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Overall Objective

To determine the effects of increased sugar production on the
income and diets of SONY outgrowers and their families.

Specific Objectives of the Technical Survey

Soil Scientist

To assist in the selction of sample areas on a physical basis and
to determine the proportion of land suitable for food crops and
woodlots but unsuitable for sugar cane by sampling at farm level.

To suggest soil conservation and/or water harvesting measures that
may improve food crop production security.

Agriculturalist

To determine the current balance of food crops to sugar cane and
the practises of food crop production.

To discuss with the Ministry of Agriculture, SONY and Booker-Tate
arrangements for developing extension services and make
recommendations for food crops and agroforestry.



ii

Executive Summary

LRD was asked by BDDEA to undertake the Women in Development
Consultancy in order to fulfil the Project Evaluation Committee
requirements to assess the affects of the SONY Rehabilitation plan on
women in the area.

It was determined that the average farm size is 4.2 ha and
approximately 35% of the average farm is under cane and 25% is under
maize. An analysis of the farming system showed heavy reliance on oxe
for cultivations. Some possible methods of improvement in the maize
yields include early planting, increased plant population density, ust
of more fertiliser and improved store designs.

Extension can best be implemented by combining the SONY extensior
service with Ministry of Agriculture technical support. Farmers visits
and training courses can be coupled with field plots within the SONY
nucleus estate and demonstration farms.

Agroforestry is rarely practised though 88% of farmers plant
trees, usually in boundaries or small woodlots. The primary reason for
this is to provide building materials and fuelwood. Crop yields (per
ha) could be improved by the initiation of agroforestry practices.

There are few signs of dramatic soil erosion in the outgrowers
area, but recent reductions in practices of rotation, fallowing qnd
addition of dung as fertiliser create conditions in which the soils
are being slowly degraded. Doubts must be raised as to the
sustainability of existing yields of both food crops and sugar cane.
It is recommended that farmers are encouraged to add organic matter
forms other than cow dung ( eg. compost of crop residues), if possﬂm
rotate food crops or incorporate planted fallow of nitrogen fixing
species.

If limited resources are available to implement the soil erOS”ﬂ
recommendations, targeting should be on the basis of an assessmentood
the erosion hazard of the locality. In the efforts to improve the fo
security situation of the outgrowers area, the initial focus must be
on the soil resource, as it is the foundation on which the
agricultural and other systems rely.
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1 The Environment of the SONY Qutgrowers Area

The physical environment of the SONY outgrowers area is
complex and diverse. The underlying geological variation within the
72,000 hectare core zone (within a 16 km radius of the factory at
sare-Awendo) is the main factor controlling this diversity. The
geology influences the soil, both due to the chemical and physical
nature of the parent material and also as it controls topography.

The local geology includes both acidic and basic rocks. The
soils developed on the acidic parent material are
characteristically low in pH and highly leached and have moderate
only organic matter content. The soils on the basic rocks are less
acidic, typically less intensively leached and higher in nitrogen,
organic matter, calcium and magnesium. The lowland areas (valley
bottoms) are infilled with admixtures of alluvium, colluvium and
volcanic materials, producing fine textured, nutrient rich soils.

Topography is also an important factor in influencing the
spatial distribution of soils in the area. This can be interpreted
best with reference to the catenary concept. The soils vary
consistently from ridge and plateau tops to footslopes and valley
bottoms. Crest and upper slope sites support well to very well
drained soils of variable depth and stoniness, often prone to
erosion due to the steep angle of slope. Lower and foot slopes are
tharacterised by deeper, moderately well drained, darker coloured
s0ils. Valley bottoms and plains are typically covered in deep
sedimentary deposits (alluvial, colluvial and volcanic), in which
deep soils have developed, which tend to be very poorly drained and

freC:Iuently highly acidic in reaction.

The areas lies within the Lake Victoria Basin, being drained
by the Kuja River system. Within the outgrowers area, the three
Principal rivers are the Oyani, Sare and Nyangweta.

The general elevation of the sugar cane growing area is 1400m.
The altitudinal range, from valley bottoms to hill tops is from

about 1270m to 1600m.

The tropical climate of the SONY area is dominated by the
effects of two rainy seasons, the long rains in March-June and the
short rains in October-November. The long term mean rainfall is
approximately 1800mm. However, the rainfall tends to increase from
the south-west to the north-east of the region, due to the general
increase in altitude from the lower zone towards the shore of Lake
Victoria to the Kisii Highlands. The variation along this gradient
is estimated to be around 200mm (World Bank, 1977). The temperature
Tegime of the region exhibits little seasonal variation and only
Slight variation due to altitudinal effects. Daily maxima range (in
degrees centigrade) from 27-30 and minima from 15-17.

The natural vegetation of Diospyros-Olea intermediate forest
has been almost totally replaced by cropped land, grazing, forestry

Plantations and homesteads. The majority of the small plots of
trees found in the area are very recent plantings, consisting

Predominantly of Eucalyptus and Cupressus SppP.. The food crops
9rown include maize, beans, potatoes (sweet and Irish), cassava,
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sorghum, millet, finger millet and various vegetables. Cash crops
grown include sugar cane, tobacco, coffee, bananas, pineapples and

tea.



2 sis fo i owe ea

The sampling framework was devised to allow detailed
investigation, at farm level, of present conditions in the
outgrower area. The framework was devised after reconnaissance
field work, which indicated that there are no dramatic changes in
the general pattern of agricultural land use in the outgrowers
area. This may be attributable to a number of factors, including
the primarily subsistence nature of the local food economy, the
small farm size, local emphasis on maize as the staple food crop
and the broad ecological tolerance of sugar cane. However, the
influence of soil type was considered to be of sufficient
importance that it should be incorporated in the sampling schene.
Although the same crops were observed growing on different soil
types, soil type was anticipated to influence cultivation
techniques, limits to cultivation and yields of both food and casl|
crops.

The framework devised involved sampling along the south-west
to north-east agro-climatic gradient, stratified according to th
main soil types as they occurred along the gradient. [The soils?®
the area have been mapped in some detail (Wielemaker and Boxem,
1982).] The individual farms were, as far as possible, randomly
selected (within the constraints of lack of up-to-date maps sho¥
the locations of farms), being approached on foot along informal
transects running at right angles from tracks. This strategy
facillitated the investigation of the role of soil type and alsC
topography on farms in the outgrowers area.




3 Methodology

Three techniques were used at each sampled farm in the main
field programme.

(1) guided interviewing of an adult farmer (male or female)
(2) field observation

(3) field measurement

The interviewing of farmers was intended to be the key data
source, during which basic information was gathered. This included
details of farm size, areas under different crops, woodlots and
impressions from the farmers of the limitations/problems of his/her
land. Field observation and measurements were used to cross-check
the responses to the interviews and to collect technical data on
the soils (pH, depth, texture, stoniness and Munsell colour). It
was necessary to collect information about soils in the farm level
study, in order to fulfill the terms of reference regarding
problems at farm level. Existing soil information is at a broad
scale (1:100,000), giving no impression of the degree of
variability over short distances etc..

The technique of guided interviewing was adpoted in order to
try to gain some of the undoubted wealth of local knowledge and

insight, within the time available.

Given the time constraints imposed on the technical survey,
local assistance was required to locate the pre-selected sample
areas and also for translation work. Although the basis of sampling
was not by sub-location (the smallest administrative unit in
Kenya), the team were assisted on the ground by the SONY outgrowers
headman, who are each responsible for one sub-location, and also a

SONY supervisor.



4 Fieldwork

A total of one hundred farms were surveyed during the short
rains of 1989 (late November to early December). The farms were
located in twelve sub-locations (Kanyagwala, Kanyajouk, Kadera
Lwala, Kamresi, Kogelo East, Kogelo West, Nyataro, Kawere Rateng
Kakrao, Kawere I Upper, Kawere I Lower and Kawere IIA). Of these
one (Nyataro) is in Kisii District, the remainder are in South
Nyanza District.

The distribution of sampled farms by dominant soil type was

soil type n
Phaeozem 58
Nitosol 17
Planosol 4
Vertisol 3
Acrisol 7
Cambisol 8
Lithosol 3

The above classification is on the basis of the type of soil
which covers the largest proportion of each farm. However, many
farms include more than one soil type. This is particularly
attributable to the traditional pattern of land holding in the
region, which involves ownership of strips of land extending fr®
the top of a hill/ridge to the valley bottom, spanning the cater
of §0i1 types and consequently sharing the good and less good
soils.

The small number of farms on the five soil types other thél
Phaeozems and Nitosols was unavoidable - at present very few fa
are located predominantly on these soils, particularly Planosolf
Vertisols and Lithosols. This pattern indicates that at present
there seems to be sufficient land for most farms to include som
easily worked, fertile soil. This is considered not likely to be
the case in the near future, due to successive subdivision.



5 Soils
5.1 General Characteristics of the SONY Soils

The seven soil types encountered in this investigation have
been grouped into three classes which are considered to be valid
combinations for the purposes of this study. The groups share
common characteristics which are critical to soil management,
agricultural practises, limitations and also potential yields.

Phaeozems and Nitosols (Class A)

These red-brown to dark reddish brown soils are characterized
by high natural fertility. Their textures vary from very friable,
slightly sticky to plastic as they have significant clay content.
Phaeozems have a well developed crumb structure which allows fairly
rapid moisture percolation - and creates aerobic conditions in the
rhizosphere. Nitosols tend have less well developed crumb
structure, therefore are less rapidly draining.

Class A soils are considered to be the most favourable types
in the outgrowers area, both for sugar cane and for food crop
production. They are generally well drained, have good nutrient
status, are not highly acidic in reaction and are generally not

highly susceptibility to erosion.

Under intensive cultivation, this class of soils.tend to
be?ome acidic, thus the addition of lime, plus fertiliser to _
maintain fertility, is generally considered essential to maintain

their productivity.

Planosols and Vertisols (Class B)

Both these very dark grey to black coloured soils types are
found in areas of flat or depressed topography, typically in
bottoms of river valleys. They have high clay contents, thus are
only slowly permeable to water. when wet, the water is retained
well, making them poorly drained and creating an anaerobic
environment which is not favourable for rooting in most crops. In
the anaerobic environment, organic matter decomposition is slow and
Produces highly acidic products. When wet, these soils are very
heavy - on drying, vertisols in particular shrink, creating often

very deep cracks and also forming very hard surface crusts.

es is very difficult. They are
1 times in the crop calendar -
e the rains, then too heavy

Cultivation of these soil typ
often rendered unworkable at critica

being too dry and hard to plough befor .
for jembe or oxen to plough when very wet. Problems such as weeding

in the rainy season, when hand weeding (the only option to small
farmera) is effectively only transplanting, are solved in the
Nucleus estate only by the use of herbicides.

growers to plant sugar cane
often fertile, the high cost
harvesting are considered too

It is SONY policy not to allow out
°n these soil types, although they are
;g land preparation and problems over

eat.



In areas where drainage is technically possible and econoni
(ég. in the nucleus estate), the addition of organic matter and
lime (to neutralise the pH) can be used to create soils suitable
for crop production.

Acrisols, Cambisols and Lithosols (Class C)

These soil types vary in colour from light grey through to
reddish brown and grey brown. All tend to be shallow and course:
texture, often with many stones. Due to their course textures, ti
group of soils tend to be very well drained, which from a plant
growth point of view means that they may be subject to moisture
stress.

Where any of these soils occur on slopes, they are highly
erodible due to their weak inter-particle cohesion.

. On favourable sites, provided sufficient organic matter and
nitrogen are available, these soils can be agriculturally
productive.



5.2 Results of Sample Survey

All the detailed results from the sample should be interpreted

with a some caution. Due to the small sample size (100 of a

pulation of some 16,000) it is not considered to be statistically
justified to make numerical estimates for the entire zone from the
results below. However, they are indicative results, which have
been discussed with local "key informants", who agree that they are
in accord with their knowledge and understanding of the current
local situation.

Use of satellite imagery had been planned, as a means of
determining total areas under food crops, cane and woodlots.
However, it has been found that no recent satellite imagery is
available of the area (the most recent SPOT scene is from 1986 -
since when major changes, particularly in cane areas, have
occurred). A further limit to the usefulness of imagery is that
such information could not subsequently be disaggregated to farm
level, which is required in the terms of reference.

Soil Depth

The range of soil depths within the outgrowers area is from
zero or only a few centimetres, typically on ridge tops and steep
slopes, to over 1.5 metres on foot slopes and valley bottoms.

$0il depth class A B ¢ total
1 (0-45cm) £3 - toll s i 58 22
2 (46-80cm) T 37
3 (>80cm) 50 .. 4 e 24
1-2 8 1 2 11
1-3 5 0 0 5
2-3 1 g os 2 1

it is shallow soils which may be
SONY enforce a limitation that the
cane is 45cm - see Apendix 1.)

In terms of crop production,
Considered to have limitations. (
dverage soil depth necessary for .
Consequently, any farm with all or part of its area having soils
less than 45cm may be considered to have limited options due to
this factor alone. Of the farms with soils of class A, thirteen

ave their entire area less than 45cm in depth. Five farms have
S0il depth ranging from less than 45cm to over 80cm. In class B,
80ils are generally deeper, with only one farm having any soil of
less than 45cm in depth. In class C, nine farms are entirely on
80ils of less than 45cm in depth and a further two farms include

Such gspils within their area.



Soil Drainage

The drainage classes of the soils are closely related to th
soil type, with class A being predominantly very well and well
drained, class B being poor to very poorly drained and class C
being varying from somewhat excessively drained to moderately wel
drained.

drainage class A B C
somewhat excessively drained - . 1
well drained 22 - 14
moderately well drained 42 5 3
poorly drained 9 B ey
very poorly drained 2 3 #
[sample size A =75, B= 7, C = 18]

Erodibility

The rainfall in the SONY outgrowers area has been identifi|
by Moore (1979) to_be of moderately high erosive capability
(10,000 - 14,000 J/m?/yr on the basis of the KE25>25 parameter):
This fact, together with the undulating nature of the local '
topography, combine to create conditions in which all the soils}
the region must be considered to have at least a low erosion
hazard.

Impressions about the erodibility of the soils on each farf
were obtained from each farmer. These were supplemented by
observations around the shambas. The fact that observations werf
made during a rainy season (the unusually late and heavy 1989 8
rains) assisted in the identification of erosion problems; clea
active erosion processes were frequently identified beneath cI¢
on grazing lands, around homesteads and along roads/tracks. IN
cases, however, individual farmers did not mention that their !
suffered from accelerated erosion. In the field the evidence wé
clear, with active sheet wash, channels etc..

erosion hazard A B C total
high 16 4 4 24
medium 25 2 7 34
low 34 i1 7 42

[sample size A =75, B=17, C = 18]

Although steep land is generally more susceptible to erosi®
farms in the highly erosive category were not confined to thosé
the steepest sites, as may have been predicted on simple
theoretical grounds. The spatial and temporal distribution ofta
vegetation cover (natural, semi-natural or crop), which is reld
to soil depth, organic matter content, pH and nutrient status af
fundamentally important factors.
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Use of Soil Fertility Maintenance Techniques

Practises of adding organic matter, either in the form of cow
dung or mulch of maize stalks etc. to cropped land are not
universal, as had been expected in the outgrowers area. In total
seventy-three farmers mentioned that they actively tried to
maintain the organic matter status of their soils.

technique A B c total
cow dung 41 3 6 50
mulch 3 - = 3
dung + mulch 13 - 7 20

[sample size A = 75, B =17, C = 18]

The use of crop rotation or fallowing as a means of avoiding
s0il exhaustion was only mentioned by twenty of the one hundred
farmers interviewed in the outgrowers area.

technique A B C total

-
R e s S .t - - S

rotation / fallow 16 2 2 20

[sample size A = 75, B =7, C = 18]

Similarly, only a minority of farmers stated that they to used
any form of inorganic fertiliser on their maize crop or other food
Crops (all sugar cane areas are fertilised using the supplies sold

to outgrowers by SONY see Appendix 1).

technique A B c total

fertiliser 9 1 4 14
[sample size A = 75, B =17, C = 18]



11

Use of Soil Conservation Techniques

A variety of conservation techniques have been attempted by
outgrowers, some following advice from the Ministry of Agricultu
staff, but most entirely individual efforts. In total thirty-six
farmers indicated having tried to conserve their soils from
accelerated erosion, but of these seventeen farmers had not been
successful in solving their problems. Contour ploughing is the
commonly cited conservation technique. In view of the powers whi
local chiefs have to enforce contour ploughing, the figures belo
are likely to underestimate use of this simple but effective
technique. However, they also indicate that the level of awarenes|
of the purposes of contour ploughing is not high.

technique A B K total
contour ploughing 13 0 2 15
terracing 3 0 1 4
cut-off drains 4 1 3 8
stone lines 3 0 1 4
tree planting 5 2 2 9
sisal plantin 2 0 0 2
agro-forestry 1 0 0 1

[* World Bank Training and Visit Farm)

[sample size A =75, B =7, C = 18]
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5.3 nd itabilit

In 1986, Booker revised the Mehta estimates of land
suitability for sugar cane in the SONY area (Booker, 1986). The
results were:-

% % ha.
highly suitable 39.7 9.6 6910
moderately suitable 17.8 8.2 5900
marginally suitable 4.1 41.1 29595
unsuitable 38.4 41.1 29595

The present survey indicates that approximately 35% of the
land area in the area is at present under sugar cane. Within the
outgrowers area, there are now only very limited areas of land not
under cane, which fulfill the SONY criteria. It has not been -
possible to make a quantitative estimate of the relative proportion
of food crops to trees/bush in the remaining 65% of the outgrowers
area either on a farm basis, or for the entire zone (the latter due
to lack of new satellite imagery). However, it is clear from field
observations that better use could be made of the land not under

tane (see Section 5.4).
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5.4 General Recommendations

A co-ordinated soil conservation campaign should be starte
involving SONY, SOC and the local Divisional Agricultural Officen
staff. This must reach both outgrowers and non-outgrowers. Empha:
should be given to the fact that soil conservation need not invol
major construction efforts (although in places these may be
essential) - but that small changes in practises may be sufficies
to conserve and improve soils. There is a general awareness that
soil erosion is taking place, but most people seem to accept thit
as normal, as it has been going on for as long as they can
remember. There is a new urgency in the problem, in view of the
reduction in land available for food and also the decreasing
possibilities for fallowing etc. should be highlighted.

Soil conservation messages should be incorporated in the
extension messages of both SONY and the Ministry of Agriculture.
This should involve not only direct contact between extension
workers/headmen and farmers but could also make use of publicity
materials such as posters and leaflets to spread the message.
(Already the Ministry of Agriculture produce a booklet entitled
“Soil Erosion and Conservation".) Particularly in areas where t#
erosion problems are severe, village soil concern groups could
developed to encourage increased awareness of the problems and
emphasis that solutions need not involve hard labour.

Serious consideration should be given to setting up
demonstration farms and/or plots which can be used to educate
farmers, by example, in low cost methods of maintaining and
improving soil conditions. Particular emphasis should be given¥
promoting the soil conservation/improvement capabilities of
agroforestry techniques - the value of tree planting for shade,
fuel and building materials has already been recognised.

The fundamental aim is to promote techniques which will mé¥
the best use of the land, in this zone where pressures on the
are enormous.
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5:5 i (o) dations

Sugar Cane

In choosing land suitable for cane in future and in checking
existing areas before replanting, the minimum depth criteria should
be varied depending on the erodibility of the soil. On erodible
soils, a greater minimum depth is essential for continuous cane
monoculture. On soils of low erodibility, it may be possible to
plant cane on soils shallower then 45 cm.

Care must be exercised in the alignment of the furrows in
contour ploughing. In many fields, attempts had been made to
contour plough but these have not been carefully aligned;
consequently furrows are acting as channels for run-off and topsoil
is being lost unnecessarily.

The furrows ploughed must be sufficiently deep to prevent
‘over-topping’, which can lead to serious erosion down slope if
even a single contoured furrow is breached.

If land is to be continuously under cane monoculture, the
problems of sub-soil compaction leading to impedence of both
drainage and root development should be seriously addressed,
particularly between cropping cycles. within the nucleus estate,
the problems are overcome by subsoiling using tractors. In the
outgrowers area, this is not considered viable, yet the problems
are not dissimilar. The present ox-plough technique used in the
outgrowers area cannot be expected to be sufficient, especially in

areas of deep soils.

The pH of the topsoil in cane areas should be monitored :
c!°391Y and if necessary lime applied prior to replanting. This is
likely to be required even on the Phaeozems, which generally tend
to become acidic under intensive cultivation.

The organic matter status of the topsoils in the outgrowers
area should be monitored. Maintenance of the organic matter status
of these soils is essential, as the organic matter not only
Specifically retains nutrients put also maintains the soil’s
Phyaical, chemical and biological structure and thereby reduces the
risk of accelerated erosion. Additions of organic matter to cane
land differ between the nucleus estate (which is said to be the
Model of how cane should be grown, which outgrowers should try to
fmulate) and the outgrowers area. On the nucleus estate 80 t/ha of
filter press mud is applied prior to planting, but on the ,
Outgrowers’ fields only the trash from the cane after cutting 1is
available (Appendix 2). Investigation should be made into
alternative sources of organic matter for cane in the outgrowers
area, An indirect result of a change away from the cane variety
€0421 may be a reduction in this problem, cane roots are an
Tportant source of organic matter to the soil system, but C0421 is

acknowledged not to be a very good rooting variety.

Investigations into intercropping of sugar cane should be
Continued in the nucleus estate and developed in the outgrowers
drea. Whereas intercropping of sugar cane is being undertaken
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elsewhere, prompted by low world sugar prices, the reasons behin
the promotion of intercropping in SONY are rather different. Inti
SONY context, intercropping will provide a means to produce som
food on land which otherwise would have been a sugar cane
monoculture, with no reduction in cane yields. Also, as an indis
effect, where the other crop is a legume, intercropping should
provide a means of increasing the nitrogen status of the soils,
without the need for fertiliser.

The SONY recommended fertilisers should be available to th
outgrowers at the correct time for both the plant crop and rat
in each cropping cycle (Appendix 2).

Other Cash Crops

A number of other cash crops are grown on a much smaller 54
then sugar cane. These include tea, coffee and pineapple. Some
attention should be given to promoting small scale alternative ¢
crops (eg. sun flower) within the SONY area. This would enable
farmers who cannot grow sugar cane, due to lack of land, or |
limitations on their land, therefore provide them with a source ¢
cash income. In the absence of this, it appears inevitable thd
there will be an ever increasing differential in living standart
etc. between cane growers and non cane growers, with the lattéf
being at ever greater disadvantage.

Food Crops

Contour ploughing should continue to be encouraged.

. In limited zones of the SONY outgrowers area, grass Btfws?
being used successfully on slopes to limit overland run-Offofm
water and the resultant topsoil removal. These should be prow’
more widely, particularly where, due to the various pressures”

land already described, arable cropping is being forced onto
steeper slopes.

Emphasis should be placed on the importance of replacind
nutrients to the soil after every harvest, particularly where ¢
crop has been grown in monoculture. Sources could be the g
traditional, including cow dung and maize stalks. However; UM/
zero grazing ‘takes off’, the reduction in the local BupplYOf
dung will limit these options. More novel agroforestry source,
including leaves directly from trees or compost made primﬂriwu
leaves and branches lopped off fast growing trees (either in?

cropping systems or more likely bounda d small
woodlots) should be encouragedy ry plantings an

Inter-cropping practises, for example maize and leg“m“w“

beans (thergby increasing the soil niotrogen content), Whid‘%%

been a traditional practise, but at present is only carried o

a small number of farmers, should be promoted as a means © wm
0

avoi@ing soil exhaustion where rotation and fallowing are P
feasible.

f
Where sufficient land is available to allow c::cmt'.inuai’-i"“-o
the practise of fallowing, planted fallows of legumes to pro‘“di

)
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green manure should be encouraged in preference to simply allowing
weeds to colonise, as occurs at present.

Where there is insufficient land to allow fallowing, it may be
feasible to promote some form of crop rotation which will avoid the
problems of soil exhaustion inevitable where monocultures of maize
etc. are being growing in successive growing seasons without
fertilisers.

Use of the recommended planting distances between maize should
be encouraged: frequently plants are so widely spaced that sheet
erosion is occurring in plots irrespective of the soil type.

As an option, inorganic fertilisers (particularly nitrogen)
should be made more widely available. This will be achieved by:

(1) ensuring that the fertilisers are sold in small quantities, to
make their use at least a possibility to most farmers

and

(2) improving distribution, farmers should not require to go to
Rongo or Migori to purchase supplies as at present.

It is suggested that SONY could increase the amount of fertiliser
¥hich they have available for sale, and agree to sell this on to
any farmer for cash.

G‘“Zing Lands

Emphasis should be placed on the importance of maintaining
food vegetative cover on grazing areas, in order to limit the often
perceptible losses which can lead to a serious decline in the
Quality of the pasture.

Woody Resources

the SThe Proportion of woodland areas and trees (boundary etc;.) in
Year ONY area appears to have increased greatly in the past ewb
v:' the result of the successful promotion of tree planting dy
or ;mﬂe“t and NGOs. Despite the much discussed shortage of lan .
"l'om:u@od Crops, the landscape includes significant proportions ©
fow O;nds and bush dominated by woody scrub vegetation. However,
Bette these areas are suitable for cropping under maize etc.
CIea; use could be made of these areas of scrub woodland, by e
lea\mlng and planting with, for example nitrogen fixing 1:::eeusc.l
mWedﬂ and branches of these trees could then be harvested ar_l S
80i) direcﬂY onto the crop land or stacked to make manure o}
improvers. Poles and fuel woul also be available from these
Proved bush Sy

Roads and Tracks

ting tracks to
t recognise the
having at

enamﬁ“? work on new tracks and the widening of exis
p(’tent-cane cutting operations to be carried out.: mus
il damaging effects which such activities are

-



3 Eir s

present on farms downslope. (Thirteen of the one hundred farmers
sampled highlighted the serious problems they were facing due to}
run-off from tracks.) SONY freely admit that their present track
making activities are rushed and that they should use compacters!
However, it is recommended that carefully oriented grass lined o
off drains are also essential in many situations.
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Crop Production Systems

ize 0 roductio ste;

naize_is by far the most common food crop in the SONY outgrowers
s covering about 25% of the farm area. It is cropped twice annually,

¢ in each wet season.

d Preparation.

The ground is ploughed and harrowed just before the rains using

nand metal single-mouldboard ploughs. (71% of farmers own oxen, 27%

¢ oxen and 2% use hoes.)

nting.

Timeliness of planting is of major importance particularly in the
the

't'tlrams because it affects the length of the growing season,
: oad suffered by the crop and the efficacy of weedings. Hybrid seed
t;rely used though rapid maturing varieties are more commonly planted
wee short rains. Seed is planted in rows in unfurrowed earth. Spacing
'w:" plants in rows is very commonly too great though the spacing
wen rows is not excessive (ideal spacing is 75cm between rows and

I between plants in rows).

ding.

one using the ox-drawn plough.

d weeding is done using hoes.
tic weed Striga (compositae)
grass is also a problem.

lseﬁhg first and second weedings are d
. ed weeds are removed by hand. Thir
ical herbicides are not used. The parasi
Particularly difficult to control. Couch

tilisation.

oth as a fertiliser and a mulch.

It is doubtful that the fertiliser
hole crop harvest. The majority of
gh some is fed to livestock.

émvdung is added sporadically b

cal fertiliser is rarely used.

mreplaces the nutrients lost in w
s leave the trash in the field thou

t Control.

to birds and mammalian pests

es, rats and cattle) were recorded.

d to use of local traps which were
lations of these pests. Moles are a

rteCOmmon reports of crop losses
!CO°P9. porcupine, monkeys, mol
ntrol measures were restricte

fgffactive enough to control popu
migular nuisence in maize. Insect pests include stalk borers,
es (microtermitae) and weevils, the latter being important only in

I
'3ge. None of the insect pests result in heavy losses of yield.

'l'age

, J2ize is partially dried on the stalk in the field and then placed
| iarge_storage paskets supported on logs. Some maize is shelled and
laam‘%dlately. The majority of farmers do not store sufficient maize
’10dt to the hext harvest and so rely on purchasing for a short
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tation

potation of cropped land is practised by many farmers but it is
ited by plot size. Fallow land is left unplanted and is colonised by
s, Maize is rarely intercropped with beans and though it is often
nd in very small plots it is usually monocultural.

our

The great majority of labour is supplied by the farmer and her

lily though rarely some hired labour may be used for weeding. Farmers
hire oxen out accompany their animals because they respond only to
ir trainer. However, even where the oxen are hired the plough is

illy controlled by the land owner or a son. Women find the metal

uhs too heavy to control and the job is done by men.

' Other food crops

fhum millet and cassava.

These are grown in the drier areas to the South West though Maize
preferred crop. Sorghum is the traditional staple and is also

' for brewing. The practices of crop production are essentially as

Mize with the following exceptions:-

Sorghum and millet seeds are broadcast and this makes weeding with
"impossible so it is done by hand.

(assava cuttings are planted in the ridges of ploughed land. The
is grown as a reserve and harvested as required.

ables .

Usually brassicas and spinaches planted close to the homestead and
Mall plots.
ho

crtE’I-‘JI;'E'd separately or round the edges of maize plots. It is grown
Vide a supplement to the diet of maize.
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6.3 of e ovement i h
production.
Timeliness of operations.

During the short rains in particular, it is important to p
maize early. One of the effects of this is to give the maize a
longer growing season because water deficit is increasingly a
limitation to plant growth once the rains are over. This is
particularly important on the sandy acrisols and in the South
Western area of lower rainfall.

Maize that is planted early has an advantage over weedsaﬂﬂ
can outgrow them if given a few weeks to establish itself. Weed
must be carried out at the right time in relation to the
comparative size of the maize and weeds. Weeds begin to grow as
soon as the first rains fall and the first weeding is best doné
when most of the weed seeds have germinated. This will be around
two weeks into the rains by which time the maize will be big em
to survive weeding by ox-plough. Maize planted late may not be
enough to survive this operation. Weeds will be most competitivé
towards the end of the rains when the maize is growing vigourou
The shade cast by the maize plants reduces the growth rates of
these weeds but if the maize is planted late it will be smalleré
the end of the rains and so less able to shade out the weeds.
third weeding time is commonly put off due to labour demands fof
other crops making this shading effect more important.

marked for insects but is also true for some mammalian pests.
that are still in the field after most of the maize in an ared
been harvested attract a higher proportion of pests. Farmers
recognise this as a major problem to cropping in the short raif®

Pest load is increased later into the season, this is nms%i

Harvesting begins before the maize has dried out. This gred
maize is boiled or roasted and is harvested early because of t
food shortage just before harvest. This food deficit will be !
where maize is planted late. Also the market price will decreas®
more maize is available later in the harvesting season.

Reasons for untimely operations.

The main reason why maize is planted late is because of tF¥
difficulty of judging the start of the rains. People therefor®
commonly wait for the first rain before starting to plough. Alst)
the land is often left to weather for a short time.

Late planting is also caused by the lack of availability°”
oxen. This is severely restricted for the farmers who are forcfﬁ
hire oxen as the owner ploughs his own land before hiring out
animals. This problem will be exacerbated as the number of
livestock is dropping in the area, primarily due to the shortaf
grazing land.
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Solutions

The effects of planting early on later operations may not be
well understood by farmers and this is seen by the local Ministry
of Agriculture as their most important extension message. The
availability of oxen could be increased if people could be
pursuance to plough before the first rain. The use of single-ox
ploughs has been successful in trials and could be introduced.

Plant populations

Most of the maize seen in the outgrowers zone was too widely
spaced given an optimum spacing for rain-fed maize of 30cm by 75cm.
Competition between maize plants is minimal at this density yet
gives suppression of weed growth by shading. Not only is the
correct spacing important for maximising yield but also for
reducing exposure of the soil to wind, sun and raindrop impact all
of which contribute to soil erosion. Maize is commonly planted in
unfurrowed land which increases rainfall run-off and a higher plant
Ppopulation would reduce low-level sheet erosion. Wind causes
l?dging of maize in some exposed areas and this can be reduced by
higher plant population densities.

Reasons for low plant populations

Farmers were traditionally practising intercropping with the
Maize crop usually with beans or other crops such as tobacco or
Sweet potatoes. This has now almost ceased because of the adoption
of monoculture which is seen as a modern cropping practice. The
traditional spacing of maize which leaves room for the beans has
tontinued but without the beans. The increasing pressure on land
Ue¢ to rapid human population growth rate in the area has on.‘!.y
fecently reduced farm sizes to a level where intensive cropping of
food has become important. This is evidenced in areas of lower
Uman population density such as the South West of the outgrowers
ne where the maize is less intensively cropped.

Solutions

The use of rope to create straight lines of maize is ;
i"‘Creaaing and farmers using this method and optimum spacing claim
Ncreases in total yields. The Ministry of Agriculture place plant
Populations high on the list of extension messages.

With the increasing human population density the necessity to
Produce more food from small areas of land will lead farmers to
%opt more intensive cropping practices including higher plant

Population densities.
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Fertiliser Usage

74% of the farmers surveyed claim to use some sort of
fertiliser on the maize crop. The majority use cow dung from thei
own animals. Very few farmers purchase cow dung or inorganic J
fertiliser. Mulching with maize stover is common and a few farmen
use cow dung as a mulch to control weeds. Undoubtedly from the vi
variation in yields of maize and apparent health of the crops th
uie of fertilisers is sporadic and restricted to small areas of
plots.

Reasons for low fertiliser usage

The major constraint on the use of fertiliser is the cost d
purchase. It is only recently that inorganic fertiliser has been
available in 20kg bags, 100kg being the usual weight and too cost
for small farmers. Transport of cow dung is difficult as the ref
has no ox-carts and even moving dung from the animal enclosure ¥
}hﬁ field on the same farm requires a major commitment in terms¢

abour.

It is unlikely that farmers do not know of the value of
applications of fertiliser particularly as the SONY extension
service have been so successful in promoting its use for sugar
cane. In fact it is probable that some of the fertiliser suppli
by SONY and bought buy the farmers for the cane is used on the
maize. Farmers may not buy chemical fertilisers because they’P”“
cow dung and are unlikely to substitute a lack of dung with
purchased inorganic fertiliser. The decreasing cattle populatiﬂnl
the area is a major problem for the supply of dung. Few farmers
cow dung which has always been seen as a free resource and the
labour involved in moving it is restricted.

Solutions

The availability of fertiliser in 20kg bags has made it f&
more accessible to small farmers and hopefully its use will
increase. Demonstration of the effectiveness of fertiliser is
readily seen in its affect on sugar cane. The Ministry claim th#
farmers know they are supposed to use cow dung but more extens!
effort in this area would confirm this and show farmers the corf|
application rates.

Acquisition of loans

Farmers in the SONY area need capital loans in order to
purchase fertiliser, ploughs, oxen, seed and to hire labour.

Reasons why loans are not available

Farmers loans from the Agricultural Credit Corporation (AC
and banks are only available if approved by the Ministry of
Agriculture. One local Divisional Agriculture office authorised
loans in 1988 due to a poor recovery rate of the 77 loans
authorised in 1987.
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Possible Solutions.

SONY operates an efficient loan system whereby farmers loans
are subtracted from the payment for cane at the harvest. Having a
good knowledge of the farmers, the Ministry extension officers and
SONY headmen could advise the ACC and SONY on farmers requiring
loans. Land title deeds may be one form of security for loans.

Storage

Though the problems of grain storage are not seen to be very
important by farmers, there is undoubtedly loss of stored maize due
to weevil damage. The traditional crib in which unshelled maize is
stored is raised about 1 foot off the ground which is easily
accessible to rats. Weevils cause low-level damage to most cobs and
no attempt is made to reduce this loss.

Reasons

The experience of farmers in Tanzania dealing with the Greater
Grain Borer (Prostephanus) has shown that the major changes to
storage design are only adopted slowly even under pressure. Both
the availability of insecticides and awareness of their usefulness

&re at a low level in the area.
Solutions

The Ministry is pushing improved storage designs as part of
its food crop extension package and some demonstration cribs have
been built. The supply of building materials is not a severe
limitation to crib construction and extension work on the :
8ppropriate techniques can centre round the existing demonstration
cribs. Awareness of the use of insecticides and shelled storage of

Maize needs to be built up.
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7 Discussion

Soil is a complex heterogeneous medium, including a matrix of
inert particles, but also chemically and biologically active
components (including clay minerals, organic matter, bacteria,
fungi, flora and fauna), water and an atmosphere of gases. Within
the soil, changes occur in the relative proportions of the
different components, for example in the amount of water; but the
system is basically in a form of dynamic equilibrium.

Key aspects in this equilibrium are the processes of
pedogenesis and erosion, which form part of the geomorphological
cycle of weathering of bedrock and removal of detritus.

Accelerated erosion or degradation of the soil by man is a
problem which has been widely recognised. In simple terms, it is
where the rate of erosion exceeds that of pedogenesis. Soil
degradation may mean the removal of all the components of a soil,
as is the case of gully erosion. Arguably of greater importance are
the progressive and incidious losses of soil material due to sheet
erosion, which never gain the attention of often spectacular gully
erosion. It is possible that as little as a 1% loss in topsoil
particles may result in a halving of the total soil nutrient
content. Degradation may not even involve removal of soil material
or leaching of nutrients. A change in soil aeration due to
impedence of drainage can indirectly affect the entire system and
its suitability to sustain crops. Use of herbicides and pesticides
may have the desired direct effect, for example of killing a weed
species, but indirectly may kill elements of the soil flora which
are vital to the maintenance of the integrity of the entire system.
A pesticide used to solve insect pest problems in a standing crop
may also reduce the population of soil dwelling fauna, which may be
Crucial to maintaining the soil structure as they create biopores,

allowing rainwater infiltration etc.

It is the minimum goal of all permanent agricultural systems
that the yield of crop(s) can be maintained - within the range of
variation attributable to local climatic variability and other
factors (eg. pest outbreaks). The time scale on which this
Stability or sustainability is assessed may be over a single
growing season (eg. the long or short rains in South Nyanza),
Several seasons followed by rotation or fallowing, or over a longer
time scale as in the case of sugar cane, tea, coffee, other

Perennials and forest systems.

In reality, the goal is to progressively increase yields
(which may be quantified per hectare or per man day), by whatever
Neans available and/or appropriate, to satisfy growth in demand,
Which may be due to increasing population, per capita demand or a
decrease in the land available for the crop.

Due to constraints of time and data availablity, it has not
been possible to rigorously test the hypothesis that, relying on
Currently prevailing practises of land management, both for food
Crops and sugar cane, yields in the SONY outgrowers area cannot be
Sustained. However, reviewing the current practises and problems
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described by the 100 sampled farmers, yields are not even being
sustained, far less increasing in pace with population growth.

The sample survey can only provide a snapshot of the
situation, but some farmers did indicate that they had noticed:
reduction in food crop yields over recent seasons. This reductio
comes despite the recent succession of good rainy seasons in Ken
Use of time series analysis to test the hypothesis on cane yield
which have been accurately recorded, is not appropriate in this
context. Recent increases in cane yields are most likely to be
attributable to improvements in the management of the SONY
operations.

Questions must be raised as to how long crop yield levels ¢
be maintained.

The entire soil/vegetation system in South Nyanza is
inherently fragile. This is in part due to environmental factor
particularly the high erosivity of the rainfall. Superimposed o
this fragile ecosystem, the rapid rate of population growth and
transfer of the best land in the SONY outgrowers area from food
crop production to sugar cane, are placing enormous and ever
increasing pressures on the remaining land. Progressive sub-
division of the land between generations means that inevitably
future more farms will have to be located entirely on soils whic
have often severe agricultural limitations (erosion, drainage o
stone problems, or shallow depths). With the population of the
growing at a rate of about 4% per year, there will be an inevit?
increase in the demand for food, yet a considerable area of lan
has been put over to sugar cane and more may be converted in
future.

Although at present the majority of farmers seem relativell
content with the amount of land they have available for maize,
also note progressive reductions in their maize yields. The red
for this are complex. Traditionally, fallowing and rotations wert
practised in order to allow soils to recover their fertility
following periods of intensive cropping. Recently, the best land
the outgrowers area has been transferred from being used
predominantly for food production to sugar cane monoculture. Dt
to the reduction in the total area of land available for food ¢
and compounded by the reduction in the land area available per
capita (due to the rising population) there has been a severe
reduction in the possibilities for fallowing and crop rotation:
Effectively more food must now be grown on less fertile portio™
the land.

In addition to the practises of fallowing and rotation, the
other traditional means of maintaining soil fertility was by the
application of cow dung. However, with less land available for
grazing, due to pressures to grow more food and loss of land"’-o1
cane, there has been an enforced reduction in the local 1livest®
population over the past decade. A direct consequence of this ¥
the reduction in the supplies of cow dung.

Most farmers are aware that inorganic fertiliser could be’
to improve their soils, but even if it was available and |
affordable, there seems to be a marked reluctance to accept it®
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ysage. Farmers questioned, maintained that although fertiliser use
can double the yields, manure is better (suggesting that in fact it
is the organic matter content of the soil which is the critical
factor limiting yields).
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8. Extension
8.1 ro ate insti ions for the f ension

The various bodies able to carry out food crop extension work
in the SONY outgrowers zone are the Ministry of Agriculture, SONY
outgrowers management, SONY Outgrowers Company (SOC) and local Non-
Governmental Organisations (NGO).

Ministry of Agriculture

Of the 27 Ministry of Agriculture technical assistants
covering the sublocations in Rongo Division 22 have certificates
and 5 have diplomas. All have specialised in crop production. This
represents a valuable resource for agricultural extension. There is
n0 transport available to the Divisional Agricultural officer and
technical assistants provide their own bicycles for extension work.
It is probable that motivation of technical staff is a limitation
to their effectiveness as extension agents. The staff farmer ratio
is approximately 1 to 1000. The staff live in the sublocation to
which they are allocated though they may not be from the area. The
length of service of technical staff is around 10 years.

The main responsibilities of the technical staff are to advise
farmers on the main crop husbandry techniques, concentrating on
maize, sorghum, millet and beans. Fortnightly field demonstrations
are held where farmers are invited to observe the results of
improved food crop production techniques.

The Ministry is very well set up to provide farmers with
simple improvements to their food crop production systems. It lacks
only transport and enough staff to reach all of the farmers in each
Sublocation.

SONY Outgrowers Management

Appendix 4 shows the structure of SONY outgrowers management.
The training superintendent is responsible for running a 3 day,
monthly course for between 30 and 40 farmers which covers the
technical, economic and legal aspects of sugar cane growing. No
Part of  the course is given over to food crops which is
understandable as the staff are "employed to work for sugar cane
Production”.

The SONY headmen cover between 300 and 400 cane farmers gagh
and have a good working relationship with them. They wvisit
dpproximately 30 farmers per week and submit weekly reports to the

training superintendent.

Most SONY staff have good access to transport inc_:luding
Motorbikes and four wheel drive vehicles. The headmen use bicycles
Ut the supervisors have motorbikes and are actively involved in

extension work.
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SONY Outgrowers Company (SOC)

SOC operates in close collaboration with SONY manammmm.
is a form of trades union for the outgrowers. All minor questi§
and complaints are dealt with by SOC and they represent §
outgrowers to the factory management. The founding members on
board of SOC include the District Commissioner, Dist
Agricultural Officer, Provincial Cooperative Officer,
Agricultural Manager, Kenya Sugar Authority Executive and
elected outgrowers representatives. One woman is elected by
board to represent women’s interests.

Soc collaborates with the SONY training courses and h
substantial input in explaining to outgrowers the terms of
contract and the legal aspects of growing cane. SOC does not
any separate course Or extension service to outgrowers but pﬂm'
a useful service as a point of contact with the factory.

Local Non-Governmental Organisations (NGOs)

There are many NGOs working in the SONY area, these incg
missions such as the Church of the Province of Kenya and!
Maranatha mission in Migori. Also Peace Corps and Care *4
operate in the area alongside the Ministry of Agriculture. “§
churches and religious organisations, women’s’ groups and
groups are also active in agricultural development. Many of
groups have intimate local knowledge of the farming systenm
could be very valuable to any extension programme in food ¢
The groups are mostly self-motivated and self-funding and fun®}
at the grass roots level.

The basic problem with the present Ministry food %
extension service is the lack of transport. The basic constf
preventing SONY from providing such a service is the 13d 
technical expertise. It would seem that collaboration betwee!
two services could result in an effective means of reaching f
with the basic messages outlined earlier.

SONY can provide transport and an extensive network of hé¥
who know their areas and farmers. The ministry can P
technical support and training for the headmen and farmers i,
crop husbandry. Both SONY and the Divisional Agriculture Y
stressed that collaboration could lead to more successful exté
for food crops. 3
The detailed mechanics of this collaborative effort will needt;
worked out between the parties involved. The following sugges*
are intended as a working structure.

o
—

Overall Control by: District Commissioner

SONY General Manager
Administrative SONY Outgrowers Manager of
Supervision by: District Agricultural Offic
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Coordination by:
Headmen trained in
food crop extension by:

Farmers trained in
food crop husbandry by:

Transport for headmen
to training courses by:

Identification of
farmers by:

Provision of food crop
literature by:

Input into SONY monthly
farmers training courses by:

Demonstration food crop
plots:

Regular visits to demonstration
farmers by:

:Oint.reports to SONY Management
nd District Agric. Officer by:

Regqular review and modification
°f programme by:

st The SONY supervisors presently
crop extension when they are
from ) However,

meeting many farmers and advice given i
The extension system outlin

°f the important messages.

armers questions.

SONY Training Superintendent and
pivisional Agricultural Officer

Ministry Field staff and
SONY sublocation supervisors

Headmen and Ministry Field Staff
SONY vehicle pool

SONY headmen

Ministry of Agriculture

and inclusion in SONY handouts.

Divisional Agriculture Officer
and Technical Staff.

On SONY nucleus estate and one
farmer in each sublocation.

Ministry field staff.

SONY training superintendent
and Divisional Agric. Officer

SONY Outgrowers Company General
Manager, women's representative

carry out a limited amount of
in the field and they are aware
time constraints prevent them
s only in response to
ed above is suggested

88 a means of increasing the collaboration between the Ministry and

SONY with a view to
Partjes.

Detailed study of the organ

improving the extension services of both

jsation of such an extension

System will be necessary before it can be implemented.
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8.3 Agroforestry extension

88% of the farmers in the outgrowers area plant trees ont
land. The following is a breakdown of the farmers main reasons
this is done:

Purpose =~ no. farmers
Building 77
Fuelwood 42
Sale 23
Windbreak 14

Erosion control 9

Many farmers claimed more than one major reason for
planting and this was corroborated by the Divisional Agricultd
Officer for Rongo who pointed out that building and fuel¥
species (Eucalyptus and Cupressus) were taken in preference
leguminous species from nurseries. Eucalypts account
approximately 90% of the trees in the outgrowers area.
cropping is not practiced in the area, though a few Peace U
demonstration farms have been set up. With the increasing pres
on land it is unlikely that alley cropping with trees will
widely accepted. It is a subject of controversy that the ¢t
increase the overall yield of maize in intensive alley croppiM

further limitation is the use of ox-ploughs which can damageé!
tree roots.

As farmers are well used to planting trees in small woo®
and along field and homestead boundaries it would be
appropriate to encourage the use of forage and mulch legum
trees for agricultural use in these areas. Many NGOs (Peace (Y
Care Kenya, The Green Belt Movement, missions, schools
colleges) and the Forestry Division of the Ministry of Na®
Resources are producing tree seedlings for sale. Until rec®
there was an active market for seeds and missions are not ‘
giving away seedlings but actually paying people to pr*j
seedlings for themselves. Some private individuals have st
nurseries and many women’s groups have begun to grow trees
their own use.

There are tree planting systems already in place which @
be utilised to encourage the planting of agroforestry species’
as (Calliandra, ' and (Causurina. An exte
effort coordinated by SONY would be able to identify small ¢¢
in each sublocation to be given tree seeds and encourag@
propagate them for distribution to local farmers. The productlc'n
trees need not be coordinated by SONY though the inclusion ?
agroforestry seminar in the SONY outgrowers training course "
be very valuable. It would also be of benefit for the SONY he#
and Ministry field staff to receive training in appropt
agroforestry practices from local NGOs, for example Peace Corp$
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It is somewhat alarming that Eucalyptus species dominate the
arboraceous flora of the outgrowers area because they use large
uantities of water (to the extent that they can be useful in
draining waterlogged land) and because of this they can reduce
growth rate of nearby plants. This subject is, however, in
contention. The genus has been planted primarily because of the
availability of seed, its rapid growth rate and straight bole which
is used in building. As an agroforestry tree Eucalypts have little
potential and should not be grown within crops. The promotion of
lequminous species is already under way at a low level but more
extension work is required on methods of integrating tree products
into the food cropping system. Agroforestry for soil erosion
control may be very important. Land availability is not likely to
become a restriction on tree planting given that boundary plantings
:ie common. Ministry forest plantations exist on some hill tops in

e area.
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appendix 1

SONY Criteria for land suitable for Sugar Cane

-field must be > 3.0 ha (may be in multiple ownership)
-topsoil must be at least 45cm in depth

-s0il must be fertile

-s0il must be freely draining

-s0il must not be stony

-plots inaccessible to tractors are not acceptable
-field gradient must be < 15% (for tractor safety)
-each farmer should keep 0.8 ha for food crops

dix

Chemicals etc. Added to Suger Cane

Inorganic fertilisers added to plant crops and ratoons in both the

nuicleus estate and the outgrowers area.
diammonium sulphate (DAP) + 18% nitrogen 100kg/ha

urea (46% nitrogen) 80kg/ha

(Urea is applied as a top dressing 3-5 months into the sugar cane
growth cycle.)

Herbicides (used only in the nucleus estate)

TCA 8kg/ha
Diuran 2kg/ha
Actril DS 1.51/ha

Organic Matter

trash is left after harvesting of green cane in the outgrowers area

filter mud (80t/ha) applied to nucleus estate (no trash is left as
the cane is burnt prior to harvest - leaving some ash)
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APPENDIX 3.1 FARMS ON CAMBISOLS, PLANOSOLS, VERTISOLS
ACRISOLS AND LITHOSOLS

Farm % area % area Total Yield Length Main con- Ideas to Trees

Code Cane Maize Area Maize Deficit -straints Solve
i 44 30 5.2 844 1 0 g 3.B,F
Y 25 50 4 n/é 2 0 F 1.B,F
93 20 30 4.0 1125 0 8,PIA F,C 3.W,K
57 0 60 4.0 1350 1.5 8,W,B,1 EB,C.,F,LC2.B,WN2P
38 33 48 8.4 2250 0 S,w,B,P F,C 1.B,F
59 18 20 12.0 2250 2 B,I e 2.8.4
60 0 33 1.8 2093 2 SMWL (0] 1.B,F
61 32 43 2.8 2250 1 A c 2.8
62 8 8 2.4 2250 1.5 S,W c 3.B,F
63 40 30 Q.0 1333 1.5 A F 1.K
64 0 21 1.9 2250 1 0 c 2.F,B
1 50 25 1.0 n/a 4 A,B,S H,C 1.W
2 46 23 3.5 n/a 0 F F 1.B
§ 25 25 3.2 17150 1 I,B,W,P K 3.B,F
10 11 7 19.3 nls 2 W H 2.B,F,K
S 44 18 6.8 875 2 L F,H,K 3.8,E
69 0 38 4.0 800 1 W,B,A F 0
9 42 34 2.8 33715 0 A C 1.B
31 0 75 1.6 2000 2.5 5 F 3.K
32 0 50 3.0 3645 n/a W F 1.B,S,K
33 0 67 .6 1125 0 B K,F 1
5 0 50 4 450 3 F F 0
55 33 19 6.4 1125 2 B,A F,M 3.B,F
5 0 86 7 2500 4 P B,C 3.W,E
8 19 13 6.4 1781 1.5 F,I.A C 1.E
Werages ; - S =6, PuiliChs
# # * 0=3 C=13 F =10
31 27 4.1 1456 1.5 P = g g = i S = :
A = = =
k3. ¢ non-cane farmers excluded B =28 H= 3 K= 5
* Farms over 15ha excluded W=28 B o= 1rT =
L = 13 g TR it g S
Fe=3 K= 3
I =4
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81 22 13 2P 900
82 25 33 2.4 900
83 45 10 6.0 600
84 25 25 3.2 675
85 80 10 4.0 1800
86 58 8 2.4 450
87 50 15 4.0 1350
88 80 20 4.0 2250
89 50 20 4.0 788
90 88 5 4.0 n/a
91 0 50 1.6 338
92 68 14 2.8 2250
94 35 20 4.0 2025
95 43 29 2.1 2250
96 25 20 4.0 2250
98 0 34 3.5 1125
99 0 100 2.4 750
100 56 24 2.5 600
Averages:-
# # *
< i 23 4.3 1188
(1.6ha) (1 ha)
N.B * - Farms over l1l5ha excluded

# - non cane farmers excluded

n/a - data not available
see key for definitions
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APPENDIX 3.3

NDI

LB

farm areas are in hectares.
Jaize yields are in kg/ha.
length deficit is in months/year.

lin Constraints refers to the farmers perceived limitations to
increasing maize yields.

?= Porcupines and moles destroying maize

A= Antelopes, monkeys and squirrels destroying maize

B= Birds destroying maize

i = Weeds reducing maize growth rate

L= Labour limitations ;
f= Fertiliser supply inadeguate (organic and inorganic)
0= No constraints perceived

§= Soil erosion and infertile soils

I= Insects destroying maize

lieas to Solve refers to the farmers ideas to increase maize yields
fey:

f= Fertiliser (organic)

(= Chemical fertiliser

0= No ideas mentioned

L= Labour

= Hybrid seed

{= Early planting

§= Biocides

f= Mulch : ,

Y= Other ideas such as using rope to produce straight lines,

agroforestry etc.

refers to the farmers current reasons for planting trees

E

no trees planted
Few trees planted
Some trees planted
Many trees planted
Building

Firewood

Sale

Windbreak

Shade

Tobacco curing
Erosion control

E

T e B I O Y OO s
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APPENDIX 4. =  SONY OUTGROWERS MANAGEMENT

OQutgrowers Manager

Sector 1 Sector 2 Sector 3 Training
Superintendent Superintendent Superintendent Superintendent
Supervisor Supervisor Supervisor
3 sublocations 3 sublocations 3 sublocations

Headmen (approx. 350 farmers each)

T |
Outgrowers.

(total 8990)




APPENDIX 5.
PROGRAMME UNDERTAKEN .
November
20th Flight to Nairobi
21st Meeting with Miss S.Bull, BHC
Collect Landrover
22nd Meeting with Mr.A.Wood, BDDEA
Visit to Kenya Soil Survey.
23rd Drive to South Nyanza
24th Meeting with Mr.R.Harbord SONY General Manager
Visits to Divisional Officer and District Commissioner
Meeting Mr.Omundi SONY Outgrowers Manager.
Factory Tour, Mr.O.Needham.
25th Preparation of questions for farmers
Drive round southern part of the outgrowers zone.
Basic preparations of agricultural systems diagrams.
26th Read SONY background agronomic reports.
Prepared and amended questions with
anthropologists requirements.
27th Meeting Mr.Omundi and 4 superintendants to
outline the fieldwork programme.
Meeting Mr.Ojow, SONY Outgrowers Company (SOC)
General Manager.
Pilot survey two farmers visited.
Visit to Mrs. Odero, board member of SOC
28th  Survey in Kogelo sublocation
29th  Kawere 2A
30th Kawere Rateng and Kawere 1
December
lst Nytaro and Kabouro
2nd Kanyajuok and Marongo
3rd Sunday
éth Kamresi and Katieno
Sth Kanyagwala and Kagera Lwala
6th Kakrao
Meeting Mr.P.Otieno, SONY Training Superintendent. ;
Tth Visit to Mr. Orlale, Rongo Divisional Agricultural officer.
Processing survey data.
8th Mr. Omundi, debriefing.
Vvisit to Migori Division Ministry of Agriculture.
Mr. Harbord, debreifing. Mr.P.Oyier, Assistant Agronomist.
Sth Visit to nursery plots and nucleus estate.
Processing survey data.
10th prive to Nairobi
l1th Mr.J.Hansell BDDEA, debriefing.
Visit to Mr.Were, Deputy Director of Agriculture,
Ministry of Agriculture.
12th  Fly to U.K.

40
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