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EXECUTIVE SUBPMARY

The project period for review extends from 1986 when the two previous sector
reviews were carried out. Because the agriculture and forestry sectors have
overlapping interests, this review has examined the two sectors together. The
main objectives of the review are:
= to assess the performance of the agriculture and forestry
programnes in Turkana District,
- to assess the programmes' impact and strategies in relation to
their future viability within the TRDP,
= to make recommendations for changes in objectives and strategies
for both the short-term (1990/93) and the long-term (next 10

years) .

The Turkana pastoral society is resilient and pastoralism will be the major
organizational and production system 'in both the short- and long-term.
Therefore, agricultural, forestry and fishing activities must be in support of
the pastoral production system.

Within agricultural production, a greater payoff is likely to came from rainfed
than from irricated cultivation. Rainfed farming should, therefore, be
allocated a share of management time and other resources equal to that given to
irrigation activities. Given that the distribution, size and potential for
rainfed agriculture in the district as a whole is not known, a baseline study
should be undertaken before deployment of extension services and logistical

support 1is given to the farmers.

Where irrigation has been established, the management and production systems
should increasingly be handled by the farmers' organizations. Water Users
Associations or equivalent organizational structures should be strengthened
where needed. Co-operatives should be promoted for the development of economic
activities but only if they are started with the full participation of the
farmers and if its business activities are kept to a level at which the co-

operative can manage.

" The economics of irrigated production can be improved by introducing suitable
crops which require minimum input and which contribute to the local food
supply. One such crop is dates, which is already established at Turkwel.
Date production should be expandec for use as a cash and food crop. At the
sane time, more research shoulc be conducted on the date palms to increase the
level of knowledge both at the district anc national levels. Test trials for
other desert crops in the dryland areas should be implemented.

Agricultural and forestry activities can be most efficiently organized by
supporting traditional production systems, rather than creating new organiza-
tions or lancd use patterns.

Efforts should be increasec on the promnotion of agroforestry, particularly in
areas used for cultivation. ‘

latural vegetation will continue to provide most of the wood requirements for
the local people and much of the fodcder for goats and camels. Forestry
resources should be expanded, through preservation and planting, with a focus
on the production of fodder and nitrogen-fixing species for traditional farming
systems. ’ :
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A greater local capacity 1s needed in the district, and to this end, it is
important to train Turkanas in pastoral, irrigation, fisheries, forestry and
agricultural skills. In addition, the forest, livestock and agriculture
Gepartinents should have a unified extension programme work in order to minimize
staff and operating costs, and to facilitate extension in general.

The fundamental future objective of the agricultural and forestry sectors
should be to support and assist pastoral society in order to improve procuction
and conserve the physical environment.
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CHAPTER 1 = INTRODUCTION

1.1 BACKGROUND

During the 10th Annual Meeting in October 1988 between the Government of Kenya
(GOK) and the Norwegian Agency for International Development (NORAD) on the
Turkana Rural Development Programme (TRDP), the Norwegian Delegation indicated
that Norway would be willing to enter into a new agreement for financial
support to the TRDP for another four year period (Ref. Protocol from 10th TRDP
Annual Meeting in Naivasha, October 5-6, 1988).

In orcder to facilitate decision making on the future orientation of the TRDP,
the NORAD Delegation to the Annual Review 1989 informed Kenya that reviews of
several sectors would be carried out (Ref. Report from the TRDP Annual
Programne Review, March 9-10, 1989).

In acdition to the health, education and livestock sectors, the agriculture and
forestry sectors were selected to be reviewed. The agriculture and forestry
sectors under the TRDP were reviewed by two separate teams in 1986 (Ref. Report
of the Review lission of October 1986 on Forestry Development Project 1984/65-
1986/67 and Report of the Sectoral Review on Irrigation with reference to
‘lurkana Agricultural Extension and Support Unit Project Proposal 1984-1967).
Recognising a need for developing linkages between the two sector programmes,
NORAD decided that this review should incorporate both sectors. A team was
recruited fronm the relevant Government institutions, together with persons
possessing a good knowledge of the Arid and Semi-Arid areas.

The composition of the team reflects a need within NORAD for a second opinion
on how the TRDP is performing within the agriculture and forestry sectors.
Therefore, independent consultants were recruited. In order to facilitate
participation in the review exercise and the follow-up process on the part of
the concerned national institutions, representatives from GOK and HORAD were
also appointed. A list of the team members, and the respective institutions
fron which they have been recruited, is presented in Appendix I.

1.2 GOK POLICY FRAMEWORKS FOR AGRICULTURE AND FORESTRY

National long term development policy is found in 'Sessional Paper (SP) No.l of
1966 on Econonic Management for Renewed Growth.' It is this key policy
document which was used to elaborate the current 'National Development Plan

1989-1993' (NDP).

This Sessional Paper was developed after the oil shocks of the seventies, the
decline in Kenya's terms of trade, damestic inflation of the early eighties and
the devastating national drought of 19€4. To date no major review of the
national strategy has been undertaken in spite of the current domestic
inflation and the continued problems with balance of payments related to the
deterioration of the terms of trade in general, and the collapse of the
International Coffee Organisation Agreement in particular.

Agriculture

The Sessional Paper, driven by the need to feed the increasing population, set
a Gross Domestic Product (GDP) growth target of 5.6% per year for the period
1964 to 2000. Agriculture within the national goal was targeted to grow at the
rate of 5% annually, provide food security for about 35 million people by the
year 2000, absorb new workers at the rate of 3% yearly with increasing



I

productivity, supply export crops to get a 150% increase in agricultural export
earnings, and finally stimulate off-farm rural activities to facilitate a 3.5%-

5.0% annual crowth in off-farm jobs (Ref. SP).

L ]

According to the current Development Plan, agriculture grew at 3.7%, 4.5% and
3.8% in 1965, 1986 anc 1987 respectively. This pattern led to a revision of
the growth target for the plan period to 4.6% with the added caveat that it is
desirable to achieve a higher rate through "vigorous induction of technical
change" (Ref. NDP, ppd4). Agricultural policy is prioritized as achievement
of internal self-sufficiency, maintenance of strategic reserves and generation
of additional export supplies (Ref. NDP).

The strategies identified in the SP to arrive at the agricultural sector
targets were improvements on farm practices by adoption of improved varieties,
fertilizers and disease and pest control, and research in new varieties and
diversification to higher value export crops. For national food self-sufficien-
cy, intensification was recomended for all crops but particular attention was
paid to maize for in the words of the SP "white maize is the only one that
cannot be secured easily or economically on the world market" (Ref. SP, pp7l).
Consecuently the measures to be adopted are new hybrids, priced to approximate
domestic production, consumption ang ehcouragement of on-farm storage (Ref.

SP).

Cross referring agriculture to the Arid and Semi Arid Lands (ASAL) section of
the SP shows that there was clear recognition of the need to develop specific
drought resistant crops and small-scale irrigation to help in guaranteeing food
security for districts like Turkana.

By the time the NDP was drafted, the importance of drought resistant crops such
as sorghum, millet, potatoes, beans, other legumes and oilseeds, was getting
prominence (Ref. RDP). The NDP also recognises that there is repeated food
insecurity in the ASAL areas. The strategies for handling these are iden-—
tified as government assurance of availability of supplies, storage and
stabilised producer prices (Ref. IDP).

Forestry

The SP recognises that the strategy for agricultural growth would lead to
greater fuel wood demand. The attendant urbanization would lead to greater
Gemand for charcoal, firewood and comnercial wood. The three categories of
wood energy were thus targeted to grow at 3.0%, 4.7% and 6% annually between
1985 and 2000. The needed expansion was to come out of three programmes for
wood energy supply. These are agroforestry, reforestation and fuelwood

plantations (Ref. SP).

Fuelwood provides 70% of the energy used in Kenya and 95% of all rural energy
needs. There already is a shortage of supply of fuelwood which is expected to
grow as follows; 1985 5.4 million tonnes; 1990 9.8 million tonnes; 1995 12.0
million tones and 2000 30.6 million tonnes. Of the 18.7 million tonnes
supplied in 1980, 47% was from agroforestry sources, 28% was from gazetted

forests and 25% was from rangelands (Ref. NDP).

Since the rangelands are increasingly important as a source of wood energy as
they provide about 75% of all urban charcocal and since regeneration of
rangelands biacmnass is more problematic than regeneration in high potential
areas, the NDP set the objectives of setting special ASAL afforestation
programmes, protection and monitoring of vegetative cover in ASALS, expanding
chief's nurseries to ASAL districts (Ref. NDP and Kenya Forestry Subsector

Review; World Bank 1968).



Forestry resources are seen at the national level in terms of their provision
of energy anc not as fodder. In the case of Turkana the more important aspect
of forestry resources is their provision of fodder for livestock since, it is
argued that the local energy;crisis can be met by collecting dead wood.
However, to take care of the increasing urban population, it is important to
begin planting trees for the supply of the small urban centres and the future
population whose energy consumption will need more fuelwood resources as food
patterns chance.

ASAL Policz

The Government of Kenya has shown commitment to ASAL Development since 1979
when, in attempts to deal with the devastating droughts of the 1970's, it
published ‘Arid and Semi-Arid Land Development in Kenya: The Framework for
Implementation, Programme Planning and Evaluation.' This document set the
objectives of ASAL development programmes as:

a. development of human resources,

b. exploitation of productive potential,
C. resource conservation , and

€. integration with the national econony.

Since then these objectives have been incorporated into the programmes in the
various districts in an uncoordinated fashion as was concluded by the com-
prehensive review ‘Arid and Semi-Arid Lands (ASAL) Development Programme
1988, ' which was comnissioned by GOK and financed by the International Fund for
Agricultural Development (IFAD) and the United Nations Development Programe
(UNDP) .

At the policy level, the 1979 objectives have remained as the key ones for the
GOK to date. After the IFAD review, a new ministry, the Ministry of Reclamation
and Development of Arid and Semi-Arid Lands and Wasteland (MRDASAW) was created
in 1989. The immediate rationale for its creation was ASAL policy coordination.
Since 1979 the lack of one policy institution whose basic responsibility would
be to develop policy on ASALs, has led to fragmented thinking about ASAL
development. It is expected that IMRDASAW will not only make ASAL policy, but
will also coordinate external resources and district-based programmes and
evaluate, from a national perspective, the development activities in the ASAL
areas of ‘the country.

" The GOK has not issued a specific document setting out the policy arena for the
new Ministry in detail. Proposals have been made within the government and
some intra-ministerial discussions were taking place during the last week of
November 1989. It is expected that the key activities by the Ministry in the
near term will be to:

a. develop a financing mechanism and procedures for ASAL develop-
ment ;

b. set policies and procedures for coordinating donor. and Kenyan
personnel within specific district programmes;

C. set national ASAL development strategy including research;

d. cocrdinate implementation of the programnes.

On-going discussions suggest that the lead sector in the development of ASALs
will be livestock. Crop agriculture will play a supportive role to the lead
sector. Conservation will get special attention particularly where it is
related to water harvesting and will preferably be implemented on a catchment
basis.

Capacity in the Ministry has been built up by transferring the ASAL Planning
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Section of the Ministry of Planning and National Development to the ministry.
The senior levels of the Ministry have been staffed. Discussions with districts
and donors are in progress.

Since ASAL programmes were initiated after 1979, there has been a tremendous
increase in staff and operations in districts where the needed instituticnal
capacity was often lacking. However two remaining policy issues are the
training of staff with the competence to handle ASAL development needs and the
training of people from the ASAL districts in keeping with the District Focus
Strategy. For example, out of about forty technical agricultural staff in
Turkana, less than ten are from the district and they are concentratec at the
lowest level. Similarly, there is need to address ASAL institution building
from a community perspective for it is those institutions which will be
expected to carry the long term burden of development if sustainability is to
be assured.

1.3 AIMS AND OBJECTIVES OF THE REVIEW

The scope and dbjectives of the review are given in the two sets of Terms of
Reference (TOR) in Appendix II. .

Just as it 1is not justifiable to separate the agriculture sector from the
forestry sector, it is difficult in the Turkana context to keep these two
sectors apart from the livestock sector. A review of the latter sector has
alreacy been carriecd out (Ref. Turkana Livestock Review, Phase 1 in Noverber
1968, and Phase 2 in March 1989), so the review team for the agriculture and
forestry sectors will restrict itself to making references to the livestock
sector review reports. As for research activities, the readers of this report
should also refer to the Report of the Turkana Resource Evaluation and
Monitoring Unit (TREMU), January 16-19, 1989. Although the NORAD-financed
TREIU programne is closely linked to the fields being reviewed by this tean,
the TREMU activities are cutside the scope of work of the review.

The project period for review extends from 1986 when the two previous sector
reviews were carried out. The team has, however, felt free to review opera-
tions which took place prior to 1986, whenever it was found to be necessary
and/or relevant. The team has also reviewed and considered the relevance of
and follow-up to the recomnendations made by the previous review teams.

« 1.4 NORAD'S IRVOLVEMENT IN TURKANA DISTRICT

The Turkana Briefing Notes (Helland, 1987) give an extensive account of the
history of Norwegian development assistance to Kenya.

In brief, NORAD's involvement in Turkana stems back to the mid-sixties through
fanine relief assistance in response to severe drought in the District.

Throughout the seventies, NORRD had been involved in a couple of development
activities, namely the fisheries project and the Turkana road. In the mid-
seventies limited support was also given to the irrigation sector, through a
study to determine the feasibility of constructing a dam on the Turkwel River,
and through support for expansion of irrigated agriculture initiated by the
Government of Kenya, the Food and Agricultural Organization of the United
Nations (FRO) and the UNDP.

In 1979, the Skjerdal Mission was set the task of reviewing on-going NORAD-
supported projects, and the possibilities for expansion. ‘That year three
different missions carried out further studies and appraisals of the irrigated
agriculture, forestry and health sectors in Turkana District.
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In 1960, the KEN-040 agreement was drawn up to cover future activities on rural
development in Kenya. This agreement initiated the establishment of the
Turkana Rural Development Programme (TRDP) (Ref. Ilelland, 1987, and Sorbo et

al, 1988). .

The Irrigated Agriculture Sector

In 1966 Kenya's Ministry of Agriculture (FMOA) initiated a pilot irrigation
scheme at Kaekorongole or Turkwel, with financial support from the German
Catholic Bishops Organizations (MISEREOR) and technical assistance fram the
FAO. The results indicated potential for irrigated agriculture in Turkana, and
a second scheme was started at Katilu in 1970. The Amolem scheme was set up in
1976, again with FAO technical assistance but with funding from NORAD through
the UNDP. This marked NORAD's initial support to the irrigation sector in the
district. These three schemes were known as the Turkana Irrigation Cluster,
and their long-term objectives (as with the other irrigation schemes in the
district) were essentially to provide alternative means of income to destitute
pastoralists and to improve the food security situation in the district.

The Turkana Irrigation Cluster was under direct FAO management until 1978 when
the MOA took over. The FAO retained an advisory capacity. Extensive MOA
involvement augmented existing organizational problems in terms of failure to
provicde timely inputs needed for irrigation and farming, and its total
managerial control of schemes which tended to reduce the role of farmers to
casual labourers (Ref. Helland, 1987).

The FAO/UNDP project was cue to be phased out in 198l1. Under the KEN-040
agreement, NORAD was to continue its support to the irrigated sector, and it
was then agreed that FAO would continue to provide technical assistance. Thus
the FAO/NORAD ~Assistance to Irrigated Agriculture in Turkana/Pokot' was
officially initiateé in 1982, and concentrated essentially on the Katilu,
{aekorongole and Amolem schemes. The long-term objective of this project was
the development of self-reliant communities by establishing cooperatives
capable of organizing the production of adequate food supplies and by making
social services available. So between 1982 and 1985 activities were geared
towards the restructuring of the irrigation management systems of the schemes.
The management role of the MOA was reduced, and irrigation systems at Katilu
and Amolem were changed form ridge-and-furrow to basin irrigation, hence
eliminating the need for mechanical cultivation and significantly reducing the

operating costs of the schemes.

When the project terminated in June 1984, it was concluded that the majority of
the schemes did not have sufficiently reliable water supplies to allow the
irrigated plots to provide the settlers with all their basic needs, and that
the disappointing performance of the Katilu Cooperative indicated that the
management of schemes through cooperatives was not financially and economically

viable.

Although operating costs had been significantly reduced, little improvement had
been made in the actual performance of the schemes. In order to resolve the
continual technical, managerial and operational constraints, and to facilitate
the transfer of increasing responsibility of scheme management to farmers'
organizations, the South Turkana Agricultural Extension and Support Unit
(STAESU) was established in 1983 under the District Agricultural Office (DAO)
through NORAD funding under the TRDP. FAO was to provide technical assistance
for a period of two years within the arcas of farmers' organizations, water

management and extension/agronomy.



The Forestry Sector

The 1979 Skjerdal Report had selected forestry as being one of the sectors in
need of a thorough review. Up until then the Rural Afforestation and Extension
Scheme (RAES) under the Forest Department had restricted activities to the
production of seedlings in nurseries, and was under severe financial and
operational constraints. The forestry section of the 1979-83 District
Development Plan gave high priority to the conservation of water catchments.
Regular Forest Department operations were envisaged within the gazetted
catchment areas to make Turkana District self-sufficient in timber, fuelwood
and building poles. The District Plan also mentioned the regeneration of doum
palms along the Lake shore ancd control of charcoal burning which would
encourage the Forest Department to establish new plantations.

The Skjerdal Mission, and the Forestry Sector Appraisal Mission which followed,
recommencded an approach through demonstration and ecducation. It underlined the
need to improve on the knowledge of suitable species, to provide incentives for
local participation, and to create an institutional framework as a basis for
tree planting and resource conservation in the district.

In 1981 NORAD began to fund forestry programme activities which were supported
in the Appraisal Mission report, but only after NORAD-supported technical
assistance staff were recruited. The Appraisal Mission had recammended a
separate project to implement its proposals, such that the project was clearly
distinguishable from the Forest Department. Funding, however, was channeled
through the Forest Department, and consequently implementation of the project
was slow.

In 1984, the forestry programme was revised whereby NORAD-funded activities
were absorbed into the Forest Department budget and the Turkana District
Workplan. A number of operational constraints were thus ironed out. The
programme is now coming to the close of its final three-year cycle.

In 1986, as a result of the 1985 Review Mission, the NORAD forestry sector
programme began to fund the Kenya Forestry Research Institute (KEFRI) in its
research efforts in Turkana District. KEFRI established a small research
station in the Forest Department compound. It has now taken over the respon-
sibility for monitoring the browse trials, and for investigating success and
growth rates in the nurseries and plantations.



CHAPTER 2 - GENERAL OVERVIEW OF THE DISTRICT

Turkana District is the second largest district in Kenya and encompasses an
area of approximately 70,000 sg km (Ref. Turkana District Development Plan
1969-1993 (Ref. DDP). The district, situated in Kenya's north-western corner,
shares its north-eastern, northern and western borders with Lthiopia, Sudan and
Uganda, and its southern and south-eastern boundaries with the Kenyan districts
of West Pokot and Samburu. Lake Turkana forms the eastern boundary of the
district (see Map).

The population of the district in the 1979 national population census was
estimated at 142,702 indivicuals (Ref. DDP). The projected population estimate
for 1989, which assumes a decline in both fertility and mortality, is 145,397
(Ref: DDP). This downward trend in population size is at variance with a 1984
aerial survey which estimated the population at 250,000; 70% of whom were
nomadic pastoralists with the remaining 30% residing in the settlements (Ref.
EcoSystems Ltd., 1985). The population is unevenly distributed among the &
division with 8.7% of the population in Lokori, 18.7% in Katilu, 37.2% in
Central and Turkwel, 13.6% in Kakuma and Lokichoggio and 21.8% in Lokitaung and
Kibish, The divisions are divided into 29 locations and 51 sub-locations
(Ref. DDP).

Table 2.1 = ' DISTRIBUTION OF ADMINISTRATIVE UNITS, TURKANA DISTRICT
Division No. Locations No. Sub-locations
Lokori 6 9

Katilu 4 6

Central 4 5

Turkwel 4 8
Kakuma/Lokichoggio* 5 11

Lokitaung 3 7

Kibish 3 9

Totals 29 51

Source: DDP
Cx - Lokichoggio was not created as a separate division until after
the DDP published.

The district has one urban centre, Lodwar, six market centres and 55 rural
centres. Only seven of the centres have an adequate transport link to the
provincial headquarters in Lodwar (Ref. DDP). There are a number of air
strips, but only the ones at Kalokol, Lodwar and Lokichoggio are tarmacked.

There are 108 primary schools and five secondary schools in the district. The
district hospital is in Lodwar, and there are also two sub-district hospitals,
eight health centres and 36 dispensaries, 30 of which (one sub-district
hospital, six health centres and 22 dispensaries) are operated by the various
missions (Ref. TRDP Report of the Turkana District Health Sector Review, 1989).
Only the district headquarters, Lodwar, is supplied with electricity. Lodwar
and Katilu have telephone communications systens; connections to all the
divisional centres is planned (Ref. DDP).

The district is an ASAL area characterized by high arbient temperatures and
unpredictable and sporadic rainfall. Mean annual temperatures are around 300 C
and vary little throughout the year, with meari annual daily and diurnal
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temperature variations of 20 C and 12© C, respectively (Ref. Little and
Johnson, 1985). In Lodwar, the district headquarters, located in the centre of
the district, precipitation levels average 162 mm per annum with a range of
between 19mm and 662 mm (Ref. EcoSystems Ltd, 1985), but rainfall levels vary
greatly throughout the district (see Table 2.2 below).

t

Table 2.2 N LONG-TER' MEDIAN ANNUAL RAINFALL DISTRIBUTION EY AREA
Area Long-term Medium Annual Rainfall in mm
Katilu 260.7

Lokori 242.9

Lotubae 146.7

Loyapat 575:7

Lorugumu 175.3

Turkwel 152.1

Kalokol 108.7

Lowarengak 160.0

Todenyang 250.7

Lokitaung 311.2

Kaling : 210.7

Kakuma ; 220.3

Lokichoggio ) 413.7

Source: Compiled fram TDCPU 1987 Progress Report and 1988 Annual Report.

The Turkana, who subsist on their mixed-species herds of camels, cattle, sheep,
goats and cdonkeys, supplement their diet with wild fruit and cereals. These
items become increasingly important to the household as the dry season
progresses and milk yields from the livestock decrease. Many of the pas-
toralists, especially those who have their 'ere' or wet season grazing areas in
localities with stands of trees, have a traditional system of land ownership
called 'ekwar' which includes the trees at this site (Ref. Barrow, 1987). All
products from these trees - for medicines, food, browse, etc., belong to an
individual family. For those pastoral Turkana who have a tradition of sorghum
cultivation, the gardens are also located in the ‘ere.' The Turkana have
traditionally cultivated as part of their subsistence strategy of diversifying
resources. A subsistence system based predominantly on agriculture has only
occurred among the sedentary Turkana section or 'ekitela,' who reside along the
Turkwel river from near Amolem to north of Katilu. The Turkana of this section
settled along the Turkwel in the early half of the 19th century when they lost

. their herds to drought.

Women have traditionally had the management responsibilities for cultivation
and therefore the right of ownership through usage of the gardens in much the
same way as men have been responsible for the management of the livestock
holding. The two activities are not mutually exclusive but rather form a part
of the family's strateqgy for maximization of resources.

As a result of the recurrent droughts over the past 30 years, which greatly
recuced livestock holdings, many Turkana have to rely on agriculture to a much
greater extent than in the past. Women continue to provide most of the labour
input into cultivation, but due to smaller herd sizes and reducec mobility,
male members of the household are now assisting to some extent in gardening ac-

tivities.
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CHAPTER 3 = THE NATURAL RESOURCES SITUATION PRESENT AND POTERTIAL
¢
3.1 RAINFED AGRICULTURE
Rainfed cultivation has been practiced in Turkana for many years. The review

rission noticed evicdence of rainfed agriculture in many parts of the district
curing the field trip period (Appendix III). The majority of the gardens are
found either along riverine areas or adjacent to irrigation schemes. Sorghum
is the predominant crop, but cowpeas, maize and sguashes are sometimes also

grown.

Rainfed agriculture, though wicely practiced, has not been given the attention
it deserves by the MOA. EcoSystems (1983) observed that rainfed cultivation
covered 14% (8,000 ha) of the 571 sg km area between Amolem and the Turkwel
Gorge. Currently it is estimated that about 6,000 ha, with an average yield of
500 kg/ha, are under rainfed cultivation (Ref. DDP). Reliable statistics
district-wide on areas, locations and yields are, however, not available.
Therefore, the potential area under which rainfed agriculture can be practiced
has not been accurately determined, although estimates in the order of 3% of
the area give an upper limit of 204,000 ha (Ref. DDP). This, then, represents
an opportunity for expanding IMOA activities.

Rainfed gardens are being expanded by means of water-harvesting and spreading
structures. One design is that of trapezoidal bunds which are commonly found
along the shores of Lake Turkana ané the northern and central parts of the
District. Over 120,000 metres of bunds have been constructed in northern and
central dry parts of the District (Ref. DDP). The trapezoidal bunds can be
maintained by farmers themselves once constructed. In southern Turkana,
particularly along riverine forests, rainfed gardens are made by clearing
patches of woodland. This has led to deforestation in the vicinity of
settlement schemes.

Rainfed agriculture is belatedly being prometed by the GOK and several NGOs.
This method of farming involves relatively low capital input as compared to
irrigation. Although grain yields have been on the average about 500 kg/ha,
it is believed that the yields can be increased to 1000 kg/ha by simply
improving species varieties and water-harvesting techniques.

3.2 IRRIGATED AGRICULTURE

Hbout 96% of the district falls under agro-climatic zones 6 and 7 (Ref. Kenya
Hational Soil Survey, 1984). Under these arid conditions, irrigation has been
resorted to as a viable strategy for the production of supplementary food.

The only practical sites for irrigation have been on the three major river
systems: Turkwel, Wiei Wel and Kerio. To date, the total area under irrigation
amounts to 882 ha, distributed among 11 schemes; the 12th scheme, Amolem has
been abandoned. .
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Table 3.1 = AREA OF LAND UNDER IRRIGATION AND THE POPULATION OF THE
SETTLEMENT SCHEMES
Schere River ¢ Sponsor Area (ha) No.of
under farmers
irrigation
Turkwel Turkwel MOA/FNO 30 80
Katilu Turkwel MOM/FAO 212 650
Nakwamoru Turkwel C. Diocese 125 260
Julluk Turkwel C. Diocese 80 150
Loyapat Wel Wel RCEA 15 40
Morulem Kerio AIC 80 950
Elelea Kerio TRP 55 650
Lokwi & Lotubae Kerio TRP 105 550
Kalemenyang Turkwel TRP 80 350
Kerio Delta TRP 100 500
Total ) 882 4180

Source: District Development Plan

A visit to some of the schemes listed in the table above revealed serious
problems. A number of the schemes were under-utilised. Initially the
different sponsors used heavy machinery to produce crops - a process which did
not adecuately involve participation by farmers. Vhen the sponsors pulled out,
farmers found themselves in the difficult task of manually maintaining canals
which were constantly silting up. As the ridge-furrow system was abandoned in
favour of the less camplex basin irrigation method, yields dropped due to
water-logging, shortage of water associated with intake silting and changes in

the river courses.

With the above technical, financial and managerial problems, the schemes which
were started in order to settle destitutes will probably not be expanded,
although the GOK is understandably committed to maintaining them.

The district is estimated to have a potential for irrigation of 20,000 ha ,of
which 5,000 ha. are estimated to be due to the increased irrigation potential
from the Turkwel Dam. As yet no study has been carried out on the ecological
and socio-econcmical costs and benefits of the dam. It is understood that such
an environmental study was proposed before the construction of the dam, but the
study is not likely to be undertaken until after construction.

3.3 Livestock

Livestock is the economic backbone of Turkana.  This sector has traditionally
been the single most important source of food and cash income. It is probable
that the sector's role in economic and sociological development will continue
to be domninant. Income from sale of livestock in 1987 was estimated at Kshs
21 million while income from crop sales was Kshs 4 million. Hence of the two
most important sectors, income from livestock sales accounted for 64% of the
estimated total district income (Ref. TRDP, Livestock Review Phase 1 and 2,

1989).

Estimates of livestock numbers in the district vary greatly; a result of
various methods of assessment. The aerial surveys have not been followed up
by on the ground counts. For the purpose of this review, the livestock
population figures from the DDP are employed. :
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Table 3.2 = LIVESTOCK POPULATION IN TURKANA DISIRICT

Livestock Nuber
cattle ' 160, 000
. Goats & Sheep 2,000,000
Canels 100,000
Donkey 70,000

Source: District Development Plan

The Turkana people attach a lot of importance to livestock. The review
nmission observed that any extra income obtained from the sale of agricultural
produce, be it from irrigated or rainfed agriculture, is invested in livestock.
It has been argued by some that this commitment to livestock has led to
overstocking in some parts of district. This assessment has resulted in a
@istrict policy of de-stocking even though a thorough carrying capacity study
of the district has not been conducted.

There is potential for livestock production in the district. Most of the
Ministry of Livestock Development efforts are geared to quality improvements
and better strategies for marketing.  There are two schools of thought on the
quantity of livestock which can be supported by the district. The argument
for de-stocking assunes that the optimum number has been exceeded. On the
other hand, it is argued that the district can in fact support more livestock
than it currently has. An idea that the district has a potential offtake of
250,000 smallstock per annun has been floated since 1984. This compares
unfavourably with 52,557 sheep and goats which were marketed within andé outside
the district in 1987 by the Livestock Marketing Division.

3.4 Forestry

Vegetation is an important resource in Turkana. Livestock rely heavily on
vegetation as a source of fodéer in form of browse and pods, particularly
Guring the prolonged dry periods-when herbaceous plants are non-existent. In
addition, vegetation provides the Turkana with food, fuelwood and building

materials.

Although vegetation is of prime importance for the development of the district,
it has not been quantified district-wide. The Turkana Resource Evaluation and
Monitoring Unit (TREMU) has produced a map of the vegetation resources and land
use in Central Turkana, and a technical report is expected in late 1989. The
Forest Department has gradually increased its activities on conservation and
management of forest resources, in spite of there being no gazetted forests in

the district.

The vegetation in the district is conditioned by its arid and semi-arid
climate. At higher elevations, woodland vegetation of Acacia species can be
found. The sumnit of the Loima Hills has a tropical mountain forest.

vioodlands are also found along riverine courses of the main rivers such as the
Kerio and Turkwel Rivers. Riverine forest accounts for 23% of all woodlands
in the district. Acacia tortilis and evergreen tree species such as Dobera
glabra and Salvadora persica are also represented in the riverine forests.

Woody species are usually less than three metres high with ground cover of 40%
of the areas they occur (Ref. DDP). The eastern and central parts of the
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district are drier and characterised by dwarf-shrubs and annual grasses. In
these areas woody species are less than one metre high and have a ground
coverage of between two and five per cent depending on the location. Along
river courses, doun palm are common. Evergreen tree species such as Cordia

sinensis, and Cadaba rotundifélia, and Zizyphus mauritania are also Common
here.

The district has a forestry potential even though it is difficult in the
initial stages to establish trees. Research trials show that several tree
species, both exotic and indigenous, can be grown without watering provided
that adequate water-harvesting and spreading techniques are used. Fencing off

cegraded areas indicates great potential for regeneration; aréas which are
normally kept in check by browsing.
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CHAPTER 4 . AGRICULTURE

4.1 DESCRIPTION AND ASSESSMENT OF NORAD SUPPORTED ACTIVITIES

4.1.1 Irrigation Scheme Development

Introcuction

Irrigation development in South Turkana dates back to 1966 when the Governrent,
with FAO support, initiated an irrigation scheme at Turkwel. Later, other
schemes were implemented by the Government and non-government organizations
(NGOs) with the aim of settling drought victims. Most of the schemes were
characterized by a high incidence of mechanization as well as a low level of
farmer participation. However, the small size of individual farm plots coupled
with low agricultural productivity could only permit a token irrigation charge
which hardly covered the operational cost of the schemes. Hence, it became
necessary to maintain a substantial level of subsidy by the government or the
NGOs that promoted the irrigation developments. In Katilu for exanple, the
operational cost in 19€1/82 was Kshs 14,719/ha compared to an average gross
margin of Kshs 4,567/ha (Ref. Working Paper No. 9 Development Planning
Division, l4OA 1984).

Concerned about the high recurrent expenditure associated with these schenes,
the GOK in 1982 requested NORAD and FRO to provide material and technical
assistance to schemes located in the southern part of Turkana with the
imnediate object of reducing the level of mechanization and enhancing farmer
participation while at the same time increasing agricultural procductivity. The
ultimate goal of this support was seen in terms of farmer-managed irrigation
systems that were sustainable. 3

NORAD support was mainly concentrated in Turkwel, Katilu and Amolem although
other schemes within southern Turkana were assisted to a lesser extent. A
brief description of the schemes and nature of the support they received is
given below. A more detailed presentation of scheme features is to be found
in TRDP Project Document (1984) and in the FAO/Government Co—operative
Programne Terminal Report 1986.

Katilu Irrigation Scheme

‘ Scheme features

The development area consists of a net irrigated area of 211 ha including an
eight ha citrus orchard. An intake on the Turkwel river and a six km canal
supplies water to 607 smallholder plots, each averaging 0.4 ha.

The main irrigated crops include maize, sorghum and green grams. Cotton was
grown as a cash crop up to 1985 when it was stopped because of marketing
problems andé farmers preference for subsistence Crops. In May this year,
cotton cultivation was resumed at the farmers insistence and 100 ha has been
planted.



LOWAD Supported Activities

Through LORAD support, the 1A has executed the following improvements on the

Sciiche s

U

= construction of adGiticnal flooc protection works and main
arain;

e conversion of an irrigation layout based on furrow/ridge to a
basin systen;

= resiting of the intake structure;
- installation of adcitional water control structures.

hssessment of Supported Activities

The incicence of flood camage to canals and irrigation fielcs was reported to
have been appreciably reducec while the new intake structure appears stable.
Siltation at the intake and along -the main canal is, however, a major problem
that recuires consiceraple expenciture of time and effort by the farmers while
water abstraction is cifficult curing low flows.

Although conversion of the fielc¢ layout into a basin system reoved cependency
on expensive cultivaticn machinery, fanmers have yet to accept the relatively
high labour reguirenents of the new layout.

Turitwel Irrigation Scheme

Scheine eatures

The total developed area is 30 ha which consist of 15 ha of citrus fruits anc
six ha of date palms. Originally, irrigation water was derivec fron a storage
reservoir which was in turn fec by & canal from the Turiwel River. both the
reservoir ‘anc the canal are incperative as a result of severe siltation.
There are 69 ‘'tenant fanaers' on -the schewe although all of them do not
actively cultivate.

LORAD Supportec Activities

Although the Turkwel Irrigation Scheme was not included in the ESTAESU project,
it has received some STAESU funds for:

= installation of shallow wells for bucket or hand-pump irriga-
tion;

= employing casual labour for weecing and general maintenance of
the cate palm ana citrus plantations;

& establishment of seedling nurseries (date palms, mangoes,
citrus) ;

- pramoction of small-scale vegetable production by women

Assessnent of Supported Activities

The wost notable feature of the rehabilitation exercise is the possible use of
shallow wells (2 - 3 metres) as a source of irrigation water. If marketing
problens are overcome, vegetable procuction based on these wells appears



promising. It is interesting to note that in 1979 the scheme had a small
vegetable shop at Lodwar, which seeins to have collapsed for reasons unknown to
the team (Ref. Report on a Joint Kenya Norwegian Appraisal Mission on Further
Developinent of Irrigated Agriculture in the Turkana Area, 1979)

In spite of irrigation water problems, total date production has increased frow
U90 kg in 1985 to 3200 kg in 19s6. This production trend would suggest that
there may be a future for date procduction in Turkana, particularly if efforts
are directea towards refining production technology (see Section 4.1.6).

Auclen Irrigation Scheie

Scheme features

This 35 ha schawme draws its irrigation water from the vWei-Wei River by means of
an earthen canal. At the time of the review mission, the scheme was virtually
Ceserted as a result proolems at the intake as well as heavy siltation along
the three ka long supply canal. In additien farmwers were attracted away froa
the schaume by alternative ewployuent opportunities at the Turkwel Gorge hydro-
power site. A cistinguishing featyre of the scheme is that the settler
Ccaaunity had a mixture of Turkana and Pokot ethnic groups. Apart fram 3 ha
uncer citrus, foou crops (maize, sorghww, green grawms) daminated the cropping
pattern.

Following the last review .ission's recounencations, the scheme was handed over
Lo iest PoKot bistrict in 1Y%, frou where extension support was to be given.

Horad Supported Activities

m

The funding of the cevelopuent of the scheies was by WNORAD through ULDP.

Design ana construction of an intake structure and a gravity canal which
replacea the dlesel punps was funded mainly by Food-For-wiork (FFW) programie
(EEC/lletherlands/wWiP) and HORAD.

The conversion of the irrigation layout into a basin system was funded by
HORAD .

Installation of additional water control structures was funded by NORAD and the
GOK. .

Assessment of Supporteu Activities

The invert level of the canal intake is hign in relation to the river water.
This has lead to abstraction cvifficulties during normal or low river flows as
well as heavy accumulation of silt both at the intake and at the upper part of
the three kn supply canal.

At the time of the mission's visit, the scheme was largely abandoned and was
quickly reverting to bush.

Other Irrigation Schemes

TRDP through STAESU has been supporting other irrigation schemes such as
wakwaworu, Loyapat and Lorulemn. At present STAESU is conducting a survey at
Julluk with the aim of icentifying to what extent technical and material
assistance is required.



9 South Turkana Agricultural Extension and Support Unit (STAESU)

STALSU Unjectives

dhe SThESU project was initiatec®in 1964 with the aim of giving technical
support to the 10 irrigetion schemes in South Turkana as well as the adjoining
rainfea agricultural areas. In particular, STALSU was expected to achieve the
following oojectives:

= improvec agricultural performance in existing irrigation
schenes;

= reduction of recurrent operational costs in the schewes through
scaling cown of mechanised operations;

= promotion and strengthening of farmers organization;

= expansion and improvement of agricultural production in rainfed
areas acjoining the irrigation schenes.

Past LORAD Assistance

LORAD assistance to STAESU has consistec of technical assistance personnel,
procurenent of venicles, construction of staff houses at Katilu, limited
inplenentation of rehabilitation works anc funcing of non-staff operational
elesents. ‘The saleries of the Water Facilitator and his two assistants are
funcuea through the STALSU buaget. ‘The rest of the personnel are employed by
the Govermaent of Xenya.

SYALSU Orcenization Structure

In the original proposal cocument, SIAESU was intenced to have three sections:
an agronowy/extension section, a water resources management section and a
iechanical services section.

However, in 1987 the MOA re-organiseé STALSU in order to conform with the
agninistrative divisions within which irrigation schemes were located. In
this regard, extension and other support services were to be admninistered by
the respective Divisional Agricultural Extension Of ficers-in-Charge of Turkwel,
Katilu anc Lokori aivisions. After this re-organisation, the DAO became the
head of SIAESU and was responsible for coordinating the work of the STAESU
staff as well as the STAESU bucget.

At the tine of the review mission, STAESU had a total of 30 technical staff who
were deployed as shown in Table 4.1.
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Table 4.1. = TECHIWICAL STAFF AT STAESU
work Station Pos1tIon Numnoer
Lodawar DAO/lieaa of STAESU 1
Technical Officer (Irrigation) 1
Dates Officer 1
Sub-total 3
Turkwel Division Div Agric Extn Officer 1
Agricultural Assistant (Dates) 1
Agricultural Assistant (General) 1
Agricultural Assistant (Home Ec) 1
Junior Agricultural Assistant Z
o Sub-Total 6
Katilu Division Div Agricultural Officer 1
Technical Officer (irrigation) 1

Technical Officer (crops)
Agricultural Ass (Katilu Irr.Sc)
Agricultural Asst (Loyapat Irr.5c)
Agricultural Asst(Nakwamn.Irr. sc)
Agricultural Asst.(Julluk Irr.sc)
Agricultural Asst.(Kainuk rainfead)
Surveyor

[ = N =l S

—
[

Sub-Total

Lokori Division Divisional Agr.Ext.Officer
Technical Officer
Agr.Assistant (Lokwi Irr.Sch)
Agr.Assist. (Morulem Irr.Sch)
— Agr.Asst. (Elelea Irr. Sch)
Agricultural Asst.(rainfed)

N

Sub-Total 7

Mobile water Assoc. Facilitator i3
water Assoc. Assistants 2

Sub-Total 3

GRAND TOTAL 30

Source: Personal Commnication, Div. Agric. Ext. Officer Katilu

pPerformance Assessient of STALSU

STAESU has attained considerable success in a nuwer of areas particularly with
G regard to reduction of operational cost in Katilu Irrigation Scheme as well the
overall operational budget for supporting irrigation activities. During the
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1568/69 financial year STAESU was allocated Kshs 2.255 million while the
1969/90 buaget provides for Kshs 1.5 million. This is in contrast with 19&1-
82 pudget which amounte¢ to Kshs 3.6 million. (Ref. FAO/Governient Co-operative
Programne, Project Findings ant Recommendations, Assistance to Irrigated
Agriculture in Turkana/Pokot, Kenya 1984).

Perhaps the most significant technical success is the conversion of the
furrow/ridge system into a basin layout cambined with a complete phase-out of
mechanised lanc preparation in Amolem and Katilu. This view is not shared by
the schemne settlers, as they made clear to the mission.

Performance in respect of other aspects of STAESU activities may be sumnarised
as follows:

(a) Transfer of Management Responsibility to Irrigation Farmers

Water Users Associations (WUA) have been promoted in Katilu, Loyapat, Julluk
and Nakwamoru with varying degrees of success. In Katilu and Loyapat, the
WUAs appear to have been effective in organising canal maintenance and
cistribution of irrigation water. The amount of silt on the 6 Km main canal
woula, however, suggest tne need for affordable technical innovations aimeca at
easing the drudgery of the desilting exercise. In this connection, use of
animal craft power shoulc be explored.

In Julluk anc Nakwamoru, the co-operative societies provide the only institu-
tional basis for water management and irrigation channel maintenance.
Naxwamoru farmers have resistec adoption of a basin layout, although some 25 ha
have been prepared in the scheme by STAESU. They still insist on the
iechanised furrow/ridge irrigation system, which in the past has been made
possible by a tractor provided by the nearby Catholic Mission.  However,
curing the current season, the tractor experienced regular breakdowns ana only
25 of the 280 farwers were reportec to be irrigating. None of the 25 farmers
are using the basin layout. Most of the other tenants are either engagea in
rainfed agriculture or are employed on the Turkwel Gorge Project.

In dorulem and other schemes within Lokori Division, farmers were already well
organizea at the time of STAESU's inception. This was cue to a non-mechanized
participatory approach adopted by the African Inland Church (AIC) mission at
the time the scheme was initiated in 1979. Hence it has not been necessary to
devote much attention to prouwotion of farmers organisation in this division.

(b) Improvement of Agricultural Productivity in Irrigation Areas

The present crop mix (maize, sorghum, cow peas, green grams, cotton) has
largely remained the same in the irrigation schemes for the last twenty years.
Recently the commercial growing of okra has been introduced in Katilu, a trend
that could provide an additional high value cash crop to the scheme. On the
basis of discussions held with the STAESU personnel and the farmers, it would
appear that crop yields have remainec low. For the most important irrigated
crop (i.e sorghum), yields were cited to be in the region of 1-2 tonnes/ha (DAO
Katilu, personal communication) conpared to a 3.5 tonnes/ha potential (Ref.
viorking Paper No. 9, Development Planning Division, MOA). Inadequate water
supplies cue to changes in river courses, canal siltation and intake problems,
were partly responsible for the low yields, but a lack of focus on such
extension efforts as improved seed, demonstration plots and field visits may
also have been a contributing factor.



(c) ~Prosotion of Rainfed Agriculture

Kkainiew egriculture has been practiced in parts of Turkana for a long tj.;rf_:.
liovever, up-to-cete inforaation on the extent, location and types farining
systeas 1s not available. ¢

The wain focus for rain-cepencent cultivation is the riverine flood plains
(slerio, 1 anc tlei wei), river weltas (Kerio, Turkwel), along the shores
of Late Surkena, anc the northeastern parts of the aistrict (e.g. Oripoi ana

L sieh ArE R
laracn ereas).

lraditionally, sorghun was the principal crop anc 27 local cultivars have been
icentifiec (Cullis, personal commaunicetion). Rainfall, which can procduce
floots or heavy run-off, is unreliable. Local comnunities have responded to
these constraints by ceveloping simple water-hervesting technicues combined
with selection of short maturing droucht tolerant crops. For instance, the
tracitional sorchum cultivar nas a maturity of 62-70 only days.

STALSU was expected to exaidne the existing rain-cepencent agriculture anc
re an appropriate tension peckage aimeu at its improvement. However,

feasons that have been citec for tnis neglect include the neec to attend to the
wore sericus and lmiaediate praoblems in the irrigation schemes as well as a lack
of nersonnel with the right skills anc orientation for dryland farming. The
Dresent cdistrict potential for rainfec agriculture has yet to be realized. It
is nevertaeless gratifying to note that within the SINESU operational area, 2
agricultural Assistants are presently assicned exclusively to rainfecd agricul-
ture at Kainuk and Lokori. Rainfed areas acjacent to irrigation schemes are
expectew to receive extension coverage froa the irrigation personnel.

During the time of the mission's visit, there was considerable evicence
sugeesting that rainfec agriculture offers a crecible option for suppleienting
food requirements in sone parts of Turkene. For instance, near NKakwaworu
Irrigation tchewe, there was a cood_stand of maize which was sustained by a
shallow ¢rounu water taple. Similarly, visit to other sites incicated that
recession floocs and water-harvesting technicues can support a modest sorghun
crop (ialing anc Lowarengax).

(¢) Developient of farming Systenis

The cropping pattern in the irrigation schemes is characterised by maize/sor-
ghua followea by green grams/cow-peas. 7#s mentioned earlier, renewed interest
in cctton on the part of the farwers has resultec in about 100 ha being planted
in say this year. Given the recent restructuring of the Cotton Board coupled
witn installation of a ginnery at Salawa in the Kerio Valley, it is likely
C.iat cotton procuction will stabilize in Katilu and possibly in other irriga-—
tion scheues. Hevertheless, there seeus to be need for evolving cropping
systews that will adcress the farmers' wltiple objectives and needs. Such
cropoing systeas shoulc include grains, pulses, fodder anc agroforestry crops.

In the rainfed agricultural areas along the riverine flood plains, little
SLOCIess has oeen mawe regarcing:

- uocumentation, collection and fielc testing of local crop
varieties (sorghua, cow peas, green grais);

- icentification of traciticnal ownership and land usage rights
patterns;
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- evaluation of local anc¢ improved water-harvesting and spreading
techniques;

= Gesign of appropriate technical packages anc celivery methods
for the rainfec areas.

(e) Draught Power Unit

4s part of the project component, SIAESU was expected to train draught animals
and farmers with a view to facilitating lanc cultivation and on-farm transport.
Such training did not start until the first cuarter of 1989 when a local
person, who had gained ox-plouching experience in Bungona, was recruited. So
far, four farmers have been given ploughing skills while two oxen have been
trained to plough anc five donkeys have been trained to pull carts (Divisional
Egricultural Extension Officer, Katilu, personal comnunication).

In Katilu, 20 ha have been ploughed by the two oxen but 10 oxen teams woula be
necessary for cultivating the wiole scheme. Coapetition for the one oxen team
was reported to be fairly hich thus suggesting a need for ceploying more
resources and efforts towards training more oxen teams.

(f£) Farmers Organization Developaent

Co-operatives

The performance level of the co-operative societies on the irrigation schemes
has been mixed. In Katilu for instance, the Co-operative Society has ceclined
for two reasons:

(i) inacecuate support from the linistry of Co-operative Development
particularly with regard to training and superviscry follow-up;

(11) high overheads, financial mismanagement and comnlssion decuc-
tions resulting in low farmer payout.

Farmers have consequently been reluctant to market through the co-operative and
at times have even stopped growing those crops (eg. cotton) which must be
marketed through co-operatives.

At the time of the mission's visit, the Katilu Co-operative Society was
reported to be operating a pick-up and posho mill, and was ready to purchase
cotton from the farmers. To this end, the society had just received a
consignient of empty gunny bags from the Cotton Board. Coincidentally, the
Chairman ancé the Managing Director of the Cotton Board were at the same time
reported in Lodwar which is an indication of the Board's interest in cotton
procuction within the irrigation schemes. The Cotton Board's interests are,
however, in buying cdircectly fromn the farmers (Kioko, personal coamunication).
Other co-operative activities include marketing of sorghum and okra, and the
operation of a farm shop.

The society's accounts have not been audited for the last five years ana an
outstanding debt with the Co-operative Bank amounting to Kshs 236,000/= has not
been paid. Furtherinore, farmers' neetings take place only once a year,
indicating that they have a limited opportunity to acquaint themselves with the
society's activities (Agricultural Secretary/Manager, Katilu Co-operative,
personal canmunication).

Water Users Association

This type of farmmers organisation is being actively pramoted by STAESU in the
irrigation schemes. As a single-purpose institution, the WUA is expected to
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- evaluation of local and improved water-harvesting and spreading
techniques;

= cesign of apprapriate technical packages and celivery methods
for the rainfed areas.

(e) Draught Power Unit

As part of the project component, STAESU was expected to train draught animals
and farwers with a view to facilitating land cultivation and on-farm transport.
Such training did not start until the first quarter of 1989 when a local
person, who had gained ox-ploughing experience in Bungoma, was recruited. So
far, four farmers have been given ploughing skills while two oxen have been
trained to plough and five donkeys have been trained to pull carts (Divisional
Agricultural Extension Officer, Katilu, personal communication).

In Katilu, 20 ha have been ploughed by the two oxen but 10 oxen teams would be
necessary for cultivating the whole scheme. Competition for the one oxen tean
was reported to be fairly high thus suggesting a need for deploying more
resources and efforts towards training more oxen teams.

(f) Farmers Organization Development

Co-operatives

The performance level of the co-operative societies on the irrigation schemes
has been mixed. In Katilu for instance, the Co-operative Society has declined
for two reasons:

(1) inadequate support from the Ministry of Co-operative Development
particularly with regard to training and supervisory follow-up;

(11) high overheads, financial mismanagement and commission deduc-—
tions resulting in low farmer payout.

Farmers have consecuently been reluctant to market through the co—ogerative apd
at times have even stoppecd growing those crops (eg. cotton) which must be
marketed through co-operatives.

At the time of the mission's visit, the Katilu Co-operative Society was
reported to be operating a pick-up and posho mill, and was ready to purchase
cotton from the farmers. To this end, the society had just received a
consignment of empty gunny bags from the Cotton Board. Coincidentally, t}_le
Managing Director of the Cotton Board was at the same time reported to be in
Lodwar which is an indication of the Board's interest in cotton production
within the irrigation schemes. Other co-operative activities include marketing
of sorghum and okra, and the operation of a farm shop.

The scciety's accounts have not been audited for the last five years and an
outstancing debt with the Co-operative Bank amounting to Kshs 236,000/= has not
been paid. Furthermore, farmers' meetings take place only once a year,
indicating that they have a limited opportunity to acquaint themselves with the
society's activities (Agricultural Secretary/Manager, Katilu Co-operative,
personal communication).

hWater Users Association
This type of farmers organisation is being actively promotec by STAESU in the
irrigation schemes. As a single-purpose institution, the WUA is expected to
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concentrate on issues relating to water management and systenm maintenance.
The composition of the management comnittee reflects the organizational
structure (ie. irrication blocks) of the scheite.

4
The WUA has no commercial interests. This is in contrast with the earlier
situation when the Co-operative Society in Katilu conbined buying and selling
of grain, cotton, agro-chemicals as well as managing water distribution and
partial maintenance of the irrigation system.

ing farmers water associations STAESU has a small section, headed by a
wUA Facilitator, which meets with farmers and encourages them to form or
strengthen water associations. It is, however, not clear how the water
association section fits in with the general extension work of the rest STAESU.
Ixperience from elsewhere in the country incicates that better results are
chtained when a farmers' organization facilitator has community development
skills that enable him to interact with both the farmers and the technical
cacre. Perhaps the most important asset of a comwnity organizer is his/her
ability to mix with the farmers. The present situation, where the Wwater
Facilitator projects a high operational-style profile, is inconsistent with an
integrative community organizer. iiot only is he likely to trigger resentment
from other STAESU staff but he will also become less convincing in farmers'
eyes.

In promot

(g) Women's Groups

There are approximately 25 registered women's groups in Central, Katilu and
Lokori civisions located in areas where there are agricultural activities-
irrigetion or rainfec (Sangnes, personal communication). As a potential
target, there are more than 25 wonen's groups since many are not registered.
In the general STAESU operational area, seven vomnen's groups have been targeted
by the programme: two in Katilu, one in Jurkwel, and four in the Lokori/-
Morulem area. The targeted areas match the distribution of the MOA's aistribu-
tion of female cxtension officers (agricultural assistants) trained in home
economics — one in Katilu, one in Turkwel, one in Lokori and one in Lodwar.

These waren's groups are utilizing lanc on the schemes to grow vegetables. The
extension officers assist the groups with technical advice and some materials
(e.g. seeds and pesticides). While it appears that the extension officers are
committed . to their work, the groups do not seem to have “taken off' in terms of
crop procuction. lMenbers seem to becane disappointed by lack of markets,
water-logging, pests, etc. However, it appears that those women's groups whose
members are cultivating individual plots within the comnunal garden are doing
better than those groups where the members all work together on the same land.

In the Katilu irrigation scheme, there are two blocks, Bl and Cl, which were
originally set up as women only units. The wonen in Block Bl, because of their
advanced ages, were given an orchard where they could also grow vegetables. It
was apparent to the team during our visit that the orchard had been given very
little attention. To a certain extent this may be explained by the women's
ages, however it is no longer the case that all members of this block are old
or wonen, since daughters and sons have inherited meimbership rights. 1In fact,
the elected leacer of EBlock Bl is currently a man.

woren's groups, like schools, are appropriate mechanisms for extension
activities, yet only a small percentage of the groups have been targeted. The
STAESU programme should extend their activities to include as many women's
groups as possible. Forums will give the opportunity to a group to know who
the extension workers are and what they can offer, even if at that point in
time they are not engaged in any agricultural activities.
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4.1.3 Turkana Irrigation Cluster and Inherent Problems

In the early seventies, irrigation was perceived as a viable solution to the
problem of destitute Turkanasywhose livestock had been cecimated by drought.
Generous donor finances facilitatec¢ the establishment of highly mechanized and
centralized irrigation schemes on which ex-nomadic pastoralists were settlea.

Essentially, these schemes were an emergency response to a drought situation
anG not part of a larger water and land resources management plan. Consequent-
ly little consideration was given to such important aspects as river hydrology
and farmers' organizations. The hydrological behavicur of the three rivers
(Turkwel, Kerio, Wei-Wei) is particularly crucial for determining the
viability of both the present and planned irrigation schemes. The nature of
the river systems was seen by the mission during the field visits where it was
noted that, with the exception of Morulem, all schemes had problems relating
to:

- changes in the river's course,

= heavy siltation of the intake and main canal, and

= cestruction of water intake, canal or irrigation field by flash
floods.

The seemingly intractable difficulties that have historically plagued the
irrigation schemes in South Turkana, have led to considerable disenchantment
with irrigated agriculture. This may explain why the TRDP agricultural buaget
was reduced from Kshs 2,250,000/= in 1986/89 to Kshs 1,592,000/= in 1989/90
(Ref. TRDP Plan of Operation 1989/90 - 1992/93).

The Case for Continued Support to Existing Irrigation Schenes

In spite of the problems that currently attend the Turkana irrigation schemes,
there 'is a need for continued support based on the following reasons:

(a) Existing irrigation schemes represent an important district asset
upon which about 15,000 pecple depend either directly or indirectly.
Inceed, it is with a view to safeguarding this population that STAESU
was initiated as an essential element of TRDP.

(b) . The irrigation schemes coincide with main population concentrations.
This has facilitated provision of such important social services as
education and health to communities located beyond irrigation
schemes.

() Given the socio-economic situation in the aistrict, there are very
few public investments that can Gemonstrate an immediate and positive
cash flow. On the contrary, most of the investments in the district
are regarded as infrastructural, whose payoff can only be realised in
the long-term.

(d) Water is a critical resource in Turkana and should be harnessed
whenever an opportunity arises for agriculture.

(e) For many years to come, livestock will provide the main inputs to the
Turkana economy. In the past, irrigated agriculture was a reaction
to negative developments within the livestock sector. However, future
improvement of this sector, couplec with general expansion of social
services (schools, hospitals, urban centres), will incuce demand for
agricultural comnodities. Thus unlike in the past, positive develop-
ments within the livestock sector may be expected to provide a
positive response to irrigated as well as rainfed agriculture.
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(£) The ¢istrict's political environment is unlikely to endorse with-
drawal of government support for irrigation schemes since they are
perceived, in spite of their problems, as symbols of a modern Turkana
on par with tarmmacked roads, micro-wave telephone relay stations,

etc. (Ref. DDP).

The question should therefore not be whether the irrigation schemes should be
abancdoned but rather how the support can be designed as to be most cost-

effective.

However, until the impact of the Turkwel Gorge Dam is fully understood, further
irrigation expansion should be discouraged along the Turkwel River. In any
case, future irrigation development should be perceived within a broader
context as opposed to the piecemeal undertakings of the past. Only such
comprehensive planning can address such issues as suitable intake sites, soils
types, etc. and the interaction of irrigation with riverine forests, rain-
dependent agriculture as well as livestock.

Role of Rainfea Agriculture

In spite of the scarcity and low reliability of rainfall, rainfed agriculture
apparently fits in with the opportunistic strategies often pursuec by naadic
pastoralists. When rainfall is expected, the pastoralists will sow sorghum
with the expectation of a modest yield. If the rains fail, they concentrate

their efforts into livestock management.

The MOA could hence seek how it can maximize returns for rainfed farmmers by
Gemonstrating better water-harvesting methods, drought resistant seed, use of
draught animals, and crop rotation to break pest cycles.

4.1.4 Staff Training

Present Position

At present there are 44 technical staff deployed in the district in various
locations (see Section 4.2.4 and Chapter 10).

Agricultural Officers have a BSc in Agriculture, Assistant Agricultural
Officers hold a Diploma in Agriculture, and Agricultural Assistants have a
- Certificate in Agriculture. Junior Agricultural Assistants are recruited

locally and have undergone in-service training.

In a comparison of the number of staff to the total area of the district, it is
clear that there is a need to increase the technical staff, especially the
front line staff, i.e. Agricultural Assistants and Junior Agricultural

Assistants.

According to the annual reports, very little staff refresher training has taken
place. In 1988, only ten senior staff attended courses within and outside
Kenya. The effectiveness of these courses is coubtful since the information is
not passed on to front line staff for dissemination.

Training Needs

The following training requirement was put forward by the District Agricultural

Officer (DARO):
= One MSc on dryland famning
- Two BSc on dryland farming and agriculture/irrigation

engineering
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= Two officers for short courses on date palm culture
= Five diplona courses
~ Local courses for Agricultural Assistants to be programmed in

the district according to need.

It seems necessary to almost double the nunber of Agricultural Assistants if
extension is to be effective, particularly when one consicders the number of
staff in relation to the nuwber of locations with agricultural potential. This
increase in the number of AAs would reduce the distance to be travelled by each

officer and reduce the staff:farmer ratio.

Recommendations

The request fram the District Agricultural Officer can be considered. There is
an urgent need to give the district special clearance to recruit and train
Junior Agricultural Assistants fram the local community who can speak Turkana.

4,1.5 Possible Orientation of Agricultural Extension Services

Establishment of a Turkana Agricultural Extension and Support Unit

Experience from the last four years of STAESU operation indicates the need for
re-stating the objectives of the agricultural extension effort. 1In the
mission's view, the MOA should provide extension and other technical support to
all those areas in the district where either irrigated or rainfed agriculture

is practical.
The cbjective of such an extension ana support effort should include:

provicing technical as well as limited material assistance in
naintenance of the intake structures and main canals of irriga-
tion schemes;

= strencthening farmers' organizations in irrigation schemes so
that they can manage irrigation water and system maintenance
effectively with a minimum of support from the government;

3 providing technical assistance to rainfed farmers in the design
ancé construction of water-harvesting structures;

- improving on-farm productivity in irrigated and rainfed farms
through better seed, introduction of draft animals and training
of farmers (demonstration farms, field days, discussion groups,

etc).
A district-wide "Turkana Agricultural Extension and Support Unit" (TAESU)
should be established and should formulate work plans that will define

achievable targets for the district as well as the sub-district units. In
order to achieve the stated objectives, STAESU will have to modify the existing

agricultural extension approach with a view to:

C achieving a more balancec¢ allocation of personnel between
irrigation and rainfec agriculture;

- retraining extension staff on dry-land farming techniques;

= specifying cquantifiable and verifiable targets for the extension
staff, which will be the subject of self-appraisal discussions

every six months;
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= recruiting and placing of Turkana speaking persons as front line
extension staff.

Recammendations ¢
(a) TRDP should continue to support the agriculture sector through a

broadened and restructured Turkana Agricultural Extension and Support
Unit. In this regard, a new project proposal should be formulated
for consideration by NORAD.

(b) Concerted efforts should be made to recruit, train and place Turkana
speakers as front line extension staff.

(c) For both the irrigation and rainfed agriculture sub-sectors, co-
operation and meaningful participation of beneficiaries should be
sought. In this regard, the traditional organization structure
shoulé be used as a basis for elaborating extension and camumnity
mobilization strategies.

(d) Efforts aimed at strengthening farmers organizations (WUAs and Co-
operatives) should be seen as part of a wider extension strategy.
Conseguently, the present functions of the WUA Facilitator should,
with immediate effect, be integrated into the district agricultural

extension programe.

(e) The TAESU project should institute a monitoring and evaluation
mechanism which will pin-point constraints and indicate their timely
removal. The monitoring and evaluation report should be the subject
of internal self- appraisals to be held annually by the TAESU team.

4.1.6 The Date Palm Project

Background

Dates were first introduced into the Turkwel Irrigation Scheme in 1971 from
Pakistan by the FAO team manning the scheme.  The aim was to investigate the
performance of horticultural and fruit crops under irrigation in the ASAL areas
of Turkana. The FAO realized that the only realistic and lasting solution
for the people of Turkana is a perennial crop which yields good and reliable
returns on labour.

Over 2000 offshoots (suckers) were introduced, some of which were planted in
the present orchard, but the majority were planted in a nursery. The
varieties introduced consisted of Begum Jango, Assil, Mazewati, Chakri, of
which 59 were male date palms. The results seem to have been encouraging
because another batch of 5,000 date offshoots was brought from Pakistan in
1974. Twenty-three hundred of these were plantec in a nursery at Turkwel; the
rest were taken to Katilu Irrigation Scheme to establish a similar orchard.

The 1974 offshoots arrived when the Turkwel Scheme had no water. The date
palms were therefore watered with water pumped from shallow wells, while the 4-
yvear old dates introduced in 1971 were not watered at all. Surprisingly, all
the old cates survivec the croucht, and in mid-1975 they flowered. Around
this time, the FAO team withdrew from the project and as a result the schenme
was more or less abandoned. Date palin planting also ceased. The situation was
to remain so for the next 10 years.

In January 1985, the Forest Department, with the assistance of a volunteer
seconded by OXFAIM and funds fram NORAD, decided to rehabilitate the orchard.
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At that time, the dates planted 1in 1971 were still surviving and in good
health. The first rehabilitation task was to clean and desucker the plants in
the main orchard. The cesuckered offshoots from the nursery plots are now
used as replanting material for the scarcer varieties in the imain orchard while
the rest are given to interestec farmers to start their own gardens. Saie
have been sent to other ASAL areas like Garissa, Wajir.

In 1988, the project was hanced over to the MOA.

The Present Situation of the Orchard Farm

Presently there are 69 farmers being supported by the project on a 6 ha date
palm orchard. The orchard contains 622 inature dates out of which only one-
third (or 200) flower annually and produce dates. Irrigation of the adate
orchard is done manually using ground water wells.

The orchard output has risen from 819 kg of marketed dates at the start of
rehabilitation in 1985 to 2300 kg 1988.  The marketed output (1988) was valued
at Kshs 84,000/= at a market price of Kshs 35/= per kg.

The ownership and management of the projects still lies with the GOK. The
present 69 scheme tenants have never participatec fully in the project as they
consider it to be a GOK enterprise. The MOA hires 1l casual labourers daily to
take care of the orchard in terms of weeding, irrigating, desuckering,
dethorning, pollination, manuring, harvesting and post-harvest management.
For these farm level operations, the project spends a staggering Kshs 160,000/=
annually on hirec labour alone.

The proceeds fran the project (Kshs 84,000/= per year) are transferrea to the
scheme tenants. No rationale could be established for this since their
contribution to the project is virtually nil.

The Assessment of Project Performance

A detailed economic analysis to justify the date project would not possible
given the amount of information presently available on the date project.
However, the project offers the people of Turkana a possibility to provide for
themselves through gainful employment and incowe generating opportunities.

At present, no other reasonable alternative is in sight but past yields fram
the mature cates tend to suggest that cates could be a base for the future
developinent of desert crops in most of the ASAL areas in general, and Turkana

District in particular.

Operational Constraints of the Project

For the project to be successfully implemented in the district, a number of
constraints must be overcome. These include:

(1) Lack of technical and operational data on dates. There is a paucity
of the basic agronomic and farm inanagement data on dates at the
district level, and possibly at national level. It is not known what
the annual gross margins of the project per hectare are, nor what the
labour recuirements are for possible recommendations on the number of

trees that can sustain a household. It is also not known what
suitable varieties should be pronoted for successful results. Thus
no extension packages can be developed. Indeed, even the danestic

use of the plant as an alternative food source for the Turkana people
has not been promoted.
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(i1) The national anchor of the project. The date palm is both a
forest and horticultural crop. This raises the fundawental
guestion on which institution should be responsible for the
prowotion of the various components of the project.

As a forest tree, the mandate to undertake ‘its research and
extension is bestowad upon the Ministry of Environment and
Natural Resources (MENR), together with KEFRI. As an horticul-
tural crogp the mancate for its extension lies with the MOA,
while research is in the ambit of KARI. Given that the project
is being implemented by the IMOA presently, the research and
extension components should be hanclea by KARI ana MOA respec-
tively. Herein then lies a problem of co-ordination when two
parent ministries are involved in a single project.

(i11) larketing and post-harvest handling. Although this component of
the project is being vigorously pursued, not much is known about
its market outlets. The level of domnestic and international
cenand is not known anc this should be established before

implementation is considered.

(iv) District-wide planting material. If district-wide expansion,
and indeed nation-wice expansion, 1s considered, then the
problem of suckers production to meet the district's estimatea
potential of %000 ha (which at a 10 x 10 metre spacing will
reguire over 5 million suckers) is enormous.

For the plannec expansion of the project, there will be a severe
shortage of seedlings unless nurseries are started immediately.
But to raise such a high nuiber of seedlings, other sources of
multiplication must be sought. The solution lies in employing
tissue culture techniques whereby the Department of Crop Science
at the University of Nairobi or lMoi University and KARI could be
contracted to produce the seedlings in their thousands within a
very short time. Another feasible solution is the direct
importation of clean seecdlings (suckers) for the expansion
programme.

(v) Community participation in the project. ‘There is an obvious
' absence of community participation and involvement in the
project. Its role has been reduced to that of labour provision
as hired hands. The project has not taken into consideration
the traditicnal rights of ownership, anc no organizational model
on what role community involvement should take is evident. In
the light of this, the mission recammends that the cammmity's
role be changed to that of project beneficiaries and ownership
immediately.

In the expanded dates programme, each household could be
provided with 20 cate seedlings per 0.1 ha, and incentive tree
plantinc coulc be adopted for at least one year until the
seedlings have firmly been established. Shallow wells for the
provision of irrigation and dounestic water should be constructed
such that each well would cater for a minimum of 40 date palms.

IORAD Contribution to the bate Palm Project

Since the start of the rehabilitation of the date project NORAD has been
contributing an average of Kshs 300,000/= annually. The funds have been
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committed for hired casual labourers, farm-level operations, transport,
travelling and acconmodation expenses. However, no funds appear to have been
allocated for training and extension. 'The project has insufficient transport
facilities and management fory effective operation which the NORAD programne
could have catered for.

The Future of the Dates Project in Turkana

The Turkana District Development Plan (1969-1993) has projected that about 50
hectares could potentially be put under cate cultivation by the end of the Plan
period. The Plan notes that over 800 households could derive some permanent
benefits fram the project which has an expected turn-over of Kshs 400,000/= by
1993. To achieve this will necessitate support from all the concerned
parties.

The suitable potential areas for expansion of new seedlings should be:

(a) along the riverine belt 50-1C0m from the banks of the rivers in
Turkana;
(b) in areas with micro-catchments where cates could substitute tree

seedlings or be planted side by sice in nicro-catchments;
(c) in areas where spate irrigation is being unaertaken, and
() in all settled irrigation schemes.

Thus the possible areas of concentration include Lodwar town, Turkwel,
Kalemenyang, Katilu, ladapal, Amolem, Lokitaung and Lokichoggio.

In this ambitious proposal, shallow wells will be cug at central points for
availability of water to supplement the necessary water requirements. A well
can serve an average of 100 date palms. The date plants must be owned
individually by farmers themselves.

Recammendations
1. . The only realistic and lasting solution to the plight of the Turkana

ASAL area is a set of perennial crops which yield good and reliable
returns on labour. However, there is a virtual absence of suitable
crops which produce secure and econamic returns with the limited
moisture available in Turkana. The major reason is that little or

no research on the breeding of desert crops has been undertaken in
Kenya in the past.

Presently, date palms are grown in Turkana to produce dates, and
although knowledge of its basic agronamy and farm management is hard
to came by,in order to pave the way for an econamic production of the
Crop it is recammended that date expansion be immediately expanded as
it has potential as an alternative food and cash crop.

2. Given the important role dates are expected to play in the district
for a long time to come, it is recamended that two technical
officers (one fram KARI, one from MOA) undertake a study tour of 3-6
months in countries, such as Pakistan, Egypt and Tunisia, where date
production has had considerable impact on their econamy . These
officers are to be used as Trainers of project personnel.
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3 Presently, the mandate to undertake research on agricultural and
horticultural crops is vested with the Kenya Agricultural Research
Institute (KARI). It is recamended that research on the date palms
and other desert crops of considerable econamic value be instituted
immediately by KARI." Trials could start in other ASAL areas with
regional research centres such as Garissa, Mtwapa and Katumani.
Meanwhile, the Turkana District agricultural team should get support
on dates from the KEFRI staff on the ground.

4. Since the MOA is the only institution with a reasonable capacity to
undertake agricultural crops extension in Kenya, it is recamended
that date palms be integrated into the rest of agricultural extension
system in Turkana. This will call for all the Turkana MOA extension
staff be involved in date extension fram the sub-location to the
district headquarters staff. At present only one officer seems to
be dealing with date crop extension, and it is essential he has
assistance or back-up, particularly if there is a chance that he be
transferred elsewhere.

5. Finally, it is recamended that due to the paucity of technical and
operational data, including that on established marketing channels, a
date volunteer/specialist be provided for the project who will also
be involved in the implementation of a national date pramotion
programme in Kenya. Thus it should immediately be brought to the
attention of the Govermment of the potential and role the date crop
is bound to play in the econamy of Turkana District in particular,
and the Nation as a whole.

4.2 GENERAL ASSESSMENT AND RECOMMENDATIONS ON THE AGRICULTURAL SECTOR
VANAGEMENT IN TURKANA DISTRICT

Gdel lanagewent

Turkana: District has at its cisposal tremendous resources in the agricultu{fal
sector which demand systematic management. This is possible if the District
Agricultural Office has the vision and the managerial power to supervisg the
necessary activities needed for the implementation of a much broader agricul-
tural programne.

The main managerial issues are to identify and examine whether the available
resources within the district have been tapped and harnesseG into their most
productive uses. The resources of immediate concern in the agricultural
sector include the technical capacity to manage the resources, the capital and
humzn investments like transport, office accommocation, water (rainfall) for
irrigation, and whether there is a Capacity to identify, design and implement
an irrigation scheme in Turkana. Others issues are extension, training and
the coorcdination of timely supply of inputs and disposal of outputs.

By far the most crucial and central resource in all ASAL areas, including
lurkana, is the availability of weter and how efficiently it is applied to
solve the needs of the people. Turkana has very little rainfall but many
seasonal rivers and luggas which could be harnessed for irrigation.

Thus, over the past 20 years, the agricultural sector has increasingly devoted
its district resources to the development of irrigation schemes. Although
massive investments have been made in this field over this period, there has
been a growing recognition that the various management efforts within irrigated
farming have not made their expected impact in the district.
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The schemes have sufferec from a number of technical and organizational
problems. The former include the inability to secure a stable water source
and to maintain the various irrigation structures, wnich in most cases were
poorly designed in terms of layout, complexity and sophistication relative to
the local management cepacities. It is not surprising, then, that most of the
schemes have failed to obtain the designed objectives (Amclem, Turkwel).  This
raises the funcamental issue as to whether the district has the technical
capacity to manage irrigation schemes.

Presently, no one in the district agricultural hierarchy has gracuate training
in Agricultural Engineering with an irrigation background, except the DAO who
occupied with administrative tasks. The other 44 technical support staff have
experienced no formal training specializing in irrigation engineering, agronomy
or extension. The GOK project staffing norm is to have a District Agricul-
tural Engineer with experience in irrigation , implementation, and rainfed
agricultural technology. If irrigation is small-scale, relevant and cost-
effective, there is potential in the district.

Water-harvesting as a technicue requires a more systematic management approach.
In most of the schemes, c¢ryland farming or rainfed agriculture activities have
expanded to represent a livelihooc¢ for residents, which is just as important as
the scheme activities. Due to the past failures of the schemes, it is
recamended that rainfed farming (dryland) be allocated as egqual a share of
management time and other resources as is given to irrigated farming and it
should be recognized as a viable alternative to irrigated farming.

The possibility of intensifie¢ land use in Turkana has not received adequate
consiceration by the agricultural staff. ‘hey have been too focused on the
irrigated agriculture system. Support to suitable crops, which produce secure
and economic returns with the limited moisture available, shoula be an area of
concern for the district managers. It has been recognized worldwide that Cue
to the difficulties in adapting crops suitable to mecdium and high potential
areas to the ASAL areas by way of breeding, a number of research stations have
concentrated their efforts on crops which are indigenous to the cdesert.  Some
of the available research results indicate that the selection and breeding of
native desert crops promise to revolutionize the ASAL areas. Herein lies one
of the highest potential resources for the development of Turkana District.

Of immediate concern is the introduction of the following desert crops for
trial testing which have had considerable results elsewhere in the world.

Jojoba - for production of high cuality oil (wax)

dates = for the production of food and cash horticultural
crops

Guayule = for the production of natural rubber

Guar . for production of materials use in filters

Euphorbia candelabrum = for latex production

Gun arabica = for proauction of wax for preservation of foods

Buffulo gourd = for the production of edible oil.

Test trials for the performance of these desert crops are recamended for
immediate implementation.

Draught animals are to be found in plenty in Turkana, and could be viewed as a
resource to be tapped. They could be used for primary tillage on irrigation
schemes, for transport and construction of water-harvesting structures. It is
recamnended that the animals be introduced immediately in the schemes to ease
labour shortage problem.
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Farm inputs, eg., fertilizers, seeds and pesticides, is one of the.most
important agricultural resources that seem to have been forgotten in ’l‘urKar_la.
Cropping patterns on the schemes also favour the production of some special

horticultural seeds on contract;with various seed companies in Kenya.

722 Connunity Participation

During the FAQ/UnDP period there were substantial efforts made to develop
farmer's organizations on the three Turkana Cluster Schemes. However, very
little comwunity participation seems to have taken place with regard to the
planning and operation of the schemes cduring that period.

The shifting of responsibility for water management and canal rehabi.lifzation
from govermnent to settlers called for more attention and a major revision of
the strateqy for cevelopment of community participation.

The strategy which was chosen, promoted organizations that served as fora for
people's participation in cdecision making and collective work.

Tt appears from observations ancd information acquired on the team's field
visits to some of the irrigation schemes, that this strategy has been success-
ful. The WUA at Morulem and Katilu and the Kaputir Co-operative at Nakwamoru
and Julluk seem to serve reasonably well as a people's forum. They also
provice a good forum for dissemination of information and messages from GOK
staff. The elected representatives seem to have their members' respect and
decisions mace in the fora ere usually achered to. Subsecguently the team
concludes that there has been successful promotion of people's organizations to
cater for water manacement, canal rehabilitation and cropping programme.

The success is, however, limited to non-comnercial services. The efficiency
of the economic activities of the co-operatives that the tean visited (Katilu
and Nakwamoru/Julluk) were not impressive, and management capacity to run
commercial business is definitely lacking.

A flexible attitude on the part-of the GOK/TRDP staff as to which form of
organization, (i.e. WUAs or co-operatives) should be praomoted, is appreciated.
The team supports the idea that it should be left to the people to choose.
The expveriences of poor financial management in the Katilu Co-operative call
for a starting-up period of modest economnic activity. The financial management
capacity of the co-operative cannot cope with business operations. Water
management, canal rehabilitation and crop-planning should become separate
functions in orcder to avoid any adverse effects from a possible collapse of the
co-operative. The team would, however, recammend promotion of co—operatives
for the development of econamic activities, provided they are started with the
full participation of the settlers and its business is kept at a level that is
comensurate with the capacity of the co—operative's management.

Recognizing the necessity of having people's organizations to cater for the
essential services connected with irrigation schemes, the team recammends the
continuation of pramotional work. It appears that WUAs are already fairly
well established in two of the schemes, and therefore consideration should be
given to the withdrawal of some of the GOK/TRDP WUA sumorttothest::par—
ticular schemes. By so doing, the capacity for giving more attention to
schemes with weaker farmers' organizations could released.

It came to the team's notice that the present WUA workers have a rather
nebulous relationship with the GOK. For the sake of the sustainability of
such specialized services, the team recommends that action should be taken to
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have these workers put on contracts that conform with GOK standards. Same
clarification is needed as to whom these workers should report. According to
the view of the team, they should consider themselves to be part of the MOA
extension team with special duties, and consequently they should report to the
DAD.

4.2.3 Training heecs
Assessment

Since the inception of donor assisted agricultural projects in Turkana
aistrict, every Plan of Operation has had a component on training for both
agricultural technical staff and farmers. A lot of emphasis has been placed
on irrigated agriculture-oriented training which at the time was the corner
stone of agricultural cdevelopment in the district. With the establishment of
STAESU the emphasis has been more or less the same for irrigated and rainfed
agriculture.

The training of the staff in the district has been on a very low key with no
clear cut objectives. Farmers training has been very sporadic and conducted
only in the government-sponsored irrigation schemves.

In the annual work-programnses, farmers training has always been given low
priority while other activities which ought to be supported by training have
been accorced a higher ranking. This means that these activities cannot be
sustained by the farmers because they Co not possess the skills needed to
implement the activities effectively, e.g. the change froa furrow-and-ridge
irrigation to basin irrication consisted of a one cay visit for 120 farmers to
the Lokori or Amolem schemes.

In phase II of the project, one of the objectives was to establish a rural
training centre, but this was not realised. The centre could have raised
staff morale to train farmers and perhaps the training situation could have
improved not only in agriculture but in all other sectors.

Strategies

(a) The achievement and sustainability of the main cbjective in agricul-
tural development depends on rigorous and production-oriented
training of the farmers. Despite repeated suggestions by different
review missions and programme planners, the training of the farmers
has continucusly been given insufficient attention. More effort and
resources should be diverted towards training.

(b) To overcome the constraint on cammmnication and to make training more
effective, the trainers should come from the Turkana speaking
camunity and whenever practical, they should also be wamen since
cultivation is traditionally a woman's activity. At the same time
relevant training packages for the farmers should be identified and
tried.

(c) A detailed annual training programme with time and target projec—
tions, should be drawn up and approved by the project steering
camittee. Methods of supervision and reporting should be spelt out
clearly.

(&) Training should be objective and include demonstration/trial plots,
barazas and relevant visual aids concise and clear dissemination of
information to the participants.
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Constraints to Accelerated Training

I, Technical Staff

(a) Most of the sta‘lff working in the agriculture sector are not
indigenous to this district and therefore experience difficul-
ties in communication and lack an understanding of the cultural
background of the Turkana.

(b) Lack of comiitment and low staff morale has led to passiveness
and a lack of initiative.

(c) There is a lack of supervision by their superiors.

2. There are inadequate facilities to implement a continuous and dyxluamic
training programme e.qg. transport and very low DAO vote allocations.

34 The migratory nature of the farmers makes it difficult to_ plan
training prograames which demand a lot of devotion and decication on
the part of the staff members involved.

Fields of Attention

Area specific problems shoulé be identified and made the subjects of training:
1. Crop Procuction

The training prograuwre should be cdrawn up such a way so as to incorporate the
time secuence of crop development and to meet the immediate needs of the
farmer. This should be cone through farmers' demonstration plots and also
through barazas.

2. ‘water-Harvesting Structures: Construction and Utilization

An appropriate approach should be use¢ in the construction of water-harvesting
structures to incuce a sense of responsibility in the farmers. Construction
of the bunds after every season is a time and energy consuming exercise and the
farmers should be trained on methods to stabilize them.

The efficient utilization of the water-harvesting structures depends on usage
of every possible drop of water for crop production. Proper timing of land
preparation and planting is paramount. Discussions with farmers on this subject
is therefore important.

3. Soil and Water Management

Soil and water management is the essence of irrigation and therefore there
should be incorporated into the farmers' training.

4. Water Users Association and Co-operative Develcopment

These are essential in the irrigation schemes and in other agricultural areas
where there is a need for marketing crops.

5. Use of Animel Draught Power and Local Artisans Trained in the Maintenance
of the Equipiaent

The training of farmers should be coordinated and integrated with ot':her
activities that are performed by the farmer. At the sane time, fora organized
by other sectors can be usea for training. .
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Staff training needs and projects are dealt with in Section 4.1.4.

4.2.4 Distribution and Accegsibility of Services

Turkana District is extremcly vast. It has been divided into 7 divisions anc a
large number of locations and sub-locations for convenience anc ease of
adgninistration and provision of services to the people of Turkana (see Chapter
2},

In terms of facilities, the officers at the Divisions are provided with a
vehicle (Landrover) and office accomnodation while those at the locational
level are provided with a motor-bike and operate froa the Chiefs' centres.
The sub-locational officers operate frou their home areas and are provided‘wllth
bicycles. In addition, all the officers are provided with housing facilities
or housing allowances.

At the district level, the DRO is assisted by certain specialists consisting of
a District Extension Coordinztor (DEC), District Crops Officer (DCO), District
Soil and Water Conservation Officer (DSWCO), District Home Economics Officer
(DlEO), District Rural Youth Officer (DRYO), District Irrigation Engineer (DIE)
ana District Marketing Officer (DNO), each with office accommodation, housing
or housing allowances, anc reasonable transport for ease of dissemination of
agricultural technical packages to the farmers. Other officers at the
district level may be in charge of specific projects e.g. the date palm project
in Turkana.

Pach officer is supposed to be in charge of 1000 farmers. Extension personnel
ratio should be 1:1000. It is acainst this background and the MOA policy that
the of staff allocations is gauged in order to ascertain whether the services
to famwers are reasonably offered in Turkana.

Based on a figure of 1 officer for every 1,000 farmers, Turkana district shopld
have a minimum of 90 technical personnel distributed in all th_e district
administrative positions and projects. The present situation is far f{rcm
satlsfactory, only 44 technical officers are in position. Their distribution
is even more skewed as shown below:

Table 4.2. —  TECHKICAL STAFF DISTRIBUTION IN TURKANA DISTRICT
POSITION NO.OF NO. OF NO.OF SUB-
STAFF LOCATION  LOCATION

District heaaquarters 3 = =
Lokichoggio 1 = e
Lokitaung 3 3 7
Kakuma 3 5 11
Lokori 7 6 9
Turkwel 4 5 8
Katilu 20 4 6
Kibish 1 3 5
Central 1 4 5
Dates project

Total 44 29 51

Source: District Agricultural Office, Lodwar.
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thir¢ of the tertiary block leaders are women, but all of the 11 scheme
comittee members are men. OXFH4's Wwater-Harvesting Project in Lokitaung
Division has founc that woien are eager to and capable of being involved in all
levels of the project. Wwonen account for 25% of the management board inenber-
ship, 50% of the surveyors and craught animal specialists, 50% of the local
coumaittees and 75% of the technical trainees (Cullis, personal comwnication).

It would be beneficial to the schemes as a whole if women played a ore
active rele in the manacerent.

Wonen are responsible for food preparation in the household, but choice of
crops in the irrigation schemes has to a large extent been determined by the
scheme management. Whether the irrigatea fielas provide food directly to the
household or indirectly through cash cropping, the tenants, as a group, should
be given a choice of what crops they wish to plant.

Because the nature of irrigation requires people to settle, women's status in
the society has decline¢ from that held in the traditional system. In
settlements, those aspects of the sccial system which ensure them of a certain
level of security break cown. larriage in the traditional system is between
wo families and the exchange of livestock not only solidifies the arrangement
but ties the counle to a larger network of people who will assist them in times
of need. 'The tenants who settled on the schemes cid so because they were poor
in livestock. Broch-Due ané Storas (1983) ohserved that no formal marriages,
eg. the killing of the ox, had occurred among the tenants since their arrival
at Katilu. This has resultec in a situation where relationships tend to be
unstable anc female-heacec households occur more frequently than in the
tracitional system. A wonan may then have children by several different men
who are reluctant to help support those who are not his own. Vomen on the
schemes are in a more precarious position than their counterparts in the
pastoral system and must bear a :uch greater economic burden. The review team
does not foresee this situation changing until scheme households can becaone
economically viable units.

At Katilu, tenants rights in plot registration has to a large extent been
neglectec - a situation which particularly affectec women. In 1982, 25% of the
nlots cultivated by wanen were registered in the name of somneone who had died
or left the scheme compared with only 4% for men (Broch-Due and Storas, 1983).
Larly in 1989, this system of registration has finally been changed. Undetr the
new system, when the tenant dies or leaves the area, the family decides who
will inherit the plot and the new name is formally registered. To cate, only
3 such formal transactions have taken place. During the team's visit we were
given the impression that sons are inheriting more frequently than caughters.
If the registration system was brought up to date, such impressions could be
quantified and monitored. It is suggested that all tenant registrations be
brought up to date as soon as possible.

Four one-week fammers courses were hela last year. ZApproximately 30 farmers, a
few from each scheme - Loyapat, Julluk, Nakwamoru, Katilu, Morulem anc Turkwel,
attendec each session. Selection of participants was through the extension
officer's discussions with the farmers. Women's participation estimated to
have been 40 - 60%, but attencance records give only the total number of
participants. Course materials cover a wide range of topics including seed
selection and storage, vegetzble growing, nursery establishment, crop spraying,
utilization of various foocs grown in ‘Turkana, animal draught demonstration,
improvements on rainfed cultivation, interplanting and diversification of
Crops. It would be beneficial to extension workers and farmers in general,
and wamen in particular, if the target group for the farmers courses was
expanded to include Turkana cultivators, who are likely to be wamen, throughout
the district.



-36-

It is therefore evident that the distribution and accessibility of personnel
goes against the deployment procecure. what is ironic is that the district
has no irrigation engineer in an area where resources have been heavily
invested into irrigated farming. It is recammended that a District Irrigation
Engineer is posted to the district immediately. It is also recamended that
staff be deployed according to established procedures so that farming can be
extended to all potential areas in Turkana.

Given that the distribution, size and potential of rainfed agriculture in the
district as a whole is not known, it is recommended that a baseline study be
undertaken. It is only after this study that deployment of extension services
and logistical support to the farmer can be effectively organized by the
agricultural sector in Turkana District.

4.2.5 Human and Capital Resources Available to Sustain Services

The present level of staffing and financing (GOK/NORAD/TRDP) for the agricul-
tural sector may serve as an incication of the level of future GOK funcing of
agricultural activities in Turkana. Although the size of the district and the
potential for rainfed agriculture call for substantial augmentation of field
staff and allowances, the team considers it to be neither realistic nor
sustainable to consider staff ceployment at a level equal to that of the areas
of high agricultural potential. Thus the general strategy shoulc be to make
more efficient use of those resources which are alreacy available, anc possibly
allow for recruitment of a limited nusber of low cadre staff.

In order to make more efficient use of available and future Manpower resources
throuch extension work within the field of natural resource management
(forestry, agriculture, livestock) a unifieg approach has to be considerec.
Field staff, at the civisional level and below, could be pooled for carrying
cut vractical field extension work. A pre-recuisite would be that the
extension workers are given a minimal amount of training in aisciplines in
which they have not previously been trained. Furthermore, the skewed deploy-
ment of " the MOA staff to irrigated agriculture is prodably not viable, and
should be rectified. i

Despite the rapid improvement in housing and infrastructural facilities taking
place in Turkana, non-Turkanas have problems with accepting employment for long
periods in the district. Turkanas who have been brought up in the areas are
generally pleased with having the opportunity to work in their home area, and
do not - perceive it as a hardship post. Thus, the team suggests that more
Turkanas should be recruited as extension staff. This should apply in
particular to the lower cadre of staff whose jot goals are campletely dependent
upon the ability to cawmmicate with the Turkanas in their own language.
Agricultural extension workers wi.o previously worked with NGOs and were laid
off when the programes were phased out, should be recruited. They should be
given further training according to a programme that is acceptable to the GOK
and which eventually will cualify them for being included in the GOK staff
rank.

This low cadre of extension workers should preferably be taken on by the MOA
from the very beginning. Possible bureaucratic constraints may, however,
delay approval and provisions. 1In the meantime, TRDP should offer financing,
provided there is a firm cammitment that they will be taken on by the GOK over
the following two year period. If such a provisional solution is necessary,
the selected persons should be given a contract by TROP that conforms with GOK
norms.
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A greater number of extension staff and their need for re-orientation towards
rainfed agriculture and other disciplines of relevance would necessitate the
availability of training facilities as well as training capacity. It is hoped
that the newly built Turkana Tgachers Resource Centre (TTRC) will be able to
acconnodate such training courses. It should be noted that there will be a
need for recurrent refresher courses.

The only means of transport that seeins to be sustainable at the divisional
level are bicycles. Vehicles may be allocated to cdivisional stations on a
temporary basis when special neads arise. Motorized means (vehicles and
motorbikes) are not considered to be sustainable, so long as there is a lack of
spare parts and maintenance services in the remote areas. Again, in a unified
extension system, maintenance can be reduced by building capacity at a very

localized level.

A drastic reduction in GOK expenciture on irrigation scheme management and
maintenance has taken place. It is still questionable whether the present
level of funding (Kshs 1.5 million/year in 1988/8%) can be considered to be
sustainable. Therefore, efforts should be made to shift further responsibility
for cdesilting the main canals and intakes over to the water users. GOK/TRDP
should assist in making desilting exercises easier by possible procurement of
simple tools for moving silt. The operations should preferably be done by

means of draught power.

Capital resources in the form of irrigation structures (intake, water contrcl
gates, canals, basins) may easily deteriorate if proper maintenance is not
porovided. In most schemnes the farmers will be able to cater for water control
gates, canals and basins because such duties have been taken on by their
organizations, be they co-operatives or WUAs. Normal maintenance work of
intakes for desilting and minor repair works may also be taken on by the
farmers. A pre-requisite would be that simple mechanized tools would be
provided to ease the heavy workload of desilting and removal of sand from canal
shoulders. Rehabilitation work, due to damage from floods and rebuilding of
intakes where the river has changed course, is seen by the team as being beyond
the capacity of the farmers. Therefore, the sustainability is guestionable if
MOA cannot take on such a responsibility. So far support has been made
available by the GOK/TRDP and occasionally FFW. It is not justifiable to
continue the services of the STAESU Mechanization Unit beyond the project
period (which is coming to an end). It is hoped that the Turkwel Gorge Dam
will stabilize the water flow and the course of the Turkwel River. Problems of
damaged intakes and changing river courses for the other rivers have been less

serious.

The Amolem scheie in West Pokot is practically abandoned. The irrigation
structures can be severely damaged by cattle trampling and vegetational
regeneration. The team fears, therefore, that the scheme structures will be
camagec beyond repair if no action is taken promptly. However, a study of the
technical and social feasibility of the scheme should be made before any such

action is taken.

4.2.6 Impact on the Women's Situation

women provide most of the labour inputs into cultivation in Turkana District
whether it is rainfed or irrigated agriculture.  Yet at the Katilu irrigatiorlm
scheme incentives for women have been poor from the beginning. Women have not
been sufficiently involved in the management and decision making processes.
The situation improved with the creation of the WUA, where women comprise 15%
of the comittee membership. This year, 1989, is the first time the 9 member
Katilu Co-operative Society Committee has had a woman member. At Morulem one-
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Follow-un on the Recommendations Made by the Previous FAQ and NORAD
Review [issions

¢
FARO; Assistance to Irrigatec Agriculture in Turkana/Pokot, Kenya:
Project Fincings and Recommencations; Rome 1984.

Recomnendations from the report are sumnarized below:

S

Future schemes should be limited to about 40 ha for maintenance, and
in orcer to zttain an acceptable level of efficiency. The nuider of
household plots under command of a tertiary canal should not exceed
20.

ACTION: 1O NEW SCHEMES HAVE BEEN STARTED.

Management through co-operatives should be shelved for the medium
term. Instead farmers comnittees should be encouraged. Efforts must
be made to include women into farmers organizations.

COM/INT: THIS RECOMMENDATION SHOULD NOT HAVE BEEN MADE SINCE
BUILDING VIABLE CO-OPERATIVES WOULD HAVE INCREASED FARMER
PARTICIPATION I DEVELOPMENT AND THUS LOCAL CAPACITY.

ACTIOLN: THE CO-OPERATIVES WERE IGNORED TO THE LONG-TERM DETRIMENT
OF LOCAL CAPACITY BUILDING.

Cropping patterns should be left to the indiviaual farwers.

COMIZVT:  THIS IS NOT POSSIELE IN IRRIGATION SCHEMES. IT IS POSSILLE
I} SUPPLEMENTARY SCHEMES. SINCE THE SCHEMES WERE NOT
PLAINED AS THE LATTER, IT WAS NOT FEASIELE.

ACTION: HOT DONE.

Local cattle owners should be allowed to utilize crop resicues
imediately after harvest.
ACTIOIN: DONE

In order to reduce operating costs, mechanical equipment and surplus
tractors will have to be- removed.
ACTIOIN: DOLE.

The Katilu Farmers Co-operative initially developed too fast. It was

recomiended that the Co-operative start up again at a slower pace so

that the members understood and acceptec the purpose and benefits of

the Co-operative.

ACTION: NOTHING HAS BEEN DOME BY THE PROJECT ABOUT THE CO-OPERA-
TIVE.

Courses for farmers/irrigation overseers should stress the collective
timeliness of farming activities, and the need to fill basins in
order to avoid wastewater, water-logging and maintenance of canals.
ACTION: DONE «

Agricultural Extension Support Unit staff should be experienced in
irrigation practices and water management, and in organizing water
users for management and maintenance of irrigation systems. Also
attention should be given to water-harvesting techniques.
ACTION: A) WATER USERS ASSOCIATIONS AT KATILU AND TURKWEL HAVE
BEEN ORGANIZED.
B) SUPPORT STAFF HAVE FORMAL QUALIFICATIONS.
C) LIMITED WATER-HARVESTING HAS BEEN INITIATED IN KATILU
BUT NOT IN THE OTHLRS.
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Fish ponds at Amolem should be re-established with advice from

fisheries experts.

COMENT: ANOLEM IS A DISASTER BUT THERE ARE TREES GROWING WHERE
THERE SHOULD BE IRRIGATED CROPS.

ACTION: 10T DOHE.

FRO; Assistance to the Agricultural Extension and Support Unit in
South Turkana: Tennination Report; Rone 1966.

Recomaendations fron this report are:

108

The flooding problem at Katilu is expected to be mitigated by the
Turkwel Dam. However it was suggested that immediate steps for
improvement of flood protection works are undertaken in the intake
and feecer canal areas.

ACTION: NOT DONE.

New cropping patterns anc irrigation schedules should be implemented
through extension, demonstration and monitoring.
ACTION:  PARTIALLY DOWE. '

At Turkwel, buckets and windlasses should be used to overcone
problems associatec with the maintenance and funding of hand pumps.
ACTIO: DONE. ‘

Agricultural production should focus on dates, citrus, mangoes, and
vegetables form irrigated shallow wells.
ACTION: DONE, BUT NOT SUCCESSFULLY.

Farmers organizations should eventually be responsible for marketing
of produce.
ACTION: DOKRE.

At Anolem,

a) The task force should continue till an effective farmers
organization is formed.

ACTION: DONE.

b)  Abandoned/under-utilized plots should be re-allocated.

ACTION: DONE.

c) Famine relief distribution shoulé be made more effective,
leading to eventual withdrawal of relief.

ACTION: DONE.

Nakwamoru and Julluk could become more self-supporting on conversion
to basin nfrlg'ati_on. and there is thus a need to persuade farmers to
accept basin irrigation and to rehabilitate irrigation and drainage
systems.

ACTION: DONE .

talemenyang should essentially remain a water-harvesting project. It
was felt that investment to complete it as an irrigation scheme is
not appropriate at the time.

ACTION: DOls .

Recommendations in connection with STAESU:

1

Close cooperation reguired with District Officers and other district
personnel .
ACTION: DONE.
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Work programnes for indivicdual extensionists should be established.
ACTION: DONE .

There should be fixed‘ visits by senior staff.
ACTION: DONE.

Monthly seminars must be held at Katilu.
ACTION: WOT DOHL.

Chiefs and DOs should be encouraged to participate in the bi-monthly
STAESU ineetings.

ACTION: PARTIALLY DORE.

Field extension workers should be trained in crop/water relation-

ships, irrigation methods and management.
ACTION: DONE.

There should be no future recuctions in non-technical staff.
ACTION: PARTIALLY DONE.

Further support must be given to training and motivation activities.
ACTION: DONE .

Adeguate staffing of water management sector 1is necessary, anc the
nuiber of Turkana staff iust be increasec.

ACTION: 10T DONE.

The Provincial Irrigation Unit must adopt a close supervisory role to
STAESU.

ACTION: NOT DONE.

Technical support to agronony/extension section of STAESU should
continue.

ACTION: NOT DOLE.

A senior extension adviser must assist in establishing work program-

mes anc extension schenes.
ACTION:  WOT DONE.

‘Smallholder developiments should take into consiceration investment

and planning, the simplicity of construction and operation, maximum
use of hard labour for construction, farmers participation at all
stages, and basin irrigation to allow manual land preparation.

ACTION: DOIE.

NORAD; Sectoral Review on Irrigation with Reference to the Turkana
Agricultural Extension and Support Unit Project Proposal: 1964-1987;
October 1966.

Recammendations from this report are sumnarized below:

o3

No expansion of irrigatec agriculture should undertaken in the region
until the water resources are better surveyed and the consecuences of
the Turkwel Gorge Dam and its implications on the livestock sector
are knowm.

ACTION: DOLE.
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The Amolem adninistration has been transferred to the west Pokot
District. STACSU however is to continue its services to the scheme
curing the transitory period.

ACTION: DOLE. 4

The Turkwel/Kaekorongole scheme should be discontinued as a river
water scheme. Future irrigation should be based on ground water
wells with appropriate water-harvesting techniques.

ACTIOR: LOTH RECOMMENDATIONS DOHE.

Funéing of the date paln project should be transferred from the
Forest Department to the Ministry of Agriculture.
ACTICN: DOLE.

Farmers co-operatives should be encouraged. Different self-help

groups should be organized for different requirements according to

icentified neecs.

COMENT: THERE IS NO ANALYTICAL OR ORGANIZATIONAL LINKAGE DBETWCEN
SELF HELP CAPACITY AND CO-OPERATIVES. THE RECOMMENDATION IS
THUS MEANINGLESS.

ACTION: DOLE.

The outstanding cebts of the Katilu Co-operative Society should be
written off.

ACTION: 0T DOWE.

Off-scheme agriculture shoulc be given more attention as this is an

important grain procucer in the area.
ACTION: INITIATED.

Tree planting within the schemes and farmers' settlements should be

pranoted inore actively.
ACTION: NE.

Physical planning of farmers settlements are important in checking
undesirable environmental effects.
ACTION: THE STATEMENT WAS NOTED !

Material and financial support to STAESU should continue.
ACTION: DOHE.

Support to the machinery and maintenance unit at Katilu should

continue.
ACTION: PARTIALLY DONE.

Priority must be given to food crop growing, although some provision
for limited cash crop growing also must be made.
ACTION: DOLE.

ctudies should be carried out on the construction of léw-cost but
stable water intake structures, with the emphasis on the silt load

problen.
ACTION: NOT DONE.

The introduction of d@raught animals for primary cultivation and
gesiltation 1s encouraged. Internal transportation must also be
encouraged ana developed through interested farmers.

ACTION: VERY SMALL-SCALE ACTIVITIES INITIATLED.
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STAESU should continue cemonstration plots for both on- and off-
scheine agriculture.
\CTION: KOT DONE.

. ¢ . o
Experimental plots with new crops should be sited away fron farmers
and managed by STAESU extension officers.

ACTION: wnOT DONL.,

Training of extension staff shoulc cover practical aspects of
irrigation agronomy, rural sociology, irrigation practices and
extension methocology.

NCTION: FORMAL TRAINING ASSUMES THE SAME.
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CHAPTER 5 = FORESTRY
Bal DESCRIPTION AND ASSESS’-&:‘.‘LJT OF NORAD-SUPPORTED ACTIVITIES
5.0 Extension, Education and Training

Extension is the most important part of the Forest Department's activities in
Turkana District. It is aimea at creating awareness among the people of the
importance of protection and management of forests. In the settled areas,
extension establishes close links with the local communities. Extension and
ecucation forms the basis for conservation and woocland management.

The goals of extension and training include:

= creating a broad awareness of forestry and woody species related
issues amongst the settled and pastoral populations;

= giving the people the responsibility of environmental conserva-
tion, utilization and improvement, also involving problem
identification and solution’ implementation;

= increasing the technical level and competence in forestry
activities. mis is achieve¢ through training courses for
cifferent target groups like patrolmen, nursery workers,
extensionists, local leaders, teachers and other related persons
by circulating information about forestry in the district and
also throuch field visits;

# strengthening the manpower development of the forest department

throuch training.

The main focus of extension work is a series of woody species management
training seminars at the locational and sub-locational levels to create
awareness and responsibility amongst the local people. In the locational
courses, each division conducts one three-day locational seminar per month.
These courses are participatory in nature and involve practical field visits in
the area. The training also involves locally organized residential courses.
These cover a wide range of technical issues relating to the wooGy resources in
the éistrict, with emphasis on conservation and management, afforestation and
raising seedlings in the nurseries.

Teble 5.1 = Sumnary of Divisional Courses, 1988-1989

Division No. of Courses No. of Days Attendance
Lokitaung 10 20 460
Kakuma 15 30 860
Kalakol 9 17 407
Turkwel 12 18 505
Katilu 8 8 319
Lokori 5 10 253
Total 59 103 2,804

Source:  Turkana Rural Development Plan, 1986 Annual Report

In suanary, 2,202 people attendec 44 two-cay courses and 602 pecple attended 15
one-day courses in the district during 1988/1989, representing a total

attendance of 2,804 people (Ref. TRDP, 1988).



45—

The forestry and conservation courses participants incluced:
area chiefs, councilors, local elders, government staff, non-government
organizations, women, TRP staff, facilitators and forestry department staff.

Table 5.2 & BREAKDOWN OF ATTENDANCE BY DIVISICHN

Participant D A, v E s 1 [) n

Commnity ) District
General Lokitaung Kakuma Kalakol Turkwel Katilu Lokori Total
Elcers 185 260 354 345 32 46 1454
KAlNU 45 19 53 2. 24 10 192
Adult Lit 4 3 & 4 0 0 22
Traders 1 8 2 3 9 0 37
Wanen 58 370 93 28 9 31 716
GoK

Fisheries I5 0 34. 0 0 0 50
Forestry 10 1. 12 23 & 0 62
Education 2 1 6 4 12 0 42
Health 2 2 15 0 1 0 22
Water B 1 0 0 0 0 6
TRP 39 24 65 8 5 0 151
Chiefs 1 3 2 10 1 2 53
Agriculture 0 0 5 2 1 0 23
MOIC staff 0 3 0 0 0 0 2
NGOs 6 2 104 0 16 1 147
Others 1 3 1 0 0 0 9
Participants 394 708 756 451 119 92 2,970
Facilitators 76 34 87 37 18 11 307
Attendance 472 742 643 4886 137 03 3,217

Source: TRDP, 1988-89 Yearly Report

During 1968, nearly 4,000 copies of the 'Forestry Handbook for Primary School
Teachers in Turkana District' were distributed by the Forestry Department. The
In-service Teachers Training Courses formed the basis of the handbook. The
Gepartment also helped in facilitating the annual one-week courses for Moi
University's Second Year Students, which stared in 1985.

The Department also holds a tree planting campetition for all primary and
secondary schools in the district. This is achieved through a joint venture
between the Forest Department and the Ministry of Education. The analysis of
the tree planting campetition involves:

- exotic tree species planted

= indigenous trees planted

= survival rate of the trees

= who plants the trees

- how they are planted

= occurrence of naturally growing trees
= tree growing hardships
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- tree protection after planting

= tree felling

= forestry related subjects

= assessment of teachers scheme of work and class notes
= water source and distance

- location of school (i.e. site)

- soils in the school site

5.1.2 Tree Planting

Background

Tree planting in various parts of the cistrict has been a central component of
forestry sector since the inception of the programme in 198l. Essentially
outplanting is carried out under a number of schemes i.e. FFW, paid incentives
to maintain trees, school and church woodlots etc.

In the early years of tree planting activities, only a few seedlings were
planted. with more funds and experience the rate of outplanting has been on
the increase although no data is available on survival rates.

Table 5.3 = IWUMBER OF SEEDLINGS PLANTED
Year Seedlings Planted Estimated area
1984-1966 67,526 226 ha
1587-1989 832,474 2774 ha
Total 80e, 000 3000 ha

Source: DFO, personal communication

Forest Department has been supported by the Rural Development Fund (RDF) in
planting a nuwer of areas such as Mol Gardens in Lodwar town. The project was
completed in 1987. About 10 ha were planted under this scheme. In addition
the Forest Department has been planting trees under the scheme of paid
incentives for tree maintenance in places such as Kakuma and Lokichoggio.  TRP
on the other hand has been planting trees under FFW programes. Forest
Department nowadays pays casuals wages to assist in their activities.

A numher of schools have also planted trees through assistance from the Forest
Department and NGOs, such as Faithhomes of Kenya, the Full Gospel Church and
other missions in the district. The numnbers of trees planted through the
assistance of NGOs has not yet been assessed, but estimates in 1986 were in the

range of 11,000 seedlings (Ref. TRDP, 1986).

Kerio Valley Development Authority (KVDA) has been active in tree planting
at Kainuk where it also maintains a tree nursery. KVDA has also carried out
sone limited forestry activity in Kibish Division. The Forest Department has
now bequn forestry activities in Kibish. Recently, a Forest Officer, casuals
and tree nursery materials were sent there.

Tree planting is frequently undertaken using micro-catchments of 10m by 10m in
the dry parts of the district. In the relatively wetter parts of the district
such as Kakuma, Lokichoggio and Turkwel, micro-catchments of 5m by 5m have -

been adopted. So far a total of about 500,000 micro-catchments have been
planted in the district. Most of the micro-catchments are v-shaped. In the
flat areas, square ridges of 10m by 10m have been used. The most cammon tree
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species planted is Prosopis chilensis. More and more indigenous trees are
being planted and most tree nurseries produce seedlings of both indigenous and

exotic tree species.

Assessment

Tree planting is a fairly expensive exercise which calls for cost-effective
methods if tangible results are to be achieved. The different tree planting
schemes are associated with different costs. From discussions with the TRP
Area Coordinators, it seems that FFW is cheaper per unit tree than daily
payment for work done. Several arguments in favour of and against FFW have
been advanced. Generally, while the programne may be justified in remote
parts of the district where people may not be able to buy food, it would appear
that in easily accessible areas, the scheme has outlived its functions due to
its tendency to keep communities dependent.

The incentive tree planting scherme has been paying Ksh 1/= per tree each month
that it survives, for up to a maximum of 500 trees. By simply protecting the
planted trees, the people involved have been able to earn 500/= per month
each for up to 18 months, the age when trees can survive on their own. The
scheme has merit in ensuring increased tree survival, but it is expensive and
therefore unsustainable.

Discussion with various organizations and literature reviews indicate that
there are other governmental organizations and NGOs doing tree planting (see
Chapter 8). It is feared that there has not been the necessary coordination
between forest officials and all these other agents. Hence necessary
technical guidance is lacking. Consequently the survival rate of trees at a
number of sites has been rather low. High mortality rates were also noticed
in micro-catchments.

The Forest Department maintains a fairly accurate record of tree seeclings
issued each year. However, in some cases, due to improper micro-catchment
preparation, late planting and mishandling of seedlings in transit, a sig-
nificant number of trees do not survive. This is a natiocnal issue, affecting
all parts of the country but particularly the arid and semi-arid areas. As
noted in the 1986 review there is a need for a systematic survey of seedling
survival rates at an appropriate time after the initial tree planting, to
confirm or repudiate the current estimate of survival which ranges from 14 to
45 per cent (District Forest Officer, Lodwar).

A discussion with local people, who had attended seminars on tree planting at
Kakuma, revealed that people know what type of trees to plant. Specifically
the people had a liking for exotic tree species which were described as fast
growing. However due to the government policy of pramoting indigenous trees,
foresters continue to grow them, and in some cases produce far more than

required.
Recommendations

The Forest Department has now discontinued the tree planting incentive payment
scheme. Same pecple are willing to plant trees without the scheme. This
should be encouraged. The tree planting incentives for pay should only be used
as a last resort, and then on a very small-scale.

The FFW scheme should be minimized in tree planting. People should be paid
wages for planting trees in selected public areas. People will, however, plant
trees in their own campounds on their own initiative.
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Regular interaction should occur between the Farest Officer and church groups,
schools and other organizations involved in tree planting activities such as
KVDA and TRP. Such collaboration would lead to an informal yet valuable
exchange of knowledge and e:q)efrience in tree planting.

Before large-scale production of indigenous tree seedlings is undertaken in the
nurseries, more extension work on indigenous tree pramotion needs to be done.
This will minimize possibilities of producing seedlings which nabody wants to
plant in their 1land. In this context, the proposed increase of nursery
capacity to 1 million seedlings per year should only take place if these issues
are settled.

During the field visits, the review mission noted that areas adjacent to
settlement schemes and urban areas are denuded of trees. Overgrazing and
cutting of trees for firewood, charcoal and poles have led to severe wvegetation
and soil degradation. These areas should be given pricrity for cammmnity and
individual afforestation. Tree planting demonstrations , in areas such as
Kakuma, indicate that with proper micro-catchment preparations, trees can
successfully be grown in areas such as Katilu and Lokori.

Fuelwood plantations around urban areas have been suggested as a possible
strategy for minimizing fuelwood prablems. In Lodwar, die back of Prosopis
chilensis has been noticed, although this is the most widely planted species in
the district. Careful attention should therefore be given to the screening of
candidate tree species for such a programe, even though the programme is
likely to be small-scale.

Tree planting is a fairly expensive exercise, fraum the initial stages of
seedling production at the nursery to the field planting. Simpler ways of
growing vegetation should be pursued. It is believed scarifying soil in same
hard pans could lead to rapid regeneration of important tree species such as
Acacia tortilis. For example, near Katilu bulldozers' work led to better
vegetation growth campared to adjacent areas which were not disturbed.

5.1.3 Agroforestry

Background

Agroforestry 1is a temm which refers to a land use system which combines the
procuction of crops, livestock, and trees on the same piece of land simul-
taneously or sequentially. Trees are the common camponent. For a land use
system to qualify as an agroforestry system trees, either planted or inten-
tionally left, must have an influence on the agricultural procuction process.

The land under agroforestry is limited in Turkana District. Most of the land
is either woodland/bush, or sand dune. Silvo-pastoralism, which combines tree
and livestock production, is the nearest type of agroforestry practiced even
though most of the trees in the range are not intentionally left to benefit
livestock. |

There has however been some tree planting along irrigation canals at the Katilu
Irrigation Schanes. There several species of exotic and indigenous trees
have been planted. The main tree species planted are Leucacna l-éncocephala,
Prosopis chilensis, and sone Eucalyptus canaldulensis is also planteq.

Occasionally, in rainfed agricultural areas, indigenous trees have not been cut
down in the course of preparing agricultural plots; in general this was
because the trees were too big to cut during the initial preparation of land.
In rare cases remnant Acacia tortilis are left to provide pods for livestock
after the crop harvest.
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Outsice the irrigation anua rainfed agricultural areas, the natural vegetation
provides multiple benefits, such as fuelwood, building materials, fodcer,
fruits, honey anG gua resin, but this natural system does not qualify as
agroforestry. Planting in urban areas and villages has been aired at the
local environment rather than &s an agroforestry lana use fona.

Assessment

The biggest problem facing irrigation schemes in the district is that of
siltation of canals. Erosion of the canal banks is camion. Riverpank
erosion destroys agriculturally procuctive areas. Planting trees along the
banks or protecting the existing riverine trees will help to stabilize
riverbanks and hence minimize river deviation with its consequent repercus-—
sions. The role of riverine forests in the overall econany of the district is
s0 conspicuous that agroforestry can easily be put into practice without any
hesitation on the part of the local people. vater losses through leakage in
trapezoidal bunds resulting from lateral tree root development can also be
minimizea by planting trees on the lower sides of the bunds.

Water losses through evaporation-in irrigation schemes are in the order of 2400
ma per year (E. barrow personal communication). Such hich losses of water can
be minimized by planting trees or leaving the existing trees on the irrigation
schemes.

The general absence of trees in gardens which are being developed points to a
lack of coordination between the agriculture anc forestry sectors, Indeed it
appears that to some extent various agents promoting rainfed agriculture are
working in isolation from the forestry sector.

Silvo-pastoralisia is practiced in the district. Acacia tortilis trees along
riverine forests have been intentionally conserved to provice fodder for the
livestock. In the ary season, forests provide a major source of fodaer and
therefore an important means of survival for a commnity that heavily relies on
livestock both for ciet and cash income.

Recomiendations

Efforts should be increased to pramote agroforestry, particularly in areas
where rainfed agriculture is practiced. This is significant in view of the
potential. that rainfed agriculture has and in the face of the prablems
associated with irrigation schemes in the district.

Production of seedlings in the tree nurseries should pay special attention to
those trees that have soil stabilizing properties for use on canals and garden
bands.

To supplement dietary requirements, the planting of several wild fruit-bearing
trees should be given priority in rainfed gardens and irrigation schemes.
There are abandoned plots on same of the irrigation schemes such as Amolem and
Nakwamoru. — The periphery of these plots should be planted with multipurpose
trees.

Future extension work should place more emphasis on the interaction between
trees, livestock and crops. The current emphasis, as evident from the 1989
forestry extension impact survey, is on tree planting, tree protection and tree
conservation.

There is a need for a unified approach by the agriculture, range and forestry
personnel in pramoting agroforestry systems.
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5:1.4 Tree Nurseries
Background

All administrative divisions in‘the district have tree nurseries. These are:
forest department (9), Chiefs (3), TRP (&), Schools (2) and AIC (1) with an
annual procuction of 669000 seedlings.

Emphasis for seedlings procuction is on indigenous species like: Acacia
tortilis, A. eliator, A. albida, Azedarachta indica, Cordia sinensis,
Diospyros scabra, Dobera glabra, Salvadora persica, and Zizyphores mauritania.
However, the main planting, and hence scedling production activities are
centred arcund Prosopis chilensis and Parkinsonia aculeata, both exotic
species. KEFRI's range of species is larger, since they have to raise
seealings for species and provenance trials.

Raising of seedlings is based on demand mainly from TRP, churches, KANU,
Schools, Women groups and Forest Department own annual planting programme.

Assessment

Seedling production is closely associated with actual field planting ac-
tivities, and hence demand. This is a sign of a well ccordinated teamwork
approach between the different sectors involved. A positive correlation exists
between species raised in the nursery and those sought after by the groups
involved with tree planting. However, the species range is very narrow,
limited to only Prosopis chilensis, Acacia tortilis and Parkinsonia aculeata
for large-scale plantings. Other useful indigenous species like Dobera glabra
have been excluced from large-scale planting progranmes, which are charac-
terized by slow growth rates in the field, and therefore they camprise only a
small proportion of the seedlings in the nurseries.

Seecling health looked fine. The potting mixture used to raise them was
developed in the district. This has a 5:3:1 ratio of soil, sand and goat
manure = hereafter referred to as the "Turkana standard". Nursery activities
for seedling production are closed linked to handling stresses and expected
site conditions to which seedlings are eventually planted. This requires
seedling rearing processes and seedling physiological qualities to be closely
monitored in order to meet expected planting site conditions.

Use of small containers to cut on costs was questioned by the previous review
mission in relation to the physiological quality . As a result, larger
containers were recommended. But, large containers are expensive, require
more soil to fill them, and result in a situation where only a smaller number
of seedlings can be transported to the field given the current transport system
(pick-up vehicles). However, new scientific evidence fram New Zealand
Forestry Research Institute indicates that small containers can be used to
gracually recuce available nutrients while at the same time conditioning them
to withstand planting stress (hardening-off). Much thought must then go into
formulating the potting mixture.

Pests (termites, and aphids) are a big problem in the nurseries. These affect
production targets, and also the health of resulting stock; hence the seedlings
are not healthy enough to withstand the stresses associated with planting on
site.

Labour productivity in nurseries is very low. This is probably a result of
the harsh environmental conditions and possible unwillingness on the part of
the workers do the job properly. Closer supervision by the technical staff
should be emphasized if the problem is to be overcome.
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lost foresters, during the period under review, did not have access to
transport facilities. This naturally affected performance in all areas of
forestry, including procuctivity.

¢

Recommendations

Data and documentation is urgently needed on nursery management of other
potential indigenous species with a view to including them on the species list
for reforestation. KEFRI should develop its work programme in such a way as
to determine when to collect seed, seed pre-sowing techniques to break
dormancy, and nursery management schedules for potentially useful species.

KEFRI should investigate and recammend the possibility of using other types of
seedling containers other than the polythene tube. The production cost of
seedlings, the quality of seedlings produced to withstand stress due to
handling and planting on site, and the vigorous growth after planting should be
the quiding factors in this selection.

Production of physiologically balanced seedlings is a dream of every tree
nursery headman. However, appropriate seedling manipulation procedures are
unknown under the ASAL conditions. Therefore, studies to formulate shade,
watering and fertilizer regimes, which will result in the production of
seedlings of high physiological guality, should be initiated.

It is recommended that studies are carried out to determine the best timing far
seed sowing in the nurseries in order to synchronize seedling growth rates for
the various species. The aim is to raise seedlings of uniform size and
standardized quality. The results should state management schedules and the
period over which each species is expected to attain a given size.

To increase labour productivity and efficiency, it is recammended that all
nursery headmen enrol for in-service courses at KEFRI's Kitui Social Farestry

Training School.

The review mission recammends that both KEFRI and the Forest Department be
adequately supported with logistics to enable them implement work programnes.

Schools and NGOs should be encouraged to start tree nurseries with technical
support fram the forest department.

The mission feels that tree nurseries should be decentralized to avoid
transport damage and costs associated with distribution.

5.1.5 Regeneration
Background

In general, two methods of regeneration exist: natural régeneration and
artificial regeneration. Both are practiced in the district to a varying
decree.

Natural regeneration in Turkana involves enclosing an area so that there is a
minimal of interference from man in the germination and growth processes. To
understand how natural regeneration operates, KEFRI and TREMU have a series of
experimental enclosures at Napuu, Nadapal and Kalatum.

Tree establishment may be the most important, in that it offers man a chance to
influence and direct the course of reforestation. However, understanding how
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nature operates also provides useful information that may supplement informa-
tion obtained under artificial concitions. To increase the efficiency of
seedling production ané to improve seedling physiological cuality to imeet the
expected standards of the Olantlng site, various nursery research projects are
recommended under Section 5.1.4.

Assessment

Preliminary results of various regeneration studies are available from both
KEFRI and TREM Although the main factor influencing the results is protec-
tion (fencing) from browsing by livestock and game, the level of browse impact
varies by species. lowever, the usefulness of the research findings may be
overshadowed by the high fencing costs and thus make the innovation less likely
to be adopted. Therefore, the biggest challenge facing both KEFRI and TREMU
is how to make natural regeneration a practical and acceptable alternative to
artificial regeneration. Important species, which have difficulty in regen-
erating naturally, are Hyphaene coriacea, Dobera glabra, Salvadora persica and

Diospyros scabra.

Raising seedlings in the nursery and planting them in the field form the core
of a reforestation prograime whose costs are very high, considering that:

(a) the survival and vigorous growth of outplanted stock depended on
paying the Turkana to water and protect the plants;

(b) seedlings have to be raised, transported and distributed free of
charge;

(c) that survival of outplanted stock is bound to be very low cue to the
harsh environmental conditions; and

(d) that site preparation costs are currently to be borne by the Forest
Departrnent.

Therefore, whether forestry and reforestation in the district will grow to
become a self-sustaining and popular occupation depends on whether practices
aiming at cutting costs may be developed. One option is to cut down on all
nursery costs while at the same time increasing the planted stock's probability
of survival on the reforestation site. Direct seeding may be a solution.

Recommendations

KEFRI should expand its current studies on natural regeneration to cover
analyses of changes and development of grasses, the cambined effect of
protection and scarification, scarification and seeding, the influence of soil
chemicals and physical fertility on seed germination and growth rates of

different plant species.

KEFRI and TREMJ should study the econamics of natural regeneration with a view
to Geveloping alternative tree establishment methods.

KEFRI should immediately initiate direct seeding experimznts to generate data
that will gquide timing of seed sowing, seed pre—sowing treatments for species
with dormancy, site preparation methods required to enhance germination and
eventual growth of plants and tending schedules where necessary.
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5.1.6 Conservation
Background

The Forest Department's work in the conservation and management of trees is
focused on four ecosystems. A brief description of each ecosystem and the tree
species associated with thea are listed below. For a mwore detailecd cescrip-
tion, the 1966 TRDP Forestry Review (TRDP 1986) should be referred to.

Riverine forests are located along the river systems in the district. The
major tree species are various types of Acacia and Cordia species, and also
doum palm (liyphaene coriacea) which has a higher occurrence near Lake Turkana
than elsewhere. All three tree species are important to the Turkana: Acacia
trees provide firewood and the poles for household construction for the people,
ancd fodder (leaves and pods) for the livestock; Cordia species are also used
for fodder and building materials; doum palms provide materials for baskets and
building as well as ecdible fruits.

The plains, which are composed of sandy, stony or heavy clay soils, mainly
consist of grasses. The little woody vegetation that exists is for the most
part in the foriu of Acacia tortilis, Acacia eliator, Dobera glabra, Cordia
sinensis, Salvadora persica, and Balanites species.

The hills are very stony and contain mainly Acacia species. A tropical
mountain forest similar to those found in the Aberdares is found at the sumnit
of the Loiia Hills, the highest hill in the district.

Sanc cunes are found along the lakeshore and in areas where rivers have changed
course. The doun palm is the dominant species; same Acacia and broad-leaf
tree species also grow in these areas.

Recannendations

Since many of the recomnendations of the 1966 forestry review (Ref. TRDP 1986),
which the team concurs with have not been implemented, this mission has
incorporated them into the present-recommendations.

The management and conservation of riverine resources near settlements should
be given priority.

An inventory of forest resources in Turkana District, particularly of the
riverine forests, is needed. TREMJ is currently conducting research on
woodland ecology with an emphasis on riverine forests. TREMJ should liaise with
the Forest Department and KEFRI to ensure that there is no duplication of ac—
tivities.

Fuelwood plantations should be established in the urban centres, particularly
Lodvar, Kakuna and Katilu. The planning of the plantations should take into
consideration the fuelwood supply needed by the settlements.

Bare hillsides should be protected and where possible afforested to allow
natural regeneration to take place. Reseeding should be done where possible.
Such sites would serve as dewonstrations of what can be achieved.

There are no gazetted forests in Turkana District. General farest rules under
Section 15 of the Forest Act -should specifically be made to allow Turkana
people continued usage of any forests in the district once gazetted. The
important woodlands on the Loima Hills should be gazetted under the conditions
that rural people have access to these areas particularly during the dry
season. .
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Ly | Research
Backgrounc

buring the period under reviéw, KEFRI established a permanent presence in
Turkana district by opening a station in Lodwar (1986). Since then, the
station has cuickly taken-over all previous research plots initiated by the
Forest Department and analyzed, sumiarized and disseminated the cata. The
station has also initiated new research projects. Realizing that KEFRI's goal
in Turkana is to provicde management in reforestation programmes, it therefore
operates very closely with the Forest Department.

The station completed building an office and laboratory block by mid-1968 and
now is in the process of building a senior residential house.

Owing to the fact that the station is new, it has no established routine, the
officer-in-charge is a young and inexperienced researcher, and all research
planning and drawing-up of workplans are developed at KEFRI headquarters in
Iuguga. Presently, this is the best approach, although it has its shortcam—
ings. For example, if not well monitored, it may lead to the formulation of
unrealistic workplans ané research objectives.

Assessment

Currently KEFR1's research work covers browse species trials, nursery prac-
tices, vegetation dynamics studies, stucies on plant resins (Gun arabica),
species and provenance elimination trials, fodder production on saline soils
and plant phenology studies.

Routine work covers plot maintenance operations, assessment, data analysis and
writing-up of reports. Research reports distributed to date are:

& a sumary of all research plots as of July 1, 1989,
- the results of fodder procuction on saline soils in Turkana, and

= the influences of different micro-catchment sizes on the
performance of different species in Turkana.

Recanmendations

Although a great deal of energy went into the establishment of physical
facilities originally, the progress achieved in the space of two years has been
good. However, as rural development in Turkana gains momentum, the demand for
quick multi-disciplinary and accurate data from KEFRI and TREMJ will increase.
In order for KEFRI to prepare and plan to face these challenges, the following
will have to be considerea:

- The station's research planning will have to be decentralized
fran Muguga to Turkana;

- A rigorous training programne will have to be set up for its
staff so that they may furnish useful infamation needed for the
district's planning;

- Logistical support is reguired to enable smooth implementation
of the station's work plans;

- KEFRI should study the econamics of the current popular micro-
catchment tree planting programme;
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- Since gum arabica is a potentially useful product for Turkana
district, KEFRI should camence studies to determine the best
harvesting methods, seasonal and family variants in yield,
selection, breeding strategy and stand management for high
yielding populations and to develop gqum processing and a
marketing strategy for the product;

= KEFRI should initiate studies to find out why Prosopis chilensis
and P. juliflora are dying back on same sites and whether this
is due to provenance variation (genetic). If so, could it be
solved by proper matching of provenances to site? Or it is a
physiological prablem that could be solved by simply appropriate
management 2

= KEFRL should initiate studies that will lead to understanding
how the various sizes and designs of micro-catchments wark.
This information will help in modifying and improving the
designs for better labour and moisture efficiency;

- KEFRT should work in close cooperation with TREMJ in order to
avoid overlapping. :

5.1.8 Staff Training
Background

At the professional level, the Forest Department has been manned by officers
who have university forestry degrees and diplomas. The current District
Forest Officer has an MSc Forestry in dryland afforestation from the United
States. Moi University has also been producing forestry graduates who have
worked in the district in the past. In fact the Research Assistant heading
the KEFRI programie is a forestry graduate from Moi University. The Assistant
Divisional Forest Officer has a BSc Forestry.

All the field foresters are diploma holders of the only two diploma granting
institutions, i.e. the Kenya Forestry College in Londiani, and Egerton College.
The latter institution has now phased out its forestry programme after gaining
university status.

One main feature of staff training is that the diploma foresters have had very
limited in-service training. Only three foresters have been to social
forestry course at Muguga which was organised by KEFRI/ Japan International
Corporation Agency (JICA).

The Forest Department as a whole has a policy of sending a limited number of
Forestry diplama holders to University both locally and abroad. 1In line with
that policy two foresters in Turkana are earmarked to go to Sokoine University
to take courses in dryland afforestation. Efforts are also being made to send
sone foresters to lMoi University. In some cases there is no guarantee that the
foresters will return to their duty stations after completion of training. In
fact such training leads to promotion and re-deployment to other areas
carmarked for graduate personnel. Forest guards, patrolmen, and tree nursery
staff have not had any formal training in forestry.

The situation differs in KEFRI where further training is usually viewed as
strengthening of research capability. KEFRI has a strong training programme.
The current research assistant is earmarked for postgraduate study abroad.
Other Forestry graduates within KEFRI elsewhere have been sent for masters and
doctorate training. Comprehensive projection of training needs is discussed
under the Training Needs section (see Section 5:2:3)s
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Assessment

The main issue which stanas out clearly on staff training is that most of the
staff are not really trainec to cope with the challenges of Turkana forestry.
Working in Turkana calls for totally different approach from that used in the
high potential areas of Kenya. As can be deauced from forestry courses both
at university and diploma level, there is very little course instruction on
dryland afforestation.

Portunately the forest staff are learning to deal with various issues of
forest resource production, conservation and management . The main danger is
that of staff being posted to other parts of the country requiring more skilled
personnel. There has been a rapid turnover of district forest officers.
GCver the past four years, about four District Forest Officers have served in
the district. The post of Assistant District Forest Officer is also a kind of
training ground where permanence has not been achieved.

Other than gracduate and diploma officers, there are no other formally trained

staff in the field. The patrolmen, who actually conduct a fair amount of
extension work, have not had any forestry training. Similarly the nursery
headmen have not been trained. Undger the circumstances it would appear that

these categories of people rely on on-the-job training by the forest officers.
Systematic training would expose all such people to the most pertinent forestry
issues. As it is, trial ané error cannot be ruled out.

Forest guards in the district help in control and management of trees and
woodland, a fairly delicate operation which needs sone skill.

Reconmendations

The divisional foresters who are actually the front line staff have not had
training in dryland forestry. It is recamended that all the eight divisional
forest officers be given six months training in dryland forestry. Training
shouldbedcneoverafmr—yeart.ineperiod, i.e two foresters per year.

The district has had a rapid staff turnover. Such a turnover disrupts
progress in meeting the challenges of forestry in the district. It is
recommended that for the sake of continuity and sustainability of various
forestry programmes, staff transfer be restrained. This 1is especially
relevant to those staff who will be trained to specifically deal with dryland
faorestry.

Patrolneninﬂledistrictarechargedwithﬂletasksofpeunitcmtroland
protection of forest resources. They have also been used on forestry
extension courses.  They should be given some systematic training on various
relevant forestry issues.

The Forest Department used to train forest guards mainly on policing issues and
licensing policy. Due to lack of funds, the Department no longer trains
forest gquards. In Turkana forest guards play a vital role. The 28 forest
gquards need to be trained so as to enable them deal with farestry extension and
toseethatvegetatimisbeingusedinaccorda:newithﬂleagreedpolicy.

Training facilities should be made available for the above-mentioned purposes.
Such facilities can also be used for training chiefs, teachers, elders and
NGOs on forestry extensions. There is also a need to train nursery headmen on
various aspects of tree nursery management. Resource people should be drawn
fram within the district with one coordinator for the training programme.
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52 GENERAL ASSESSFENT AND RECOMMENDATIONS ON THE FORESTRY SECTOR
5.2.1  Management

Forest management in the distritt takes place on a relatively low level when
camwared to forestry activities in the high potential areas of the country. 1In
fact forestry activities in Turkana have for many years been relegated by the
Forest Department which did not recognize forestry in the district simply
because there were no gazetted forests as per the Forestry Act Cap 385.

In 1977, the Rural Afforestation Extension Service (RAES) was started in
Turkana when the first forester was posted to the district. Even now the
nutber of staff are too few to practice active forestry managenent, which
includes the management of the extensive woody vegetation in all parts of the
district. Understandably, the Department has focused on the issuance of
permits for various activities and the creation of awareness through short
courses for elders, chiefs, teachers, etc.

Before 1984, the Forest Department wanted many woodlands in the country to be
gazetted. In 1984, a Presidential directive which discouraged tree cutting,
empowered forest officers to control the use of forest reserves. Nowadays a
permit is needed to cut any of the important trees. Non-important trees nay
be cut as before without a permit. The following trees have been classified as
being important and non-important:

Table 5.4 = CLASSIFICATION OF VERY IMPORTANT AND NON-IMPORTANT TREE
SPECIES
Very Important Trees Non-Important Trees

Cadaba rotundifolia
Acacia senegal
Acacia reficiens
Icacia nubica
Grewia species
Cassia species
Abutilon hirtum

Acacia tortilis
e e e
Cordia sinensils
e e R
Z1zyphus mauritania
Acacia albida
— .
Tamarindus indica
Salvadora persica

Ficus sycamorus

Ficus populifolia Euphorbila cuneata

Dobera glabra Acacia paoliil
Jatropha dichton

Hyphaene corilacea

Eg' anites pedicellaris
Berechamnia discolor
Balanites orbicularis
Diospyros scabra
Boscia coriacea
Delanix elata

Acacia eliator

Cammuphora trothae
Acacia mellifera

Source:  Forestry Handbook for Primary School Teachers in Turkana District,
198¢6.

lMost of the classification takes into consideration the importance of riverine
forests. These categories account for 23% of the district's woody vegetation.
In the dry season, riverine forests support 30% of all livestock in the
district. Permit are needed to fell trees for building material, charcoal, and
to clear areas for cultivation. The riverine forests are owned by families,
and it has not been difficult to exercise a permit system in.most cases.
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One issue which has attracted the attention of the administration and Forest
Departient is that of concentrated settlement which regquires more than the
usual supply of wood procucts both for construction and energy. People need
permits from the Forest Officer‘ after a chief has concurred. Tree plant?ng
exercises have been targeted to those areas which have been denuded. Grazing
is, as a matter of tradition, not allowed until trees are above browse height.

The system of issuing permits which are synonymous with licenses has its merits
and demerits. Vhile the system can check the destruction of trees in ecologi-
cally vulnerable areas, it can also discourage people from planting trees when
they know that such trees will ultimately be subject to permission by the
governients officers. This system has only been feasible in riverine woodlangs
ana around settlement areas. In practice, there is very little monitoring in
areas far from the settlements as forest guards and patrolnen are too few in
nunber to do the policing.

The issue of charcoal burning has been an issue of concern to the administra-
tion for many years. Currently charcoal is not allowed to be exported from
the district. A numer of permits for charcoal burning are issued by the
Forest Department however the consumption and supply of charcoal has not been
determined. The last review in 1966 recommenced survey of fuelwood and
charcoal for LoGwar town. Such a survey could give the consuiption trend and
possibly the impact charcoal has in the wood catchment area of Lodwar town.

Burning of charcoal has certainly contributed to the deforestation of areas
near settlement and urban areas. It is feared that cespite the ban on charcoal
export to other districts, some quantities still finds their way out of the
cistrict. Planting of trees has been made in the vicinity of urban and
settlement areas. However the planting has been an expensive and difficult
task. Sone progress has been nade in the course of planting an eguivalent of
900,000 tree seedlings since 198&4.

For many years natural vegetation will continue to be the main source of wood.
Indeed the Turkana population of 200,000 needs about 280,000 m3 of wood per

annum, If dietary hapits change, then for the assumed fuelwood demand of
40m3 per ha per annum of 10 years -rotation, an area of 70,000 ha needs to be
planted (consumption rates based on the FAO report, 1984). Management of

natural vegetation to increase its yield seems a sensible strategy.  This 2:L5
however rarely done due to shortage of staff and lack of site specific
managenment ‘plans.

Recommendations

Several of the following reconmendations, which the mission believes to be
appropriate, are restated from the 1986 Forestry Review (Ref. TRDP, 1986).

For the foreseeable future, natural vegetation will continue to provide the
bulk of the wood requirement for the people and livestock. An inventary of
such an important resource should be made.

A forestry policy and guideline on woody vegetation has been produced. The
document is a step in the right direction. While waiting far approval of the
draft policy guideline, site specific management plans for Katilu, Kakuma and
Lokichoggio should be made. These management plans should serve as demonstra—
tion for other areas. The plans should have specific objectives, like for
example increasing natural vegetation yield by a factor of two. Forestry
policy and guideline document has produced the necessary local information on
vegetation fram their discussions with the local people.
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There has been some experimental work on fencing off areas to indicate
potential germination. The concept should be modified and applied in the
field where paddocks should be Gelineated and active management of fodder and
wood yield increment carried cut. Some manipulation of thinning and selective
cutting may have to be done. ¢

Licensing policy should be modified to favour efficient wood conservation
methods. For this reason houses made of mud blocks may be preferred to those
using too much wood. Conservation of charcoal and fuelwood is a well known
technology nowacdays.

Asurveyofﬂnetrendsincharooalconsmptimforﬂ:enextSyearsforIodwar
town should be undertaken. The study should include an estimate of present
and future consumption, production levels and sources of supply.

KEFRT should incarporate its findings on efficient means of charcoal production

in Forest Department courses in Turkana. Those who hold permits to burn
charcoal should be encouraged to attend these courses.

5:2:2 Commmnity Participation

Issentially there are three categories of tree ownership in the district:
incividuals, institutions and the comnunity. The review mission noted many
trees which have been plantec in house compounds. These trees were planted
anc subdsequently cared for by the indivicuals for shace, fodder and construc-
tion material. This was evident in the settlements.

A nuwiber of institutions have also planteG trees in their compounds, most
notably schools and churches. These institutions have been helped by the
Forest Department, TRP or I&G0s with tree nurseries.

The third category of trees ownership is the commnity. Trees have been
planted in places such as Lodwar, Kakuna, Lokichoggio and Katilu irrigation
scheme. The trees belong to the community simply because the land on which
such trees are planted belong to the community. Otherwise such trees are
planted with the initiative of Forest Department or any other KGO which wants
to poromote forestry.

In all such community forests, there has been cammnity participation.
However it should be stressed that there was no evidence of community par-
ticipation in tree planting without some kiné of reward in the form of wages,
tree planting incentives or FFW. Where there was voluntary community
participation, the situation was an exception rather than the rule. In fact
the impression review mission got was that as far as the local people are
concerned, such trees belonged to the organization which promoted tree
planting.

It would appear that, however noble the idea of comunity participation is in
forestry, people are willing to plant trees only if they can say that tree is
"mine" rather than it is "ours". People protect trees only if they are paid
or for fear of punishment rather than with the conviction that trees are
beneficial to the canmnity as a whole.

Indivicual tree planting has been done with or without imaediate incentives.
In such cases people are aware that all the benefits of such trees will accrue
to them. Similarly institutions are able to plant trees hecause they can
require their people to do the undertaking.
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Coamnity participation in natural regeneration does not require as much energy
as that associated with tree planting. he complex system of tree owmership
has been reported for Turkana (Ref. bBarrow, 1987).  Trees are protected along
riverine and hilltops because }IAC.lVlGualS or the local comnunity own the
trees. Fear of destruction of the wood resource by other people is the
¢riving force of comunity partici ipation in protection. tWhere community
values have broken down, like in the settlement schemes, wood resources have
been destroyed at an alarming rate. In such cases artificial coamnities have
een formed, and consequently traditional values have becone subdued.

Recommendations

Canmmnity participation is a naoble idea. The concept is akin to the “haram
bee" system which has been instrumental in the development phenamena in other -
sectors of the economy. Extension strategies should be geared towards
persuading commnity participation in tree planting in some priority areas.
Means of personal satisfaction of various members of the cammmity should be
devised. This is a challenge to forestry extension in cammmal lands.

Individual tree planting should by owners should be given more weight. In
fact a system of imparting right of use/access to trees on cammmal land should
be devised.

In the event that same natural vegetation will be gazetted active management by
adjacent commmnities should be initiated on a system of sharing royalty fram

forest areas.

Biein3 Training heeds

The training needs of the existing staff have been assessed under Staff
Training (see Section 5.1.5). One issue which has a long-term implication on
forestry developient in the district is that of staff turnover. Staff are
transferred routinely within ané outside the district. This is on overall
forestry practice which is not likely to be changed for any particular
district. :

A recomnendation to restrain frequent transfer of staff has been made with the
view to using the acquired practical experience for further development of
forestry in the district. It should however be borne in mind that many
forest officers may not wish to remain in the district for too long.
Retaining them against their wishes would demoralize them and possibly cripple
the forestry programue. There are only two qualified Turkana diploma
foresters, one of whom is a woman now posted at KEFRI, Lodwar.

This raises the fundamwental question of training enough Turkana people as
front line extension staff. They have the advantage of speaking the local
language and would not mind serving in the district for long periods of time.
If these people are drawn from high school, they could be given special
training at Lodwar which would allow them to climb the promotion ladder while
at the same time serving at the locational and divisional levels. It ds
estimated that each location will need two such front line staff. Together
with those at aivisional level, a total of 66 extension staff of high school

standard could be deployed usefully.

In addition to these front line staff, forest guards patrolmen and nursery
people will neea vocational training to supplement the newly recruited category
of staff. The on-going training of waren, teachers, elders, IGOs and other
opinion leaders can continue with the provision that such categories of people
will occasionally have residential training to boost their morale even higher.
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KEFRI has had a strong training prograawe for its staff nationally. In Poci\'!ar ’
KEFRI would like to train staff at aiplona level, BSc Forestry, MSc and PhD.

Scholarships are needec to sepd staff for further training both within and
outsice the country. Scholarships should be provided over the next 10 year
perioc.

Recoaxnendations

The Forestry Department staff should be strengthened by new local recruits to
do front line extension. The recruits should be '0O' lewel and be able to
speak Turkana. Each location shoul@ have two such officers.

The training of such recruits should be done in the district. On the job
training should be supplemented with in-service training at Lodwar training
centre.

The people should be trained along with the agricultural extension officers.
Promotion opportunities should be provided to those extension officers.

Forest guards and patrolmen should also be trained to assist in exten;;im and
active management of the vegetation. They should supplement work being done
by extension officers.

On the whole transport is an expensive item in forestry extension. The GOK
shoulc invest more in personnel who are willing to walk, ride a bicycle or a
motorbike. Recruitment and training of such people to work at locational
level will lead to sustainable farestry extension and management.

5.2.4 Tiwact on the Viomen's Situation

Women are mainly responsible for the collection of firewood and frui:t,
construction of homes, fencing of garcens and livestock corrals and making
household utensils and containers. With increased sedentarization and the
concamitant decrease in the woody vegetation, women must go further away from
their hanestead in order to acquire the needed tree products. Charcoal burning
is one of the few economic activities wamen outside of the pastoral sector can
engage in.

Many of the forestry sectors activities directly address these issues. Tree
planting is one method, but on its own it would only provide a temporary
solution. More important are the extension activities, especially the
locational forestry seminars. One aspect of the seminars which is particularly
pertinent to women is the discussion on woody management, which includes such
issues as charcoal production, timber for construction and other uses, and
fencing. Demonstrations of alternative methods or materials, such as earth
kilns for charcoal, mud bricks for building, and economical “jikos' or charcoal
stoves are also part of the course curriculum. ‘

women's participation in the seminars has been good. Cut of a total attendance
figure for the district of 3,041 individuals, women cowprised 22% of the
participants, although the range varied widely by area - from a low of 5% in
Turkwel civision to a high of 49% in Kakuna division.

Seminars are only one forum usec for the extension activities; others include
barazas or meetings, homes, individuals, tree nurseries, schools, and churches.
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Viomen's groups, unlike schools, have not been specifically targeted; only 8
wonen's groups in the district have been used as a forum by the forestry
sector (Sangnes, perscnal coawnication), representing less than 1% of the
forums where respondents, who #ere included in a forestry extension inpact
swvey, had heard forestry issues discussed (Barrow, 1989). Wamen's groups
should be considered for extension activities by the forestry sector in the
same way other groups of people are reached.

The forestry sector (KEFRI) has one female professiocnal staff member. She is a
Turkana, who began work cduring the teams field pﬂrloa. Women hold only 7% of
the insubordinate staff positions (such as workers in the tree nurseries, seed
gatherers, etc.) which deal directly with forestry. Yet women have demonstrated
an interest by their level of participation in seminars and by their willing-
ss to talk to the review team during our field visits. Wamen should be glven
more opportunities to work within the forestty sector in salaried positions.
They would then have more first hand experience with the different seeds,
germination and growth rates, water usage patterns, etc., of the trees.

5.2.5 Distribution and Accessibility of Services

Currently there are seven divisional forest officers who are distributed in all
the divisions except the newly formed Lokichoggio Division. There are plans to
post a forest officer to Lokichoggio as soon as facilities are ready.

Of necessity most of the services have been concentrated near the urban
centres and the settlement schemes along the Turkwel, Wei Wei and Kerio rivers.
Tree planting activities and extension services have also concentrated on the
settlements in other parts of the district.

Forestry services have essentially been in the form of extension which has not
acequetely reached sowe of the more distant areas such as the western borders
of the district where only the cattle herders go cduring the dry season.
klsewhere in the country, forestry services have been available even though on
a limited scale cue to transport problems and shortage of staff.

Recomendations

More extension staff should be hired and deployed in all locations far
efficient extension service.

Settlement areas should continue getting more forestry services to avert
resource degradation associated with high wood demand in such areas.

3:256 Human and Capital Resources Available to Sustain the Services

The district has two senior forestry officers and seven foresters. The current
number of officers is too small to be able to cope sufficiently with intensive
forest conservation ané extension. In addition, the Forest Departiment has 28
forest guards, 32 patrolmen and 128 subordinate staff (nine of them women) and
234 casuals. ‘The limited number of staff means that extension work and tree
planting can only be cone on a fairly low level. This is in fact what has been
happening in forestry.

KEFRI "has only three staff members, one research assistant and two tech-
nologists. The tean is maintaining research trials which were initiated by the
Forest Department. A high level of research cannot be undertaken until KEFRI
staff are trained.
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Capital resources have been provided by both the government and the donors.
Over the last three years TRDP financial input to the Forest Department and
IEFRI over the last three years is presented in Table 5.5 below.

¢
TRDP FINALCIAL INPUTS INTO THE FOREST DEPARTMENT AND REFRI,
1987 - 1990.

Year Porest Departient KEFRT
1967/66 Ksh 3,700,000 Ksh 1,569,000
1966/69 Ksh 3,900,000 Ksh 1,730,000
1969/90 Ksh 2,037,000 Ksh 915,000
Total Ksh 9,637,000 Ksh 4,274,000

Source: TRDP Forestry Sector: Project Status Summary Report, Phases I, II,
ancG III.

During the thirc phase, financial inputs to the Forest Department were reduced
froa Ksh 3.9 rdllion to ish 2.0 million, i.e. a 48 per cent reduction in
funés. The main issue of concern to the Forest Departient was that the TRDP
recuction in 1989/90 recurrent vote has left budget line items on night-out
allowances, transport and stationery purchases virtually with no money. The
situation has been mace worse by the fact that in 1989/90, the ASAL vote 738
was allocateé only Ksh 30,000 as cpposed to the previous year's allocation of
Ksh 900,000 (DFO Loawar, personal comnunication).

$:2:7 Follow-Up on the Reconiencations Made by the Previous NORAD Review

Iassion

Source: TRDP, Forestry Development Project 1964/85 - 1986/87: Report of the
Review liission, October 1986.

1. Priority should be given to the management and conservation of
riverine resources near urban and larger settlements.
ACTION: BEING DONL ON A LIMITED SCALE

2 An inventory of forest resources in Turkana District, particularly of
the riverine forests, is reguired. KALRES is currently undertaking a
survey of vegetation status and dynamics in these areas. The
Forestry Department should liaise with KALRES to ensure that the
information being collected will be useful to them and to explore
ways of speeding up the exercise and making it as comprehensive as
possible.

COMMENT: SEE SECTION 5.1.6 FOR REVIEW MISSION'S RECOMMENDATION ON
THIS ISSUE
ACTION: NOT DONE

3. A survey should be undertaken to establish the trend in charcoal
consumption and supply in Lodwar town over the next five years. The
exercise should include an estimate of present consumption, supply
and source of supply.

COMMENT: SEL SECTION 5.2.1 FOR REVIEW MISSION'S RECOFMENDATION ON
TIIS ISSUE -
ACTION: INOT DONE.
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Fuelwood plantation should be established at strategic places in
urban settlements particularly Lodwar, Kakuma andé Katilu. In such
cases, local authorities could own the plantations. Fuelwood supply
shoula be taken into#consideration at the time of planning the
settlements.

NCTICN: NOT DOLE.

Efficient means of charcoal production should be introduced for those
viho hold permits to burn charcoal. Fuelwood and charcoal should only
be taken fram dead wood.

ACTION: KOT DONE,

The introduction of rotational grazing should be explored and there
should be close cooperation between Forestry and Range Hanagement
Officers to achieve this and in carrying out the work of conservation
and management in general.

ACTION: LOT DOLE

Tree planting should be integrated with crop production in irrigation
schemes ancd there should be closer cooperation between the Forestry
anc Agricultural Departments.

ACTION: LHMPLEMENTTD.

Prominent sites on bare hillsides should be fenced@ off to allc_)w
natural regeneration to take place. Reseeding should be done if
necessary. Such sites would serve as demonstrations of what can be
achieved.

ACTION: MPLEMENTED ON A SMALL-SCALE.

The gazettement of Loima Hills as a forest reserve should be followed
up. o
COMDERT: SLEE SECTION 5.1.6 FOR REVIEW MISSION'S RECOMMENDATION ON
THIS 1ISSUE

ACTION: NOT DOLE

The Forestry Department should take more control over what i:.i gronwn-
TRP, NGOs and other agencies should be encouraged to seek advice from
the Forestry Department on the best species to plant. Pla.nn:_mg
sessions should be held between all those who undertake tree planting
to discuss their needs and the most appropriate species. Nurserymen
should also be able to advise customers on the best species for
specific uses anc to suit the conditions in the area.

ACTION: DONE, BUT IMPLEMENTATION HAS BEEN SLOW.

Planning sessions should also be used to improve the timing of
nursery operations. three to four months is a reasonable period in
which to raise most seedlings.

ACTION: TMPLEMENTED.

All nurseries should mix nursery soil with well cured goat manure and

use 20cm long containers (black tubes, l0cm x 20cm long w1.th a

closed, perforated base) to improve the quality of nursery seedlings.

COMMENT:  THE REVIEW THOUGHT THAT SUCH A MOVE WOULD INCREASE NURSERY
COSTS WITHOUT HNECESSARILY INCREASING SEEDLING SURVIVAL
RATES

ACTION: NOT DOIE
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The linistry of Water Development is reported to be planning to
establish tree nurseries in the district. The Forestry Department
should take this opportunity to co-opt this rinistry to the District
Forestry Development Comiittee in order to promote co-ordination and
the improvement of water supplies to nurseries.

ACTIOL:: HNOT DAOLE

Annual assessiments should be made of the survival rate of trees.
Trees once planted must he protected. Trees that are not browsed
during their early years such as Prosopis chilensis shoulé be
encouraged in areas where protection is a problem,

ACTICH: HOT DONE

The Incentive Tree Planting Scheme should continue. Incentive
schemes should be geared to the most needy people and based on the
principle of ownership of the trees by the people. Trees vhich are
most useful to people should be planted.

COTENT: TEAM AGREES WITH ACTION TAKEN

ACTION: HNOT DONIZ, SCEHEME HAS BEEN DISCONTINUED

Alternative incentives to encourage the planting of trees once the
FFW programme is phasec out should be introduced. It is suggested
that the growing of food crops in micro-catchments should be
investigated as a possible incentive.

ACTIOL: LOT DOLE

The Forestry Department should demonstrate the benefits of planting
trees by distributing dry season fodder in periods of scarcity. The
Prosopis trees at Katilu produce large cuantities of pods which could
be collected and stored at Lodwar for this. purpose. :

ACTION: IPLENENTED ON A TRIAL DASIS

Planting sites should be located adjacent to settlements and
carefully selected to take account of potential changes in land use
once the settlements grow. Consideration should be given to
encouraging the planting of small, privately owned woodlots.

ACTION: IIPLEMENTED .

The Forestry Department should provide supervisory assistance to TRP
and other organizations in their planting activities with the aim of
improving the survival rate.

ACTION: DONE

That KEFRI should take over responsibility for research activities in
the district. Research programmes could be undertaken jointly, with
KEFRI specialising in species selection, development of planting and
harvesting systems, and KALRES taking responsibility for long-term
monitoring of vegetation and the management of range resources.
ACTION: DONE

The planting technicues and species trials should continue. They
should be well maintained, assessed regularly and repeated for
several years to overcome the effects of good and bad years. In
future trials, the species to be tested should be limited to 10 after
elimination of the non-starters. lore emphasis should be given to
local multi-purpose species and to ways of improving the cost
effectiveness of micro-catchments.

ACTION: DOE
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The Dobera glabra regeneration trial should be replicated in other
areas., various soil working techniques to improve germination and
growth should be tried. Such regeneration trials should also be used
as demonstration areasg

ACTION: DONE

Research into Date Palm husbandry should be intensified and further
systematic introcuction of the most appropriate species for the area
should be made from Pakistan.

COMENT: THE PROJECT IS WO UNDER THE MINISTRY OF AGRICULTURE
ACTION: NOT DOLE

Research should be initiated into the regeneration and harvesting of
the Doun Palm.
ACTION: DOIE

iztension work should encourage involvement anéd a feeling of
continuing responsibility for tree conservation and production amnong
the local comaunity.

ACTION: DONE

The Forestry Department should prepare a plan of action indicating
priority target groups, methods to be used and resources required to
implement an effective extension service.

ACTION: PARTIALLY DOLE

One membder of the staff at the district level should be given the
specific responsibility for planning, organizing, and monitoring
cxtension activities and for coordinating with other agencies
concernac with extension work in the district.

ACTION: INCT DOWE

The training courses for all opinion leaders should be continued and
dGeveloped. Target groups should include tribal elders, women,
political, social and religious leaders. the courses for teachers
should also continue and emphasis should be given to encouraging the
attendance of headmasters and school administrators. To reinforce
awareness of forestry issues and to provide further information,
refresher courses should also be given.

ACTION: DONE

The Forestry Department should liaise with other Government Depart-
ments and development agencies in the district in order to ensure
their assistance in achieving the objectives of tree conservation and
production. It will be necessary for the Forestry Department to take
the initiative and approach the officials concerned to put the case
for collaboration.

ACTION: NOT DONE

TRP's proposal that a Forester be attached to TRP with the specific
task of improving day to day co-ordination at the district level
should be implemented. A further improvement to co-cordination with
TRP at the district level would be achieved if meetings of the DFDC
were held on a more reqular basis.

ACTION: NOT DONE

The Review lMission supports the proposal for a TRP planting team to
be trained and supervisecd by the Forestry Department.
ACTION: OT DONRE
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The Forestry Departinent should prepare a well consicdered list of
projects to be handled by TRP in future FFW programmes. For example,
these could include the developient of fuelwood plantations, the
proposals for which should clearly specify the Department's priorit-
ies for their location.

BCTION: PARTIALLY DCGE

The Forestry Department should prepare technical advise on the choice
of species to be planted and planting techniques for use by the TRP
and other agencies.

ACTION: DOIE

Co-ordination between the Forestry and Range Management Departments
should be strengthened. This could be achieved by broadening the
role of the DFDC to include the Range Management Department. A
"District Forestry anc¢ Range lManagement Development Comuittee" would
inprove co-ordination at the district level and ensure that the links
between the two sectors are formalised.

ACTION: INOT DOLE

Two additional Foresters should be employed.
ACTION: DONE

The vacant positions for Forest Guards should be filled as soon as
possible and the currently employed patrolmen shoulé be trained and
deployed as extension agents.

ACTION: NOT DOLE

Strengthening of support staff should be the long-term objective.
HCTION: DORE :

The pco;)le employed by NORAD a casual staff should be considered for
absorption by the Forestry Department when the current project ends.
ACTIONN: THEY HAVE NCGT LEEN ABSCORBED BY TIIE FOREST DEPARTVINT

Facilities should be provi(led in Turkwel and Lokori within the short-—
term plan.
ACTION: DOUE

Facilities for Loima Hill Forest Station should be include in the

long-texm plan.

COMIENT: THIS SHOULD BE LINKED WITH THE GAZETTEMENT OF THE LOIMA
HILLS.

ACTION: NOT DONE

Four, four wheel drive vehicles should be purchased over the three

year

period.

CORIENT: THE VEHICLES HAVE NOT BEEN DELIVERED TO TURKANA DUE TO
CLEARANCE FORMALITIES.

ACTIOlI: PURCHASED .

The Forestry Departiient should consider the most cost effective
methods of deploying transport, fuel and other services in the
special circumstances of a vast and relatively undeveloped district.
COMMENT: EBICYCLES WILL SOON BE INTRODUCED

ACTION: CONSIDERED

In-service training for Forestry Department staff especially in
extension methods and techniques should be increased.
NCTION: NOT DONE
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The curricula of the forestry College and lMoi University should
include topics related to aricd lands forestry and in particular
conservation and management.

ACTION: HOT DONE ‘

Professional Foresters with good academic and practical backgrounds
should be selected for post graduate training and for short study
tours to countries which offer appropriate education in arid lands
forestry.

COMMENT: DFO HAS BEEN TO ARIZONA FOR DRYLAND AFFORESTATION TRAINING.
ACTION: PARTIALLY DORE

To improve the effectiveness of extension work, local people should
be selected for training in forestry wherever possible.
ACTION: PARTIALLY DONL
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CHAPTER 6 = HOW TRDP AGRICULTURE AND FORESTRY ACTIVITIES RELATE TO
NATIONAL AND DISTRICT OBJECTIVES

6.1 HATIONAL OBJECTIVES

Demography

lational objectives can only be understood in the context of the demographics
of the ASAls. Five million Kenyans were living in the ASALs according to the
1979 Census. Their number 1is increasing fast, and their growth rate is
estimated as being higher than the national average of 4% per annum (Ref. IFAD,
1988). There is also in-migration of people into the ASAL areas from the wetter
regions of the country. In 1579 it was estimated that there were 1 million
pastoralists in Kenya, of whom 142,702 were in Turkana (Ref. TDDP)

Resource Base

The ASALs are characterised by erratic rainfall and high intensity storms when
the rain comes. Thus crop agriculture i$ always highly problematic. The soils
of the ASALs are generally poor, subject to compaction ané water-logging.
Rivers are usually dry with flash floods occurring after rainfall. Surface
waters are few and of cubious quality. Land is not legally demarcated and thus
cannot be used to support non—agricultural investment in the national credit
system, which 1is based on land registration. Further, few industries are
locatea in ASAL areas, mainly because the water, road, and caawunications
infrastructure is poor. In Zones V1 and V11 of the ASALs, as in Turkana,
pastoralism is the doninant way of life. In conjunction with pastoralism,
limited shifting cultivation is practiced in pockets (Ref. IFAD, 1988&).

Past Limitations on ASAL Development

Past development planning has seen the ASALs as low potential areas in
cevelopmental terms. This view is becoming less tenable as the key resource of
the ASALs, i.e. livestock, is of prime national importance and a commodity in
high demand. The past strategies and practices of sectoral development
planning, without any effective institutional base in the comunities, has
limited the effectiveness of the little investment in the ASALs, Thus, it is
increasingly clear that the development activities which are likely to succeed
in the ASALs are those which cover small areas that are managed by the owners
of the resources; areas where cammunities are aware of the social and resource
stresses and the distribution of benefits is clear (Ref. IFAD, 1968).

These developiment management issues suggest also that the state institutions
are to be seen as facilitators of development rather than the drivers of
development. It is clear that the nation itself and its donor allies do not
have the resources to uncertake each and every development activity. Even if
external institutions had the resources to develop all ASALs, . it is not
desirable to alienate cammunities from development processes; such a strategy
would create a dependency which is non-developmental.

6.1.1 Future ASAL Development Objectives

The National Development Plan 1989-1993 (NDP) states that the premier objective
of all national development activities is to make development sustainable. This
is no less true for the ASALs where such an objective can only be attained if
community, district and national activities are individually sustainable.
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The second objective is to improve resource management both in terms of the
physical resources and the institutional organlzatlon for their utilization,
with partlcular emphasis on the increase in ground cover. This was 1n1t1ally
outlined in Sessional Paper No.,l of 1986, but has also been emphasised in the
current Developuvent Plan. It is seen as a major activity in the IFAD Report
citeé above. The assumption was that the sectcral activities in forestry,
agriculture and livestock production would address the issue particularly in
ASAL districts where technical manpower 1s inadequate and distances are vast,
thereby resulting in very high operating costs which are not sustainable.

The third objective is to increase food, fodder and fuel production by
introducing new water-harvesting, tree planting and protection technologies and
committing research to finding solutions to ASAL production problems. In
fields where ASALs have a comparative advantage, such as in livestock produc-
tion, new development activities have to be introduced to support these
important sectors. For examle, livestock production has to be supplemented by
the production of fodder which can be incorporated into pastoral systems most
efficaciously through forestry activities.

The fourth objective is to increase local incomes both by pricing mechanisms
and by non-agricultural emwployment.

The fifth objective is to improve access to social services.

The sixth and last objective is to strengthen district and local community
institutional capacities to laanage development within the context of the
District Focus Strategy for Rural Development.

The national objectives are to be translated into specific sector activities.
For the purposes of this review, the key activities for development in Turkana,
which fit into the national objectives are: '

a. Support to improvements in traditional rainfed agriculture;

b, Support to general forestry and fodder production in particular;
Cl Diversification of agricultural production;

d. Research and extension in new crops like dates;

e. Institutional support to strengthen the District Focus capacity.
6.2 DISTRICT PLAN OBJECTIVES

The past plan strategy for the district gave emphasis to irrigation and large-
scale water-harvesting activities, which were necessary then for absorbing the
very large numbers of people needing famine relief. This seems to have
developed into a new ecologically realistic, and therefore sustainable,
strategy. It is dependent upon rainfed agriculture, as opposed to the non-
performing irrigation systeins of the past.

Thus the current Turkana Development Plan (1989-1993) (TDDP) states inter alia:

"In Turkana District, which is an arid district, livestock is the basis of the
econoy” (Ref. TDDP, pp57) for "Nomadic pastoralism is the mainstay of the
people and the most rational use of the ecologically fragile ecology" (Ref.

TDDP, pp79).

It is estimated that pastoralism which was absorbing 55% of-the labour force in
1987 will only be marginally reduced before 1993 when it will be absorbing 52%
of the labour force (Ref. TDDP pp 39). Agriculture will only marginally
improve its absorptive capacity by an increase fram 24.5% to 26%.
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The Plan further recognises that it will not be possible to absorb all the
labour force in the pastoral economy and thus "agriculture is expected to play
an important role in the attaiment of the district goal of being self-

sufficient in food" (Ref. TDDP,4pp79).

The specific agricultural activities envisaged by the district include crop
production of drought resistant Ccrops like sorghum, cow peas and green grams,
gates and other fruit ané vegetables. lost of these would be grown uncer
rainfed water-harvesting systems since "the rivers are also subject to flooding
and frequent changes of river course, which is a threat to the continued
operation of the established irrigation schemes" (Ref. TDDP, pp&5) and thus "no
major irrigation expansion is anticipated" (Ref. TDDP, ppb5). There is,
however, a proposal to estadblish a 600 ha irrigation project between Twin
Island and Kaputir to settle 1,000 families for "This area has the highest
probability of controlled flood and assured water supply for irrigation and
triple cropping per annun” (Ref . TDDP, pp85).

In sumnary, then, the district strategy is to emphasize livestock production
and to expand agricultural crop production through dryland farming by con-
centrating resources "in introducing water harvesting in traditional gardens
to improve water retention and its efficient utilization by the crops, con-
centrating on small water harvesting structures that can be constructed and
maintainec by family units and which are socially acceptable to the local

comunity" (Ref. TDDP, ppS6).

6.3 FOOD AID

The mission believes that the district has evolved a sound conception of food-
for-work. This is found in the current District Development Plan which states
that the district “"shall scale down on large spate diversion works but continue
vetting sites and keeping the projects ‘on shelf’ should the need arise out of
a large 'food for work' labour force" (Ref. TDDP, pp 86).

As the District Cammissioner pointed out to the review mission, food aid has
been used in Turkana for all sorts of activities in the past. For purposes of
this review, it is noted that food aid has the capacity to édisturb the
traditional institutions and introduce new structures, such as co-operatives
and water users associations. Labour is taken way from those communities where
farmers are supposed to increasingly take on responsibilities related to
construction of water harvesting structures on their individual holdings and
on irrigation schemes where they are supposed to take on maintenance work.
Furthermore, food aid introduces tastes which are not sustainable. Finally food
aid distorts local production systems.

As the project attempts to service rainfed agriculture, forestry planting
activities and irrigated agriculture, large FFW activities should not take
place within the proximity of project activities as they would have negative
impacts on desired sustainable practices.

Since large amounts of food aid are still to be pumped into the district
through other projects, there may be occasions when the project can identify
opportunities for using it in needed cevelopment activity. The planning will
have to be very carefully considered by project staff so that the food does not
destroy the possibility of farmers continuing their own development. Nore
specifically food aid should not destroy the marketing of local production.
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6.4 TRADITIONAL RESOURCE MANAGEMENT SYSTEMS

The Turkana have traditionally managed their resources in a way that has been
environmentally sound. Wateryand land (grazing and cultivation) rights are
recognized by the Turkana, wnose management system is oriented arounc their
social organization.

There are 19 geographically cefined sections or 'ekitela' in Turkana District.
Within each ‘'ekitela' are a number of 'adakars' or grazing associations, i.e.
pastoralists who move in the same general pattern and exploit the same basic
resources. Ownership rights in a given area belong in general to members of
the same 'adakar' but in practice are held by indivicdual families in the 'ere'
or wet season grazing area. The '‘ere' is where the Turkana plant their
traditional rainfed gardens and where they have their 'ekwars.'

Implementation of projects, such as water harvesting improvements, introduction
of desert crops, etc., should go through the local management systems of
‘adakar,' or ‘ere.'
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CHAPTER 7 = ASSESSMERT OF THE ROLES OF THE THREE MAIN GOVERNMENT
INSTITUTIONS IN THE DEVELOPMENT OF THE DISTRICT

L ]

7.1 THE ROLE OF THE MINISTRY OF AGRICULTURE IN TURKRANA DISTRICT

The Turkana District Plan is an integral part of the National Development Plan
which has persistently and consistently maintained that agriculture is the
mainstay of the Kenyan economy and will remain so for a long time to cowe.
The National Plans have always entrusted the agriculture sector, among others:

(a) to provide food security and self-sufficiency in a broad range of
foodstuff to feed her Nation's Population;

(b) to alleviate poverty via the creation of employment and incame-
generating opportunities;

(c) to conserve the environment for sustained use;

(€) to form a base for the accelerated growth of the other sectors of the
economy and to offer extension services on how to achieve these
cbjectives.

The MOA has over the past 20 years attempted to attain these objectives in
Turkana and is pursuing them relentlessly.

In the area of food security ana self-sufficiency, the Ministry has promoted
the establishment of irrigation schemes and dryland farming over the past
twenty years with the other aim of resettling and offering viable alternatives
to the nomacdic pastoralists. However, the viability of these irrigation
schemes has been problematic due to the nature of the district's rivers which
keep on changing course and contain either too much or too little water for
irrication. For figures on the present and planned irrigation coverage in the
district, see Section 3.2

Irrigation in Turkana has not been very successful, and so attention has been
diverted to dryland rainfed farming. The use of water-harvesting techniques
for dryland farming has been started. The MOA has not intensified extension
into drylané farming due to lack of appropriate extension packages.  Emphasis
has been shifted to rainfed farming because production on the schemes meets
only 1.4% of the district grain requirements.

In attempts to provide for foreign exchange earnings fram Turkana, the MOA has
identified several desert crops which could be promoted for export and for the
provision of raw materials for the desert crop industries in Kenya. These
plants include dates, jojoba, guayule, guar, Euphorbia candelabrum and buffalo
gourds (for more dGetails on these crops, see Section 4.2).
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72 THE ROLE OF THE FOREST DEPARTMENT IN TURKANA DISTRICT

Homadic pastoralism still remains the predominant way of life in Turkana
District. Therefore, the econtmic development of the district as such depends
on livestock - cattle, sheep and goats, camels and conkeys. Goats and camels
rely to a large extent on trees for their food. The Turkana people are now
changing their life-style anc are settling in Gifferent areas of the district.
As these settled areas grow, people will become increasingly dependent on
trees, thereby increasing the demand for fuelwood, food and building materials.
The Forest Department's role is essentially to ensure the conservation and
managerment of existing trees, and also to plant species suitable to this area
for increased procuction.

For this role to be carried out effectively, inter-agency liaison is of
paramount importance, and the Forest Department has developed closer ties with
a nutber of agencies involved in related dGevelopmental aspects in this area.

These include:

- The Ministry of Agriculture

= The Department of Range lianagement, Ministry of Livestock Development
= The Turkana Rural Development Project

= The Ministry of Water

= The local authorities

- Other NGOs.

Through cooperation between the TRP and the Forest department, the FFW
orogramne has been a means to carry out forestry activities. These forestry
activities are beneficial to the local community because trees give them food,
fodder for their livestock, fuelwood and builcding materials.

Under the FFW programwe, nurseries were developed, micro-catchments constructed
and trees planted. The programme therefore is of considerable benefit to the
Forest Department who does not have enough funds to conduct these activities on
such a large-scale.

The MOA undertakes crop production in irrigation schemes and in micro-catch-—
ments. The Forest Department plants trees here to stabilize the structures, and
to increase production. There is therefore continued inter-ministerial co-
ordination at the district level. This is mainly maintained through the
District Development Committee.

In sumary the Forest Department is responsible for:

(i) the conservation and management of the district's woody and
range resources;

(ii) the extension of their services to the local camnunity;

(1ii) planting trees in the district;

(iv) the establishment of nurseries at suitable central areas in the

district for increased seedling production;

(v) undertaking research to find the best species, the best ways to
plant them and the best way to manage and conserve them.
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a3 REFRI

The Emergence of KEFRI

The recognition of a need to institute the forestry research and developuent
prograxmes dates back to the 19307s. In 1963 reconmendations were made L_)y the
national workshop on strengthening Forestry Research. KEFRI was fma]:ly
established as a statutory research institution in 1986, under the recommenda-
tions of the HNational Council for Science and Technology, to promote and
implement basic and applied forestry research and development programies.

The Role of Forestry Research in Turkana

Forestry research is extremely important in generating improved technologies
necessary for enhanced forest productivity, sustainable management of the
forest resources and in coping with future socio-economic cevelopments. Socio-
economic challenges are expected to be more difficult to surmount due to high
population growth rates, a small high-potential forest land base and the
continuing pressure on forests for agriculture and settlement. In the past,
research programmes have made significant contributions to forest and watershed
management etc. Given the natural role of forests in the national econony and
in total land use, forestry research has greater potential in shaping the
future.

Important breakthroughs in the past include species selection and prppe:}gatlon
for a vide range of ecological sites found in the district, pest and disease
management imperatives, the characterization of properties of some of in-
digenous and exotic tree and shrub species grown in Turkana including inor
forest procucts (guas and resins), and raising and managing plants for fodder
procuction. Information is now available on the design and sizes of, and
species planted in micro-catchments throughout the district. These tech-
nologies constitute the tenets of forest extension messages currently being
celivered, both formally anc informally, to residents of Turkana District.
The ever-increasing demand for goods and services and attendant pressures on
forest resources has widened the horizons of the research agenda, with the
concomitant growing demand for more accurate information.

Recently, the government employed different strategies for improving wood
production and services, including popularizing social forestry, forging
increased per hectare and unit labour yields, expanding the forest land-base
into the arid and semi-arid areas and managing indigenous forests on a
sustainable basis. To achieve this goal, the Dryland Silviculture Division
has set up a station in Turkana. )

Therefore, KEFRI's Turkana mandate should not only be to serve as a district
centre, but also fit in as a regional station in the national network for
dryland forestry research . KEFRI should consider therefore, upgrading this
role to a national level.

Within the framework of the national dryland forestry research network,
research is carried out in cifferent stations focusing on the development of
dryland afforestation systems. The Drylanc Silviculture programme COVEIrSs:

i) Site preparation, raising of planting stock, tending of planted
trees and management of natural vegetation. This is based on the
recognition, that nursery practices in ASALs are different from those
employed in the high potential areas.

ii) Undertaking species and provenance trials in representative sites.
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1ii) Studying the effect of browsing animals on the establishment of
planted seedlings and seedlings arising from natural regeneration.
Evailable results show that sone species recuire total protection
fron browsing animals; while others may require animals to facilitate
their germination anc¢ cevelopment.

iv) Managerent of riverine vegetation and catchments in ASALS
V) Management of irrigated plantations
vi) Evaluation of selected Australian hardwoods for woodfuel and for

integration in agroforestry systems.

Medium- and Long-Term Priorities

To address key issues, KEFRI's goals in the district are to furnish the
essential introduction to the foresters, to develop mocels for future demand
and supply of the wood and wood incdustries, and to take due cognizance of the
relationship between biological components of the production system and to
assess how they are influenced by socio-economic imperatives. These goals are
at the heart of KEFRI's tasks, ané it is realised that it would be difficult to
accomplish them without KEFRI's consicderable scientific and technological
capacities.  Capacity building and raising the status of the Turkana station
to national level therefore becomes an important functional objective for the
management of the station.

It is noted further that the multiplicity of purposes involved in setting
pricrities must be translated into strategic plans for the implemention of a
core programae in line with the national planning guidelines; the promotion of
technologies; and the creation of wealth and employment. This approach
recognises the benefit of the multi-disciplinary approach for research and
development as well as the functional utility of interactive linkages with
other departments/institutions and their extension services. Ingeed the
extension services are important links in the chain of events which start with
the identification of a reforestation manager and his users' problems and
constraints, and continue through research, development and technological
enhancement. The researcher, the reforestation manager, the forest indus-
trialist, the extensionist and the tree planter must work as joint partners in
developrent.
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CHAPTER 8 = REVIEW OF THE ROLE OF OTHER GOVERNMENTAL AND
NON-GOVERNMENTAL ORGANIZATTIONS INVOLVED IN THE TWO SECIORS,
AND AN ASSESSMENT OF THE POSITION OF TRDP ACTIVITIES IN
RELATION TO' OTHER PROGRAMMES AND SOURCES OF FUNDS

6.1 INTRODUCTION
Several INGOs and other governmental organizations are involved in forestry and

agricultural activities in Turkana. A brief description of each organization
ana their relationship to the TRDP are presented below.

8.2 AFRICAN INLAND CiURCH (AIC)

The African Inland Church is a protestant church organization which has been
involved in the health, ecucation and agriculture sectors, and to a small
Gegree in the livestock sector, of the district.

The organization was the implementor in the construction anc formation of the
irrigation scheme at lorulem; they proviced some input into the Lokwi and
Lotubae schemes. Initially, funds and technical personnel were provided by the
Church. Currently the AIC is providing no input, neither financial nor
technical, into the scheme. The MOA, through STAESU, is responsible for
overall extension including operation and maintenance.

8.3 DIOCESE OF LODWAR

The Catholic Diocese of Lodwar has been in Turkana District since 1961. They
are primarily involved in the health and ecucation sectors, but have also been
concerned with agriculture to a lesser extent.

The Diocese of Lodwar started the irrigation schemes at Julluk and Nakwamoru.
All construction was funded by them. The MOA, through STAESU, is currently
handling the operation and maintenance of the schemes; the Diocese of Lodwar's
current inputs into the schemes is in the form of a subsidizing the machinery,
they no longer provide any technical or direct financial inputs.

8.4 KERIO VALLLY DEVELOPMENT AUTHORITY (KVDA)

The objectives of the KVDA are essentially concerned with the promotion of
socio-economic development in Baringo, Turkana, West Pokot and Samburu
Districts.

The KVDA has a tree nursery at Kainuk, where they have been involved in tree
planting activities. KVDA plans to put 3,500 ha of riverine area along the
Turkwel river under irrigated cultivation during the 1989-1993 plan period
(DDP).

8.5 OXFAM

OXFAM 1is a non-governmental organization which has been involved in the
livestock, forestry and agricultural sectors of the district since early 1965.

OXFAM seconded a forester to the TRDP to conduct normal forestry activities,
set up browse and fodder trials, and take over the date.palm project in Turkwel
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division. In 1988, the different activities were turned over to the institu-
tions concerned: browse trials to KEFRI, date palm project to the MOA and
normal forestry activities to the Forest Department.

L ]
The technical expert was provided by OXFAM, TRDP supplied the funding.

In the agricultural sector, OXFAM is involved in water-harvesting activities in
Lokitaung division. Improved gardens, using draught animals, water-harvesting
techniques and community participation, have to date Dbeen developed near
Lowarengak, Lokitaung, Kachoda and Kaling.

The Lokitaung project is coordinated with the MOA. There is some collaboration
with TRP, which provides the small amount of maize used in the FFW;  the
technical adviser was seconded from Intermediate Technology and Development
Group (ITDG); all other costs are provided by OXFAM (Cullis and VWatson, 1989).

8.6 REFORMED CHURCH OF FEAST AFRICA (RCEAR)

The RCEA is a Dutch church organization, which has been active in Lokichar,
Katilu, and Loyapat. Their main sectoral activities have been concerned with
health and education, but at Loyapat they became involved in agriculture.

Loyapat was initiated by the RCEA and they provided the financial support
during the construction phase. Technical back-up was supplied by the MOA from
Katilu. The RCEA continued financial input for operation and maintenance until
1985. Currently, the LOA is responsible for all operation and maintenance.

8.7 TURKANA REHABILITATION PROJECT (TRP)

TRP was created in 1980 as part of a bilateral agreement between the Government
of Kenya and the Netherlands/EEC. The project was initially devised to provice
immediate supplies for famine relief and to implement a S5-year rehabilitation
programme based on FFW supplied by the WFP. The programue is currently
directed at maintaining a food aid delivery system and in providing an
infrastructure, which includes the TDCPU and Mobile Extension Team, to minimize
the district's vulnerability to drought. TRP is involved in the health,
livestock, forestry and agriculture sectors in the district.

TRP's activities in the forestry sector have centered around tree planting.
For this activity a close collaboration exists between the forestry department
and TRP. The seedlings in the tree nurseries are funded by TRP. The forestry
Gepartment, which runs the tree nurseries, then supplies the trees fran their
nurseries to TRP to be planted in the micro-catchments constructed on the FFW
programne. The forestry department provides technical advice on designs,
maintenance procedures, and species of trees best suited for a given location.
Technical advice was provided to TRP when they planted trees on the canal
system at Kalemenyang. TRP provides food to employ casuals in the tree
nurseries when there is a demand for increased production.

TRP's agricultural activities have been concerned with both water-harvesting
and irrigation. The water-harvesting programme has concentrated on North
Turkana, while the irrigation projects have been located in Central and South
Turkana. TRP and the MOA both hold their extension courses by inviting each

other to be facilitators.

With the exception of the intake at Lokwi/Lotubae, TRDP (STAESU) has had no
direct inputs of funds into the TRP agricultural programme. The MOA provides
technical back-up and extension work; all other costs are covered by the TRP
programme.,
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8.8 TURKANA RESOURCE EVALUATION AND MONITORING UWIT (TRENMU)

TREMU is a NORAD/UNESCO funced project, which started in Turkana District three
years ago. The project's three main roles as part of UNESCO's Man and the
Biosphere Programme (I:B) are scientific research, assistance to planners and
the building of & national capacity (training). The scientific components
incluce range and riverine ecology, livestock ecology and human ecology
studies.

TREMU has collaborated with the forestry sector in two main ways. It has
providea some Qf its research findings to the forestry sector, such as the
effects of wildfire on riverine vegetation. TRDP has been able to use these
findings to produce simple abstracts which have then been distributed to the
forestry extension staff.

Since 1985 the TRDP, through KEFRI, has funded a one-week practical course for
loi University's second-year forestry students. Zis part of the programee, one
day is devoted to practical work. During this day, students meet the 'I'REI'U
team, discuss the research project and methodologies involved, and participat‘e
in the fiela at the TREMU trial sites’ by taking measurements, making iden-
tifications, etc.
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CHAPTER 9 = VIABILITY OF PAST AND FUTURE OBJECTIVES, STRATEGIES AND
IMPACTS

¢

Past conception of the pathway to the developwent of Turkana scciety has had
negative impacts on the opjectives, strategies and, therefore, on the outputs.
As early as the FAO period in the late sixties, it was assuned that Turkana
society would move away from its pastoral base (see Section 1.4). Thus
irrigation and fishing activities were seen as strategies for ensuring self-
sufficiency to those who hac been forced out of the pastoral economy. These
interventions were aimed at assuring the destitute in Turkana some niche.
Objectives and strategies were formulated within the context of a future where
increasing numbers of Turkanas would function outside the pastoral society.

Similarly, it was assumed that as the Turkana people were not familiar with the
new procduction systems being introduced, i.e. irrigation and large-scale
fishing, the technical personnel would have to be supplied fraon outside the
district.

Experience, since the onset of major cevelopment interventions in the late
sixties, has shown that even in the worst of times the Turkana still depend
heavily on pastoralism; from a production point of view, there is always some
procduction from the livestock sector. It is pertinent to note here that the
Turkana have had a traditicn of fishing and cultivation. By the nature of the
physical environment these had to be site specific and supplemental. But at no
time have the previous conceptions of irrigation and fishing been able to
support any significant numbers of people.

ixperience of the past twenty years suggests that income made through irriga-
tion and fishing activities is reinvested in livestock. More significantly,
income from other activities, such as trading, salaried employxent: etc., also
goes back into the pastoral sector.

Yet perhaps the worst mistake in the development pathways of the past was the
assumption that 'I‘mjkana society- operated without the organizational and
institutional capacity to organise the management of its own development. The
impacts of this were so deleterious that still it persists in the structuring
of delivery channels for development. Few Turkana institutions are systemati-
cally brought into the planning of extension. Little social-mapping of the
historically-derived institutions exist, so it is difficult to relate them to
state bureaucratic needs of development planning and management under the
District Focus.

Thus the planning framework for medium-term (5 years) and long-term (10 years)
planning must make different assuwptions about the development pathway for
Turkana District.

The major elements in conceptualising this pathway are:

= That 'I\_lrkana pa;tor-?l society is resilient and pastoralism will be
the major organizational and production system in the medium~ and
long-term.

2. That agricultural crop production, forestry and fishing activities

must be in support of the pastoral production system.

3. That within agricultural production a greater payoff is likely to
cane from rainfed agriculture than from irrigated agriculture.
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That agricultural production can be most efficiently organi:sed by
supporting traditional production systems, rather than creating new
organizational or land use forms.

t . 2
That where irrigation has been established, the management and
production systems should increasingly be handled by farmers
organizations.

That the economics of irrigated production can be improved by
introducing suitable crops requiring minimum input and contributing
to the local food supply. Of special interest for expansion are
vegetable growing, the expansion of date produc_tlon, and thele
introduction of mangoes and other appropriate crops in the 'adakar
or 'ere' and in the irrigated systems.

That forestry resources are likely to be stressed .in the areas
proximate to new urban centres, and thus special planting for local
urban fuel supply is mandatory.

That expanding forestry resources, through preservation and p]:antmg,
particularly related to the production of fodder and nitrogen
fixation for traditicnal farming systems, must be the central focus
in future plans.

That it is important to train significant numbers from the district
in pastoral, irrigation, fisheries, forestry and agricultural
technical skills so as to have capacity in the community, as opposed
to capacity which is national.

That to ensure that those trained in technical (including planning)
areas make a maximum contribution to the socio—economlc' system,
training of the front line cadres should be given priority. .T}}J.s
should not be used as an excuse to deny the community of availing
itself of the highest training opportunities where candicdates can be
identified. It should also not- be used to only train infqnqally, as
this would deny the indivicduals formal employment opportunities.

That natural disasters such as drought and famine will recur, out
their management will need a national framework rather than assuming
self-sufficiency in a district where the resource-base does not
guarantee it. In this context, there may be nced for food—for—x?'orl;
in the two sectors, but how it is to be used is subject to detailed
planning.

That the forest, livestock and agriculture departments should have a
unified extension practice in order to minimize staff and operating
costs.

Future Objective

The fundamental future cbjective agriculture and forestry sectors should then
be to support and assist pastoral scociety to improve production and conserve
the physical environment.
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Future Strategy

The future strategy for the two sectors will be to maximise implementation
through traditional organizatiof'lal forms. This will ensure comunity-testing of
the rationality of innovations and increase the probability of sustainability.
It will also assure the growth of the community processes and organizations as
well as their adoption of the activities which the state and its allies assume
in the District Focus Strategy for Rural Development.

Since this is a process strategy, priority in sector activities should be given
to organising and training. This approach has already begun in the forestry
sector. Unfortunately very little of the process approach is found in the
agricultural sector.

Future Impacts

If the above approach is followed, it is expected that the impacts will be :

1. The evolution of a viable community whose basic production system is
pastoralism, supplemented by.rainfed agriculture and irrigated

agriculture, in & constantly improving physical environment.

2. An increased capacity of the local community to choose their
cevelopment and to manage it.

3. A technically trained local cadre able to interact with the com—
munities in technical problem solving.
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CHAPTER 10 - ASSESSHENT OF THE PRESENT FACILITIES IN THE DISTRICT
AND RECOMFENDATIONS FOR THE FUTURE

t

10.1 FINISTRY OF AGRICULIURE

16.1.1 District Agricultural Targets

The 19¢9-1993 District Development Plan has specified production targets in
respect of seven crops curing the Plan period. With regard to sorghum, which
is the most important grain crop in Turkana, the Plan projects production in
irrigated fields to expand froam 1,200 tonnes in 1989 to 3,430 tonnes by 1993.
Similarly rainfed sorghum is anticipated to increase from 16,000 tonnes in 19&9
to 21,000 tonnes in 1993. The mission has reviewed these projections and
bpelieves that they are achievable. A modified version of these projections is

presented in Table 10.1 below.

Table 10.1 = PROJECTED CROP PRODUCTION TARGETS 1989-1993

Crop Yield Area Proauction/ Yield Areas Production
(Tonnes/ (Ha) (Tonnes) (Tonnes/ (lia) (Tonnes)
Ha) lia)

Irrigated

Cotton 3.0 130 390 3.0 400 1200

Irrigated

taize 2.0 450 900 2.5 200 500

Irrigated

Sorghun 1.5 €00 1200 2.0 1700 3400

Rainfed

Sorghum 1.0 16000 16000 1.5 21000 31500

Source: lodified fraa the District Developiment Plan, 1989/1993

NB: Yields and hence total production from rainfed sorghun are dependent
on rainfall conditions.

For the above targets to be achieved, the MOA will need a complement of staff
as well as physical facilities and logistics support.

10:1:2 Assessment of the Available MOA Facilities

a) Agricultural Staff

Presently, the district has a total of 44 technical staff. The deployment of
the available staff, however, is considerably skewed in favour of irrigation
schemes which are mainly located to the southern part of the district. Areas
of dry land cultivation, including North Turkana, have obtained little

extension support in the past.
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b) Office Facilities

Out of a total of eight divisions, the PMOA has only offi.ce facilities _in
three. This neans that in the other five divisions, there is no focal polnt
from which extension work can be organized.

c) Transport Facilities

Availability and distribution of transport facilities reflect the existing
deployment of extension staff. Most of the transport vehicles are located in
the south, particularly within the irrigation schewmes. Even then, most of the
vehicles are grounded because of mechanical breakdown as shown in Table 10.2.

Table 10.2 - DISTRIEUTION OF VEHICLES AND CURRENT STATE OF OPERATION
Registration Make Station Remarks
GK 633w L/Rover Headquarter working
GK 460U - " grounded
GK N879 " " working
GK N540 " " grounded
GK B340 Toyota Hilux ! grounded
KwQ 460 Toyota L/Cruiser Katilu working
Kidi 948 Toyota L/Cruiser Katilu work;ng
GK 2420 L/Rover Lokori working
GK A715 Chev.Luv Kakuma grounded
KWL 750 Honda Lokori grounced
KWL 751 Honda Katilu grounded
KWL, 752 Honca Nakwamoru grounded
GK 377 Leyland lorry Katilu grounced
KWL 753 Honda Katilu grounced
KWL 754 Honda Katilu grounced
KWL 755 Honda - furkwel grounded

Hleavy Machinery

GK 378 ‘ Motor grader Katilu Serviceable
GK 760 Q Jco Katilu Serviceable
GK 241 U Ford 6600 Katilu Serviceable
GK 930 I Track Marshall Katilu Serviceable
GK N352 K Ford 500 Katilu Serviceable
40 UN 116 U Ford county Katilu Serviceable

Source:  Annual report, linistry of Agriculture, 1968

1013 Recamendations for the Future

a) Staff Deployment

In orcer to cope with the anticipated extension work load, the present staff
strength of 44 members should be increased by 54 over the next 10 years.
Hence, by 1999 a total of 98 technical staff should be in place. It is
expected that the bulk of the additional technical staff will be recruited
within the current cevelopment plan.
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In accition to the technical cacre, supporting staff cowprising drivers, copy
typists and artisans are projectec to increase from 31 in 1989 to 50 by 18599.
As emphasized elsewhere in this review, nearly all the junior staff (agricul-
tural assistants, copy typists, etc.) should be recruited fram within Turkana
District (see Section 4.1.4).

Table 10.3 =

STAFF PROJECTIONS EY DIVISICH AID TIME FRAME

DIVISION DESIGNATION Present Year 5 Year 10
District HQ Agricultural Officer 3 4 5
Technical Officers 3 3 0
Katilu Division Agricultural Officers 1 1 2
Technical Officers 2 4 5
Agricultural Assts. 9 14 15
Junior Tech.Assistants 2 5 5
Lokori Division Technical Officer 1 2 2
hgricultural Assistants 7 9 10
Junior Agric. Assistants 0 3 3
Turkwel Division  Agricultural Officer 0 1 1
Technical Officer 1 2 3
Acricultural Assts. 3 5 Vi
Junior Tech. Assts. 3 4 5
Kakuma Division Agricultural Officer 1 1 1
Technical Officer 0 2 4
Agricultural Assistants 3 5 5
Kibish Division - - . -
Lokitaung Division Technical Officer 1 1 1
Agricultural Assist. 0 2 4
Junior Agric. Assist. 0 2 4
Central Division Agricultural Assist. 4 "6 /
Junior Agric. Assist. 0 0 3
Total 44 79 98
So%fce: DAO Lodwar, personal camnunication
NB: The high staff loading in Katilu is due to the large size of this
Givision and its high rainfed cultivation potential.
b) Office Facilities

Four offices need to be constructed and provided with a modest set of furniture
as well as ecuipment. The priority locations for office construction are
Lokori, Kakuma, Lokichoggio, Lokitaung.

Funding requirement for installing office facilities is estimated at Kshs 1.2

million.
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) Transport

To facilitate mobility of the extension staff it is Proposect that transport
facilities be produced (sed Table 20.4)

Table 10.4 - IRANSPORT REQUIREMENTS, PRESENT AND WITHIN 10 YEARS
l"ork Station lurber Presently Additional Total
Operational Needed Next Operational
10 Years End of 10 Yrs
4 WD MC * 4 WD IMCF 4-WD 1%
District Agric. HQs 2 0 3 1 5 I
Katilu 2 1 0 5 2 6
Lokori B 0 0 3 i 3
Kakuma 0 0 1 3 1 3
Turkwel 0 0 - il 3 1 3
Lokichoggio 0 0 1 3 1 3
Lokitaung 0 [0} 1 3 1 3
Total 5 i} 7 21 12 22

* IC = lMotorcycles

The basis of the above figures is to ensure that each division has shared
vehicles as well as motorcycles. On an experimental basis, the MOA will
arrange loans aimed at purchasing bicycles by agricultural assistants. Thig
arrengement 1is working in other districts of Kenya where such agricultural
assistants get a monthly allowance as an incentive.

10.1.4 Budgetary Implicationé for Physical and Logistical Support

In the 1989-1993 District Development "Plan, there was no budgetary provision
for the. agricultural sector during the 1990/91 - 1992/93. This was a de-
liberate omission since the precise direction of the agricultural sector was
still uncertain at the time of formulating the plan.

ﬂemissimrewnnendsthatmnpcmtimetoprwidesugnrtinﬂ:eagrjcul_
tural sector with regard to:

= installing additional office facilities

= purchase of new vehicles and motorcycles

~  routine procurement of inputs for irrigated and rainfeq

agriculture
- running costs for vehicles, motarcycles and machinery.

Since the TRDP agricultural budget was conditioned on the outcare of the review
mission, it is recamended that GOK and NORAD generate an Operation budget,
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10.2 FOREST DEPARTMENT AlD KEFRI

10.2.1 Forest Department Staff

The Senior staff at the district headquarters consist of the District Forestry
Officer (DFO) ang his assistant, The DFO is the departmental head in the
district. Since most of the activities carried out in the district involve
extension work he performs both managerial and extension WOrk. As such there
is no District Forest Extension Officer,

There are foresters in seven divisional forest offices. Lokichoggio is a
newly created Givision, hence as yet it has no forester. There is therefore a
need to post a forester in this cdivision,

There are no extension staff in the divisions at all, ang it is important that
every division has an €Xtensionist to help the forester in his duties.

211 the nurseries have headien.

The district has a total of 28 forest guarcds and 32 patrolmen. In orcer to
enable them to work efficiently, their numbers neec to he increased.

The district forester's office has cne typist/secretary and two clerks. The
divisions need more typists and clerks,

The number of permanent staff in the district needs to be increased since the
present force is not adequate, fost of the labourers are casuals. However,
the TRDP contract staff also help in the forest activities, If possible, the
TRD? staff should pe absorbed into the Forest Department under GOK contracts,

The district has already identified a numder of personnel who need to be
recruited as indicateg in the previous assessment. As far as the staff is
concerned there is a government policy to have extension staff at location
level. 1t is the feeling of the review mission that each location should have

an additional two front line extension staff recruited locally.

In addition, there are 128 regular subordinate staff and 234 casuals.
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140.2..2 Reconmendations

1) The proposed staffing levels, given the unified approach the team
recamends elsewhere, ‘should be as shown in Table 10.5. An additional
59 people should be hired to man the whole district. Other than the
58 locally recruited extension officers recamended in the talbe the
other staff requirement falls within the govermment policy which
intends to recruit foresters at locational level.

Table 10.5 = PRESENT DISTRIBUTION OF FOREST DEPARTHMENT STAFF AND

RECOZENDED STAFF REQUIREMENTS WITHIN THE NEXT 10 YEARS

Present Additional Total 10 Yrs
District Headquarters 1 DFO 0 1

1 Asst DFO 0 1
Divisions
Lokori 1 Forester 0 1
Katilu 1 Forester 0 1
Turkwel 1 Forester 0 1
Lokichoggio 0 1 Forester 1
Kakuma 1 Forester 0 i &
Kalokol 1 Forester 0 1
Lokitaung 1 Forester 0 3
Kibish 1 Forester 0 1
Total for 29 Locations
Extension Staff 0 58 58
Forest Guards 28 0 28
Patrolien ) 32 0 32
Total 69 59 128
Source: DFO Locdwar, personal camnunication
NB: Assistant DFO is currently helping with extension. If he is

transferred, there is a need for a District Forestry Extension
Officer.

NB: Staffing per location: one forester and one extensionist.

2) The review mission feels that the subordinate staff should not be
increased as previously proposed in the  1989/90-1992/93 Plan of
Operations. Instead the Forest Department should attempt to improve
efficiency of workers and to draw on casual labour of other program-
mes e.g. TRP. As a result, casuals can be hired on projects as
needed.

3) At district level, there are two clerks and one typist. These are

adequate at the district level. However there is a need to have a
typist in each divisional headquarter. A total of eight maore typists
should be recruited.
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10,2,3 KEFRI Staff
KEFRI only went to the district in 1987. It alreacy has a nucleus staff which

need to be increased in the next 10 years as illustrated in Table 10.6 below:

Table 10.6 2 PRESENT OUTLINE OF KEFRI STAFF AKD PROPOSED SITUATION
WITHIN 10 YEARS

Present Additional Next 10 Years Total 10 Years

1 Researcher (BSc) 1 Plant Physiologist (PhD) 8 researchers
2 Foresters (Dip) 1 Plant Nutritionist (PhD) 4 support staff
1 Technician (Dip) 1 Plant Breeder (PhD)
1 Technician trainee (Cert) 1 Biometrician (MSc)
1 Plant Products Officer (liSc)
1 Socio-ecanomist (PhD)
1 Agro-forester (PhD)
1 Typist 2 Typists 3 Typists
NB: Additional proposed staffing are subject to collaboration with TREMU

to avoid duplications.

10.2.4 Forest Department Physical Facilities

A lot of progress has been made to date as far as office facilities are
concerned. There are permanent offices at the District Headquarter and in the
Divisions as shown below:

Table 10.7 = DISTRIBUTION OF FOREST DEPARTMENT STAFF HOUSING, PRESENT
AND PROPOSED WITHIN THE NEXT 10 YEARS

Present Additional Next 10 Yrs Total 10 ¥rs
District HQ Adequate 0 1 house
Lokori Adequate 0 1 house
Katilu Adequate 0 1 house
Turkwel Being built 0 1 house
Lokichoggio - 1 house 1 house
Kakuma Adequate 0 1 house
Kalokol Adequate 0 1 house
Lokitaung Adequate 0 1 house
Kibish = 1 house 1 house
Total i 2 houses 9 houses

NB: The additional two staff houses are for Lodwar and Lokichoggio.
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10.2.5. KEFRI Physical Facilities

KEFRI office at Lodwar needed to be extended to accomuodate increased resear-
chers. 4

Table 10.8 - DISTRIBUTION OF KEFRI FACILITIES, PRESENT AND PROPOSED
WITHIN TiE NEXT 10 YEARS

Present Additional 10 ¥Yrs Total 10 Yrs
Offices 2 5 7
Registries ¥ 0 q
Laboratories 1 3 4
Staff houses i 7 &

NB: TREMU and KEFRI may be able to share certain facilities.

10526 Tree Hurseries

The Forest Department tree nurseries should be decentralized as much as
possible for more efficiency anc cost reduction.

KEOFRI needs one research nursery at Loawar. The following items are also
needed:

= metal seedling containers

- nursery shed with different light intensities

- a nursery store

- a vegetative propagation unit

- a soil mixing bay.

10.2.7 Forest Department Transport and Equipment

The transport and equipment position of the Forest Department is as follows:

Table 10.9 - CURRENT AND PROPOSED 10 YEAR DISTRIBUTION OF VEHICLES AHD
EQUIPIENT BY TYPL

Present Additional Within 10 Yrs Total 10 Yrs

4 land cruisers 7 9 (11 less 2)
(2 to be boarded)

0 bicycles 58 58 (2 bicycles/location)

2 typewriters 7 9

Four vehicles are awaiting clearance in Nairobi. Each division needs a vehicle
to avoid the current sharing which exacerbates the rate of breakdown.

The Department also wants audio-visual equipment for forestry extension work.
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10.2.8 KEFRI Transport

KEFRI has got one vehicle now. The following additional vehicles and equipment
will be needed by the researchers:

= 1 saloon cars

= 5 4-WD pickups

= 1 tractor

= 1 lorry

- 4 bicycles

- " 4 IEM compatible 40 megabyte computers
- ' laboratory equipment.
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CHAPTER 11 = IDEAS AS TO WAYS AND MEANS THAT KEFRI AND TREMU MAY
COOPERATE IN NATURAL RESOURCE RESEARCH IN TURKANA DISTRICT

¢

There are at present two research institutions in 7Turkana that are undertaking
researcih on natural resource ianageiment in the district, i.e. TREWU anc KEFRI.

AUl moved in after a review of the TROP Forestry Development Project
904/65-15006/67 in Octoper 1966 ha¢ recomwendec that KEFRI shoulc take over
responsibility for forestry research activities in the district.

Il was set up after UHESCO hac bpeen approachec¢ by NORAD in 1986 reguesting
thaen to assist in scientific research on natural resource management in
furkana, in the provision of information and in acvising the cistrict planners.

The forestry review tean of 1966 suggested that research prograuwies could be
uncertaken jointly, with KEFRI specializing in species selection, developiient
of planting anc harvesting systeis anc TRIEMU taking responsibility for long-
terma monitoring of vegetation anu imanagement of range resources.

1Rl has a mmulti-cisciplinary approach allowing it to ceal with the interface
of ecology anc socio-econonics. Thus, it tries to integrate many aspects that
A2l ane others look at in a rather sectoral nanner.

ine two institutions, KUFRI anc TR sentew their respective project
propusals (WLFil Project Proposal, i "";/QU to 192/93 anu ULLSCO,
braft froject bocuuent of July 1989 starting January 1990). ‘Ine buugets of
Lk WO projects are estinetec to be Kshs 7.760 willion anc USS Z.625 million
res x*ctively The forwer project was presentec by the cdistrict authorities
for I ORAD-funding uncer the rwP, vhillst the latter was presentec to LORAD
through UNLSCO.

It appears from the above cost—estinates that the two projects will recuire a
large aount of money in relation to the funcs WORAD has indicated orway may
be preparec to offer for the coming 4-year perioc towarcs the cGevelopment of
luriana. If the projects are approvec of as they are, or partly approved,
they will cefinitely affect the funding of other development activities.
Thus, the campetition for funds calls for an econamic use of funds as well as
an optinal use of research manpower resources in ‘Turkana.

A multi-cisciplinary research approach requires input from various fields of
specialization (hunan ecology, vegetation, livestock, meteorology, hyu.‘ology
-“-'Ollb: etc.) Sone of the disciplines are alreacdy fairly well covered in the

strict. Therefore, there should not be a neec for overlaoplng by establish-
mg sluilar services witnin TRZU. Instead, TREHU should aim at making use of
the capacity and services available in the cdistrict, and from KEFRI in
particular. Such a collaboration would also help TREU to cisseminate its
research findings.

The team feels that the division of labour between TREU and KEFRI as suggestea
Dy the 1906 forestry review teaa, is a sound one. So KEFRI shoulca concentrate
on ql)ccyes selection, cevelopment of planting an¢ harvesting anc TREU shoulc
ix asle to wraw on IWFRI for services and inforaation within these fields.

Lesides civision of labpour with co-orcination in the use of manpower in their
respective fielos of operation anc subsecuent co-operation through the exchange
of data anc 1nf01n1:.t10'1, tnere shoulc be an arrangement for making use of each
other's facilities (offices, laboratories, eguipment, and transport). TREMU
has recently set up offices and laboratory facilities in Lodwar which could
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probably be utilized more extensively than at present. Instead of the TRDP
considering a regquest from KEFRI for an extension of their rather modest
facilities in Lodwar, efforts should be made to accamodate same of KEFRI's
needs within the TREMU facilities.

There is an obvious need for an organizational body that can ensure proper co-
ordination betwoen the two institutions. 1f the newly appointed District
Environment Officer and the District Sub-Comaittee for Research do not provide
the desired coorcdination, efforts should be made to establish a local counnittee
with representatives from the two institutions which would meet regularly.
Furthermore, KEFRI should be represented on the proposed steering committee of
TRIU, whilst TRESU should take part in district meetings whenever KEFRI issues
are on the agenda.

During the TREMU review (Ref. Report of the TREMU Review lission, January 1989)
a lack of comunication between TREMU and the district officials was revealed.
In order to facilitate anc pranote closer Gay-to-day contact between TREMU and
the district in general, and the District Planning Unit in particular, TREMU
funding could partly come from the TRDP. The TRDP could have a vote for
natural resource research to be appliecd for by TREMU as well as by KEFRI,
ancé/or jointly by both. ’
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CIAPTER 12 - COPTNTS AND IDEAS AS TO POSSIBLE WORK THAT Tl MINISTRY OF
AGRICULTURE, FOREST DEPARTHMENT AND KEFRI MAY NEED TO
USDERTAKE TO OFFSET POSSIBLE NEGATIVE IMPACTS OF THE
TURKGIL GORGE DAM ON THE RIVERINE FORESTS ARD AGRIGULTURE
ALONG THE RIVER

12.1 EACKGROUIT
The Turkana are traditionally nonadic pastoralists, However, they also

practice rainfed sorghum faring along the Turkwel river flood plains. Rainfed
garcens were situated in silt deposits resulting from changes in the river
course, where only & few trees grow. \ith the Creation of gardens in the
riverine forests, tree' such as Salvadora persica, Hyphaene coriacea and
Acacia tortilis have been cleared fron the area. -

12.2 ASSESEMENT

The only existing information on the dan is contained in a 1579 report by
lorconsult A.S. This Cata is not adecuate for prediction purposes because the
cam uncer construction does not follow the design protocols of that report.

In 1979, it was estimatec that in the immediate Turkwel flood plain about 4000
ha of irrigable land was potentially available on the Turkwel floodplzin,

It was then considered that the triangle of land contained between the Turkana
bistrict boundary, the lialmalte and the Turkwel rivers and a tract of land on
the left bank of the Turkwel beginning about 6 jap downstream of the Twin
Islanas was suitable for irrigation. These covered a total area of some 6000
ha.

Advantages consicered for Ceveloping these areas vis-a-vis floodplain irriga-
tion schemes were: g

i) clearing costs would be low as the areas were only covered by
thin Acacia bush, rather than thick riverine forest;

ii) the area was divided into large blocks. These could be more
efficiently serviced with infrastructural developments such as
roads, more effectively managed and were closer to sources of
clectric power than schemes scattered down the length of the
floodplain would be;

iii) the problen of water loss through seepage and evapo-transpira-
tion in the floodplain was expected to be more or less elimina-
ted as the areas were within a few Kilometers of the proposed
outlet from the power station.

However, there were soue obvious deficiencies in basic hydrological data then
ana now. As a result, a great need for an extended data collection progranne
vas reconiendec before final decisions could be made about building the dan.
It was envisaged that the hasis for analysis ancd proposals for specific
measures to be taken and reservoir operation would plan to minimize the effects
of siltation. For one reason or another, the proposed studies were never
carried out.
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12.3 RECOMENDATIONS

The prablem of seepage and evapo-transpiration losses downstream of the Turkwel
Gorge has been discussed at same length with particular emphasis on the lack of
data. But since it was never considered feasible nor necessary to initiate
camplicated and costly studies, even the empirical approach initially recam
mended was not done. DBuilding of the dam is now camplete and inundation will
soon begin. As a result, the review mission recamends that systematic
empirical long-term assessments to monitor dovnstream impacts of the dam be

started.

After the dam is full, the quantity of surplus water over and above the
requirements of existing irrigation should be assessed before cammissioning new
irrigation schemes.

TREMU and KEFRI should establish long—term sample plots to determine likely
changes in plant population cynamics (species diversity and camosition) with a -
view to prescribing corrective measures.



-0/~

APPENDIX I

COMPOSITION OF THE REVIEW TEAM




kr. Per Prestgard
Mr. James lacharia

Mr. Patrick Milimo
Mr. Mosoti Andama

Mr. Mwangi Wandurva
Mr. David Kamweti

Mr. John Kimani
Prof. G. C. Mutiso
Dr. Peggy Fry

IMs. Aru Inamdar

-97-

APPENDIX I

COMPSITION OF THE REVIEW TEAM

Natural Resource Management Division, NORAD,
Oslo.

Ministry of Environment and Natural Resources
(VEIR) .

Kenya Forestry Research Institute (KEFRI).
Ministry of Agriculture (1O0A).

Ministry of Agriculture (l4OA).

Fofestry Consultant, Kamfor Co. Ltd.

Agricultural Consultant, Rural Development
Services Ltc.

Lxtension, Training and Institutional Support
Consultant, Muticon Ltd.

Socio-Anthropology Consultant and Secretary,
tlorconsult A.S.

Secretary, Norconsult A.S.



kr. Per Prestgard
Mr. James lacharia

Mr. Patrick Milimo
Mr. Mosoti Andama

Mr. Mwangi Wandurva
Mr. David Kamweti

Mr. John Kimani
Prof. G. C. Mutiso
Dr. Peggy Fry

IMs. Aru Inamdar

-97-

APPENDIX I

COMPSITION OF THE REVIEW TEAM

Natural Resource Management Division, NORAD,
Oslo.

Ministry of Environment and Natural Resources
(VEIR) .

Kenya Forestry Research Institute (KEFRI).
Ministry of Agriculture (1O0A).

Ministry of Agriculture (l4OA).

Fofestry Consultant, Kamfor Co. Ltd.

Agricultural Consultant, Rural Development
Services Ltc.

Lxtension, Training and Institutional Support
Consultant, Muticon Ltd.

Socio-Anthropology Consultant and Secretary,
tlorconsult A.S.

Secretary, Norconsult A.S.



-98-

APPENDIX II

TERMS OF REFERENCE FOR THE AGRICULTURE AND FORESTRY

SECTOR REVIEW, 1989
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APPENDIX 1II

TERMS OF REFERENCE FOR FORESTRY SECTOR REVIEW 1989

The Team shall :

(1)

(6)

(7)

(8)

Review the implewentation and progress of The Turkana Forestry
Development Project including the following :

(a) Courses conducted, (type of courses, course content and
attendance) .

(b)  Extenslon material produced, type and target groups.

(c) Tree planting activities, species, people involved.

(d) Agro-forestry activities (in conjunction with the Agriculture
review team and input from the livestock sector).

Review the liplementation and progress of NORAD funded Kenya Forestry
Research Institute project in the District, relating such activities
to work being carried out within other programwes/projects. Par-
ticular attention should be paic to:

(a)  Forestry Research in the District.
(b) Forestry Rescarch in Turkana with respect to National Forestry
Research Objectives.

hssess the roles of the Forestry Department and KEFRI in the
developiment of the District.

Assess the position of the different Forestry Sector Activities
(Forestry Departiient and KEFRI) under the following headings :

(a) Research

(b) Conservation and Management

(c) Tree planting and tree nurseries
(d) Extension, Education and Training

and relate these activities to work being done within other program—
mes/projects.

Suggest proposals for any necessacy changes in objectives, strategy
or lLuplementation for the forestry sector activities that can be
incorporated into the 1989/90 to 1992/93 Forestry Sector Plan of
Action under TRDP as well as providing input into a longer ten year
planning cycle.

Review the role of other Governmental and Non Governmental organiza-—
tions involved in forestry activities.

Review the recurrent Forestry Departient and KEFRI budgets and assess
how it can cope with the increased level of qualified forestry staff
at the district and divisional level. “This should be related to the
changing work cemand being placed on the department for services.

Assess the current Porestry Departument and KEFRI facilities in the
district and recomsend any further facilities that may be needed in
the future.



(10)

(11)

13.9.89/EF
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Fron available literature, data and material provice some couments
anc iGzas into possible work that the Forestry Department ancé KEFRI
may need to uncertake to offset possidble negative impacts of the
Turkwel Gorge dam op the kel Riverine Forest. This coulé be
related to different scenarios concerning the flow of the river.

Suggest concrete iceas as to ways end means that KEFRI and TREMU can
co-operate in real terms in NWatural Resource Research in the
District.

Assess project impact and strategy in relation to future viability of
the Forestry Sector Prograame within TROP.
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TERMS OF REFERENCE FOR AGRICULTURE SECTOR REVIEW

The tean shall : i

(1)

(2)

(9)

(10)

(11)

(12)

(13)

Assess NORAD funced irrigation schemes and relate these to irrigation
work being done within other programies/orojects.

Look at problems and make recommendations on the maintenance of
schemes, in both short and long term perspective.

Examine the effectiveness of extension services to farmers on the
schemes.

Assess to what extent women have been successfully targeted.

Review the effect of Katilu Cooperative and the strategy behind and
effect of \ater Users Association.

Assess to what extent work on farming systems has progressed, and
make recommendations on future farming systems planning.

Review Agro-Forestry practices in Turkana.

Provide some coments and ideas into possible work that the Ministry
of Agriculture may neec to identify which may offset any possible
negative impacts of the Turkwell Gorge cam on Turkana agriculture.
This could be related to different scenarios concerning the flow of
the river.

Lvaluate what groundwork has been done on dryland agriculture by the
Agriculture Department and others, and their capacity to develop and
sustain initiatives in this sector.

Assess the relative importance of Rainfed Agriculture and Water
Harvesting in Turkana.

Assess the work carried out at the Date Palm Project to date, and

evaluate the proposal prepared by the department with a view to
future funding and the possibilities of expanding Date Palm produc-—
tion.

Assess Project impact and strategy in relation to future viability of
the Agriculture Sector Prograrme within TRDP.

Make recommendations on organization of activities in dryland
agriculture for the future,.

13.9.89/BF
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APPENDIX III

AGRICULTURE AND FORESTRY REVIEW MISSION:

TTINERARY PROGRAMME




DAY:

Sunaay 22st October

londay 23rc October

Tuesday 24th October

Wednesday 25th October

Thursday 26th October

Friday 27th October

Saturday 28th October
and
Sunday 29th October

Monday 30th October

Tuescday 31lst Octaober
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APPENDIX III

AGRICULTURE AND FORESTRY REVIEW MISSION:
ITINERARY PROGRAMME

ACTIVITIES:
Arrival in Lodwar

Introduction and Eriefing - TRDP office
Lodwar Tree Wursery

Nakuta Site Tree Planting

Hapuu Site Tree Planting

Kawalathe Site Tree Species Trial

TB Manyatta Tree Planting Incentive Scheme

Turkwel Irrigation Scheme

Dete Palm Project

Turkwel Tree Wursery
Xalemenyang Irrigation Schenme
TRP Water Harvesting Structures

Kakuna Tree Nursery

Nomacic School Tree Planting
Hicro-catchients

Kalobeyei Gum Arabic and Nebek Species Trials
Lokichoggio Micro-catchinents

TRP Water-Harvesting Structures

= Half of the team -

Lokitaung Tree Hursery

OXFAM's Water-Harvesting Sites, Kacoda and
Kaling

= Half of the team =

Kalokol Secondary School Tree Planting
Micro-catchments

Kalatun Tree Species Trials

Doun Palm Regeneration Trials

Lokitaung Secondary School Tree Planting
OXFAM's Water-Harvesting Lake Shore Sites

Discussions and Write-up, Lodwar

Katilu Tree llursery

Katilu Irrigation Scheine

et Water Users Association lenbers
Met with Katilu Cooperative Soclety
Lokapel Rainfed Gardens

Amolem Irrigation Scheme
Loyapat Irrigation Scheme
Julluk Irrigation Scheme
Nakwamoru Irrigation Scheme



\ecnesday 1lst liovember

Thursday 2nd lLiovenmber
through
Sunday 5th Noverber

l'onday 6th Novenier
through
wednesday &th Noverber
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Lotupae/Lokwi Irrigation Scheme
lMorulem Irrigation Scheine
Lokori Tree Lursery

Kangetet School Tree Planting

Final Discussions and Write-Up, Loawar

Final Discussions in Nairobi, NORAD Offices
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APPENDIX IV

LIST OF PERSONS CONTACTED




Mr.
Mr.
[ir.
Mr.

Mr.
Mr.
M.
Ms.
Ms.
kr,
Mr.,
Mr.
Mr.
.
Ms.
Mr.
kr.,
Mr.
Mr.
Mr.,
Mr.
Mr.
lar,
Mr.
Lir,
Mr.
Mr.
Ms.,
Mr.
Mz,
Mr.,
Mr.
Mr.
Mr.
Mr.
Mr.
Ms.
Mrs
M.
Mr.
Nr.
Mr.
Mr.
lis.
Mr.
Mr.
Mr.
Mr.
ME,

J.

M. Toyya
hqugi

M. Anyonge
0. llyandiga
A. Ikimat
Wamichwe
Barrow

van den Boogaardc
Sangnes
Lungule
Oba

Wagura
hMurwara
Augo

5. viabanmba
Musyoka

K. Kaboro
Otieno
Gakere

Musa

J.

EwnwTowm

.

WozZuouwugu®m

.

Kuchala
Mussaba
Matai
Iutoro
Pringan
Aseno

. Chochu

Cullis
Wilson
Omuhaya
Kivihya
Abots
Simiye
Amnilyo
Nasur
Kokoi
Emathe
Rukoo
Akiru
Ekiru
Ereng
Kamarinyang

ingoe

Kokiro
Abenyo
Tanui
Atelo
Githinji
Oyoo
Kioko
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APPENDIX IV

LIST OF PERSONS CONTACTED

¢

District Cowanissione, Lodwar

District Agricultural Officer, Lodwar
District Porestry Officer, Lodwar
Assist. Research Officer, KEFRI, Lodwar
Date Project Officer, Lodwar

Assist. Forestry Officer, Lodwar

Acting Project Adviser, TRDP, Lodwar
'I'DCPU Coorcinator, Lodwar

Social Services Adviser, TRDP, Lodwar
Soc. Dev. Assist., MOCSS, Lodwar

Range Lcologist & Team Leacer, TREMU, Locwar
District Animal Production Officer, Lodwar
Dist. Water Harvest. & Soil Conser. Off., Lodwar
Forester, Kalakol

Assist. Ngric. Officer, Turkwel

Assist. Agric. Officer, Turkwel

Assist. Agric. Officer, Turkwel
Technical Coordinator, TRP, Kalemenyang
Forester, Kakuma

Chief, Lorugua

Chief, Kakuua

llead raster, lomadic School, Kakuma
Asst. Teacher, lonacdic School, Kakumna
TRP Storeman, Lokichoggio

TRP Area Coordinator, Kakuua

Forester, Lokitaung

Project Secretary, WP, Kaling

Dryland Food Securiy Prog., ITDG, Lodwar
Anthropological Consultant, I1DG, Lodwar
Listrict Officer, Katilu

FPorester, Katilu

Chief, Katilu

Cooperative Agric. Sec./Manager, Katilu
Cooperative Vice-chairman, Katilu

WUA lManagement Facilitator, Katilu
Councillor, Loyapat

Asst. Chief, Loyapat

WUA Conmittee lMember, Katilu

WUA Vice-chairman, Katilu

VWUA Condttee lember, Katilu

WUA Codttee tember, Katilu

WUA Chairman, Loyapat

Irrigation Cfficer, Julluk

KIP'C Secretary, Nakwanoru

Assist. Agric. Officer, Lokori

Assist. Agric. Officer, Lokwi

WUA Chainnan, Morulem

Forester, Lokori

District Officer, Kalakol

Chairman, Cotton Lint & Seed Marketing Board, Wb
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APPENDIX V

LIST OF REFERENCES
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APPENDIX V
‘LIST OF REFERENCES

Anon.; Report on a Joint Kenyan-Norwegian Appraisal Mission on Further
Developient of Irrigated Agriculture in the Turkana Area; NORAD, October 1979.

Auren, R.M.; ‘Yraditional Use of Trees by Turkana Pegple; written for the Forest
Departiment, Turkana District; September 19u7.

Barrow, E.G.C.; Analysis of the 1989 Forestry Extension Impact Survey; Forest
Departient, Lodwar, October 1969.

barrow, E.G.C.; Draft Analysis of Locational Course Attendance for District and
by Division; torest Department, Lodwar undated.

barrow, E.C.CG.; Lkstablishment of Trees in Arid and Semi-arid Lands: Saune
Sociological and Technical Implications; Paper written for ODI Social Forestry
Network; Novenber 1987,

Larrow, L.G.C.; Lmpact of Forestry Extension in Turkana District: Material from
Other Sectors and bepartments; Forest Departrent Turkana District, Lodwar;
September 1989, i

barrow, E.G.C.; Results and Finaings from a Survey on "Ekwar" Carried out fram
Novenber 1986 to July 1987; rorestry Department, Turkana District, Lodwar,
lovember 1987.

barrow, L.G.C.; Social and lechnical Implications of Arid Lands Tree Establish—
went: Lecture notes for International Course on Desert Agroforestry held in
Israel January to March 19&8.

Barrow, E.C.G.; Trees, People and the Dry Lands: The Role of Local Knowledge;
Institutional Invited Paper presented to the Second Kenya National Seminar on
Agroforestry; MHairobi, Kenya; 7th to 1lGth lovemper, 198&.

Barrow, E.G.C.; Use of Indigencus Knowledge as an Extension Tool: Lecture notes
for International Course on Desert Agroforestry held in Israel January to March
19866.

roche-Due, V. and Storas, F.; The Fields of the Poor - Amana Emoit: Factors
Constraining Agricultural Output and Farmers' Capacity for Participation. A
Socio-Anthropological Case Study of Household Economy among the Inhabitants on
Katilu Irrigation Schewe, Turkana, Kenyaj University of Bergen, 1983.

Central Bureau of Statistics; Kenya Population Census: CBS/Ministry of Economic
Planning and Development, Nairobi 1981.

Cullis, A. and watson, C.; Working with Pastoralists: A Case Study fram
Turkana, Kenya; 1949.

Ecosystems Ltd; Turkana District Resource Survey 1982-1964; Ministry of Energy
and Regional Developient, Naircbi 1985,

FAQ/Government Cooperative Programme; Assistance to Irrigated Agriculture in
Turkana/Pokot - Project Findings and Recomnendations; Food and Agricultural
Organization of the United Wations, Rome, 1984,
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FAOQ/Government Cooperative Programme; Assistance to the Agricultural Extension
and Support Unit in South ‘lurkana - Termination Report; Food and Agricultural
Organization of the United Nations, Rame, 1986.

L ]
Garnes, A.J, et al; Sectoral Review on Irrigation with Reference to "Turkana
Agricultural Extension and Support Unit Project Proposal: 1984 - 1987; Nairobi,
October 1966.

Gram, T., et al; Turkana Rural Development Programne Forestry Developient
Project 1984/85-1986/87: Report of the Review Mission; October 1986.

Helland, J.; Turkana Briefing Notes; Chr Michelsen Institute, December 19&7.

Kamweti, D.M.; Fuelwood in Eastern Africa: Present Situation and Prospects;
Food and Agricultural Organization of the United Nations, Rome, 1984.

Little, M.A. and Johnson, B.R.; Weather Conditions in South Turkana, Kenya; IN:
South Turkana Nomadism: Coping with an Unpredictably Varying Environment; eds.
R. Dyson-Hudson and J.T. McCabe pp 298-314. Human Relations Area Files Inc;
HRAFlex Books Ethnography Series, New llaven, 1985, '

Lusigi, W.J.; Report of Implementation of Research Phase for the Period 1985-
1987; UNESCO/NORAD Turkana Programme; 1988.

Lusigi, W.J.; Sumnary Report for the Implementation of Research Phase for the
Period 1985-1987; UNESCO/NORAD Turkana Programme; undated.

Ministry of Agriculture; Agriculture Progress Report (1989?), Lodwar.

Ministry of Agriculture; Annual Report 1988/89 and Progress Report - Turkana
/griculture and Iixtensive and Support Unit; District Agricultural Office,
Lodwar; uncated.

Ministry of Agriculture; Date Project; District Agricultural Office, Lodwar,
July 1988.

Ministry of Agriculture; Date Palms Project Annual Report - 1989 Year; District
Agricultural Office, Lodwar, June 1989.

Ministry -of Agriculture; Revised Project Proposal 1987/88 - 1989/90; District
Agricultural Office, Lodwar; 1968.

Ministry of Finance/Office of the President; Discussion on Current Economic and
Fiscal Situation: Priorities for External Assistance; Donors Conference,
Nairobi, October 19&9.

Ministry of Finance and Planning/TRDP; Draft Annual Workplan and Programme
Budget for 1986/87; Locwar, December 1985.

Ministry of Planning and National Developient; Sessional Paper No. 1 of 1986 on
bconomic Managenent for Renewed Growth; GOK/Government Printer, Nairobi, 1986.

Ministry of Planning and National Development; Development Plan 1989-1993;
GOX/Government Printer, Nairobi.

Ministry of Planning and National Development; Turkana District Developinent
Plan 1989-1993; Rural Planning Department.

Ministry of Planning and National Development; Turkana Rural Development
Programme Operational Plan 1989/90-1992/93; February 1989,
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/

Turkana Rural Developient Programme; TRDP Workplan and Budget 1987/88; Lodwar
June 1987.

Turkana Rural Developuent Programne; TRDP Workplan and Budget 1985/86; Lodwar
February 1985.

Turkana Rural Development Programme; TRDP Workplan and Programme Budget
1984/85; undated.

Turkana Rural Development Programme; TRDP Workplan and Programme Budget
1983/84; Lodwar, February 1983.

Turkana Teaching Resource Centre/Forestry Department, Turkana District;
Forestry Handbook for Primary School Teachers in Turkana District; undated.

wWanjiku, M.; Three Plays and Three Short Stories about Trees in Turkana:
Lorugum Girls Secondary School, 1987.

Viorld Food Programme/FAO; Projects for CFA approval; Sixteenth Session, Rame
20-28 October 1983.

Zumer-Linder, M.; Turkana Forestry Project - Working Report 1984; Prepared for
the Kenyan Forestry Department, Forestry Research Organization, Kenya Agricul-
tural Research Institute, and the Norwegian Agency for International Develop-
ment; 1984.

Zumer-Linder, M., et al; Report fromn a Planning Mission on Reforestation in
the Turkana Area; October-November 1979.
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lMuturi, G.M.; Preliminary Report on Forestry Research in Turkana District;
September 1987.

lderitu Wachira & Co.; Accountants Report on the Review of Expenditure of
1987/68 NORAD Funding to Ministry of Agriculture, Turkana District; December
1988.

Nderitu Wachira & Co.; TRDP Financial Consultancy Report - 1989.

Norconsult A.S.; Turkana Livestock Review Phase 1; Ministry of Planning and
National Development/NORAD/Ministry of Livestock Development/TRDP, November
1988.

Norconsult A.S.; Turkana Livestock Review Phase 2; Ministry of Planning and
" National Development/NORAD/Ministry of Livestock Development/TRDP, March 1989.

Norconsult A.S.; Turkwel Gorge Multipurpose Project - Main Report Feasibility
Study; Ministry of Wwater Development, July 1979.

OXFAM; Turkana Water Harvesting Project - Lokitaung Division; undated.

Protocol from the Tenth Meeting between the Kenyan Ministry of Planning and
National Development (MNPD) and NORAD acting on behalf of the Royal Norwegian
Ministry of Development Cooperation (MDC) on the Turkana Rural Development
Programne held in Naivasha, Sth-6th October 1988.

Protocol from the Ninth Meeting between the Kenyan Ministry of Planning and
Hational Development (MNPD) and NORAD acting on behalf of the Royal Norwegian
Ministry of Developirent Cooperation (MDC) on the Turkana Rural Developinent
Programme held in Lodwar, 28th - 30th September 1987.

Protocol fram the Eighth Meeting between the Kenyan Ministry of Planning and
National Development (MNPD) and NORAD acting on behalf of the Royal Norwegian
Ministry of Development Cooperation (MDC) on the Turkana Rural Development
Programme held in Lodwar and Nairobi, 3rd - 5th March 1987.

Protocol from the Seventh Meeting between the Kenyan Ministry of Planning and
Hational Development (MNPD) and NORAD acting on behalf of the Royal Norwegian
Ministry of Developient Cooperation (MDC) on the Turkana Rural Development
Programne held in Lodwar and Nairobi, S5th-7th March 1986.

Protocol fram the Sixth Meeting between the GOK and NORAD on the Turkana Rural
Development Programme held in Nairobi, 27th February - lst March 1985.

Protocol from the Fifth Meeting between GOK and NORAD on the Turkana Develop-
ment Cooperation Programme held in Nairobi, 22nd - 24th February 1984.

Protocol from the Fourth Meeting between GOK and NORAD on the Turkana’ Devélop—
ment Cooperation Programme held in Nairobi, 21st - 22nd March 1983. '

Protocol from the Third Meeting on the Turkana Development Cooperation
Programme, GOK/NORAD, held in Nairobi, 1l4th - 16th April 1982.

Protocol from the Second Annual on the Turkana Development Cooperation
Programme.

Protocol from the First Meeting on the Turkana Development Cooperation
Programme, Nairobi 2lst - 22nd May 1981.

Sorbo, G.M., Skjonsberg, E., Okumu, J.; NORAD in Turkana - A Review of the
Turkana Rural Development Programme; Bergen, April 1988.°
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South Turkana Agricultural Extension and Support Unit (STAESU); Progress Report
1/7/86-1/7/87.
Turkana Drought Contingency ‘Planning Unit; Annual Report, 1988.
Turkana Drought Contingency Planning Unit; Progress Report, 1987.
Turkana Rehabilitation Project; Proposed Action Progranme for TRP; undated.

Turkana Resource Evaluation and Monitoring Unit (TREMU); Research Workplan for
the Period of ZApril 1989/90; TREMU, Lodwar.

Turkana Rural Development Programme; Annual Programme Review 9th-10th March,
1989; NORAD/Ministry of Planning and National Development.

Turkana Rural Development Programme; Annual Programme Review 9th-12th May,
1988; NORAD/Ministry of Planning and National Development.

Turkana Rural Development Programme; Annual Programe Review, 1987; NORAD/
Ministry of Planning and Natiocnal Development.

Turkana Rural Development Programne; Annual Programme Review 1986; NORAD/
Ministry of Planning and National Developrment.

Turkana Rural Developnent Programme; Annual Programme Review 1985; NORAD/
Ministry of Planning and National Development.

Turkana Rural Development Programne; Financial Activity Report for Period July
1989-September 1989.

Turkana Rural Development Programne; Financial Report for 1988/89 JFinancial
Year; NORAD, Nairobi, September 1989. o

Turkana Rural Development Programne; Fixed Assets Listing as at 28th February
1989.

Turkana Rural Development Programme; Forestry Development Project 1987/88-
1989/90 - Project Proposal; TRDP Forestry Sector, Lodwar.

Turkana Rural Development Programme; Half Year Report - Forestry Development
Sector; Lodwar, January 1989.

‘lurkana Rural Development Programue; Progress Report for the Financial Year
1986/87; TRDP Lodwar.

‘Turkana Rural Development Programme; Project Status Summary Report; TRDP
Forestry Sector, Lodwar; January 19¢8.

Turkana Rural Development Programme; Report of the Health Sector Review; TRDP
April 1989,

Turkana Rural Development Programme; South Turkana Agricultural Extension and
Support Unit (STAESU): Project Proposal; Ministry of Agriculture/TRDP, undated.

Turkana Rural Development Programme; TRDP Workplan and Budget 1990/91; Lodwar
May 1989.

Turkana Rural Development Programme; TRDP Workplan and Budget - 1988/89:
Preliminary Draft; Lodwar, August 1987.



