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A. Findin s 

1. Despite the ,priority given to dryland farming by the 
Government, there is as yet no lbng-term programme for the research 
and development of the arid and semi-arid lands of Kenya. 
Similarly, there is not yet any national coprdination mechanism for 
the planning and implementation of dry land farming programmes 
(paras 2:25 - 2.26). 

2. A number of donor-assisted projects are being 
implemented with direct or indirect benefits to,. the arid and 
semi-arid areas. The interaction and feedback between these 
projects is still weak (paras 2.27 - 2.28). 

3. The emphasis of the two prbjects is on the systems 
approach, a cropping system for the USAID/USDA project and the 
whole farm system for the ~HDP/FAO project (para 3.4). 

have a 
area. 
impact 

4. During their life time, the two projects 
significant impact on the farming population 
However, by establishing a sound foundation, 
will ultimately spread (para 3.8). 

are unlikely to 
of the project 
a favourable 

5. Both projects have common long-term goals which are 1n 
accord with Government objectives for the development of the 
marginal rainfall areas of Kenya. The sub-objectives of the two 
projects, however, differ somewhat because of divergency in their 
orientation. The major th~ust of the USAID/USDA project is on 
basic and applied problem-solving research in the crop sector; the 
UNDP/FAO project emphasises adaptive field research covering both 
crops and livestock .and testing th.e. results on .. family .£arm units 
(paras 4.2 - 4.5). 

6. The beneficiaries of both projects are poor farmers with 
small holdings as well as the extension service (paras 4.6 - 4.8). 

7. In the soil and water con~ervation work, both teams have 
concentrated on moisture-conserving cultural practices while 
neglecting to a large extent trials and demonstrations of physical 
structures for erosion control (para 4.10). 

8. There are overlap, duplication and, in some cases, 
opposing viewpoints in the agronomic work carried out by the two 
projects (para 4.12). 
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~. because ot the lacK or a p~oper l1veSLOCK survey and 
some dubious assumptions, the activities of the UNDP/FAO project 
have stressed the introduction of high input/high output animal 
production systems which the small farmers cannot possibly accept 
at the present time du~ to high capital cost and higher labour 
demand (para 4.16). 

10. The planning process leading to .. the verification and 
pre-exte~sion trials has not been thorough (para 4.18). 

11. The design of the two projects has underestimated the 
ramifications arising from their institution-building ~ctivites 
(para 4.20). 

12. The implementation of the two projects has been less 
than satisfactory due to various factors and circumstances (para 
5.1 - 5.2).' \ 

13. The utilization_of inputs (external and internal) has 
fallen behind the original targets (para 5.3 - 5.5). 

14. There have been serious delays in the recruitment of 
some experts and most of the counterparts. The counterpart 
situation is particularly serious in the dase of the USAID/USDA 
project (para 5.8 - 5.10). 

15. The implementation of the training programmes has been 
slow especially in the case of the USAID/USDA project (para 5.12 -
5 . 14) • 

16. While the Technical Coordination Committee (TCC) of the 
UNDP/FAO project provides a useful forum for assessment of 
technical achievenlents~its mandate .. ,d.o·es n.ot cover·the work -·of·the 
USAID/USDA project. Moreover, there has been no follow-up to the 
recommendations of the TCC (para 5.24). 

17. Regretfully, the University of Nairobi is left out of 
the research programme conducted at the Katumani Station (para 
5.25). 

18. The institutional set-up for agricultural research is 
not clear, and especially the role of the Kenyan Agricultural 
Research Institute (KARl) is not satisfactory (para 5.27). 

19. A number of operational problems have slowed down the 
progress of the two projects, e.g., location of the two projects in 
separate entities, absence of working arrangements between the 
USAID/USDl\ pr.oje,<:,ta!l<L.!.he .. Katuman.i' Drylan~ Far_lI!ing _Rese~!5h 
Station, lack of interaction between the UNDP/FAO and 'USAID/USDA 
projects, inadequate physical facilities at Katumani Station, 
frustration of counterpart-~taff, andJ~~k of technical backstop 
sup p 0 r t 0 f the ~! S A I 0/ U S 0 Apr 0 j e c t (p a r asS. 2 9 - 5. 3 5 - 5. 3 6; 5. 3 9 ) • 
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20. The work on soil and water conservat10n has to be made 
part of the overall farm development package and should conform to 
standards which the farmers can carry out at their own pace and 
ability (para 0.6). 

21. The agro-meteorological studies have demonstrated a 
potentially useful techniqu~ for manipulating cropping systems 
according to rainfall expectations. This technique is, however, 
still to.be tested in farm situations. . 

22. In agronomy good progress has been made with pulses, 
mainly pigeon peas and cowpeas, but because of delay in the arrival 
of personnel, little work has been done on mai~., the main cereal 
crop (para 6.9 - 6.10). 

23. Major plant diseases and insect pests have been 
identified and control measures taken; an improved maize storage 
crib has been demonstrated (para 6.11). 

24. Some work on animal production and forage and pasture 
improvement has taken place but the package cannot be used in 
pre-extension trials due to high cost and the risks involved (para 
6.12). 

25. Some progress has been made in introducing improved 
tillage equipment and a less expensive ox cart (para 6.14). 

26. Excellent progress has been made in conducting 
descriptive socia-economic surveys in selected sub-locations (para 
6. ll¥) • 

27. For pre-extension trials some technological components 
have been introduc~ed on selected farrtLS~.b.utn.ot .the .. whole fa.rm. 
system (paras 6.16 and 7.2). 

28. Progress in insitution building has not been 
forthcoming due to delays in the training programme, lack of 
counterparts and faults in expatriate/counterpart relationships 
(paras 6.17 - 6.18). 

29. The effects of the verification and pre-extension 
trials on the extension service have been minimal but fairly 
successful in the case of the participating farmers (para 7.6 
7 • 7) • 
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1 EVALUATION METHODOLOGY 

A. Introduction 

1.1. This evaluation covers two related and 
complementary projects concerned with resea~ch and development 
in the arid and semi-arid lands in the Eastern Province of 
Kenya, i.e., UNDP/FAO Project, Dryland Farming Research and 
Development (KEN/74/UIJ) and the USAIU/USDA Project 615-0180, 
Dryland Cropping Systems Research. The project agreements were 
negotiated at approximately the same time, at mid-year 1979. 
The UNDP/FAO project has a duration of 4 years {1979-83); the 
life of the USAID/USDA project is 5 years (1979-1984). By the 
end of 1979 only three members of the FAO staff were appointed, 
one of whom resigned in March 1980. the majority of the staff, 
including the National Coordinator, assumed their duties between 
February and September 1980~ One position is still vacant. As 
a consequence, the entire FAO team, with one exception, has been 
at the project site for approximately 20 months. 

1.2. Similar delays occurred in the appointment of 
persopnel for the USAID/USDA team. While two individuals who 
were already in country on other projects undertook their duties 
promptly, in many respects a- continuation of their fo-rme-r work 
programmes, there were considerable delays in posting the 
remaining personnel. However, by September 1980 all team 
members were at post except for the senior maize breeder, who is 
expected shortly. Thus, the evaluation is being conducted 
approximately 20 months after the majority of personnel had 
joined the projects. 

1.3. Both project documents provide for external 
mid-term evaluations. Some within-agency assessments and 
consultations with respect to the UNDP/FAO project activities 
had been done by FAO between July and December 1981. No similar 
assessments have been made of the USAID/USDA project. As this 
evaluation covers both projects, the the purpose of the 
foregoing brief introduction is to put in perspective the time 
lag in implamentation and its implications for joint evaluation. 

1.4. A summary df the purposes of the mid-term 
evaluation follows. 



- 2 -

<a> Evaluate the relevance of the long-term and 
immediate objectives of the two projects 1n 
terms of expected ben.fit. from improved 
dryland fa~ming systems to small farmers in 
the semi-arid areas of Kenya and assess the 
feasibility of their immediate objectives in 
terms of inputs provided by U~QP, USAID, and the 
Government of Kenya. 

(b) Identify major factors which promote or hinder the 
implementation of planned activities and the 
achievement of intended results. 

(c> Highlight complementary activities which 
enhance or will enhance the effectiveness 
and impact of both projects. 

(d) Make recommendations for future actions by 
the two projecis." 

A more detailed term of reference for the evaluation mission is 
appended as Annex I. 

1.5. The evaluation team included individuals from, or 
r ec ru it ed as c onsu 1 tan ts to, th e Governmen t 0 f K'enya, FAO, U NDP 
and USAID. The membership of the team is given in Annex II. 
The team spent four weeks in Kenya. The team leader and the FAO 
senior evaluator remained for another week to complete the 
eval~ation report. Consultations as a team were made with key 
individuals from the MOA, MOLD, KARl, FAO, UNDP, IBRD, HIID/TAP, 
ILeA, Egerton College, Faculty of Agriculture, University of 
Nairobi, ICRAF and USAID. Throughout its, sta_y. t.he.team .\vo.r.ked 
very closely with the national staff of the National Dryland 
Farming Research Station at Katumani and the two expatriate 
project teams. 

1.6. Field visits included 2 days of intensive 
consultations at Katumani, 3 days in Machakos and Kitui 
Districts including meetings with District Agriculture Officers 
and their staffs, field observations of several verification and 
pre-extension trials on farmers' fields, and 2 days in the 
western Kenya dryland area. Two members of the team also 
visited the National Maize Breeding Station at Kitale, which is 
assisted by the USAID/USDA project. For all except the visits 
to the western area and Kitale and some consultations of 
individual technical interest, the evaluation team worked as a 
group. Ample time for individual discussion between members of 
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the evaluation team and project persdnnel, both national and 
expatriate, was afforded during field travel. Each member of 
the evaluation team looked closely at activities within his area 
of specialization and made recommendations to the FAO and USDA 
teams. The evaluation ,team screened a considerable amount of 
literature related to dryland farming in Kenya (sec Annex III). 

1.7. The consultations and field visits covered a wide 
range of topics and issues, but the primary focus was on: 
projects' objectives; their relation to the Government strategy 
for dryland farming; methodology and approach employed by the 
staffs of the two projects; substantive technical probl.ms; 
relations with District and related subdivision~l agricultural 
and livestock staffs and work programmes, as well as with 
individual farmers; intra and interproject cooperation; 
implementation problems; interaction ~ith other-donor funded 
projects; and finally, short and medium-term outlook in terms of 
technical accomplishments and institution building. 

1.8. Review meetings were held by the evaluation team 
with the expatriate and counterpart personnel of each project 
and with MOA, MOLD, and KARl. These meetings served to 
highlight the more significant findings, problems, and issues 
before undertaking major report writing. 

1.9. Finally, a debriefing session was held with key 
personnel from the MOA and MOLD, KARl project team leaders, and 
representatives of FAO, UNDP, and USAID to review findings, 
conclusions, and recommendations before the final draft of the 
repart was completed. The evaluation mission leader and the FAO 
senior evaluator also briefed donor agencies as a group on the 
findings and recommendations of the evaluation team. 

1.10. Lists of contacts made and indiyiduals consulted 
as well as the detailed itinerary followed by the evaluation 
mission are given in Annexes IV and V respectively. 
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II. AN OVERVIE~-J 

A. The Importance and Potential o.f Dryland Far~.ing_in, 

2.1. Limited knowledge is presently available on the 
resource potential of Kenya's arid and semi~arid lands. l / The 
publications that exist often contain gaps in basic data and 
their findings are sometimes conflicting. So far, no serious 
!:!Li'ort h<i1S bt:t::iI mdde t.v fill tht:: cxitical t,ap3 in data and 
information with a view to establishing a consolidated inventory 
of resources and agricultural practices as a first step towards 
the formulation of a long-term development programme for arid 
and semi-arid regions. 

2.2. Nevertheless, the available data indicate that the 
arid and semi-arid lands (i.e., regions with annual rainfall of 
800 mm and below) constitut~ roughly 80% of Kenya's land area, 
contain 50% of its livestock population, and account for 20% of 
its human population. The contribution of these areas to 
national crop and livestock production is not well known. What 
is clear is that these regions produce little surplus in food 
crops over the subsistence needs of their inhabitants, though 
the surplus in livestock products is significant. 

2.3. For a long period, the thrust of the development 
effort was on increasing the production and productivity of 
crops and livestock in the high potentidl regions which account 
for only 12% of the country's land area. The medium and low 
potential regions, representing 6 and 74% of the total land area 
respectively, received little attention. On the other hand,_the 
high growth of population (estimated at 4% annually), coupled 
with rapid migration from the densely populated high potential 

1/ One important study carried out in 1977 is entitled Kenya: 
Marginal/Semi-Arid Land PTe-Investment Inventory. It was 
carried out jointly by the Consortium for International 
Development (a USAID Contractor), the United States Soil 
Conservation Service (USDA) and the staff of the Kenyan Ministry 
of Agriculture, Water Development and Natural Resources. 
with rapid migration from the densely populated high potential 

-.~ 
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areas to semL-arLO regLons, nas progr~ssLveiy weaKenea cne 
productive base for agriculture in the semi-arid regions. The 
situation is exacerbated by the pressure of population on arable 
land. As a result, there ar~ now thr~a~ening'signs r.gardin~ 
f 0 0 d pro due t i on in the .s em i-a rid. reg ion s a s we 11 as wid en in g 
disparity in per capita income between these regions and the 
rest of Kenya. 

2.4. From the point of view of balanced national 
development, it is no longer feasible or economical for the 
population of the arid and semi-ario regions to remain dependent 
for part of their food requirements on high potential areas in 
exchange for livestock. They must be encouraged and assisted to 
grow their food requirements on family owned fa~ms as well as 
develop a system of integrated livestock production as a 
permanent source of cash income. It is the recognition of these 
basic premises which has compelled the Government of Kenya to 
give high priority to the development of arid and semi-arid 
regions in its development .~lans for 1974-78 and 1979-83. 

2.5. The long-term potential of the arid and semi-arid 
regions of Kenya is still a matter of conjecture and there are 
no easy and quick solutions. In fact, considering the dimension 
and complexity of the problems, progress i~ bound to be slo~ and 
unpredicatable. Nevertheless, the prevailing opinion is th t 
the introduction of appropriate low cost technology geared (0 

the whole-farm systems approach would make it possible to 
increase crop and livestock production. Most important are soil 
and water conservation and management and those improved crop 
and ,livestock husbandry practices which require few capital 
inputs and which make more efficient use of family labour. 

2 • 6 • Eve n i f qui c k - pro g res 8 can b e a c h ie v e d .~; i t· .;i,. s s 1. L 
unrealistic to assume that improvements in crop and livestock 
productivity alone can resolve the socio-economic poverty of the 
arid and semi-arid regions. Any uplifting of their economic and 
social well-being will inevitably demand the creation of 
opportunities for off-farm income and the provision of basi' 
services at the village level. The significance of off-faril 
income (estimated to represent at least 50% of family cash 
income) should not be overlooked. Apart from supplementin~ 
family consumption, it is the main source for capital forma_~on 
on the farm as well as the means for purchasing inputs needec to 
increase output per unit of land, livestock, and family labour. 
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2.7. The development prospect"sof·aridandsemi .... ,arid 
res ion s h in g eon fin d i n,g sol uti 0 n s t 0 a n u m b e r 0 fin t e r d e pen den t 
constraints, taking into account the capability of small farmers 
and the resources which they possess. Briefly, the constraints 
can be listed as follows: , , 

2.8. ~~E~_Q~ZE~~~i~ This is caused by inadequate 
soil erosion control practices, excessive water run-off, 
population pressure, overstocking of range and pasture,' and crop 
husbandry practices which are ill-suited to dry.1and farming. 
One estimate made in 1977 pointed out that the annual loss in 
production due to soil erosion was 3% in the Machakos-Kitui-Embu 
Districts, or approximately KShs 12.7 million. It also 
concluded that one millimetre of rainfall in 1976 produced only 
half as much food as it did in 1970 • 

. 
2.9. Erratic Rainfall and Moisture Conservation: The 

b i mod a, I r a in f 'STIr'Sn gin gYro m 2 50::400--;;mper-season-TTon g r a ins 
from March through May and short rains from late October to late 
December) is adequate to obtain two crops per year provided the 
rains come on time and are well distribute2. However, the 
rainfall is erratic and its timing and len th are 
unpredictable. On average in 3 out of 10 aa~ons agriaultural 
production is seriously curtailed by inade uate and/or erratic 
rainfall. Anoth~r limiting factor is the oss of moisture 
content in the soil due to excessive run-of~ and lack of 
improved tillage practices. 

2.10. h£~_hand I~E!ility~ Most soils are low in 
nutrients and the openrang,e, has d,ecLine.d ,t.o, fa.ir._or,p,oor,_ 
condition. The deterioration in land fertility due to severe 
soil erosion is accentuated by the neglect of a sounG crop 
rotation system for soil improvement as well as the limited use 
of animal manure on the land. 
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2.11. Lack of Homestead Water~ At present the 
harvesting of ra.in=water:-is-Uo~practTsed.._.by .f..a.rmers .and ,the· 
economic justification of the initial capital required for this 
purpos e ha s not yet be en' determined ... : . Supp 1 iEi S' outside the' 
homestead are limited by the int~rmittent flow of the numerous 
streams, and groundwater resourc~s are either not available or 
too costly to develop. In general, the population is too 
scattered to be served by piped water. Because of these 
limitations, farmers (especially women) travel an average of 5 
km to fetch ~.ter from the nearest source; thi~ journey is often 
made twice a day in dry seasons. 

2.12. Shorta~of Labour (includin~_~~~~El~ During 
periods of high labour demand (March-May; July-August; 
November-December) livestock husbandry competes with crop 
husbandry for available labour. As a,result, some farmers sow 
and weed too late. These difficulties are compounded by the 
fact that although oxen are utilized for the major part of the 
year, it is most difficult ~o provide feed for them at the end 
of the dry season when their labour is in greatest demand. 
Unavailability of labour at certain periods is therefore a 
constraint on increasing crop and livestock production. It also 
makes it difficult for the farm family to attend to other 
essential activities such as terracing and other soil erosion 
control practices. 

2.13. Other Const aints:. - These include the.abundanceof 
insect pests ca~sing-Seve_e-pre=harvest and post-harvest losses; 
lack of earl, -maturing, drought toleran r and drought-evading 
plant material for food crops which at the same time are disease 
resistant; absence of forage crops as a rotation for better 
animal nutrition; inadequacy of s0cial infrastructure; and the 
absence -of capital, fa r,m <.: red i.t, p.r.i.c.e i·ncent i:v.e.s":r -an d..'n e arb.y ,< ':"~-'-'-. 

marketing centres. 

2.14. The area cClered by the two projects is estimated 
to be approximately 5 mi~lion ha at medium altitude and is 
largely semi-arid. The .wo projects extend over four districts, 
all of Machakos and Kitu and parts of Embu and Meru. This 
represents roughly one-thi~d of the Eastern Province and more 
than 10% of Kenya. The po;ulation of the project a~ea is 
estimated between 2 and 2.2 million of which more than 50% live 
in the district of Na=hakos. The area is served by the Dryland 
Farming Research Station at Katumani (450 ha) which lies 85 km 
east of Nairobi. In addition, there are two sub-stations, one 
at Kampi ya Mawe (40 ha) located in Southern Machakos and 
another at Ithookwe (20 ha ) located in Kitui District. There 
is a range management st~tion (3000 ha) at Kiboko not far from 
the project area. 
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2.15. The project area has an"annual rainfall of 500-800 
mm depending on altitude. The rainfall is bimodal but the dry 
seasons extend over five months. ' In normal. years the dura1:ion~ ". 
of each rainy season is, about 60,days. The major part of the 
project area is of medium to low/potential depending on 
rainfall, soil characteristics, and the extent of erosion. 
pockets, however, are considered to be of high potential. 
traditional bush fallow system of land cultivation has 
disappeared and most of the land is now under homestead. 
Although the project area is suitable for dry-land farming, 

Some 
The 

small scale irrigation can be developed in limited plac~s using 
surface dams. 

2.16. It is estimated that about 12% of the land 1n the 
project area is cultivated annually and the rest is under 
grazing. Although the median farm size is about 5 ha, there are 
substantial differences in land ownership, ranging from 1.5 to 
more than 17 ha. Nearly al.t cultivators are subsistence 
producers. The land is prepared with the ordinary,mould-board 
ox-plough and most farmers practice dryplanting just before the 
arrival of rains. Mixed farming is the predominant feature and 
family labour is the principal input. The use of chemical 
fertiliL.'~rs and insecticides is beyond the purchasing power of 
the gre't majority of farmers • 

• 17. The cropping pattern is dovetailed to the 
product ~n of food crops for subsistence; the extent of cash 
crops is limited and there is a complete absence of grasses and 
fodder legumes in crop rotation. A fairly wide range of food 
crops is produced. Among cereals, the Katumani maize which is 
an early maturing variety, is of major importance followed by 
sorghum 'lnd millet in relatively drier areas.· 1'he .average yield. 
of maize is between 1 and 1.2 tons per ha in years of normal 
rainfall. The main pulses grown in the area are the Mwezi-moja 
bean, pigeon pea, cowpea, mung bean and other minor pulses. All 
pulses. t'e early maturing and drought tolerant with fairly good 
yields. Some oil crops, (castor, sesame, sunflower), sweet 
potatoeJ, and cassava (mainly as a famine crop) are also grown. 
Fruit trees are also found with higher concentration in the high 
potentill areas. 

2.18. The indigenous livestock are well acclimatised to 
semi-arid conditions, but are as a consequence relatively poor 
producers. Because of the shortage of water and feed and the 
low genetic potential of the animal, the livestock have low 
growth and productivity. If the demand for more productive 
livestock; s stimllla~_e-.2-.!..... they will_ be difficul t _to obtain_in the 
ear 1 y s tag e s 0 f d eve lop men t • Tic k b 0 r ned i sea s e s -, par t ic u 1 a Fly 
East Cc~st Fever, could be a major constraint, especially if 
ex 0 tic s toe k are in t rod u c e din g rea t e r __ ~_u.m be r in tot h e far min g 
syst,~,,:. 



- 9 -

2.19. The average farm holds about 7 head of cattle 
including a team of draft oxen. In addition, an average of 10 
goats, 3 sheep, and a small fl,o·ck of poultry· are· kept. W·i,ththce ..... 
exception of goat or co~ milk for children and occasional 
slaughter of a goat or chicken for special ceremonies, none of 
the livestock products are consumed ~n the farm but are sold to 
meet cash needs. , 

2.20. The shortage and variation of watering facilities 
are important factors limiting livestock development. High 
ambient temperatures increase water demand and adversely affect 
the productivity (growth, milk production, and reproduct·ive 
behaviour) of all types of livestock. These et~ects may to some 
extent be ameliorated by good management. 

2.21. Grazing is by far the mOst common way of feeding 
ruminant livestock. Crop residues and by-products are also 
com m 0 n 1 y use d t 0 sup p 1 em e n t._ g r a z in g • Pas t u r e rot a t ion i s not 
practised and would be unacceptable to the farmers as they 
reserve the best part of the land for crop production. 

2.22. Overstocking would appear to be extreme in the 
project area, one livestock unit for every 0.04 ha on the 
smallest faru. Nevertheless, livestock inspected by the mission 
a p pea red t 0 b ~ i o· goo d con d i t ion ,su g g est in g a h i g h 1 eve 1 0 f 
livestock husbandry skills. 

2.23. Reli~ble data on net farm income are not 
available. However, one farm survey of lowland Machakos (Mwala 
location) carried out by the UNDP!FAO project has revealed a 
somewhat low net income (subsistence and cash) from farming, 
KShs 2,218 per family and KShs 246 per capita ~for. the .p.erLod 
September 1979 - August 1980. Two thirds of the net farm income 
was derived from the sale of animals and animal products. The 
farm income \vas supplemented by off-farm earnings of KShs 2,368, 
thus bringing the net family income to KShs 4,586 during the 
same period. I ! 

2.24. The survey also revealed a high dependency ratio 
(1:4), a large proportion of farms managed by women (47%), the 
predominance of mixed farming (91% of farmers), a major share of 
labour time being absorbed by weeding (50%), lack of measures to 
protect field food crops against insects (80% of farmers), and 
the low use of chemical fertilizers (only 8% of the farmers). 

-......,.., 
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2.25. Although 80% of -Keny·a's-~laa.d ~r·e-a.,.is-:at'\id' 'Or''''-''·-' 
semi-arid and the Goverpment is anxious to promote dry1and 
farming with the assistance of many donors, there is as yet no 
institutional structure for coordinat~d action at the national 
level. In fact, many ongoing and proposed 'projects are inspired 
and formulated by donors in accordance with their own assessment 
of the problems and priorities. 

2.26. This haphazard approach has serious consequences. 
Firstly, it makes it difficult to maintain balance between 
various components contributing to the deve10pm'ent of arid and 
semi-arid regions, e.g., balance between production-oriented 
activities, resource conservation, and socio-economic 
infrastructure. Secondly, it hinders'p1anning and 
implementation at the District level and below by limiting the 
ability of the Government m~chinery to avoid the duplication of 
efforts and to match donor assistance with national inputs. 
Thirdly, it leads to complications in delineating the role and 
participation of various ministries engaged in the development 
process at the field level, e.g., distribution of 
responsibilities between the Ministry of Agriculture and the 
Ministry of Livestock Development in an environment where mixed 
farming offers the only promising solution. The mission is of 
the opinion that a central coordination machinery responsible 
for the overall development of arid and semi-arid regions is 
long overdue. 

E. Assistance bx-Q!her-R~~ 

2.27. C omm it men t s t h rou.gh...O.f fie iaL De.v.e.l.o pmen.t- -
Assistance to the Gover.nment of Kenya stood at US $2,334 million 
as of December 31, 1980 (the latest date for which data are 
available). The share of agriculture in total aid was 24.1% by 
narrow definition and 37.1% by broader definition. 1 ! The 
distribution by grants and concessiona1 loans and the relative 
share of agriculture is given in Annex VI, Table 1. It should 
be noted, however, that commitments extend over many years and 
some projects have started as far back as 1972. Consequently, a 
substantial share of the commitments has already been delivered, 
though the actual amount spent cannot be determined. 
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2.28. It is difficult to arrive at a precise estimate of 
assistance by all dono.rs to the area cove-red by the ,UNDFIFAO,-:ill'd .', 
USAID/USDA projects. A.rough estimate made by the mis.ion shows 
that there are 22 projects (ongoing or in the approved pipeline) 
whi~h directly assist the project area. The commitment value of 
these projects amounts to U.S. $139 million ,or 16% of assistance 
to agriculture, broader definition (see Anne~ VI. Tables 2 and 
3). In addition, there are a number of other institutions and 
donor assisted projects whose work is of indirect benefit to the 
project area and these are listed in Annex VI., Table 4~ 
However, the interaction between these projects .. is weak. 
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RATIONALE OF THE UNDP/FAO AND USAID/USDA PROJECTS AND 
PROPOSED STRATEGY 

A. The Rational'e and Strate,gl. 

3.1. The rationale f~r the U~DP/FAO and the USAID/USDA 
project is to be found in the Government's Development Plan 
(1978-83), the Sessional Paper on Food Policy (1981), and the 
National Livestock Development Policy Paper (1980). These 
documents provide the Government's strategy for overall 
development of crop and livestock production on a natio~al 

scale. They also identify the prcblem of devel~pment of the 
arid and semi-arid areas as one requiring highest priority 
attention. In the development of programmes for these areas 
three broad objectives have been established. 

(a) Increasing productivity, production and 
r eli a b i 1 i t y 0 f-- pro d u c t ion in dry 1 and are a s 
and establishment of a sustainable production 
system consistent with the natural resources 
potential of the areas. 

(b) Integration of the arid and semi-arid lands 
into the national economy. 

(c) Building of institutions and services, i.e., 
research, extension, cooperatives, input 
distribution, marketing, credit, transport; 
and water supply. 

3.2. The plan for achieving these objectives empha£izes 
the following su&&es~Lan~. 

(a) Research must be of increasing relevance to the 
farmer's situation, not only to his physical 
environment but also to his social-economic 
setting. 

(b) Research for the semi-arid areas should emphasize 
a whole farm approach. 

1/ Narrow definition includes assistance to agriculture, 
livestock, forestry, fisheries and cooperative development and 
agricultural financing. Broader definition includes items under 
narrow definition plus irrigation, rural water supply, 
agricultur_l educatio-n-,--ru:i:'·al access roads, ru!:'e.l pl"'-:';-'_"g- and 
multi-sector rural development projects including rural 
development funds. 
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\c) ... era grazl.ng on ~mall lai-'IlIS l:iUaU1U Ul:: O=OCOUL'.:tgeu. 

(d) On-farm testing should be accelerated to 
reduce the time between pieliminary r~search 
findings a.nd application of improved technology. 

( e ) The a p p 1 i cat ion 0 f t e c h n'o log Y ,s h 0 u 1 d b e m 0 nit 0 red 
and results fed back to the research. 

3.3. The projects' strategies encompass four categories 
of activities: development of improved individual components 
and associated technologies, insertion of improved compunents 
within a whole farm production system, pre-ext~nsion testing of 
farming system. and training of manpower and development of 
institutions capable of carrying the work forward after 
termination of donor assistance. 

3.4. The following activities relate specifically to the 
development of improved tecnnoJogies. 

(a) Breeding and selection of earlier maturing, more 
drought resistant and disease and insect 
resistant varieties of food, cash and forage 
crops. 

(b) Expansion and diversification of the production 
mix to include a wider va~iety of crops, cereals, 
pul~es, oil seeds and root crops to complement 
maize r the staple cereal crop. 

(c) Intercropping and relay-cropping toxeduce risks 
of crop failure due to deficient rainfall and to 
take advantage'~f~~i~£eren~ial~aa%arL auti~~utT~ent 
needs of different crops in time and space. 

(d) Water and soil moisture conserving practices 
including weeding practices. 

(e) Development and use of practices to reduce and/or 
prevent soil erosion. 

(f) Improvement of the livestock component in the 
farming system with greater attention to breed 
selection, husbandry, management of pasture and 
range lands. use of crop residues and production 
and conservation of fOdder and forages. 

(g) Development of more appropriate tools for oxen 
traction to reduce the demand for human 
labour in soil preparation and weeding and 
to improve the economy of soil moisture 
utilization. 
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~otation with legume crops, ~ncluo~ng stuay 01 

fixation as a means of providing nitro~en. ~nd 
use of manures as alternatives to high cost 
chemical ferti1iz~rs. 

I 

Integrated pest control management adapted 
to small farmers. . 

\ 
\ 

These activities address components of the production system. 
However, considering that each farm unit operates within closely 
interrelated social, economic, and technological constraints, 
improvements of individual components will be useful only to the 
extent that these can be accommodated into the farmers' 
production systems. Hence the accent of the two projects is on 
a systems approach, a cropping system for the USAID/USDA project 
and the whole farm system for the UNDP/FAO project. 

\ 

3.5. The farming systems approach involves three main 
steps: obtaining a thorou~h understanding of existing systems 
on individual farm units, developing alternative sytems for 
incorporating new and improved practices and technologies, and 
finally, the testing of technologies in established farm units. 

3.6. Unit farm and pre-extension trials provide the 
vehicle for field testing the system under act~a1 £~rmer 
conditions, and a bas"is for making appropriate adjustments. Th-e 
pre-extension tria1s,carried out in-close cooperatioR with 
extension, provide the essential linkage between extension and 
research with a two-way flow of information: information to the 
farmer and feedback of experiences from the farmer to the 
researcher. This feedback, often ignored, is essentiaL for. 
providing orientation to research on a continuing basis. 

B. Contribution EXEected from the two Pro,jec~~ 

3.7. It is expected that the two projects will establish 
a solid foundation for continuing research on problems of arid 
and ~emi-arid agriculture. A clear understanding of the farming 
sytems approach for improving traditional agriculture will be 
established and strong linkages developed between the research 
institution and extension within the framework of the projects. 
Moreover, methodologies for closer integration of extension and 
research will be developed. 
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3.8. It is expected that technological improvements in 
production practices will be developed, tested, and accepted by 
farm.rs. It is not likely that the two projects will have a 
significant impact on ~he well being of the farming population 
of the region during their life ~pans. However, by establishing 
a sound foundation for carr)ing forwa~d the work, with or 
without further donor aRsistance, a favorable impact, 
accelerating over time, should be assured. 
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IV. ASSESSMENT OF PROJECT OBJECTIVES AND DESIGN 

4.1. This chapter includes an assessment of the 
objectives and designs uf the two projects. Specifically, it 
covers the relevance of objectives to the needs of the intended 
beneficiaries, the suitability of design for implementation, and 
the provision for linkages with other projects. 

A. Relevance of Obiectives to Identified Needs 
""'--

4.2. Both projects have common long-range goals' and 
these are in accord with the overall objectives-- of the 
Gov~rnment for the development of the marginal rainfall areas of 
Kenya. Some of these objectives as stipulated in the 
Development Plan 1979-83 are listed b~low. 

(a) Developing less risky farming systems that could 
make semi-arid-areas self-reliant for food 
requirements and sustain higher levels of overall 
agricultural productivity while at the same time 
conserving and upgrading the status of natural 
resources. 

(b) Integrating semi-arid lands more closely into the 
main stream of national economic activity. 

(c) Developing an agricultural support infrastructure 
ttrough the training of national staff and the 
provision of farm support services. 

4.3. To meet the overall development objectives, the 
designs of the two prej:ects stress ·ttte fol:lowing'priorityareas
which the project documents define as "immediate objectives". 

(a) Developing technologies for improving land and 
water management systems, improving crop varieties, 
and strengthening plant protection. 

(b) Developing farming systems and associate sub
systems which would increase and stabilize 
production and productivity including a 
method of integrating livestock and family 
living activities into the farm production 
system. 

(c) Conducting verification trials and on farm 
pre-extension trials under real farming 
conditions. 
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ld) ~nsur1ng CoaC smallno~aers' ueeas auu W1snes 
are made known to the researchers, tha~ research 
is adapted to those needs-, and tha-t'th-e'TeSll'lt:s""'" 
of research are made available to, and used by, 
smallholde'rs. 

(e) Identifying produption cbnstraints which require 
future scientific research for\solution. 

(f) Strengthening the Katurnani Research Station 
and integrating it into the overall strategy 
for the development of the dryland farmini 
areas. 

(g) Training Kenyan staff in dryland farming 
research and development, 

4.4~ The time element must be considered in judging the 
relevance of the objectives-of the two projects to the national 
goals and the needs of small farmers in the semi-arid areas. 
While the results of basic research may generate benefits over a 
longer period, their impact on production and productivity over 
the life of the two projects is likely to be minimal. This 
applies particularly to research in plant pathology, soil 
physics, and, to some extent, in animal breeding end
agro-meteorology. On the other hand, applied research has a 
better chance of producing quick benefits. 

4.5. While the long term object~ves of the two projects 
are 'almost identical, their sub-objectives differ somewhat 
because of divergence in orientation. The major thrust of the 
USAID/USDA project is_ on basic. and, app-li.ed."p,robl-emrso.lvin·g~-,,:., 4 

research in the crop sector; the UNDP/FAO project, on the other 
hand, emphasizes adaptive field research covering both crops and 
livestock and testing the results on family farms units. The 
distinctions between basic, applied research, and adaptative 
research within the context of the two projects do not appear to 
be useful, but rather are more likely to be a hindrance to 
effective cooperation between the two. 

4.6. The beneficiaries of both projects are the farmers 
with small holding who reside in the districts of Machakos and 
Kitui and the lower parts of Kenya's Eastern Province. In the 
long term, the results of the two projects should benefit the 
entire population of the marginal rainfall areas, approximately 
20% of Kenya's population. 
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4 • 7 • At pre sen t the tar get g r 0 up, 0 r _ i mm e d i ate 
beneficiaries, are the farmers and their interested neighbours 
who are involved and associated-with the on-f~rm verificatibri 
Dnd pre-extension trials. These number about 30 participating 
farming families and an unknown number of neighbouring farmers. 
Their number is expected to 3row as more verification and 
pre-extension trials get underway. \ 

4.8. Other intended beneficiaries are the extension 
workers in the project area, especially the technical assistants 
and the junior technical assistants who work directly with small 
farmers. The designs of both projects provide for interaction 
between the UNDP/FAO and USAID/USDA teams and the extension 
workers in sub-locations. This is done through training, 
meetings, conduct of verification and pre-extension trials on 
small farms, as well as the monitoring of results. The mutual 
benefits could be enhanced by expanding the efforts through more 
frequent field contacts, ree~gnizing the constraints of poor 
transport facilities and the multiple demands on the time of the 
extension workers. 

B. ~!!iin of Implementation 

4.9. The design of implementation of the two projects 
can be summarized under five subsystems~ 

1. Soil and Water Conservation Subsystem: 

4.10. To arrest land degradation and to reduce the risk 
of crop failure, the designs of both projects allow work for 
developing appropriate methods for soil erosion control as well 
as tillage practices for enhancing water infiltratiun rat:es. and:. 
moisture retention. For ensuring complementarity, the 
USAID/USDA project was to give special attention to adaptive 
research while the UNDP/FAO project was expected to concentrate 
more on the field application of the results emerging from such 
adaptive research. The UNDP/FAO project was also expected to 
put into practice the methods of soil and water conservation 
already tested in Kenya. In retrospect, both projects seem to 
have given their primary attention to moisture-conserving 
efforts (mulching, minimum tillage, crop rotation, etc.) with 
little adaptive research and demonstration on terracing and 
associated erosion control structures. The latter are of 
primary importance to the needs of small farmers in the project 
area. In the pursuit of moisture conserving efforts, the 
activities in this subsystem appear to duplicate the work on 
agronomy a.~d farm mac.ld_n~!"y.. This divers_ion in __ the0T'i ~.T1t.ation 
of design related to soil and water conservation needi to be
corrected. The most urgent task is to draw up a research 
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~~n"rnmmp which ~ddr~~A~S itself to the key oroblems of soil 
erosion in the projecc area and co supplement this work by 
i~plementing on various soils and slopes, preferably on a 
watershed basis, some improved soil erosion control practices 
which farmers can maste~ quickly with their own efforts or with 
minimum cost of using hired machinery. 

2 • Crop Subsystem: \ , 

4.11. The designs of both projects in this subsystem 
cover activities involving plant breeding, agronomy, 
agro-meteorology, plant pathology, and insect and disease 
control. The findings of the work in all these disciplines are 
expected to converge into cropping systems packages based on 
improved technologies suitable for dryland farming. Here again, 
the designs of the two projects are somewhat different in 
orientation. The USAID/USDA project is exclusively concerned 
\~ith developing a "cropping system" based on research and its 
subsequent testing through yerification trials on farmers' 
fields. The design of the UNDP/FAO project makes provision for 
incorporating the field tested cropping systems into the 
whole-farm approach for the purpose of its pre-extension 
trials. In this way, the complementarity and interaction 
between the two projects related to the crop subsystem is to be 
assured. 

4.12. In theory this sounds plausible, but in practice 
such a sequential design is not workable for several reasons, 
especially as the ~overnment of Kenya is pressing for shortening 
the ,time-lag between research and extension. The development of 
new varieties of crops, methods of disease and pest control, 
crop/water use, etc., is not an instantaneous process. Quite 
often, \York of this nature 'ca-nbe de'V'e,loped"cind adapted only: 
over a period of several years and not necessarily with proven 
results. Members of the UNDP/FAO project, who are pressed to 
initiate the pre-extension trials as soon as possible, cannot 
wait for this evolutionary process to take its course. Hence, 
they have initiated similar adaptative crop research efforts on 
Lheir own which have resulted in considerable ov~rlap, 
duplication of efforts, and in some cases, such as the most 
appropriate time for planting, into sharply opposing 
viewpoints. As a result, the trials to date have led only to 
selected cropping interventions, rather than a cropping system 
package, without any deliberation with and evaluation by the 
livestock scientists. 
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3. Livestock Subsystem: 

4.13. Only the design of theUNDP/~AOproject mBke~ 
allowance for livestock. development. The Project Document [Part 
II D (c)] implies that it is not that livestock greatly exceed 
the carrying capacity of the land but· that both livestock and 
land are badly managed. Unfortunately, until very recently the 
planning and implementation of research act{vities in animal 
production was based on this false premise. 

4.14. The first socia-economic survey of selected farms 
has shown that at least some areas are grossly overstocked; 
average stocking rate on all farms covered by the survey is 
found to be 0.65 ha per livestock unit and on 25% of the 
smallest farms only 0.04 ha per livestock unit. It is most 
likely that the whole semi-arid region is overstocked by 
conventional standards. Kamba livestock are certainly not badly 
managed. The mission was su~prised that all the farms visited 
had their livestock in good condition at the end of the dry 
season and, according to the Ministry of Livestock Development, 
the Machakos District produces some of the highest livestock 
offtake rates in Kenya. 

4.15. Thus, the research activities proposed for the 
livestock sector were, in general, unrelated to the realities of 
the farming system. A very first activity undertaken by a team 
comprising animal scientists, an anthropologist, and an 
economist should have been an in-depth survey of livestock 
production and practices on a representative sample of farms 1n 
order to understand how the nutritional system works and how it 
can sustain high offtake under such adverse environmental 
conditions. 

4.16. As a consequence of not understanding the existing 
livestock system, investigations into the possibility of 
immediately introducing high input/high output animal production 
systems were commenced as suggested in the Project Document 
[Part II, F 6 (d)]. These programmes could not be incorporated 
into the pre-extension trials at this time because of their 
unacceptability to the farming community due to the high capital 
cost and high labour demand. 

4. Verification Trials and Whole-Farm Systems Approach: 

4.17. The design of the USAID!USDA project provides for 
crop verification trials to evaluate technological components of 
the UNDP!FAO project for whole-farm systems approach. Both are 
pertinent and valuable efforts and complementarity between the 
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farming in the dryland areas, the whole-farm systems ap'proach' 
carries more weight as it embraces all facets of the family 
farm. Associated with this work is the need for socio~econnmi~ 

surveys for which the design of the UNDP/FAO project makes 
adequate provision. 

4.18. While the design of the two projects adopted the 
right co~rse, the planning process leading to the verification 
and pre-extension tri~ls WAS not spelled out in a logical 
sequence, as follows: identifying fundamental constraints 
facing the small farmer, conducting the necessary basic' and 
adaptive research to seek alterna~ive technologies, testing the 
findings of the research on the unit farm at Katumani Station, 
analysing the various technologies and packages for their 
comparative advantages, charting the course by which the 
extension staff at sub locations could be tutored and involved in 
the entire process and procedures of the verification and 
pre-extension trials, and subsequent monitoring of the trials. 
In short, the whole-farm systems approach has been'bypassed in 
favor of developing and testing individual technologies and 
packages which may not be accepted by farmers who are reluctant 
to take risks. 

5. Institution Building: 

4.19. The designs of both projects provide for 
substantial inputs in institution building. This implies 
strengthening the capabilities of KARl and the Katumani Researcr 
Staiion in the conduct of research, its management, and its 
application through extension in the dryland farming areas. For 
the Katumani Station, it also implied the establishment of the 
necessary physical infrastructure in support o~ adaptive' .... : ' .. 
research and development. In manpower development, the designs 
provided for both academic studies as well as on-the-job 
training. 

4.20. While stressing the urgency for institution 
building, the designs of both projects underestimated the 
ramifications in terms of the availability of counterpart staff, 
the ability of the Government to put in place the necessary 
physical infrastructure at Katumani Station, the incentives to 
national staff for their retention in dryland farming research 
and development, the need for a phased plan to develop and 
strengthen the various sections of KARl and Katumani Station 
and, last but not least, the necessity to work out the modus 
operandi between the expatriate and. counterpart staff in _ 
developing the variou-s--r-c::;~arch p .. -ogramiTIesand -~-he 
responsibilities in sharing the work. All these limitations 
have now emerged during the implementation phase. As a result, 
there are serious doubts about the abi-l-itj of KARl and the 
Katumani Station to develop a permanent cadre of trained and 
experienced research staff to take over when the two projects 
are terminated. 
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c. Linka~es with other Programmes and Proj~cts 

4.21. The compl-ex and cOllipreh'ensi-ve nat.ure 'of activities 
envisaged by the UNDP/FAO and the USAID/USDA projects can be 
strengthened greatly and promoted by strong linkages and joint 
actions with other related a,:tivities' sponsored by 
international, regional, and national programmes, as well as 
projects,supported by a large number of donors. As a dryland 
smallholder operates a farming system which covers every facet 
of his family life, there are many linkages from many sources. 
The list of programmes and projects with which the UNDPjFAO and 
th~ USAID/USDA projects should maintain close l,inks are listed 
in Annex VI Tables 3 and 4. The most convenient and workable 
links will probably continue to be the informal personal 
contacts between individuals, but more formal ties should also 
be initiated by the team leaders ~f t~e two projects. The 
development of a national framework or plan for research and 
development of the arid an~-semi-arid lands could contribute to 
strengthening these linkages and promoting complementarities. 
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v. ASSESSMENT OF IMPLEMENTATION 

5 • 1 • The r e have bee n a - numb e r of d iff i c u 1 tie s in 
implementing the two pr'ojects such as delays in establishment of 
the projects, late arrival of some expatriate staff, shortage of 
counterpart staff and delays in their'recruitment, 1e-gistic 
problems which are still not fully reso1ved~ and especially the 
impediments in communication and interaction between the 
entities responsible for the management of the two projects. 

5.2. Despite the above difficulties, th~ two proje~ts 
have made some progress in initiating a number of activities, 
some relevant and some not so relevant, with mixed results. In 
some disciplines tangible results hav~ been recorded, e.g., the 
introduction of high yielding and early maturing varieties of 
grain 1esumes and agro-meteoro10gical experiments, while in 
other areas progress has neeessarily been slow, as in animal 
production and pasture development. Least progress has been 
recorded in the vital sector of soil and water management. In 
fact, the lack of visible progres in establishing sound 
recommendations in the economy of water use has been a serious 
setback to both projects. This lack of balance in achievements 
has hindered progress towards the realization ·of, their main 
objectives. A brief assessment of the efficiency of 
implementation is discussed in this section. -

A. Utilization of l££~~ 

5.3. Both projects are falling behind in the utilization 
of resources allocated to them. During its first two and half 
years, the USA1D/USDA project ~as expected to de1iverservi'ces 
and equipment worth approximately US $2.5 million. Actual 
expenditures during this period amounted to US $1.4 million or 
56% of funds allocated over this period. In the period 1979-81, 
the UNDP/FAO project was expected to provide services and 
equipment valued at approximately US $2.3 million. Actual 
delivery, however, amounted to US $1.4 million or 61% of the 
funds allocated to the project over the same period. The 
underutilization of funds has been more serious with respect to 
the training programme (see Table 1). 



Table 1. 

Personnel 
Services 

Training 

Travel 

Equipment 

Supplies 

Adminis-
trative 
Support 

l'liscel-
laneous 
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TOTAL ALLOCATIONS AND ESTI~ATED EXPENDITURES1/ 

USAID/USDA Project 

Allocations 
FY 1979-E4 

3611 

1072 

78 

467 

55 

720 

Estimated 
Exp. as of 
31/12/81 

US$ 

915 2 / 

263 3 / 

212 

Thousands 

Allocations 
FY 1979-83 

2563 

590 

48 

370 

101 

179 

---------
TOTAL 6003 1390 3851 

\ 

1/ excludes contributions of the Government of Kenya 
2/ includes allowances, housing and travel 
3/ committed for students currently in training 
4/ includes unpaid commitments of US $68,000. 

\ 
\ 

Estimated 
Exp. as of 
31/12/81 

960 

153 

19 

212 

40 

62 

14464 / 

----------
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5.4. The evaluation mission was unable to obtain precise 
data on expenditures incurred by the Government of Kenya in 
support of the two projects. Nevertheless, it is estimated that 
from July 19dO-February. 1982, the expenditures by KARl, in 
support of the USAID/USDA projec~, amounted to KShs 474 
thousand. This amount, however, exclbdes the salaries ;aid to 
counterpart staff for which figures are not~.available.ll 

5.5. In the case of the UNDP/FAO project, approved 
budgetary estimates by the Government of Kenya during the three 
fiscal years 1979/1980, 1980/1981, and 1981/1982 were mbch below 
the figures envisaged in the projp.ct document. ,-Moreover, some 
of the budgeted allocations have not been carried out, e.g., the 
construction of housing, offices, and laboratories at Katumani 
Station. However, in fiscal year 198~/82 there has been a sharp 
increase in the approved budget estimates, reaching K.Shs. 384 
thousand against K.Shs. 146 thousand in 1979/80. This increase 
is largely due to the rapi~-increase in the number of 
counterpart and support staff. In addition a request for 
additional funds of K.Shs. 26 thousand has been submitted to the 
Ministry of Agriculture for approval. 

5.6. It should be noted that the Government of Kenya is 
facing severe financial difficulties and nearly all 
donor-assisted projects-are affected by budgetary 
constringency. Hence, it is unlikely that there will be any 
spectacular improvement in counterpart contribution to the two 
projects in the immediate future. 

5.7. The UNDP/FAO p.rojectw.as.·initiate:d: in 'J'1l"Ile;~19]9 ann-' 
the USAID/USDA project in November 1979. Two FAO experts were 
recruited before the signing of the Project Document by the 
Government of Kenya. In July 1980, the UNDP/FAO project was 
revised to accommodate changes in the position of international 
staff'and the appointment of the National Coordinator; in June 
1981 further budgetary adjustments were made. At present, there 
are 7 experts assigned to the USAID/USDA project and 7 to the 
UNDP/FAO project, excluding the National Coordinator. 2 / 

1/ It also excludes cost of transport and operating expenses 
during July 1980 - June 1981. 

2/ One USAID expert (plant breeder) is not concerned with 
dryland farming;tte ~_s_,~_ng8:ged in maize b,!eedir:.,g, ,at Kitale. 
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In addition, one agricu1tuTa1 engin-eer~-of-'KEN/74/019' ". ;',', 
(Agricultural Equipment. Improvement) is based at Katumani.The 
UNDP/FAO project is also assiste~ by two associate experts, one 
in seed production who joine1 the pro]ect in January 1981 and 
another in farming systems who commenced work in November 1981. 

5.8. Annex VII shows the list of experts in the various 
disciplines and their expected and actual dates of arrival. The 
most serious delays have occurred in the recruitment of- the 
UNDP/FAO agronomist (who has just arrived) and ~he three experts 
assigned to the USAID/USDA project, i.e., senior maize breeder 
(not yet at post), the plant pathologist, and the agricultural 
economist (team leader). 

5.9. In the case of the USAID/USDA proj ec t, the 
counterpart situation is extremely serious. At present there 
are only 4 counterparts, 2 in agro-meteorology and 2 in soil 
science. Two counterparts are in the USA for training, one 1n 
agronomy and another in soil chemistry. Three experts 
(agricultural economist, plant pathologist, and agronomist) are 
still without counterparts. Unless the status of KARl is 
clarified, the prospects for getting additional counterparts do 
not seem promising. 

5.10. The counterpart situation of the UNDP/FAO project 
has improved considerably with the rapid increase of staff at 
the Xatumani Station. There are now 26 technical staff working 
at the station, an increase of 250% over 1979. These include 4 
technical staff with MSc degrees, 14 with BSc degrees and 3 with 
diploma in agriculture.·.-Of: the 26.t.echnicai:''Staff, 5:2,,(:&, "?,:!,:?~ 

currently in training. All the FAO experts have counterparts, 
with the exception of the animal production/nutritionist. 

5.11. It is important to note that apart from budgetary 
difficulties mentioned earlier, the shortage of counterparts 
results basically from the very small number of graduates in 
agriculture and animal ,husbandry produced by the University of 
Nairobi, about 90 graduates per year. These graduates are 
assigned to respective ministries and agencies on a strict quota 
basis. At present, the small pool of trained and experienced 
manpower in agriculture does not permit any quick improvement in 
the counterpart situation. One solution could be the 
recru1tment of science graduates for the two projects, e.g., 
graduates of biology and physics for plant breeding and soil 
physics re"pectivE-ly •• __ _ 
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5.12. Both projects have made provisions for academic as 
well as short-term practical training~ However, the USAlD/USDA 
project has its m~jor thrust on academic tr~ining while the 
UNDP/FAO project has concentrated principally on short-term 
practical training. The two projects have fallen behind in the 
implementation of their respective training programmes. The 
slippage is one year for the UNDP/FAO project, which co~responds 
wit h the del a yin get tin g the pro j e c t f u 1 1 y s t a.f fed. The 
training programme of the USAlD/USDA project is appro={imately 
two years behind schedule of which one year may be counted for 
as normal slippage. The second year ?elay was caused by a 
series of failures on the part of the responsible officer in MOA 
in approving [he "Life of Project Training Plan" required by the 
agreement with USAlD, the s·econdment of candidates to KARl for 
training, and delays in obtaining the necessary clearance for 
accepted candidates. Much of the difficulty can be attributed 
to the peculiar status of KARl (it is short of staff and depends 
on MOA for personnel) and the provision in the USAlD/GOK 
agreement that candidates for training should be from the staff 
of KARl. 

1. USAlD/USDA Project: 

5.13. T~e project had made provisions for 35 Kenyans to 
rec~ive long-term academic training (30 in the USA and 5 at the 
University of Nairobi) and 26 nationals to benefit from 
short-ter~ training abroad. The academic training consists of 5 
PhD, 20 HSc, ~BS:c, an·d.;;:5 dip,lom& <d:egre'es-.'·-· 

5.14. After a long and arduous process, 31 candidates 
were identified (April 1981) and secondment to KARl was proposed 
so that they could be considered for training. However, it was 
only in January 1982 that the first 6 candidates departed to 
enroll in US universities. The following is the schedule of 
trainees thus far approved and/or proposed. 

January 1982, candidates already sent to US 
universities: 

4 for BSc degree in general agriculture 
1 for MSc degree in soil chemistry 
1 for MSc degree ~n plant pathology 
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to US universities is in process: 

1 for PhD degree in soil science 
2 for PhD'degree ~n plant breeding 
1 for PhD degree l.n agronomy 
1 for HSc degree l.n plant pathology 
1 for MSc degree l.n a g ric u 1 t u r'>a 1 economics 
1 for MSc degree ~n biometrics 

In addition, two candidates will be placed for PhD degrees in 
the University of Nairobi (agro-meteorology and soil physics 
respecti"es) and one for a diploma degree in cotnputer science. 

1983, candidates yet to be selected for us universities 
and their disciplines defined:, 

3 for PhD degree 
6 for MSc degr~e 
4 for BSc degree 

Largely because of the same problems cited earlier, most of the 
short-term training of 26 individuals originally envisaged has 
not been undertaken. Only two observation tours for two 
individuals have been completed. 

5.15. Because ,of the delays, it will be difficult (if 
not impossible) to place the remaining candidates for academic 
degrees in time to have the entire trai~ing programme 
completed. Given the scarcity of personnel adequately trained 
in research, it would be unfortunate if the programme outlined 
in "Life of Project Training Plan'~ were to be suspended by the 
present t e r min a t ion· -Ii ate" 0 f t 11: e . '[j S A I D / U S D Apt 0 j e c t~· - The 
evaluation mission would urge extending the time limits for 
training beyond the expiry date. 

2. UNDP/FAO Project: 

5.16. This project provided for 8 Kenyans to receive 
academic training (PhD 2; MSc 6) and 18 to benefit from 
short-term practical training of 6 months each. Provision was 
also made for 6 group training courses. In addition, it was 
stipulated that the staff of the Katumani Station would 
participate in conferences, seminars, and workshops. 
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5.17. Five counterpart~have been sent for MSc degrees 
abroad, 2 in 1980 and 3· in 1981., The fields covered include 
agronomy (2), plant breeding (2), and 1 in farming systems. In 
1 9 8 2, 0 n e c 0 u n t e r par tis sell e d u 1 edt o' goa b, r 0 ad for PhD d e g r e e 
(agronomy) and another for MSc degree (plan~ protection). Seven 
individuals have already completed short courses, mostly in 
India, ICRISAT, and two more are expected to receive such 
training in 1982. 

5.18. The project has alst) assisted the .. Katumani Station 
in organizing 8 group training courses. Five of these were 
intended for the extension staff (technical assistants) 
involving 77 participants and 3 were for training farmers, 
involving 32 participants. The group training is designed to 
facilitate the pre-extension trials initiated by the project. 
Six individuals participated in workshops organized in Kenya at 
no cost to the project, two participated in a workshop at 
ICRISAT and one in a course at IITA. 

5.19. The only candidate who has completed his MSc 
degree was neither selected from the staff of the Katumani 
Station nor was he among the .pro.j.ect- cou.nterpa.rts in Febru,ary 
1982. The other four candidates now in traini~g for MSc degree 
work at the KatumaniS~ation~ as does the one proposed for MSc 
degree in 1982. The Director of the station is proposed for PhD 
training to begin in 1982. The usefulness of the short-term 
tra1ning must be questioned as only 2 out of the 7 individuals 
selected for such training were among the staff of the Katumani 
Station, and one is now away for academic training. As no~e of 
the co u n.t e rpa r t·s: 'h~:V:'e: y et:r.e t,u'l:"ne-d, i:t,· va s no t po ss i b 1 e ·f 0 r the 
mission to assess the quality of training received. 

D. The Role of the Technical Coordination Committee 

5.20. The UNDP/FAO project document recognized that due 
to the interdi~ciplinary nature of the project, its objectives 
and work programne would relate to and coincide with a number of 
ongoing and planned projects. It was expected that informal 
interaction between personnel in these projects would of 
necessity develop, but in order to ensure proper and sustained 
flow of information, a Technical Coordinating Committee (TCC) 
was established. Although it was envisaged that this committee 
would be chaired by the Director of Research, MOA, it was 
finally decided that the chairman would be the Director of 
Agricu1tur-;. The. meQl.b.ex:.~hip of the commLttee i_s_.lis . .tp.rI·i.'n_ the 
UNDP/FAO project document. 
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5.21. The TCC held its first meeting on 31 Jpl~ 19~O ~n~ 
decided to establish two subcommittees, one on crops and land 
use and the other on pa~ture and'animal production, under the 
chairmanship of Chief Research Officer, Ministry of Agriculture, 
and Deputy Director (Research) of the Ministry of Livestock 
Development respectively. The subcommittees were to meet at 
least once a year in or"der to discuss in greater depth the 
progress achieved and 0ri~n~ation of the ongoing or p13nned 
research work. Each of these subcommittees has met twice and 
has provided opportunities, as expected, for detailed discussion 
of the individual component of the UNDP/FAO project and related 
activities. 

5.22. The second meeting of TGC was held on 28 January 
1981 and endorsed various recommendations of the subcommittees. 
The meeting noted in particular the problem of allocation of 
counterparts for training aid appointed an ad hoc committee to 
locate suitable personnel trom the entire research"system. The 
TCC also noted the need for drawing up an integrated programme 
covering the contributions of the various donors in dryland 
farming research. An ad hoc committee was' appointed to work out 
the mechanism for such programming. The ad hoc committee met on 
18 February 1981 an.cl.p.repared are.port .wh.ich .. was~ommunicated to 
the TCC and the relevant aid projects. The ad hoc committee on 
training also met and identified national staff to be trained 
under the UNDP/FAO and the USAID/USDA projects. 

5.23. The third meeting of the TCC took place on 16 
September 1981. In addition to discussion relating to 
operational problems of the project, it discussed in particular 
the proposed absorption of the sorghum and millet project into 
the Dryland Farming Research and Development Project, and the 
joint review of the USAID/USDA and the UNDP/FAO projects. 

5.24. From the minutes of the TCC, its subcommittees and 
ad hoc committees, it is evident that this committee has an 
important role in promoting cooperation between the various 
related activities sponsored by other agencies. However, its 
work is hindered by lack of follow-up on decisions taken and 
recommendations approved. Regretfully, the USAID/USDA project 
has no provision for coordination at a formal level, and 
although the team leader and the staff have cooperated willingly 
in the exercise, they have not subjected their activities to the 
same degree of detailed discussion at the committee and 
subcommittee level as is the case with the UNDP/FAO project. 
The TCC ii, theref6r€~'Kbt 'strictlY a coordinacibg c~mmlcree_but 
a forum for evaluation of progress made by the UNDP/FAO project. 
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5.25. The evaluation'mission-ha-s'al'so'no'ted with're-gr'ef'" 
the serious problems en~ountered in incorporating the valuable 
experience gained in related research conducted by the 
University of Nairobi. There seems to be an atmosphere of 
mutual suspicion and lack of confidence whi~h has resulted in a 
certain degree of duplication of effort. The University has not 
participated as envisaged in the TCC and it is recommended that 
ways and means be sought urgently to resolve this situation. 

E. Im£!ication of Existin~stitutional Structure for 
~ricultural Research 

5.26. Responsibility for conducting agricultural 
research is shared by a number of institutions in Kenya but the 
main ones are the Ministries of Agriculture and Livestock 
Development and the Faculty_of Agriculture of the University of 
~airobi. The Kenya Agricultural Research Institute (KARl) 
operating under the Ministry of Agriculture has, so far, an 
undefined role vis-a-vis the Scientific Research Division of the 
Ministry. For the historical development of agricultural 
research in Kenya and the concept of basic versus applied 
research see Annex VIII. 

5.27. This plural research responsibility has had a 
number of implications in the performance of the UNDP/USDA 
projects, reflected initially in the inability of the two 
proj.ects to draw on counterpart staff from the entire research 
manpower pool. The sharing of common facilities at Katumani 
between the UNDP/FAO project based there and reporting to 
Director of Research (MOA), and the.1JSAlf)/U.S.-DA_'proj-ec:t;~,ba;sed 21'££;:",:': 

KARl, Muguga and reporting to Director of KARl also depended on 
the goodwill and understanding of the Director of the Station at 
Katumani and cannot therefore be guaranteed through changes in 
leadership. It has already been pointed out that the University 
group had to pullout of the programme at Katumani with 
ruisgivings. The mission has observed that with few exceptions 
cooperation between the UNDP/FAO and USAID/USDA project staff 
has been minimal and the presence of two donors in the same area 
and similar terms of reference has not been without 
difficulties. It is understood that the recent reorganization 
of Government Ministries has restricted research functions 
exclusively to the Ministry of Regional Development, Science and 
Technology. It is too early to speculate on the extent to which 
the operational problems at Katumani will be resolved by these 
changes but there is a case for redefinition of the objectives 
and terms of reference of the two projects to minimize the 
elements of competition and overlap. 
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5.28. The implementation of the two projects has been
affected by a number oi operatioha1 difficulties which are 
briefly discussed below. 

\ 
1. Institutional Problems: \ 

5.29. As hinted t!arlier, tilt! location of the two 
projects in two separate entities does not contribute to 
effective research and development connected with dryland 
farming. The USAID/USDA project 1S attached t~'KARI (Muguga) 
and the UNDP/FAO project linked to the Katumani Research Station 
in the Machakos District. The distance between the two 
locations is more than 100 km. 

5.30. The USAID/USD.~ project has no farm of its own and 
must rely for experimental field work on the Katumani Research 
Station. This involves travel back and forth at least two days 
a week. For its experimentation, it relies on the support and 
goodwill of the Katumani Station Director and there are no 
formal arrangements. The Director of the station has little say 
about the experiments carried out by the USAID/USDA project at 
the Katumani farm and these experiments are not· 'i-n~orporated'rn'''-' 
the station's annual programme of work. Hence, ~ny benefits . 
derived are coincidental. Although the USAID/USDA has a plot in 
the unit farm for its experimentation and in a way contributes 
to t.he activities of the unit farm, it does -not participate in· 
the pre-extension trials of the UNDP/FAO project due to lack of 
any invitation. The USAID/USDA project has its own verification 
trials on 12 farms in Machakos but. these ar.e -exc.lusi¥-e--of· .the .... 2.0.
pre-extension trials conducted by the UNDP/FAO project. 

2. Interaction Between the Two Projects: 

5.31. There is no joint programming between the two 
projects, despite the similarity of objectives and the linkages 
between their respective activities. On a personal basis, 
however, some experts of the two projects have closer links. 
For example, the agro-meteoro10gist and the plant pathologist of 
the USAID team work closely with the UNDP/FAO plant breeder. 
Similarly, there is a closer interaction between the soil 
physicist of the USAID team and the UNDP/FAO soil and water 
conservation engineer. On the other hand, there is little 
evidence of any interaction between the pathologist of the 
USAID/USDA team and the UNDP/FAO entomologist. In particular, 
the agronomic work ot"the two teams is not coorcfi'nated' arlCr this 
is a serious hindrance in tIle planning and implementation of the 
pre-extension trials and the deve1opme_~t ... o.f the farming systems. 

~-- +- ••• -----:"'"~--.~ 
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5.32. The National Coordinator ha.s. no.juri.sdic·.ci..o.n-.ov:.e.r 
the act i vi tie s 0 f the USA I D / USDA pro j e ct. A s are s u 1 t, til e·r.e. 
are no formal meetings to discuss common issues, share 
experiences, and evolve a coordinated programme of action. 
Three members of the evaluation team attended the session of the 
UNDP/FAO project in which the work planned for the 1982 long 
rains was discussed. To their surprise, the USAID team was 
absent from this discussion. The mission also found that the 
UNDP/FAO team does not participate in similar discussions 
related to the annual work programme of the USAID/USDA ~roject. 

5.33. From several long discuzsions with each team, as 
well as a joint meeting with both teams, the evaluation mission 
clearly noted the wide gap between th~ two distinct approaches 
on agronomy work pursued by the two projects. It also detected 
suspicion and mistrust among the two teams. In addition, there 
are visible disagreements on technical matters within each team 
which have not yet been resolved. The evaluation mission also 
got a clear impression that there was little contact, if any at 
all, between the counterpart staffs of the two projects. 

3. Facilities: 

5.34. The laboratory facilities of the USAID/USDA 
project at Muguga are adequate, except that the team has 
dryland farm facilities to conduct appli~d research and, 
explained earlier, it relies on the Katumani Station for 
experiments. 

no 
as 
field 

5.35. The facilities made available to the UNDP/FAO 
project at Katumani are improving. The system for the provision 
of clean water supply is under construction, the temporary 
workshop for agricultural machinery has been completed, and 
temporary accommodations for officers and laboratory equipment 
have been provided. Housing remains the most serious problem 
both for the UNDP/FAO and the national staff. At present, the 
UNDP/FAO staff make daily trips in the project vehicle from 
Nairobi to Katumani and back, a distance of 85 km each way. 
This arrangement is not conducive to research work based at the 
station and visits to surrounding farms. The national staff live 
in the town of Machakos and make daily trips to the Katumani 
Station, a distance of 12 km each way. Efforts to persuade the 
UNDP/FAO staff to live in the town of Machakos have not proved 
successful although the mission was informed that houses for 
rent are available in the town. In fact, the agricultural 
engineer of KEN/74/0l9, who is assigned to the Katumani Station, 
lives in Machakos. 
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5.36. The evaluation mission had lengthy group 
discussions with the co~nterpartstaff of the two projects and 
heard their views and impressions re&~rding working relations 
Yith the USAID/USDA and UNDP/FAO experts. ~ith few exceptions, 
the majority of the counterpart staff feel that they are 
neglected or by-passed. They conveyed to the mission their lack 
of involvement in tile pcepacdtion of the programme of wor~ and 
the absence of opportunities and encouragement to take, 
independent initiatives. They feel that their capabilities are 
not adequately recognized and/or put to the test. The mission 
felt that the majority of the counterpart staff were frustrated. 

5.37. While the statements made by the counterpart staff 
may be exaggerated, especially as they are still lacking 
experience in research work, their feeling of isolation and 
frustration is harmful to the harmonious implementation of the 
two projects and requires the immediate attention of the 
National Coordinator and the leader of the USAID/USDA team to 
rectify the situation. The mission also proposes that the 
counterpart/expert relationships should be reviewed by the TCC. 

H. T'? C h n i cal B a c ks t o:E..£i.ng~ :by:. FAt) ~cf'" US D:A' 

5.38. The technical backstopping of the UNDP/FAO project 
by the FAO headquarters technical staff has been adequate. In 
late 1981, four FAO technical officers vi~i~ed the project and 
reviewed its work in crops, livestock, soil and water 
conservation, and entomology.~ All have submitted their reports, 
some of which received negative comments by the ~roject staff. 
Another FAO headquarters staff memb~~ viiited the project in 
May/June 1981 and made a review of the work carried out. In 
consultation with project team, he also prepared a document 
entitled Farming Systems Approach to Research and Development. 
The UNDP/FAO project has also been visited by some senior FAO 
vfficials, including the Assistant Director General, Agriculture 
Department. 

5.39. While there 1S no systematic technical 
backstopping mechanism by USDA, the team leader of the 
USAID/USDA project can at his discretion request special 
consultants to review and advise on the activities of the 
project. These services have not been satisfactorily rendered. 

5.40. Regarding future technical backstopping, the 
mission proposes that every year the two projects should be 
visited by a combined team of 4-5 FAO and USDA technical staff 
for at least two weeks, and they should submit a joint report. 
It would be extremely useful if the visit of the team could 
coincide with the annual meeting of the TCC. 
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VI. ASSESSMENT OF OUTPUTS 

6.1. Recalling that field implementation of activ~ti~~ 
in both projects has been going on for less than two years for 
many of the project elements and given the usually long 
gestation period of research projects, it is not expected that 
outputs of major dimension would have been produced. 
Nevertheless certain significant results have been obtained. 
These have been mostly in the individual crop or discipline 
components. Achievements in the development and testing of 
systems have been negligible, although a basis for moving more 
agressiv~ly into this area is being established~ 

6.2. Results in the institution building sphere, one of 
the major outputs expected of the project, have been less 
satisfactory. Not only has little progress been made in 
training, especially by the USAID/USDA project, but the 
establishment of an institu~ional foundation upon which to build 
has been frustrated by the administrative relations of the two 
projects to the Government of Kenya. 

A. Development of Ap£!~2!iate High-Yie!ding Risk Avertin~ 
Te£hn£~£i!.! 

6.3. Outputs in terms of technology available for 
disse~ination to farmers have been limited. Given the nature of 
research this is not unexpected. On thp other hand. a number of 
findings have been made which contribute to a better 
understanding of the problems in the area and which will be 
useful in developing practical solutions. 

1. Soil and Water Conservation: 

6.4. Conservation activities have been limited to 
establishment of run-off plot and collection systems to study 
the impact of land use and cultural practices on erosion and 
water run-off. Results from these studies will be used to 
establish coefficents for design of soil conservation measures. 
Several years of observations, however, will be required before 
any recommendations can be made to the farmers. An experimental 
design for testing the effectiveness of different soil and water 
conservation structures has been developed and is being 
established at Katumani Station. 
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6.5. Studies on the effectiveness of ridging and m.ulching 
to reduce soil erosion and water loss suggest possible 
advantages to both practices. Resolving the implications on 
labour demand for ridging, including tied ridging, remains a 
problem before this practice can become widely used. The 
utility of mulching with cro;> residues must. be weighed against 
their use as feed for livestock. \ 

6.6. A substitute tool for the mould-board plough has 
been introduced which should reduce erosion. Its acceptance by 
the farmer will require some modifications and adjustmehts 
particularly with respect to weight. These adjustments are now 
underway. The control of weeds is an important element in the 
economy of water and the management of soil fertility for 
crops. A method for more effective mechanical (ox drawn) 
control of weeds has been demonstrated in experimental plots. 
This remains to be tested in farmers' fields. More attention 
should be given to conserva~ion activities in the development 
of the pre-extension trials and unit farm on a whole farm 
basis. Any work done to date has been on an ad-hoc basis and 
no attempt has been made to develop overall farm plans which 
WQuld take into consideration the physical resources of the 
farm, the watershed, the soil conservation requirements, and a 
step-by-step development strategy which would allow the 
farmer's conservation package to be developed at the farmer's 
own pace and ability. 

2. Climatological Studies: 

6.7. Intimately related to soil and water conservation 
and overall water management are the amount, distribution, and 
intensity of rai.nfallduring .diff.erent peri.o.ds·,ai.th>e ;croppi-ng.;,:,,· 
cycle. These rainfall factors determine the level of 
production for different crops during a given season, and 
moreover, they condition plant population and fertilization 
levels which will give optimum productivity. Studies by the 
agro-meteorologist have shown that the date of onset of the 
rainy season and the amount received during the first 35 to 50 
days can be used to predict the rainfall for that season. The 
ability to predict the likelihood of rainfall being adequate or 
deficit becomes an important tool for making farm level 
recommendations concerning crops to be planted, the relative 
proportions of these, seeding and initial fertilization rates, 
intercropping, and final plant populations and nitrogen 
fertilizer rates, as adjusted by thinning and side dressing 
respectively. Recommendations associated with these 
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conclusions must be field tested and refined in farmers' fields 
before they can be promoted by extension. The applLca.t,i,QQ ... o .. L",",,",,

these principles will require a drastic change in the thinking 
of both the extension. staffsa-nd the farmer.' Moreover a, mote 
extensive netH'ork of ra·infall' measuring stations will be 
required. 

6.8. The relationships of different plant populations of 
maize and beans, in sale and intercropped plantings, and with 
different levels of fertility, to water reauirements and crop 
yields have been measured in experimental plots. These data 
will be useful in determining cropping systems for testing in 
farmers' fields. 

3. Food Crops Improvement: 

6.9. The improvement of food crops is one of the 
principal activities of the project. It has suffered, however, 
because of delays in arrival- of personnel. The major 
accomplishments have been in the introduction of a pigeon pea 
composite with a range of maturities from early to medium 
early, an outarowth of earlier work by the Faculty of 
Agriculture, University of Nairobi, and a variety of cowpeas 
resulting from selection from earlier introductions from IITA. 
Introduction of other pulses, root crops, and oilseed varieties 
and species have been made in an attempt to-broaden the crop 
m1X and introduce cash crops into the production systems. 

6.10. Although maize and beans are the most common grain 
<lnd 'pulse crops in the area, they have received little 
attention to date. The presently grown Katumani maize variety 
and the Mwezi-moja bean veriety r~main the best adapted 
available varieties of thesE, c.rop-s:~ fo:o;.t;he;,are&i'<····S'am:e.· '" -~'-" , 
improvement work has been carried out with sorghum and millet 
under a separate project (UNDP/FAO KEN/78/046). Both crops 
should have an important role in the drier areas where maize 
production will be unreliable. Varieties and lines of grain 
and pulses are being screened for resistance to prevelant 
diseases and insects. Agronomic work has been carried out by 
both projects on the main food crops. Sale cropping versus 
intercropping, row spacing, time of planting, plant population, 
fertilizer application, relay cropping and weed control 
experimentation have produced results which have been reported 
in technical papers and incorporated in project 
recommendations. Some of the work has been done in cooperation 
with the other team scientists. Regretfully, the two teams 
have not collaborated sufficiently and each has in fact 
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emerged with its set of recommendations to be tested. This 
stat~ 01 affairs is unworkable and needs to be resolved before 
the pre-extension trial's may·continue. It· is ifuggested that 
replicatt:!d verification trials. be run to re.solve -con£l.icti.ng:.l., 
recommendations. Economic analysis as well as social 
acceptability must be t~ken into!account for a given practice, 
along with its agronomic worth. The agronomists as a team must 
participate in the varietal screening progr~mme with the 
breeders and crop protection specialists. With the 
agro-meteorologist and the water and soil scientists the 
agronomic potential ur v~rigus comoinaCions of crops and dates 
of planting could be investigated as intercropping or relay 
cropping. This interdisciplinary approach will increase the 
possibility of the development of an appropriate and acceptable 
package of practices for the dryland smallholder farmer. 

4. Plant Protection and Prevention of Post Harvest Losses: 

6.11. The major disease and insect pests in the area have 
been identified. Control measures for a number of insects 
which cause important losses to the growing crops have been 
developed using chemicals and equipment which-are available in 
the project area. A maize storage. crib has been designed based 
on locally available materials. Demonstration units have been 
installed on certain pre-extension farms. The control of 
d i sease is be ing approached pr inc i pa 11 y th rough·tasting. ::ca:rtd:· 
selection for resistance. Subsequent work should concentrate 
on the development of integrated pest control programmes and 
the development of a crop protection package for pre-extension 
tri~ls. In colla~oration with the project agricultural 
economist and agronomists an efficient package of simple 
practices should be developed which will help protect the 
smallholders sown, growing, and stored crops. This would 
include protection against soil pests, soil born 'pathogens, 
bird and rodent damage, and storage losses. Economic 
thresholds for insect damage for the various crops must be 
considered as well as the ability of the project farmers to 
undertake chemical control. More information needs to be 
collected from the smallholders by careful monitoring as to the 
most economically and agronomically serious pests and diseases 
throughout the production cycles. 
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6.12. The activitie's fn a'nillfal ,pr,odu:ctiou·,ha,v:e' focusAed on 
me thod s of improving the feeding, -valu'e' 0"£ ero pre sid ue s and b y
products as well as on studies orr the productivity ~nd 
utilization of natural pastures, on pro~er'~eeding of draft 
animals, on conservation and utilization of' fodder ipcluding 
methods for producing silage and hay, on utilization of 
cultivated pasture and fodder crops, and on multiplication of 
forage crop plants for distribution to farmers. A laboratory 
has recently been equipped for study of the nutritive value of 
feedstuffs. 

6.13. Unfortunately a considerable part of this output 
cannot be used in the pre-extension trials at the present time 
as the production package developed is a high input/high output 
type which is beyond the labour availablity and the capital 
means of the small farmer. -This situation undoubtedly 
developed as a consequence of deficiency in the original 
project design (see part V.D.) and from subsequent advice from 
consultants. Under the circumstances the mission is 
recommending a reorientation of the livestock and forage 
programme, in order to make it more relevant to the immediate 
needs of the farmer. This reorientati..on .w,.a...s...a(:c·-e..p.ted.by"tit~!'I'· 

team. Details are provided in Annex IX. 

6 • Farm po w.e r , Equipment and Lab 0 u rR ed u c in g Inputs: 

'6.14. About 80% of all farmers in the project area use ox 
traction for ploughing and to a limited ext-ent for weeding. 
The "victory" mould-board plough is the principal implement. 
used for land prepa.rat:i'Oo::aM:.'titJ.'age:.,. 0,«' ,'C.art~· and- l'oc.ailY~< ,s.l'. 

made slides are also used, but to a limited extent, for 
carrying loads. The project effort has focused on testing 
designs for improved tillage equipment and in producing a less 
expensive ox cart. Some progress has been made in both 
undertakings. A less expensive ox cart will have an important 
impact on the farm unit by enhancing the productivity of 
labor. An alternative to the victory plough could have an 
important impact on soil preparation and cultivation by 
reducing erosion resulting from mould-board ploughing and 
improving water infiltration. Both the plough and the ox cart 
are ready for more extensive testing and should be tested on 
pre-extension farms. 
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6.15, The farmman.agement: research pr'ogramm'e w'as'designe'd 
to serve two major objectives. 

(a) To gain a thorou6h underst'anding of the existing 
farming systems in the project area in order to 
provide accurate and detailed information to 
research scientists on the teAm. 

(b) To evaluate in socio-economic terms technic~l 
research findings and recommendations, and to 
determine their acceptability, feasibility, and 
profitability to the target groups. 

With these objectives as a guide, four major activities were 
included in the project plan of the UNDP/FAO project: (a) the 
conduct of diagnostic (descriptive) surveys in selected areas; 
(b) collaboration with other scientists in designing on-farm 
tasks and in making economic evaluations of results; (c) 
assisting with economic evaluation of records from field tests 
on farms and from pre-extension fArm trials; and (d) initiating 
farming systems research on selected farm units. Considering 
the time and field staff available, excellent progress has been 
made in conducting the descriptive surveys. One has been 
completed in the Mwala location in Machakos District and others 
are in progress in the Kitui and Lower Embu Districts (field 
work on the latter two should be completed in March, 1982). 
The ~wala survey was completed in November 1980 and a 
well-written, concise report of the findings has been produced. 

B. !!~in~_!lstems Development and Pre-Extension Trials 

6.16, While the focus of USAID/USDA project is on cropping 
systems, overall farm systems planning is a major objective of 
the UNDP/FAO project, but has not been undertaken by the staff 
to date. The concept of the whole farm systems approach has 
not been fully grasped by the UNDP/FAO team. The mission tried 
to dispel some of the confusion which persists in terminology 
and has outlined in Annex X necessary steps required to develop 
the whole farm system. A more detailed methodology was 
developed by one member of the mission and his report is being 
submitted to the UNDP/FAO team for their consideration and 
guidance. Some very useful background information ~s becoming 
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available through the area surveys. '~hese surveys, 
characterizing farm units within each of four .tratified. ____ _ 
groupings, provide a good description of typical farms within 
each category. The in-depth ana'lysiS''' of a- more limited' num:ber 
of farms within each ca,tegory is now planned and '\lil1 ·formth-e 
basis for analysis of the existing systems as the first step in 
d e fin i n g s y s tern s w h i c h w 0 u 1 din c 1 u d e -i m pro v e d va r i e tie s, c r 0 p 
cultural practices, livestock management practices, etc. To 
date the research efforts have focused on components rather 
than the whole farm system. Some practical groups of 
components are included in pre-extension trials. The selection 
of these, however, was not based upon a careful study af the 
existing production systems on the chosen farm~. It does 
appear that certain components will be compatible with the 
farmers' systems and will be accepted. There has been no 
integration of livestock in the pre-extension trials except for 
some planting of improved forage crops. Likewise, few specific 
measures, either to control erosion or to enhance water 
retention and efficiency of_water use by crops, have been 
introduced in the pre-extension trials. 

C. ~titution Bui1din~ 

6~17. The institution building output is determined by 
three factors: the effe~t on organization, the effect on 
counterparts and/or peers in terms of in-service training, and 
the effect of formal training. The effect of the two projects 
on instutitional organizations has been negative, for the most 
par~, because of the specific institutional relations which 
were set up for the two projects in terms of on-the-job 
training. The development of nationals by association with the 
expatriate staffs ~ndou b t..edl y .ha s ha d,s~mep o-s.it i v.e-:ele.men t.s~.c: :'i'; ,~ . 

However, the expected effect has been compromised by the 
institutional and spatial separation of expatriate and 
counterpart staffs. The evaluation team made a special effort 
to understand the relations between and among the expatriate 
and counterpart staffs by holding joint and separate meetings 
~ith the four groups. While the expatriate teams had little to 
say about their Kenyan counterparts, the Kenyan staffs 
expressed a number of concerns about their relationships with 
expatriate counterparts. The chief concern expressed by most 
members was that of minimal participation in programme planning 
and experimental design. Evidently, individual discipline 
programmes have been largely defined and designed by the 
expatriate staffs. Concern was also expressed about the 
limited opportunity for group discussions along discipline 
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lines as well as on a multi-disciplin~ry basis. With respect 
to cnt:! l.a..:.:.er, rUu::iC J:\.l.;!uyall \.. ... IL .. l .... "" .... t>d .. '-~ ." .. ~U .... .;,V.l"""'" .... ; ..... ;;: .... : ...... ) 
generally were left out. The foregoing relates ~specially io 
relationships among thea ta..ff .. · Ilfembe.r s· a.t:.: .... th-e .. Ka t utIT'an·i, S.'t.'atr~ri",t ", "c" ... 

In defense of the expatriate staff, it sh.ould be mentioned.tha,t 
most of the counterpart personnel had been on the project for 
less than nine months, and had come on the scene after 
programmes had been developed. On the othe~ hand, a greater 
effort by the expatriate staff to discuss the programmes with 
the counterparts, explaining the rationale behind the work 
programmes and inviting sugge~tious, would probably have gone a 
long way to defuse the apparent feeling among the Kenyans of 
being nonparticipants. The principal issue raised by the very 
limited counterpart group (four individuals) in'KARI was a 
feeling that they were not allowed sufficient opportunity to 
develop research programmes of their own. While accepting the 
need to work as a team with the expatriate group, the view was 
articulated that each as an individual should remain free to 
pursue individually defined_research undertakings. 

6.18. The formal training aspects of the UNDP/FAO project 
are essentially on schedule. It is, however, too early to judge 
the effects of the degree training element since four of the 
individuals involved are still in training. The one individual 
who has completed his training, unfortunately, is no :onger 
ass i g n edt 0 the .. project... Seve 11 Lrrdi.vi du-..a::l:sh:av e ·;c omvet"ed" . , 
short term training programmes. Of these, only two a'e still 
assigned to the project, and three are currently enre led for 
degree training in the US. Consequently the short-term 
training has had little institutional building effect. The 
training programme of the USAID/USDA project is about two years 
behind schedule. Except for two short term programmes, none of 
the BC hedu I ed training has been completed; hence ef,fac t $...0.0.- -

institutional development are essentially nil. One exception 
has been the informal participation of the agro-meteorologist 
in the training of post-graduate students of the University of 
Nairobi in agro-meteorology. This contribution has ~een 
appreciated by the University. 
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VII. ASSESSMENT OF EFFECTS AND IMPACT 

7.1. The two proje.c ts have completedthei.r. establishment .0'" 

phases and are in the process of generating the expected output 
which is to be tested in the field "for effects. _and impa-et •. At 
present, there is some evidence of the ensuing effects but none 
in terms of impact which, understandably, will require 
considerable time and effort, especially by the extension 
staff. Consequently, the assessment that follows is limited ~n 

scope and tentative regarding the conclusions reached. 

A. Technical and Economic Viability' of the Farmin~ 
!lstems Approach Developed.by the2.!...£ject~ 

7.2. As indicated earlier, the farming systems approach 
has had no impact to date ~ince it has not yet been initiated. 
However, all, or most, of the research undertaken thus far by 
scientists in the two projects can provide valuable input data 
for initiating the farming systems approach. Perhaps a more 
important step in this direction will be the good judgement 
gained by each scientist through man" years of research and 
pratical experience. This is espec i 11ly necessary in the 
development of semi-arid areas whert the-accumulation of-oseIGl(·=~' 
data on new technology is unavailab~. Farm surveys completed 
and in progress will also provide u~ :ful information for 
getting started on a farming systems approach. 

7.3. Whether or not the farming systems approach becomes 
viable depends on the degree of administrative support and on 
the w ill i n g n e s s 0 f _ the .. sci en t: i s t s. .. t 0. "cia v 0 t e ~ S--0 me. . 0 £," f1 h e i r t im e. r c l.":~ " > 

to become thoroughly acquainted with procedures for planning 
the integration of their individual contributions. In 
addition, it will require intensive continuation of individual 
research efforts on farming system ,omponents and technologies, 
with such modifications as the rese~rcher considers desirable 
as a result of evaluating the inter elationships a.ld particular 
impacts revealed by the systems app:oach. 

1. By the Extension Service: 

7.4. Mission observations of the structure and 
organization of the extension services show that considerable 
distances and lack of~-comm~nications make adequ-a"te s·uperv:Lsion· 
very difficult. The field worker~ themselves (technical 
ass i s tan t s, T A san d j un i 0 r t e c h n i C J 1 a_ s sis, tan t s, J T As) h a v e 
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received a conventional education, oi.in the case of the JTAs 
some in-service training •. 'rhii trai".ing.eannoq,.j.&,s\·yetl=>take '5" 

into account any new developments, but by working with project 
staff on the verificati6ri andpre~ext~nsio«:~rtals the: ~ 

extension staff should .be able to gairtuseful sXp'eri'ence which 
they can apply to other farms in' their areas. The TAs and JTAs 
are young and inexperienced and lack confidence' when 'confronted .. 
by mature farmers. At present, they are poorly prepared to 
interpret farmer problems and to provide adequate reverse flow 
of information which could be useful in design of extension 
programmes or as guidance to research. However, the few who 
have had contact with the pre-extension farmers have gained 
confidence after having been shown improved techniques that 
work. 

7.5. The staff responsible for pre-extension trials 
should, within one year, and in liaison with District 
Agricultural Officer (DAD), prepare extension material (which 
can be reproduced by the Agricultural Information Centre) and 
arrange courses and field days for extension staff to bring 
them up to date with the latest experiences. 

7.6. Both projects depend on TAs for monitoring the 
verification and p-e-extension trials. The adequacy of this 
monitoring is high:y variable. For example, in only half of 
the pre-extension rials were the data reqoired-for -economic 
evaluation secured There also appears to·have been little 
contact between th~ expatriate staff and the Kenyan ~pecialists 
at the district levsl. In short, while there is regular 
int~raction between the expatriates and the TAs in the 
sub-locations, broader contacts with the DAD andDLOspecialist 
staff have been irregular and not yet institutionalized. Thus 
the e f f e c t s and . imp ac. t: 0 f. .. , t;he" two·"t e·Ams>on:;e-·xt S't'IJS i'o'n 'tf,a;ve"b eat}"" 
minimal. 

2. By Farmer:;: 

7.7. The self ,tion of the pre-extension farmers covered a 
broad spectrum of the types of farmers that one would expect to 
find in any given area. It is to be expected that there would 
be an initial rellctance on the part of selected farmers to 
make any changes i~ their production techniques which might 
increase the alread~ considerable risks they normally carry. 
However, it is obvious that the farmers by having continued 
with the new t0chniques, in some cases for the third cropping 
season, consider them valuable. Indeed, examples were seen in 
this last difficult season in which total crop failure occured 
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uSlnq convpntinnal methods. whilst some yield was oroduced 
uSl.ng the improved -prac-t-ic->es:.:~~ ,To.is ca-n'~b,e -C'd·ns-i'der-e-d~a majo'r' 
advance in an area where total failure is a frequent 
occurance. The last gt:o\ving season,' -when rainfall was poor~

can be considered very ·advantageous for the tlol0 projects in 
separating the wheat from the chaff ~n terms of the viability 
of agronomic techniques. 

7.8 •. There is no doubt that a considerable amount of 
unofficial extension work is carried out by the pre-extension 
f~rmers with their neighbours. They acknowledge willingness to 
improve their production and are prefectly capable of deciding 
for themselves which of the techn~ques they wish to emulate. 
This was particularly evident in the universal interest shown 
in the new double cropping variety of pigeon peas where 
requests were made from neighbouring ~armers for seed. 
However, it should be noted that as this was the only green 
podding plant at that time of year it also attracted the 
interest of a variety of insects, birds, and wild animals. 

7.9. The pre-extension farmers were in many cases loaned 
equipment and were provided with seed and other inputs but the 
true impact of the work of the projects will be seen when other 
frmers on their own initiative and utilizing their own capital 
ae prepared, in large numbers, to make changes in their 
t chniques. 

'1. On National Policy For Dryland Farming: 

7.10. At this early stage in the development of the 
d 1. Y 1 and res ear c 11· pro g r a mm e .. i t is d iff i c Ii 1 t :: to' a S 'se s s the 
overall effect of the two projects on national policy for 
dryland farming. It is, however, possible to assess 
tentatively the extent of the constraints revealed by the two 
p:ojects which call for speedy action. These include the 
~ )llowing. 

(a) A lack of coordination among the many ministries 
aid programmes involved in the semi-arid areas. 
evaluation team has noted that not only is there 
duplication of effort but a lack of knowledge by 
agency of what other agencies are attempting to 
accomplish. 

and 
The 
some 
one 
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A G1tt1cuity, particularly on the smallest holdings, 
introducing high input/high output sub-systems into 
what is -e $10 en t ia lly a row i,npu,ti 1 0'1'1 out: pu·t fa rmi'ng' 
system. 

in 

(c) The lack of long tp.rm credit facilities that would 
enable farmers, who cannot generat~ sufficient capital 
from present farm operations, to adopt higher inputs. 

(d) The lack of sufficient collective soil and water 
conservation measures to reinforce individual 'effort 
on small holdings. 

(e) Confusion as to how best to shorten the time between 
obtaining research results and implementing them on 
farms. \ 

7.11. Thus the first y.ears of work in the two projects 
have emphasized the necessity for a reformulation ~f the 
national policy for dryland farming which will address itself 
to solving the above problems. 

2) On Overall Research for Dryland Farming: 

7.12. Without 'a 'national policy framework, the effects of 
the two projects on overall research 'for dryland farming are 
difficult to assess at this time. Gaps in the present research 
programme have, however, been revealed as have some of the 
administrative constraints on the research programme. The most 
obvious gaps in the research programme are summarized below. 

(a) In s u f f i c ien.t . .c onc,en t'r'a·t:i<-Gn On~ ;t,he, over a i l' prob 1 em"s' , ...... , 
of the livestock sector despite the fact that this is 
the only agricultural sector that continuously 
produces a cash return and that the Machakos District 
demonstrates the highest livestock off-take percentages 
in the country. In this context it should be noted 
that no provision for livestock research was made in 
the KARI/USAID Dryland Cropping Systems Research 
Project despite the fact that livestock are essential 
for crop production in the semi-arid areas and that 
there are excellent underuti1ized animal nutrition 
and other investigation facilities at Muguga. 

(b) Minimal ivestigations within the livestock sector on 
the problems of sheep, goat, and poultry production. 
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(c) Limited. studies to date on_l. ow-c 0 Sl:.urt:!I:n OLl:,j, .u..( .. ..a.oi 1_ 
conservation, particularly on the natural pasture 
areas. 

(d) No investigations a$ to the most economic method of 
providing water for humans and, livestock on small 
farms in order to save scarce labour from fetching 
water from distant sources. ' 

(e) Major omissions of research 1n the crop sector, 
including: 

(1) investigations as to the possibility that 
fruit and high horticultural crops could be 
grown on small farms for additional cash 
income; 

(2) studies .nn the potential for agro-forestry 
and sylvo-agro-forestry systems for small 
farms, particularly the use of legume tree 
and bush species for improved soil fertility, 
firewood, shade, and high quality forage for 
livestock; and legume bush species for hedges 
and high quality forage on natural pastures; 
and 

(3) investigation of all possible methods of 
,protecting sorghum and millet crops from 
bird damage. 

7.13. OLvious administrative constraints on the research programme 
are given below. 

(a) A lack of coordination of research effort not only 
within the project area, but also between and within 
Katumani and KARl. 

(b) Difficulties in the coordination of efforts between 
Katumani and KARl to translate research results into 
farm practices. 
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7.14. At present; the Qnit. farm,.at Ka.tu.rn.an.i-.. l.A-.a, .. ml.xe.Q. .. _ ..• _.~ 
investigational, demonstration, partly simulated, small farm 
ho 1 cl i ng. Nor e s ea rc h i flV e's t igationssh:.o.u~l:d.'b:,e: '::c:.ondu:cted. :;o:.n;::~ .. :: ;;..~.." 

unit farms as there is ample landfor this at the ~aeumani' 
Station. The unit farm should simulate, a.sfar as -p,ossible" 
conditions on smalL noldi.ngs and the .only. innovations, and" . 
demonstrations should be those practices that previous 
investigations have shown to be economic and viable on small 
holdings. 

D • !!..£~£ e c t s for Wid e!. Ad .££!i.£!!-.£.! Res u 1 t s .' ( 1 ink s wit h 
~~Esion services and agencies providing farm inputs.) 

7.15. Prospects for the wider adoption of results are 
excellent, once proven new technology'is available and some 
form of coordination of the efforts of all the ministries and 
aid agencies working in the.-semi-arid areas is achieved. 

7.16. It would be a mistake to wait for a wider 
dissemination of results until the projects can provide a new 
whole farm system. Relatively small inputs, such as the new 
variety of pigeon peas, should be introduced as soon as 
possible over as wide an area as is practical. 

E. Long Term Impact of the Two Pro.i.!:.~!~ 

7.17. The long-term impact of the projects ont.he f.arming. .. , 
system in the semi-arid areas cou)d be considerable, even 
d r a rna tic I .i f the co n;s,t.r ai,fl.ts. _'on..t.h;e .-O'p e:.r.a:.t roU's::~f::.,.)t;b;e,.:p:ro;j,e:c'lJs· p .' ;? 

discussed in previous sections of the report, can be minimized. 

7.18. It must, however, be realized that investment in 
research is necessarily long-term in nature and that the 
evolution of more productive farming systems will be a 
relatively slow undertaking. At the same time, the situation 
in the region will be changing very rapidly as population 
increases, farms become smaller, land fertility declines, and 
the total resource base dwindles. Under these circumstances it 
is imperative that coordination of all resources be achieved as 
quickly as possible and that a dynamic approach to the problems 
be adopted by all concerned. 
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8.1. Based on the analysis and -fin,ding"s .. ~resen.t·ed'--,i1n'·~h.el"""'·'" 

previous chapters the mission ~ishes to mak~ proposalafor 
institutional, operatioa~l, and technical changes that they 
consider are necessary if present impediments to effective 

-coordination are to be removed a~d th~ effectiveness and future 
impact of the two projects are to be improv~~. 

A. In~titutional Changes 

8.2. Recognizing that the unsatisfactory state of ~he 
institutional relationships of th9 two projects.·is a major 
impediment to effective cooperation and coordinaf'ion, it is 
clear that restructuring is a matter of urgent necessity. 
However, because of the recent creati?n of a new Ministry of 
Regional Development I Science, and Tech'nology and the uncertain 
impact that this may have on the institutional organization of 
research in agriculture (c~o~s and livestock), it is difficult 
to suggest what changes should be made in the existi~g 
institutional relationships of the two projects. 

8.3. Therefore it is recommended that within the next nine 
months, and no later than Dececber 1982, a ieview of 
intervening institutional .changes be made by~ a-: .• snr.a~ll:: tr::i:'partr:i:"t'e"'::'-- ->
group. If such a review should reveal that little progress has 
been made toward greater integration of agricultural (crops and 
livestock) research institutions, the institutional ties of the 
two projects should be critically reappraised. The appra.isal 
sho~ld focus on establishing a satisfactory institutional 
arrangement for the effective coordin'ation' 'Of 'the two projects 
as well as a revie'''' of the posting arrangements. of thet.we .. -"
expatriate teams. -

8.4. In the meantime, and recognizing the difficulties of 
attempting to restructure the coordination aspects of the two 
projects without any basic institutional remedies, the mission 
recommends that the following measures be taken to improve the 
existing situation. 

(a) A Senior Kenyan R~search Officer be appointed 
National Coordinator of Research in Agriculture 
(crops and livestock) for the arid and semi-arid 
lands. 

--"..-. 
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J. U C u y l.. .. U ... C1 J. C V v .. __ H ..... :.. V....... :. '- .... :. __ .: ;; .,:; :: : ~ : !.: :: ': :.-
.coordinating the use of input~ provided by both 
the UNDP/FAO andthe .. U.sAID/U.SDA .pro.j.ect.-s .andLo:: .. 
the allocation of all national resotirces committed 
to the projects. 

(c) A team leader be appointed for each expatriate team. 
There would be no change in the USDA team 
as it already has a leader. The team leader would be 
res pUll ::. .i. u 1 e tot h i;;! 1; a t ion <l 1 Coo r din a. :: a r for d ire c tin g 
the activities of his respective team and ensuring that 
the team fulfill their respective roles in the overall 
programme. 

(d) The National Coordinator also be appointed as Director 
of the National Dryland Farming Research Station, 
Katumani, and that he be supported in this task by the 
appointment of an effective estate manager, who would 
manage the day to ~ay operations of the station. 

(e) The National Coordinator take guidance from and be 
accountable to the Technical Coordination Committee 
(TCC) whose mandate should be extended to include the 
operations of the USArD/USDA project. 

8.5. Recognizing that the problems of management and 
coordination of the two projects, as well as other related 
projects, are to a large extent due to the lack of a 
welL-defined programme for research an~ development in the arid 
and semi-arid lands, and considering that a large number of 
donor supported projects have been substantially developed by 
the respective donors without the guidance of a national plan, 
the mission recommends that a plan for research and development 
be mapped by the GOK for a 10-20 year period, defining 
priorities and establishing resource requirements. This plan 
should specifically address the question of research-extension 
linkages and propose mechanisms including resource 
requirements, for strnegthening these linkages. The several 
donors, including USArD/USDA and UNDP/FAO, should be prepared 
to assist the government in preparing this plan, independently 
of their on-going projects. 

8.6. While the TCC will be responsible for overall 
coordination, the two projec~s must work hand-in-hand on 
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~-":~~--{": ~"A "~a~~t;""~1 mRttprA •. Th{q ~~n~erRtion is 
essential to maintaina-,-ioc,u&- on,te.ch-n,ical pro~lems-'of "tr:i:gh-
priority and to circumvent temptations for departure from core 
activities and/or duplication of w~rk. The mission therefore 
recommends that the following measures be taken: 

(a) An organogram of the NDFS Katumani- Station should be 
prepared without further delay, as1proposed earlier by 
the TCC. In preparing the organogram the respective 
teAks of the ex,ptriate and counterpart staff should 
be clearly defined and their responsibilities for 
interdisciplinary activities be delineated. Linkages 
and lines of communication should be clearly 
identified. 

(b) Monthly meetings should be h~ld between the USAID/USDA 
and the UNDP/FAO teams, tcgether with the national 
staff, for the joint planning of annual work programmes 
and for exchange o~ experience. These meetings should 
be chaired by the National Coordinator and agreed work 
programmes submitted to the TCC and/or its two sub
committees. 

(c) Regular meetings should be held between the National 
Coordinator and the two team leaders-to monitor "the"", __ __ 
joint work programmes and solve minor problems arising 
from their operation. 

(d) Verif!cation and pre-extension trials should be 
conducted jointly by the two teams. Experimental 
results~ identified in verification trials, should 
be included in appropriate technical packages for 
the pre-extension dt-ria.ls. eThe USAID/USDA-tearil shoul-d
also take a more active part in the planning of unit 
farms at Katumani or elsewhere. 

(e) Both teams should have access to experimental 
facilities (insofar as they are available) at 
Muguga and Katumani subject to the approval 
of the TCC. 

(f) Consulting services to the two projects should be 
a joint venture of USAID/USDA and UNDP/FAO projects 
and should be provided on an interdisciplinary and 
not an individual discipline basis. 

(g) The fellowships provided by either project should be 
available for the most suitable counterpart personnel 
at either KARl, Muguga or NDFS, Katumani. 
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C. Technical Proposals 

8.7. The technical programmes of the two teams have been 
discussed in previous chapters and in general have been deemed 
satisfactory. There are, however, some deficiences and the 
m is;; ion ma k est he follow i n g r e c 0 mm end a t ion s. for 'r e sol v i n g the in • 

\ , 
8.8. Soil and Water Conservation. The work of this unit 

should focus more than heretofore on demonstrations of the best 
practices currently available, whilst continuing the basic 
run-off studies. These practices should be introduced into the 
pre-extersion trials, on the unit farms and on farm units 
selected for pilot testing of whole farm systems. 

8.9. Livestock Production. The vital importance of the 
work of thTs~T~~~deveTopment of dryland farming systems 
should be emphasized, and it should be more strongly supported 
at all levels in the development of its reorientated 
investigation programme, particularly by the provision of 
suitably trained counterpart staff. 

8.10. As mentioned in Chapter V, there is a serious 
Shortage of trained counterpart staff assigned to the 
USAID/USDA project and the mission recommends that this be 
corrected in the shortest time possible. On the other hand, in 
rec~nt months a rapid increase has occurred in the number of 
counterpart staff located at, Kat u man i , although ,in the· .. . 
livestock sector no counterpart support has yet materialized. 

8.11. For institution-building, a function shared by both 
projects, there is no other alternative but to maintain an 
adequate number of trained staff with some experience on a full 
time basis in Muguga and Katumani. 

8.12. The mission is aware of the dilemma facing Kenya 
regarding trained agricultural staff and the excessive demand 
made on their services. Nevertheless, the possibilities of 
transfer from the Ministries of Agriculture and Livestock 
Development should be explored and backed up by the promise of 
further academic education and/or short-term training in 
prestigous research institutions abroad. 
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8.13. Another '''eakness of the counterpart- s(tuatio:p--isth~ 

absence of experienced technical officers in the major 
disciplines covered by the two' pro-ject'"se.~ - SU'ch of-fit:ers·-·a'r1!~"'· 

e sse n t i a 1 t 0 i n te1: act 0 n e qua 1. f 0 0 t in g .wi t h the ex pat ria t e· . 
staff, to provide guidance to the newly recruited national 
staff, and to avoid any disruption in"the continuitY·Df ~~~ 
programme after the departure of the expatriate staff. The 
mission recommends that the Government give serious 
consideration to the appointment of at least one such 
experienced technical officer at Katumani and one at Muguga 
this year and similar appointments in 1983 and 1984, by which 
time the return of staff now in training abroad .. will ease the 
counterpart situation. 

E. Interaction with the Extension services 

8.14. Interaction with.-·the extension services on a regular 
basis has been principally with the technical assistants (TA) 
and the junior technical assistants (JTA) in connection with 
the verification and pre-extension trials. Less regular 
contact has been made with the District Agricultural Officer 
(DAD) and the District Livestock Officer (OLD) and their 
respective specialist staffs. It is recommended that relations 
with the DAOs and DLOs be formalized t~ assure greater 
integration-~f the specialist staffs, as ~ell as the TAs and 
JTAs, with the pre-extension, verificati0n and eventually whole 
farm systems york. It is further recommended that a special 
trai'ning programme be organized in farming systems methodology 
for the extension staffs. 

F. Interaction With Ot~~E~ti!uti~!~~~~i~~!! 

8.15. Both proje~ts need to strengthen their collaborative 
efforts with Government institutions and projects supported by 
various donors. One such effort calling for special attention 
is the need for bridge building between the Agricultural 
Faculty of the University of Nairobi and the Katumani Station 
for joint research in dryland farming. At present, the 
dialogue between members of the Faculty of Agriculture and the 
expatriate staff dt Katumani and Muguga is maintained on a 
personal basis and for professional interest. While 
recognizing the beneficial value of such personal contacts, the 
mission strongly feels that the relationships ought to be 
institutionalized with firm commitments on both sides for 
commonly agreed objectives and tasks. 
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8.16. There is ample room tor dryland tarm1ng reaaa~ch ~y_ 
the University personnel and the Katumani Station should .do its -
utmost to use their .. talents in support,-,o.f'<,it:s '1I'l!Sl!8'l"C1t'" riJ""'"!',' 

activities. It is necessary-to fit the res~arch;ae~i¥i~Les-of~, 
the University into the overall programme of the Katumani 
Station and provide its staff ,.,ith the nece.ssary. faci~ities, _ .. ..:. 
mat e ria 1 s, and man power toe nab 1 e the m t 0 i III P 1 em en t the irs h a·x e 
of the programme. The mission therefore recommends that a 
well-defined programme of research between the Agricultural 
Faculty of the University of Nairobi and the Katumani Station 
be formulated and sanctioned by the TCC. 

8.17. A similar collaborative effort is needed with the 
animal production division of KARl, which would make it 
possible for personnel at the Katumani Station to make use of 
the extensive facilities at Muguga in'support of the livestock 
activities of the UNDP/FAO project. 

8.18. A considerable number of donor assisted.projects 
exist which wholly or partially operate in one or more of the 
districts covered by the UNDP/FAO and USAID/USDA projects, or 
whose work is relevant to dryland farming. The Katumani 
Station interacts with some of these projects through give and 
take arrangements, e.g., with the Machakos Integrated 
Development Project funded by the EEC/EDF, . the World B'ank.: 
supported project in Baringo, the UNDP/FAO Agricultural 
Equipment Improvement Project, and the FAO/TF Project for Rural 
Structures in Eastern and Southern Africa. The mission 
reco'mmends that collaborative efforts be expanded with other 
donor-assisted projects. Such links are essential for 
follow-up activities based on the findings and recommendations 
of the UNDP/FAO and. USAID!USDA proje.cts, aruL they ,wilLbe .. easi~ii .'.::",':'~ 

to make if the proposal in paragraph 8.5 is effected. In 
particular the mission wishes to draw attention to closer 
collaboration with projects listed in Annex VI, Tables 3 and 4. 

G. Modifications of the UNDP/FAO Pro~~ 

8.19. Based on the recommendation of the UNDP/FAO 
Agriculture and Rural Development Review and Programming 
Mission, which took place in April/May 1981, and some proposals 
made by the TCC, a new draft Project Document has been prepared 
for KEN/74/0l7 covering the period 1982-86 with a total UNDP 
input of US $4877 thousand and Government contributions of 
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Kshs 1152.8 thousand.l/ Although the',objectives and design 
of the new draft Project; Vocumen.[:.rellla,l.n .i.:ll~L,-l)aUle,. a nU~llL)~-L' .\J.i> . 

substantive changes have been introduced regarding the 
composition of UNDP/FAO e~~erts. 

(1) Abolition of the post oi soil and water conservation 
engineer and the an~mal prod~ctionJnutritionist. 

(2) ,Change in the title of the farming 'system specialists 
to production agronomist but without any alterations 
in post description. 

(3) The creation of six new posts consistipg of; 

plant breeder (sorghum and millet) 
plant breeder (other cereals and root crops) 
agronomist (cereals) \ 
agronomist (pulses and oilseeds) 
seed production specialist 
seed production specialist. 

The existing posts of the plant breeder (pulses and oilseed 
crops), agronomist (pasture), plant protection specialist, and 
farm management specialist have been retai~ed. 

8.20. The new draft Project Document also makes provision 
for fivB associate experts (agronomy, plant breeding, farming 
systems, agricuitural engineer and seed production). The 
training components have been strengtheneu through the 
proVision of 15 fellowships for academic training, 24 
fellowships for short-term training as well as study tours and 
group training. 

8.21. The mission has reviewed the new Project Document 
and its comments are given in Annex XI. 

1/ However, the 1982-86 Programme Cycle of the UNDP provides 
for a sum of US$4273 thousand for KEN/74/0li. 
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H. Modification of USAID/USDA Project 

8.22. The mission does not wish to propose any 
reorientation in the objectives arid design of the USAID/USDA 

·project. It should continue as proposed in the original 
project agreement. However, with a view to strengthening 
interaction with the UNDP/FAO project, the mission suggests 
that, within the limits of existing contracts, arrangements 
Should be made for the dYLu-meLeorologist, agronomist, ~nd the 
senior maize breeder to work essentially full time at Katumani 
station. The work of these experts is intimately linked with 
the activities of the UNDP/FAO team and placing them in one 
place would be a major advantage in achieving coordination and 
strengthening interdisciplinary research and development. The 
plant pathologist and the soil physicist could work half-time 
at Katumani and half-time at Muguga. The same arrangement 
would apply to their existin9 and future counterparts. The 
Katumani Station should provide them with office space and the 
necessary facilities and support staff. 

8.23. In the terms of reference of each expert a line 
should be added to indicate specifically the nature of the 
joint activities with the UNDP/FAO .team as well as with othe~ 
donor-assisted projects where activities of asirnilar nature 
are conducted. 

8.24. With January 1984 as the terminal date for the 
USAID/USDA project, and assuming thatredsonable progress has 
been made in the solution of the institu.tional,. administ.rative .. 
and operational problems cited in the report, USAID should 
i nit iate in ear ly 1983. aI-ev:iew ·of its .. po:s.i:tion :w:i..th:.-r..e.:sp.ect ·-to. -.:.:::.::.. 
undertaking a second phase of the project, so that the 
n~cessary steps can be taken to begin the second phase with 
minimal interruption. 

I. FutUre Outlook 

8.25. Th~ development of institutional capability in Kenya 
for dryland farming research and development is a long-term 
proposition and it would be unrealistic to expect miracles over 
the next few years. More time and resources are needed to come 
to grips with the most critical technical, economic and 
institutional problems, and to achieve rewarding and lasting 
results. Hasty actions will not leave behind anything that is 
based on solid technical work and which has the potential for 
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making rapid progress in the future. ~onsequently, further 
aSSlst:allc...;~ U:i UL1J.J.L."' ~l6~ -:;: .... ::: :::::~'".",~A :""' .... ) +-orf\'"tin~t';on of the two 
projects should be considered. However, it is difficult for 
the mission to reflect on the precise nature and. quantum oL __ 
such assistance at the present time. what it wishes to propose 
is that another joint evaluation of the two projects should be 
carried out in February/March 1984. This evaluation should not 
be an all-embracing exercise but confined to three aspects: (a) 
results of the two projects since their inception and the 
impact generated; (b) the relevance of the results and impact 
in relation to policie::> dIU) programmes of the Government of 
Kenya regarding dryland farming: and (c) the need for further 
assistance, if required. . 

8.26. The findings of the impact evaluation should be 
discussed in June 1984 by a National Seminar on Dryland Farming 
to be organized by the Government of Kenya and to which USAID, 
UNDP, FAO, and other donors would be invited. This seminar 
should also advise the Government of Kenya on the need, or 
otherwise, of future external assistance to Kenya in the 
research and development of its dryland farming programme. 
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SCOPE, PURPOSES AND ONJECT IVES.·OF. ,TREEVALUATIO.N_.<H·. '- ... " 

. 
The primary purposes of the evaluation of the two projects are 
below. \ 

1. evaluate the relevance of the long-term and immediate 
objectives of the two projects in the light of 
expected benefits from improved dryland farming systems 
to small farmers in thp. semi-arid ar.eas of Kenya and 
assess the feasibility of their immediate objectives in 
the light of inputs provided by UNDP, USAID, and the 
Government of Kenya. 

2. Identify major factors which promote or hinder the 
implementation o~ planned activities and the 
achievement of intended results. 

3. highlight complementary activities which enhance or 
will enhance the effectiveness and impact of both 
projects. 

4. make recommendations for future actions by the two 
projects. 

In particular the evaluation mission will perform the tasks 
outlined below. 

1. Review the programme of work and progress of the two 
projects since their inceptio~s and determine the 
extent to which targets have been met. 

2. Evaluate the results achieved in major technical field 
covered by the two projects. 

3. Evaluate proposals for improved dryland farming systems 
recommended by the two projects and assess their 
operational relevance to the needs and capabilities of 
the intended beneficiaries. 

4. Assess the strengths and weaknesses of the two. 
projects' collaborative arrangements. 
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5. ~~~~~~ th~ aODronriateness and utilization of project 
inputs or components contributed by AID,· 'FAO/UNIJP, and 
the Government of Ke?ya in achieving project oqtputs 
to date: . 

I 

(a) type, number, qual~fications, timeliness of ~rrival 
and scope of work ~f the U~ and FAO/UNDP provided 
technicians; \ 

(b) integration of the technicians into their 
designated project activities; their relationships 
with USAID, FAO/UNDP, other donor, and GOR organi
zations, especially the extension-and research 
activities of the GOK; the effectiveness with which 
these technicians have been utilized; and the 
appropriateness of their duty stations; 

(c) assessment of counterpart and support personnel 
wit h res pee t -t 0 (a ) and (b) abo ve; and 

(d) administrative and project management support for 
the projects by the GOK, USAID, USDA. and FAO/UNDP. 

6. Review research/extension links which fall within the 
scope of the two projects and assess the current 
viability of the relevant Kenyan research institutions 
in regard to planning and implementing effective 
research programmes. 

'7. Assess the potential contribution of the two projects 
to the training of national staff. 

8. Identify constraints' "and'pro'ulems- --wh'i'Cn are ·trind-ering" 
or expected to hinder future activities and make 
proposals for their solutions. 

9. Make recommendations on the future orientation of the 
two projects, including the desirability of increased 
assistance particularly in light of current inflation 
rates. 

10. Assess the degree of farmer and community involvement 
in the planning and implementation of research 
activities in the farming areas. Ascertain the 
appropriateness of project design to meet the needs 
of the intended farming community. 
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Research Officer 
Research Officer 
Associate Director, 
Livestock Production 
Research Officer 



, ' 

EASTERN PROVINCE 

Anunda, S.B. 

KlTUI DISTRICT 

Okal, C.M. 
Mu tis i y a) P. 
Enkule 
Mbu vi) D. 
Simbas, J. 

MACHAKOS DISTRICT 

Nguva 
Ng u 1 u, s. 
Kingori 
N:doka, S.U. 
Kamba, D. 
Mawe u, K. 
Mu 1 i, J. 
Sila, H. 
Zibo, D.rL 

Pro~inci~l Crops Officer 

, 
\ 
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District Commissioner 
District Agricultural Officer 
Live.;tock Officer ,-
Farmer, DLRD Project Cooperator 
Farmer, non-participating, 

Dis t ric t Ag ric u 1 t u r a l' 0 f f ice r 
Assistant Agricultural Officer 
District Coordinator 
Technical Assistant 
Farmer, DLRD PrJect Cooperator 
Farmer, DLRD Pr' ect Coo.pe.ra.to.r 
Farmer, MIDP Co perator 
Farmer, DLRD Pr ject Cooperator 
Farmer, MIDP Couperator 

MACHAKOS INTEGRATED DEVELOPMENT PROJE~T CHIDP) --------------------------------------------
Ha we, G. Crops Officer 

ARID AND SEMI-ARID LANDS PROJECT (ASAL) 

Gibbons, H. 
Kaman, H. 

Project Directc 
Agronomist 

HARVARD INSTITUTE FOR INTERNATIONAL DEVELOP~!EN" (HIID) 
TEG H N ICAL-AS SISTANCE-POOL(! A P )--------------. ------------------------------------

Co he n, D. 
Ha 11, M. 
Wycoff, J. B. 

Chief, HIID Team 
Agricultural Advisor 
Livestock Advisor 



Zagorin, B. 
Me tea 1 f, C. P • C. 
Wilkins, M. 

FAO/KENYA --------

Ko 1 ding, K. E. 
Von Brentano, D. 
Pinto, F. 

He r ri c k, A. 
Co s tello, C • E. 
Armstrong, R.E. 

Finnell, J. 
lia s h, C. T. 
Le f e s, W. 
Warrick, T. 

Resident'Rperesentative 
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Deputy Residen~ Representative 
Assistant Resident Representative 

FAO Representativi" 
Programme Officer 
Sorghum and Millet Project Leader 

Director 
Deputy Director 
Project Officer, Dryland 
Cropping Systems Research 
Agricultural Economist 
Ag ric u 1 t u r a l' 0 f f ice r· . 
Programme Officer 
Agricultural Economist 

KITALE MAIZE BREEDING RESEARCH STATION --------------------------------------
Peters, L. 
Kus'ewa, P.K. 
Ochi'eng, J. 
Mu tho k a, D. K. 
Ndambuki, F.M. 
Kiarie, A.W. 
Huksya, F. 
Odhiambo, M. 

KENYA SEED COMPANY 

Motanya, P. 
Ab inch a, IN. 

Maize Geneticist 
Maize Breeder 
Maize Breeder 
Chief Maize Breeder' 
Senior Maize Breeder 
Ma i z e B r e e de r 
Maize Breeder 
Maize Breeder 

Maize Manager 
Financial Controller 



Lewis, J.G. 
i~ I g e n c, J. K. 
Critchley, W. 
Chesumbia, F. 

Irungu 
Lamunaria 

Wanyarna, J.M. 

Project Officer 
Project Coordinator 
Crops Officer \ 
Range Management Officer 

Deputy Director 
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Sheep and Goat Project Training 
Center, ~esearch Officer 
Livestock Nutritionist 

INTERNATIONAL CENTRE FOR RESEARCH ON AGRO-FORESTRY (ICRAF) N a i ;obr-----·---------------------------------------

Lundgre.> 
To r re s, F. 

Worker, N. 

Director 
Fodder Tree Crops Specialist 

Senior LivPstock Development 
Officer 

INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA (ILCA). Kabete --------"---------------------------_._-------
De Leeuw. P. Research Officer 



Fe b 21 

Feb 22 

Fe b 23 

Feb 24 

Feb 25 

Fe b 26 

ITINERARY OF EVALUATION MISSION 

, 
I 

Team arrives in 'Nairo-bi 
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Briefing for team by Government of Kenya, 
FAO and USAID. 

Technical briefing by FAO and USDA team leaders 

Evaluation mission strategy session 

Meeting with Director of Research, 
Ministry of Agricult~re 

Evaluation mission discussion and planning 

Meeting with Director of Research,· Ministry 
of Livestock Development 

Visit to the Agricultural Information Center 

Vi sit to ·th e ~a tio:nal -Ag:'r:h:ult'rrra: L ~La;b'o:r-a t:o ry:: 

Meeting with Faculty of Agriculture, University 
of Nairobi 

Meeting with the Resident Representative, UNDP 

Meeting with KARL and with USALD/USD~ Teau 
at Muguga 

Visit to Katumani Research Station and briefing 
by the station director, the Dryland Farming 
Research and Development Project Coordinator, 
FAD and USDA team members; laboratory and field 
visits 



· , 

Feb 27 

Fe b 28 

Harch 1 

Ma rch 2 

Ma rch 3 

Ma rch 4 

Ma rch 5 

Ma rch 6 
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Visit to Machakos Dis.trict Agricultural Office 

Consultation with the District Agriculture 
Officer and District Livestock Officers and 
FAO team member~; laboratory and field visits 

Visit to Machakos Integrated Development Project 
farmer tests; FAO pre-extension trials and USDA 
verification trials in farmers fields 

Evaluation team stocktaking and planning meeting 

Visits to FAO pre-extension trials in farmers 
fields in Machakos District. 

Visits to Kampi ya M~we sub-station 

Visits with Kitui District Commissioner, 
Kitui District Agriculture Officer, District 
Livestock Officer and staff 

Visit to farms and pre-extension trials, Kitui 
District 

Visit to Ithookwe Sub-s tat,Lon 

Visit to the unit farm, the pasture research unit 
and the seed farm, Katumani Station 

Discussion session with FAO team at Katumani 

Meeting with Harvard Institute for International 
Development/Technical Assistance Pool 

Meeting with World Bank, Nairobi 

Meeting with FAO Project Managers 

Meeting with the Deputy Director of Agriculture, 
MOA 

Meeting with the Director of Research, 
Ministry of Livestock Development 



Ha rch 8 

i-larch 9 

March 10 
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E val u at ion tea m s t 0 c k t' a kin g and p 1 ann i n g me e tin g 

Discussion session uith USDA research team 

Discussion session with KARl counterpart staff 

Travel to the \.Jestern Kenya'Drylands area by part 
of the team \ 

Visit by part of team to K~tumani Research 
Station for in-depth discussions with t~e 

counterparts of the UNDP/FAO team; Observation 
in a staff meeting for planning"the 1982 long 
rains programme of work 

Continued observations by remaining team members 
in the Western Kenya semi-arid zone as follows: 

Visit to the Goat and Sheep Breeding project at 
Kimono 

Visit to the Kenya Livestock Research Station at 
Naivasha 

Return to Nairobi 

Visit to Egerton College. 

Visit to lBRD supported Baringo pilot 
Semi-arid lands Project 

Continuation of HesternKenya ,visit: as 
follows: 

Continuation of discussion and oDservations at 
Baringo 

Report drafting and administrative work by 
remaining team members in Nairobi 



March 11 

March 12 

March 13 

March 14 

March 15 

March 16-18 

March 19 

March 20-21 

March 22 

March 23 
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Meeting of entire team Ln Nairobi; exchange 

8, 9 and 10; revie~ of drafts of sections 01 th~ 

report which had-been prepared; and planning for 
additional consultations and individual tasks in 
compiling the draft report. Meeting with ILCA 
by the 1ivesto~k members of the evaluation team • . 

\ 

Observation by two team members of the maize 
breeding program at Kita1e and the Kenya Seed 
Company 

Report writing by rpmaining team members 

Meeting with the UNDP/FAO team as a whole by the 
evaluation team; report writing 

\ 

Stocktaking of the status of report writing 

Joint meeting with the FAO and USDA research 
staff concerned with soil and water conservation 
and management and crops 

Report writing 

Intermission discussion and report writing 

Further consultations with individuals already 
contacted. 

Debriefing with GOK,FAO, UNDP, and USAID 
representative 

Continuation of report preparation 

Meeting with major donors involved in 
dry1and projects 

Completion of report 



.... ,.... ""(",... """ .... ",.,.,... • ''T'I''\ 
.... ...; ...; ... wi .4 "" .. J..' .... -.l ......... _ 

ANNEX VI 
Page 1 

INVESTMENT IN DRYLAND RESEARCH ANDDEVELOPH.EN·T 

Table 1: Official Development ,Assistance Commitments to Kenya1/ 
! 

(in US$ Million as of 31}12/80) 

All Sectors 

Agriculture: 
definition~/ a. Na rrow 

b. Broader definition '}) 

Agriculture as percent of total 

a. Na rrow definition~/ 
b. Broader definitionl/ 

Grants ----
836.2 

208.1 
341.8 

\ 

24.9 
40.9 

" \ 

Loans ---
1497.9 

354.8 
542.2 

23.7 
35.0 

1/ Includes both technical assistance and capital aid; 

To tal ----
2334.1 

562.9 
866.0 

24.1 
37.1 

projects terminatingbefo.re 31/12/80 or_c.o.mmitm.en:t.s..dtt'c'Ur>red.,.:..·;.J,; " >. 

after are excluded; some projects may be excluded due to lack of 
reporting by donors; data do not include assist.nce by all 
non-governmental organizations and exclude intercountry projects 
in which Kenya participates. The exchange ra~e used in 
converting to US$ is of 31/12/80. 

~/ Includes assistance to agricc1ture, livestock, forestry, 
fisheries, cooper.tive development, and agricultural finarici~g. 

'}./ Includes items under narrow definition plus -irrigation, 
rural water supply, agricultural education, rural access roads, 
rural planning, and multi-sector rural development projects 
including rural development funds. 

Source: £~~~£dium~Q~Y~l£~ment Assistance to Kenya_~I-l1 
Decemb~198Q, UNDP, Nairobi, July 1981. 
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Table 2: Projects Assisted by Donors which directly benefit 
The .Project Area 

No of Value 
Projects i~$ Th'ousand) Percenta.&!:. 

ero ps 4 22,892 16.5 
Livestock 2 3,367 2.4 
Rural \\fater Supply 2 1,43.8 1.0 
Rural Access Roads.!! 5 72,641 52.3 
Rural He a 1 th 3 1,231 0.9 
Food and Nutrition 1 78 -0-
Multi-sector 
Rural Development \ 4 36,378 26.2 
Agricultural Xachinery 1 1,000 0.7 ------TOTAL 22 139,025 100.0 

l! Includes main roads in the area covered by the UNDP!FAO 
and USAID!USDA Projects. 
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Table 3: Projects Assisted Etc By Donors Which Directly Affect The Project Area 

Amount US$ Duration! Area 

Title of Projec t Donor Thousand Starting Year Covered 

Croe!. 

1- Dry l::md Cropp "ng System ~ 
/ USAID 6000 1979 5 Machakos, Kitui, Embu, Heru 

Districts. 
P..e3earch. 

2. Dry1and Farmi'lg Research UNDP 3782 1919 5 Machakos, Ki tui, Embu, Meru 

and Developmel.t 
. Districts. 

3. Arl,l and Semi"Arid USAID 13000 1979 5 Kitui District 

L,\uds Deve10pl \ent 

4. Soil :lnd Wate~ Conservation UNDP 110 1982 1 Embu and Machakos Districts. 

\ 

Liv3st0ck 

1. Sheep and Goa ~ Deve 10pment UNDP 1353 1972 9 Dryland Farming Area 

2. National Poul :ry Development He th er land s 2014 1975 6 Machakos District 

Pro 61" amme. 



Rural Water Supply 

1. Special Rural Development 
Programle; ENA Water Supply 

2. Mutheth!ni Rain Tank 
Projec t 

Rural Acces 3 Roads j 

NORAD 

Catholic 
Relief Service 

1. Seconda::y and Minor CIDA 

2. Rural' A :cess Roads Progr."1mme DANIDA~ 

3. Rural R)ad Project Japan 

4. Thuchi- 'ikubu Road 

5. Heru-~1a 1a Road 

R;J.ral Heal t 1 

1. Kibwezi Primary Health Care 

2. Kibwezi Primary Health Care 

3. Kitui lrimary Health Care 

UK 

African Dev. 
ment Bank 

Switzerland 

USAID 

USAID 

1400 

39 

11440 

7746 

15854 

32217 

5837 

292 

818 

413 

1976 on-going 

1976 on-going 

1974 9 

1978 4 

1978 4 

1981 3 

1978 on-going 

1~79 3 

1979 3 

1979 3 
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Embu District 

Machakos District 

Machakos, Er.\bu 

Machakos 

North Eastern and 
Eastern Province. 

Embu, Meru Districts. 

Meru District 

Machakos District 

Machakos District 

Kitui District 



Food and Nu :rition 

1. Oilseed pilot 

~:alti-Sccto~ Rural Development 

2. 

Mutungul Rural Development 
Projec t 

Huka Nu ~vi Rural 
Develop lent Project 

3. Hach ako') Integrated 

ITo Agro-Fc :es try Ecology 

Agricultural Machinery 

1. Agricul:ura1 Equipment 
Im prove nent Ex tens ion 
and Tn: i.ning 

Catholic 
Relief Service 

Federal Rep. 
of Germany 

Federal Rep. 
of Germany 

EED/EDF 

ICRAF 

UNDP 

18 

1562 

9375 

23257 

2184 

1000 

1980 3 

1979 on-going 

1919 on-going 

1918 5 

1982 5 

1981 3 
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Machakos and Kitui 
Districts. 

Meru District 

Machakos District 

Machakos District 

Machakos District 

Covers also Machakos 
and Embu 



. . 

Table 4: Related Institutions and Projects 

IITA, Cowpea and cassava improv~ment training 
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ICRISAT, Sorghum and millet improvement, d~yland farming 
training \ 

CIMMYT, Maize improvement, regional activities ( Nairobi 
based), adaptive on-farm trials (farming syst~ms); 
training 

ICIFE, Sorghum shoot fly control, training 

ICRA F, Agro-forestry (Nairobi based) 

ILCA, Goat survey 

National 

University of Nairobi/Faculty of Agriculture and Veterinary 
Medicine, Crop management research counterpart training 

National Research Laboratory at Kabete, Maize breeding seed 
production 

Egerton College, Training 

National Agricultural Laboratories (NAL), Storage pest conXrol, 
soils testing. 

National Resources Conservation Project, directed by NAL in 
cooperation with KARl and University of Nairobi 

Donor Assisted Pr~~!~ 

UNDP/FAO (KEN/78/0l6), Sorghum and Millet Improvement for Human 
Consumption (completed) 

.. - :-
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Netherlands, Dry Bean Project Thika/~ational Horticultural 
Research Station 

UNDP/FAO (KEN/75/028), Horticulture Research and Development -
role of hortlculture in marginal rainfall areas. 

UNDP/FAO (KEN/77/l022), Crop Protection Agtinst Bird Damage 

FAO/TF - Rural Structures in Eastern and Southern Africa, 
mainly for on-farm storage facilities and other structures 

UNDP/FAO, Forage Development and Seed Multiplication, mainly in 
the selection of best species of gra~ses and legumes suitable 
for the Project area 

USAID - Agricultural System Support Project, agriculture 
training at Egerton College. 

USAID - Arid and Semi-arid Lands Development, soil conservation 
farmer training, Kitui. 

USAID, Goat Milk Scheme 

ODM, Cas~ava Improvement at Maguga 

World Bank, Baringo Pilot Semi-Arod Area Project 

Germany, Integrated Project Arid lands, Maralal and Marsabit 

Norway, Turkana Livestock Marketing. 
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RECRUITMENT OF EXPATRIATE STAFF 

1. Ag ric u 1 t u r a i 
Ec onom is t (Te am 
Le ade r 

2. Agrometeorologist 

3. Agronomist 

4. Soil Physicist 

5. Plant 
Breeder'!/ 

6. Plant 
Pathologist 

7. Senior Haize 
Breeder 

UNDP/FAO Projec! 

1. Project Manager 

2. National 
Coorindator.e./ 

£/ 

3. Farmi ng Sy stems 
Specialist 
(Agronomist) 
a. Agronomis t 

Ex pec ted 
Date of 
Arrival 

11/79 

11/79 

11/79 

11/79 

11/79 

1/79 

11/ 79 

5/79 

3/80 

12/78 

b. Farming Systems 
Specialist £/ 7/80 

j 
Actual Date Delay 

, of 
~E£~va1____ (Months) 

8/80 

11/79 

2/80 

6/80 

3/81 

4/82 

recruited; 
Replaced by 
National 
Coordinator 

3/80 

12/78 
March 1980 

9/80 

9 

o 

o 

3 

7 

16 

29 

Not 

o 

Resigned 

2 
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4. /lnim-11 Produ('tiCln/ 
Nutritionist 1/79 2/79 1 

5. Plant Breeder 10/79 2/80 4 

6. Pl an t Protection 
Officer 10/79 2/80 4 

\ 
\ 

7. Farm Management 
Ec onomis t: 7/79 10/79 3 

8. Agronomist 
(Pasture and 
Fo rage Cro ps ) £./ 7/80 9/80 2 

9. Soil and Water 
Engineer 2/80 3/80 1 

10. Agronomist (Pu 1 se s 
and Oilseeds)~/ 7/80 Joined late 

March 1981 21 

._----------_ .... -_ ... 
2JAttached to Kitale and not engaged in dryland farming. •. 
~/With appointment of National Coordinator, the post of 

project manager was deleted. 
£'/A9ded after Lhe revision of the Project Document in July, 

1980. 
~/Origin3lly classified as agronomist/physiologist and to 

arrive on 10/79 but suhsequentl.y .changedto :agrononList/, 
pulses and oilseeds. 
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INSTITUTIONAL SETTING FOKAGRICULTlJ1nr 'RESEXl{CH· 

1. In order to understand the current institutional 
setting for agriculture research it is necessary to consider the 
institutions from an historical perspective. 

2. After independence the Governments of Kenya, 
Tanzania, and Uganda agreed to maintain a number of 
institutional and service entities on a regional basis to serve 
what became known as the East African Community. Two research 
institutions are of particular interest to the subject at hand: 
The East African Agricultural and For~stry Research organization 
(EAAFRO) and the East African Veterinary Research Organization 
(EAVRO). These institutions occupied substantial physical 
facilities developed during·-the pre-independence period at 
Muguga, 27 km from Nairobi. The role of these two regional 
institutions was to conduct research of a basic nature, while 
the national research institutions and research stations would 
carry out adaptive research more directly applicable to the 
conditions of the respective countries. 

3. During the post-indepen.dence.per.iod and up to· the 
collapse of the East African Community in 1977, assistance by 
donors for research in agriculture and animal science was 
largely channelled -through the two regional institutions. 

4. The collapse of the East African Community was 
followed by the Kenyanization. of the two reg"ional-re!n"a:rch" -,,... 
institutions. At the same time ongoing efforts in Kenya to 
develop a national framework for research in general were given 
added impetus. In order to respond to a long realized need' for 
an institutional arrangement for developing a national science 
policy, the Science and Technology Act was passed in October 
1977. This act created the National Council for Science and 
Technology (NeST) within the Office of the President. The NCST 
was primarily a policy making and advisory organ. The same act 
provided for the establishment of Advisory Research Committees 
covering agricultural, medical, industrial and natural 
sciences. The Science and Technology Act did not alter the 
status of EAAFRO or EAVRO. These continued to operate as wholly 
Kenya Government institutions. 

5. In 1979 the Science and Technology Act was amended to 
provide for semi-autonomous research institutes in various 
scientific disciplines. In implementation of the amendment the 
Kenya Agriculture Research Institute (KARl) was established as a 
semi-autonomous body responsible to the MOA. 
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~ PAPT ~e~~hliqh~rl i~Rplf in"th@ former fRcilities of 
EAAFRO and EAVRO, with limited staff. The major national.-. ,.,., 
agricultural research structures remained in the MOA, the MOLD 
(in October 1979 HOA wa~ split into two ministries, MOA for 
crops "and MOLD for livestock), a~d th, existing semi-autonomous 
commodity (coffee, tea, etc.) and discipline (irrigation, etc.) 
oriented entities. "\ 

\ 

7. KARl's focus is on basic agricultural/livestock 
research, while the ministries of Agriculture and Livestock 
Development concentrate on applied research. This division, 
while not explicit, stems from the historical role of the Muguga 
establishment. 

8. The foregoing historical perspective is important to 
the understanding of the organizational relations of the 
UNDP/FAO and the USAID/USDA projects and resulting issues and 
problems. 

B. Dry~~~_Fa!~i~~_~~~~!£~~~~~eloE~~!nd~ylan~ 
Croll.!~~ !3:lstems Projects 

9. Discussions between the Government of Kenya and 
UNDP/FAO leading to project KEN/74/017 (Dryland'Farming~Research~ 

and Development) began in 1974. These culminated in a project 
agreement whereby the FAO and the UNDP would provide assistance 
for carrying out research and development activities at the 
station (NDFR) at Katumani, under the direction of the 
Scientific Research Division of the MOA. 

10. At the same time parallel discussions between the 
Government of Kenya ~ndUSAID ~~r~'going on. "These discus~ions 
originated from a need to refocus the USAlD funded Food Crops 
Research Project which had been developed under EAAFRO, and" had 
continued after 1977 on a bilateral basis with the MOA. The 
discussions culminated in a project agreement in August 1979, 
Project 615-0180 Kenya: Dryland Cropping Systems Research, 
whereby USAID would provi~e research assistance to the MOA 
through KARl, located at Muguga. 

11. By agreement with the MOA, the two projects would be 
complementary and coordinated. The USAID/USDA project would 
focus initially on basic aspects of dryland farming research, 

'while the UNDP/FAO project would concentrate on adaptive 
research including pre-extension trials of improved production 
packages. 

12. It LS believed that the separation of basic from 
adaptive research should be carefully reexamined. While such a 
separation would seem to be invalid on philosophical groundS it 
would seem to be especially so as applied to the two projects 
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systems focus, the one (USAID/USDA), with a croppingsyst~ms. I 

focus and the other, (UNDP/FAO), to include livestock, with a 
broad focus on the whol~ farm system. Implicit in the 
production systems focus is applicability of results for 
insertion within systems now practised by ~he farmer with the 
view to satisfying usually multiple objectives. In the 
short-tc~m view of the farmer, the objectiv~ is usually a higher 
living standard based upon a combination of improved subsistance 
and increased cash income. In the longer view it u~ually means 
greater security in maintaining and improving living standard. 
On the national level the objective is usually ~efined in terms 
of greater productivity and production to satisfy internal needs 
for food, revenue, and foreign exchange. The long term 
sustainability of productivity through proper resources 
management is also a concern. \ 

13. Basic and adap~ive research must be complementary. 
Crop, livestock, or discipline research must seek technological 
innovations such as improved seeds, better soil and water 
management practices, and better livestock husbandry while 
farming systems analysis and synthesis must fit improvements 
into existing systems. Any distinction be'tween basic and 
applied research becomes a hindrance rather ~han an.aid LQ 
finding solutions. 

14. Improving a farming system requires, in the first 
instance, the development of technologies which can be 
compatible with the system (here compatibility does not mean no 
c h ~.!!.£~), w hie h can b e ins e r ted in t 0- the sy s t em, ", and w h ic h - wi 1 "1="" 
make the system more responsive to the objectives of the 
far mer. T his u sua 11 y , me a n s m 0 rep r od u c t ion f-r 0 m':"& i v e n re ~:;-O ur c -e s -
use. 

15. A senlor Kenyan officer was appointed National 
Coordinator of the UNDP/FAO project, but no mandate was given 
with respect to the USAID/USDA project. Another significant 
feature of the USAID/USDA project is the failure tv provide KARl 
with a full complement of personnel; at present all of the 
personnel in KARl remain on the establishment roles of the MOA. 
This has created a number of problems in connection with 
availabili.ty of counterpart personnel and the implementation of 
the training programme. 

16. Without its proper staff, KARl has not been able to 
provide adequate professional or technical counterpart staff to 
work with ~he USAID/USDA team. As bf March 1982 only 4 
professio~al levei st-;ff h~d been ~ssigned to i-hoe US"AID/US-DA-
project. Another aspect of this problem arose in connection 
wit h pro v i din g par tic i pan t s for t r a in i_o, &. "_ T his i s dis c u sse d 
more fully unde= a section on training. 

." . 
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farming research and development programme_with compleme~ta~~w 
inputs from the UNDP/FAO and the USAID/USDAprojects, an 
effective mechanism to .achieve such complementarity and 
coordination was not established. On. the contrary, by relating 
the two projects to two different institutional structures in 
the MOA the opportunity for common direction by the MOA was to a 
large extent foreclosed. As a result, the tiSAID/USDA project 
leader reports to the MOA Division for Scientific Research 
through the D4vision ot Agriculture Research of KARL who in turn 
reports through the Director of KARL. The national coordinator 
of the UNDP/FAO project on the other hand repo~ts directly to 
the Division of Scientific Research of the MOA. Consequently, 
there is no effective machinery for insuring complementarity as 
originally envisioned. 

18. In a broader sense it is the intent of the 
Government 0 f Kenya to es ta.b.l i,s h a Na tiona 1 Pr 0 gramme for 
Drylands Development, within which several ongoing and planned 
research and development projects would be integrated. Since 
this national programme has not been defined, the several 
related research and development projects concerned with the 
problems of the arid and semi-arid regions have remained to a 
large extent isolated from-one a,n.ot.h.er,.~n~·their ove'rall 
management and direction has proven to be extremely difficult. 

19. A technical coordinating committee (TCC) for the 
Dryland Fa~ming Research and Development Project was established 
in L980 and held its first meeting in July 1980. Two subsequent 
meetings were held in .Janua..ryl·9·IH and 5ept·ember-1981. There 
was nO rtpresentation from USAID/Kenya, from the USAID/USDA 
DrylandCr:opping Syst'ems: "R'e:searc;h~'Team;' o'rf-rom"KA:RI,- a'I tnougn 
KARL was invited at the first meeting. At subsequent meetings 
representatives of KARL as well as from the USAID/USDA team' were 
present. 

20. The terms of reference for the TCC, elaborated by 
the National Project Coordinator at the first meeting, referred 
only to the Dryland Farming Research and Development Project and 
made no reference to the USAID/USDA Dryland Cropping Systems 
Research Project. However, in establishment of representation 
on subcommittees of the TCC, representation of USAID/USDA as 
well as six other projects was established. 
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livestock have at temp t.ed·t'o're·l4"t.>eth e s ev'era Ipr 0 j ec t s to-' t:h e -
whole by including individuals from these projects at their 
meetings. ioJhile these ·meetings,; usually held e.nnnally, playa 
useful role in exchange of information and in providing advice 
on orientation, they do not have executive ·authority to effect 
coordination and cooperation. \ 

22. Cooperation between the two projects has been 
achieved by personal initiative of individual scientists in the 
two project teams. In some cases this has been highly effective 
while in others there has been little or no cooperation. 
Something less than full cooperation between project teams was 
clearly evident in the preparations made for the evalution 
mission's consultations and field visits. Moreover, evidence of 
stron~ personal differences among individual members within the 
teams and between the two teams was clearly in evidence. Many 
of the differences have remained unresolved suggesting a need 
for more forceful leadership. Because of these differences and 
a resulting lack of cObrdination, some efforts have been 
duplicated while other areas, requiring priority consideration, 
have been neglected. 

23. The evaluation mission made an effort to understand 
relations between expatriate and Kenyan staffs by holding joint 
and separate discussions with the four groups. While the 
expatriate t~ams had little to say about their Kenyan 
counterparts, the Kenyan staffs expressed a number of concerns 
about the interrelationships with expatriate counterparts. The 
chief concern expressed by most Kenyans was that of minimal 
participation in programme plann.if!,ga.nd i,n expe.r.im.entalde~3_i:g.n .. ,~;;..;,~)· 
Evidently individual discipline programmes have been largely 
defined and designed by the expatriate staffs. Concern was,also 
expressed about the limited opportunity for group discussions 
along discipline lines as well as on a multi-disciplinary 
basis. The Kenyans felt that they were excluded from such 
discussions. The foregoing relates especially to relationships 
among the staff members at the NDFR station at Katumani. In 
defense of the expatriate staff, it should be mentioned that 
most of the counterpart personnel had been on the project for 
less than nine months, and had come on the scene after program 
plans had been developed. On the other hand, a greater effort 
by the expatriate staff to discuss the programmes with their 
counterparts, giving the rationale behind the work programmes 
and inviting suggestions, would probably have gone a long way ~n 

defusing the apparent feeling among. the Kenyans of being 
nonpartici:-ants and l.e.s.s.-. th.an peers. 
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counterpart group (four individuals) inKARI was i fe~lin~-tfi~t 

as individuals they were not allowed sufficient opportunity to 
develop research programmes of their own. While accepting the 
need to work as a team with the expatriate group, the view was 
articulated that each individual should remain free to pursue 
individually defined research undertakings., 
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THE ANIMAL PRODUCTION, PASTURE 'AND FORAGE CROP 
RESEARCH PROGRAMME 

I 

1. To date, only minor elements of ihelproposed animal 
prod4ction package have been included in the pre-extension 
trials. In order to understand the reasons for this decision, 
it is necessary first to understand the constraints to 
increasing livestock production in the region and second, to 
critically assess the current research prog~amme that would 
have formed the basis for the proposed animal production 
package. 

A. Constraints on Livestock Production in Semi-arid Areas 

Climate 

2. A relatively low, seasonal and erratic rainfall is the 
cause of: 

(a) a generally inadequate wa.ter supply forman and _d 

beast (according to one survey only 1 farm in 10 
has adequate year-round supplies); and' 

(b) major seasonal fluctuations in the quantity and 
quality of forage. 

Rainfall is therefore probably a major constraint, although 
neither the survey report not the'farmers:intervie~ed by th~ 
mission suggested that this was so. High ambient temperatures 
increase water demand and adversely affect the productivity 
(growth, milk production and reproductive behaviour) of all 
types of livestock, but these effects may to some extent be 
ameliorated by good management. 

Availability of land 

3. The average size of farms surveyed in Mwala location, 
Machakos District was 7.47 ha (Table I), but almost one quarter 
of the farms were only 1.30 ha in area and 75 percent of the 
farms had less than 0.6 ha per livestock unit (l.s.u.) 
,available for grazing (Table 1). Thus the area of land 

. available for livestock production could be a major 
constr::. int. _,AddiJ;j.9na~ problems are !;hat 4P,_ per~ent of the 
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the farmers stated that 'so~l"'erosioncwa:s 'serious~problem'; . 

Availability of ' animal feed 

4. Natural pasture is one source of livestock feed for 90 
percent of the farmers; 92 percent reported using maize stover 
and pigeon pea threshings and 81 percent stated that they 
stored crop residues i~ so~e manner - usually in trees; 8 
percent of the farmers reported that they grew some forage 
crops. Farmers with the smallest area (Class 1) generally fed 
their cattle in a boma and tethered their small stock in the 
field. Class 1 farmers really have no choice as according to 
the survey they only possessed 0.04 ha of grazing per l.s.u. 
As Rossiter and Ndegwa (1974)11 estimated that the carrying 
capacity of natural pasture in lower Machakos is of the order 
of one l.s.u. per 1.S to 6.0 ha, even the largest farmers 
(Class 4) cannot depend'-entirely on natural pasture as a source 
of feed for their livestock. The average numbers of livestock 
on the various classes of farms are shown in Table 1 whilst the 
total number of cattle, sheep and goats in Machakos, Kitui and 
Embu districts are detailed in Table 2. 

5. Overstocking would appear to be extreme in' the survey 
area. Nevertheless, livestock inspected by the mission 
appeared to be in good condition, suggesting a high level of 
livestock husbandry skills. Further evidence of these is 
provided by the survey data on cattle herd composition (Table 
3) in which it will be seen that 57 percent of the total herd 
are female, despite the fact that most small farmers keep at 
least two mature males. for- work" purposes,.l .... ; 

Availability of productive livestock 

6. The indigenous livestock are well acclimatised to semi-arid 
conditions but are, as a consequence, relatively poor 
producers. If a demand for more productive livestock was 
stimulated by project operations, these would be difficult to 
obtain in the early stages of development. 

Incidence of disease 

7. Tick borne disease, particularly East Coast Fever (ECF), 
could be a major constraint, especially if exotic stock are 
introduced in number into the farming system. 

~Rossiter, J. and Ndegwa, J.A. (1974) GOK-UK Pasture 
Project Report, Katumani. 
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8. At present 56 percent of the .tot~l available labour is 
required for livestbck husbandry purposes; 47 percent of the 
farms being managed by women and 16 percent and 25 percent of 
all farms hiring full-time and casual l~bour, respectively~ 
During periods of high labour demand (M~rch-May; July-August; 
November-December) livestock husbandry competes with crop 
hU6banJry for ~v~ilQblc labour. Ac a consequence some farmers 
sow and weed too late. These difficulties are compounded by 
the fact that although oxen are underutilized for the major 
part of the year it is most difficult to provide adequate food 
for them at the end of the dry season when their labour is in 
most demand. Availability of labour at certain periods could 
therefore be a constraint on increasing livestock production. 

Availability of capital 

9. The survey data suggest that net income per capita is very 
small on all farms (Table 4) and, apart from livestock 
operations that contribute an average 65.4 percent of the cash 
income from the farm (Table 4), capital formation is so small 
that few developments can be financed from farm income. 
Livestock are .an±nsu.ran"ce" .against . ..c.rop aLlure,' "as a-t such 
times they are sold to purchase cereal and legume grains; 
otherwise they are raised and sold to pay school fees, etc. As 
a consequence of lack of capital, although 78 percent of the 
,farmers in the survey owned a ploug~, only 20 percent owned an 
ox cart and few could afford water tanks. 

Availabilityo£.credit 

10. An additional factor restricting any form of livestock 
development that requires capital is that few farmers possess 
title to their land and therefore cannot obtain long-term 
credit. 

Availability of relevant experimental data 

11. Lack of relevant data could be a major constraint on 
livestock development. It has been suggested that a consultant 
with a "systems approach" to the problems is required. At 
present the essential requirement is a rapid acquisition of 
meaningful data and the application of a systems methodology in 
its analysis. An in-depth study of the social, economic and 
technical factors involved in the livestock industry of the 
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and analysed, hypotheses as to the most suitable development 
methods can be tested experimentally. Presentdeveloprnental 
ideas are based on 'inadequat~ dat~. 

B. Critical Assessment of the Existing\Livestock and Forage 
Research Programmes 

studies on the utilization of poor quality roughage 

12. These include attempts to improve roughage quality by 
chemical treatment, physical treatment and supplementation. It 
is suggested that studies to improve roughage quality by 
chemical treatment should be suspended as similar studies are 
being conducted world-wide and if an economical method suitable 
for the smallholder is ultimately developed the technology can 
rapidly be transferred 'to Kenya. 

13. Chopping roughage may increase intake but past studies have 
shown that one reason why livestock thrive better than expected 
during the dry season in semi-arid regions is because they are 
very selective feeders. Chopping roughage reduces selectivity 
and will only increase 'productivity if it is accompanied by -
supplementation. Supplementation studies should concentrate on 
the cheapest supplements (preferably farm grown) for specific 
types of livestock, i.e., rapidly growing young animals, draft 

,animals immediately before and during work periods, and milYing 
animals. 

Studies on the productivity and'utilizati6n of:natural 
pastures 

14. Cattle, sheep and goats graze six paddocks using a variable 
livestock biomass technique. Records are kept of livestock 
weight and pasture samples are clipped and analysed for total 
yield, dry matter contenL, nutritive value and digestibility. 
It is also proposed to study intake using a tracer with faecal 
collection and selectively using an oesophogeal fistula 
technique. This experiment is of interest but not particularly 
relevant to the immediate problems of improving the very small 
area of rough grazing now used by the majority of farmers. 

Studies on the proper feeding of draft animals for improved 
and efficient power 

15. The trial' utiTTzes eight teams; four learns or ;:'HI~ll _E.b. 
Zebu and four teams of Friesian X Sahiwal crossbreds. Two 
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teams of each breed receive a maintenance ration whilst the 
other teams are fed twice the maintenance ration. Each team 
performs all draft animal t'asks on: 2 -ha'of land: '.Traction i-s' 
measured by dynamometer and speed t~sts, energy requirement by 
livestock changes, and efficiency of operation by crop yielda. 

16. It is suggested that this trial may provide only part of 
the information required. First, if it is intended to increase 
milk production by the use of crossbreds, then the moat 
available and economical cattle will be Small E.A. Zebu X 
Friesian (or some other highly productive milk breed), th~ male 
or female crossbreds being used for draft purposes, Thus the 
comparison should be between Small E.A. Zebu X Friesian draft 
oxen. Secondly, the small farmer needs to feed his oxen at the 

-minimal level commensurate with efficient work performance; 
this is probably a regime in which oxen are fed a maintenance 
or even at times a sUb-maintenance ration, except for times 
before and during work periods when an above maintenance ration 
will be required. 

Studies on the conservation and utilization of conserved 
fodder 

17. These include: 

(a) a series of demonstrations on the cost and efficiency 
of various silo structures using various forages that 
would include failed crops and one harvest of a 
rattooned sorghum crop; and 

(b) hay making demonstrations (using tripods for drying 
and simpl,e racks for :s:torage. 

\ 

Experience elsewhere suggests that these practi~es are 
unlikely to be accepted very quickly by small farmers. It is 
suggested that project staff should also study conservation of 
standing ha'y that it is pos,sible to produce in the t-lachakos 
climate, and of bush and tree legumes lopped in the dry season 
for forage. 

Studies on the utilization of cultivated pasture and 
fodder crops 

18 Pennisetum purpur~um variety bana has been identified as a 
suitable fodder crop. The feeding of bana as a sole source of 
feed to four milking cows is being compared with the feeding of 
bana supplemented with dairy meal. Thi~ trial is statistically 
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invalid as a mlnlmum of severn to eight milking cows in each 
treatment would be r~qu.i.re.d .. and. -the.,,,,,"['~-Sl:llts-~·,c,a<n-~ Ofll¥~·be..:,-·us-ed-~y.lt's-;.'~5:~ ,,:z~, 

a demonstration. 

Investigations of the nutritive value of losall~available, 
feedstuffs 

19. A laboratory has been equipped for proximate analysis and 
ftin vitro ft digestibility studies of local feeds. It will be a 
useful service for the future investigational programme. 

C. Project Proposals For The Animal Production Package 
Designed to be Used in Pre-Extension Trials 

20. As there was constant pressure on the livestock and forage 
production sectors to quickly design an animal production 
package for inclusion in pre-extension trials, the following 
package designed as an integrated feeding and management system 
was proposed. ' 

* inclusion of fodder crops in the cropping system 

* improved utilization of crop~residl!as-, 

* improvement in the productivity of natural grazing 
land by the introduction of more productive grasses 
and legumes 

* adjustment of livestoc~ numbers and types to the feed 
resources available 

* provision of, appropriate livestock housing and watering 
facilities 

* the introduction of exotic livestock (dairy cattle and 
goats) and their management on a zero grazing system 

21. It w~s propc~cd to introduce this untested "racka~eft on 
eight smallholdings. It is very different from any proposed 
agronomic "package" and would attempt to fit "hat is 
essentially a high input/high output sUb-system into a low 
input/low output farming system. The survey shows that the 
capital requirement for such a pack~~e would be far in excess 
of the farmer's capacity to generate capital and the labour 
requirement could be excessive at planting, weeding and 
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harvesting periods. The mission therefore suggested tha,t ".the. 
plan to introduce this package 'on -tffe' eight farws be deferred 
and that the programme as outlined in the s€ctioIT'below be '., 
adopted. 

D. proposals by the Mission for a Modified Research and 
Development Programme 

22. Although the survey has been conducted in only one area of 
the reg!on it is obvious that several different 
micro-environments exist and that it will be easiest for the 
larger (Class 4) farmers to introduce the new technology. 
Under these circumstances a number of different "packages" will 
be required but the project staff cannot provide these without 
detailed information on the operation of present systems. This 
they do not possess. 

23. The first requirement is to prepare an in-depth one year 
survey of existing production methods on the four classes of 
farm detailed in the survey and in different environments. 
This survey should include an inventory of livestock by number, 
type, birth, purchase, mortality, slaughter and sale data. It 
should also include details of breeding, management, feeding 
and watering methodsi measurement' of· weight gains and milk . 
production; a study of disease control measures; and analysis 
of home consuQption, marketing, and prices. The survey should 
be a joint endeavour of animal husbandmen, social 
anthropologists and economists. 

24. Hhilst the in-depth survey- is being conducted it should be 
possible to pr,epare a nurnber of simple .o".pack:ages l

' ,that,could be·:", 
included in one or other of the pre-extension trials. It is 
possible that these would include some or all of the following 
suggestions: 

(a) The planting of small areas of fodder crops, and 
leguminous fodder bushes and trees on the holding. 
The fodder crops should be planted as close as 
possible to th~ boma. TheY-COUld be planted on 
f arm boundar ies, replac ing existing spec'ies such 
as si~al and euphorbia. Acacia Tortilis might be 
a suitable fodder tree to utilize. varieties of 
panicum maximum appear to be the most suitable 
forage grasses. The possibility that some varieties 
of this grass grown on the seed farm may be fixing 

! I.. .• ~ _ • _ _ •• "'I '"j .: _ ...... -. .:).! .",.L. _ ~ .... 1.- ...... .: ...... ~ .. ,-, , .... ,~ ~ ,"f ... ~ ..... ....".l 
.to ........... "' ....... '.:) ......... """" ... " ............... _,.i .... ~ ___ ..... ___ ..... __ .......... ___ ~ ... _~" __ 



ANNEX IX 
Page 8 

(b) Improved utilization of'crop"residues, ~rimarily 
by storing stover and leguminous haulm sO ... that. they 
cannot be destroyed by. termi tes, and ·als.oby modest 
supplementation of the residues. 

(c) Improvement of the productivity of natural grazing by: 

(d) 

(e) 

, (f) 

( g) 

(i) bunding to improve water retention; 

(ii) clearing toxic weed species such as lantana 
and sodom apple but not legume bushes; and 

(iii) overseeding with suitable legume and/or grass 
seeds at the beginning of the rains. 

Production of one or more crossbred calves by the use 
of AI so that farmers can get experience in the raising 
of crossbred calves before they manage mature animals. 
It is likely that the most suitable crossbred would be 
the small E.A. Zebu X Friesian ~s t~is animal 'is 
already known and favoured in the region. 

An attempt to persuade farmers to use crossbred dry 
mi lking cows faL,draft puz:pOSQs .•. ·~ In: thi s.\vay" the . 
efficiency of offtake of the herds would be improved, 
young bulls being sold. Milking cows would not be 
used for draft purposes for two months before calving. 
The crossbred cows should increase farm milk production 
by at least a factor of four. As even the smallest 
farmers own an averag~.of four head of cattle, and on 
these farms the .male~cal'\les could be "sold.:..at .weaning,..,: 
it should be possible to use the cows for both milking 
and work purposes. ILeA should be consulted as this 
organization is attempting to introduce the use of 
females as draught cattle in Ethiopia. 

There should be no attempt to limit livestock numbers 
in the first stages of development as this would be 
resisted by che farmers as live5to~k are their 
insurance against famine. As crop and livestock 
productivity increases the idea of restricting 
livestock numbers might slowly take root. 

During the first ·stages of. development there should 
be no attempt to provide housing. Legume forage 
J-rf'~A shol]ld be olanted arollnd the bornas, and the 
latter should be "live-fenced i

'. A numoer or 
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indigenous species--ar'l::< :ava:ilableforlive fencing. 
Water can be collected f..rom· -the roofs of houses. 
Simple feeding boxes should be constructed of local 
materials. Mineral licks should be introduced. 

(h) Milk goats might be introduced onto the smallest 
farms. Generally, more attention should be paid 
to the management of small stock and there should be 
close cooperation with the Sheep and Goat Development 
Project (KEN/71/527). 

(i) An attempt should be made to promote poultry 
production, particularly if crop production is 
increasing as there will be additional quantities of 
waste cereals and pulses available from threshing 
operations. The possibility of feeding termites to 
poultry should be examined. 

25. At the same time as the in-depth survey is conducted and 
some simple "packages" are included in pre-extension trials, 
the poscibility of transforming holdings into cropping/dairy 
farms should be explored at three unit farms, one sited at 
Katumani and two at sub-stations in the Machakos and Kitui 
Districts. At. these unit farms, opera-tions should be tested in 
terms of cash and energy (labour plus animal power) for a 
period of at least three years. If the studies show that 
cropping/dairy farms could be economic in the region, then some 
method of financing their introduction would have to be found. 

\ 



TABI,E 1 

Date from the farm survey in Mwale Location, Machakos Distriet 

Class of i. Total Av. area of farm . Crops as Av. number of livestock 
farm farms total crop grazing i. total cattle sheep goats 
(ha) (ha) (ha) (ha)!:'/ 

1. 0.1-2.0 23 1.30 1.02 0.18 78 4 3 5 

2. 2.1-5.0 26 3.24 1.62 1.52 50 5 3 9 

3. 5.1-10.0 26 7.54 1.92 5.52 25 8 3 13 

4. 10.1- 25 17.80 3.24 14.46 18 11 3 13 

All farm.)) 7.47 1.95 5.42 26 7 3 10 

, 
Notes: 1/ 0.10 ha of land allowed for the homestead 

2/ Data from 100 selected farms from a total of 692 

Source: Rukandema, M., Mavua, J.V. and Audi, P.O. (1981). Report on Farm Survey Results 
for Mwala Location. Tech. Rep. No.1. Dry1and Farming Res. Deve. Project: 
;~atumani, Machakos, Kenya 

1\N1 EX IX 
Pal 2 10 

Total ha l razing 
1.s.u. per 1.s.u. 

4.6 0.04 

6.2 0.25 

10.1 0.55 

12.7 1.14 

8.4 0.65 

0_-.. • 



, 

District 

Machakos 

Kitui 

Embu 

TABLE 2 

Estimated Livestock Population (1979) in Machakos, Kitui and Embu Districts 

(000) 

Cattle Shee.E. 
Zebu Grade Total Hair Wool Total Hair 

Beef Dairy 

299.3 40.0 8.9 348.2 121.5 20.1 141.6 267.4 

290.1 nil 0.3 290.4 85.9 nil 85.6 380.6 

74.6 nil 14.5 89.1 35.2 2.0 i 37.2 108.0 

Source: Ministry of Livestock Production 

Goat 

AI NEX IX 
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Hilk Total 

0.1 267.5 

nil 380.6 

0.1 108.1 
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Average Composition of the Cattle Herds in the Surveyed Farms 

Class of Livestock Total Sub-Total i. Total 

Cows 3 yrs old 215 

Heifers 1-3 yrs old 120 

Female Calves 1 yr old 60 398 57 

Mature Bulls 3 yrs old 177 

Immature Bulls 1-3 yrs old 65 

Hale Calves 1 yr old 60 302 43 

All Cattle 700 

Source: As Table 2 

\, 
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Percentage Cash Income Derived from Livestock Husbandry and 
Net Cash Income per Capita on Surveyed Farms 

Class of farm 

1 

2 

3 

4 

All Farms 

% Farm 
cash income derived 

from livestock husbandry 

57.4 

59.8 

78.5 

65.8 

65.4 

Net cash income 
per capita 

(KShs) 

626(1) 

387 

429 

596 

509 

Note: (1) Class 1 farmers often earn cash wages outside the farm. 

Source: As Table 2 



ANALYTICAL FRAUEWORK 

FOR 

PLANNING, EVALUATING AND IMPLEMENTING 

FARMING SYSTEMS 

ANNEX X 
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Planning, evaluating, and implementing overall planG with 
individual farm family units can be a relatively simple and 
~orkable process if undertaken in a systematic, logical, and 
step-by-step procedure as outlined below: 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

INVENTORY RESOURCES. Prepare a complete inventory 
of farm and family resources -- physical,' human, 
and financial -- starting with layout maps of'the 
farm units to show physical layout features. 

C L AR IF Y F AH I L Y GO A LS AND NEE D S • -P 1 a n s m us t b e 
in accord with the unique; ~pecified goals of 
the individual family. 

IDENTIFY PROBLEMS. Itemize constraints which 
hinder achievement of_family goals, in order 
of urgency and severity. 

ANALYZE ALTERNATIVE FARMING SYSTEHS. First, 
evaluate the "present" farming system, using 
physical and eccnomic standards and measures 
Then, analyze alternative systems (considered 
feasible and acceptable), using the same standards 
and measures. 

\ 

SELECT· A PLAN. Choos~ the plan which seems most 
promising for achieving family goals and needs for 
long-run development. 



Step 7 

Step 8 

Step 9 

Step 10 
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U!PLEMENT THE PLAN~ 'Set pr-:i.O-rities for 
step-by-stepde»e19pm.n~ o~, the chosen plan 
over a period of years, starting with the 
innovations and changes which have the fastest 
IIpay off" in saving labour, assuring the family 
food supply, improving land resources, increasing 
production and income, or other goals most 
important to the family, following the guide, or 
blueprint, in the farm plan. 

ASSIGN RESPONSIBILITIES. Decide who in the family 
will accept responsibility for management 
decisions, labour, etc., for each phase of 
developing and operating the selected plan over 
time. 

EVALUATE PROGRESS. Analyze each year's records 
to measure progress toward achieving goals . 
projected for the farming system and to guide 
year-to-year adjustments. 

ESTABLISH CONTROLS. Keep annual changes 1n li.e 
with long-term plans to assure progress to\-1ar( a 
better balanced system, setting judicious 
priorities for investing capital, utilizing 
labour, adopting new technologies, etc. 

ADJUST. Keep plan flexible for adopting new 
technologies, including better varieties, 
improved tillage implements and methods, 
and more productive livestock manage~ent, 
which enhance performance of the n?w 
farming system. 

\ 



MISSION'S COMMENTS ON THE PROPOSED 
UNDP/FAO PROJECT 

1 • Th e Mis s ion sup p 0 r t s : 

ANNEX Xl 
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(a) The abolition of the post of the soil and water 
conservation engineer, provided that the research 
aspects of this major discipline will be handled by 
the soil physicist attached to the USAIO/USOA Project, 
and its developmental aspects by the senior technical 
advisor/soil conservationist provided for in the 
proposed new UNOP/FAO Project KEN/8l/0l2--Pre
paratory Assistance in Soil and Water Conservation 
(Embu/Machakos). This discipline should be 
implemented by the provision of an a_sociate 
expert in soil and water conse-vation to be stationed 
at Katumani, who will work und,>r the direct guidance 
of the senior technical advisQ Isoil conservationist. 
1ft h e sec 0 n d it ion s are not 'n e the nth e po s t -0 f the 
soil and water conservation en ~neer should be 
retained. 

(b) The creation of the post of plant breeder in sorghum 
and millet, an area which requires further work in view 
of the importance of -t h e-s e two.: ere a 1 crops to the arid 
areas. 

(c) The creation bf only one agronomist post (at a fairly 
senior level). 

(d) The-·creation of the seed produ:tion specialist but not 
of the associate expert in thi; field. 

(e) The retention of aMsociat~ ~~ e~t in fa~~i~g systams 
and the creation of a new a~s~~iate exp~rt in agronomy. 

, , 
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(a) The creation of the position of plant breeder (other 
cereals and root crops). The sorghum and millet 
breeder has already been recommended and endorsed by 
the mission. The other major cereal in the project 
area is maize and this will be covered by the senior 
maize breeder of the USAID/USDA project who is expected 
to arrive shortly. 

( b ) Th e abo 1 i t ion 0 f tIt e po s t 0 fan i mal pro due t ion / 
nutritionist; this post should be retained. 

(c) The creation of a new post in dairy production. The 
possibilities for a dairy industry in the dryland areas 
are still unsure, and whatever experimental work is 
needed can be haqdled by the animal production/ 
nutritionist. 

(d) The change in the title of farming 
to that of production agronomist. 
basis for such a change. 

system specialist 
There is no logical 

3 • Th e m iss ion we 1 C ( 11 est he est a b 1 ish men t 0 fan ext ens ion 
liaison officer to b appointed by the Government of Kenya and 
stationed at Katumani Station. This officer should also be 
responsible for the development support communication aspect of 
the project. The mission also endorses the proposed training 
programme but wishes torecomme~d a shift in emphasis from 
academic studies to s;,ort-termtr.aining. This is be"Cause: of ' 
the very heavy emphasis on academic training by the USAID/USDA 
project. 

4. The misiion stro"lly recommends the creation of a post of 
senior dryland farmi .. g specialist as technical advisor to the 
National Coordinator and to act as team leader at Katumani. 
The cost of this pas: could be shared equally between the 
UNDP/FAO and the USA"n/USDA projects. 

\ 
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5. The mission believes that the number of national 
counterparts as proposed in the new Project Document is highly 
unrealistic. It consists of 30 research of.ficers .. , .. 16technic.a! 
officers and 61 technical assistants. It would be impossible 
for the Government of Kenya to locate and recruit so many 
research and technical officers. The mission r~commends this 
number be reduced to conform with the availability of 
counterpart staff in the Ministries of Agriculture and 
Livestock Development. 

6. The mission has serious doubts about the institutional 
arrangements proposed for the execution of the UNDP/FAO 
project. The FAO staff can not be technically responsible to 
the Director of Agriculture (MOA) who is located in Nairobi and 
who has many other important functions. This responsibility, 
which calls for daily attention, can only be effectively 
exercised by the National Coordinator. Similarly, the national 
staff at Katumani can not possibly perform their duties 
eif ctively if they are, on the one hand, administratively 
con~rolled by the Director of the Katumani Station (including 
to!:. authority to incur e:<penditures)' and,· on the othet' ha.hcl, 
re~ )onsible to the National Coordinator for day-to-day 
rna ~ers. As rec6mmended earlier by the mission, these two 
functions need to be combined in the post of the National 
Coord inator. 

7. In the terms of reference of every UNDP!FAO-expert a line .
should be added to indicate the nature of the activities which 
should be carried oui jointly with the staff of USAID/USDA team 
as well as with experts of other donor-assisted projects where 
sLilar activities are conducted. In addition, the specific 
ra<ponsibilities and contributions of each expert to the unit 
ra.m and the verification and pre-extension ~rials should be 
cl!arly spelled out. 




