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Preface

This report of the Training Project in Pedology at Kisii, Kenya, of the
Section of Tropical Soil Science of the Agriculture University at
Wageningen, the Netherlands, is the twenty fifth one of series to be
presented to Kenyan Officials.

The project started in November 1973 after assent had been granted by
the Office of the President of Kenya. It is meant for training of post=
graduate students of the Agricultural University at Wageningen and for
furnishing research opportunities to the staff. The activities of
students and staff are directed to obtaining a better knowledge of the
soils and the agricultural conditions of the project area to provide a

basis for the further agricultural development of the area.

The Project in Kisii is condacted by:

Ir, W.G. Wielemaker, teaching and research ,

Ing H.W. Boxem, management

visiting specialish from the Agricultural University of Wageningen
help to resolve special problems.

This report has been written by Mr. K.v.de Torren, who also excecuted
the field investigation between August 1974 and February 1975. The
compilation and editing of the report was done by Mr, Boxem.

In this report on the agricultural system in the Kisii District
attention is focused on two main cash crops: pyrethrum and coffee, The
third important cash crop tea will be dealt with later. The agricultural
system will be described is the report about the soils of mapsheet 130
but this version goes much more in detail, So it was decided to publish
this as a preliminary reporte This survey is however restricted to the
Kigii District. Even the Sotik settlement scheme has been excluded.
This report is the result of some litterature studies, discussion with
the farmers and district agricultural officers.

We hope to pay back with these reports a small part of the great debt
we owe to Kenya in general and to many Kenyans in particular for their

valuable contributions to the good functioning of the projecte.

The supervisor of the project

Je Benneme, Professor of Tropical Soil Sience
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The Kisii Districte.

1¢1s Physical conditionse

The physical conditions of major importantance for explanation
of the differences in cropping systems within the district seem to
be the altitude and land-form (steepness of slopes etc.) and the
climate.

Within the district altitude varies from 1390 m, which is the
lowest point, where the river Gucha crosses the VWestern border, to
2210 m, which is the highest peak near the eastern border of the
districte. The 6000 ft (+ 1800 m)contourline divides the district
approximately in two halves (cee contour map, Fig. 1)

The climate is rather moist: No part of the district receives
less than an annual average of 1200 mm, distributed rather even

over year with two rainfall peakse

Near the western border of the district temperature is higher

than in the eastern parte

As the district lies between 0030' and 1°00! south, day length

does not vary significantly (see climate map, Fig. 2 , Page 5).

The physiography and the soils of the Kisii district are
described in two other publication (PR 1 and Report Mapsheet 130).
Within the climate and altitude zones of the district there are no
great differences in soil typese. The higher part of the district
consists mainly of deep clayey soils of andesitic, rhyolitic and
basaltic origion, while near the western border sometimes gravelly,

but also clayey soils of granitic and quartzitic origin occur.

Because of this correlation of soil types and climatic zones
it seems rather difficult to separate the results of each of these
factors. This is confirmed by the vegetation map (Trapnell ao.'69),
which shows that the eastern part of the district consists of
moist mountane forest clearings (type 35 and 35d) This type borders
either via a transional zone of lower moist forest clearings (type
25d) in the northwest or directly a broad leaved savannah

vegetation type, (40), which stretches into south Nyanza.







Fig.2 Climatic map of the Kisii district.
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In the high, but somewhat dryer southern and eastern parts of the
district some patches of montane Acacia=-vegetation (type 5) occur.
Dispersed over the district are peaty valleys with impeded
draimage, which carry a wide variety of sedges (type 8a, 9).

On the hilltops with shallow soils poor grasslands, mainly consis-
ting of "Loudetia kagerens is" with some shrubs occur (type 2a)

Population and administration.

Administratively the Kisii district is divided in four
divisions, each divided in locations or subdivisions (see map:
Divisions in Kisii district).

This division is in the content of this report only important, us

some crops are registered per division,

The average population density is high in the districte With a
population estimated at 840,000 persons in 1975 it should be 390
persons/kma. But the population is not evenly spread over the
district: In Central- and East-Kitutu in the central part of the
district it is estimated over 500 persons/kmz, while along the

borders it is lower than the average.

About a hundred years ago the Kisii-tribe, a Bantu tribe,
invaded the untill then nearly uninhabited Kisii-highlands,
surrounded by the landi and the Masai tribes from the East and
South and by the Luo tribe from the West and the North. We find the
Kipsigis tribe now East of Kisii.

The thickly forested highlands frustrated the originally pastoral
way of life of the Kisii, who turned then to the cultivation of

grains and vegetables.

For safety and health reasons the Kisii tended to build their
houses on the tops of the flat-topped ridges. In the former times

they could see their enemies invading their area easily from there.

Besides on the lower valley bottoms temperature inversions and
moisture content of the air are much greater. Nowadays homesteads
are often created in the middle of the farm, which is normally a
strip of land from the valley bottom to the top of the hill,




The district contains a lot of small villages, consisting of

some shops, hotels and houses along the main road or around a
marketing placees Some divisional headquarters and bigger village
also have repair worshops and petrol sales point, like Keroka,
Kebirigo, Manga, Kenyenya and Nyangusu, but most of the workshop
activity has its centre in Kisii-town, which has regular electrici=-
ty supply and where also nearly all administrative facilities are

centered.

O0f the total surface of the Kisii district, + 2200 kmaincluding
the Sotik settlement area, + 1945 km2 was available for smallholder
registration, of which on 31-12-1972 nearly 1600 kn® was already
registered and in 1975 the entire disrict was consolidated. After

registration title deeds are supplied to the owner.

Average sizes of the farms differ somewhat from division to
division within the district, but these differences from the dist-
rict average of 2.13 ha are not pronounced (see table). The differ-
ences in farm sizes appear to be much bigger when we have a look
at the breakdown by size of the holdinge. In Kuja division for
example of the total number of registrated farms on 31-12-1972,
16.969 farms,

10.391 farms were smaller than 2 ha,

4,524 farms were between 2 ha and 4 ha,

2.054 fzrms were larger than 4 ha.
Such figure confirm the idea that there is a certain inequality
between the possibilities of the different Kisii farmers. This idea
occurs when visiting some farns under the guidance of ministry of
agriculture staff memberc or looking through the files of loan-
applicators at the land & farm management division. '
The loan application forms show size averages of + L ha and some

farms of bver 10 ha (see tables).

1% Farming.

Before classifying the farming system in the Kisii district it
can be useful for good understanding of these farming eystems and their
dynamic development to know something more of the farming

objectives of the Kisii farmers,




The most basic and original objective is to produce most of the
food, which is consumed on the farm,
Besides this objective all farmers are cash profit seeking for which
generally two reasons can be given: ditures such as: salt, cooking oil,
made tea, etc.; clothes, furniture, building and repair materials,
school fees and uniforms, transport fees, medical assistance a.s.0.
For these purposes much farmers are employed elsewhere.
Secondly a lot of farmers want to invest in their farms to fetch out of
farming the bigger part or all of their income. These farmers need money
for: Buying seeds and fertilizers, investing in new cash crops, buying
cows and paying veterinary services, paying transport for these
commodities and their products, buying more land and and repaying loans,
and a lot of other thingse

When some farmers try to buy land, it is clear that others are
invited to sell, which can become more and more attractive with increa=-
sing land prices. In 1973 a survey team noted already a market value of
5750 Kshe per hectare as an average for four Kisii farms (PRP '74)
Besides, only farmers with a large farm than average tend to apply for
loan.

Out of these assumptions we can classify the Kisii farmers as:

1. Stayers: The skilled farmers, who invest in new enterprises and
more land; these are presently owners of the bigger farms

2. Marginal stayers: The farmers, who have the necessary skills
and strongly want to stay, but do not have much financial power and much
land. This is the vast majoritye.

5« Leavers: The farmers, who have difficulties proving their neces-
sary household income and are tempted by the high prices to sell land.

The first and second groups of farmers are the ones who take risks
in investing in cash enterprises. The risks are some times too big for
the second group, which means they will join group three.

The classification mentioned here may also be a classification
according to the degree of commercialisation of the ferms. This field
needs still a lot of study.

A very rough division in three agroecological regions in the
district is given by Hubert (1972):

1. Over 1800 m. altitude; tea and pyrethrum typical crops,




2. Between 1500 m and 1800 m; ceffee and banamas typical creps,
3. Under 1500 m; sugarcane groundnuts and irish patatoes typical crops.

Anether appreach was made by van Wissem (TPIP'74), whe mapped
regions with different vegetatiom types, climates, physiegraphic
preperties, pepulation demsities and altitudes, and afterwards described
the land use in these regioms in terms of crop systems and arable
cultivation and grazing intemsities.

Preferably the approach ef the farmimg systems of the Kisii district
from am evolutionary peint ef view with
"Farming Systems in the Trepics" (H., Ruthenberg, 1971) as a guide is
taken,

Ruthenberg defimes seven main farming systems, three of them can be
distinguished in the Kisii district:

1. Systems with regulated ley farming,

2. Systems with permanent cultivatiem em raimfed land,

5« Systems with perenmial creops.

When the Kisii tribe started settling in the centre of the preseat
district,approximately near Manga,they had te leave their fermer farming
practices as nomads and semi-nomads (frustrated by the thick forest).
They began te clear the ferest and te develop a system of regulated ley
farming. Graims, vegetables and tubers were cultivated and animals were
kept on fenced patched of semetimes planted grass fallew.

The fences could easily be constructed by plantimg and shaping demnse
shrubs hedges.

The grasses, which tend to invade the plets naturally after several
years of graim, vegetable and tuber cultivation are grasses with good
grazing and feed qualities like Kikuyu grasses and star grasses (Pemni-
setum clandestinum and Cynoden dactylem or C.plectestachyus).

This farming system is still quite commen im a wide strip aleng the
berders of the district.

The cultivation periecd as well as the ley peried can last 5 - 10 years
the latter tending te become longer.

In the lewer, warmer, areas double cropping ef graim is pessible; in the
higher, celder, part of the district only one crep of maize im a year

is pessible.
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According to Ruthenberg, areas where ley systems occur have one er
mere of the fellowing features:

1« Vigoreus greuth ef palatible grasses is pessible,

2e The dependence on the leng-fallew system is net premounced,

i.e. relatively few years of grasses are sufficient te restere seil
fertility,

3. Land becomes se scarce that imtensificatiem is required beyend
permanent grazing er unregulated ley farmimg, yet is net so scarse
that permament croppimng is necessary,

4, The health risks of intemsive animal - keeping are comparatively lew,

5« Price relations faveur intemsive forms of meat and milk preductien

6. Sufficient draught animals or tractors are available te plough the
leys,

7« Farmers have sufficient knewledge and capital to organise a proper
fodder economy ever the year,

The first five features are characteristices of the Kisii district,
though te a lesser extent fer the small part which lies under 1500 m and
far frem the Setik milk plant.

The sixth and seventh feature are givem attention. The sixth means for

the district net omnly a shortage of drought animals, but alse difficul-

ties in the uprseting the tough, matting grasses, se that the ley period

8 tend to become much lenger tham necessary fer soil fertility restera-

tion. On the seventh feature work is done by the land and farm manage-

ment divisien and the FTC (leams and extensiem).

The third feature is impertamt fer the evelutiem of the farmimg systems
of the Kisii district, as can be seen clearly in the centre ef the
district, where pepulatiom demsity is highest and land scarcety is
greatest., There the basis fer permament cultivatiom om rainfed land,
urgent land shortage and deep fertile so0il combimed with a geed raimnfall
pattern is present.

The impertant censtitueamt parts of the cropping systems within these
farming systems are the subsistance and cash food creps, which include
in the first place gaims, like maize, and wimbi (fingermillet) and tubers
like sweet petatees. Vegetabes, sometimes as a pure stand but mestly as
an intercrop include a wide variety in beans, cabbages and kales,




chillies and peppers and several spinaches, e.g.

Gynandropsis gynandra, Solamum nigrum and Portulacca edulis.
Vegetables, which are commonly planted as a pure stand are cabbages and
beans., Some vegetables and fruits are nearly exclusively planted in
pure stands fer cash purpeses, like onions, tomatees, lettuce and
strawberries., This is also the case with rather recently introduced and
and within the district merely low altitude (under 1500 m) crops like
irish potatos, tobacce, soybeans, groundnuts, sunflower, castor beans
etc. For irish patatoes and tebacco the ley system can be particularly
interesting to avoid nematodes.

The farming systems, which are economically the most important
systems of the Kisii district are definitely these with perennial crops.
Within the farming systems with perennial crops two entirely different
cropping systems can be distinguished:

Firstly, the perennial field crops;
prethrum, sugarcane, bananas, pineapples, fodder grasses, sisal.

These crops do not have the characteristic of shrubs or trees.

With the exception of bananas, they mostly require a considerable
degree of cultivation, and can thus be considered from the farm
management angle as something between arable farming crops and shrub and
tree crops.

Secondly, shrub crops; coffee, tea and passionfruit, and tree crops
wood, wattle bark and tree fruits, such as citrus, avocado, manga, log-
uat. For these crops the vegetable cycle generally lasts much longer,
but alse the period between planting (normally with intercrop) and the
beginning of the returns is leonger, which makes the invesment risk
higher.

Cemparing perennial creps with arable creps we can cenclude that
there is a good chance of conservation soil fertility and prohibiting
erosion, due to the longer period of soil cover and shading of the soil.
This factor is less important for perennial crops, which cannot compete
with weed and have to be clean weeded (e.g. pyrethrum).

Some perennial crops can be grown under circumstances, where it is
not possible or dangerous to grow arable crops; for example tea, bananas
on steep slopes, or tea, fruit trees and trees for woodproduction on

rocky terrains, or wood trees and fodder crops in swampy areas.
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Within the perennial crops we can make another distinction, which is
probably more relevant for the Kisii district: Firstly, come percnnial
crops resemble most of the arable crops by the fact that «fter a certain
period of growth the whole production is harvested in 2 short peried,
and the plants are destroyed by harvecting them.

This is the case with black wattle and trees for wood production, and
partly also with sugarcane and fodder grass, which can be ratooned.

Secondly, quite a lot of perennial crops have a permanent fully
productive life after a period of young-growth and a period of rising
production. These crops are generally financially high productive and
have high labour requirements.

Within this group of crops an important distinction can be made on basis
of the spread of labour requirements over the year. The highest labour
requiring crops generally coincide with the harvest period. So, the
longer the harvest period, the higher productivity per manyear can be
obtained. This is clearly the case with tea, pyrethrum, bananas,
passionfruit and pineapple under the regular Kisii climate. This is also
the case with dairy production systems.

Crops, whereby labour requirements in the highest labour peak
period can become a limiting factor for productivity, are coffee; sugar-
cane, some fruit trees and, without doubt most arable crops.

Another important aspects for these crop, as well as for most of
the arable field cash crops, are the processing, transport and marketing
facilities for the products.

The Kisii district lies far from the main trade,centers of the
country, and the only way of transporting products from the district is
by road, There are only two tarmac roads out of the Kisii district.

The possibilities for export of bulky, relatively low-value-per
unit-weight products, such as vegetables, fruits and milk, are limited
until now, but this can change rapidly.

The main export products until now, pyrethrum, coffee and tea, are
dried or processed within the district by the farmers themselves or by
cooperative factories, and are then transported as high-value-unit-
weight products.

From the other side, low=and very low-value-per-unit-weight

products,
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such as fuel wood, comnstruction material (wood thatch) and subsis-
tence foed always were to be preoduced within the district.
This is probable also going to change when transport facilities

become easier, and subsequently, transpert prices drop.

Agricultaral production.

Some estimates and quantifications of land use, productivity
and preduction are givem in table3};crops in the Kisii district.

One ef the highest land consuming farming activity . of the Kisii
farmers, animal husbandary, is omitted, because estimates on this fie

field seem to be far frem reliable.

It can be estimated that + 26.000 heads grade and upgraded
dairy cattle withim the district need (at a rate of 0.5 ha/L.U,)
about 13.000 ha of grazing land fodder crops. The rate, used by the
L.& F.M. division for leam approval is 0.8 Ha/Livesteck Unit, but,
looking at the available land must be lewer

The estimates for the number of zebu cattle, mainly fer meat
production but alse for milk and tractiem, vary around 250.000
(1972-1974) . The number of goats and sheep can be estimated as high
as that of the zebu cattle., Estimating the available grazing land
about half of the total available land im the district, means that
only /.l-e.2 ha/L.U is available, which seems rather low, even
consi&ering the amount of crops residues (maize stalks, banana-stems
g¢tc.)used as fodder.

Coffee: + 6700 ha owned by over 51,000 growers in 26 cooperatives
societies with 67 facteries in 1 union (KFCU) preduced 4.000 tens
of clean and mbuni, value over 20 milliom Kshs.

Tea; + 6000 ha owned by + 23.000 grewers produced over 14 million
kg green leaf, value over 14.7 million Kshs. This green leal was
processed in 3 factories, a fourth is under censtraction.

Banana: + 0.25 millien bunches marketed earmed + 1.2 Kshs (million)
Passionfruit: 2700 growers with 766 ha marketed 1.3 milliem kg ef
fruit earniag O.4 milliem Kshs.

Notes: 1973 farmers seld a surplus of 54.000 bags of maize te the
M.& P.Board, but in May/June 1974, just before the 1974 harvest,
people bought 60.00 bags frem M. & P. Board. The surface uader
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maize seems te decline rapidly, probably because productivity increases
by increasing use of hybrid maize, double croppimg with quick growing
varieties and increasing use of fertilizers and pesticides.

For comparisom values of 1972 and 1973 preductions im millien

Kshs: pyrethrum 379 273
coffee 213 18,7
tea 8.7 10.2

These crops will be dealt with in the feollowing chapters.

Banamas are a typical preduct of the north-west eof the district,
where relatively much rain falls om relatively lew altitude land.
Marketing is a difficult preblem, since transpert is said to be monepo-
lized by some traders. Kisii is said to be the greatest banana-preducing
district ef the Republic.

Passionfruit production posses psycholegical since the processing
factory is tramsferred from Sotik to Thika and techmical preblems in
fungus disease contrel.

The crop needs very highly qualified labour.

The figures for land-use and preduction, as well as these for the
value of the preductien, must be considered with care. Only figures
for the main cash crops, pyrethrum, coffee and tea, are based on rather
exact statistics, mainly frem the precessing and the collecting coepera-
tives societies. Besides, these products are. not égrtlj consumed within
the district, as is the case with mest of the other export products of
the district.

The total agricultural productiem in 1973 was estimated at a value
of + 160 millien Kshs., of which about 60% hes been marketed. This in-
dicates a rather high average degree of commercializatiom of the farmers.

The figures in table 3, crops in the Kisii district, are mestly
extracted from the annual reperts of 1972 and 1973, written by the
District Agricultural Officer. Some of the figures are estimated or
calculated with the help of "East African Crops" (J.D.Acland, 1971).

For 1974, the D.A.O. of the Kisii district, Mr. J.J.Gichuki, gives
the follewing figures for the maim product in the disyrict in his
introduction to:

"Agicultural in the Kisii district" compiled by the Germam Agricultural
Team in Kisii (1975):
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Maize: + 21.000 ha were planted., which + 19.500 ha hybrid maize.
Total production was estimated on 760,000 (¥0kg) bags, of which 79.000
bags were sold to the Maize & Produce Board, earning the farmers 4.8
million Kshs.
Meat: Over 46,000 head of cattle were sold or slaughtered, value + 18
million Kshs. Over 117,000 sheep and goats sold or slaughtered value
over 8 million Kshs.
Milk: 26.000 head of grade or upgraded dairy cattle produced 2 million
kg milk worth 2,2 million Kshs, hereof 0.75 million kg was processed at
the Sotik KCC factorye.

Pyrethrum: Over 20,000 ha planted by over 45,000 growers in 45
cooperative societies under 2 unions Mosaba F.C.U. and Kisii F.C.U,

produced 8,056 tons dry flowers,value over 35 million Kshs.

Table. 1. Surface of the Kisii district and its divisions ( see for
location Fig. 3) Population- {: farm cdensity (Hubert 1972)

Area total persons/km2 number ave.size persons/(kmz)
population of farms of farms farm
(ha)

Keumbu 543,2 195009 359 23500 20350 83
Kuja 553.1 172014 311 24000 2.48 7e2
Kitutu L77.2 219989 461 26500 1271 8.3
Nyamira 411.6 145,001 352 17000 23k 8e5
Subtotal 1985.1 732013 369 91000 2.13 8.0
settlement 2421 23000 95

Table: 2. Planimeter results from the vegetation map (Trapnell 1969)

Vegetation type surface %
(ha)

2a : open graesland, rock outcrops 6440 363 O

8a+9 : poorly drained falt valley bottoms + 7000 37 %

5 : montane acacia 9475 4,9 %
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4o : broad=leaved savanna 16320 Bt %
25d : lower moist forest clearings 17160 8.6 %
35+35d : moist montane forest clearings 128645 70,0 %
Kisii district without settlement: 195040 100,0 %
West=-sotik settlement area 5 25040
Total Kisii district 3 220080 ha
Table 3. Crops in Kisii-district.
1972 1973
production area yield production area yield
(tons) (ha) (ton/ha)(tons) (ha) (ton/ha)
CROP,
Maize
hybrid 95753 27358 3.5* 149450 42700  3.5*
local 12685 5074  2.5* 26250 10500 2.5*
total 108438 32432 175700 53200
Pyrethrum (dry fls) 8556 21000 O.L* 5577 14000  O.4*
Coffee (cherries) 11808 6645  1.77 10402 6488  1.60
Tea (green leaf) 9012 L4655  1.94 11005 5620 1496
Bananas (bunches
exported) 1114372 1166 0,965 2191433 2000 1000*
Passionfruit 2000 970 2e06 1000 322 T
Groundnuts 438 600 0.73 21 180 0.12
Beans and Peas 1061 1657 0l.64 2064 4300 0,48
Soybeans 83 130 0,64 - - Colid
Castor 11 20 0,57 9 16 0.57*
Sugarcane 94800 1264 75.0 97500 1300* 7540 *
Fingerﬁillet 1450 2263 0.6k 1170 1830 0.64*
Sorghum 845 704 1,20 384 320 1.20
Cassava - 185 - - 120 -
Sweet potatoes - 2374 - - L4160 -
Irish potatoes 842 208 4,05 1260 311 L.05*
Cabbages 216 297 0.73 390 539 0.73

Tomatoes 222 124 179




Carrots 77 16 Lok

Oninns 217 134 1.62 220
Pineapples - %4 -

Chillie & Peppers - Ly -

Wattle bark 20 120 - 2 130

=Source: Annual reports 1972 & 1973, Mine of Agric., Kisii

Calculations; *Estimates®

Table 4a. Crop & farm surface of the most important crops, average.
39 farmers in Majoge chache, Kuja, and 62 farmers in centeral & east
Kitutu.

Calculated from loan application forms 1970 - 1973,

Land & Farm Management division, Ministry of Agriculture, Kisii.

Present and proposed situation (after loan approval)

farmers Total percent average crop surf

with the crop acreages farmer

pres. Prope pPree DPrope prese Prope DPreses Prope
KUJA
coffee 31 31 25.4 24,0 6.0 % 5.6 % .82 .77
bananas 22 23 1643 1649 4,0 4,0 74 .74
tea 2 18 15 23.0 - - «75 1.28
pyrethrum 1 9 1.0 9.k - - 1.00 1.0k
maize 35 33 45,2 94,8  Bh.h4  22.4 15 2.87
pasture 39 38  166.7 188.4 39,5 L4i4h L,28 4,96
TOTAL 39 39 L422.5 424,00 100%  100% 10.83 10.87

(average farm size)

KITUTU
coffee 12 6 71 5.7 - - «59 «95
bananas b 1 1.6 0e3 - - «39 « 30
tea 52 56 6948 119.6 12.1 20.7 1e3k 2.14
pyrethrum 52 60 6Qe1 105.5 10.4 18,2 1.16 176
maize 61 59  155.3 8L,7 26,9 14,7 2455 1o bk
pasture 61 58 16149 200.1 28,0 23.6 2.65 3.45
TOTAL 62 62 578.0 578.,0 100% 100% 9.32 932

(average farm size)
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for the KUJA sample the altitude range was 1500 - 1700 m,
fer the K1TUTU sample the altitude range was 1800 = 2000 m.

In Majege chache tea-development and the accempanying read comstructienm

was just started by KTDA, as well as the comstructien of a tea factery

at Kiamekama.

Table

tetal

farm

nerth:

5.1
7.0

7.4
8.3

9.7

10.0

10.2
10.2

4

Farmlayoeut of 39 farms im Majoge chache location, Kuja divisien

acreages and propesed acreages from leam application ferms (acre-

s;) applicatiom and recording years: 1970 - 1973.

coffee

newW Prop.now prepe

Kanyimbe.
1.2 1.2
1.# 1.4
-
& ald
15 5
1.0 1.0
.8 .8
. ¥

middle; Beech.

k.6
5.0
5.5
55

549

A

.“' c"’

prop: 7.4

o3

o3
-3

.“

bananas

ol
o3

3
5

.4

maize
new prepe.
8 b
1.9 .8
.7 1."
300 1.4
5.1 3.0
3¢5 35
$a1 " 148
21 .21
1.3 1.3
- 1.3
1.8 .7
1.5 1.5

grazing other crops oether
now prepe. Crop new prop.use
ROW prep.
2.0 2.2 scn 6 o6
2.2 3.1 tea = 1.0
igra 2 o2
L.6 3.6 i/p - 50
3.9 4.1 tea - 1.0
pfr 1.0 -
2.5 2.5 tea - 1.0
pyr = 1.0
i/p - 1.0
7.2 7.7 =
5.4 5.4 =
4,9 6.2 tea - 1.0
2el 22 =
3.5 2.8 1i/y - o7
5.0 5.0 = h/s .5 .5
2.1 2.1 tea - 1.3
fim .2 =~
2.1 3.6 pia 1«2 142
trs .2 .1
sen 2 .2




59
6.2 .8
6.5 5
6.8 «5
6.9 5
74 1.3
8.8 .7
8.9 .8
9.2 5
9.4 -
10.2 .6
10.7 1.2
10.8 1.4
13.5 1.3
14,2 o5
18.3 5
22.9 1.3
38.7 2.0
seuth;Boseti
k.7 -
6.2 7
9.6 5
10.4 -
10.7 -
18.8 1.0
24,3 ]
28.9 -

20

od 5 513 = 51
o8 o3 314 = 2.8
o5 5 o5 1ot o9 3.5
5= = 1.3 43 2.8
oF o o5 13 15 Ju2
1¢3 6 = 3.6 2.0 1.0
o7 9 <9 4.6 2.2 1.6
6 = = 5.7 2.0 1.5
o5 o6 1.2 4.7 .9 1.9
- = = 3,0 2.0 5.9
o6 161 1.1 2.6 1.1 4,2
162 o3 o3 ko3 3.4 3.2
14241 2.1 = = 6.4
1.31.3 1.3 6.6 5.3 4.2
5 = .6 8.4 3.2 4,2
o5 ob HT11.2 8,2 kD
1.3 = = 4,5 3,5 8.7

2.02.5 2.513.212.213.5

<= 0.6 .5 -~ - 2.7
o7 o8 w8 3B b W7
05 - - 5.0 5.1 2.1

=962 1e1 ki1 28 346

= o6 o6 5.7 Uo7 3.6
1.0 = = 7.3 4,8 5,6
08 - -, 9.0 5.0 9-0

6.2 5.414.0

2.9
345

bk

347
ko

2.0

2e3
2.0

L.0
5.9
4,2
5.2
6.4
545
7.8
6.9
10.0
11.5

2.5
2ol
k.0
L.6
7.2

10.0

13.8

tea

tea

veg

igr

sWp
tea
tea

tea

tea

tea

i/p
tea
tea
i/p
tea
Bcn
tea
tea

.

o2

1.0

crop -

1.0
1.0
o7
o3
o3
1.0

1.0
1.0
2.0

«3
1.0
1.0
1.0

o3

1.0
1.0

ol
1.0

2.0
-7

1.0
o8

1.0
o2

k.0
2.0
1.0

pyr
ftr

bsh
fim

¥sh

sun

pyr

pyr

h/s

scn

pyr

BWP

pyr

ftr
pia

PyT
Pyr
h/s

.8

9

-9
-7

.8
5

1.0

5
«1

1.0

2.0

o7

9

«5

6

.6

.6

5
.1

2.0
1.1
1.0

i/p=Irish petatee, pyr-pyrethrul,scn=sugarcano,igrginproved gragQ pfr=pass-

ionfruit, pia=pineapple,ftr=fruit trees, swp=sweet petatee, fim=fimger-

millet veg=vegetables, bsh=bush, trs=trees, h/s= hemestead.




2e
2.1

21

Coffee in the Kisii districte.

History and development.

Before the Second world war Kenyan coffee was nearly exclusive-
ly produced by expatriates on estates. The government did not
encourage African small holders to grow coffee, because fear
existed that native poorly tended coffee plots should become
breeding grounds of pests and diseases, and that bad quality of
smallholder coffee should damage the reputation of the estate
coffee.

There may have been some truth in these objections, because the
production of disease~free, high quality coffee by local growers
requires a high level of technical supervision, which was not
available at the time. On the other hand, more and more local
farmers came into contact with the money ecomomy, a precess which
has been accelerated by the war, and became very eager to grow cash
cropse. In 1946 the Government began to foster cash crops production
by smallholders in suitable areas.

The expansion of peasant coffee got another pulse hy the appearance
of thé Swynnerton-plan in 1954, which rested on three proposals:
land consolidation, farm planning and a rapid expansion of cash
crops for smallholders,

Presently of the total coffee surface surface of Kenya, 85,000
ha, 31,000 ha lies on estates and 54,000 ha is cultivated by small-
holders, of which 6,700 ha (12 %) in the Kisii district. After some
small introductions in the district of coffee growing halfway in
the thirties, Kisii smallholder coffee began to expand rapidly in
the early fifties. Of the 86 farmers interviewed, 11 planted coffee
as early as 1952 and '53 and the majority planted coffee between
1957 and 1964, when the Government stopped to encourage coffee-
planting, considering the world coffee price. Some farmers (15 of
the interviewed) began introducing or expanding coffee on their i
farms around 1966-69,

In the cource of coffee production from 1955~ '75 (table 1)
the main planting periods appear clearly about 5 = 7 years after

planting, when the trees can be considered fully productive
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In the recent years, coffee developement in the Kisii district
has slowed down considerably, giving room to pyrethrum and tea
development in the medium altitude areas (1600-1800m), These latter
cash crops have several acdvantages over coffee, of which the most
important are:
= The harvest period, and thus the labour peak, is much better
spread over the year,

- Yield differences between years are smaller,

- Product price fluctuations are smaller,

= Monthly payment, contray to the yearly payment for coffee,

- Probably collection, transport and work-up of tea and pyrethrum
are more efficiently organised than of coffee.

In fact, after 1970 nearly no coffee is planted, and a lot of
farmers in the higher areas seem to neglect or uproot their coffee
in favour of pyrethrum and tea production. Most of the cooperative
societies under the KFCU, originally only dealing with coffee,
presently also collect pyrethrum.

The Survey

The survey carried out on coffee in the Kisii district can be
divided in two parts Viz.

The questionnaire on management.

After some discussions with mr. B.K.Lusweti, coffee officer in
the Ministry of Agriculture in Kisii,and Mr, Lubanga, diretor of the
Coffee Research Station in Kisii, a questionnaire was made in order
to obtain an idea how farmers manage their coffee fields.

The questionnaire consisted of questions to the famers, which were
asked with the help of an interpreter, and of data, which had to
be measured or estimated in the field.

The intention was to collect yield data of the visited coffee plots
at the coffee factories after the 1974 harvest, but this proved to
be very difficult, as the administrzation of the factories had not
yet been finished by March 1975 (when I left Kisii).

Originally the aim of the survey was, to find a relation
between the manapgement and productivity on ope szide and soil types
and/or physiographic units on the other side. This appeared to be

very difficult, because there existed great differences in manage-
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ment practices influencing yields within the unite, yield data were
not available.

For the above merntioned reasons the survey was started within
the detailed soil survey areas of harongo ridge (PR3) o~nd Irrizonga
(PR 1) ir Janjare, These areas were considered representative for
the Western part of the district from a soil science point of view
and as nobody mentioned the contrary, it was assumed that thecse
areas were also rcpresentative for coffee management and productivity,
which appeared not to be true after a closer look on the statistic:zl
data oN coffee productivity of different cooperative coffee societies.

Search for and interpretation of coffee production fijpures.

Considering the locations of the 26 Cooperative Societies zand
knowing the cherry=-intake it is possible to draw some very rough
conclusions about the relation between the productivity and factors
as altitude, rainfall and competing crops, assuming that the
productive area of a coffee factory.

These conclusions can be made more pricese, when the figures are
split per coffee factory, so that 67 productivity zones can be
distinguishéd;.&he area delivering to a factory must be located
around the factory, because cherries have to be processed the same
day of picking, and they are 6-7 times as heavy as clean coffee,
which makes it senseless to transport it too far. For the factories
of a coffce society this is not always the case, sometimes the facto-
ries lie in a strip along side a river (e.ge Mogunga), or sometimes
the society head office is situated at the factory nearest to a main

road or a market centre (e.g. Kenyoro)

Becides the big amount 6f calculation work, needed for an approa-
ch per factory, it was impossible to map the exact places of all the
factories.

Data were gathered of licenced acrcage, number of growers and
cherry-intake per CS5. for different years and from different
sourcese. Most figures came from the KFCU head office and from the
office of Mr. B. K. Lusweti.
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Fig.4 Coffee management in the Kisii district
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Source: Mr. Lusweti, coffee officer (adapted) Month

Fig.5 Coffee production in the Kisii district (see table 5, page 25)
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Table 5., Coffee production and value, 1956 - 1973
Deliveries from Kisii district to the K.C.P.U. (Kenya coffee planters

union), Clean exparchment.

Year Production Value Price
(tons) (x 1000 Kshs) (Kshs / kg)

1955 /56 8o 191 2.40
1956 /57 235 546 2.30
1957 /58 260 658 2.50
1958 /59 470 1206 2.60
1959 /60 610 1439 2.40
1960 /61 975 1617 1.70
1961 /62 1136 3318 2.90
1962 /63 70k 3686 2.50
1963 /64 2023 12326 6.10
1964 /65 1722 10760 620
1965 /66 3423 19240 5.60
1966 /67 1660 9060 5.50
1967 /68 3226 19718 6.10
1968 /69 2469 13650 5450
1969 /70 1908 14490 7460
1970 /71 1797 12958 7.20
1971 /72 2980 21071 710
1972 /73 2164 18740 8.10
1973 /7% + 1850 (estimate)

1974 /75 + 4000 (estimate)

Source: Mr., B. K. Lusweti, coffee officer.(with exception of the

estimates)




2e% Crop management in the Kisii district.

Fige U gives a very general indications of the main management
practices in coffee and their place in the year.
Flowering is initiated by the first rain after a dry period, =o
in the bimodal climate to the Kisii district there are two flover-
ing periods:
= In the beginning of the long rains after the long dry period;
the main flowering for the cherries of the harvest.

= In the beginning of the short rain after the short dry period a
secondary flowering for the cherries of the secondary harvest,
the fly crop.

Pruning should be done in the long dry period, and fertilisa-
tion during the start of the cherry-formation, about one month
after the start of flowering. |
Planting and pruninge.

Nearly all coffee in East Africa is planted at 2,7 (9 x 9 ft)

in square, which gives + 14 trees/ 100 sqm. Afew farmers were

observed in Kisii, where the trees were planted (in 1964) at 1.8 m
(6 x 6 ft). At Kisii coffee research station trials were laid out
in other plant densities, which were not Buccesful until now.

Most coffee is planted in plots of 100 - 250 trees.

Up to 1962 the variety "Blue Mountain" was planted, after 1962
the variety "K-7", so 75 % of the Kisii coffee is Blue Mountain"
and 25 % is is "K7". All Kisii coffee is propagated from seed.
Coffee is nearly emclusively planted on very deep soils (more than
120 cm) with a topsoil pH of 4.5-6.5 and on slope of 3-15 %.

Pruning is always done according to the multiple stem pruning
system, whereby the laterals are cut of after two crops, so that
the crops are borne higher and higher, until the system is cut of
after 4-6 years and a new stem is formed from the stump at + 40 cm
heighte Annual pruning should consist of cutting the sublaterals
and the used lateralse In Kisii, the main pruning cycles are
generally made too long, so the stems grow to a height of 2 to 4 m.
which makes picking difficult, Sometimes 5 or more stems are

allowed to grow, whereas 2~ stems make a good shrub.
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Other vepgetation on the coffee plot.

a. Shade trees and shrubse. Lower than 1620 m (5400 ft) the use of shade
trees is advised in the Kisii district, mainly to reduce fungus diceases
although a positive effect of shade trees on these diseases hac not jyet
been proved. No difference wes found in the use of shade trees at
different altitudes. The influence of shading on the occurrence of
discases, including N=deficiency.could not be established, but the
impression occured that shade may help against weeds and overbearing.
Also shade trees may yield the farmer valuable timber (e.g Grevillea

robusta) and can be regarded as an intercrope

be intercrops.

wuite commonly farmers /grow part of their foodcrope within parts of
their coffee plots. Crops which are nearly as high as or even higher
than coffee trees are most common, such as bananas, mcize cnd the
popular maize/beans mixturee. These crops may give considerazble shading.
Sometimee pure stamdc of beans or vegetables can be seen in coffee plots.
In the higher areas also pyrethrum is used as an intercrop.
The impression was, that coffee with a clean weeded intercrop looked
healther than unweeded coffee, and that intercrops, in the way they are
used,do not influence coffee production adverselye.
Ce \leedse

However clean weeded and cultivated coffee should be best from the
point of view of competition of weeds with the rather shallow feeder
rooting system. Cultivation should however not be done too often with
regards to erosion hazards and root damage.
Most visited plots had o weed cover higher than 50%. But + 2/3 of the
plots were weeded less than months ago. It muet be kept in mind that the
survey was done during a harvest time rendering extremely high yields,
which probably caused a time shortuge for weeding. Also, much of the
veed cover consisted of dicotyledons and seedlings, which were sometimes
slashed. In very few plots weeding was done by plow and oxen, in most
cases only a jembe vas useds In some plots infestations of couchgrass
(Digitaria appe) and/or star grass (Cynodon spp.) occured. Weeding
appeared to be neglected and coffee on these plots looked rather poor.
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Table 6., List of cooperative Coffee Societies and Factories in the

Kisii district.

Kuja=division: 7 societies, 18 factries

Te
2e
Se
L,
Se
6o
7a

Kenyoro, Gesuguri, Nyamagundo, Gesebe.
Iyabe, Kebacha.

Nyachenge, Iringa.

Gakero, Itabogo.

Nyamarambe, Nyzkorere, lMosache, Nyamonari.

Ryasuta, Orienyo.
Kenyenya, Nyabioto, Mogumo.

Kitutu-division (mainly wect) 8: societies, 21 factories

8e

%

104
11
124
13
1.
15

Nyaigwa, Ekerubo, Mekokoe

Kiomooncha, Sieka, Nyagoto.

HMarani, Nyabonge, Nyachogu, Rigoma.

l{oromba ,Keera
Nyakee,Kiogo, Igengee.
Kemera, Gesongo

Gesarara, Getwanyansi, Bochura (not in K.F.C.U.)

Ginango.

Nyamira-division : 3 societies, 10 factories.

164
17
184

Magwagwa, Igare, Nyaigena, Matongo.
Eake, Nyakenimo, Bisembe.

Nyabomite, Nyangoko, Kioge.

Keumbu-division : 8 societies, 18 factories.

19
20.
21.
224
23e
2k,
25

Mombasa, Masongo, Mocasae.

Nyosia.
Nyaguta, Nyaboterere.
Nyakegogi, Nyansongo, Motonto, Nyamokenye.

Nyaturuboe.

Mogunga, Magena, Nyamongo, Ekerongo. (Partly in Kuja-civision)

Nyamache,

26+ lyambunde, Kionyo
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Minerals and diseasese.

At the time of the survey most coffee looked unhealthy, having lost
much of its leavese This was probably due to the extremely high yields
of the 1974 crope. Leafruct (Hemileia vastetrix), leaf-fall and over-
bearing disease (tip-back) were commonly secn, specially in lower
altitude coffee, (coffec berry disease, Colletotrichum coffeeanum) was
common nearly everywhere; hot & cold dicease and crinckle leaf were
more or less restricted to higher altitude coffee. Nitrogen deficiency
could be seen nearly everywhere by the yellowing leaves, probably mainly
caused by redistribution of nitrogen from the leaves to the cherries.
Phosphorus deficiency could also be seen, but was difficult to distin-
quish from overbearing singse Fertilizer use on coffee was very rare and
fungus diseuse control was not or ineffectively carried out. Mulch was

séldom used, since crop residues and grass are used as fodder.

Harvest and transport.

Harvesting of coffee is a very labour intensive job, which was
formerly mainly carried out by women and children, but as nowadays
children are going to school, there seems to be a labour shortage. For
selecting the ripe cherries, picking has to be done every two weeks in
the harvest period. Also difficulties arise when the crop of trees,
over 3 m, has to be picked, for which ladders much be used. The crop
has to be transported within the same day of picking to the coffee
factory and is generally carried on the head or on mulese At the fact-
factory, the cherries are weighed and roughly graded.

Two grades are distinguishedes Most coffee brought to the factories is
first grade. All coffee entering‘the factories is wet processed and
sun dried afterwards. 6-7 kg cherries make 1 kg of clean coffee.

Some 5-10% of the Kisii coffee is traded as sundried cherries, called
buni.
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Table 7. COFFEE statistics, Kisii-district.

Society Noeof Ha.(2) Cherry-intake ,KFCU(tons) Min.Agr.(3) :i;§2e
grow?:? 1971 1972 1973 1974 1972 1973 71/72(h4)

1. Kenyoro %656 358.,2 1195 711 645 968* 664 536 163

2. Iyabe 1780 178.1 358 187 190 430 138 204 49

3« Nyachenge 1202 231.5 657 348 489 4ok 303 421 90

4, Gakero 1345 311.,2 839 423 796 965 530 619 111

S5e Nyamarembe 1666 212.1 617 239 k92 1343 152 355 5O
6. Ryasuta 2588 227.4 859 579 226 827 539 166 78
7« Kenyenya 3162 276.8 1184 %99 294 721 343 288 145
8. Nyaigwa 2217 48,0 1746 1695 881 2566 1143 753 238
9. Kiomooncha 1631 214,9 927 948 521 1647 942  L56 122
10.Marani 2339 k52,9 2082 1360 1572 2636 1325 1400 260
11.Moromba 1321 178.5 862 398 530 1102 644 561 119
12.Nyakoe 1753 317.7 567 350 348 851 350 40O 77
13.Kemera 1679 182.1 481 127 298 413 113 214 57
14.,Gesarara 1979 330,6 77h 761 255
15.Girango 982 123.8 190 ok 38 196 90 28 25
16.Magwagwa 2898 212.9 627 652 341 1304 538 317 8O
17 .Eaka 2014 2744 B34 861 k11 1226 814 356 108
18.Nyabomite 2559 322.1 1320 1310 915 2231 1293 792 187
19 .Mobamba 2020 343.,6 1427 483 396 1548 332 345 180
20.Nyosia 603 85.4 59 Ly 16 181 68 27 8
21.Nyaguta 1040 190.2 276 128 116 572 150 110 37
22.Nyakegogi 2331 398.2 1211 765 701 1589 785 691 149
23.Nyaturubo 1162 145.7 212 116 72 158 104 61 23
2k JMugunga 3950 679.1 1346 245 527 908 214 490 174
25.Nyamache 2036 bl 256 69 56 135* 67 53 33

26 Nyambunde 1836 206.8 545 190 119 276 124 96 63
total
(Gesarara) 49770 6536.0 20677 12785 10910 25687* 11034 9641 2656

Total 51749  6866.6 11808 10402 2980* (+
(1) Personal information from Mr, B.4.Lucwetie
(2) . b b+ . i " ,acres to hectares:X 0.4047

(3) from the wallbozard in the office of lir. B.l.Lusweti,
(4) Annual Report 1972, by S.l.Wambua,
*CRF & KFCU




Table 8, Coffee statistics, Kisii district, calculation results.

Society area average yield(ton/ha) Turn- lMeans: 1971 - '74
grower intake(KFCU)/Ha. out(1) intake yield
(are) 1971 1972 1973 1974 71/72 (tons) (t/ha)
1« Kenyoro 9.8 33 240 1.8 2¢7 7.3 880 245
2. Iyabe 10,0 2.0 1.0 149 24 73 291 1.6
3. Nyachenge 19.3 2.8 1.5 249 369 763 597 2.6
k, Gakero 231 2e7 1ek 2.6 5«1 7.6 756 2.k
S5e Nyamarambe 12,7 28 Tal Ba3 6.5 a7 673 342
6. Ryasuta g.8 Te80 2695 140 3.6 1140 623 247
7« Kenyenya 8.8 be3d 14 1e1 2.6 B2 €50 2.1
8. Nyaigwa 1547 560 4e9 245 74 7.3 1722 b9
9. Kiomooncha 13,2 L3 L 2.4 247 b 1011 L7
10 Marani 19.4 4.6 3.0 3.5 5.8 8.0 1913 L,2
11 Moromba 135 b8 242 3.0 Eu2 2P 723 b1
12 Nyakoe 1541 98 T4 149 2.7 Tl 529 Ra?
1%+ Kemera 10,8 2:6. 07, 1.2 23 Oab 310 )
1k, Gesarara(G)16.7 2.3 2:.8".2.2"  4&.2° 100" 3.47F
15 Girango 12.6 e85 D O3 146 76 170 11
16+ Magwagwa Te3 2s9 341 16 6.1 Tl 731 3ol
17. Eska 13.6 3.0 3.1 1-5 1"’-5 7.7 833 3-0
18+ Nyabomite 12.6 hel b1 2.8 5.9 7.1 1LY 4,5
19+ Mobamba 170 he2 14k 1.2 heS5 749 964 2.8
20 Nyosia 14,2 0.7 05 0Dal 241 b 75 0.9
21. Nyaguta 1843 1.5 0.9 0.6 3.0 7.5 284 149
22+ Nyakegogi 17.1 J3e0 2.0 1.8 h,0 8.1 1072 27
23. Nyaturubo 12.5 1.5 0.8 0.5 LT 140 140
2k, Mogunga 17.2 2.0 0.4 0,8 1.3 Ta7 757 y
25, Nyamache 3.2 D 15) 069 2s1 Ted 129 2.0
26. Nyambunde 11.3 2.6 048 0.6 1.3 8.7 282 1ol
Average(total) 13.3 Tee 260 17 3.9 78 (17515) 2ol

(=Gesarara) _ 701
Average highest

5 soce (H); 14,9 he6 Ze8 2.9 6.7 7ol 1362 L5
849,10,11,18;

Average lowest

5 soce (L): 13.6 19 046 0.6 1ot 841 277 Te1
15420423,24,25;

(1) :Turn out = Kg cherries needed for 1 kg clezn coffee,

(a)* tGesarara is not in KFCU, estimates given here are not

calculated in the averapges and totals.

(H),(L) :high and low groups of societies are selected on the average
yield 1971='74 (t/ha) (last column on this page)
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Fig.6 Monthly rainfall 1972/1973 and 1973/1974, Kisii town.

1972/73 :2.373 mm
1973/74 :1.817 mm

mm precipitation monthly

400 7
300 A
200
/ 1973/1974
-
1004
0 2  BEEe 1 L 1 L i i, i 1 A A J
0 N D J M A M J J A S
Month

Source: Pyrethrum Board of Kenya, Annual Report 1973/74 Nyanza Province




2e4 Distribution of coffee production.

The largest surface under coffee are situated around Kisii town
and along the road to the North, where also the main part of the
Kisii coffee is produceds There are 26 cooperative societies of
coffee growers, varying in size from + LOOO growers on 680 licenced
hectares to 600 growers on 85 licenced hectares. (Table 6). The
larger societies have 3=4 factories, the surface per factory varies
from 50 to 170 ha.

The coffee surface figures, given in table 7, are baced on
licenced handed out to the societies.

The real productive surface is supposed to be smaller for some
societies, for example the smaller societies at a higher altitude
and also Mogunga CS., which stretches from around Nyangusu to around
Ogembo, where much coffee is neglected or uprooted. Probably also

most members of Nyamache CS., are only dealing with pyrethrum.

An increasing part of the coffee production of the district is
provided by the best production CS., such as Nyabomite, Nyaigwa,
Kiomoocha, Marani and Moromba, which together had producted + 33%
of the cherries produced in 1971 and + Lo % in 1974. Less productive
CS5., such as Mogunga, Kenyenya, Nyambunde and Nyamache appear to
take a deereasing part of the total production (Table 8),

When we have a closer look at the distribution of the production
over the past years (table 5. Fige. 5) we can distinguish a tendency
of all Kisii coffee to produce a good crop once in two to four years.
This can partly be explained by the biannual bearing of coffee trees,
which is normally amplified by poor growing conditions. This does
not explain however, why most trees should bear a good crop in the
same year, while most trees bear g poor one in another year; the
normal biannual bearing should not be synchroniced,

Another explanation for the preat variations in coffee output of
the district can probably be found in the variations of the climate.
It could be imagined that in some yeeir:z the ripening of the fly crop
can interfere with the flowering of the main crope This assertation
should be proved by figurec on the relation between the fly crop

and the main crop for scverzl yearse. In 1974, a year with extremely
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high yields, the fly crop was only 4 of the total production
for the year.

As the a mount of crop depends on the flowering, which is highly
influenced by drought intensity in the dry period and the rainfall
in the following wet periode The more the climate for a given year
approaches a monomodal with a pronounced dry period, the better the
main crop could be. For the pood 1974 crop this is clearly demonct-
rated by the rainfall distribution from March 197% to March 1974
(Fig 6. page 32).

The distribution of the 1974 crop over the year (Table 9)shows
that the CS., which had a fly crop of more than 7-8 % of their
total intake for 1974, Kenyoro, liyachenge, Ryasuta, and to a lesser
extend Nyamarambe, all near the western border of the district, had
mediocre average yields (2-3 ton/ha over L years).

An eyecatching fact, arising from table 9 could be, that for
most societies nearly 50% of their cherry-intake came in one monthe
For the lower altitude CS. this was generally one month earlier
(Cctober) than for the higher altitude CS. (November), This probably
indicates a slower growing and ripening in the colder higher

altitude areas of the coffee growing part of the districte.

Yields and quality.

Average yields of cherries in the Kisii district are rather low
(Table 10). In general in Bast Africa the repgular average yield are
around 4 tons of cherries per ha; the average of Kisii for over
four years (1971 = 1974) reached only 2.7 tons/ha.

Partly this low average is caused by some poor yielding socie-
ties, e.ge. Girango, liyosia,Nyaturubo, Mogunga and Nyambunde,which
have an average yield of 1.1 ton cherries/ha. This constrast clearly
with the five best yielding societies in and around VWest Kitutu,

ton/ha.
With good management, regular yields of 7-8 ton cherries per

hectare should be obtained these yield figures are reached in a

good year (1974) as societies average by the West Kitutu societies.
Some of the farmers within these societies have a rather high mana-
gement level. The turn-out rates as they are calculated by dividing
the 1971 cherrie-intake by the clean coffee production for the same

year, reach 8,7 kg cherries for one kg clean coffee ac an averagc.
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Table 9 Coffee societies KFCU Ltd., Cherry-intake 1974; percentage per

society per monthe
CS.

noe Jan, Feb.Mar.Apr.May.June.

14 = = = 141 146 3.0 146 0.9
2 = = aw @l Wk B 8 WR
3e - - = B.X Ak 1.6 8 2
L, = - = &3 Wi 1.2 1.9 3
5. = = 432:0 %41 &8 F 2
6o w1 = 54,0 .9 L4 3.0 .5
e Ta2Z = = 15 wff w1 1.3 58
8. =~ - = 22 o 27 & M
9. = - = o5 W4 19 1.4 2.1
10, o = = o510 1.7 6 .8
1Me = - = 6 4 6 - 5,
12¢ =e1 = = 5 7 2.1 2.0 1.6
13 7ot 03 = = 3 1 - |
14, (not in KFCU, no figures available)
15¢ 363 & &0 1.8 1.0 o2 «9 3
6 2 L0 = L2 2 A N8 1.4
17 = - = owm a1 8 12 _Wh
8. - - o= QP M B 5
1 1,0 0 = .3 2 10 17 7
200 169 1 = B8 2 = o 3
216 226 0 = 43 #2 = N R |
22. = - - - - 3 9 .6
23e 53 = = o2 S5 = - -
2k, =~ D = 45 485 A4 1.5 1.0
25 b 2 = b B W1 1 H
26. 2.1 - - W3 W4 - A S
over all:

S 40 0 B 5 1.3 1.0 6

12.9
9.k
Sult
3.k
1ol
6.5
21
8.1

15.8

11e2
50

15.9

1.9
6.4
9.3
10.0
949
2.7
2.0
ho2
1.7
1.9
1
.6

77

62.0 15.5
65.8 22.1
47.0 30.2
47.8 36.7
52.8 37.1
57.7 21.k
2943 56.4
37.9 3€.8
22.5
377
47.5
2642

57.8

6ot
46.6
3445
Lok
78.1
13.8
15.2
43.7

5.6
L4, 6

2.6
1846

62-2
3644

1.0
39.5
3846
61.9
55.8
39.7
23:4
bs.7

41.3 38.4

July.Auge Sept.Uct. Nov. Decs

1.5

<9
8.1
8.0
2.9
11
7ok

1241

2¢5

9.3
19.6

2e1

173

20.2

5.5
2.9
59
8.6

17.8
23.8
10.6
152

L,3

14.8

8.6

749

% of
total

348
%7
345
38
S5e2
Be2
2.8
10.0
Golt
10.3
L.3
Ind
1.6

.8
5.1
4,8
8.7
6.0

.7
2.2
6.2

1.1
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The turnout should a verage 6-7 kg cherries for one kg clean
coffee, Much low guality (ec.g floating) cherries influence the
turn-cvut adversely.

The quality of the Kisii coffeey as it is graded in Nairobi, is
rather low. The reasons lir. Luscweti gave for this are: The blue
mountain variety produces a mediocre qguality coffcee in Bast Africa.
The management, 2t the factory is not what it should be. The faru
management, especially the diseasc control, leaves much room for
improvement. The (predisposed) opinions of the coffece judges about
the Kisii coffee are not very positive.

The suitability of the Kisii district of the coffece growing.

The present coffee belt of the district as a whole cannot be
considered very suitable for coffee production, pgiven the current
prices (1974). Probably the areas between 1450 and 1650 m, where
the climate is relatively monomodal with one prounced dry period,
which is probably the case in West Kitutu, are the most suitable
ones for coffee growing within the district.

Much reseach remains to be done on the connectionc between yields
and micro-and macroclimate, especially within given years. Some-
thing can probably be done on prohibiting or inducing flowering in
different times of the yesar by means of plant hormones. This could

enlarge the areas suitable for coffee growinge
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Table 10 : Kisii farmerc Co-Operative union Limited. coffee societies.

Cherry-intake 1974 (kg cherries)

Society Jane Febe March  April May June July
1« Kenyoro - - 10527 15163 28915 15580 8753
2. Iyabe - - 589 1868 2445 2007 791
e Nyachenge - - L219 12309 14765 6730 1690
L, Gakero - - 2897 L4279 11245 18626 2724k
5. Nyamarambe = L1127 37157 14134 10537 9978 292
6e Ryasuta 792  L2L6 32761 7079 36602 14594 L379
7« Kenyenya 8897 - 9175 3000 695 9229 3898
8. Nyaigwa - - 5347 11373 43037 15557 1973
9. Kiomooncha =~ - 7598 5802 30495 23073 24998
' 10, Marani 10112 - 13306 27008 44506 14606 20896
11 Moromba - - 6194 L4237 6947
2755
12. Nyakoe 1234 - k168 6217 18033 17296 13569
13, Kemera 30656 1383 - 1279 279 - 478
15. Girango 6481 1159 76 2553 1978 381 1687 642
16 Magwagwa 2276 13 2009 5505 19342 22957 14567
17« Eaka - - - 1522 5968 14149 5284
184 Nyabomite - - - L35 21792 L4565 10690
19+ Mobamba 15295 = 214 4275 2536 15936 2576k 11508
20. Nyosia 3375 235 1506 389 - 677 507
21. Nyaguta 14902 228 1552 1000 - 227 428
22+ Nyakepgogi - - - - 5080 14903 oLgL
234 Nyaturubo 8383 - 275 761 - - "
24. logunga - 207 781 4970 897 12170 8930
25+ Nyamache 8596 291 . 832 1055 112 149 511
26. Nyambunde 5853 oLE 1096 72 1431

Total 116843 3770 8449 196669 138991 327609 254596 163822




Table 10 : continued.
Society Auzust
1« Kenyoro 124554
2e Iyabe Lokl
e Nyachenge Lg1z2
L, Gakero 3200hL
5 Nyamarambe 190Lg
6« Ryasuta £3518
7« Kenyenya 15012
Ye Nyaigwa 208137
9« Kiommoncha 260350
10, Marani 296311
11. Moromba

555255
12. lyakoe 135029
1%. Kemera 15369
15« Girango 3809
16. Magwagwa 83685
17. Eaka 114388
18. liyabomite 220827
19. MHobamba 152632
20+ Nyosia 4975
21. Nyaguta 11432
22« Nyakegogi 66160
23+ Nyaturubo 2716
2L, Hogunga 16988
25 lyamache 126
26. lyambunde 1593
Total 1983491

38

cente

600000*
287248
L2065k
L61C79
708950
L7704
211617
972778
875862
979731
;87138
§1422%
53665
12585
606363
422877
945926
589326
25045
87228
695054
7814
LoL788

2371
51382

10599043

Oct,

150000*
95014
270218
354297
498032
176580
L0E726
996739
370127
984780

522798
z2;0kk

238382
123740
LLLEy
625742
880389
597628
112058
319047
630587
115947
414782
100000*
169694

Hov,

15000*
3954
72843
76903
28532
9121
53056
310874
Loz45
24h339

216241
18096

71236
39485
71167
35969
132102
132852
32308
136002
168044
20890
39268
20000*
23854

9870818 2022473

Dece

06ou02*
130258
8oh160
96504k
1343422
826713
721305
2565815
1646650
2635567

1101561
850909

k1272
195576
1304351
1225899
2230726
1547966
181075
572056
1589312
157883
907781
135253
275913

25686534




Fig.7 Coffee Societies in Kisii district (1-26)
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A Highest point in Kisii district: 7255 ft
A Lowest point in Kisii district: 4550 ft
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Table 11 List of mames of surveyed COL'Fsl farmers

Te
2e

Je

b,

Se

6e

Te

8.

9e

106
1.
124
1%
14,
15.
16.
17
18,
19.
20.
214
22
23
2k,
25
26.
27
28,
29
30,
31,
32¢
33
3k
35
36,

Gesaro Okindo, Boochi, Ne Ogembo, ¢f. Nyamongo. rege
Momanyi Nyamwario, Boochi, Ogembo-Ikoba road. cf. lyamongo
Kebate Omabere, Boochi, L L " 4

Harrison Tinega, " " " " "

Mogunde kegesa B n " n "
Vincent Okongo " " " " "

Manoti Okenyuri, Bootabori, n. Ikoba, CF. Gakero.

2

Nyagiro Mochamo, Bogetonga, no. Ikoba, CF. Mosache

Mainge Mochama, gt £ i

Samson Nyanchoni, " " "

Nyangau Ruora, s 1 Ly

Tungai omuria, i " "

Mochama Magare, L i n

James Mogire, " n "

Yosita Anyona, Nyaramba, CF. Nyamarambe (S. Mugirango)
Maota Ogero, L 1t "

lMokera Ogero, 1 " n

Magoto Oganga, L 1" "

Orangayo losaro, Bogetonga, ne Riosiri, cf. Nyamarambe
Omoro Oyugye, Kamagambo, ne. liyakino, cfe. MIscthi (S.Nyanza)
Manashon, Kamagambo, ne Riosiri, cf. Maathi (S.Nyanza)
Oteyo Ketakwa, n, Riosiri, cf. (S.Mugirango), cf. Nyamarambe
Sabonsi Onyoni, Nyaramba, cf. Nyamarambe

Okioga Mbaka, 4 "

Jacob Ogendo, " "

Genchabe Onyando, Bomariba (l/anjare), CF. Nyamagundo
Sebastiano Oudora," S L

Okeyo Masiemo, " " L

Otete Osoro u" " L
Philipo Obiri, L " "
Matiesi Twara, it " "
Samson Kenyanya, Biokanga (S. MUgirango CF. Nyamarambe
Odero Ayienda, " " "
Okongo Nyakundi, " L L
Okongo Nyakundi, " L "

N0«

587
265
1749

210
1321
2022
1110

1755
2286

23k
1667
1421
1886




b 1

37« Orosa Patrict, Nyaramba " i 1205
38, Nathan Nyooka, 5 " " 2059
29. Nyakundi Mekenye, " ‘ H H 66
40, Mirika Bitengo, L ' L " 2047
k1, Ruben, Mogere, Boikanga " " 1068
L2, Ndege Onyoni, " ", CF. Nyakorera 1975
L3. Onyoni Migere, " CF. Nyamarambe 1125
L4, Ochiagi Ombati, Nyaramba (on Marongo-ridge); CF. Nyamonari 1029
45, Mageto Ogindi, Boikanga " " " 2019
46. Onyoni Mageto, " " o CF.llyakorere 1621
L7, Nyachongi Momanyi, Nyaramba(n.Nyamarambe), CF.Nyamonari h22
L. Mgiza Okemwa, " " CF.Nyamarambe 120
49, Omuro Okemwo, " n "

50 Ndiege Rangondi, Bootabori (Koba-Tabaka road),CF. Gakero 1460
51« Zebedec Bongoye, Bomariba (Wanjare), CF. Nyamagundo 535
52. Ombati Matinde, " " " 2%06
53« Matinde Ouko, L L 1 2953
54ke Matisha Ongoncho " " " 2281
55 Abuga Osore, " " " 481
56 Konyiri Osore, " " " 565
57« Nyangau Nyakabari, " L " 353
58e Mariakia Mgero, " " " 2500
59. David Oruru, Boochi,(Ogembo-Ikoba road), C¥. Nyamoyo 3132
60. Magoro Nyambaso, Boochi " " 2854
61+ Juvenalis Makiya, " " CF.Mosache 823
62. Mikel Msota, " " CF.Nyamoyo 2826
63 Omwowa Nyanweya, C.Kitutu, n.Gerare, CF. Gesarara 553
6le Areri Matara, co B " " 1261
65« Keburo Marukunga, " " " 1796
66. Michira Marukunga, " " " L7
67+ Kaniki Maroko, " " " 1695
68 Coronel Gisemba, " " CF. Mosasa(Samuel) ¥ i o
69. Yuvenalis Nyakebogo, " L CF. Gesarara 1726
70; Ombati Msuti, Bokione(Majoge chache)n. Sengera,CF. liyabioto, 337
71« Tai Mouti LA " " " 1016

72+ Francis Mouti, "nom " " "




73
74,
75
764
77
784
79
80,
81
32
83
8.
85
864

b 2

William Tinega, g s & n.Kenyenya, CF. Mogonga
Ayienda Onsase, Bogetaorio(Bassi chache) CF. Nyamache
Hose Ayienda, 1 " " L L}

Bosire Ayienda " i L L "
Onsongo Maiko " " " " L

Omagwa Babu, Bombaba(Majoge Borubu)n.Rionyego, CF. Hagena
Benson Ionsongo, Monyerero(C.Kitutu)n.Itibo, CI'. loromba
Angwenyi Onsongo, ¥ i CFe. Nyaigwa?
Maeta Mutieri, oburia(Nyaribari chache)CF.Masongo (lkvans)
lokano Machini, 0 " " CF.Nyaguta
Motanya Nyakundi, Nyagonyi(i/s Kitutu)ne.Zronge, CF. liarani
Nyakundi Moraria, " 1 " "
Guchana Kebagendi, i " " "
Kerobi Outinta i n " "

108
142
21
537
529
Loks
992
912
1685

495
850

1582
1142
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Table 12 Results of the coffee survey in the Kisii-district, for expla-
nation Legend (table 13)
Noe Gene Soil Alteother Prune disease CeSe
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Table 13 Legend and total data of the coffee survey in the Kisii
district carried out in November 1974,

(figures between brackets indicate the number of surveyed coffee-plots
in this class ).

General : General charactersitics of the surveyed coffee-plots.

1e Size of the plot: 1. more than 30 are (8) (The trees being planted
2. 15 = 30 are (20) at 9 x 9 ft., there are
3¢ 5 = 15 are (56) + 14 trees on an are(100m%
ke less than 5 are (2)
2. Year of planting: 1, before 1961 (51)
2. 1961 = 1968 (33)
3, after 1968 (2) not yet in full production.
Soil: some characteristics.
1. Parent material (according to physiographic map)
B: basalt (35)
g: quartzite (23)
G: granite (23)
A: andesite (5 )
2e Soil depth (according to detailed eoil surveys and augerings during
the coffee survey).

1 very deep, more than 120 cme. (66)

2. deep, 80 - 120 Clle (12)
3. moderately deep, 40 = 80 cm ( 7)
L4, shallow less than 40 cm. (1

3. Organic matter, dark topsoil (colour transition, augering during
coffee survey)
1. more than 80 cm (¥
2. 40 -« 80 cm. (34)
%, less than 4O cm,. (48)
4, Slope % (Abney hand-level)
Ae 0=3%( 3) 3% Ce 8 = 15 % (34) LO%
Be 3 = 8 % (33)38% D.15 - 30 % (16) 19%
Se Acidity of the top-soil (pH fluid indicator checked with pH-meter)
1 4 0 = 5.0 (21)
2s 50 0 = 6,0  (45)
3¢ 6o 0 = 7.0 (20)
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Alt,: altitude (map contour lines and altitude meter)
14 under 1620 m.  (30)
2. 1620 =1800 me  (37)
%, over 1800 me (19)
Other: other vegetation on the coffee plot, ege. weed intercrops, shade

trees

1 Shade (estimate) O, none (25) corre: shade: O 1 2 3

1. slight (21) Aitets € 7)) C10) € 2 € 8)

2. moderate(21) 2¢ (13) ( 7) (10) ( 7)

%e heavy  (19) 3 ( 5) C &) (&) C6)
2¢ Intercrope 1e NONE ¢ o o o o o o o (37) (often,only
2. low (beans,vegetable,pyrethrum)(12) part of the

%. high(maize, bananas) (37) coffee plot is

planted with
intercrop)
3+ Weed cover % (average of 2 estimates)
Oe. less than 30 % (16)
1. 30 = 70 % (35)
2. more than 70 % (35)

ke Last weeding done (information from farmer; no information:( 1)

1. less than 1 month ago (28) corr. last w.inge 1 2 3 b
2. 1 = 3 months ago (26) weed cover: 0. (13)( 2) (1) ( =)
3. 3 - 6 months ago (18) e 13D € 5 L)
Lk, more than 6 nonths ago(13) 2. ¢ B 7 (12) (12)

Prune: pruning measures and their effect.
1e¢ Tree height, average (measured/estimated)
O, more than 2.80 m. (48)
1« 1.50 = 2,80 m. (34)
2. less than 1,50 me ( 2) recently cut back)
2+ Number of stems, average (counted/estimated)
Oe 1 = 3 stems (15) 1e 2 = 5 stems (55) 2. more than 5 (16).
3. Last cut-back, year (information of farmer)(no information: (18))
1. before 1971 (33) 2. after 1970 (35)
4, Cut-back height, average (measured/estimated)(not detected: (22))
1. under 40 cml.(30) 2, over 40 cme. (34)
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Diseases: occurrence of some important discases,

Leafruit (Hemileia vastatrix), (estimate)

O. nearly none (14) corre.leafrust: O 1 2 3
1. slight (23) Alte 1. ( =) ( 9) (12) ( 9)
2. moderate (26) 2o ( %) (17) (12) ( &)
3+ heavy (13) 36 (10) ( 7) ( 2) ( =)

2+ Coffee=Berry=Disease(CBD)(Colletotrichum coffeanum)(estimate) (no

estimate: 10)

O. nearly none ( 6) correlation: o 1 2 3
1. slight (32) Alte 1. ( 1)C 9) (1) ( &)
2. moderate (26) 2e ( W)(13) ( 9) (W)
3. heavy (12) e A D) (B (W)

2. Number of fungicide sprays/year. (information of farmer(mo inf.:(2)).
0e Ox (38) 1.1x(30)2.2x (14) 3.3x ( 1) 4olix ( =) 5.5x ( 1)
L, Other frequently observed diseases (no other diseases observed:(32)).
a. overbearing dise., leaf fall, tip die back: (39)
be hot & cold disease, crinckle leaf: (15)
correlation: Alt.: 1 2 5
ae ( 20) (15) ( &)
be ( 1) C7) (7
5. Nitrogen-deficiency signs, yellowing (estimate) (ex: ( 1)).
Oe nearly none (28)

1. slight (39)
2. moderate (12)
%e heavy ( 6)

CeSe: Cooperative society, see also list of names of surveyed coffee
farmers

and list of coope societies and coffee fac-

tories
1 Kenyoro (14) 14, Gesarara ( 6)
L, Gakero ( 2) 19, Mobamba £ )
5. Nyamarambe (34) 21 Nyaguta ( 1)
7« Kenyenya ( 3) 2k, Mogunga {11)
8+ Nyaigwa (1) 25+ Nyamache (W
10. Marani (W) %06 Misathi=S.Nyanza ( 2)

11. Moromba (1)
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Coffee Societies in the Kisii District

Production

1971,72,73 and 74 (mean)
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Pyrethrum in the Kisii districte.

History and development.

During and after world war II, the most important pyrethrua
producing country, Japan, was cut of from thc main pyrethrum market
in the U.S5.i. The Kenyan Ilighlands, with their advantages of 2
temperate climate the whole yeur round, took over the kcy pozitioa
in the production of this, originally Dalmatian, insecticide crop.

The crop was introduced in the bheginning of the thirties by
coffee=planters trying to produce their own insecticides for pest
control in coffees In the }Mid fifties, after the appezarence of the
Swynnerton-plan, pyrethrum entered the African smallholder areas
and expanded rapidly during the sixties, while large scale
production declined rapidly.

Presently the Bastern part of the Kisii district produces large
part of the world pyrethrum production:

YEAR: 1969/70 70/71  71/72  72/%3 72/74
World prod.(tons dry fls).
11722 15633 21780

Kenyan prod (ton dry fls) 5909 9748  1kbk1h 10698 13722
Kisii prod. (tones dry fls) 2378 573%3% 8556 5577 8057
Kisii % of VWorld prod. 20,3 3647 393

Kisii % of Kenyan Prod. Lo,2 58.8 594 5241 587

source: Agrice in the Kisii district; pyrethrum post.

The area under pyrethrum is still increasing rapidly in the
Kisii district, as the formerly recommended lower limit for pyreth-
rum growing (2000 m) was lowered considerubly 2s a result of the
development of lower altitude varieties. Prezently Kicii farmers
grow pyrethrum down to an altitude of + 1650 m (5500 ft.).

Pyrethrum as a cash crop for smallholders in Kisii is competing
with tea and coffees The advantapges of pyrethrum and tea growing
over coffee growing are already mentioned in chapter 2.1. The most
important adventages and disadvantapges of pyrethrum growing compa
compared to tea growing are the following:
= Pyrethrum is = shert-term perennial crop; it can be uprooted und

abandoned rather easily in favour of another crop vhen product

price relations change.
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- Pyrethrum begins producing flovers in the year of planting and
is fully productive in the 2nd year; tea begins producing only in
the 3rd year or Lth year after planting and is conesidered fully
productive in the 7th year or 8th year, which makes the time-gap
between investment and beginning of returns bigger.

- Pyrethrum flowers are dried by the farmers himself and rather
easilty transported. For tea transport and work-up the farmers is
heavily depending on the orgcnization of the tea factorye.

- So0ils under pyrethrum are highly erosion sencitive, while tea can
restrict erosion and can be grown on places not very suitable for

pyrethrum (steep slopes, stony soils).

Both pyrethrum and tea are very intensive and labour is evenly
spread over the year, the more when climate, rainfall and tempera=-

ture i=s more regulare.

3+2¢ The survey.

Like the coffee survey (chapter 2.,2), the pyrethrum survey
falls apart in a manazement survey and a search for and interpre-
tation of production data in different parts of the districta
The pyrethrum survey began with some interpretation of production
statistics, which eased the choice of the sites for mznagement
surveye The main statistics data pathered were datz on dry flower
production and pyrethrum-content from the different Coop.Societies
dealing with pyrethrume Unforrnately, it was impossible to obtain
data on the pyrethrum grown surfaces of the different CoopeSocie -
ties,

The origins of the statistics muterial used were:
The Masaba Farmers Cooperative Union (MFCU) in Keroka, with 25 Coopn.
Societies; the Kisii Farmers Cooperutive Union (KFCU) in Kisii-town,
with 15 Cooperative Societies dealing with pyrethrum, and the
pyrethrum office of the Kisii ministry of agriculture (Mre jieae
Langweni, pyrethrum officer). In February 1975 an excursion was
made to the Pyrethrum Board of Kenya and their processing plant in
Nakuru, where some addition information was obtained.

48 the area under pyrethrum is still expanding, it can be
expected that some more KFCU CoopeSocieties are goiny to deal with

pyrethrum,. 3 - i
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Table 1% Monthly Pyrethrum production of the Kisii distriet in the pool
years 1971/72, 1972/73 and 1973/74 (Oct.=Sept.) (tons dry flowers)

1971/72 1972/73 1973/ 74
October 1110 757 641
November 1122 862 1182
December 592 568 862
January 778 509 799
February 7214 437 609
March 74l 234 312
April 638 -(+) 211
May Le2 -(+) L2s
June Lol 797 806
July 515 183 709
August 677 699 710
September 731 530 785
TOTAL 8556 5577 8056

(+): farmers delivery strike,

Table 15: Pyrethrum production by the CoopeSocieties under K.f.C.U. Tons
dry flowers produced in the pool=-year 1973/74 (Oct.-Sept) and Octe.-Feb.
1974/75 (4 months)

no. name prcd. '75/74  10/73-2/74 10/75=2/75 pyrethrum contents
(tons) (tons) ' available . 10/74-2/75

1. (17) Eaka 28 7 145 1.22

2e (15) Girango 26 7 26 1.33

3e (13) Kemera 25 12 14 |

ke ( 7) Kenyenya 86 16 154 1.23

S5¢ (16) Magwagwa Lo 12 22 1.30

6. (19) Mobamba - - 7 1426

7¢ (24) Mogunga 72 10 82 1.18

8. (18) Nyabomite 19 3 21 1.46

9« (21) Nyaguta L0 9 L2 124

10. (22) Nyakegogi 32 5 50 1.22

11 (25) Nyamache 136 29 101 121

12. (26) Nyambunde 103 22 Ls 1420

13« (23) Nyaturubo 41 7 39 1.25

14. (20) Nyasia 36 b 23 127
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15« ( 6) Riasuta - - 2 1425

TCTAL 686 156 775 1.27(average)
Figures between bracket: numbers of coffee Coope.Societies as in chapterc.
Sources: K.F.C.U. pyrethrum statistics.

Data on the production of pyrethrum in the Kisii settlement
area, which is administered by the Settlement authority in Sotik,
were not collected,

For the management survey a questionnaire form(appendix 2 )
was used nearly identical to the Coffee questionnaire form.

Farmers were in interviwed 2¢ pyrethrum fields around 4
Cooperative Societies selected per location znd per average pyreth-
rums content for 1971-1974 measured.

location alt. (m) pyre. cont.% prod. 71-74 members

Nyanturago centre 1800 1623 %07 ton 2806
Gesima east 1930 130 zZ13 m 1340
Nyansugu south 1940 1e14 313 © 214k
Ting'a north 1990 1463 397 2h2h

The aim of the survey was to find out whether the differences
in quality (pyrethrums %) could probably also be explained by diffe-
rences in managcment or soilsc used for pyrethrum growing, 2 part
from the climate.

It appeared that it was not eacy te find the production of a single
field or the yield/ha. Probably with some more patience or time
available it would have been possible to obtain these figures.

3e3e Crop lanagement.

Planting and pruainge

Pyrethrum is multiplied vegetatively in pyrethrum nurseries
at a relatively low altitude, vhere vegetative growth is rather
greats The Pyrethrun Board of Kenya supplies the plants to the
nurseries, for Kisii in Nyosia ond Sotike The closes used in Kisii
are: 4331, 4729, sBf65/58, ma/65/99, L/64/129, etc. and a mixture,
called Subukia bulk, The plants from the nurseries or from former
fields are split and planted in the farmers fields. According to
cland the usual spacing in smallholders fields is 1 x 2 ft. this
cives 540 plants/are, but in the Kisii district plont density is

much greater, at come societiec up to ower 1000 plants/are,(table
L ]
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which probably makes the plants to reach their normal soil cover and
to produce flowers earlier.

Pyrethrum ie generally planted in rows with 20-50 cm distance
between plants in the row and 30-70 cm between the rows, sometimes
widespread. Planting in the beginning of the long rains gives the bect
chance of a good starte. Most pyrethrum in Kisii is planted in April or
lMaye

Pyrethrum fields are generally on not too steep slopes. Soil pH in
the surveyed plots was generally around the remmended lower limit of
5.63 around Tinga, where pyrethrum content is the highest within the
district the average pH of the surveyed plots was 5.3 in the topsoil and
4,6 at 120 cm depth.

Pruning away the old flower stems, necessary for maintaining produ-
ction and facilitating picking, is generally done at least once a year.
Weeds and intercropse.

Weeding after picking, is the most labourious task in pyrethrum
production. It has to be done at least once in & weeks to maintain
production, because the shallow rooting pyrethrum plants can not stand
competition of weeds,

A weeding trial near Keroka (Mwakha) led to the following results:
Weeding frequency fresh flower yield (tons/ha)

once in 2 weeks 2,56
once in 4 weeks 2.78
once in & weeks 2.62
once in 16 weeks 0.25
once in 32 weeks 0.05
unweeded 0,07

On the survey farms weeding frequency was generally once in two
months and the weed cover was subsequently rather lows. Although pyreth-
rum should be weeded with a forked jembe to reduce damage of the
pyrethrum roots, only 4 of the 26 interviewed farmers weeded with a
forked jembe,normal jembes The major wcedsome other weeded with a small
composite seedlings or perenniol prasces. (table 4).

Pyrethrum is sometimes planted asz an intercrop in other pereunial
crops, such as passionfruit (around Gesima) or young tez, but generally

it is planted in nearly pure stuntse Some single plants of other creps



can often be seen in pyrethruwa plots, e.; . cabbage, onions, patatoes,
maize, peas (sweet lupins), cinsage (Gynandropsis gynandra), etc.
Diseases und mineral fcedinge

It is rather difficult to measurc the impact of diceaces and pects
in pyrethrum. The fungus diseascs bud-discases (Ramulerie bellunencis)
and root rot (Sclerotinu sppe) could sometimes be secen during the survey,
but nowhere very serious. llearly everyshere root knot nematodes (lielo-
idogyne sppe) were present, but damape was not very clears

Pyrethrum requires rich soilz and a good mineral feeding, especially
of phosphorus, but I did not see deficiency sings although only 2 of the
interviewed farmers fertilized their pyrcthrum at planting time, one
with a tablespoon of superphosphate/ plant and the other with cowdung.
Too much nitrogen leads to excessive vegetative growth and reduces
flowering .

Harvest and work-up.

Picking of the flowers at the two-rows=disc-flowers-—open stake has
to be done once in two-three weeks, and can be carried out by children,
because the flowers are at 50=-80 cm height. Directly after picking the
flower-heads are sundried om mats or trays, generally on the ground.
However for aeration elevated trays would be better. The guality of the
product depends greatly on the right stage of the flowers at picking
time and the method and speed of dryinge Higher pyrethrums content is
paid better. In sept. 1974 the Nyangusu product with 1.11 % made 406
cte/kg, whereas the Tinga product within 1.69% made 616 cts/kg, the
average was 1¢34 % and 491 cts/kg. Dry flower weight is + 20% of the
fresh flower weight. After drying the flowers must be transported rather
quick and well protected from moist to the processing plant in Nakuru by
the CoopeSocieties and the Union.

Crop rotation.

As pyrethrum is @ high demanding crop from the point of view of
physical and chemicel soil properties rotations should be planned
carefully. The best practise is to alternate 3 years pyrethrum with at
least 3 years of a well tended cereal crop or grazing follwed by one
Year cereal crop for destroying perennial grasses.

According to the interviewed a lot farmers seem to follow these

recommendations, but it must be kept in mind, that a lot of farmers in
the lower areas have planted pyrethrum for the first time.
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Table 16: Pyrethrum production by the Cooperative Societies L..¥.C.U. lice
of members. Dry flower prod., Pyrethrumes content and prethrins prod. in
the pool years from Octe. to Sept. 1971/72, 1972/73 and 1973/7h.

CeSe noeof 1971/72 1972/73 1972/7%
nane members A B C A B Cc A B C
1972/73 ton %  ton ton % ton ton % ton
1« Birongo 2995 522 131 6484 302 1:27 383 366 1,29 4,72
2, Esani Sl 167 1416 1,94 96 1.11 1.06 110 1.14 1.25
3e Gesima 1340 361 1e32 4,77 243 1.28 3.11 335 1.30 b3
L, Ibacho 1593 380 1230 L.9L 270 1.25 3,37 302 1.25 270
5« Gesusu 1254 260 1433 3.72 192 1.29 2.48 374 1.29 L.82
6e Itibo 2400 432 1.35 5.71 295 1.27 3.75 Zhh 1.30 L.47
7« Kebirigo 1954 226 1422 2.76 131 1.25 1.64 195 1.27 2.48
8e Kerina 1435 279 1425 Ze49 204 1.24 2.53 267 1.25 3J.54
Oe Keroka 2544 519 1.31 6480 288 1.28 3.69 L1k 1.30 35.38
104Kiamokama 1784 419 1430 Sel5 270 132 356 397 1.32 5.24
11 agombo 754 ek 1,19 1600 45 1,12 0,50 49 1.14 0.56
12.Majimazuri 2032 379 1426 4,78 195 1.25 2.42 268 1.24 32.32
17.Makairo 1212 151 128 1,93 71 1,32 0,93 108 1.36 1.47
14 .Mzasimba 2000 423 1.28 5.41 302 1.24 3.7% 382 1.27 L4.85

15 Jochenwa 1128 226 1.30 2,94 134 1.22 1.63 179 1.23 2.20
16.Motagara 1225 220 1.33 2493 144 1.27 1.83 194 1,27 2.46
17«Nyacheki 1890 LO6 1,22 Le95 245 1.18 2.89 388 1.16 h.50
18.Nyamasibi 1396 3527 129 4,22 223 1.18 2.63 248 1.19 2.95
19 Nyangusu 2144 392 1.21 ho7h 274 1.10 3.01 272 1.20 1.99
20,Nyanturago 2806 Z8h 1,27  L.48 276 1.19 Z.29 262 1.22 3.20

21eRamasha 1173 240 1430 Fe12 167 1.23 2,05 236 1.25 2.95
22.Rigoma 1978 268 1.24  3.32 123 1.17 1.4 160 1.18  1.89
23e5ironga 2553 Lol 1,58 638 309 1.56 4,82 U458 1.57 7.19
2k, Tinga 242k 416 1.66 6.91 308 1.61 4.95 468 1.62 7.58
25.Tombe 2ko2 287 1435 387 176 1.28 2.25 225 1.34 .02
TOTALS L4sz57 8208 107,90 5293 67.40 7003 910k
1e31 1.28 1430
Average %

A: Dry flower production

B: Pyrethrum content

C: Pyrethrins production

Sources: Annual reports, 1973 and 1972, D.:s.0.

Annual report liyanza province 1973/74. Pyrethrum Board of Kenya.
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Distribution and gquality,

The production of pyrethrins is rather equally (map 1) spread
over the eastern part of the district, with the notable exception
of the lower area in East Kitutu around Magombo, where probably
temperatures are rather high. Along the 1800 m contourline produc=-
tion is starting and increasing quicklye. The quality of the dry
flowers, expresed by the pyrethrins content (map 2), is best around
Tinga and Sironga, where relatively high altitudes coincide with
relatively high rainfall, which probably also gives the cooling to
under + 1600, necessary for bud initiation.

Much research remains to be done on the relation between the
quality of the pyrethrum at one side and the meso=-and microclimate
on the other, A lot of different pyrethrum clones are developed or
in development for a wide range or climatelogical situations.

The total surface under pyrethrum in the district was 12.200
ha in 1974 (Mr. A Langweni). /ith the 1973/74 production of 8056
tons dry flowerc this indicates an average yield of L20 Kg dry fls.
fls./ha, which is not bad ¢5 a avercge. For individual farmers it
should be possible to reach 750 kg dry fls./ha with a high manage-
ment level (according to the land & farm management dive., min. of
agrice. Kisii).

Pyrethrum Suitabilitye.

The higher parts of the district with a rather high annual
rainfall seem most suitable for pyrethrum growing, but with the

use of adapted clomnes much can be done in the rest.
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Table 17: List of names and registration numbers of interviewed farmers

on surveyed Pyrethrum plotse

Survey: December 197%.

NYANTURAGOHN

Cooperative society

resistration no: %61
1e liyasoga Omosa 660
2+ Oirere Omosa 175
3 Mosoti Omosa 783
Lk, Nyanchama Kibani 1486
5« lyamoita Tariri
Ce Onkoba Kooga 1579
GESIMA
7« Omundi Nyangena &3
8e Samuel Omweri 933
9. Michael Auga 74
10+ Monayo Rasugu 297
11 Okioga Siongi 262
12« Ebiba Kerubo 1180
1%« Angira Morema 174
NYANGUSU
14. Joseph Nyamari 1€21
15+ lyangau Gechore 477
16e Joseph Nyaigoti 237
17« Osebe Nyaigoti 160
18+ Ogada Nyandumo 134
19« Teresia Nyandumo 1526
20 Soteri Osoro 112
21e M "
TINGA
21« Okwanyo Nyakeri 38
22e hndrew Bwoma 52
23+ Nyamamba Omoro 109
2t Monyenye Maronga 463
25, Wilson Anuri &0
26, Lusia Mongina 3078
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Table 190: Pyrethrum Survey in the Kisii district around 4 cooperative

societies under M.F.C.U., carried out in December 1974.

Physe Oele pH slope Altit, est. plant spa= est.Pest/disease
lloe Unit depth top 120 % n size date cing cover nemeroot r.
cm. 50il cme are pl/ae % bud,d.

(1 () (3 (&) (5) (6) (7) (8 (9) (10) (11,12,13)
NYANTURAGO
¢ SWA 20 6.0 5.1 8 1800 bo 1/74 280 25 4+ +
2 SwA 20 5.9 5.3 15 1830 60 2/72 310 40 ++ + +
3« 8wA 10 5,7 5.8 10 1800 50 6/74 360 S0 4+ - =
Le SwA 80 5.6 €.,3 10 1800 50 /70 310 30 4+ + =
5¢ SwA 15 5.3 L.7 0 1770 10 9/74 330 35 4+ + =
6o SWA 20 SJ.4 L,6 3 1755 50 L/72 330 46 4+ + +
GESIMA
7« SsRp 60 5.5 €.2 4 1920 30 4/73 500 50 4+ + -
8¢ SsRp 30 5.5 5.8 10 1920 8o 3/7% 830 45 4+ + -
9¢ S8Rp 30 5.7 6.1 13 195 60 7/7% 1200 45 + + =
10 SSBp 30 5.6 6.2 10 1930 160 L/74 620 35 ++ + =

1. SsRp 40 5.5 5.7 8 1930 130 4/73 670 45 4+ + 4+
12 SsRp 40 5.8 5.8 8 1940 50 4/73 800 4O 4+ + -
13 S8Rp 30 5.3 6.1 6 1940 160 7/74 670 35 + = =
NYANGUSU

1, 88y 60 5.6 5.4 15 1970 80 Ly/74 570 4O 4+ + =
15¢ 86Q 50 5.7 5.0 10 1930 60 W/73 270 30 + 4+ =
16 SWB 45 6.0 6.4 7 1900 100 11/72 710 L0 + = =
17« SWB 60 6.1 6.7 4 1900 100 5/70 500 45 + - 4
18¢ S8 60 5,8 4,9 17 1960 160 L4/74 950 40 + + =

S
19 58Q 60 5.8 L,9 17 1960 160 4/74 950 45 + + =
200 S58¢ 50 Sef 5.3 9 1960 100 12/73 L4BO 30 ++ + =
TINGA

21. SmAd 40 5.4 4,6 10 2000 120 4/73 1500 50 + + =
22, SmAd 70 5.3 4.4 & 2000 70  6/72 710 50 4+ 4+ =
2%« SmAd 30 4,9 4.3 & 1980 o 5/71 7210 30 4+ ++ +
2k, SmAd 30 5.3 L.,3 3 1980 60 5/72 1200 4O o+ o+ 4
25, Smad 50 5.4 5.1 10 1980 200 6/74 830 4O 4+ - o+
26, SmAd 40 5,5 5.0 15 1990 0 11/72 450 4O 4+ + =
Abbreviations: Phys. Unit: Physiographic unit according to the physio-




€0

graphic map; oe me depth: organic matter, colour transition from dark
top soil to lighter subsoil; este cize: field size, estimated in acres,
than calculated to areas; spacing pl/a:plants per are, estimated;

este cover: estimated cover ¢ of the pyrethrum plants; nem.: nematodcs;
budede: bud disease, roote r.: root rot; -+: clearly present; +:

present: =: not seen.
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Fig. 9. Coop. Societies dealing with Pyrethrum in the Kisii district

Altitude : 5 = 5000 ft (1500 m), 6 = 6000 ftr (1800 m)
Pyrethrum Coop. Societies : M = M,F.C.U.

K = K.F.C.U.
l.xx : av. pyrethrin content Oct.-Sept. 1973/74
l.xx : av. pyrethrin content Oct.-Febr. 1974/75
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Pyrethrum societies and their production in theKisii district

Pyrethrum societies:

2 Y
M Masaba Union MFCU, Cooperative Societies _.,-""" ‘u
FCS KFCU-Cooperative Societies ¥4 4 \ \:‘;
Pyrethrin production: ' Magwagwa 1
MFCU : 1971-1974 Pyrethrin production '.,.-"" ‘. _,‘l
KFCU : 1973-1974 Pyrethrin production - 2 e

Ny amasibi

\Masimba =

-‘“Nyangusu

p-—
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Appendix

Soil type:
pH:

Slope:
Sealing:

Depthj; soil orge.matter

6 6

1« Coffee survey, questionnaire for the farmer,

Physe unit:
1
2e
De
L,

AUZEr e

Date:

Location:

Neme:

Coffee factory:
Size of plot:

Altitude:

Hege nNoet

Planting: year

material, variety:

Spacing:

Fert,:

Pruning;last:
Secondaries:
Cutback:date

at Clle

noe of stems:
Height of trees:

Hanging:

Eests, Visible: Leafrust, CBD,
Discases. Spraying;

Deficiencies:

Antentest ia,

Medecin

Fertilizerj;date
Mulchg

type:
type:

amount:

Weeding, date (s):
Weed sppe.:

cover %:

Intercrops:

Spacing:
date of planting:

Shade; type:
Quantity:

Distribution of crop over trees:

Time of harvesting:

Yield:

Remarks:

€«Ze use before coffee:
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A ppendix 2. Pyrethrum survey, questionnaire for the farmer
™

PYRETHRUM No.

Soil type:
pH:

L B B B BB BB I A I N NN
51°pe= Seesssssssesnscnsnenne

Topsoil structure:
Depth,d0il:

Orze.matter

Phys.unit: Sseess v e v swew

Augere 1

LR R NN R R RN NN

2 S8 s s ssBsmaBasES

3 PO O e e s o se e eeew

1+ (AL EE R S R LR R

Date:

Location:

LU AL B B L B B B LA L L B N N

Name:

Society:

Size of field:

Altitude:
Photo no.:

Refe NoOe:

Planting tine: seesssessesine

Spacing:
Size, @:

A A A AEEEEREEEERE AR E)

Caps filled:

Cover %:

L R R A T R A ]

ileight:

Weeding dates, Last: .eccceces
.ﬂ'eeding method:-cooo---o-.o--
“!eedﬁ’ Annual: @S s eSS esemswaen

Perannual:

Before:

LR L L BE R I A N N )

Cover %:

Cover %:

Ss s BB e s s

I I

Pests/Diseases, general;

Nematodes:

LU L A

Bud disecase:

Roo0t rot:

Thrips:

AR R R E R L N

Fertilizer:

IR A R R R R R R R R N

Intercrops:

Prévionus Nses 1. seieesessess

2. @® s s 0eveeee

3. e s o000

Yield:

Remarks:

L B BB I B B N N N

e.5es Situation.




Appendix 3: A
Crop & farm surfeces of the moct iuportont crops, averajes.
9 farmers in Majoge chache, Kuja, znd £2 farmers in central & cast

hitutu.
Calculated from loan apnlication forms 1970 = 1973,

Land & Farm Management division, llinictry of agriculture, Kisii.
Precent and proposed situation (after loan approval)
farmers Total percent average crop surf,
farmer

with the crop acreages

KUJa pres. Prope DPreses Prope Dr'€Se Props Prec. Prope
coffee %1 g | 2544 2h,0 6.,0% 5.6% 202 77
bananas 22 23 1663 16,9 L0 4,0 .74 o 7h
tea 2 18 1.5 25,0 = 5.4 o75 1428
pyrethrum 1 9 160 o4 = - 1.00 1.04
maize 35 335 15,2 9h.8 3h.h 22.4 4,15 2.87
pasture 39 38 16547 188.4 %945 Ll bk 4,28 L.96
TOTAL 39 39 422.,5 L2k,0 100 % 100 % 10.83 10.87
KTTUTU (average farm size)
coffee 12 6 7e1 5.7 = - <59 <95
bananas b 1 146 03 = - 359 « 350
tea 52 56 (98 1196 12.1 20,7 134 2e1h
pyrethrum 52 60 60e1 105.5 104 18.2  1.16 1.76
maize 61 59 15503 84,7 269 14.7 2.55 1o 144
pasture 61 58 16149 200.,1 28.0 3k4,.6 2465 5elt5
TOTAL 62 62 57840 57640 100% 100% 9.32 9.52

(average farm size)

note:

for the KUJA sample the zltitude ronge was 1500 = 1700 m,

for the KITUTU zample tke altitude range was 1800 = 2000 m.

In lajoge chache tea-development and the accompanying road-
construction was just started by KT7D.., as well as the construction

of a tea factory at Kiamokama.
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Appendix 3: B
Farmlayout of 39 farms in Majoge chache location, Kuja division
acreages and proposed acreages from loan application forms (acresj;)
application and recording years: 1970 - 1973,

total coffee bananas maize grezing other crops other
farm now prop.now propes NOW PropPenNoOwW Prope CIrop NowW prop.used now
north; Kanyimbo.

5.1 1.2 1.2 = ot B B 2,0 2.2 sen b Wb

7¢0 1ol 1elt o3 o3 169 8 242 3i1 tea = 1.0 igr L2

i/p - 1.0
7ol N - 7 1.4 Lo 3.6 i/p - 1.0
8e3 5 5 = - 340 1.k 3.9 4.1 tea - 1.0 pfr 1.0

947 145 o5 = = 5.1 3.0 2.5 2.5 tea = 1.0 pyr -
i/p - 1.0

10,0 1.0 1.0 = - - - 72 77 -

10.2 8 o8 o3 3 345 3.5 5.4 Sub .

10.2 5 5 .5 5 L.1 1.9 L.9 6.2 tea - 1e0

middle; Boochi.
L6 - - - - 21 2. 242
5.0 - - = ~ Me3 13 35 2.8 ifp - o7
55 - - - 5.0 5.0 - h/s 5
545 o Wb b Wb 1.8 7 2.1 2.1 tea - 1.3 fim L2
5¢9 N - a8 "5 2L 1e2 Ttrs o2
prop: 7.4 BeB 22 o2 WVeR.: «2
549 3 3 &5 5 13 = 241 2.9 tea - 1,0 pyr =
6.2 B 8 3 5 14 e« 2,8 35 tea 5 1.0 ftr B

6.5 5 49 «5 &5 18 9 3.5 LA wveg 3 3 bsh .9
6¢8 05 -5 L - 1-3 -3 :.8 3.7 i:_’;r 03 -3
69 85 3 7 5 .3 3,8 3.2 b.A i/p = 1.0 fim .9

7.I+ 1.3 103 .6 = 5.6 2.0 1.0
8v8 o7 J7 9 «9 hot 252 A 23 tea - 126
Te5

5.9 08 .6 L - :).7 2.0 :.O teca it ?.0 p:,fr o=

Prom

1.0
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Appendix 3%: B continued.

total coffee bananas maize grazing other crop other

farm now propenow prope NOW Prope NOW Prop.Crop NOW PropeuUse NoW prope:

0.2 I b 1.2 b3 9 19 40 tea = 1.0 pyr = b
Gt = = - - 2.0 2.0 59 569 i/p - 1.0

102 Wb 6 Ta1 11 246 2 he2 4,2 tea =~ 1.0 pyr - 1.0
1007 162 162 o3 o3 Le3 3.4 T2 Ba2 pla w3 o3

0.8 18 1% 2.1 241 - - €4 G b -
1B 1uF 163 163 143 6.6 5,3 he2 545 =
14,2 5 5 = .6 BJb 3.2 Le2 748 i/P <~ 1.0 h/s 8 .8
183 5 5 #b 56 11,2 8,2 4e9 6,9 ifp = 1.0 scn .5 .5
3807 20 240 2.5 2.5 1342 1262 1%.5 11¢5 tea = 1.0 pyr = 2.0
22.9 1.3 1.3 - - oS 345 a7 1040 igr o4 o4

0 swp 1.0 1.0
south; Bosoti

Ly7 = = 0.6 .5 - - 2:7 BaS ten = W7

Be2 o7 o7 @2 2 a2 o6 sa7 tea - 1.0 pyr - o6
966 5§ = = 520 541 27 & 4 B LB

Wt = = 1.2 1.1 A1 2.9 3.6 hoO tea = 1,0 ftr &5 o5
107 - = 0 40 5T BT Bab He6 861 42 <2 phka WD = |

188 1.0 1.0 = - Ze3 48 Eob Te2 =

n

24,3 8 9.0 5,0 9.0 540 940 10,0 tea 1.0 4e0 pyr 1.0 2.0
crop = 1,0 h/d 2.0 1.0
28.9 - = - 6.2 5."!‘ 1"-.0 1/.8 tca - 2.0 pyr - 1.1

«i/p= Irish patatos, pyr= Pyrethrum, scn =sugarcane, igr = improved
grass, pfr = passionfruit, pia = pineapple, fir = fruit treec, swp =
sweet patatos, fim = fingermillet, ve; = vegetablec, bsh=bush, trs=

trees, h/s = homes tead
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Appendix 3 C, Layout of some farmes in and around kajombo deteiled survey
area.(acreages a2nd proposed acrearss from loan application forme)
r o

Date  Pyrethrum Tea laize Grazing /s

NOW Prope 1OW  Prop. LOW DProp. 2RCW JroNe NOW  DPrope

:..5/73 1.?5 3.5 - 1-0 '1.75 0.5 3.50 5.25 005 (".5

5/72 = - - - 2% Ued 145 - Ce25 0.25
‘!{/73 0.6 1-7 0.9 1.9 1.3 006 noa _: - -
L/73 0.7 160 O el 3.3 Ml 6 Bk o e, TR L
3/73 0.3 Te1 1:6 2ot 1ol 0,9 0.5 € 051 0,1
3/75 - - - - 55 245 2e7 tie15 0.7 055

L/71 0.25 Ce55 140 2.6 1.0 0.75 5695 "4:95 DGk Oolt
5/72 006 1.6 003 1‘0 2.1 - (\.;, 1.9 003 001
2

/72 0.1 1¢3 - 1.8 180 Du5 F A3 O0uZ 02
5/72 0.3 Os8 %2 22 147 0.5 - - i S |
11/71 - 0e5 - - 11 13 1.8 2.0 Co2 D2
1/72 1.0 18 . 41 2.0 - - 0.5 - 0.2 0.2
11/71 0.5 0.9 Ok Te2 Te2 G2 0s2 0s2 Qo2 De2
9/71 0.8 1.5 0.8 1.3 145 0.8 2.7 21 0.2 0:2
1/71 = 05 1.7 167 16 02 10 240 o 0 -
59/72 - 180 1.0 10 1.5 0.5 375 he0 Q25 0.5
9/71 1.0 1.0 3.0 10 Te2 2Jh 3,3 6.4 0.3 0.0
6/72 0.5 0.6 T8 B8 LD  Gu2 0.7 B.F 0.2 0.2
L/72 0.6 T G P 2o 2e2 < L 4.4 | 03 0.5
L/72 1.9 2.6 Oulh T F8 Nl 45 Ol 0aF 045
5/72 1.3 2¢9 165 Teb 5.0 1.8 2,4 2.4 0.3 0.3
12/76 012 108 23 3.5 2419 0,56 2.5 £.5 0.55 0455
5/72 = Je0 1B 6.8 2.3 2.1 1.9 0.6 0.7  Cl7
1/72 - 0.8 2.6 2.6 1.9 L6 SH 6.0 85 0.5
v 7 o 1.7 - - 2,0 1.0 3.5 4,0 03 0.5
9/71 1.0 10. 147 Tal BuB 17 U85 6.0 0.3/ Qa3
9/71 1.5 2.3 - - 2.6 1.8 B0 20 Ot 0.4

10/70 0.18 0.57 1.0 Tl
6/71 0.4 15 0.7 Te3

o o
D)
v N
(@]
.
G

r
]

2659 2.19 0615 0,16
16l 2.1 De2 02
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Appendix 3 Ce continued.

dairy
Date other crops COWS Prope TOT..L
Crop nOW  Prope crop now propel G I G G F..Rl
@5/73 cof 0425 0425 trs  L4o75 1.75 120
S/T5 (Myee 0.5 026 6 - w0 .5
L/73 trs 0.8 0.2 liolt
L/73 15 D 949
3/73  bsh 0.9 - 51
cof 2.0 2.0 bsh 0,3 - i 8
3/73 ban 0.3 0.3 1/F - 1.0
Lk/71 ban O.45 = S/P 0.3 - cof 0.9 0.9/ 10.25
5/72 bsh 0.5 - cof 0.2 - heb
L/72 cof 043 - he?
5/72 Pfr - 0e3 - 39
11/71 ban  O.h - bsh 1.6 Yol 5e5
1/72 bsh 0.6 - cof O.h 01 %48
11/71 bsh 0.3 - cof 0.3 - Pfr - O.h He1
9/71 bsh OJ4 0.k smp 0.7 0.7 29
2 - - o5
o=
e9/72 div 0425 0.25 bsh 0.5 - 7025
9/71 Tegr 0.8 - bsh 1.2 - 1143
€/72 bsh 0.3 0,1 - Ce7
k/72 bsh 0.8 - - 2.7
k/72 bsh 0.2 - Pfr - 0,9 I/P - 0.9 70
5/72 scn 043 - bsh 0.2 - 2-- =1 1140
12/70 IE?E 3:99 82?9 S/P 0425 0425 1 1 * Aot
5/72 Tgr 049 0.9 bsh 8.3 2. - - 1645
1/72 bsh 1.7 0.9 cof 0.3 w ALY =5  12.4
7/71 bsh 0.8 0.3 cof 0.5 Ge5 3= -2 38
9/71 Par 3.5 35 bsh 2.8 2.8 12 =3  16.k4
9/71 cof Q.4 0.4 trs 0.4 O 2 - -1 7e3
10/70 T8 323 oT32  bsh 0.55 0.55 5410
6/71 cof 0.3 0.3 trs 3.0 -3 - -1 Jelt



Appendix 3 C., continued

Date
(2)

7/71

7/71
e
2/73

3/73
L4/73
7/71
5/72
5/72
L/72
5/72
5/72
k72
5/72
Le

L/73
6/72
B/72
k/72
L/72
11/71
3/72
4/72
/72
11/71
11/71
11/71
11/71
1/72
8/71
8/71

5/73

Pyrethrum

NOW Prope NOW PropPe NOW ProDe

o
.
-

a =k KD B A =8
“ .
=S M\ &\ v O

L]

=2 -
. .
\O

T
0.5
1.0
2.0

2.5

0.6
1.0
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2.5
0.4
15
1.9
e
246
0e5
1.0
0.8

0.5
31
1.5
1.5

m
L e

& A
L]
o

Tad
140
ko1
0.7
0.8
1.7

0.9
1e3

1ot

o1
1.0
1.0

2.k

148
Ze0
ce0
o)
Ze3
2el

1.8

2s7
1.6
246
2.6
2.8
1e5
T
2eb
245
1.k
1.6
1.0

5.0

Grazing

1.9
2.5

Ce’
362
2.0
Ze1

149

18
L7
0.7
1.7
% |
275
2.6
2.9
243
5.6
145
%S
49
56
31
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3.8
Yo
2.4
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245

75

r i

D MW O = O
. . . . . . . . . . .
Th =2 N BN YFE O LS I oY
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.
W W O

o TR
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Appendix 3 C. continued

Date
(2)

7/71
7/71
3@
3/73
3/73
473
7/71
S/72
5/72
L7z
5/72
5/72
Ly72
S/72

b/73
€/72
5/72
h/72
L/72
11/71
3/72
k/72
L /72
11/71
11/71
11/71
11/72
1/72

8/71

8/71
5/75

bsh
trs
bsh

bsh
beh

bsh
bsh
bsh

beh

ban

0.8
2
0.2
043
0.5
0.6
0.9

0.5

other crops

Prope.

0«5

Cu3
0.5
0.6
0.9

0.5

7 4

crop now

Tgr 0,8

bsh

sCcn

orc

Ok

prope
0.8

dairy

now prope

1a T4

N
]
1

PR NG A TN G R o T O T G L NI A T o S N 16 TN I o ]
I
]

= N W

(15 I

L W VY . S R T A TR 6 RO S % T % R §

TOT..L

-

-
Livivds

Eolt
8.8

7e1

6.3

7.1
10.2
77
6.7
7.2

12.45

r
.
o

N
.
o

™

-
N
.

0]
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Date Prethrum Tea naize Grozing
(4)- now prope hOV Prope nNOW pPrope NOW PIOPe

5723 03 13 2d5 2B 0 1.5 0.6 3.5 4.0
3/72 0.8 049 09 0.9 1.5 0.5 147 2.0
/77 11,0 13,8 0.9 B0 B.86 baT1 2.2 70,2

TOTAL & HEANS

1- Mwabosire (e.ge.lianga) 15 farmers.
tote 6.9 17.25 947 20440 25.75 11,55 28.45 28,85
mean O.i6 1415 0465 1.36 1.72 0.77 190 1.92

2= Mwamokaya (e.g. Miriri, Geksno) 16 farmerc.
tote 9,10 23,32 18,40 32.60 40411 19.66 45,54 50,89
mean 0,57 1,46 1.15 2.0 2.51 1.23 2.85 1.18

3~ Bonyamondo I (e.g Magombo, Nyambaria) 11 farmerc.
tot. 9.70 15,40 13,2 20,0 25,0 20,6 231 32.5
mean 0.88 1.40 1,20 1.87 2.27 1.87 2.10 2.86

b~ Botabori II + ITI (e.z Bsani, Tinga) 20 fermers.
tot. 3b.h 49.5 28,5 U46.6 6L.L5 32,9 64,8 £0.8
mean 1,72 248 1.43 2,37 .22 1.65 3.2 Lhb

now

0e6
0.1
0.2

555
0024

.0
Vel

B/S
Prope

0.6
0e1

0.2

290
0.37

245
Oe23

79
Celt0




Date
(%)

5/73
3172
3/73

bsh
bsh

bsh
bsh

bsh
bsh

nowv

0.3
0.5

It o lt

10.15
0.68
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