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The multiple roles that women play in society are the backbone of the social, 
economic and cultural life of their families and communities (Magdaline Nkando, 
2005). 
 
ABSTRACT 
Upendo Magana Group inhabits an Arid and semi-Arid (ASAL) area of Thika 
District, which is dominated by vertisols. The group requested Kenya Agricultural 
Research Institute through Agricultural Technology Information Response Initiative 
to participatorily intervene with technologies that would lead to improved yields of 
maize and dolichos intercropping. After vetting, technologies were instituted 
alongside participation of 30 group members on a one-acre demonstration plot from 
the second season 2005 to first season 2007. Technologies instituted included use of 
appropriate crop varieties (i.e. Pioneer hybrid and/or Duma 41 maize and H 100 
dolichos) instead of local varieties, early planting, use of poultry manure and fertilizer 
application (based on soil sample analysis), improved crop spacing and disease 
control measures. A field/open day and an exchange visit to Meru Central District was 
arranged and carried out through assistance of the divisional extension staff whereby 
in-situ training on inoculating dolichos seed, use of drip installation and its operation, 
vertisol management was done. At the demonstration plot, the technologies resulted in 
achievement of two and a half (21/2) and four (4) times yield increments of maize and 
dolichos respectively. Use of drip irrigation led to stover harvests of 2 pickups worth 
an extra income of KShs 1,400 ha-1 above that previously realized. Treatment of 
dolichos seeds with inoculants (i.e. before sowing) yielded grain amounting to14.5 t 
ha-1 worth KShs 241,000 an increment of 53%. Spot checks at individual farmers’ 
fields showed low adoption that depended on individual farmers’ effort to use the 
introduced technologies. 
 
 
INTRODUCTION 
Agricultural Technology and Information Response Initiatives’ (ATIRI) is a Kenya 
Agricultural Research Institute (KARI) programme initiated to catalyze the 
dissemination of research technologies to the target farmers, draw feedback and 
lessons from extension and farmers’ experiences in technology testing, respond, and 
meet the farmer-led demand driven initiatives. 
 
The local community has a number of orphaned children who are deemed as 
vulnerable and these were implicated as indirect beneficiaries of the intended ATIRI 
technologies (KARI, 2000). Other related activities usually carried out by the group 
included formulation and operation of a revolving fund, raising and selling of dairy 
goats, handicraft and raising awareness on the HIV/AIDS pandemic. Kenya 
Agricultural Research Institute was invited through a proposal detailing the nature and 



extent of assistance required in subsistent farming, especially for the maize and 
dolichos (ATIRI/UPENDO, 2004). Members have observed over the years a constant 
decline in the yields of both crops. Yields of both maize and legume have remained 
low and even declined (i.e. from 1.44tha-1 to 0.36hha-1) due to continuous use of 
inappropriate local seed and agronomic practices (see also figure 1). Farmers are of 
the strong opinion that this trend could be reversed through KARI’s expertise on 
cover crops, improvement of crop management, soil fertility, crop protection using 
Integrated Pest Managements (IPM) and drip irrigation to enhance moisture 
availability. The Upendo-Magana Self-Help Group (numbering 30 members) who 
represent a wider community of about 1,000 were therefore targeted by ATIRI to 
benefit eventually from the interventions demonstrated at the central site. 
 
 

 
Figure 1: Poor maize crop in study area before intervention 
 
The aims of the study were therefore to- 

a) Promote the use of appropriate varieties of maize and dolichos, which despite 
being known by local farmers since around 1969, have not been used. 

b) Use fertility recommendations based on appropriate soil analysis results 
c) Institute pest and disease control options on crops blamed for low income for 

purchase of protection chemicals and/or ignorance of availability of such 
chemicals (especially for the recognizable yellowing of legumes and drying 
from the bottom). 

d) Promote appropriate vertisol management lack of which is attributed to poor 
labour availability. 

e) Promote and utilize appropriate agronomic practices (i.e. crop spacing and 
intercropping) not used due to difficulty in soil management and poor rainfall 
seasonality. 

 
Overall objectives 
ATIRI of Kenya Agricultural Research Institute (KARI) was initiated to contribute 
towards improving food security and alleviating poverty through participatory 
approach implemented by researchers, extension staff and farmers.  
 
Specifically the project aimed to: 



a) train members on technologies of cover cropping (i.e. dolichos and maize) in 
black cotton soils of Thika district through integrating drip irrigation, 
improved varieties, crop protection and vertisol management;  

b) establish the level of adoption of the tested technologies demonstrated in 
individual members of the CBO and community at large and,  

c) Obtain feedback and use lessons learnt from stakeholders (i.e. extension and 
farmers) on technology testing for improved dissemination. 

 
 
METHODOLOGY 
Area of study –The Upendo-Magana Self-Help Women Group of Gatuanyaga 
division, Thika District was formed and registered in the year 2000 with the Ministry 
of Gender and Social Services. The group was formed to improve food security and 
accelerate poverty alleviation which until then remained at high levels (i.e. >50%) in 
this area. The semi arid of Thika district area is dominated by vertisols (i.e. black 
cotton soils) which flood and swell during the wet seasons rendering cultivation of 
some crops to be difficult or altogether impossible without intervention. In the dry 
seasons, the soils harden and prove difficult to cultivate especially by hand hoe. 
Pockets however exist within the area with some reddish soils as well but the two 
differ only slightly in acidity (see table 1). The natural vegetation is composed of 
scattered scrub with patches of Acacia species (Personal Observation). The mean 
annual rainfall in the region is around 940 mm, is distributed in two short seasons 
occurring between March to June and November to January respectively. The second 
season is deemed more reliable than the first and is extensively used for cultivation of 
a wide range of crops. Except in the months of April-May and November, evaporation 
far exceeds the rainfall received. Mean monthly temperatures range between 18.5 and 
22.5oC (KMD, 1983). 
 
The subsistence crops grown usually include maize, sweet potatoes, beans and 
dolichos while sunflower and Irish potatoes are grown for the market. Widespread use 
of fertilizers especially di-ammonium phosphate (DAP) is reported despite its 
acidifying effects. However, there is no confirmation of the use of appropriate doses. 
The positive effects of use of legumes including smothering of weeds, conservation of 
moisture and addition of nutrients for the maize within the legume intercrop are also 
not well appreciated. Farmers keep both local and improved goats while the cattle 
kept are mainly local breeds. Cattle and poultry manures, which would form an 
essential input for improved soil fertility, are also rarely used. Although not usually 
used in this area, drip kits have been demonstrated elsewhere to be able to improve 
smallholder gardens by realization of up to 3 crops per year, 80% better yields in 
addition to conserving water and improving nutrient use (Birinwasha, 2003). 
 
A central plot measuring about one acre was identified by the members and was used 
for demonstration of the proposed technologies. This was also to serve as the training 
ground for the CBO members. A meeting was held upon which the farmers agreed 
after joint discussion was held along with extension staff that the Pioneer hybrid 
and/or Duma-41 varieties would be used because they can withstand rainfall 
fluctuations and still yield appropriately. Instead of the local varieties of dolichos that 
have been used before, the farmers agreed to use a recommended variety H100 from 
KARI-National Dryland Farming Research Centre, Katumani (Chui and Nadar, 
1983). Early land preparation was recommended and was commenced albeit slowly 



due to use of the hand hoe during the dry season. Drainage channels were done 
simultaneously with land preparation by the farmers. The main cut-off drain was done 
and a waterway marked out to drain excessive water in case of flooding. Cut-off 
drains (60 cm deep, 90 cm wide, and 100-meters long) and subsidiary drains (30cm 
deep and 60cm wide) were constructed. The depth was not very well done due to 
presence of underlying murram pan. Poultry manure, which the farmers availed from 
their project, was incorporated into the soil two weeks before planting. Maize was dry 
planted (i.e. by end of March in the 1st season and late October for the second season) 
at a spacing of 60 x 70 cm. The farmers further suggested inoculating dolichos seeds 
to improve the yields. Two rows of dolichos were inter-planted in between the maize 
rows about two weeks later after maize germination and gapping was done for maize 
to achieve the intended population. 
 
Group members were trained on how to install, maintain and operate drip kits in 
October 2005 at the demonstration site. Two bucket kits (i.e. 20 litres) and two drum 
kits (200 litres) were provided by ATIRI for the demonstration plot. Irrigation 
commenced and was done on weekly basis with special attention to the crops critical 
stages (i.e. tasselling for maize and podding in dolichos). Two spraying schedules 
were carried out on dolichos that were attacked by black aphids. Stock borer powder 
was also applied to the maize to reduce attack. Training of the farmers (30) was given 
on water harvesting techniques as this was thought to be an appropriate measure to 
retain water for irrigation when drought sets in. An exchanger visit of the members of 
the CBO was done through the assistance of the local extension staff and a field day 
held and attended by about 350 stakeholders at the end of the trial period to the 
demonstrated technologies to the wider community. 
 
RESULTS AND DISCUSSIONS 
The demonstration plot- Initially yields of both maize and legume remained low and 
even declined (i.e. from 1.44t ha-1 to 0.36t ha-1) due to continuous use of inappropriate 
local seed and agronomic practices. Table 1 show the fertility status of the 
demonstration plot where both samples were acidic (pH between 4.92 and 5.24). 
Percent nitrogen, organic carbon, phosphorus and zinc were low (i.e. 0.1-0.16, 1.04-
1.63 and 19-20 ppm and 1.40-3.29 respectively) while other elements were low. 
 
Table 1: Soil analytical results of the demonstration plot 

Upper portion (darker colour) Lower portion (lighter colour) Chemical status 
Value Class Value  Class 

Soil pH 4.92 Strong acid 5.24 Medium acid 
Exch Acidity 
meq % 

0.40 adequate 0.30 adequate 

Nitrogen % 0.16 Low 0.10 Low 
Org Carbon % 1.63 Moderate 1.04 Low 
Phosphorus ppm 20.00 Low 19.00 Low 
Potassium meq. 
% 

0.48 Adequate 0.20 Low 

Calcium meq % 3.70 adequate 4.30 Adequate 
Magnesium meq 
% 

1.55 Adequate 1.98  Adequate 

Manganese meq 
% 

1.57 Adequate 1.58 Adequate 



Copper ppm 2.00 Adequate 1.28 Adequate 
Iron ppm 68.70 Adequate 40.70 Adequate 
Zinc ppm 3.29 Low  1.40 Low 
Sodium meq % 0.35 Adequate 0.49 Adequate 
 
Based on the above results triple super-phosphate (TSP) was applied at planting and 
calcium Ammonium Nitrate (CAN) top-dressed at around weeding time (Onyango, 
2005a). Use of poultry manure, which was available, was advised and used in all the 
seasons. Inoculant was obtained and its use demonstrated to the farmers and the 
results showed that dolichos treated with this performed better. The crops under 
inoculation were on average 15cm taller than those in farmers’ fields that were not 
inoculated. The maize under irrigation bore larger crops (i.e. crops were 1 metre taller 
than those not under drip) and the cobs were also 30 cm long compared with no cobs 
at all where there was no irrigation. Grain yields of the two crops also increased by 
between 50 and 57 % for the crops under demonstration (Table 2). Up to 2 pick-ups 
of stover was obtained and sold at KShs 1,400. This at least accounted for the bag of 
fertilizer that was applied at planting.  
 
Dolichos under drip also showed marked differences from the non-irrigated crop. The 
pods for example were larger by 33% (i.e. 7.5 cm longer pods as opposed to 5cm). 
Additionally, the non-drip seed yields showed an unusually brownish colour as 
opposed to the usual black with whitish stripes of the inoculated plants. The maize 
cobs were observed to be up to two and a half times their usual size (i.e. 5 inches 
while the dolichos pods had bigger pods and therefore better yields. 
 
Table 2 Crop yield improvements 
CROP Yields before 

ATIRI 
Intervention Yield after 

ATIRI 
Mean 
increments 

%increase due to 
intervention 

Dolichos 
“Njahi” 

0.27-0.36 t/ha 
n=30 

Change from local 
seed to H100 of 
Katumani 

1.17-1.26t/ha 
n=30 

0.9t/ha 50-57% 

Maize 0.36-0.45t/ha 
n=30 

Change from local 
seed to pioneer or 
Duma 41 

1.56-1.65 
n=30 

1.20t/ha 51-57% 

 
a) Exchange visit to central Meru – A modified drip Kit-The farmer in question 

explained that he purchased the original kit at the cost of KShs 3,000. He also 
extensively advised his visitors to use poultry manure, which was available 
along with recommended fertilizers. At the gate price rate of KShs 5.00 per 
head of cabbage after production at the end of the season, he raised KShs 
2,500 for the 250 plants grown under this kit (i.e. on a 5 by 20 cm plot). Since 
drip is supposed to counter dry weather conditions, two seasons was possible 
within a year raising the annual income to KShs 5,000 and hence a net profit 
of KShs 2,000. 

b) Vertisol management- Observation taken included the use of the ox-plough 
to cultivate land to achieve early land preparation even if conditions are dry 
and soils very hard. Dolichos planting in the intercrop was delayed until after 
maize germination in order to avoid flooding conditions prevalent after onset 
of rains. Flooding was reported to affect dolichos performance adversely. 
Additionally, the cut-off drain is mandatory up-slope to check on flooding and 



if subsistence crops (i.e. maize and dolichos) do not withstand persistent dry 
spells, cotton was planted to occupy the land and this would produce 
additional income. 

c) During the field day the CBO members demonstrated achievements through 
displays of impacts on improved food security arising from improved crop 
yields even in the first usually dry season due to use of the drip irrigation kit. 
Also on display were the certified seed used of both dolichos and maize with 
evidence of better performance at the central site. The procedure for 
inoculating dolichos was also demonstrated. Other aspects demonstrated 
included nutritive foodstuffs made from dolichos and maize that was 
explained to be beneficial to those affected and infected by the HIV/AIDS 
pandemic. 

d) Adoption in farmers’ fields-All of the farmers visited had used fertilizers, 
carried out vertisol drainage and practiced correct crop spacing as they 
deemed these technologies necessary for improved yields. Water harvesting 
and soil analysis was not used and were mentioned as expensive undertakings. 
Other technologies namely, use of appropriate varieties, inoculation and drip 
irrigation kit were only minimally used due to various reasons as indicated in 
table 4 below. 

 
Table 3 Adoption of various technologies advanced during demonstration 
Technology demonstrated No of farmers Percentage Comments 

1) Appropriate varieties 4 13.3 Poor seasons blamed 
2) Appropriate crop 

spacing 
30 100.0 Time at planting deemed 

inadequate 
3) Vertisol drainage 30 100.0 Attempted by most albeit in 

an improper manner 
4) Water harvesting NIL 0.0 Thought as unnecessary 
5) Soil analysis NIL 0.0 Deemed as expensive 
6) Fertilizers and manures 30 100.0 Inadequate amounts used as 

deemed as expensive 
7) Inoculants 4 13.3 Thought as useful but 

should be delivered at 
doorstep 

8) Use of drip kits 1 0.33 Deemed as unavailable 
 
CONCLUDING REMARKS 
Increase in yields of maize was achieved through use of certified seed (i.e. Pioneer 
hybrid or recyclable Duma-41), improved spacing, early planting, use of appropriate 
fertility inputs based on soil analysis, appropriate soil and water management 
practices (i.e. water harvesting, vertisol management and drip irrigation to counter 
drought conditions). Dolichos yields were also enhanced by use of certified seed (i.e. 
H100), inoculation and improved intercropping (i.e. two legume rows between the 
maize rows). Both crop yields improved by between 50 and 57% over the two years 
(i.e. between 2005 and 2007). 
 
Continuity emphasized through a capacity-building workshop and field trip on various 
topics (e.g. leadership, seed bulking, and revolving fund) for sustainability of the 
CBO activities. Additional displayed during the field day from the CBOs initiative 



and other invited CBOs included the fireless cooker, energy saving jiko, table banking 
and HIV/AIDS awareness. 
 
KARI intervened by improving the soil environment using correct fertilizers and 
manures, use of maize stover as animal feed. In addition, seed bulking for maize and 
dolichos, for improved health status through better nutrition for the community and 
especially those infected and affected by the HIV/ AIDS pandemic while additional 
income generation from sales of increased yields was also demonstrated. 
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