.2.5 Land Holding Systenm

There aré three types of 1land ownership in Kenya, i.e. Government
land, Trust land’' and Private 1land, According to information obtained
~ through Land Adjudication Office at Kisumu and Survey of Kenya at
Nairobi, 1land in Nyakach Division has been completely adjudidated and
registere& in title of private land. "Besides, mosat of the project area

is also registered as private land.

The holding sizes of agricultural land 1in these areas are estimated as
follows: '

Agricul- No. of Agricul-
Location Total area tural | house- tural land
_ land L/ hold per household
(kn?) (m2) (ha)
North Nyakach 183 128 6,489 1,97
West Nyakach a7 72 4,025 1,79
Wang Chieng 92 67 3,291 2.04

Based on the above, the holding size of agricultural land per
household in the project'afea' is - estimated at about 2.0 ha on an

average.

2,6 Present Cropping Pattérns

The main'érops ~grown in the project area are cotton, maize and
sorghﬁm"fdllowed by groundnut and beans, Maize and sorghum are staple
food crops, generally grown in - Intercropping method with several - kinds
of beans like cowpea, gfeen granm, étc.; and also'with cotton. Cotton is
cuitivated as the dominant césh Crop in the area, Those crops are
cultivated under the rainfed condition. Wetland rice is cultivated in a

very limited lowlying area where irrigation has been developed under the
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Small~Scale Irrigation Project, Cultivation of fruits_and vegetables is.

very scarce due to lack of irrigationm.

The-planted area by crops in Wang Chieng Location and Nyakach
Division are presented in Table 2,4 and Table 2,5, and summarized below:

Wang Chieng Location * Nyakach Division o

Craps .- . —
Planted Propor~ - Planted Propor-
area tion | area tion .
(ha) (%) (ha) ()
Maize o 2,910 26 - . 2,050 . 26
Sorghun 250 23 L1506 15
‘Beans | 30 . 300 .
Rice. - - 230 . 3
Groundnut 1,060 9 . 420
Cassava © 500 & 430 6
Cotton 3,580 32 2,350 - 3
Others 590 6 . 730 10
Total ~ 1,170 100 7,660 100

*: Average for 1981 and'1982, gee Table 2,4
*#;  Average for 1977-1980 and 1983, see Table 2.5

Although the planted area of crops in this regibn_fluctuatés year
by year according toz occurrence of réinfall, about one third of
the planted area in a~yeaf is occupied by maize'both in Nyakach Division
and Wang Chieng _Location..ﬂotton covérs also . about one third of: the
cropped _area, and éqrghum cbyérs about 15 te 20Z of the cropped aréa.
Both in Nyakach and Wang Chieng, about two thirds of the croppgd area

are used for food crop production.
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_ The cultivation pattern of crops is largely affected by seasonal
distribution of raianfall, The planting time and the harvesting time
~ have rather wide range because the crops are usually planted at the
onéét of the rainy season; planting time delays with delay of onset of
rainy = season, Maize, sorghum and beans for the long rainy season are
‘planted during February to March, aend harvested during May to August.
Maize -and sorghum for the short réiny season are generally planted in
September to October and harvested in December to January. Cotton has
rather long -sowing time from February to June, but in the major
part of the project area, it is planted during April, and harvested
mainly ‘in Octobér to ;January. Rice cropping under the Small-Scale’
Irrigation Project is also 1afge1y'affected_by the rainfall because the
irrigation water is drawn from small streams of which flows depend on
directly to the rainfall. - Sowing of rice is done during April to July
an& harvésted_from- August ‘to ' January., These typical cropping patterns
~ being prevailed and the estimated cultivation area of the main crops in

the command area are summarized below:

(Unit : ha)

Crop season

' Crbps . * Cultivated area

Planting Harvesting

1, Uplanﬁ'ﬁropsz

‘Maize - - -~ L 370+ - PFeb-Mar  May-Aug
. T : : : Sep-Oct Dec~Jan
Sorghum - . 250 Feb-Mar. May--Aug
o Sep-Oct Dec-Jan
- Cotton - - 370 - Feb-Jun Oct-Jan
Groundnut - 125 ' Mar-Apr  Jul-Aug
Cassava and others - 125 - Mar-Apr Jul-Aug
2. Rice (Small-Scale - "~ 130 Apr—Aug Aug-Jan

Irrigétidn)' - ' R

Total 1,370

© %3 Eco-system
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2.7 Present Farming Practices and Farm Inputs

Farm operation in the project area is mostly carried_ out by man
power. Animal power by oxen, 18 sometimes used for soil preparatibn;'
The - agricultural machihery is not éommonly- uged. yet, Maize and:sofghum
are planted in density of 90 cm x 30 cm. . Beans to be intercropped are
usually planted two weeks later than gowing of maize'_or'sbrghum. In-
some fields maize and sorghum are planted:in alternate row, this method
is enable to secure the minimum food in case of failure of maize due to
severe draught, since sorghum can resist draught hazard. Cotton 1is
mostly cultivated in the area -im pure stand and sometimes cultivated
in relay with maize . or sorghum, Sowing of cotton for intercropping
method - is done  about ' two months ‘later than that of the
preceding éropsiCassava is grown as a. reserve for staple food
mainly on the high permeable soils in Sub-areas I and ‘II, Vegetables.
and fruits are grown maiﬁly in the-'homeyard_and the area covered by _
these - crops are very limited. Rice_is cultivated as - one of the
important cash crops in the area, but the péddy field iz developped in
the very limited area, i.e. a part of Gem Rae Sub-location and
Wasare area of Middle Jimo Sub-location. Cultivation method of rice
is the ordinary transplanting. Sowing is done in the nursery about three

weeks before transplanting. .

The varieties of maize and vice grown in the area are mosplf
improved varieties: hybrid varieties 1ike. H-622, Hnsll ’for  maize;'
IR1561—228-3~3, Sindano and Basmati 217-for rice. The sofghum variety.
cultivated in the area is mostly.the local variety,

Some pests and diseases are frequently found on crops in the: area.
The most common. insects and diseases.féund on rice are stem horers,
stalkeyed fly, blast, blight and rice yéllow mOttle virus,'etc. Pegts
found on maize, éorghum, cotton, groundput are such as stalk. borers,
aphids, midge and bugs, Bailworms, etc. Diseases for groundnut'arer leaf
spots, rosette, blight, etc, Wilt and spots:are'fouhd‘for co;ton.' Bifd$
like weaver are algo very damageable on the- crops.in the area, = Almost.

all of those crops are grown without applying chemical fertilizers and
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agricultural chemicals like insecticides and fungicides.  Only cotton is
sprayed in some cases with insecticides for twice to four times during a
crop season.

Present requirement of the farm inputs and the labours per ha

for crop cultivation under the present condition are summarized as seen
in Table 2.6,

2.8 Present Crop Yield and Production

Present crop yield and production in the command area are
estimated on the basis of data of the cropped area and production
obtained from Kisumu  District Agriculturél Office, Nyakach. Division
Agriculfural Extension dffice, Kendu Division Agriculturél Extension
Office and data citéd in the Tarm Management Handbook of Kenya. Unit

yields of main crops in and around the project area are summarized as

follows: _

(Unit : ton/ha)

Nyakach® = Nyakach®* Wang Chieng®** Handbook 1/

Maize 2.8 1.8-2.3 1.1 1.3
Sorghum | 0,9 - 0.8-1.0 0.3 1.2
‘Beans 0.4 0.9 0.1 0.4
‘Rice - 2.2 3.4 - -
Groundnut 0.8 0.8 0.1 0.5
Cotten 0.2 0.3-0.4 0.3 0.2
Maize/Beans - - : - 1.3/0.2
_Sweet potato 8.9 10 _ - -5
Cassava. . ’ 7.9 5 0.5 3

%*: Data are derived from Table 2.5, the unit yield of crops is
averégé value for the whole Nyakach Division,
#%; Data are obtained from Agricultural Extension Office,
wik; Data are derived from Table 2.4,
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Besides the above daté, some interviews with farmers 1in the area were
made to obtain information aﬁout_ unit yield and production"'of main crops
in'the area., The information from the farmers indicated that the
crop yield and production in the project area fluctuate year by year,
Yield of maize, for éxample, reaches to 50 bags (about 3.7
t/ha) in the best year and falls down to only 3 bags (200 kg/ha) in the

worst year,

' _Based on the above data and information, the unit yield of main
crops in the project area under the present condition is estimated as
seen below: - I | ' -

(Unit : ton/ha)

Crops . ‘Yield

Maize & Beans:

Maize (Hybrid) 1.3
Beans: N - 0.2
" Sorghum .12
Beans L ' = "'.'0'.4.
Rice - ' 2.4
Groundnut 0.5
Cotton - 0.2
 Cassavs o 3,0
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Present crop production in the command = area is estimated
based on the unit yield of crops mentioned above and the cropped area
with the present cropping pattern, The estimated crop production i1z as

seen below:

Crops Planted area Unit yield Production
(ha) -~ (ton/ha) (ton)
Maize 370 . 1.3 - 480
Sorghum 250 1.2 300
Rice 130 2.4 310
Cotton 370 0.2 70
Groundnut : 125 0.5 60
Cassava o 125. 3.0 : 380

As geen in the above, the food production . in the average year is

very short to maintain the population (26,990 perscns) in the area.

2.9 Livestock Production

Livestock raising is not mainline of agricultural activities in the
project ~area at present, - however it is important as source of farm
power. -Cattle is the most. important livestock. For a long time most of
the farmers have been keeping indigenous one, say zebus, Sheep and
goats -are the second important livestock species in the area. Livestock
is - traditionally 1graéing in - the field after harvest, in :pasture of
natural grass or ~in-fallow field, Number of  livestock in North and
Wesit 'Nyakaéh Locations are presented in Table 2.7, Refering to the
data shown in the table, the average holding number of livestock
-per. household in the project -area is estimated at 3 cattle, 1 goat, 2
sheep and 3 poultry, The estimated number of 1ivestock in the area is

seen below:
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Desbription _ . ldvestock.

1, No. of Household ' : ' 5,660

2 Average Numberzl . _
of Livestock Goat 1
< per Hougdehold ' Sheep . 2
_ ‘Poultry - -3
' 3, Hstimated Number Cattle 16,980
of Livestock . Goat .. 5,660
Sheep _ 11,320
Poultry - 16,980

The slaughtered numbers of chttle-'réised in Kisumu District -per

year are about 7,600 heads or'S 5% of the total head of cattle in the

district. Applying the productlon ratio of 3.3%, the present cattle -

production in the area is estimated at about 450 heads per -year,

2,10 Marketing and Prices

2.10.1  Present Marketing Sys_tem.

~ Since marketing policy'in.Kenya:iS-ﬁied"up with pricing policy, the
various agricultural ptodUce{in"the:country and ;ébroad are dealt with.
mainly through the ‘parastatéln'marketing-bodiés. ‘Some deal with an
individual crop while others deal with a number of’_diffeféht-crogs.
Some of - the ' bodies also  provide quality control -services. for crop
development through Iicensing procedures, .supply - of dinputs to ths
grﬁwers,.credit and- extension sérvices,'as well as providing research

gervices,

(1) Mﬁrketing,of Maize,. Sorghum, R1ce and Beans S

With regard to food crops, the monopoly in - buying -and sellxng is
held by the National Cereals and Produce - Board (NCPB). The Board is_'
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responsible for purchasing maize from farmers. Besides malze, the Board
handles other crops such as beans; oil crops, millet, sorghum and rice.
Farmers who produce any of the ahove crops have to send their produce to
the nearest buying centre, depot, or certain agents appointed by NCPB,

(2) Marketing of Cotton
The Cotton Lint and Seed Marketing Board (CLSMB) is responsible for

all purchase of seed cotton, ginning and the sale of lint and cotton

gseed. The Board also supplies'fafmers cotton seed in free of - charge.
Purchasing of seed cotton is mostly done by . cooperative societies or
unions. In the project area, however, the societies have not function

due to improper management and the Board is buying directly at. present. .

(3)  Marketing of Other Products
The marketing of vegetables or fruits is mainly handled by the

private. sector, which is bound to the general regulations of the
‘Horticultural Crops Development Authority (HCDA). The livestock market
relevant for 'the project area is located in Ahero. There, private
traders, mostly from Kisumu, buy cattle, sheep and goats from the local
farmers. o ' '

- (4) Supplj"of Farm Inputs

Most of farm inputs are distributed by Kenya Grain Growers
Cooperation Union (KGGCU) through its nationwide network., There is one
of the brénches in Kisumu dealing with necessary - inputs. The co-
‘operative unions and so¢ieties also play a significant role in the
supply of inputs, With regard to seeds, Kenya Seed Company (KSC) is
respongible for the supply of  commercial seeds for most crops.
- Various chemicals and equipment are also often handled by private
‘companies as well as by'KGGCU;

2.10.2 Prices of Agricultural Commodities

In 1972 the Government introduced price comtrol system = for
jmportant basic food, Under ‘this system major crops such as maize and
rice on " all marketing levels are controlled by fixed prices, while
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meat is controlled on its rated 'p'r-ices. Those ~government controlled
prices on various commodities for producers are shown in Table 2.8. . The
market . prices of farm inputs and outputs in and around the project area
are presented in Table 2,9.and Table 2,10, Besides,_rférm gate prices
are shown in Table 2.11 and Table 212,

2.10,3  Existing Processing Facilities

. RiceMills SRLS :
Paddy  produced in and around the project area is processed at -the
privately owned rice mills in Kisumu and. Ahero, and also processed by
hand pounding for home consumption. The total milling capacity of mills
in Kisumu and Ahero is estimated at about 20,000 tons per year, as
follows: | e ' |

~ Kisumu, -3 ton/hr, x=20'hr/day x 250 days/year - 15,000 ton/year..
- Ahero, 1 ton/hr. x .20 hr/day.x 250 days/year = 5,000 ton/year.

Present annual. paddy production  milled by these. existing mills
amounts to about 9,500 toné; Out of 9,500 tons of paddy, about 8,400
tons are produced in NIB Schemes, at Ahero, West Kano and Bunyala, and
the rest is produced mainly in the Small—Scale'Irrigation Projects as
seen below: | | e 7 |
.(Unit ; ton)

1979 ~ 1980 . 1981 1982

1, Small-scale schemes gf. , S .= 1,000 -1;100.' 1,300

2. NIB Schemes 4/ : L
Ahero o 3,600 4,100 - —

West Kéﬁq o - _2,10@_:-3;400,' G -
Bunyala o 700 . 800 - -
Total . . .. 6,400 .9,300 . ~ .-
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Chapter 3, INSTITUTIONS AND SUPPORTING SERVICES FOR AGRICULTURE

3,1 ‘Resesrch Stations and Pilot Schemés_

Ahero Irrigation Research Station (AIRS) of NIB is located in the
Ahero Irrigation Scheme (AIS), -adjacent to the prbject ared. The
station has been operated since 1969 with objectives to carry out
applied researéh.to asgess optimum methods for the cultivation of rice
and other crops under irrigation and the most appropriate irrigation
system‘fbr full exploitation of irrigation potential of the Kano plain,

AIRS has about 800 ha of irrigated rice field which was opened in
1966, Besides AIRS - and AIS, West Kano Pilot Scheme (900 ha) was
estéblished in 1976 to grow rice and sugarcane by pump irrigation
from Lake Victdria¢Fbr other drops there are two national research
stations,ri.e. Cotton Research Station and Sugarcane  Research Station
at Kibos. These research stations are responsible to carry out

experimental work and provide.informatibn to improve their productivity,

‘3,2 Crédit Services

‘Agriculture credit in:Kenya dis supported by four main sources:
Cereals and Sugar Finance ' Corporation, foreign donors, selling of
promissory notes, and mobilization of savings. There are five channels
. ﬁhrough.-'ﬁhich these'=funds-5afe- transmitted . te farmers, i.e,
Agficultufal'Financé'Corporation(AFC), Co-operative Bank of Kenya
(CBK), parastatal organizations, and commercial banks and companies, Tha
main agencies inval#ed.in lending are AFC and CBK. The farmers are
applicable advance credit for 'purchase' of Llivestock, equipment,
machinery, even for land, Most of the credit lent are short term and
ungecured Basis'for growing crops, mainly maize ~and wheat, There have

- been formed ‘a variety of programme and scheme such as;
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Smallholder Production and Service Credit Program {SP3CP)
Integrated Agricultural Development Programme (EADP Phase I and I1)

Farm Input Supply Scheme (FISS)

Smallholder Credit Scheme (New Seasonal Credit Scheme) (NSCS)
Smallholder Coffee Improvement Scheme (SCIP)

Cooperative Production Credit Scheme (CPCS)

Factory Improvement Loan ,and Others

3.3 Extension Services

The extension services not only provide technical information and
skills to farmers for intensifications of the production process, but
also coordinate complementary services such as input supply, credit and
marketing, The Ministry of Agriculture has the Extension and Manpower
Development Division headed by a Deputy Director of Agriculture under
the Agriculture Department at the national 1level, At the provincial
level the Department of Agriculture is represented by an Assistant
Director of Agriculture (ADA) who 1s usually referred to as Provincial
Director of Agriculture, He is assisted by a team of specialists. At
district level the Department 1s represented by a Senior Agriculture
Officer and a team of specialists, This line is continued up to the
locational level where the Locational Extension Office comes into direct
contact with the farmers. The organization lines are illustrated in
Figure 3.1. The project Sub-areas II and TIII come under the Nyakach
Division Agricultural Extension Office of Kisumu District and Sub-area I
under that of Kendu Division of South Nyanza District., The officers of
the Nyakach Agricultural Extension Office are shown in Table 3.1,

3.4 Seed Multiplication

In the project area, the farmers generally retain seeds from their
own produce of the local varieties, Cotton seed is available from the
Cotton Lint and Seed Marketing Board in free of charge as described at
preceding section. Improved seeds for all crops are available on the
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Kenyan market as well as from Kenyén‘_- Seed Company. Rice seeds which are
tested and released at Ahero Irrigation Research Statiom are available
for the farmers,
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Chapter 4, BASIC CONCEPT FOR AGRICULTURAL DEVELOPMENT

4.1 Government Development Policy on Agriculture

Agricultural sector is the main stay of Kenya's economy. The
increase of agricultural production is the nation's highest development
priority. LBDA has ‘set out their objectives for . agricultural
development in their Five Year Development Plan (1983 - 88) in line with
the Govermment development strategy for agriculture; increase of staple
food production, farmer's income and production of -foréign exchange

earners.

-LBDA  has adopted to the. development of Lake Basin two pronged
agricultural strategy; 1) to achieve self sufficiency of food in the
region, 41i) to increase raw material supply for agro-processing
" industries and iii) to export agricultural surpluses outside the region.
One 18 to meet the food needs by developing major food crops such as
maize, rice, sorghum, beans, bananas and millet. The other is to
promote .production of-ihduStrial crops such as cotton, sugar cane,

horticultural crops, tea, tobacco, pyrethrum and coffee.

4,2 Ag;icﬁltural Constraints in_the Project Area
_ Cultivated land in the project area is being developped for
upland crop field including very 1limited irrigated rice field.
Crop éultivatibn is generally made under rainfed condition. Irrigation
‘faﬁilities are quite limited in the area, Even the existing
irrigation for ‘rice field is accomodated with water from small
streéams of whi;h'fﬁater sources are ‘also completely ' dependent on
rainfali, The cultivation pattern‘is; therefore, directly affected by
seasonal distribution-of rainfall,  and the crop cultivation area
and production fluctuate year by year, depending on available
rainfall, ' ' R
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The road network in the aiea iz not well :deveIOped excépt' main
road., In the wet season the road condition becomes muddy. and lack of
bridges on the streams makes transportation of farm inputs and products
80 difficulf, especially in the poorly drained areas. The present poor -
road condition also hampers agricultural activities in the area.

The average holding size of farm 1land in the area is rather small
and there ig very limited availability of additional arable 1and to be
newly reclaimed. It means that the holdiﬁg farm size of farmers tends
to become smaller with population -growth., Under such circumstances,
only way to maintain growiﬁg population will he aftributable_to the:.-

improvement of unit land productivity.

‘As - far as cultivation techniques are concerued; there is much room
for improvement to increase crop production with apﬁlying fertilizers
"and  chemicals, The~agricu1tur§1 extensidﬁ' ser%ices-have"been'making
much efforts to introduce adﬁanced cultivBtidn,}téchniQues.”In'spipe ~of
such  efforts, the farmers in the area are mostiy‘coﬁtiﬁuing-traditional
cultivation methdd -with very 1ow-inputs.levelu 3The reason of this
situation is mainly due-to ‘the rainfed cultivation which does not ensure

constant hard income.

The constraints which hinder the improvement of land. productivity,
are manifold as mentioned = above. The decisive. constraint  among. them
is, however, 1lack of infrastructural - facilities like  perennial

irrigation and drainage systems and farm road network, -

4,3 Basic Concept for Apricultural De?elqﬁment

The priﬂcipal aims for.agricultural development are -placed.on
introduction of perennial"irrigation'faiming.which_can be envisaged by
incidental use of - water-of.the‘Sondd _river.to be diverted for
hydropower development to . inecrease ﬂagficultural:prOqution,and
employment opportunity and thereby improvement of the- fafmer's living

standard in the project area. The project should contribute to the
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realization of the Government policy to the maximum extent through

effective use of land and water resources as well as human

resources, With this in view, the main concept for agricultural

‘development in the area would be set up as follows:

ey

(2

(3)

4

(5)

(6)

Unit yield and production of staple food crop should be
stabilized and increased through the establishment of
irrigation system and the introduction of improved irrigation

farming practices,

Increase of irrigation area to the maximum extent as far as
water is available should be conceived in conformity with the
deérhment'policy for equalization, as well as maximum total
bénefits,

Improvement of land use through increase of cropping area and
intensity should  be promoted with year-~round irrigation

systen,

Production of industrial crops to supply raw materials to agro-

based industries should be promoted,

Present farm road network should be improved and,

“The agricultural'activities should be more improved through

well organized extension services and water management.
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Chapter 5. AGRICULTURAL DEVELOPMENT PLAN

5.1 Assumptions

Under such stagnant. condition as described 4din the preceding
.chapters,- the agricultﬁral economy of the area will sustain at . current
level and no significant improvement is expected unless large scale
irrigation project is implemented, Whereas, the agricultural production
can be surely increased by introduction of new varieties, efficient use
of fertilizeré"and-cheﬁicals to some extent. These changes are,
however, neglected in the estimation of possible increase of
production attributable to the irrigation project, because they are
essential for‘uboth_with and without irrigation. = The future
agriculturél'éconoﬁy of the area is projected on the conditions
reflecting the changes attributable to the irrigation. Although the
agricultural productivity in the project area may gradually increase
to a slight extent even in the future without the irrigation, such

changes are disregarded in the analyses of agricultural benefit.

5.2 Chénge in Land Use

The area tb.bé-édveréd by the Project consists of well developed
arable land, fnatural . vegetation . and land for Thomestead and
: infrastructures.-These lands are esfimated at about 3,030 ha, 6,030 ha
and 1,620 ha, réspectivély. The project changes the land use in the

area by developing year round irrigation system.
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The change in land use prospected ig_as‘seen‘bglow:

(Unit ; ha)

Land use categories Present With Change in‘: -
condition project . land use
1. Arable land: 3,030 8,560 (+) 5,510
1) Planted land 1,370 . . 8,540 . (+) 7,170 ..
- Upland crops 1,260 7,540 (+) 6,300
~ Wetland rice - - 130 - 1,000 (+) 8710
2) fallow land ' 1,660 6] (=) 1,660
2, Natural vegetation: 6,030 0. () 6,030
1) Tree and Bush - 1,420 : 0 (=) 1,420
©2) Grass land . ABl10 _ 0 (-) 4,610
3. Infrastructures 1,620 2,140 - (+) 520
and others - ' '
Total 10,680 10,680

By the project most of the natural vegetation lands are to be
developed as arable land, and then the arable lénd'in the,éross
irrigable area is . increased to_8,540 ha. Out of the total arable'land;f
about: 1,000 ha can be used as wetland rice field, the_reéﬁ is for - .

upland crops.

5.3 - Proposed Croppiﬁg.ngtefns

5.3.1 Basic Principles

The proposed cropping patterns are formulated on the basis of the
following' basic principles which govern the selection of . crops and

cropping seasons to be introduced under the project:
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(1) The crops and cropping pstterns must create maximum benefits
for the farmers as well as the nation as a whole,

(2) The crops and cropping petterns must make optimum utilization
' of water to be supplied by the project,

(3) The crops and cropping patterns should be  practicable,
espécially with the limited number of family labour, and

(4) The crops and cropping patterns must conform with the existing

soclal tradition, and be acceptable to the farmers.

5.3.2 Selection of Crop

<

The most promising crops are selected in view of the above
mentioned principles, and in due consideration of the results of
investigation on the natural and social conditions in the project area.
Besides the above, the basic agric:tiltliral data collected through
relevant national agricultural or irrigation stations were carefully
referred to e¢larify the possibility of introduction and improvement of
cultivation of these crops. The'majcr crops selected are maize, heans,
rice, cotton, groundnut,'gfeen gram and fodder crops, Since the farmers
in * the area are anxious for making sure of their staple food, maize and
sorghum will remain as the main food crops even after development of
irrigation, Begides these staple food crops, cotton, rice, groundnut,
green gram and beans etc, are to be grown as the cash crops. Cotton is
the main cash crop in the area at present and rice and the others are
also familiar ﬁo Ifarmers for their marketing prospects and profitable
prices. Yodder crops such as.alfalfa “and napier grasé are essential to
~develop and maintain 1ivestock, not only to kesp cattle as farm power
but aiso,to produce animal protein for farmers by keeping incidental
livestock su¢h-as'sheep, goats and poultry etc, -
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5.3.3 Proposed Cropping Patterns

Three types of cropping patterns are formulated based on the above
mentioned principles and conditions, The patterns are differently
formulated mainly due to the locational soil conditions im the project

area.

The proposed cropping patterns are illustrated on Figure 5.1 and

summarized as follows:

Cropping per Year. Proportion Cropping

Cropping - _ of cropped intensity
Patterns LR* sgeason SR* season  drea '
L ® @ .
Patterﬁ A Rice ~ Green gram 40
(1,990ha} Maize & Beans Maize & Beans 40.
o Fodder  Fodder 20 S
(Total) - - S 100) - (200)
Pattern B Rice Green gram 40
(500ha) Maize & Beans . Rice 40
Fodder " Fodder 20 _
(Total) - - -~ (100) (200) .
Pattern C Cotton - .Groundnut' 40
(6,050ha) Maize & Beans Groundnut - 40
Fodder Fodder 20 -
(Total) - - - (100) - (200)

#: 1R and SR mean long raiﬁy.and_short;rainy,_respectively.'.
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5.4 Proposed Farming Practices

Proper farming practices are another essential factor for realizing
tﬁe.full'exploitation of agricultural potential in the project area. It
is necegsary to introduce new high-yielding varieties or hybrid seed
with appropriate use of fertilizers and agro-chemicals along with the
development of irrigation facilities and institutional support and
gervices., As the main: farm power for heavy  work like soil' preparation
or’ transportation, it is proposed to use oxen instead of farm machinery.
Though farm mechanization has a' lot of advantage such as speedy and
smooth farming, emancipation of farmers from labourous work, etc, but it
requires large investment by the individual farmer, research, experiment
and guidance services for pfoper farm mechanization, etc. Taking into
considérétion-theSe requirements and present circumstances, rapid
introduction‘of full farm mechanization is not practicable in the area,
but the light mechanization is necessary especially for plant
protection and quality control of production, such as sprayer for

chemical application,'thresher for rice, sheller <for groundaut, etc.

" Individual farmer is required to grow fodder crops to feed his
cattle as gource of farm power, and raising of livestock is also good
for maintenance and improvement of soil fertility with application of

barnyard manure of livestock,

-As regards the piént protection, proper application of chemicals is
indispensable for control of insects and diseases. In selecting
suitable agro-chemicals, chemical toxicity which directly or indirectly
affecta the human being and animals should be taken into consideration.
Information should be given in advance to authorities and hospitals in
areas where pesticides are extensively used. The farmers should " choose
the chemicals by recommendations from agricultural services and it is
recommended that operation of plant protection should be carried out in
- a _systématic way through the farmers group under the operation guidance
by the agriéultural extension services to attain safe and effective use
of pesticides, .
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The inputs and labour requirement for the proposed farming practice
for each crop are summarized in Table 5.1, The farm labour balance
between the labour requirement for the proposed practices and the

available farm family 1abour is carefully examined and shown in Table
5,2, The number of workable persons and the available labour for farming

for each household are estimated at 2,5 and 2,08, respectively, The
typical family farm size is assumed to be 2 ha under each cropping
pattern, The total labour requirement for each family farm under the
proposed cropping patterns A, B and C are estimated at about 600, 630
and 560 man-days in a year, respectively, Out of 600, 630 and 3560
man-days, 540, 540, and 520 are covered by family labour, and each
typical family farm is necessary to employ about 40 to 90 man-days

additional casual labour at the time of peak operation in every year.

5.5 Anticipated Crop Yield and Production

55,1 Tarset Yield of Crop

The present unit yield of crops in the project area is at rather
low level mainly due to lack of irrigation facilities and little
application of inputs, After completion of irrigation development, the
yield of crops is to be increased and stabilized through getting
accustomed to irrigation farming practices accompanied with agricultural
supbort services, The target yield of crops at the full development

stage is assumed as shown below:
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_ (Unit : ton/ha)

Crop : : Present . - Without  With
' project project

Rice . 2.4 2.4 5.0
Green gram 0.2 0.2 1.2
Maize & . Beans (mixed) : o
- Maize = 1.3 1.3 5.0
. — Beans . 0.2 0.2 0,9
Cotton ' 0.2 . 0.2 2.0
Grounﬂnut 0.5 0.5 2.0
_ Népier grass ‘ - - - 120.0
Alfalfa - - 80,0

Notes: Rice in dried paddy, Cotton in seed cotton, Ground-
" nut in shelled seed. Napier grass in fresh weight,
Alfalfa in 207 dried matter.

Since the increase of unit yield without the irrigation development
project will.ﬁe'insignificant comparing with the profit brought by the
irrigation development, the unit yield of crops under without project
cbndition’is assuhed.to stay at the same level of the'preseht yield. For
projection of_the'.anticipatéd unit yield of crops, the data obtained
through the Irrigation Research Stations and pllot schemes at Ahero,
_ West Kano, Bunyala and Mwea and also the National Agricultural Research

Station at Kitale, Kakamega, Kisii and Kibos were carefully referred,

 Most of the farmers ~in the area are not yet. familiar with new
farming ,préctiées such as proper fertilization, plant protection, water
ménagement.etc. In order to attain the 'projected target yield at as
earlier stage as possible by applying the proposed farming practices, it
is essential to improve and strengthen -the présent agricultural
supporting services in keeping pace with the implementation of the
irrigation develbpment. It would take.long_time to enable the farmers
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to sufficlently manage the operation of the irrigation facilities so as
to attain the projected target yield in success. Taking  into
consideration the above, a certain build-up peried, about 5 to 10 years
after completion of the project works, is assumed.

5.5.2 Anticipated Crop Production

The anticipated annual production of each crop is estimated on the
basis of proposed cropping patterns and the target yield projected at
the full developed stage. The estimated crop production is pregented in

Table 5.3 and summarized as seen below:

Crop Planted area  Production
{(ha) (ton)

Rice (dry paddy) 1,196 5,980
Green gram 956 1,165
Maize 4,212 21,060
Beans 4,212 3,791
Cotton 2,420 4,840
Groundout 4,840 9,680
Napier grass 854 102,480
Alfalfa 854 68,320

The project area which is under food deficit condition at present
is changed to food surplus area by implementation of the project.
Regarding maize as food crops, about 2,600 ton is consumed in the
project area, and about 10,000 ton can be sold to outside the project
area. Besides the foods, stable supply of industrial raw materials like

cotton and growndnut is to be achieved,
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5.5 Harketing and Price Prospect

5.6.1 . Marketing

The Government has projected future food requirements in the
Sessional Papér No. 4 of 1981 on National Food Policy. The paper states
that the total amount of food conSumed in Kenya will continve to
increase approximately 4% per annum, The rapid growth in the demand for
food has been foreéasted ﬁrimarily'as a result of rapid expansion in the
population which is growing at & rate of about 4% per annum, By the end
of the 1980 the population in Kenya will have expanded to 23,1 million
which are'corresbqndéd to 42% above the 1980 level. '

The projected production of main food ' stuffs required for
selfmsuffiCienéy in 1983 and 1989 are shown in Table 5.4, The estimated
production of maize required for 1989 is about 3.5 miliion tons, and the
required growth rate'during the period of 1980-89 is about 7% per anaum,

In regard to fice, the estimated production of rice for self-sufficiency
in 19892 is 90,000 ton. In order to attain the projected amount, an annual

production growth rate of 16.47 is réquired,

Under the circumstances mentionedfabQVe, the expected surplus of
food crops, 10,000 ton of maize and 6,000 ton of paddy to be produced
in the project area will be aéceptable to the domestic market
with good prospett._ |

LBDA i&entifiéd cotton and grodndnut as important Qil seed crops to
be developed in the Basin, and carried out a feasibility study on the
‘development of égtton in the Basin;y The feasibility study alms
to ‘develop cotton for increase lint and seed for processing of edible
~0il and soap. LBDA, in collaboration with the Ministry of Agriculture,
has also embarked on 'groundﬁut demonstration. program, The program
‘has objectives to demonstrate better crop husbandry to the farmers
tncluding supply of certified seed in time for planting and adequate
shelling "equipment, besides effective extension services.
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With the above frame works and the current market prospect, the

anticipated production of cotton and groundnut-as well as other crops
from the project area will be duly to be absorbed into domestic market,

5,6.2 Price Prospect

Economic and financial prices of . farm oﬁtputs and ' inputs were
forecasted in order to evaluate the_expécted monetary benefits and
efiectéf'Economic-prices.for trade goods such. as maize, rice and _qottoh _
are estimated on the.basis of the projected world market prices of these
commodities forecasted by the World Bank in the'long:term_raﬁge‘fo:, the
period of 1983 to 1995. The details of those forecasts are presented in
Table 5.5, Non-trade goods such ~ as beans, groundnut and greén gram etc.

are. valued at their financial price. Financial prices of farm products
are estimated on .thé._basisﬂ.of,'éurrent market or farmgate . prices

prevailing in the project area as of 1984,

Hconomic and financial prices of farm products are sﬁmmarized_ as’
below: T o | |
(Unit: KShs/ton)
Farm'Producﬁs Financial' Economic Prices -

Prices as of 1984  in 1995 (1984 constant)

Maize 3,334 2,729

Beans ~ 10,000 - 10,000
Cotton 7,740 8,362 -
Rice . 2,867 . 3,592,
Green gram. . 6,667 o - 6,667
Groundnut 19,000 9,000
Sorghum . 3,625 3,625
Cassava N 2,750 2,750

As for fertilizer and agrochemicals,_economic andrfinanciél'prices
-are estimated - based on market prices at Kisumu. They:ére listed in
Table 5.6. '
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Chapter 6. IRRIGATTON BENEFTTS

6.1 Incfeased Crop. Preduction

The irrigation benefits of the project primarily accrue from the
_inéreased crop production' attributable to stable irrigation water
éuppliés. The benefits are estimated as the difference of the annual net
prodﬁction values between the conditions under  with-and
without;the-p:oject. The dincreased crop produéts'in' the project area
.are” mainly'marketed for domestic consumption., In this meaning, import
substitute prices of agricultural commodities are calculated and applied
to estimate the in@reased net production values. The caleulated
economic prices of the commodities are given in the preceding chapter.
Gross production value, crop production cost and net production value
for each crop under the conditions of with-and witﬁout—the_prbject are
presented in Table 6,1 and Table 6.2, respectively. The estimated
incremental production value is as follows:
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Crops - Planted ~ Net prodic-  Amount
‘area tion value -
(ha) (KShs/ha)  (RShe x 103y

1. With Project: : A
Maize & Beans 4,212. - 17,081 - 71,945

Cotton : - 2,420 10,322 24,979
Rice » o 1,196 11,641 13,923
. Green gram ' - 996 .. 5,619 - 5,597
Groundnut 4,840 12,886 - 62,368

-+ Fodder * - 1,708 - . -
Total - : S . 178,812

II., Without Project: R
. Maize 370 1,266 - 468

- Sorghum . - 250 . .. 2,516 629
Cotton 370 - ~1,084 #0383 ¥k
Groundnut 125 2,457 307
Cassava 125 6,765 , 846
Rice : 130 5,601 728

Total _ 2,595
I1I. Incremental Production o ' 176,217 -

Value (I ~ II)

*: Net production value for fodder crop is counted as raising
cost of oxen for farm power,

%k These are negative values,
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'The estimated annual net production values under the conditions of with-

and withoththQQProject are about KShé 178.8 million and KShs 2.6
million,'réspectivély. “The incremental production value attributable to
the project is to be KShs 176,2 million per annum at the full developed
stages

6,2 Farm Budget

For preliminary énalysis of farm budget, financial crop production
values are estimated as shown in Table 6,3 and Table 6.4, Financial
éspect of the typical farm household of 2 ha for each proposed cropping
pattern is further analyzed under conditibn of withmthenproject. Their
results are presented in Tables 6.5 to 6,7, Net family farm income

earned by cfép production is - estimated on yearly basis as summarized

below:
{Unit : KSha)
Cropping pattern
Item
' A B C
Gross income ¥ 58,900 49,900 55,500
Direct farming expense *¥ 10,700 11,100 12,900

" Net income ¥¥ 48,200 38,800 42,600

_ *:’I Derived from.Tables 6,5 to 6.7

*¥: This income shows crop farming income only

The gross income of.'férm hoqséhold-bf'each cropping patern is
estimated at XShs 58,900,' 49,900 and 35,500, respectively. The
éxpected annual net farm income including family 1labour return is
counted at KShs 48,200, 38,800 and 42,600, respectively. The
- required family labour for farming of the typical farms under the
cropping pattern A; B, and C 1is estimated at about 540, 540 and
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520 man-days in a year, respectively, The labour return can be
asseased with KShs 15/day of labour wage as XShs 8,100 per A or B,and
KShs 7,800 per C.

The financial aspect of farm household under without-the-
project condition i1s assessed at the same condition of present
situation, Without-the-project condition, total financial crop production
value (or net farm dincome) in the project area is estimated

at KShe 5,320 x 103, as seen helow:

Planted Net crop pro-
Crops area duction value Amount
(ha) (KShs/ha) (KShs x 103)

Maize 370 4,114 1,522
Sorghum 250 4,331 1,083
Cotton 370 708 262
Groundnut 125 4,272 534
Cassava 125 8,250 1,031
Rice 130 6,831 888
Total - - 5,320

( Bee Table 6.4 )

The net income of average farm household without—the~-project

i calculated at about KShe 1,230/houséhold/year” It is obvieus that
the farm household income borne by crop production under with-the-

project condition 1is increased with about 30 times of income under

without-the project condition.

*:KShs 5,320 x 1003/ 4,320 (number of household in the
command area) = KShs 1,231/household
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19.

20.
21,
22.
23.

24..

25.
26.
27,

28,

29,

30.
31.
32.
33.

34.
35.
36.

37.

38.

36. F

40,
41.
42.
43.

44,

45,
46,

Table 2.1 References Collected through
Agriculture/Agri. Economy Survey

Project Summaries, 1984,Lake Basin Development Authority

Five Year Development Plan 1983 - 1988,Lake Basin Development Authority
Development Plan 1984 — 1983,
Development Plan 1974 -~ 1978, Part I & II,
. Land Adjudication Department Annual Report 1976, 1978,
"Ministry of Lande and Settlement
Sessional Paper on Employment, 1973,
Sessional Paper No.4 of 1980, Economic Prospects and Policies,
Sesslonal Paper No.4 pf.1981, ‘NMational Food Policy,
Sessional Paper No.4 of 1982, Development Prospects and Policies,
Sessional Paper No.8 of 1970, Cooperative Development Policy for Kenya,
Kisii District Development Plan 1984/88, Ministry of Finance & Planning,
South Nyanza District Deévelopment Plan 1984/88, - do -
Kericho District Development Plan 1984/88, -~ do =
Siaya District Development Plan 1984/88, ' - do -
Kisumu District Development Plan 1984/88, -~ do -
Luo Customary Law and Marriage Laws Customs, 1968,Gordon Willson
Economic Survey 1983, 1984,Central Bureau of Statistics
Agricultural Census of Large Farms 1975 and 1976, A Brief Review of
"Farming Activities, ‘Central Bureau of Statistics.
Agricultural Census of Large Farms 1977, A Review of Land Use Changes,
Central Bureau of Statistics.
Agricultural Census of Large Farms 197%,¢entral Buteau of Statistics
Agricultural Census of Large Farme 1979 & 1980, 1982, - do -
Monthly Stastistical Bulletin February Issue 1984, = do -
Statistical Abstract 1983, - do -
Statistical Abstract 1982, o - do ~
The Integrated Rural Surveys 1976 - 79 1981, | - do ~
Compendium to Volume I, 1979 Population Census, 1981, - do =~
Employment and Earnings in the Modern Sector 1980, 1983,- do -
Kenya Statistics Digest Vol. XXI-NO.4, 1982 o~ do -
1969 Popopulation Census Volume IV, Analytical Report, - do -
Population Projections for Kenya 1980 - 2000, 1983, . - do -
Kenya Population Census 1969, Vol. I, 1970, - do -
Kenya Population Census 1979, Vol. I, 1981, — . ~ do -
Facts and Figures About Kenya's Agriculture, 1983,
Ministry of Agriculture and Livestock Development.
Natural Resources and’ Development of Lake Victoria Basin of Kenya, 1979,
C.0. Okidi et al., Institute for Development Studies,
' University of Wairobi. _
Fruilt and Vegetable Technical Handbook,
The Agricultural Information Centre,
' Ministry of Agriculture & Livestock Development.
Field Crops Techiical Handbook, - do =
Zero Grazing, Farm Demonstration Extension Package, A Guideline for
' Extension Workers, 1984 . . = do. -
Pest Handbook, 1967,P.E. "~ Wheatlay and TeJo Crome
Feeding the Dairy Cow, ‘1977 ,Agricultural Information Centre.
Sheep Breeders Association of Kenya, ~ do =~ .
Rabbit Production, 1981, L . ='do -
Small Scale Poultry Production, 1977 =do =
HortiCultural Handbook, Vol Two=-2, Capsicum Chillies, 1976
National Horticultural Research Station
Horticultural Handbook, Vol. Two—6, Cauliflower, 1976, - do -
Horticultural Handbook, Vol. Two~7, Brussels Sprouts, 1976, - dec -
Horticultural Handbook, Vol. Two-8, Carrots, -~ do =



47,

48.
49,

50..

51.
52.
53.
5‘!'.
55.
56.
57

58.

59.
60,

61.
62,
63.
6&.

65.
66.

67.

68.
69.
70.
71‘
72.
73.

74-_

75.
76.
77.
78.

79.

80.
81l
82.
83.
84.
5.
86.

87.

Horticultural Handbook Vol. Two-l4, Pineapples.
National Horticultural Research Station

Horticultural Bandbook, Vol. Two-15,. Watermelon, = do -
Hortlcultural Bandbook, Vol. Two-16, Citrus, ' "= do .~
Horticultural Handbook, Vol. Two—18, Cucumber, o -~ do -
Growing Potatoes,Agricultural Information Centre

Banana Growing, 1977, = do -

_Sugarcane Growing, 1976, -~ do -~

Rice Growing, 1977, o - do -

Growing Soyabeans in Kenya, 1978, -~ do -

Mushroom Production, = = -~ do -

A Review on Soyabean Production in Nyanza Province of Kenya, A.W Nzabi,
1979 ,Nyanza Agricultural Research Station _
Soyabeans Crop Development in Kenya, S. Schonherr and E.S. Mbugua,
University of Nairobi ’ _

Spacing and Fertilizer Trials (om rice) H. Maegawa, 1984
A Brief Report on Rice Simgle Crop Experiment, 1984,

: Netional Irrigation Board
Possible Alternatives for Sugarcane in the West Kano Pilot Irrigetien

Project, o= doe—
Irrigation Research Station, Ahero,. Kenya, General Report 1974
ILACO B.U,.

Irrigation Water Supply in Bunysla, Short Rains, 1980,AIRS, NIB.

"‘Report of Agro-Economic Studles in the Ahero and West Kano Pllot
Irrigation Scheme,

C.B. HOUTMAN, 1981, National Agricultural Laboratories
Entomology trials,M. M. Okhoba and Y.W.K. Malinga, 1982, AIRS NIB
Three Years of Single Rice Cropping in Bunyala,

K.J. Lenselink, 1982, AIRS, NIB
fiwea Irrigation Settlement Annual Report 1982/83, NIB
Nwea Irrigation Settlement, 1978,NIB. :

Ahero Annual Report 1981/82,NIB
Nwea Annual Report 1982/83,NIB
Bunyala Aannual Report 1982/83,NIB
West Kano Annual Report 1981/82 NIB
Rifer Valley Province Annual Report 1981,
o Ministry of Agriculture and Livestock Development
Kisumu District Annual Report, 1977 ~ 1983, (Extracts), ='do =

‘Nyanza Province Annual Report, 1977 - 1983, (Extracts), . = do ~

Technical Report No,20 - 27. (Extracts)AIRS NIB
National Sugar Research Station Annual Report 1979 :
Cotton Research Review (1979-83) and Proposal for Future Research
(1987-88), Cotton Research Station, Kibos
A Feasibility Study on the Production and Processing of Cotton,
(Extracts), 1980, Lake Basin Developmeqt Authority |~ .
Maize/Beans Growing Cardinal Points - Visits of the Station by Kisumu
T&V Participants, 1983,Western Agricultural Research Station
Western Agricultural Research Station,Annual Report 1980-1982
Nyanza Agricultural Research Station Annual Report 1977
An Handout for the 1981 NARS Kitale Field Day, 1981,

. National Agr. Res. Station, Kitale = o
South Kano lrrigation Scheme Feasibility Study, NIB 1981
A Workshop on Small-Scale Irrigation in Kenya, . :

L.F. Kortenhorst, Internetional Institute for Land Reclamation
"and Improvement

Ahero Irrigation Research Station-Kenya Research Results 1973—1975
Vol. I Main Report, 1975, ILACO, WIB o
National Irrigation Board Annual Report 1970/1971 - 1979/1980 .
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Table 2.8 Purchasing Prices at Depot of NCPB far 1983/84

Weight Price of ~ Price in
per bag gunny bag net

(kg) {Ksh.) (Ksh.)

White maize 90 14.00 134.00
Roseécoco beans 90 8.00 300.00
Canadian Wander beans 90 8.00 300.00
Mixed beéans 90 8.00  150.00
Red Haricot beans 80 8.00 250.00
Tender Green beans 80 8.00 -200.00
Mevezi Moja 80 8.00 250,00
Mwitamania . 80 8.00 250.00
Soya beén _ : 80 8.00 250.00
Yellow beans 80 . 8.00. 150.00
Red boston beans .80 | 3.00 | 150.00_
Green gram o 90 8.00 250.00
. Groundnut S/N type . 80 8.00 550,00
Groundnut Uganda type 80 .00 500.00
Vimbi Red mixed . 80 8.00 135.00
Wimbi Black mixed 80 8.00 120.00
Mbtama Red mixed g0 8.00 ' 80.00
Mtama White mixed _ 80 8.00 90.00
Sim Sim brown ' 80 8.00 380.00
Caster seed 65 14.00 150,00
Sunflover black . .40 8.00 96.00
Sanflower white ' 40 8.00 50,00
Sanflower Str. grey 40 8.00 46.00
Sunflower mixed 40 8.00 46.00
Non irrigated paddy 75 8.00. 150.00

Cassava ' 50 - 50.00

Data source: NCPB Kisumu Area Office.



Table 2.9  Market Prices of Farm Inputs (Kisumu, 1984)

Fertilizer: (50 kg)

Triple Super Phosphate
1/

/

C.A.N '(zsz)
as. o>
U.rera

_ Cdmpopﬁd (20:20:0)

D.A.P. - (18:46:0}2/

Insecticides: (Litter)
Métasystox (25%)i
Sumithion (50%)

Sumicidin (10%)

Fungleides (kg)
Dithane M45 WT (80%)

Antracol (70%)

Herbicide:
2, 4.0%

stca (9522

(Ksh.)

175.50

132.60

124,75
170.75
193.45

185. 30

- 100. 50
120.75

206.00 -

84.75

75.00

(Ksh/kg)

(3.51)
(2Q65)
(2.50)

(3ﬁ42)‘

(3.87)

(3.71)

54,40/ 1ittre

29.80/kg

Data source: KFA shop at Kisumu, 1984.

Note, 1/: Calcium Ammonium Nitrate
2/ Ammonium Sulfate - '
3/: Diammonium Phésphata
i/: 2,4 - Dichiofopheﬁdiy
5/: Sodium Trichloroacetate



Table 2.10 Market Prices of Farm products (Paponditi)

Unit: Kshs
1981 1982 1983 1984
Rice (dried paddy) (75 kg) 180.00 2/ 203.00  218.00 273.00
paddy. & (2.40) (2.71) (2.81) (3.64)
(milled rice) ( 1 kg) - - - 8.00
Maize (99 kg) 293.00 293.00.  360.00 390.00
Sl - "(3.26) (3.26) " (4.00) (4.33)
Sorghum _ (80 kg) 165.00 180.00  208.00 280.00
_ (2.06) (2.25) (2.60) (3.50)
Groundnut {shelled) o - - - 1,170.00
o (14.63)
Green gram (90 kg) 500.00 500.00  550.00 950,00
(5.56) (5.56) " (6.11) (10256)
Cassava (80 kg) -~ 100.00 120.00  200.00 220,00
(1.25) (1.50) “(2.50) (2.75)
Pingermillet (80 kg) 518.00 350.00  800.00 850.00
s (6.48) (4.38) (10.00) (10.63)
Beans o 90 k - - - 1 000..00
© - (90 kg) *(11.11)
o 1/
Tomate (dabe) - - - 70.00
\ (3.89)
Irish p'ot..e_to (debe) - - - ?g:gg)

Date source: Nyakéch Division Agricultural Exﬁehsion Office.

Note; _1./_: 1 debt = 18 litre

" 2/: A number in parentheses shows the unit price i.e. Kshs/kg.



Table 2.11  Farm Gate Prices of Inputs

Unit: kshs

Farm Input - 1981 1982 ‘1983 1984

Seed: (kg)

Rice - S 1.00 . 1.00 - 1,00 1.00

Maize (hybrid) 5,50 7.50 7.50  8.00
Sorghum | ©7.50 - 7.50 7.50 9.00 -
' Groundnut o "5.25 . 5.25 7.50 9.00

Green gram _ - - - 16.00 .

Fertilizers: (50 kg)

Ammonium Sulphate : 162.65 1/ 162.65 169.30
e _ | o (3:25)7 "(3.25)  (3:39)
Triple Super Phosphatel 179.00 226;79 - -
Caleium Ammonivm Niterate - 87.40  142.90  142.90  146.45
i (1:75)  (2186) T (2:86) (2193
Compound (20:20:0) - 189,90  189.90 -
| | (3:80)  (3.80)
Compound (15:15:15) R | o 205.65
o ' . | S ¢ 0
Agro-chemicals::
Sevin (1iter) © 130.00 - - -
Labour (pEr.dayj )
Man- _ .."  - s L o : JZZIB;Ob:,
Female o : o : ' ' © 18.00 -
Tractor ploughing L : - 875.00
Oxen ploughing S - - S 625,00

Data source: Nyakach Division Agficultural Extension Offipe;
1/t A number in parentheses shows the unit price i.e, Kshs/kg}



Table 2.12 Farm CGate Prices of Farm Products

Unit: Kshs

Farm Product 1981 1982 1983 1984
Rice (dried paddy) (75 k 144.00 3/ 180.00 180.00  215.00
pacey 2 (lo2y™ “(2140)  (2:40)  “(2:8D)

" Maize (shelled (90 k 250.00 225.00  240.00  300.00
. 8) (2.78) (250  “(2leny  (3133)

Sorghum (80 kg) 160.00 180.00 200,00 290.00
g & (2:00)  (2.25)  (2:30) “(3.63)

Groundnut (shelled) (80 k 540.00 480,00 - -

o 8) (6.75)  (6.00)
Green gram (90 kg) 400.00  400.00  450.00  600.00
TR (4.64)  (5.00)  (6.67)

C hi 70 k Isd.oo 200.00

assava (chips) (70 ke) (2:57)  “(2.86)

Finger millet (80 k 500.00  640.00  800.00  850.00
& | g) (6.25)  (B.00) (10.00)  (10.63)
2/ - :

Cotton (kg) AR 3.60 3.60 3.80 4.30

2/ _ :
BR 1.75 1.75 1.85 2.15
‘B Rosec 90 k ' 900.00
eans {Rosecoc) -« g2) | ” $30:00)

Tomato : (1 kg) : - 5,00

Cow {per head) 1,000~1,500

Bull ( " ) ' ' 1,200-2,000

Calf ( " ) o 1,500-2,500

Sheep ( "™ ) ' 200.00

Poultry ( " ) ' 3.00

Data source: Nyakach Division Agricultural Extension Office.
1/: At local buying centre of Cotton of Liﬁt and Seed Marketing Board.
2/: These show the qualities of lint harvested, l.e.,

~ AR EA Rank; for good quality
- BR (B Rank) for fair quality, but no better than AR

3/: A number in parentheses shows the unit price i.e, Kshs/kg.



Table 3.1 Staff of Nyakach Division Agricultural
Txtension Office

1. ‘Technical éfficers: (persons)
Divisional Extension Officer ............. ........}..,,.....,_ 1
Land Development Officer .....,............;{....T' ..... ISP |
Animal Productibn.ﬁfficef ;......f.{ ..... Car et e eeaaann ..... 1
Horticﬁltural Officer S S S OUC S SRR |
Rice Production Officer ........... . . 1

'(Japan Overseas Cooperatlon Volunteers) ' : -

2.. Techunical assistants:

Locational Extenélon Offlcef ......... ......;.......;........ 3
(North Nyakach South Nyakach- and West Nyakach) :
Sub-location Extension Officer ...,;.............;...;.4.... 12

3, Junior Techniéai Assistants ....... B 12

Total T . | : B : '_ | 327.

Note: The data are as of July, 1984, obtained through Nyakach '
Division Agricultural Extension Office.
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Table 5.2 (1/3) Labor Balance under ?fqpoéed Croppiqg

-Pattern (A)

Wby ot
Qo wx
D b
N

& T

w4 =

Nt

2]

g 2
— b [
oo s ax
BEaER
e 8

¢ O
-5 m.

L

Do b
U g

20

go 1

23 ¢

.m.. =
o=

g 3

= 8A

0 [ K]

& mo

* g

[ @ e

“@ 0w
R

o= m »

aa oo

& []
& @
UEN om
N T T
- G @ .
298
g
WS e
C L @nE
N S e
& o .
MB (=1

&

8 32

E ]

o 5 4

=3 20

@ 1

m s
& A

o ~

R

iyl D

=] o .

mnv
E

SR

A e

R

=

wy

~0.19

SoOEOG
MM

£ 8 a8

coooco

JAN,

e el
LODOo0

)

(=1l fu L]

CIIDL DD

AT P T T
Dbl Aol ]
IR

COOoOOO

FEB.

R e e e
oCooCoo

[e=l=g=lo LT}

e e e e
QCOoOoQ

e e 4 e x #

[=3=1-T=7=1-

Dbl =0
bt D gl a]
s e aTe
— et el = T

A OO
T P
A s s a0 s
7o el et e et

DoOOCoQ
FENENY ey

e e e
[rlelelalelel

L Oo00o00

P Eh-T Oy
GOALH T 7] okt

[=a=j=l=l+ls]

WA D O
Ialial alatc

APR.

st hEn
AN RD PP P

LR

LOCooO

MAY.

~Fact IDICh N
Latalsl=la oy

cooooo
MOTOHTIIM

LN

SOOo0D

P e - =t
ooOoDOD

« e 4 e v »

o000

OoODoG -

O g widt o
Lel=tos L b Tl

T P
ol e el s U N
e e b e e

[=l-=) e l=l=l=g

JUN.

ocoQood

s 08 v am

CoDQDO

A P O
OCQOM
2 e a e a b
Dt et et e O

JUL.

Pl e
[=l=lelefela]

e s s % 5 a

ST

e e

. DQO0Oog

]

CoOoDoo

PO O

NENDD DO

AUG.

Qe O

NN N

S al o
[={=1=1=1=T-00
"

" w
SO0000

T P
LRooOO0
e vk e w

f={= 1ol Ju)

F N <4
IIPRHEAD O

SEP.

COGEIMOVG
VIO ok

OCT.

IO T
D OVRORD

LIRS

QOOOTo

1 P P P
b o T T

RIS

[=l=]= Tt ]

ROV.

==l

oF o agh P ot
RQOOO

“ ek e e

CooO0OT

[t e ]
SPaghagr oot et
da e e wy

CO00oQ

DEG.

30,40

Cu=l2.98

-~ 120,16

24.00 24,00 2.88 2.8 21.60

14 .40

Total

(Per 5 Days

Unit)

Available Family Labor=NHumber of Workable F§gily(2§51 b4 ﬁa@gr Efficiency(80%)=~2.0 Man-Days

>-Total Labor Re

Remarkas,

12,98) X 5 = 535.90
nbﬁjﬂ S

%5 = 600.8
3

[
X

Q.16
.k
8

: 12
(2%

quirement(Man-Days/Year)

y Labor(Man-Days/Year):

~Hired Labor{Man-Days/Year):

~Fami 1



Labor Balance under Proposed Cropping

Pattern (B)

Table 5.2 (2/3)
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Labor Balance under Proposed Cropping

Table 5.2 (3/3)
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Table 5.5 (1[3) Economic Prices of Agricuitural Commodities (Maize)

Steps in the_célculation Currency Vaiue per tonne
| | : 1/
l. World price (FOO.BC U.5. Gulf) US$ 116096
2. (+) Freight and Insurance Uss 37.00
3. Value C.I.F. Mombasa US$ 153.96
(U851 = Kshs 15.00) Kshs 2,309.40
4. (+) Port handling charge Kshs 180.60
5. (+)'Bagging and weighing. Kshe - 203,30
6. (+) Transport
(Mombasa to Kisumu) Kshs 433.68
7. Value at Kisumu warehouse
: = Wholesale value . Kshs 3,126.98
_ 2/
8. (=) NCPB charge Kshs 350,00
9. (-) Transport
(NCPB buying center to farm gate) Kshs 48.00
10. Farm gate price ' Kshs 2,728.98

Noté,' S
1/: Forecast from MUpdating of Commodity Price Forecasts and

%uarter y Review of Comm { Markets for September 1984,
ffice Memorandum, World Ban Oct. 1984,

2/ Consisting of insecticide cost, overhead cost of NCPB and
1038 at deépot.



Table 5.5 (2/3) ‘Economic Prices of Agricultural Commodities (Rice)

Steps in the caleulation - Currency Value per tonne

. ' ‘ 1/
1. World price {F.0.B. Bangkok) Uss 338,45

Price adjustment for lower quality Us$ 287.68
{857 of world price) . E . '

3. (+) ?geight and Insurance
: a

ot s o g

ngkok to Mombasa) . US$ .80.00
4. Value C.I.F, Mgombasa | Uss . 367.68
(Gs51 = Kshs 15.00) Kshs 5,5%15,.24
5, '(+) Port handling charge Kshs . 180.60
6. (+) Bagging and weighing '  Kshs- - 183,02
7. (+) Tfansport by rallway : C : :
' (Mombasa to Kisumu) _Kshe : 433,68
8. Value at Kisumu warehouse = . Lo R
. Wholesale value . Kshs 6,312.54
9. (=) Trahs'brt {warehouse to mill gate),
including handling charges Kshs 4,32
10. Value in term of g-ddy -

- (milling rate:s 65%) Kshs - 4,100.34
11. (+) Value of bran | ~ Rehs  65.00
12. () Milling charge Kehs  175.00 .
13. (~) NCPB charge Kshs 350.00
14, (=) Transport . SRR e : o

(NCPB buying center to farm gate)  Kshs . . 48,00
15. Farm gate pricé L o ' Ksﬁé ' 3,592.34

Note,

1/: Forecast from "Updating of Commodity Price Forecasts_and.
Quarterly Review of Commodigﬂ Markets for September 1984",
- Office Memorandum, World Bank, Oct. 3, 1984, o

2/: Consisting of insecticide cost, overhead cost of NCPB and
loss at depot.



“ Table 5.5 (3/3) Economic Prices of Agricultural Commodities {Cotton)

1/: Estimated based on "ﬁpdating of Cdmmodity Price Forecas

s

Steps in the calculation Currency Value per tonne
' 1/
1. World price (C.I.F. Mombasa) Uss 1,811,253
(UsS$l = Kshs 15.00) Kshs 27,168.75
2. (=) Price adjustment of 10%
for lower quality Kshs 2,716.88
3. (+) Port handling charge Kshe 180.60
4, (+) Trangport
(Mombasa to Kisumu) Kshs 433.68
5. Value at Kisumu warehouse B
= Wholesale value Kshs 25,066.16
6. (~) Trénégort {(Kisumu to ginnery),
' including handling charges Kshs 4.32
7. Value of lint at ginney Kshs 25,061.84
8. Value of cotton seed at ginnery Kshs 2,911.00
9., (-) Ginning costs Kshs 2,400.00
10, Value in terms of lint Kshs 25,572.84
- ' 3/
11, Value in terms of seed cotton Kshs 8,950.94
12, (-) Loss in ginnery store (1%) Kshs §9.51
13. (=) Transport (buying center to
ginnegy), andystgrage Kshs 285.00
14, (-) Charge of buying operation Kshs 130.00
15. (=) Loss-ac'buying.cente:_(12) 84,46
16, VFarm gate p;ice Kshs 8,361;97
Note,

and

t
%uarterly Review of CommoditKrMarkets for September 1984",
ffice Memorandum, World Bank, Oct. 3, 1984.

2/: 2.05 k% of seed are produced for every kg of lint, sales
proceeds amount to Kshs 1.42/kg cotton seed.

3/: 1 ton of lint would be produced out of 2.857 tons of seed
cotton.



Table 5.6 - Economic and Financial Farm Gate Prices of Farm Inputs

' Unit: Kshs

Financial Economic

Farm Input _ : Unit Price . Price
1. Seed
Maize kg ' 8.0 8.0
‘Beans : kg : 10.0 '10.0
Cotton _ kg - 3.0 3.0
Rice kg SRS W R T I
Green gram kg _ 16.0 16.0
Groundnut " kg 9.0 ' 9,0
Sorghum _ kg ' 3.5 3.5
Cassava kg . Nl Nil
Alfalfa ' kg - 160.0 160.0
Napier {(cane) ton ' 10.0 . 10.0
2. Pertilizer
Ammonium Sulphate kg 3.3%9 3.26
Urea _ kg 4.63 4,48
Triple Super Phosphate _ kg 4.53 . 4,60
3. Agrochemical : T
Seed Dressi? g : S 04300  .='- 0.30
Insecticigé—  liter 150.0 -150.0
Fungicidé . kg 90.0 ©90.0

Remarks; 1/: Based on the brices of insecticides which,are.cdmmnnly
used in Kenya, i.e. Metasystox, Sumithlon and Sumicidin

2/: 1i.e. Dithane M45> WI and Aﬁtrocol



Table 6.17' Economic Crop Production Value under With-Projeét Condition

TUS$/ha

: Mixed - Cropping ; Grean- Ground~ : .
Item Uait Maize Beans Cotton Rice gram - Alfalfa  Napier
FARM INPUT
1. Seed ¥g s 20 20 30 20 90 10 20 ton!
2. Fertilizer :
Ammenivm Sulphate kg 300 450 0 o 100 270 700
Uraa . kg a 4] 225 4] Q 0 0
Triple Supar Fhosphate kg 100 100 100 o} 100 140 150
3.  Agrochemical
Seed Dressing g 0 o 90 0 270 0 o
Insecticide liter 3 4 3 2 3 ] 2
Fungicide kg 2 2 3 0 3 2 2
4. Farm Power
Tabor man-day 150 180 190 90 110 170 200
Oxen time 2 2 3 o 2 2 2
Machinery hours 10 20 20 5 20 5 5
DIRECT PRODUCTION COST Unit Pricea/
5. Seed
Maize 8.0 120
Beans 10.0 ’ 200
Cotton .0 60
Rice 1.0 30
Greengram - 16.0 320
Groundnut 9.0 810
Al falfa 160.0 1600
Napier 10.0 200
6. FPFertilizer . _
armonium Sulphate 3.26 978 1.467 o] o 326 880 2,282
trea . 4.48 ¢ 0 1,008 ] Q ] (o]
Triple Super Phosphate 4.60 460 460 460 Q- 460 644 690
7. Agrochemical . .
Seed Dressing 09.30 o} 0 27 Q 8l 4} 0o
Insecticide 150 : 450 600 450 oo 450 300 300
Fungicide’ 90 180 180 270 4] 270 180 189
8, Farm Power :
Labox 3] 2,250 2,400 2,850 1,350 1,650 2,550 3,000
Oxen - . - - o - - o -
Machinery 20 200 400 400 100 400 100 100
" 9. Otners (15t of item 5 to B) 726 835 824 311 667 938 1,013
10. Tetal Grop Production Cost . Ksh/ha 5,564 6,402 6,319 2,381 5,114 7,192 7,765
CROP PRODUCTION VALUE
11. VYield ton/ha - 5.00 0.90 2.90 5.00 E.20 2.00 80 - 120
12. Unit Price Ksh/toen 2,729 10,000 &, 362 3,592 6,667 9,000 - -
13. Gross Production Vaiue Ksh/ha . 13,645 9,000 16,734 17,960 8,000 18,000 - -
C : : 3/ 3
14. . Net Production Value Ksh/ha 17,081 10,322 11,641 5;619 . 1Z,886 - -
(13 - 10} 1,139 688 776 375 859 - -

Remarks; ‘1/: 20 ton/ha of seed cane for every 4 years

2/: 8ee Table 5.6

3/: fThese net production values are counted as raising cost of oxen for farm power.



Table 6.2 Economlc Crop Production Value under Without-Project Condition

451

Item Unit Hajze "Sorghum  Cotton.. G, Nut Cassava Rice
FARM THPUT
1. Seed kg 25 5 20 23 45
2, Fertilizer
Ammonium Sulphate kg
Urea kg
Triple Super Phosphate kg
3. Agrochemical
Seed Dressing B
Insecticide liter 3
Fungicide kg
4. TFarm Powexr : .
Labor man-day 125 110- 130 110 90 180
Oxen time 2 2 2 2 2
Machinery ‘hours
DIRECT PRODUCTION COST Unit Pric 1
5. Seed :
Maize 8.0 200 e
Morghun 3.5 17.5
Cotton _ 3.0 B
Groundnut 9.0 - 207
Cagsava nil 0 )
Rice 1.0 45
6. Fertilizer
Ammonium Sulphate 3.26 ¢ 0 o 0 0 g
Urea : 4.48 0 0 0 0 0 o
Triple Super Phosph. 4,60 0 4] 0 0 0 0
7. Agrochemical ‘ )
Seed. Dressing 0.30 0 0 ] 0 0 0
Insecticide 156G 1] 0 450 0 o 0
Fungicide - 90" 0 0 (L 0 0 0
8. Farm Power : o
Labox 15 1,875 1,650 1,950 1,650 1,350 2,700
Oxen S ) )
Machinery 20 Q -0 0 0 0 0
9. Others (10% of item 5 to 8) 207 167 . 246 186 135 275
10. Total Crop Production Cost Ksh/ha 2,282 1,834 .2,_706 © 2,043 1,485 3,020
CROP PRODUCTION VALUE
11. Yield ton/ha 1.30 1.20 0.20 0.50 3.00 2.40
12. Unit Price - ] Ksh/ton 2,729 3,625 8,362 9,000 2,750 3,592
13. Gross Production Value - 'Ksh/ha 3,548 4,350 1,672 4,500 8,250 - B,621
14, Net Production Value [13-10) Ksh/ha 1,266 2,516  -1,034 2,457 6,765 5,601
. Us$/ha 84 168 - -69 164 373

Remarks; 1/: See Table 5.6



Table 6.3 Financial Crop Producticn Value under With-Preject Condition

Hixed Cropping

Green—

Ground-

Item Cnitc Halze Boahs Cottron Rice gram aat Alfalfa Wapler
FARM INPUT
1. - Seed kg 15 20 20 30 20 90 10 20 vond
S e
2, Fertilizer
Ammoniuwm Sulphate kg 300 450 [¢] 0 100 270 00
Urea kg 0 0 225 0 0 ) Y]
Triple Super Phosphate kg 100 100 100 0 100 140 150
3. Agroéhemi'cal
Seed Dressing . g 0 0 90 0 270 9 0
Insecticlde liter 3 4 3 2 3 -2 2
Fungicide kg 2 2 3 o] 3 2 2z
4. Farm Power .
© Labor wan-day 150 160 190 90 110 170 200
Oxen time 2 2 -3 0 2 2 2
Machinery hours 10 20 20 5 20 5 5
2f
DIRECT PRODUCTION COST Unit/Price™
5. Seed
Haize 8.0 120
Beans’ 10.0 200
Cotton 3.0 60
Rice 1.0 30
Greengram 16.0 320
Grounduut 5.0 810
Alfalfa 1560.0 1,600
Rapier 10.9 200
6. Fertilizer .
Ammonium Sulphate 3.39_ 1,017 1,526 ¢ 0 339 915 2,373
Urea : 4,63 0 0 1,062 0 0 0 0
Triple Super Phosphate 4.53 453 453 453 ¢] 453 634 680
7. Agrochemical .
" Seed Dressing 0.30 A I [} 27 ) 81 o 0
" Insecticide 150 450 600 450 300 450 300 300
Fungicide 90 180 180 270 0 270 180 180
.8, Farm Power
Labor 15 - - - - - - -
Oxen . - - - - - - - -
Machinery 20 200 400 - 400 100 400 100 10
9. Others (15% of item 5 to 8) 193 683 401 168 420 359 575
1f. Total Crop Production Cost ¥sh/ha 3,013 3,702 - 3,073 828 9,223 4,288 4,408
CROP PROBUCTION VALUE
11, vield tonfha . 5.00 0.90. ©  2.00  5.00 1.20 2.00 80 120
12. Unit Price _ ¥shfton - 3,334 10,000 1,870Y 2,867 6,667 3,000 - -
13. Gross Production Value/ Ksh/ha 16,670 9,000 7,740 14,335 8,000 18,000 - -
‘ : 3/ 3/
14. Net Production, Value - Kah/ha _22,657 4,038 . 11,262 7,172 14,777 - -

(13 ~ 10}

Remarks; 1/: 20 ton/ha of seed cane for every 4 years.

2/: ‘Using farm gate price, see Table 5.6

3/ These net production values are counted as raising cost of oxen for farm power.

4/t Excludes labor cost :
5/ Quality of lint harvested is supposed to be, Rank A for 80% of them, Rank B for 20% of them.



Table 6.4 Financial Crop Production Value under Without~Project Condition_ -

Ket Production Value (13-10)

Item . Init Haize Sorghuw. Cotton = G. Nut  Cassava. . Rice
FARM INPUT
1. Seed . - ke 25 -5 220 23 45
2, Fertilizer
Ammonium Sulphate kg
~ Urea - . kg
Triple Super Phosphate kg
3. Agrochemical
Seed Dressing .8 3
Insecticide liter
Fungicide kg
4. Farm -Power : -
Labor wan-day 125 110 130 110 90 180
Oxen time 2 2 2 2 2
Machinery hours :
DIRECT PRODUCT];'IQN COBT Unit::/Price'J‘/
5. Seed C
Maize 8.0 200
Sorghum - 3.5 17.5 -
Cotton 3.0 60 -
Groundnut 9.0 207 :
Cassava nil 0
Rice 1.0 45
6. Fertilizer : )
_Ammonium Sulphate 3.39 0 0 0 0 4] 0
Urea 4.63 Q o 0 0 4 0 -
Triple Super FPhosph. 4.53 0 0 0 0 .0 o
7. Agrochemical .
Seed Dressing 0.30 0 0 S 0 0 -0
Ingecticide 150 g 0 450 0 it 0
Fungicide 90 . 0 [ o] o -0 0
8. Paim Power
Labor 15 - - - - -~ -
Oxen - - - - - o~
Machinery 20 0 0 0 0 o 0
9. Others (10 of item 1 to 4) 20 1.5 6 21 0 5
10. ‘fotal Crop Production Costg-l Ksh/ha 220 ‘19 66 228 0 50
GROE PRODUCTION VALUE
11, Yield " ton/ha 1.3 .20 0.20  [0.50  3.00  2.40
12, Unit Price Ket/rou . 3,33 3,625 3,870 9,000 2,750 2,867
'13. Gross Production Value ~ Ksh/ha 4,33 4,350 774  4,500. 8,250 . 6,880
4. Ksh/ha 4,116 © 4,331 708 4,272 . 8,250 .. 6,831

Note; 1/: See Table 5.6

2/: Excludes labor cost



Table 6.5 Typical'Farm budget with Proposed Cropping Pattern (A)

1. GROSS INCOME (1)

Orop~ ~ Planted Area (ha)  Gross Income

Rice : 0.8 14,355 x 0.8 = 11,468
Greengram 0.8 8,000 x 0.8 = 6,400
Maize & Beans C 1.6 25,670 x 1.6 = 41,072
Alfalfa ' 0.2 ¥L/
Napier grass 0.2 -

ot o 30 B S 0 AT i ey e o o s o e e e s e el e e et s

Total Kshs 58,940 ... (1)

II. DIRECT FARMING EXPENSE (2)+(3)

: ' L2/
1. PFarm Input (2) '
Cfop | Planted Area (ha) Cost of Farm Input
Rice 0.8 3,073 x 0.8 = 2,458
Greéen gram - 0.8 ' 828 x 0.8 = 662
Maize & Beans 1.6 3,013 x 1,6 = 4,821
“Alfalfa _ 0.2 4,288 x 0.2 = 858
Napler grass . 0.2 4,408 'x 0.2 = 882

Total Kshs 9,681 ... (2)

_ 3/
2. Hired Labor (3}

- Kshs 15 x 64}5_man?day8 = K8HE 968  eeneecenecrnconessananans (3)

III. NET INCOME (1) ~ [(2)+(3)] Kshs 48,291

Reméfks;- _l/f Production va]ues of fodder crops are counted as raising
: cost of oxen for farm power.

2/: See Table 6.3_ ;
3/: See Remarks of Table 5.2 (1/3)



Table 6.6

Typical Farm Budget with Proposed Cropping Pattera (B)

I. GROSS INCOME (1)

Crop

Rice

Green gram
Maize & Beans
Alfalfa

Napier grass

Planted Area (ha)

1.6
0.8
0.8
6.2

Gross Income

14,335 % 0.8 = 22,936
8,000 x 0.8 = 6,400

25,670 x 0.8 = 20,5361/

II. DIRECT FARMING EXPENSE (2)+(3)

2/
1. Farm Input (2)

3/
2. Hired Labor (3)

Rice

Green gram
Maize & Beans
Alfalfa

Napier grass

Planted Area (ha)

e o i il i Y o ) A D ot

1.6
0.8
0.8
0.2
0.2

Total Kshs 49,872 ... (1)

Cost of Farm Input

" o T B T O W o oy ks ok

3,073 x 1.6 = 4,917

828 x 0.8 = 662
3,013 x 0.8 = 2,410
4,288 x 0.2 = 858

4,408 x 0.2 882

. e ——t

Total Kshs_ 9,729 ... (2)

Kshs 15 % 90.2 mn-days = Wahg 1,353 R R R N A I I I A Y (3)

111. NET INCOME (1) - [(2)+(3)]

Kshs 38,790

mEDMBONEEART

Remarks;

1/: Production values of fodder crops are counted as raising

coet of oxen for farm power.

2/: See Table 6.3
3/: See Remarks of Table 5.2 (2/3)



Table 6.7 = Typical Farm Budget with Proposed Cropping Pattern (C)

I. GROSS INCOME (1)

Crop - Planted Ares (ha)  Gross Income
Cotton 0.8 7,740 x 0.8 = 6,192
Groundnut 1.6 18,000 x 1.6 = 28,800

. Maize & Beans . 0.8 25,670 x 0.8 = 20,536
Alfalfa 0.2 -1/
yapier grass _n_“0.2 . -

Total Kshs 55,528 ... (1)

II. DIRECT FARMING gXPENSE (2)+(3)

Crop ~ Planted Area (ha)  Cost of Farm Input

Cotton _ 0.8 3,702 x 0.8 = 2,962
Groundnut 1.6 3,223 x 1.6 = 5,157
Maize & Beans 0.8 3,013 x 0.8 = 2,410
Alfalfa - 0.2 4,288 x 0.2 = 858
Napier grass ___0.2 _ 4,408 x 0.% = Egz

, 3/ Total Ksas 12,269 ... (2)
2, Hired Labor (3

Kehs 15 x 44.4 man-days = KShs 666 vevessveresssenernroneinnes (3)

III. NET INCOME (1) - [(2)+(3)] Kshs 42,593

Smocoraninsmas

Remarks; 1/: Production values of fodder crops are counted as ralsing
cost of oxen for farm power,

2/t Bee Table 6.3
3/: See Remarks of Table 5.2 (3/3)
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Chapter 1. WATER REQUIREMENT

1.1 Irrigation Wﬁter.Requirement

1.1.1 General

Irrigation water requirement is defined as volume of water to be
supplied to the specific crop area and the basic ‘determinant for
capacity of the supply sources and irrigation systems to distribute the

" water,

The estimate - of the irrigation. water requirement is made as

follows:

WR = (CU + OR - ER)/E
vhere, WR: Water requirement
CU: 'Cbnsumptive use of water
OR: Other water reguirement
BR: Effective rainfall
"~ B ¢ Total irrigation efficiency

i.1.2  Consumptive Use of Water

The consumptive use of water is estimated based on the empirical
prediction method using the ciimatic'data and crop coefficients relating
to crop grpwth stage. ‘It can be calculated by the following formula for

each month: -

CU = Kc x ETo _
where, CU : Consumptive use of water
' ETo: Potential evapotranspiration

Ke : Crop coefficient



(1) Crop_coefficient (Ko

Cfop coefficients are employed to relate the potential
evapotranspiration to the consumptive use of water, Values of crop
coefficiénts'vary with the crop characteristics, time of planting and/or
sowing and climatic conditions. Cfop,coéfficients are quoted from the
experimental results of AIRS,l/ and shown in Table 1.,i, The
crop coefficients of fodders, such és alfalfa and napier of 0.53/ are

employed.

(2) Potential evapotranspiration (ETo)

Potential  evapotranspiration .is defined ‘as  the | rate Qf
evapotranspiration'fram an extensive water surface covered by ;green
grass of uniform height, comﬁletély'shading the ground, Among the-
various prediction methods developed so far, ﬁhe_modified‘?enman 'ﬁethod
is selected as  the best applicable method 'in cdnéide:atiqn_ of
the availability of climatic data and wider'é¢Ceptahce in similar

projects,

The meteorological statibn at - Ahero prdvide' such data = as
temperature, relative humiditj, sunshihe hours and wind velocity on
daily basis, The climatic data- used in the estimate are shown in
Table 1.6, 1.8, 1,9, and 1,11 in Appendix IT, .

~ The. calculation results of ETo from 1970 to 1983 on monthly . basis
are ghown in Teble 1.2 and-Summarizedibelow. '
_ ' Uhit: mm/daj
J F M A M J J A 8 0 N b

5.89 6,11 5,93 5.22 4,72 4,39 4,31 4.68 5.32'5.69 3.32 5;53. ,,




(3)  Consumptive use of water {CUy

The consumptive use of water is calculated by production of crop

: coefficient (Kc) and potential evapotranspiration (ETo) as calculated
above on monthly basis.

The monthly consumptive use of water for each crop are summarized
as follows. ' | S
Unit: mm/day
J F M A M J J A S 0O N D

IR Paddy 5.9 5,3 4.8 4,4 4.1

SR Paddy 5.6 o _ 5.3 5.8 5.4 5.5

LR Maize 2.4 2,9 3.6 4.4 4,3 4.0 3.7 |

SR Maize 5.4 4,9 _ 1.9 2,6 3,9 5.0 5.4
Cotton 2.1 2.5 3.1 3.9 4.1 4.1

Grouuduut 4.0 3.1 . 2.7 3.9 4.7 4.3

Green gram 3.0 2.3 3.1 4,4 4.6 3.°

Fodder 3,03.1 3.0 2,6 2.4 2,2 2,2 2,3 2.7 2,9 2,7 2.8

1.1.3 Effgctiye Rainfall

To -estimate the effective rainfall, rainfall records at Nyakwere
rainfall station are 'adopted. The rainfall =~ data of 807
probability of exceedance are shown below:

. Unit: mm
J F M A M J J A S O N D - ARNUAL

41 48 78 105 100 47 45 68 41 43 59 61 736




The effective rainfall for paddy is assumed to be 707 of the above
rainfall data, On the other hand, to estimate the effective rainfall
for upland crops, the procedure of the U,S. Department of Agriculture's
So0il1 Conservation Service is adopted. This method is introduced in the
FAO series No. 25 "Irrigation and Drainage Paper”., In this method,
the effective rainfall values are computed from monthly mean rainfall

and mean monthly consumptive use as shown in Table 1.3,

1.1.4 Other Requirement

The other water requirements such as land preparation, topping up
and re-flooding are quoted from the AIRS General Report, The values are

shown below:

Unit: mm
Crop Land preparation Topping up Re-flooding
Paddy 200 a0 150
Maize 100 - -
Cotton 100 - -
Green Gram 100 - ~
Groundnut 100 ' - -

1.1,5 Irrigation Efficiency

The overall irrigation efficiency combined with canal conveyance
efficiency, operation efficiency and application efficiency is
estimated to be 407,



1.1.6 Diversion Water Requirement

The calculation procedures and results of unit irrigation

requirements for each crop are shown in Table 1,4 and summarized below:

Unit: 1/sec/ha
J F M A M J J A s O N D

LR. Paddy - 0.23 1,16 1,80 0,76 0.86 0.30

SR Paddy 0,44 : 0.16 1,39 2.56 1.32 1,08

LR Maize 0.17 0,22 0.33 0,66 0,87 0.53 0.05 -

SR Maize (.85 0.08 . 0,10 0.55 0.86 0.97 1.08

Cotton . 0.05 0.15 0,23 0.53 0.76 0,27 |

Groundnut 0,59 0.04 0.29 0,86 0,89 0.77
" Green gram 0.20 . 0.11 0.66 1,02 0,88 0.63

Fodder 0.5% 0.51 0,37 0,09 0,16 0,29 0,28 0,27 0.51 0,56 0.34 0,37

The unit irrigation water requirements on monthly basis for each

. proposed cropping pattern are shown in Table 1,5 and summarized below.

Unit: 1/sec/ha
~JOF . M A M J J A 5 .0 N D

‘Pattern A 0,54 0.29 0.63 0.87 0.60 0,76 0.39 0.16 0.59 0,87 0.81 0,76
‘Pattern B 0.38 0.26 0,63 0.87 0,60 0.76 0,39 0.19 0.92 1,55 0.95 0,76
Pattern C  0.59 0.22 0,23 0.24 0,51 0,72 0.38 0.08 0.33 0.80 0.78 0.69

. Based on above table, the diversion requirement at delivery point of
water  source is <calculated as shown in Table 1.6 and summarized

below,



. . Unit: m3/sec
J F M A M J J . A 5 0 N D

Sub-area I 0,56 0,21 0.22 0.23 0.48 0,68 0,36 0,08 0,31 0.76 0.74 0.66.
Sub-area IT 2,38 0.92 1.08 1.20 2.11 2.95 1.55 0,36 1.46 3,34 3,20 2.84
Sub-area IIT 1,89 0,90 1,66 2,18 1.98 2,61 1,35 0.46 1.86 3.25 2.87 2,57

Total 4,83 203 2.96 3.61 4.57 6,24 3.26 0.90 3,63 7.35 6.81 6,07

The - above table shows the peak requirement occurs in October and -
unit peak water requirement is 0,86 1/sec/ha. '

1.2 Drainage Requirement

L.21  General

In general, wunit drainage requirement depends on the rainfall.
intensity with certain probability and a drain period -necessary for
_ removal of excess water to an allowable extent,
The drainage water reéuirement of the‘project_iagestimatedIfOr:
- removal of exceés rainfall 1n the paddy field and upland;and
- transportlng the runoff coming from the inside and outside

PrOJect area malnly ‘escarpment

1.2,2 Dréinage Requiremeﬁt for.Paddy Field and Uplénd

The drainage.requirement for the paddy field and upland are

estimated based on the following assumptions:

- The design rainfall is estimated to be 100 mm - of three
consecutive days rainfall at Nyskwere with a  5-year . return

period,



~ The excess water by the design rainfall is drained during three
days for paddy, one day for upland, respectively, and

- The average surcharge of on-field storage is to be 50 mm for
paddy, and 0 mm for upland, respectively.

The drainage 'requifements are calculated by using the following
equation, - ' :
(R - h) x 10~3 x 10,000 x 103

86,400 x d

where, q: unit drainage requirement (1/sec/ha)
R:  design rainfall (100 mm)
h: average surcharge of on-field storage (mm)

d: allowable duration of inundation (days)

Unit drainage requirement is determined at 1.9 1/sec/ha for paddy
field and 11,6 1/sec/ha for upland respectively.

1.2.3  DPrainage Requirement from Escarpmént

It is difficult to estimate the peak flood discharge by using
ratiqnal method since there is no meteorological station in escarpment.
Then, the peak flood discharge with 5-year return period are estimated
from the specific discharge of the Sondﬁ, the Nyando, the Awach Kano and
the Kibos. The following table shows the peak fleod discharge and the

catchment area of each river,



River . Catchment Peak - - Specific

(Station) Area Discharge - ~Discharge
(km2) - {m3/sec). (m3/sec/kn2)
Sondu (1JG1) 3,260 206 3/ 0.09
Nyando (1GD3) 2,59 a0 & 0,17
Awach Fano 380 _ 170 5/ 045
Kibos (1HA16) 247 270 & 0.91

The specific discharge for each tributary and stream are estimated

 from the above table.



Chapter 2. WATER BALANCE STUDY

To examine the water availability, water balance study is carried
out on the basis of runoff data and drrigation water demand for 37
years, (1948 - 1983)

The calculations are wmade on the following assumptions:

-~ Runoff data used for the water balance study are the data
observed at 1GJ1 from 1948 to 1983 which are shown in Table 2.1,

- Irrigation.water requirement is estimated in Section 1.1, and

- No river maintenance flow in downstream of the Sondu is

estimated,

The result of water balance study are shown in Figure 2.1. The
figure shows that wafer deficit occurs six times during 37 years. So, it
is concluded the proposed irrigation plan covering whole Nyakach Plain
6f 8,540 ha can be accomodated with 84% dependabdility by even the

divergion of the Sondu run-of-river plan.






Chapter 3. PLANNING AND PRELIMINARY DESIGN OF PROJECT FACILITIES

3.1 General

The facilities required for the project include irrigation canals,
drainage canals, farm roads, and their related structures. The project
facilities should be provided in the most effective and economical
manner so that each function can be fully compatible with farming
operation introduced 'in the project area, In congideration of the
above, the preliminary design of the facilities is carried out as
mentioned below, '

3.2 frrigation Canal System
3.2.1 General

The '1proposéd irrigation system consists of main, secondary,
 tertiary and distribution irrigation canals. Tertiary and distribution
irrigation canals are described in Section 3.5.2. Design of these canals
and related structure is carried out according to the following
programﬁe, and the route alignment of the propesed canal is shown in
Figure 3.1.

3.2.2 - Design_Con&ition

The canal system design is carried out by the following criteria:
(1) Canal section
In“'prinéiple,'the'tfpe of all irrigation canals are unlined open

channel ‘with trapezoidal section. In the area where soil condition is

80 éuSceﬁtiblé'to-leakéga, masoﬁrj lining is proposed.

v-11



(2) Hydraulic Calculation -

{(a) Flow formula

The Manning formula is uged for determination of hydraulic
characteristics of irrigation canal.

(b)Y Roughness coefficient

Roughness coefficient in the Manniﬁgrformula varies depending

on the perimeter conditions of canals,

Canal " Roughness Coefficient
‘Farth canal 0.033
Masonry lined _ 0.025

Concrete lined : - 0,017

(¢) Velocity
-Maximum and minimum allowable flow velocity in the canal is as

follows:

_ . _Unit: m/sec
Canal _ Min. . Max
Earth . 0.3. = 0.7
Mageonry _ C 0_.3 o 2,0
Concrete 0.3 ' _ 3.0

3.2.3 Main Irr_igation Canal

In the project area, two main canals, iqe.:Left;_Main Qanal_:and__
Right Main Canal, are required. The alignment of both méin_canpls'.afg
made based on the field__canal. rpﬁie‘_sqrvéf Executedl.bf the
Contractor (Gauff,. Nairobi). Both main canals start at thé'tailraée

V- 12



channel of the proposed hydroelectric power station with the intake
water level of FL, 1205 m.

The Left Main Canal ~is proposed to run along the foot of Nyakach
escarpment from the intake to the end point of vicinity of Nyakwere in
total distance of 5.6 km, The irrigation area commanded by the canal is
1670 ha in net, which consists of 950 ha of Sub-area I and 720 ha of
Sub-area II, respectively, The canal capacity at its head 1s about
1.4 m3/sec. : '

The Right Main Canal is designed to supply the irrigation water for
the area of 6,870 hé, which consists of 3,360 ha of Sub-area II and
3,510 ha of Sub-area ITI, respectively, and to regulate diurnal outflow
from the power station. The canal runs eastward from the intake along
the foot .of the escarpment, crossing the Asawo river with siphon,
" after crossing A-1 highway, the canal runs northward and terminates at
Awach' Kano in total distance of 18.7 km The canal capacity at its
head is about 5.9 m3/sec,

'Figure 3.2 and 3.3 show the longitudinal sections and typical
cross sections of the main canals. '

3.2.4 Secondary Irrigation Canal

Secondary irrigaﬁion canals are to be branched off from the main
canal at éeveral locations to command topographic units of about 100
ha to 1500 ha., The layout of secondary'irrigation canals are
preliminéry' determined on the maps of scale 1:50,000 with a contour
interval of 50 ft, ‘17 secondary canals would be necessary with the
total length of about 66 km. Because of rather steep topography, a
" number of drops and water level regulating structures are to be
ﬁecessary.

The characteristic of each secondary canal and the typical cross

section of secondary éanal are ghown in Table 3.1,
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The total length of the main and secondary canals and the number of

their related structures are shown below:

Description B Sub-area VSuhearea Sub-area  Total
I . 11 111

Main canals 7 _ : _ o
— Ganal length (km) - 21.1 3,2 24.3
- Related structure (Nos,)

~ Turnout . - : - 27 3 - 30
_Check - - 7 1. . .8

. Culvert , - 12 2 14

- Drop - 3 - .3
Siphon & Aqueduct R - 9 . 1 10
Crosas drain ' : : - 20 - 20
Spillway and Wasteway . o= T2 -9

Secondary canals : o _

- Canal length (km) 179 28.4 . 19,6 65,9

- Related structures (Nos.) o e

' Turnout 16 65 . 41 122
Check | O TS N L
Culvert 8 71 43 o152

" Drop o - ~ . 495 155 . 650
Spillway and wasteway - = = 7 13 .3 .23

Siphon and cress drain. . = 20 L= - Lo 200

Figure 3.4 shows the irrigationidiagram of .the Project area..

V=14



3,25 Related Structures

Varjous related structures would be provided for crossing of road,
tributaries, and rivers, for regulating and control of discharge, and
for distribution of irrigation water.

The structures to be required are listed below:

~ -Turnout and measuring device
-~ Check structure -
-~ Siphon
~ Cross drain
~  Aqueduct
- Culvert
~ Spillway & Wasteway
"~ Drop

{1) Turnout & Measuring device

Turnout is constructed to distribute the required water from a
parent canal to a branch canal, A control gate and a staff gauge as
measuring deviceiare_provided. A precast concrete pipe with 300 mm to
1,000 mm in diameter or a fecutangular concrete barrel is laid under
canal embankment.

(2) Check structure |

A check gate is provided in the main canal at the downstream of a
turnout and/or a spillway to raiée_ the water surface to the IreqUired
level dufing the period of small discharge., The check structure is also
: provided at spillway to aid to drain the excess water flow out through a
spillway. In case a drop structure is needed closely to a check gate, a
check cum drop structure is provided,

(3) Culvert
‘Culvert is constructed to convey canal water  under roads. The
culverts in the proposed canal system are classified .into two types

dépending on ‘their discharges. The one type has box barrels and the

V-15



other has pipe barrels, Design ﬁatér depth in the barrel is:tgkenjto be .
about 80% of barrel height, and design .velocity is te be 150% of canal

vater velocity.

(4) Siphon_and Aqueduct . 3 e
Inverted siphons or aqueduct are provided in the proposed canal

system at river crossings. In general, the siphon is superior to . the
aqueduct in view of the structural stability, however high head loss and
comﬁ1i¢ated maintenance. is_'required._-ln ‘the project, vaqueduct is
proposed where river bed is too deep to construct the siphon, A siﬁhon
has a barrel with a rectangular section aﬁd design veiocity is to be.

150% of canal water velocity.

(5) Cross drain .

A number of cross drains are provided to drain excess runoff from
hill sides extending along_irrigation'canal. The design diséharge of the
cross drain is determined based on the épecific discharge as mentioned

in Section 2.1.3.

(6) Spillway and Wasteway e L
The spillway which has a overflow portion is provided at the

upstream - ¢f siphon or turnout to ‘drain out ‘excess water in_irrigation
canalg, Wasteway is provided at the tail of the 'irrigation canals to

drain out all water from the canal,

(7)  Drop
The function of this is to dissipate.excess energy.; _:,

3.3. Drainage Canal_System
3.3.1 General
The-drainage system qbnsists of;mdjoris_teftiéry and fieldf drain.

The tertiary and field drainage canalg . are described in Section 3.3.3.-

.Design of these canals and related structures is carried out  according
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to the following programme, and drainage networks is shown in
Figure 3.1. Natural stream are used for the major drainage as much as

possible.

3.3.2 ﬁesign‘Condition

(1) Canal section _ _ _
All  drainage canals are désigned to be unlined canal with

trapezoidal section.

(2)' Ezdraulib caicuiétioh

{a) Flow formula

The Manning formula is employed for determination of mean
velocity, hydraulic gradient, water depth etc,

(b} ROﬁgbnéssltbefficienf.(n)

Canal . n

Artificial

drainage canal : _ 0,033
_ Natural channel 0.040

{c) 1Ve10citx

Maximum
Draiﬁage’canal ' Velocity
' (m/sec)
Main . 1,2 -
Secondary = = 1.0
Tertiary - _ 0.6
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3¥L3 Proposed Drainage System

'The function of drainage cenals are to convey the excess water to
outlets or disposal points and to control the groundwater table, The
layout of the irrigation system and "topography are the main factor for

determining the location of the drainage canal.

The major drains act to collect water from tertiary drains and '
fiéld drains which are constructed within the tertiary blocks, and to_
transport collected water 1nc1u31ve of stream flows - to the Lake
Victorlaq The natural streams aré used for the major dralns w1thout
improvement as much as possible in order to minimizé the cost for main

draians.

As méntibned in._Sebtio?:ZJ;Zr‘_fhe unit._drainage reqﬁirement is
1.9 1/sec/ha for paddy field, and 11.6 1/sec/ha for upland. On the other
hand; =all lands has an opportunity to use as upland because rotation
cultivation would be practiced under the proposed cropplng pattern.  So
unit drainage reguirement of all lands Is designed to correspond to that
of upland field i.e. 11.6 1/sec/ha.

Using the above unit design drainage requirement, the drainage

system is preliminarily designed.

3.3.,4 Related Structures

“ The related structures on the proposed drainage sygtem'cdnsiét of
drainage culvert. The function and the design condition of these
structures are same as those of irrigation system. '
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3.4  Farm Road Networks

For making construction, operation and maintenance of the project
efficieht,'ﬂellrarranged road network is of importance. Main, gecondary
and tertiary farm roads are provided along irrigation canals. Fach road
is paved with laterite with the following width:

Main road 7 m, pavement 55 m
SécdﬁdarY'road " A my pavement 3 m
Tertiary = road 4 m, unpaved

© Field road | A m, unpaved

The length of the respective farm road are shown below:

Units  km
- Roads ' Length -
Main farm road 24
‘Sécondary farm road ' 66
Tertiary farm voad 180
Field road A45

3,5 Tertiary Development
3.5.1  General

Tertiary development aims at efficient water mahagement through
rotation drrigation . farming by establishing well designed tertiary
system'programme. Thé tertiary development programme is prepared for
every tertiary block., The tertiary block is further subdivided into
several field blocks., The typical layout of tertiary system is designed

as shown in Figure 3.5,
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3.5.2 Tertiary Irrigation System

A tertiary block of .50 ha is covered by one tertiary canal. The
distribution of irrigation water in the tertiary block is managed by
farmers . themselves. The tertiary cemal derives irrigation water from

the secondary irrigation canal or sometimes directly from the main canal.

The irrigation ~water to . field block is wserved by the
respecti?e distribution canals., The size of a field bleck is proposed
to be about 10 ha considering the appropriate,organizatipn of water
users' group in future. The rotation irrigation is practiced.dn this

basis.

The size. of one piot in a field block is 0.4 _ha'.(l acre)
considering the average land holding, The field borders are comstructed
along the counter line so as to redudé the construction cost of land
levelling. | ' . :

The related structures of tertiary dirrigation system comprise

tertiary division box, field division box, and culvert,

3,5.3 Tertiary Dréiggge System

In the tertiary block, the field drains and tertiary drains_are
provided to evacuate excess water. Field drains are to collect excess
water in the field block and drain off the water to the tertiary drain,
Tertiary drains in  each tertiary block.are to 1ead' the exqass_ water
collecteﬂ by the field drain to the " nearby river which acts.és_major
drain, In order to function - the drainage syStem proper1y,_the_'drainage_'

drop and drainage culvert are:provided on”the drainage panal.
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‘The total length of tertiary and distribution irrigation canals,

tertlary and field drains and number of structures are as follows:

Tertiary Canal (km) 180
Distribution Canal (km) 400
Related Structures (Nos.)

-~ Tertiary division box 300

~ Field division box 5,400

~ Culvert 900
Tertiary drain (km) 180
Field drain (km) . 400
Related Strictures (Nos.)

~ Drainage culvert . 900
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