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3.Research Methodology

3.1:Sampling method:

Sratified random sampling method was used with probabilities proportional to population
size to select the sample population.A 25% representative population was selected from
each administrative unit.

3.1:The Sample

A sample size of 60 farmers was randomly selected. However, due to time and financial
constraints, 50 of them were successfully interviewed making about 23 percent of the
total house-holds in the area.Due to the migration factor, about 5 percent of the sample
population was found to have emigrated necessitating some other random sampling to
replace them.

3.2: Data collection:

Data collection started with some brief introductions of whom the interviewers were, the
intent of the study, the farmer in turn introduced the farm-the various fruits and
vegetables within the farm. P.R.A tools and methodology were applied. The interviews
were conducted by use of a semi-structured questionnaire.(see appendix 2).

The data collected was recorded and tabulated.

The data collection instruments applied as; individual farmer/ farm household interview,
farm-walk and farm sketches.

a) Individual farmer/ farm household interview—it entails having open discussions with the
farmer about such factors as; all the crops grown, deeper information is sought
concerning their fertiliser,labour, pesticide and harvesting demands. Farm household
interviews also enable the collection of socio-economic information from a cross-section
of farms to gain an understanding of the wide range of variations between and among
families

An average farm-interview took between 1.5 to 2 hours

b) Farm-walk—a walk around the farm enables the interviewer to see all the crops and
fruit-trees and gather any supplementary information that deems necessary.By so
doing, there is the verification of the information given.The time taken by the farm-
walk depended on the size of the cultivated land and the diversity of the crops and
fruit-trees found in it.

c) Farm sketches—these are drawn by the individual farmers or farm residents
conversant with the farms in cases where the farmer is not in a position to draw,
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school-children or close members with a background knowledge about the farming
systems layout was requested to assist in the drawing.

3.3: Data Analysis and Presentation.

The data collected would be tabulated using the Ms-Excel computer package, Ms-Word
would be used in the typing of the report. Tables, figures and percentages would be used

to present the final report.
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4. Description of farm households:

4.1 Composition and Size:

Household composition and size are an important factor in determining the family labour
force available for working on the family farm. Households consist of the parents,their
children and close relatives in cases of extended families.It is a common practice to find
delineation of duties along gender lines in Nguruman and Maasailand in general. Whereas

the men and young boys tend livestock, the women and girls are largely inclined to

domestic work. However in the irrigation scheme farm duties do not however have clear-
cut delineations along such lines. This means that the provision of farm labour is least
affected by gender composition

Table 3: Age-sex, education for household-heads and children

HOUSEHOLD-HEADS

Age-group (Yrs) | F(%) M(%) | Aver. Yrs. in School
21-25 0 10 10
26-30 0 14 8
31-35 2 10 7
36-40 0 22 6
41-45 0 10 6
46-50 0 12 2
>51 2 18 2
CHILDREN
Age-group(Yrs) F(%) | M(%) | Aver. Yrs. in School % at Home % Away
[-5 13 I5 # 100 0
5-10 7 7 # 98 2
[1-15 9 10 # 95 5
16-20 6 8 12 80 20
21-25 8 12 10 70 30
26-30 3 2 10 50 50

#Denotes that majority are still in the schooling process
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The table shows the age-sex structure of both the household heads and their children and
their respective durations spent in the formal education. The male:female ratio is almost
the same, only very insignificant deviations are apparent with the males outnumbering the
females, a situation which is probably brought about by the cultural practice of early
marriage of the girls

Majority of the children between the ages of | | to 25 years reside at their respective
homes contributing immensely to the family labour needed to work the farms. This
explains why hired labour is not as common relative to family labour-.

The younger generation household heads have on average spent more years in school
than the preceeding elderly ones, a positive step in an effort to alleviate illiteracy in the
region and the country at large.
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4.1 Sources and expenditure of household Incomes:

Agriculture and particularly so vegetable and fruit-tree farming is the major source of
incomes for the households, over 90% of the households entirely depend on this farming
as a source of livelihood. Nevertheless a small proportion of the households have other
sources of income to subsidise on the one derived from farming. The table below
summarises the major sources of household incomes and their associated expenditure.

Table4: source and categories expenditure of household income

Source of income J%age Categories of Expenditure.

Agriculture(crops &fruits) 90 Food

Formal employment 5 Clothing

Business enterprises 3 Farm inputs

OTHERS 2 Health

Leisure

OTHERS

NOTE:No reliable data to quantify expenditure could be availed..

Vegetable and fruit-tree farming is the major source of income for the households. Over
90% of the households entirely depend on farming as a source of income. However, some
subsidise their incomes with revenue from formal employment and business enterprises
among others.

Some major expenditures are on; farm inputs included in this category are-fertilisers,
pesticides and farm labour, others are, food, clothing, health, leisure and
recreation.Clothing is also forms a major component of the expenditure of the household
incomes.

5.1.9 Labour:

The resource called labour is the work done by human beings and not the persons
themselves, when a farmer hires a labourer, he is buying only so many hours of work and
not the person himself Labour is actually more than just another resource under the
farmer’s control. Labour may be hired on a permanent basis, as full-time regular labour or
on a temporary basis as part-time casual labour.

Crop farming plays a central role in the generation of income and rural employment to
the residents of Nguruman, in excess of 90% of the household heads interviewed did not
have any other source of income. Rural employment is very essential owing to the fact
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that majority of the total population in Kenya are rural dwellers depending almost entirely
on agriculture. Rural employment includes all the income-generating activities other than
those related to the household’s own farm production. The following figure demonstrates
the components of rural employment

Rural Employment

' '

Agricultural Wage Non-Agricultural
Labourer Employment
Permanent Casual Labour Regular Self
Labour Employment Employment

Figure | Components of Rural Employment

(source:Tellegen,Verstrate and Foeken,1992).

Agricultural wage labour- permanent agricultural wage labour is almost exclusively
undertaken by labourers living on the farms.This kind of labour is easily accessible since no
specialised skills are required,some disadvantages of this kind of labour include;

J low wage which keep on fluctuating from time to time.(see table 5).
o It’s seasonal nature(no income all year round).

5.2.0 Family labour:

This is the labour provided by the farmer,his family and possibly willing relatives

It is of great importance to note at this point that-where no labour is hired,the amount of
labour available for work is limited by the size of the family. In many parts of the tropics,
the area of land cultivated is decided by the amount of work the family can do.If the
farmer could get more labour, he could cultivate more land. In such a case the labour
supply is the limiting factor.In many parts of the world,it is common for the people of a
village to work together when there’s a particular job that needs doing quickly, this is
referred to as ‘communal labour’ however,is not free of charge since the farmer who is
helped may give food and drinks to others, of course this is a kind of payment.
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5.9.2 Hired labour:

Hired labour is either on a permanent basis or on a ‘temporary’ casual basis.

Several interviewed farmers with relatively larger holdings have engaged permanent farm
labourers with fixed monthly salaries.

Table 5: Salary range for |6 interviewed permanent farm labourers

Permanent farm labour analysis
Range of monthly Aver salary Aver. salary/day Jage
salaries(Kshs) (Kshs) (Kshs).
800-1000 855 28.50 62.5
1001-1500 1275 42.50 25
1501-1800 1700 56.70 12.5

It is evident that most of the permanent farm labourers fall under the category of
Kshs.800-1000(table 5).

Hired casual labour is renumerated according to the type of task undertaken; ploughing a
quarter of an acre ranges between kshs.300 and kshs.500,hired labour is also used in
weeding and harvesting- a carton of okra,auburgine or ravaya harvested is paid at kshs.|0.

Casual labour renumeration fluctuates from time to time depending on such factors as the
seasons(either low or high productivity) ,and also the availability of the manpower to
engage in this type of a labour, during times of high labour availability, the renumeration
may fluctuate to lower levels.

5.9.3:Man-days per year

Most of the farmer’s working day is made up of 8 hours on the higher scale and 6 hours
on the lower scale. For convenience an average of 7 hours have been used in this
research to quantify family labour(l man-day = 7 hours).The low number of hours per
day is due to the high temperatures which makes long-working hours uncomfortable and
less efficient (see table 6).

Evaporation rates by far exceed the annual precipitation(table 6), one of the reasons as to
why the area is designated an A.S.A.L. hence the need for irrigation farming.
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Table 6: Temperature, evaporation and precipitation data for Nguruman and
Magadi areas

Climatologi- | Alt Temp. | Aver. Rainfall(mm)/yr No. of
cal stn. (m) (°C) evaporation/yr(mm yrs
Magadi 613 29 2202 426 52
Nguruman | 2133 16 1659 620 2

Source: (AS.A.L. Kajiado,1997)

Due to labour limitations, most of the farmers barely cultivate their total available land.
The largest cultivated tract accounts for 100% of the total available farm-this is only in the
case of very small farms by acreage(1-1.5acres) and 58% for the relatively larger
ones,while some of the largest farms barely have 10% of the total available land cultivated.
Other factors limiting the size of the land cultivated include; the availability of irrigation
water, other enterprises on the farm and availability of capital to engage hired labour.
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5 The Crop Production Systems:

Most of the cultivated crops are grown on plots ranging from 0.185 to |.5 acres. These
are ideal for easy and efficient management especially during irrigation water application.
Most of these crops are monocropped ,however, it is not uncommon to see several
intercropped plots- the most notable ones being the intercropping of maize and beans.
Fruit-trees and other types of trees are grown within the crop plots or along the farm
boundaries and it is difficult to observe fruit-trees occupying plots of their own except in
spaces which have been left fallow for a long time. This minimises the need and of labour
since fully grown trees hardly require any specialised tending. The only notable
management practices on such fully-grown trees are; weeding-about half a metre radius
around the base,and pruning which is either once or_twice a year.

5.1 General Farm Practices

5.1.1 Slashing:

This is the process of clearing off overgrown weeds and cultivated crops in readiness for
the next planting. Slashing is manually done-tools used include the panga and the slasher.
Majority of the farmers interviewed however, skipped this practice-since the plots are
regularly weeded the occurrence of overgrown weeds is not common,this also helps in
minimising the costs of slashing and saves on time

5.1.2 Ploughing/Hoeing:

It is manually done,over 90 percent of the interviewed farmers engage family labour, only
|0 percent utilise family and hired labour at the same time. Hired labour is however
engaged when the tasks need fast completion or in cases where large tracts have to be
ploughed. This activity proceeds hand in hand with basin-making.Basin-making involves the
demarcation of plots with soil heaped on the edges for ease of irrigation water
application.

The frequency of ploughing depends on the growing period of the particular crop and the
farmers’ preference over the number of seasons that the crop should be grown per year
as unlike in rainfed farming, water is not a limiting factor in irrigation farming

5.1.3 Planting:
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Planting is done directly onto the main field for most crops. However a few of them
require a firsthand establishment in the nursery before transplanting, notable examples of
these are tomatoes,kales, thin-chillies. Most of the farmers establish the nurseries by
themselves and then transplant. The surplus may be sold off to other farmers who may be
in need.

5.1.4 Weeding/pruning:

Weeding is a frequent management practice.Most of the crops grown require intensive
and frequent weeding if they are to yield to the expected standards both in quantity and
quality. Weed growth and regeneration in the farm plots is very rapid due to; the natural
fertility of the soils,the addition of fertilisers to boost production,the relatively warm
climatic conditions and the availability of irrigation water. Some crops need weekly
ploughing-among these according to the farmers include;okra karela and thin-chillis.All the
others have to be weeded at least once a month.This significantly reduces the occurrence
of overgrown weeds, a situation which saves on costs and time required for slashing as
earlier stated under ‘slashing’.

Pruning is practised on fruit-trees; mangoes,lemons,oranges,bananas,guavas,tangerines,
Most of the fruits are prunned twice a year by the use of shears. This clears off unwanted
vegetative material that may harbour pests and reduce productivity, the pruned off
material may also act as mulch improving soil fertility and reducing weed regeneration.

5.1.5 Manure/Fertiliser/pesticide application:

Organic manures are in rare use since the soils are naturally fertile. In case they are used,
they are generally applied on maize and bean fields. The vegetables are mostly applied with
the synthetic fertilisers and especially so the foliar feeds.

Mostly used fertiliser is the foliar feed-(byfolian), it is usually mixed with pesticides during
spraying. Most farmers claim to use 50mls/g per every knapsack pump(20litres of
water).The number of pumps sprayed depends on the intensity of spraying and the
cropped land expanse.

Pesticides in persistent use in the area are;antracol,dimethoate,theovit,marshall and
polytrin .Spraying is mainly on vegetable crops, cereals and legumes such as beans are
rarely sprayed or not sprayed at all, fruit-trees are not sprayed as they are least suceptible
to pests and diseases, most farmers reported. The spraying pattern is determined by the
farmers’ purchasing power (of the pesticides)and,the prevailing climatic conditions among
other factors.The pesticides are locally purchased on either cash or credit terms,the debt
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is usually settled at the end of every month when the exporters pay for the collected
produce.

5.1.6 Crop rotation and fallowing:

Some farmers alternate their fields against the various vegetable-crops This however is
not a very common practice as most farmers reported that where they grow a particular
crop, it is the same space on which they grew it in the previous season and year. Fallowing
is also practised where fields are left to rest for some time uncropped as new ones are
opened and cropped. The fallow period could be as long as an year. Farmers reported to
rotate maize with beans, ravaya and aubergines with okra.

5.1.7 Harvesting:

Harvesting can be as frequent as thrice a week for ravaya,okra, karela is usually harvested
once or twice a week to allow the regeneration and maturity of the fruits in readiness for
the next harvest in the subsequent week.The Asian vegetables are cultivated hence
harvested all year round and do not obey any distinct cropping seasons. Maize is
harvested once or twice in a year depending on the variety and the length of time it takes
to maturity with the maximum number of seasons reported at three.

Maize and beans is sold in debes or bags mostly to local buyers trading in the commodity

Fruits are harvested as soon as they reach the size desirable for outside markets or when
they are ready for consumption, fruit peak seasons are in the months of April-June and
from October to December. The vegetable crops are packed in 7kg. Cartons ready for
the market,fruits are also packed in the same manner or in 50kg crates for the local
markets. Medium sized trucks can be seen to be on daily operations ferrying the produce
to the city in readiness for export.
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5.1.8 Marketing Activities:

Most of the farm produce is locally marketed.The farmers have unanimously established
buying centres convenient to most of them. This saves on the transport costs to the
markets.

Various agents and exporters act as the go-between between the farmers and the external
markets.

5.1.9 Cost of hiring land:

In most cases,the charges for hiring land are negotiated by the two parties involved as well
as the terms of payment. In some cases,payment to the leasing party(owner) could be in
kind,such as labour provided by the hiring party e.g, contract ploughing.

In Nguruman most of the landlords and tenants work on a contract locally referred to as
the 25 percent which may at times fluctuate to 30 percent-this means that for every sale
worth Kshs. 100, 25 percent and 30 percent respectively proceeds towards paying the
land rent. This kind of agreement is based on mutual trust,the landlord works on his dues
from the monthly sales sheet provided to him by the tenant.The land rents are thus
settled on monthly basis.
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6 Crops and fruit-trees in food provision:

Going by the fact that an individual with only 1600 calories effectively suffers from hunger,
billions of people suffer from insufficient nutrition,hundreds of millions are hungry while
just some hundreds of millions of people affect their health by an excess of
nutrition(Dams.T.et.al,1978). This is a good explanation as to why agriculture and crop
farming in particular is of great importance if the hunger and malnutrition affecting most
of the world’s populations is to be reduced to a manageable level.

Kenya in it’s development has not fully utilised the principal resources of land and people,
and future development strategies have to address themselves to this fact . The
development of any resource must however be achieved at a cost.

Nguruman irrigation scheme plays a significant role in food production for its residents
and those of neighbouring and adjacent areas.

Some of the common crops grown are as outlined in table Going by these figures, maize
was the most highly consumed crop by weight.760kgs of maize was consumed annually
amongst 28 interviewed households. Maize is either boiled and mixed with beans or is
ground into flour for making ugali or porridge or is chipped into smaller particles and
prepared as in rice.

Nearly 97% of the total farm holdings grow maize.Most of the farmers interviewed sell
out maize only when the yields are in excess. Most of the times they store it to feed their
families before the next crop can be harvested. They rely on most other crops for
income generation.
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Table 7: Vegetable-crop and fruit-tree production per year: consumption and
sales compared

fruits/vegetables Production (‘000 kgs). | Consumption.(‘000 kgs). | Sales (‘000 kgs).
Karela 33.30 0.00 33.30
Ravaya 4740 0.10 47.30
Okra 59.10 0.00 59.10
Aubergines 55.50 0.33 55.20
Maize 33.00 21.3 11.70
Beans 2.40 1.50 0.90
Others 7.90 1.20 6.70
Oranges 34.70 1.70 33.00
Pawpaws 63.20 39.60 23.60
Lemons 16.20 0.60 15.60
Mangoes 58.10 16.10 42.00
Bananas 41.10 16.20 24.90
Others 54.10 1.10 53.00

From table 7, it is evident that ,maize growing is given as much priority as other cash-
crops(karela,okra ravaya), this is in line with the peoples’ understanding of the great role
that the cereal plays in feeding the populations.

Beans is also a common crop, it is a rich source of proteins and its consumption rate in
this area is also high Even though it is not widely cultivated comparative to maize, ravaya
or aubergines, it occupies a relatively large area compared to other crops. An average of
a-quarter of an acre is planted with beans per household for most of the farms.lts
importance as a source of food is evidenced by the proportions sold compared to the
total production, an average farmer produces 90kgs of beans annually sells out about a
third and the other two thirds go towards meeting dietary requirements.

Ravaya and aubergines are mainly regarded as cash-crops their consumption is very
low(an average family may consume 100-200kgs of these crops compared to between
1300 and 1600kgs sold annually by an average farmer). Consumption relative to total
production barely accounts for 0.4%.Ravaya and aubergines like many other vegetable
crops are rich in vitamins.

Other crops used for food include: sweet potatoes,cassava,green-grams,kales,sugarcane,
cowpeas,onions,gurwer and sorghum which accounts to about 300kgs of the total
consumption per family by weight.They comprise about 7900kgs in production,with
6700kgs of them being sold and 1200kgs consumed. This is a clear evidence that they are
not common food-stuffs and only serve to supplement the staple food crops,not much
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priority is given to them in the peoples’ dietary habits,a condition that makes the majority
of them to be sold to earn some income.

Generally,the basic foodcrops occupy less land by acreage compared to the cash-
crops(Asian vegetables). Acreage for various crops is as given in table 8.

Table 8:Acreages under various common crops-Nguruman, Magadi(1997).

Crop Total Acreage Average Acreage Percentage of farmers
growing

Okra 17.7 0.44 80
Aubergine 9.7 0.29 68

Karela 12.8 0.43 60

Ravaya 9.1 0.26 60

Maize 30.1 0.64 94

Beans 6.9 0.29 48
Thin-chillies 1.9 0.34 70

Fruit-trees are widespread in Nguruman(see table 9).The magnitude of environmental
benefits from trees depends on the proportion of trees in a system: the more the
trees,the greater the benefits. Fruit-trees are a major source of food,most fruits contain
vitamins much needed for the development of the body systems. Common fruit-trees in
Nguruman include;

® mangoes
e oranges

e |emons

e bananas

® pawpaws

e tangerines

e avocados and;
® guavas

It is worthy noting at this point that it is difficult to find fields monocropped with fruit-
trees in Nguruman area.Most of the fruit-trees are planted along water canals,interplanted
with other cultivated crops or grown along the edges of the farms to mark
boundaries,other trees are found within the uncultivated land tracts with no special care
or management practices in place for them,but grow wildly alongside other wild species of
trees.
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Table 9:Fruit-tree distribution in Nguruman (n=50)

FRUIT-TREES
Type Total no. Of trees Aver. no./Farm % of farmers growing
Lemons 760 23 66
Oranges 713 45 16
Mango 612 18 68
Banana 1459 41 72
Pawpaw 1029 30 68

From table 9,bananas were the most widespread fruit-trees by number,28% of all the
fruit-trees recorded were banana trees. Out of 41 100kgs harvested annually, 16200kgs
were consumed and 24900kgs sold. The consumption represents 39.4% of the total
production of the fruit-trees. Bananas are consumed either green or ripe

Other fruits consumed include pawpaws,62.7% of the total production of this particular
fruit-tree went into consumption,37.3% was sold(see table7). Pawpaws constitute 23% of
the total number of fruit-trees recorded(table 9). Other fruits used in consumption/year
in decreasing order by weight are;

mangoes- | 6 100kgs

oranges- | 700kgs

others(including; guavas,tangerines,avocadoes)- | 100kgs

lemons-600kgs

Mangoes constitute 12% of all the fruit-trees recorded, oranges-19%, others-1.4% and
lemons 16%.

Fruit-trees besides food provision and income generation have some other significant
environmental benefits;

Production of wood-fuel; most cooking particularly in Africa is done using wood as
fuel; natural woodlands are able to provide fuel in perpetuity when demand is low,where
the annual growth yield of naturally occurring vegetation is lower than that of man-made
plantations, the natural vegetation has virtually disappeared.

Most of the populations in Nguruman use fuel-wood as a source of domestic
energy,dried-up fruit trees can be used for this purpose,live but old ones requiring
replacement can be used for construction purposes.
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In sub-humid savannah, trees such as laucaena produce 20-50kgs of dry fodder per
tree/year. This is used in feeding domestic livestock

Shade and shelter; Shelter belts have been used for a long time to provide protection
for human dwellings, for livestock and for agricultural purposes,especially in climates
where wind and high temperature and high evaporation rates adversely affect crop yields.
Shelter belts and windbreaks can bring changes to the micro-climate particularly to the
water balance. Shade and shelter reduce excessive evapotranspiration within their vicinity
over short periods,thereby relieving water stress;this, in turn leads to better use for the
duration of the crop. Fruit-trees besides other tangible benefits fulfill all these outlined
requirements.
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7 Small-scale Farming in income generation

Small-scale farming is a major source of income for farmers.To evaluate its role in income
generation, the “Gross Margin Analysis” is necessary.

7.1 Gross Margin Analysis

Gross margin is the difference between the value of total production and the variable
costs of each enterprise.lt forms the basis for decision-making on the most appropriate
enterprise to undertake. The Gross Margin(G.M) of an enterprise is a measure of what
that enterprise is adding to the farm profits. The gross margin for the individual
enterprises may give the total gross margin for the whole farm.

It is probably the most commonly used measure in farm analysis and planning, and is now
widely used in extension publications. In any one year, total Gross Margin should not be
less than total overheads if the farmer is to avoid extra borrowing or the sale of some of
his assets and/or use of his cash savings (Makeham J.P,1986).

The amount a farmer can produce is limited by his supply of productive resources. The
main aim of most farmers is to earn profits(the difference between the value of
production and costs).

The long-term planning of the use of the farmer’s resources and the day-to-day
management are both important factors in getting high profit. The total value of
production costs and profits must be measured over a fixed period of time. The most
convenient period for most purposes is one year.

The major elements of gross margin calculation therefore include;

(i)the output-represents the total value of the production and is a product of total yield
and unit price

OUTPUT=YIELDxPRICE/UNIT.

(i) Variable costs-these apply specifically to a particular enterprise. They are the expenses
which can easily be allocated to a specific enterprise. A good example of variable costs
includes costs of seeds and fertilisers which may vary with the area of land
cropped/planted. The costs can be avoided if the enterprise is discontinued

(iii)Fixed costs-the expenses which are not influenced by the site of the individual
enterprises or which cannot be allocated to an enterprise e.g,the cost of hiring a monthly
labourer does not vary with the expansion of the enterprise, the depreciation of farm
machinery is also a fixed cost.
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GROSS MARGIN ANALYSIS BASED ON INDIVIDUAL FARMS

Table 10: Individual farm analysis of four different categories of farms.

Category | Category 2 Category 3 Category 4
Gross 450-522, 80-140 30-65 <60
output(‘000)ksh
Variable 17-20 12-15 7-11 <5
costs(‘000)ksh
Gross 297-501 100-240 30-45 <30
margins(‘000)ksh
Net cash 200-426 60-150 18-22 -12-0
income(‘000)ksh
% of farms 20 60 16 4

The table shows the annual economic performance of four different categories of farms,
the analysis based on the levels of their respective Gross Margins(G.M’s).

20% of the interviewed farms had their annual gross output between the range of kshs
450,000 and kshs522,000 with their variable costs amounting to between kshs|7,000 and
kshs20,000. This high figure of variable costs is predominantly a direct result of the input-
intensive nature of the farming(pesticides and fertilisers are frequently used and their
costs keep on escalating with time). Their gross margins range from kshs297,000
to501,000 per annum, and the net cash incomes range between kshs.200,000 and
kshs.426,000

60% of the farms had their annual gross output between kshs.80,000 and kshs 140,000 and
their net cash income from kshs60,000 to kshs|50,000.

6% had a net cash income of between kshs 18,000 and 22,000 with 4% recording a
negative net cash income of upto kshs12,000/year. Some possible contributory factors to
the loss include;

J very small farms,all the farms recording a negative cash income were below an
acre
o intensive use of inputs especially the fertilisers not proportionate to the size of the

cultivated field, too much application unnecessarily done means high cost of
fertilisers has to be incurred.

e Lack of necessary data for effective computation of the gross margins-some farmers
could hardly remember the amount of inputs used nor their prices hence giving some
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exaggerated figures leading to an error in computation. This depicts the need for farm
records and accounts

e Lack of diversification on the types of crops and fruit-trees grown. Some farmers, for
example concentrate on maize and beans ignoring some other vegetables like karela
and thin-chillies which fetch highly per unit, the main reason being that-“they need
intensive attention in weeding,spraying and harvesting whereas other crops like maize
and beans require no pesticides nor fertilisers,ploughing can be done once a season”

Karela earned the highest price per unit , however, it’s production by weight was low-not
many farmers grow it -“it requires much labour not proportionate to the amount realised
after sales” (claimed one farmer). Thin chillies also earned most farmers good income
next to karela, the physical acreage was far much larger compared to karela. Other
important crops in income generation include okra,auburgines,ravaya among the common
crops.Cowpeas,maize, and beans when sold also generated some income, but most of
them were used for local consumption.

Fruit-trees also immensely contribute to the income generation, mangoes appear to
overshadow all the other fruits,this is however not due to the price per unit sold but due
to the of units sold. Mango production in Nguruman is especially high, a single mango tree
can produce as much as 400-600kgs per season.

Bananas, pawpaws,and oranges also contribute significant proportions to the total
sales,lemons are not much widespread compared to other fruit-trees,most of the lemon
yields are sold as opposed to consumed.

An average farmer with an average farm records a net cash income of between kshs
60,000 and 100,000 per annum (farm data collected). A summary of the economic
performance of a high,medium and low productivity farms is as given in table | |
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Table | |: Economic performance of farm productivity; comparison

among;an above average, average and below average farms.

Farm A Farm B Farm C.

Gross output/yr.(kshs) 521,346.0 98,814.0 35,250.0

Total variable costs/yr.(kshs) 20,552.0 35,789.0 11,407.0

Gross margin/yr.(kshs). 500,794.0 62,024.0 35,136.0

Gross cash income(kshs) 446,433.0 97,814.0 21,240.0

Net cash income(kshs). 425,880.0 62,024.0 21,126.0
Value of Waste(kshs). 2000.0 1,500.0 766.0

Average %age of farms 20 70 10

Farm A. is above average, the cultivated area is also high relative to other farms, there’s a

wider diversity of crops and fruit-trees grown.

Farm B. is an average one, over 70% of the interviewed farms fall under this category,
crop and fruit-tree diversification is not as high as in the high productivity farms and the

acreage is also lower

Farm C. is below average, few crops are grown on relatively small farm-plots. Therefore

two factors affecting farm productivity come out clearly at this stage;

e the diversity of the crops and fruit-trees in the farms;

e the acreage under cultivation.

30




GENERAL SUMMARY

GROSS MARGIN CALCULATION BASED ON THE VARIOUS CROP AND

FRUIT-TREE PRODUCTION SYSTEMS

Table 12: Summary of the average crop production systems

Vegetable crop — Maize Beans Okra Karela Ravaya | Aubergin | T.Chillie
e s
(n) 47 24 40 30 30 34 35
Acreage 0.60 0.30 0.40 0.40 0.26 0.3 0.34
Cropping seasons/yr. 2.0 2.0 3.0 2.0 2.0 2.0 2.0
Harvest value(kshs). 10,817 4818 21,947 27,722 8,783 12,865 17,702
FERTILIZER
Total byfolan used(kgs) 0 0.4 0.4 1.8 1.98 0.9 0.5
No. of applic/season 0 8 2 8 9 8 4
Total cost (Kshs) 0 117 540 1,942 323 304 85
PESTICIDES
Total theovit used(kgs) 0 0.2 | 1.8 22 1.7 0.4
No. of applic/season 0 2 6 23 12 I 4
Total cost (Kshs) 0 144 376 2,276 832 684 103
Total polytrene kgs) 0 0 0.6 3.1 1.5 1.8 0.07
No. of applic/season 0 0 5 16 14 9 I
Total cost (Kshs) 0 0 963 4,252 1,822 2045 30
Total antracol used(kgs) 0 0.4 0.5 3.2 1.6 1.4 I
No. of applic/season 0 | 2 I5 12 9 2
Total cost (Kshs) 0 219 82 1,514 473 612 394
Total dimethoate (litres) 0 0 0.7 1.6 0.9 23 I
No. of applic/season 0 0 5 I5 12 8 I
Total cost (Kshs) 0 0 177 872 540 1,370 616
Total marshal (litres) 0 0.3 0.6 1.5 0 0 0.3
No. of applic/season 0 5 5 15 0 0 2
Total cost (Kshs) 0 351 508 1,205 0 78
Total cost of 0 714 2,106 1,012 2,876 4,711 1,220
pesticides(kshs)
variable costs 1,687 1,397 4,387 14,073 4,300 5919 2,093
G.M/season. 9,130 3,421 17,560 13,684 4,482 6,946 15,609
Cost:benefit 5.4 24 4.0 1.0 1.04 1.2 6
(Revenue/ksh cost
Labour 293 1,446 475 266 57 223 457
productivity(ksh/md)
Land 28,521 23,962 329 170 34,479 48,717 244
productivity(ksh/acre)

NOTE: n=number of growers out of 50.

The table above displays some detailed information about the various aspects of
GrossMargin Analysis of different crop production systems.

Majority of the vegetable crops grown have an average of two growing seasons per
year.
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Maize had the highest average acreage (0.6 acres) and also the highest number of
farmers cultivating it. This is because it is the major staple food-crop.

Aubergines had the highest returns per cultivated acre (ksh 48,717) but as low as
ksh.1.20 revenue/ksh of cost, its labour productivity averages kshs. 57.00 per man-day.
Thin-chillies had the lowest returns per acre(kshs 261.00) with a labour productivity of
kshs.464.00/man day and ksh. 30.10 as the revenue/ksh. of cost. Based on the above
tabulation and summary, it thus becomes easier to make sound decisions on the best
alternatives for maximum benefits.
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Table I3: Summary of the average fruit production systems

Type of fruit -tree— Orange Mango Lemon Pawpaw Banana
(n) 6 34 33 34 35
No. of trees 45 18 23 30 41
Age in years 2 4 3 I I
Fruiting seasons/yr-. 2 2 2 - -
Harvest value(kshs)/season 5,703 4,324 2,400 6,108 4,676
Total fertiliser cost 0 0 0 0 0
Total pesticide costs 0 0 0 0 0
Total cost of hired labour 0 114 78 0 101
Variable variable costs (kshs) 0 119 8l 0 105
G.M/season 5,703 4,205 2,319 6,108 4,570
Cost benefit(Revenue/ksh of cost * * * * 43
Labour productivity (ksh/md) 103 2,042 * * 1,642
Land productivity y(ksh/acre) 176 622 588 * 126

NOTE *- Formula trying to divide by 0.
- no definite fruiting seasons.

n- number of growers out of 50.

Bananas had the highest number (70%) of farmers growing it and also the second
highest average number of trees per farm (41) pawpaws and mangoes have an
equal share of growers, 68% each, while lemons had 66% of the farmers growing it.
Relatively fewer farmers grew oranges(32%), but with the highest average number
of fruit-trees of 45/farm.

Extremely low variable costs in fruit-tree farming compared to vegetable crop
farming is evident. This is a direct result of shared labour demands, since most
tree-crops and fruit-trees are intercropped with vegetable crops and benefit from,
for instance- weeding, fertiliser application and irrigation alongside the vegetable
crops, hence no extra expenses to carry out these activities besides those
incurred in the vegetable crop farming.

Average productivity per tree per year in Kenya shillings varies amongst the
various fruit-trees.

A mango tree had an average productivity of kshs 622/season. A product of
production per tree and the number of trees gives the average productivity of the
respective fruit-trees per farm.per season or per year. If the production is
calculated on an seasonal basis, the annual production is then the product of the
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seasonal production and the average number of seasons per year.Other average
productions per tree include;

-lemons-kshs 588
-oranges-kshs 176
-bananas-kshs 126.

8.Constraints to crop and fruit-tree farming in Nguruman.

. Irrigation water: water is apportioned on weekly or on thrice a month basis. It is
usually inadequate owing to high demand and the reduced volumes in the main
streams. Also much water seeps deep underground before it can reach the
anticipated farms and crops. This calls for the need to evaluate the worth of other
irrigation equipments other than the canals. Other equipments possibly include
plastic pipes and sprinklers.

. High costs; of irrigation equipments, the objective of acquiring such equipment can
however be met only on highly organised efforts and possibly external assistance
from the government and interested agencies.

J Human-wildlife conflicts; since the neighbouring and adjacent regions are
forested,wild animals frequently attack the planted crops and ruin the farmer’s
anticipated benefits. In retaliation the farmers guard their crops overnight and at
times kill these animals. A possible measure to alleviate the problem would be to
restrict these animals from gaining access to the farms- through electric fencing
and the effective compensation by the government through the K.W.S.

J High costs of inputs; fertilisers and pesticides are expensive to purchase, they
take up much of the expected profits sometimes leading to losses. Venturing into
organic farming would significantly reduce such accrued costs and improve on the
profit trends.

J Marketing facilities are inadequate farmers take their produce for sale but do
not sell. This leads to wastage of harvested crops. If there’s monopoly in the
market this needs to be regulated, encouragement should be given to co-
operatives and other new marketing firms to provide competition for better
services, a government agency may alternatively undertake to buy and sell a
commodity at reasonable prices,thus provide an alternative marketing channels.

. Infrastructure; Improvement of conveyance channels(roads,telephones) and
possibly a supply of electricity. This eases the problem of transport and
communications.With better roads ,the products reach the destined markets on
time,wastage is minimised and more traders(exporters) are motivated to provide
market for the produce.
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Low literacy level; through improved literacy,farmers learn on how best to
manage their land for optimal benefits. It is also through literacy that they can keep
‘physical farm records’ for easier and efficient farm enterprise analysis. Farm
records are important in;
a) checking on performance
b) guiding for future decisions
c) providing planning information to reveal the strength of an enterprise that can
be exploited and the weakness that has to be removed.Recording should thus
be a continous process of establishment of data for comparing progress and
development. Good farm records should also ; serve a definite purpose,be easy
to complete,should be up to date so that any action required can be taken
earliest possible.In achieving this objective,adult literacy should be
enhanced,holding of seminars should be more frequent and agricultural
extension work more intensified.

Operation capital is a common problem to most small-scale farmers in Kenya
and the developing nations in general. As far as food production is
concerned,experience in Kenya has shown that,in order to stimulate small-farm
activity,an extension package of credit, research,extension,training and marketing
programmes are needed.Provision of soft loans to the farmers with low interest
rates would provide a reliable basis for the farm activities.

Non certified seeds and low yielding indigenous fruit-tree species the
fruit-trees in the region could yield more if upgraded through grafting,they could
thus yield better both in quantity. and quality.Extension advice on the need to use
certified seeds, recommended for this type of climatological region is necessary to
alleviate this problem.
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9 Conclusions and recommendations:

Small-scale crop farming plays a major role in food provision and income generation in
Kenya and the developing nations in general .Nguruman irrigation scheme produces
crops,fruits and vegetables for local consumption and sale.Thus its significance and
contribution to food provision and income generation is enormous and if it has to
continue meeting these goals,proper management and farm practices are essential.

Some major conclusions and recommendations include;

e  Fruit-tree and tree-crops farming is an equal food provider and income generator
as are other crops and vegetables.From the preceeding discussions, it can be
concluded that fruits contributed as enormously as the food-crops and therefore a
need to incorporate them into the farming systems for multiple benefits from the
same piece of land. Tree-crops have a myriad of other benéfits in their
interdependence with the crops-they act as windbreaks, significantly reducing the
incidences of crop destruction by wind, they intercept direct sunlight and raindrops
protecting especially the vegetable crops,bring up nutrients and water from deep
horizons to layers where the crops would easily get reach of them among
others.Therefore, there is all the need and efforts should be intensified to
encourage farmers to integrate tree-crops into their farming systems if they are to
realise these multiple benefits.

e literacy level in Nguruman is relatively low,this adversely affects crop production-
not many can know the right seeds,fertilizers and other inputs,cannot effectively
and efficiently keep farm records for future reference and farm analysis,this makes
it almost impossible to assess the economic performance of the farms.The level of
literacy thus has a direct bearing on the efficiency of the farm performance.
Efficiency on the other hand affects the quantity and quality produced and
therefore the overall Gross Margins.

e In alleviating the illiteracy problem,the government and other concerned agencies
should stem up the provision of basic education,provide schools and other
educational infrastructures to be in reach of every individual,initiate and develop
adult literacy and regularly hold seminars and conferences on the ground in issues
relating to agriculture, health ,education and the environment ,should also intensify
agricultural extension services so that farmers are advised and directed on the
most appropriate production enterprises and inputs to employ.

e Most of the farming is labour and capital intensive.Fertilizers and  pesticides are
costly and take up the better part of what would have been the farm profits.Training
on organic farming would significantly alleviate  this problem.This however can only
be achieved through organised practical demonstrations by professionals
concerned,and activity which can be co-ordinated by the Ministry of Agriculture and
Livestock Development.
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From an environmental conservationist’s point of view, it is clearly evident that
much synthetic fertilisers and manures are in use in Nguruman. These heavily
pollute the water going back to the main channel after irrigating the fields. There is
therefore the need to carry out further research on the effects of chemical use in
farming systems in the same area and come up with better strategies to combat
this pollution or minimise it to manageable levels.

Irrigation equipment’s performance need to be re-evaluated. Much waterseep
underground before it can reach the anticipated farms andcrops. Alternatively use
of sprinklers would reduce this problem. Sprinklers once installed require less
labour and other chores can proceed at the same time.They are however
expensive to purchase and install. However, through farmers’ co-operation and
assistance from the government and interested agencies the objective can be met in
the long-run

Credit facilities should be extended to the farmers to boost production and
incomes. Legal land rights should however take precedence. Therefore title deeds
should be a priority.

The full production potential of the fruit-trees has not been achieved.Mostly,the
local breeds of crops and fruit-trees are dominant in the region which require
upgrading through grafting and budding.

Other issues that need to be addressed are those relating to markets and price
determination.

Overally, for tangible long-term benefits,these hindrances to effective farming need
to be given priority in the development planning of the concerned nations.lts only
through their solution that the ordinary farmer can be in a position to realise his
long cherished dream of profit maximisation and better standards of living. It is
also through such a strategy that Agriculture would meet it’s primary objective of
feeding the nations’ populations and favourably contribute to the economy and
general national development.
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