support. 

Budget: 

Activity Type 

 

Time frame Responsibility Partners Budget 

Period Duration 

1. PID 
Facilitation 

PID 
process 

May 10 Innovator , 
Mahmoud  and 
Gailani 

Farmers (FFS) + 
Extensionists 

1.Vehicles rent = $750 

2. DSA + $ 900 

2. Conduct 
validation trials 
+FFS Sessions 

PID 
process 

June-
Dec. 

21 Dr. Gailani 

(breeder) + 
farmers + 
Mahmoud 

Researchers + 
extensionists 

1.Inputs (seeds + seed 
dressing + labor) = 
$1,000 

2. Facilitation and 
training=1,500 

3. Exchange 
visits 

 Septemb
er 

4 days Mahmoud + 
Gailani + 
innovator + 
Noureldin 

FFS Members + 
Relevant 
scientists and 
technicians/exte
nsionists 

1. Vehicle rent=$300 

2. Facilitation=$500 

4.Field days   October  2 days Innovator, 
Mahmoud 

 Extensions 

PC 

Researchers, 
Teachers, 
Technical and 
Extension staff 

1. Vehicle rent=$150 

2. Substances=$500 

3. Facilitation=$250 

5.  All 30 days Mahmoud, Video + camera 
+ Arabic 

$500 
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Documentation  season Innovator, PC translation + 
booklet 

Total  $6,350 

Contingencies 
(5%) 

 $317.5 

Grant Total  $6,667.5 = EUR 
5,079.1 
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Annex 2 

 

The Time table of the Research of the Validation of farmers selected varieties of  

pearl millet and sorghum 

No. Activity Date 

1 The Visit to the innovator (Wad Aldaw) requesting 
him to participate in the inception workshop. 

June 30th /09

2 The six villages were selected July first/09

3 The Inception workshop July 5th /09 

4 The distribution of the experimental inputs to the 
farmers e.g. seeds varieties, etc plus layout of the 
Experiments.  

August 3rd /09 

5 Follow up visit during the Crops establishment. End of July /09 

 Visit to schools in every site to perform Training 
session.   

Every week or 10 days from 
August/ 09 to Jan 2010. 

6 3Ocations: 

7 1. The exchange visit between South and North 
Kurdufan’s Farmers. 

Oct. 6th /09.

8 The Field day in South Kurdufan (Tukma Village). End of January 2010. 

9 Assessment of all activities End of January 2010. 

10 Finalizing the data analysis and the report writing. Feb.21st 2010. 

 

 

 


