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DEFINITIONS

Cropping system. The crops a farmer grow (those who grow tobacco are referred 

to as tobacco growers and those who do not grow tobacco as non-tobacco 

growers).

Sirmll-scate farmers. Farmers who own at most, 5 acres (2.5 hectares) of land 

and live on this land with their families. They cultivate the land, keep animals 

and may also be engaged in other economic activities.

Tobacco growers. Small-scale farmers who grow tobacco and other crops. They 

may or may not be registered by the British American Tobacco Company (BAT). 

Non-tobacco growers. Small-scale farmers who grow all other crops except 

tobacco.

Marginal Arras (also called medium potential). Those areas where the production 

of annual field crop is limited severely by lack of available moisture, but where 

the use of early maturing and adapted crop varieties could make crop production 

sufficiently reliable for an increased population (Marginal districts are gazetted 

in Kenya).

Household. A group of people living together on their farm and eating from one 

pot. In this study, only those households with a child between 12-60 months were 

included. *

Preschooler. A child aged between 12 to 60 months.

Total Household Income. The sum of all cash received in the household from all



sources during the crop year 1991/92 (starting from the 1991 short rains to 1992 

short rains).

Off-farm Income. Income from sources other than the sale of farm produce. 

Household food security. Access to adequate food for a healthy life for all 

household members throughout the year.

Household food accessihility . The ability of a household to produce or purchase 

enough food for a healthy life for all its members throughout the year. In this 

study, accessibility is measured by the amount of food produced from own farm 

and amount of income received in the household in a year.

Food available per household. The physical presence of staple food (maize and 

beans) in the household at the time of research (in number of days the food will 

last as estimated by household respondent).

Underweight child, A child with weight - for - age (Z score value) of less than or 

equal to -2 standard deviation of the mean of a reference child of the same age 

given by National Centre for Health Statistics.

Stunted child. A child with height-for-age (Z score) value of less than or equal 

to -2 standard deviation of the mean of a reference child of the same age given 

by National Centre for Health Statistics.

A wasted child . A child with a weight - for - height (Z score) value of less than 

or equal to -2 standard deviation of the mean of a reference child of the same 

height given by National Centre for Health Statistics.
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ABSTRACT

This study examined the difference in household food security and nutrition 

status of tobacco and non-tobacco growers in marginal areas of Embu district.

The survey was conducted on a random sample of 146 households of 

tobacco growers with 176 preschoolers and 154 households of non-tobacco 

growers with 174 preschool children.

Data were collected using structured questionmiires, focus group discussions 

and anthropometric measurement were also taken.

The study revealed that there was no significant difference in amount of 

calories produced per year between the two groups.

Tobacco farmers had significantly more food available for household use. 

This was because, unlike non-tobacco farmers, tobacco farmers do not sell most 

of the harvest.

There was no difference in the proportion of household income spent on 

food although tobacco farmers had significantly higher income.

The prevalence of stunting and underweight was higher in non-tobacco 

growing households, but there was no significant difference in levels of wasting.

The factors which seem to influence nutritional status differ by cropping 

system. For tobacco growers the factors were, household income, amount of 

calories available for household use, age of the child and household size. For non 

tobacco growers the factors were, age of the child, mother’s age, household size,
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the number of days the mother is involved in sale of labour, total land cultivated, 

and total calories available for household use.

It was concluded that tobacco growing is compatible with household food 

security and nutrition in marginal areas.
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CHAPTER ONE 

INTRODUCTION

1.1 Problem Identification and Definition.

The food problem in the world exists as a result of high population 

increase, poverty, low agricultural production, and an inadequate policy 

environment. In recent years, population increases in Kenya’s high potential 

zones have put pressure on the land, causing overcrowding and migration to 

marginal areas. This has caused destruction of the fragile environment, such as 

through increasing soil erosion, deforestation and soil salinity. As a result, crop 

failure, food insecurity and malnutrition are, in many areas, inevitable. The 

government is concerned over the high levels of malnutrition and food insecurity 

in marginal areas and has embarked on development policies aimed at alleviating 

these problems (GoK, 1990) through, for example, creation of the Ministry of 

land reclamation, promotion of drought adapted and early maturing crops, 

irrigation schemes and encouraging diversified income sources.

In Embu District, small-holder farmers in marginal areas, have introduced 

tobacco as one source of income. With the importance of this undertaking in the 

household’s food security, their ability to acquire food and the nutritional status 

of their pre-school children need to be investigated.

Despite many studies that have investigated the impact of cash crop
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production on nutrition, the findings remain contradictory. Some suggest that 

cash cropping has a negative effect on nutrition and household food security 

(Mwadime, 1992; Aberra, 1991; Kuyingi, 1988; Taha, 1979.). Other studies 

suggest that cash cropping has no effect on nutrition and household food security 

(Brun , Geissler and Kennedy, 1991; Kennedy, 1989), while others support the 

idea that cash cropping improves household food security and nutrition (Immink 

and Alarcon, 1992; Kennedy and Cogill, 1987; Anderson 1985). Most of the 

studies were undertaken in schemes or in areas of large scale production or where 

farmers are forced to grow a certain crop. Research is, however, required in 

order to examine the nutrition situation and household food security among small- 

scale farmers in areas where crop restriction is not enforced. This study 

examines the nutrition situation and household food security of small-scale 

tobacco and non-tobacco growers in marginal areas of Embu District.

1.2 Justification of the Research.

In marginal areas of Embu district, as in many parts of rural Kenya, the 

majority of households depend on both own produced and purchased staples for 

their daily nutrient intake. The unreliable and inadequate rainfall accompanied 

by low use of farm inputs and small farm sizes (which continually reduce in size 

as a result of population increase) result in food production not enough to satisfy
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household needs to the next harvest. Accessibility to financial sources is 

therefore important to the survival of many households. Cash crop production 

is a potential source of income, not only to the producers of the crop but also to 

neighbouring non-producers who may provide agricultural labour. Hence, there 

is even more need to determine the household food security (in terms of physical 

as well as financial access) and other factors possibly associated with the nutrition 

status of small-scale tobacco and non-tobacco growers.

1.3 Benefit of Study

The study provides information on the consequences of tobacco growing on 

household food security and nutrition among small-scale farmers in medium 

potential areas. The information could assist in the optimization of household 

food availability in marginal areas and provide insight for agricultural policy in 

cash cropping areas. The study will also provide baseline data for future studies 

which is useful to policy makers, nutritionists, agriculturalists and non

governmental organisations (NGOs).

1.4 Study Objectives.

a. To determine the difference in household food security between tobacco 

and non-tobacco growing households.
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b. To determine factors affecting nutritional status of preschool children in 

tobacco and non-tobacco growing households.

1.5 Sub-Objectives.

To achieve these objectives the following specific objectives were formulated, 

a .l To determine total calories available for household use from own farm 

production.

a . 2 To determine total household income.

b. 1 To determine nutritional status of preschool children using anthropometric

indicators.

b.2 To determine factors associated to nutritional status of preschool children 

in the study area.

1.6 Study Hypothesis.

1. There is no difference in mean calories available for household use from 

own food production between tobacco and non-tobacco grow ing Households 

in Embu.

2. There is no difference in prevalence of malnutrition of Preschool children 

in tobacco and non-tobacco growing households in Embu.
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CHAPTER TWO

LITERATURE REVIEW

«TtT» î H rST

Malnutrition is directly linked to inadequate dietary intake and disease, 

which in turn result from the interaction of many underlying factors. UNICEF 

has cited insufficient household food security, inadequate maternal and child care, 

and unhealthy environment as the underlying causes of malnutrition (UNICEF, 

1990).

In marginal areas, insufficient household food security and inadequate 

policy environment are the main causes of malnutrition.

In these areas food is mainly accessible either from own production or 

purchases. The farmer decides what to produce, how to produce it and the 

resources to use. Some farmers decide to produce their own food, while others 

decide to grow cash crop and use the income gained in purchasing food. In areas 

where crop restriction is not imposed, farmers may decide to grow both cash crop 

and food crop. The ability of the farmer to make the right decision is very 

important if households are to be food secure.

2.2. Cash Crop Farming and Nutrition

The issue of cash crops and nutrition has remained contradictory. In Kenya 

studies done in Mwea, Ahero and Limuru found a negative
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relationship between cash crop production and child nutrition (Mwadime, 1992; 

Kinyingi, 1988; Niemeijier, 1985;). In these studies cash crop growers were not 

only living in an environment which was unfavourable to their health but also 

they were mainly restricted to growing one crop in the scheme.

Other studies conducted in Western Kenya found no significant difference 

in nutritional status of sugarcane growers and non-sugarcane growers (Kennedy, 

1989) but a similar study conducted in Philippines found that sugarcane growers 

had better nutritional status than non-sugarcane growers (ACC/SCN, 1989). The 

difference was attributed to self selection bias because sugarcane growing 

favoured those with production resources (land and capital). Also, sugarcane 

growing reduced food production in the area causing food prices to increase.

In iMalaysia farmers involved in rice production increased their caloric 

intake as a result of improved income (Hazel), 1983). Similar findings were 

reported by researchers in Gambia, Sri Lanka, and Guatemala (Immink and 

Aclarcon, 1992; Braun et al, 1989; Longhurst, 1985.). In these studies the 

improved nutritional status was associated with good management of the project 

especially on the side of public health.

The introduction of commercial agriculture usually fail to improve nutrition 

due to poor planning and implementation of the projects (Lunven 1982). Lunven 

recommended the inclusion of nutritional aspect during the planning and 

implementation of any
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agricultural projects if nutritional status of the community is to be improved.

There are a number of reasons why agricultural projects may fail to 

improve nutritional status of a community, for instance, the social and cultural 

factors which affect the ability of the household to adjust to cliange, such factors 

include, food taboos, and/or religious beliefs.

The person controlling the extra household income determines which foods 

to be purchased and the proportion of income to be spent on food. Studies have 

observed that, some households would continue with their previous eating patterns 

even with introduction of new crop or a cash economy (Kennedy, 1989; 

Andersen, 1985; Lippe and Collins, 1977;).

The change in cropping system may affect the role of some household 

members. It may increase the women’s workload and deny them adequate time 

for food preparation and child care, or worse still, the increased labour require 

an increase in calorie intake which in most cases is not provided (Mwadime, 1992; 

Kennedy and Oniang’o, 1990; Kinyingi, 1988). Hence, the poor nutritional 

status of the community.

The mode of payment can also contribute to poor nutritional status as 

Jerome and others (1980), explained.

"The cash crop tend to kill the traditional life of the villagers; It merely puts money in their

pockets for a short period in the year, during which time they enjoy themselves. When the

money gets scarce, months before the next harvest, they find themselves short of everything"
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and in cases where an agricultural project is implemented many lack explicit 

consideration of nutritional consequences in their implementation (Lunven, 1982). 

Therefore, the nutritional impact of a cash crop project can vary from place to 

place and on type of crop grown. This explains the reason why different studies 

on the effect of cash crop on nutritional status of the community have different 

findings.

2.3 Tobacco Farming and Nutrition

Literature on nutritional aspects of tobacco growing in Kenya is scarce. 

The only elaborate work done was a study on economic aspects of tobacco 

growing (Oyugi, 1984; Bazinger, 1981). The two researchers commented on 

effect of tobacco growing on maize production. Oyugi, (1984) found that tobacco 

growing was more profitable than other agricultural enterprise in Migori and it 

had no negative effect on maize production. Bazinger, (1981) on the other hand 

found that tobacco growing had negative effect on maize production in Kunati 

valley in Meru. Unlike the previous studies, in this study, tobacco (a cash-crop) 

growing is considered as a source of income to otherwise unemployed rural 

households and specifically the contribution of tobacco growing to household food 

security and nutrition. The following are the factor which affect household food 

security and nutritional status of fanning community.
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F I G U R E  .1

FACTORS THAT AFFECT HOUSEHOLD FOOD SECURITY  AND NUTRITIONAL STATUS.

Adapted from UNICEF, (1990)
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In many rural households in Africa, the food consumed is mainly from 

produced and purchased sources. In Kenya, the Integrated rural survey of 1977 

found that, in marginal areas, 42% of food consumed in the household is from 

own production and the rest from purchased sources (GoK, 1977). Many 

households (more than 60%) in Kenya do not produce enough to carry them to 

the next harvest (FAO, 1986; World bank 1990) and have to rely on purchased 

sources. Financial sources are thus necessary for most households to be able to 

meet their food deficits. In the absence of adequate financial base, rural 

households should produce as much food as possible if they are to be food secure. 

The household production level is, however, determined by many factors some of 

which are shown in Figure 1 and discussed below.

2.3.1 Climate and Food production.

Temperature and available moisture highly affect crop production. 

Households in areas with unstable rainfall and high temperatures, may have 

inadequate yield to last until the next harvest, if the necessary resource base (land 

and capital) is not adequate or is poorly managed (Bratton, 1987). In Kenya, 

water is the nuyor limiting factor in agricultural production and the greatest 

source of uncertainty for the farmer. In general, rainfall tends to decrease with 

a decrease in altitude and is also unreliable from year to year. The areas of low



rainfall are also those with the least reliable distribution and experience drought 

periods on a regular bases. Drought reduces household ability to produce or 

purchase food, for instance livestock usually die, crops planted usually fail and 

households are left without any measures to guard against threats of food 

insecurity (Longhusrt, 1987). This usually leads to deterioration of nutritional 

status of the community and sometime disruption of families (Kusin et al 1984). 

To amend this situation farmers used to cultivate more land (Lynam, 1979), 

However, with the current event of decreasing per capita land holding, this is 

becoming impossible. Improved technology has become an important factor for 

food production as discussed below.

2.3.2. Level of Technology and Food Production.

Improved technology for agriculture is increasingly becoming important 

due to the decrease of per capita land holding, and more so due to the increase 

in desertification. The technology include increasing the productivity per unit 

land by use of more inputs associated with improved yield eg. improved seeds, use 

of fertilisers and pesticides, and better water management through irrigation. A 

study conducted in Egypt showed that improved agricultural technology improved
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own food production and nutrition of participants. Improved seeds enhanced 

genetic vigour of the local varieties, fertilisers increased soil fertility, and water 

reduced the effect of seasonality (Galal, et al 1987).

In order to improve food security in marginal areas the above four 

agricultural inputs should go together as witnessed in Asia during "The Green 

Revolution" (FAO, 1986). However, most rural households in Kenya spend little 

or no inputs in food crops (Lynam, 1979; Hunt, 1975). The reason could be 

associated with not only the lack of appropriate extension services and the cost of 

the inputs relative to farm income but also the risk associated with use of the new 

technology which in most cases is meant for temperate climate in developed 

countries. A study conducted in Malawi showed that the production of a new 

variety of .American bean seed could not meet the full range of household needs 

and had detrimental nutritional effects under farming conditions in Malawi 

(Ferguson et al, 1990). Although the seeds had higher yields, they were easily 

affected by drought and/or pests. This resulted in increased risks of crop failure 

and/or spoilage during farm storage (Dugdale and Payne, 1988).

Emphasis should be to improve traditional local food crops (eg. millet, 

sorghum and root crops) as a means of improving household food security of the 

small-scale farmers and the rural poor. In Kenya, a great deal of effort has gone
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into improving productivity of maize than any other food crop (IGALD, 1990). 

Although early-maturing and more disease resistant varieties have been made 

available, their extension in semi-arid areas can be detrimental if done at the 

expense of sorghum and millet. Sorghum for instance can withstand drought and 

do better in a wider range of soil conditions than most other cereals in semi-arid 

areas (Coulter, 1979; Lynam, 1979; Hunt, 1975). In fact both millet and 

sorghum are also more nutritious than maize (WHO food tables Appendix B2).

2.3.3 Labour and Food Production

Since most households in marginal areas in Kenya do not use any additional 

inputs, (Mbithi, 1981) the basic production inputs in use are land and labour. 

Land is more or less fixed and the amount of crop harvested is largely influenced 

by labour inputs. The increased need for cash in marginal areas has led to 

increased out-migration of male adults and school leavers in search of 

employment (Lynam, 1979). This if in large scale could result to a shortage of 

labour especially during the labour peak periods. The income earned by absent 

adult men is not all used for the welfare of the household or if it is, it may not be 

enough to hire extra labour or to fill the deficit in own food production.
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Wtaenever men out-migrate, women and children carry the labour burden 

and more so in poor households (Yotopoulos and Mergos, 1986; Tagwireyi, 1986) 

In such cases women find themselves in a dilemma either to use the available time 

to provide household agricultural labour, or for child care and other domestic 

activities. The choice is more difficult for mothers with more than one infant. 

In most cases, the time is balanced between the tasks. Hence, poor child care 

services and nutritional status (Mcguire and Popkin, 1988; Chandhury, 1986;).

More research is, however, needed to investigate whether, rural households 

efficiently use the available family labour and resources to optimize household 

food production. The assumption we hold for now is that more household adult 

labour would increase agricultural production (if adequate land is available) for 

easily and cheaply accessible food and in most cases income.

2.3.4 Land Size and Food Production

Land is a key factor in agricultural production. Normally, households with 

no access to adequate land are food insecure (UNICEF, 1992; Baer, 1990; 

Kennedy and Cogill, 1987; Mason, et al, 1984; Nabarro, 1981; Haaga and 

Mason, 1981;). In most areas, land holding and ownership is related to cultural 

land inheritance patterns. High population growth has thus resulted in land 

fragmentation. Lynam, (1979) observed that farmers in marginal areas and with
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land sizes less than 2.0 hectares (5 acres) have difficulties in providing adequate 

food for household consumption. In rural Malawi, households cultivating less 

than 0.7 hectares were able to produce only 37% of their required calories 

(UNICEF. 1992). This indicate that households in marginal areas would require 

larger farm sizes if they are to meet their food needs. The implication is, more 

and more deforestation will continue and the problem of desertification will 

increase.

In most Sub-Saharan countries inheritance of land and other production 

resources discriminate against women who are basic providers of food in the 

household. This limits women’s power in the control of household resources and 

can affect household food availability (Bennett, 1988; Macguire and Popkin, 

1988; Dey, 1984.).

2.3.5 Household Assets and Food Security.

Whenever households are unable to produce enough food to sustain their 

survival, they develop ways and means of acquiring the extra food needed. One 

way is to rely on food aid, or food gifts, or develop other means of food 

acquisition such as food gathering, or sale of household assets and livestock 

(Campbell et al, 1990; Nestal, 1986).

In marginal areas livestock and other household assets are
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valued as "food insecurity absorbers" Animals are sold for cash or slaughtered 

for food during famine crises (Campbell et al, 1990). Farmers with many animals 

(including birds) perceive themselves as food secure thus risking overgrazing and 

soil erosion.

The increase in population and decrease in range land has created problems 

for farmers with large herds of animals. The quality of the animals has 

decreased while many have died as a result of recurrent drought. The resource 

base of most households has hence reduced, leaving many families with more 

reliance on off-farm employment or exploitation of available natural resources to 

earn or raise the income needed to purchase food.

2.3.6 Off-Farm Employment and Household Food security.

The income earned through off-farm employment contributes to improving 

the household’s financial access to food. Through this, households with inadequate 

farm production may meet the food deficit from purchases, which as stated 

earlier, may comprise more than half of the household food requirement in 

marginal areas (GoK 1977). Regular source of income increase household 

purchasing power,as farmers may be able to purchase and use farm inputs and/or 

hire labour. This way more land may be planted, weeded and harvested on time, 

leading to higher farm production.
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Mbithi (1971) stated that over 67% of the income in marginal areas was 

from off-farm employment as opposed to 26% in high potential zones in Kenya. 

This does not, however, imply that households living in marginal areas have 

better access to off-farm employment or to higher income, to the contrary, in 

many cases they rely on illegal business (charcoal burning, beer brewing) which 

are detrimental to the environment and social welfare of the whole society 

(UNICEF, 1992). This does not mean that the ASAL society is made up of 

offenders. Most households earn their income by working in the large farms or 

estates as labourers while others exploit the natural resources (quarrying, 

weaving, curving, craftwork, leatherwork, brick making and beekeeping). The 

income earned, when well managed, assists to improve household food security.
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CHAPTER THREE

BACKGROUND INFORMATION.

3.1 The study District

Embu District is one of eight districts in Eastern Province The district 

occupies an area of 2,714 sq Km of which 2,442 sq Km are available for 

agriculture (appendix A7).

The altitude ranges between 575m to 4,570m above sea level (including part of 

Mt. Kenya.). Embu town, the District headquarters, is approximately 160 Km

North-East of Nairobi.

The district is divided into ten agro-ecological zones as shown below;

AGRO-ECOLOGICAL ZONES OF EMBU DISTRICT

KEY AVERAGE RAINFALL PER
UIIO = Forest reserve
LIIO = Forest reserve
LH1 = Tea-Dairy Zone 1750-2000
UM1 = Coffee Tea Zone 1400-1800
UM2 = Main Coffee Zone 1200-1500
IJM3 = Marginal Coffee Zone 1000-1250
UM4 = Sunflower-Maize Zone 960-980
IJVO = Cotton Zone 900-1100
LM4 = Marginal Cotton Zone 980-900
LM5 = Livestock Millet Zone 700-800

UHO, LHO, LH1, UM1, UM2 constitute the productive (upper Embu) and UM3, 

UM4, LM3, LM4, LM5 constitute the marginal zone (lower Embu). The study 

site was situated in the lower part, in Siakago Division, one of four divisions of 

Embu District.

Adapted fron t; Farm management handbook o f Kenya Vol II (available in GTZ Farm Management 
Department.
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MAP 1

AGRO-ECOLOGICAL ZONKS OP EMBU DISTRICT

KBY AVBRAGB RAINFALL PER YEAR.
=» S tu d y  a r e a
» S ia k a g o  D i v i s i o n  b o u n d a r ie s

UHO m F o r e s t  r e s e r v e
LHO m F o r e s t  r e s e r v e
LHl m T e a -D a i r y  Zone 1 7 5 0 -2 0 0 0
UNI m C o f fe e  Tea Zone 1 4 0 0 -1 8 0 0
UM2 m Main C o f f e e  Zone 1 2 0 0 -1 5 0 0
UM3 m M a rg in a l  C o f f e e  Zone 1 0 0 0 -1 2 5 0
UN4 m S u n f lo w e r -M a iz e  Zone 9 6 0 -9 8 0
LM3 m C o t to n  Zone 9 0 0 -1 1 0 0
LM4 m M a rg in a l  C o t to n  Zone 9 8 0 -9 0 0
LM5 m L i v e s t o c k  M i l l e t  Zone 7 0 0 -8 0 0

A d a p te d  f r o m ;  Farm mtuuigemeni fuvuibooit of Kenya Vol II (available in (HZ Farm Management Department.
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3.2 Study Area,

The study was carried out in Nguthi sub-location which is one of the two 

sub-locations of Kanyombora location in Siakago Division (Map l).The area 

comprises a smallholder agricultural economy characterised by mixed food and 

cash cropping, limited livestock production and seasonal casual labour 

opportunities related to agriculture. Soil fertility varies greatly in the area, most 

of which is covered by infertile sandy loam. The area experiences a bimodal 

rainfall pattern which averages 500 - 1000 mm annually. The long rains 

normally start at the end of March and end in June, while the short rains 

normally start mid-October and end in December. The onset and amount of 

rainfall varies considerably each year. In 1992 (the study year) there was 

inadequate rainfall in both seasons leading to drought conditions). According to 

villagers in the area, the drought affected the planting and harvesting time of 

both cash and food crops (Appendix A). The amount of food harvested following 

the long rains was below average. The extension of short rains to January and 

February (1993) lowered the quality of tobacco harvested (a crop which requires 

intense rain for a short period).

3.3 Study Population.

The main ethnic group in the study area is the Mbeere people. There are
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also Kikuyus from Central Province who have settled in the area. In 1979, there 

were 38,230 people in Siakago division with a population density of 49 persons 

per sq km, higher than Kenya’s average of 33 persons per sq km, the population 

density varies with sub-locations. It is projected that by 1993 the population 

would be 63,450 people with a population density of 73 persons per sq km (GoK, 

1988).

The main occupation in Nguthi is farming. Brothers may live and farm 

their father’s land together and divide the land when their father dies. Women 

are predominantly responsible for food production, child care and other domestic 

duties, while men are responsible for cash crop production and livestock but, 

women and children assist during the planting, weeding and harvesting of 

tobacco. Women in the area have formed working groups which rotate on 

members’ farms and assist in farm activities. A group member can sell her turn 

to a neighbour if she need money. There is demand for such group labour, 

especially in tobacco growing households. School leavers rarely work on their 

parents’ farms. They prefer to work on their neighbours’ farms and get cash 

payment for their personal needs.

3,4 Agricultural Production,

Most of the agricultural land in the study area is adjudicated and farmers
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have their title deeds. In some cases, land is registered in the father’s name and 

fanned by sons communally. Most farmers with land sizes less than five acres 

cultivate all their land. Farmers use oxen for cultivation, and those without oxen 

use simple hand tools or hire a plough.

Although tobacco is the main casli crop in the area, the majority of farmers 

do not grow it. Brothers may live in the same compound but practise different 

farming system i.e one growing tobacco while the other does not.

3.4.1 Food Crop Production.

Maize is the dominant food crop in the area. Sorghum, millet, cowpeas 

and pigeon peas are also grown. Maize Ls intercropped with cowpeas and beans. 

Harvesting of the long rain maize Ls done in July and August. The second crop 

of maize (short rains) is planted in October and harvested in January and 

February. The recommended hybrid varieties are hybrid 511 and 512 for long 

rains and ’katumani’ for short rains. During a normal year the yield of maize 

is estimated at 342 kg/acre during the long rains and 263 kg/acre during the short 

rains if farmers use all the recommended agricultural practices. However, most 

fanners do not use the recommended inputs as these tend to be too expensive for 

them.
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3.4.2 Organization of Tobacco Growing

Flue cured tobacco is the dominant cash crop in Nguthi suh-Iocation and 

it is planted near the residential house for constant care. Tobacco is grown 

during the short rains (tobacco season) which runs from October to December. 

Generally, tobacco production is labour intensive and households with adequate 

labour and technologies (i.e ox-ploughing, pesticides, fertilizers) realise high 

yields.

Land preparation for tobacco growing starts in July, followed by planting, 

weeding, harvesting, curing and selling. The last four activities run concurrently 

from the month of December up to April in many cases. Peak periods of labour 

demand are during the land preparation, transplanting, weeding and harvesting. 

The farmers are paid by cheque on delivery of cured tobacco leaves according to 

the condition of the cured tobacco (Appendix B).

3.4.2 The Role of British American Tobacco Company (BAT) in Nguthi

B.A.T is the authorised tobacco buyer in the area. The company assists 

farmers by providing loans of seeds, fertilisers and pesticide. The loan is given 

on condition that, a farmer allocate a minimum of 0.25 acres for tobacco, have 

a tree nursery and all the inputs provided by B.A.T must be used for tobacco
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growing (Appendix B). Although BAT encourages planting of trees, there is 

increased destruction of indigenous trees in the area, a factor largely contributed 

by flue curing of tobacco. The rate of deforestation is higher than afforestation.

The company provides extension services to tobacco farmers. The 

extension workers provide technical advice on tobacco growing, e.g they 

recommend fanners for loans, give demonstrations on tobacco growing and 

supervise the use of loaned farm inputs. Tobacco farmers are encouraged to 

rotate tobacco with cereals (i.e maize, sorghum, millet) so as to avoid nitrogen 

build-up and organic matter in the soil, this has allowed tobacco farmers to 

diversify crop production.

3.5 Infrastructure.

Kanyombora market is 22 km off the Embu - Meru tarmac road. The 

murrain road to Kanyombora traverses the tobacco growing area and joins the 

Embu-Meru road at Ena market. The remaining roads in the study area are 

poor and they become impassable during the rainy season, except the ones which 

used to be maintained by the Rural Access Road Programme. Public transport 

to the study area is scarce and unreliable.

The main market in Nguthi is Ishiara which is about 6 km from 

Kanyombora. Electricity, telephone and health facilities are available at 

Kanyombora market. Banking services are provided by a mobile Kenya



Commercial Bank at Ishiara market on Tuesdays and Fridays. Auction facilities 

for livestock are available at Ishiara market. There is a grain store at Ishiara 

which is maintained by National Cereal and Produce Board.

Some households in the study area have untreated tap water. Currently 

the Applied Nutrition programme of Kenya Freedom from Hunger is involved in 

building water storage tanks in areas where tap water is not accessible. This non

government organization is also actively involved in other community development

projects.
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CHAPTER FOUR

METHODOLOGY

4.1 STUDY DESIGN

A cross-sectional survey of both descriptive and analytical nature wa 

conducted in marginal areas of Embu District from October 1992 to February 

1993. Two study groups were selected:

a. Small-scale tobacco growing farmers.

b. Small-scale non tobacco growing farmers.

4.1.1 Inclusion Criteria

The households were categorized into tobacco growers and non-tobacco 

growers. The following criteria were strictly followed:

a. A household was classified as a tobacco grower if the household grew 

tobacco the past two years and it had a tobacco crop in the farm at the 

time of the study.

b. A household was classified as a non tobacco grower if the household had 

not grown tobacco for the last two years.

c. All households owned land less than five acres (2.5 hectares)

d. All households had a child between 12- 60 months of age.
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4.1.2 Sampling Techniques

The study district was purposively selected because the organization which 

financed the research (GTZ) had an interest in the Embu District, and the 

researcher desired to focus on tobacco as a cash crop.

The study site witliin the district was arrived at by multistage random 

sampling. Embu District has four divisions and each division has an area where 

tobacco is grown. The divisions were allocated random numbers. A lottery was 

conducted, and Siakago Division was selected. Among the two locations which 

farm tobacco in Siakago, Kanyombora location was randomly selected. Similarly, 

Nguthi sub-location of Kanyombora location was randomly selected using the 

same procedure. The study was conducted in the five villages growing tobacco 

(Figure 2).

The sampling unit was the household. From each village, households 

qualifying for the study were systematically interviewed by starting from 

different corners of a village (as per above criteria). This was done until the 

sample size required per village was realized. The figure below summarizes the 

sampling method in the district.
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F IG U R E .  2 D i a g r a m  o f  S a m p l i n g  T e c h n i q u e

Purposive Sitple EUBU DISTRICT

DIVISIONS

Rendon Senple

Gachoka Uanyatt a Si a<ago Rynyenjes
I

SIAKAGO DIVISION

LOCATIONS

Rendon Senple

Isiiara Kiang'csibe Kanyctibora Uuninyi Ntha«a
I

KANYCM30RA LOCATION

Sub Locations
Ngythi

i
Rendon Senple NGUTHI SUB-LOCATION

Kanyoibora

VILLAGES

Gatunguru* Gitia Ciathia Kavengero* Gitbecu Karigiri• <andovyo* Kanyoibora* I r i r i  Gataatha

Purposive 
Senple

Gatunguru

Vi I leges freeing totecco
i

Kavengero Karigiri Kan ovyo Kanycnbora
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4.1.3 Sample size Determination

A convenient sample size of 350 pre-school children from 300 households 

(146 tobacco growers with 177 pre-schoolers and 154 non-tobacco growers with 

174 pre-schoolers) were used for anthropometry. From this sample 120 

households (60 tobacco growers and 60 non-tobacco growers) were used for food 

security study. This sample size was arrived at after considering the time and 

funds available. The sample size was found to be large enough to allow for 

statistical analysis.

4 2  Data Collection

Data collection was done using structured questionnaires, focus groups, in- 

depth discussions and anthropometry.

4.2.1 Structured Questionnaire

The questionnaire had five sections to make it simple to prepare and 

administer.

The five sections consisted of a series of structured questions (Appendix C). 

These are,

1. demography.

2. household income and expenditure.
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3. crops production.

4. morbidity.

5. child anthropometry (weight and height). Interviews were conducted by 

trained enumerators to the respondent, who in many cases was the mother 

of the children under fives in the household. Children’s measurements of 

weight and height, were also taken.

4.2.1.1 Demographic Information

The demographic information included; sex and age of all household 

members, occupation of parents, the relationship of household members to head 

of household and education levels of parents.

4.2.1.2 Household Income

Information on yearly household income were asked to the parents of the 

under five years. The different sources of income for the household were 

identified. Household income and expenditure on food during the month of 

research was recorded using recall method. The months of recall were October, 

November, December 1992 and January 1993 for both tobacco and non tobacco

growers.
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4.2.1.3 Food Production

Information on land ownership and the amount of land cultivated was 

collected. Parents were asked to recall the crops they grew during the last two 

season and to account for the amount of food harvested, sold, donated and spoiled 

after harvest.

4.2.1.4 Morbidity

Information on the health status of all children 12-60 months for the last 

seven days was collected. Parents were asked to recall the illness, how it affected 

food consumption, and the method used to treat the illness.

4.2.1.5 Anthropometry

The nutritional status of all children 12-60 months was assessed by taking 

height and weight. The researcher did all the measurements. Weight were taken 

using a 'Salter scale’ which was calibrated every morning at Kanyombora market 

using a one kilogram stone. The weights were taken to the tenth of a kilogram. 

Two measurements were taken for each case and the average calculated. 

Children were weighed without clothes except a vest and pants. All weights were 

later corrected for this by subtracting 140 gms. This corrective weight was 

arrived at after measuring twenty vests and pants collected from children at 

Kanyombora growth monitoring centre on a growth monitoring day.
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Heights or lengths were measured with a length board. This board could 

easily be converted to a height board. The length board had a sliding head-rest 

and a tape measure attached to the side. The child was well positioned with knees 

and chin held straight. The researcher read the height or length to the nearest

0.1 centimetre. Health cards from growth monitoring centres were used to record 

a child’s date of birth. All ages were verifiable using the cards.

4.2.2 Focus Gronp

The objectives of the focus group discussions was to collect general 

information on effects of tobacco growing on, household food availability, sources 

of income and income controls in the household, labour distribution by gender 

and the factors that affect crop production in the area. The researcher guided 

the discussion while a field assistant recorded the discussion using a tape recorder 

and through writing. Hie results of the focus groups are integrated in all sections 

where they are relevant.

Three focus groups discussions were held on Sunday afternoons. One 

group was composed of eight tobacco growers; four men and four women not 

related by marriage. Another group was composed of nine non tobacco growers; 

four men and five women also not related by marriage. A third focus group was 

composed of four tobacco growers and four non tobacco growers. In this third 

group participants were selected from the previous two groups and must have
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actively contributed in the previous meetings. Members in all groups were above 

thirty years old, and were residents of the area for at least 20 years. This period 

was expected to be long enough for the group to give reliable background 

information.

4.2.3 In-depth Inter views

During the pilot phase of the study, two women informants were identified. 

Interviews were held, separately, in their homestead and centred on historical 

events and changes they had witnessed since the introduction of tobacco in the 

area. The information was recorded with a tape recorder. The results were used 

to validate the structured questionnaire.

4.3 Research Activities

In August 1992, the principal investigator obtained a research permit. 

Thereafter, the study objectives and methodology were introduced to the local 

authorities. The pilot study was undertaken in the month of October. The 

general information about the study area was collected from, GTZ (Farm 

Management Unit), Embu District Agriculture Office, the District Nutrition and 

Home Economic office, Plan International office and Applied Nutrition 

Programmes in Embu (Freedom from Hunger). The study boundaries were 

identified by the researcher with assistance from the local leaders.
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Two field assistants each with a minimum of four years of secondary 

education, able to speak the native language and willing to work under difficult 

conditions, were recruited and trained by the researcher. 1 raining covered 

interpretation of questionnaire into the local language, methods of interaction 

with household members, interviewing techniques and coding of the 

questionnaires. During data collection one field assistant collected information on 

demography, expenditure, household income and food production. While the 

other assisted the researcher to collect data on anthropometry and household 

characteristics. At the end of the day, the survey forms were checked for 

recording errors and completeness. Any questionnaire which had errors or was 

incomplete was repeated the following day.

4.4 Data Analysis

The data were analyzed using computer programmes named below;

a. Dbase HI+ software was used for data entry and cleaning.

b. SPSS (Statistical Package for Social Scientists) was used for analysing data.

C. The Anthro programme was used to calculate the nutritional indicators

from anthropometry measurements as compared to the National Centre for 

Health Statistics (NHCS) references as designed by WHO.

The following methods were used to analyze data;
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4.4.1 Nutritional Status

The anthropometry indicators were used to assess the nutritional status of 

pre-school children. Height for age expressed the height of the child as a 

percentage of the expected height for a standard child of that age. Weight for 

Height expressed the weight of the child as a percentage of the expected weight 

for a standard child of that height. Weight for Age expresses the weight of the 

child as a percentage of the expected weight for a standard child of that age as 

given by (NHCS).

These three indices reflect different, although not independent, aspects of 

nutritional status (Waterloo, 1976). Weight for Height indicates the degree of 

wasting and is used to estimate the extent of acute malnutrition and the need for 

immediate attention. Height for age, reflects the nutritional history of the child 

(i.e stunting) and low height for age indicates chronic illness or inadequate dietary 

intake, relative to need over a long duration i.e the possible chronicity of 

malnutrition. Weight for Age presents a combination of wasting and stunting, 

and it is a useful measure of nutritional progress in a community of mixed age 

composition.

4.4.2

To identify food insecure households, calories from own production and 

proportion of household income spent on food were

of NM*
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considered. To be able to determine the difference in household food security 

between tobacco and non-tobacco growing households, total calories produced was 

added to total calories purchased with the available income f  >r food. This was 

expressed as a percentage of household calorie required. The following is the 

working procedure.

1. Food available for household use was calculated by subtracting amount of 

food sold, donated, and spoiled after harvest from total production per 

year. Food available was then converted to its calorie vjilue using WHO 

food conversion rates (Appendix B).

2. Household daily calorie requirement was calculated by adding WHO 

recommended daily calories for specific age group in the household 

(Appendix B).

3. Households which could not meet 80% of their calorie requirement from 

own food production were considered food insecure.

4. The percentage of household income spent on food was used as an indicator 

of financial accessibility for food. Households which spend more than 

60% of their income on food were considered food insecure.

5. A Food adequacy index of the area was calculated by adding calories 

available from production source and calories which could be purchased 

with available income for food
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(using the cost of cheapest meal at the time of research). This was 

expressed as a percentage of household calorie requirement as calculated 

in step two.

Households which could not meet their calorie requirement 

were grouped as food insecure. This was an underestimate of food 

insecure households in the area, hearing in mind that available calories 

from own food production and available for food income were used on 

reducing bases through the year.

6. T-test and chi-square tests were used to test the difference in the two 

cropping systems.

4.4.3 CORRELATION ANALYSIS

PearsonV correlation of independent variables with specific nutrition 

indicators as the dependent variables was carried out using SPSS. This was to 

identify factors which potentially affect nutritional status of preschool children in 

the two cropping systems.

SB; I. All food croft produced *ert converted into their colon* equivalent u u i | WHO nutrition conversion raft (food composition 

tablet Appendix B.

2. Household desty calorie requirement were calculated by adding deity calorie requirements of specific age groups in the household 

(appendix B.
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CHAPTER FTVE

RESULTS

The results of the study are presented in two sections. The first section 

gives the quantitative description of the study population. The second gives the 

result of focus group discussions. Information from focus groups and in-depth 

discussions is also used to enrich background information and explain quantitative 

data.

5.1 General Characteristics of the Study Population

The general characteristics of the study population are given in Table 1. 

A total of 300 households were interviewed 146 households with 177 preschool 

children grew tobacco and 154 households with 174 preschool children did not 

grow tobacco.

In total, tobacco growing households had significantly more people with an 

average of 6.8 persons (SD 2) per household compared to 5.6 persons (SD 2) in 

non-tobacco growing households (P = 0.004). Also parents in tobacco growing 

households were older than those in non-tobacco growing households. However, 

the only significant age difference was for fathers (P = 0.04).

Fathers in tobacco growing households were older. They also spent fewer 

years in school (6 years SD 2) compared to (8 years



SD 2) non-tobacco growers (P = 0.03). As a result, 86% of father in tobacco 

growing households had no regular employment compared to 68% in non-tobacco

growing households (P = 0.03).

During the month of research, 61% of mothers in non-tobacco growing 

households sold labour compared to 33% in tobacco growing households (P <

0.001).

-39-
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TABLE 1

GENERAL CHARACTERISTICS OP THE STUDY POPULATION

CHARACTERISTICS CROPPING SYSTEMS /GROWERS

TOBACCO NON-TOBACCO

# o f  HH in  t h e  s tu d y 146 154 t

# o f  c h i l d r e n  < 5 
y e a r s .

177 174 t

% o f  s i c k  c h i l d . 38 36

P a t h e r ' s  ag e  ( y e a r s )  
( a v e ra g e )

36 33 * t

M o t h e r ' s  age  ( y e a r s )  
( a v e r a g e ) .

30 29 t

Mean # o f  c h i l d r e n  
< 5 y e a r s .

1 .7 1 .3  t

HH s i z e  (a v e ra g e ) 6 .8 5 . 6  * t

% Of m o th e r s  s e l l i n g  
l a b o u r .

33 61 * X2

% o f  f a t h e r s  
w i t h o u t  r e g u l a r  
em p lo y m en t .

86 68 * X2

Y e a rs  m o th e r s  s p e n t  
i n  s c h o o l  ( a v e r a g e ) .

5 6 t

Y e a rs  f a t h e r s  s p e n t  
i n  s c h o o l  (a v e ra g e )

6 8 * t

* S i g n i f i c a n c e  a t  p< 0 .0 5 X2 ■ C h i - s q u a r e t  ■ T - t e s t
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5.2 Food Production Variables

All households in both cropping system owned land which was partly or 

wholly cultivated during the previous two seasons (Table 2). The land sizes 

among non-tobacco growers was, however significantly smaller (P < 0.001).

The two farming groups show different trends in food crop cultivation in 

different seasons. During the short rains non-tobacco farmers had significantly 

more land under food crop (0.7 hectares) compared to (0.4 hectares) for tobacco 

growers (P < 0.001), but interestingly the total land size under food crop per 

year did not differ. This was because tobacco farmers used significantly more 

land for food crop during the long r a in s  which compensated the loss they suffered 

during short rains when most of their cultivated land was under tobacco (P 

<0.001). Likewise land productivity varied with seasons with non-tobacco 

growers harvesting significantly more maize per hectare during the short rains (P 

< 0.001). This was counteracted by the higher production per hectare obtained 

by tobacco growers during the long rains. As a result there was no significant 

difference in land productivity per hectare per year. The productivity for beans 

remained the same for both groups in the two seasons, with tobacco farmers 

producing significantly more beans per hectare in both seasons. However the
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annual per capita food production did not differ except for beans.

TABLE 2 LAND U3K AND PRODUCTION OP STAPLE POODS BY SEASON AND CROPPING
SYSTEM.

VARIABLES SHORT
r.=6 0

RAINS LONG
n«60

RAINS TOTAL
n*60

TG NTG TG NTG TG NTG

Land s i z e  
i n  h e c t a r e s .

1 .3 0 .8  * 1 .3 0 .8  * 2 .6 1 .6 *

Land
c u l t i v a t e d  %.

85% 87% 85% 87% 85% 87%

Land u n d e r  
fo o d  c r o p  i n  
h e c t a r e s .

0 .4 0 .7  • 1 .1 0 .7  * 1 .5 1 .4

M aize  p r o d u c e d  
k g / h e c .

373 419 * 245 215 618 634

B ean s  p ro d u c e d  
k g / h e c .

265 185 148 113 413 298

m a iz e  p r o d u c e d  
k g / c a p i t a .

20 44 * 44 21 * 64 65

B eans  p r o d u c e d  
k g / c a p i t a .

16 21 31 13 * 47 34

M aize  h a r v e s t e d  
i n  k g .

118 230 258 111 367 341

B ean s  h a r v e s t e d 92 110 172 61 * 265 171*
i n  k g .

* S i g n i f i c a n t  a t  P< 0 .0 5 .  T - t a s t

Nate the lam land pndactbnty during the lung rums. This was ns •  resmk u f draught that affected tha wkoU o f Eastern 
Africa. The draught setm ta kart aff ected mm tahacca growers m an.
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All farmers diversified in food crop production in both cropping systems 

as shown in Figure 1 below. But for each crop planted, the percentage of 

households growing tobacco were higher, except for potatoes and to a little extent 

beans, but the differences were not significant.

FIG 3; DISTRIBUTION OF CROPS GROWN BY 
CROPPING SYSTEM.

*  * v v v  < / °

Tht

CROPS GROWN
4  k *m *+ m U  g rw w d f •  p m rticm ktr a w f.



5.3 Food Security from Own Food production

The daily calories produced per capita, proportion of households which 

could not meet 80% of required calories from own production, proportion of 

calories sold and proportion of households which could not meet 80% of required 

calories after crop sales iire shown in Table 3.

TABLE 3 CONTRIBUTION OP OWN POOD PRODUCTION IN PROVIDING PER
CAPITA DAILY CALORIE REQUIREMENT.

-44-

VARIABLES CROPPING SYSTEM

TOBACCO
(na60)

NON-TOBACCO 
(n=60)

Mean c a l o r i e s  
p r o d u c e d / c a p i t a / d a y .

1 ,1 5 8
(1 ,3 0 6 )

933
(501)

t

% o f  HH p r o d u c in g  
< 80% o f  r e q u i r e d  
c a l o r i e s .

20% 10%* X2

Mean c a l o r i e s  a v a i l a b l e  
a f t e r  s a l e s .

1 ,0 3 5
(1 ,2 3 3 )

609*
(377)

t

% c a l o r i e s  s o l d .  + 10% 34%* X2

HH w i t h  < 80% o f  
r e q u i r e d  c a l o r i e s  
a f t e r  c r o p  s a l e .

83% 97%

TTTT-------------^ -------—

X2

S i g n i f i c a n t  a t  P< 0 . 0 5 .  t  ■ T - t e s t  X2 -  C h i - s q u a r e

+  calculated a# a p a rc a r  ta g a  o f total c a lo r ia a  fro m  own p r o d u c t io n  p a r bouaahold.
NB; 00% o f  tb a required c a l o r i a a  •  1 ,7 6 0  k c m l.

figure# i n  p a r a n tb a a ia  a c a  a ta n d a r d deviation#.

N o ta the large atandard deviation# in ajaount of c a lo r ia a  produced and calorie# p o t a n t i m l l y  
available f o r  b o u a a h o ld  c o n a u in p tio n . Tb ia  indicate that there were farmer# who produced a lot 
and  t b i a  affected the mean
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Surprisingly, most households produce enough to last up to the next 

harvest. However, 20% of tobacco growing household could not produce enough 

to last to the next harvest compared to 10 % of non-tobacco growing households 

(p< 0.05). However, most households sold their produced calorie and as a 

result, 83% of tobacco growing household were food insecure compared to 97% 

of non-tobacco growing households. This implies that more households not 

growing tobacco sell most of their produced calories. Hence the difference in 

calories available for household use from own food production was significant (p 

= 0.01).

5.4 Sources of Household Income

There are a variety of income sources within the study groups and they are 

presented in section 5.9. Frequencies of major sources of income are shown in 

Figure 4. For each source of income the proportion of households involved was 

higher among non-tobacco growers. The most popular source of income in 

tobacco growing households other than tobacco sales were sale of animals (88%) 

and sale of food crops (62%) in order of popularity while in non-tobacco growing 

households sale of animals (93%), sale of food crops (85%), sale of labour (61%), 

remittance (63%) and sale of mangoes (52%) were the most common sources of 

income. The difference of proportions of households involved was significant for 

remittance (p < 0.001), sale of labour (p = 0.03), and sale of mangoes (p < 

0.001). •
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FIG 4; DISTRIBUTION OF HOUSEHOLD INCOME 
BY CROPPING SYSTEM

120

SOURCES OF INCOME

I I Tobacco Growers I  Non-tobacco Growers
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5.5 Household Income

On average non-tobacco growers got significantly less permanent income 

from all source, (Ksh 162 SD 127) compared to (Ksh 246 SD 281) for tobacco 

growers (P < 0.001) as shown in Table 4. The highest source of income for 

tobacco growers was from the sales of tobacco (Ksh 127 SD 77 per capita per 

month) while that for non-tobacco grower was from remittance (Ksh 74 SD 103 

per capita per month). Non-tobacco growers had significantly higher income 

from sales of food crops (P < 0.001) and remittance (P = 0.006).

Table 4 m e a n  h o u se h ol d income per capita per m o n t h  in k e n y a shillings b y
CROPPING SYSTEM.

VARIABLES TOBACCO (N-60) NON- TOBACCO (N=‘60)

% Ksh % Ksh
S a l e s  o f  fo o d  c r o p s . 62 10 (19) 85 33 (35) *
S a l e s  o f  a n im a l s . 88 28 (37) 93 28 (34)
R e m i t t a n c e . 25 28 (78) 63 74 (103) *
S a l e s  o f  l a b o u r . 33 49 (38) 61 54 (65)
S a l e  o f  to b a c c o 100 127 (77)
TOTAL PERMANENT 
INCOME.

100 246 (281) 100 162 (127) *

* S i g n i f i c a n t  a t  P< 0 .0 5  T-TEST.
% Of h o u s e h o ld  i n v o l v e d  p e r  s o u r c e

NBj The minimum income requirem ent per  c a p i t a  p e r  m onth  v a«  Kah 1 ,140.00  a a  
ca lcu la ted  by Focua Group. (Appendix A.2).
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5.6 Household Expenditure on Food Based on the Months 

of Research

The percentage of household income spent on food during the month of 

survey did not differ in the two farming groups as shown in Table 5. However, 

82% of tobacco growing households were spending more than 60% of their income 

on food while 80% of non tobacco growing households were spending more than 

60% of their income on food. The difference was not significant. This implies 

that more than two third of households in the study area were food insecure.

Table 5 HOUSEHOLD EXPENDITURE ON POOD BY CROPPING '
SYSTEM.

V a r i a b l e  p e r c e n t  o f  h o u s e h o l d s

T obacco N o n - to b a c c o

HH s p e n d i n g  < 60% 18% 24%

HH s p e n d i n g  > 60% 82% 80%

Significant at P< 0.05. Chi-square
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5 . 7  Household Food Security .

The proportion of households whose resources could not meet the minimum 

calorie requirement is given in Table 6. The results reveal that 20% of tobacco 

growing households were not able to meet their daily calorie requirement from 

both purchased and produced sources while 40% of non-tobacco growing 

households could not meet their calorie requirement from both purchased and 

produced sources. The difference was significant at (P = 0.02).

TABLE 6 PROPORTION OF HOUSEHOLDS WHOSE RESOURCES COULD NOT MEET 
HOUSEHOLD CALORIE REQUIREMENT

VARIABLES TOBACCO NON-TOBACCO
% of hh not able to meet 
calorie requirement from 
own food production after 
crop sales.
% of hh not able to meet

83% 97% *

calorie requirements from 
purchased sources

82% 80% *

% of hh not able to meet
calorie requirement from 20% 40% *
both purchased and produced sources.
(after sales)
* Significant at P< 0.05.* Chi-square

NB; The minimum income requirement per capita per month was Ksh 1,140.00 as calculated by Focus 

Group. (Appendix A2).
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In this section it can be deduced that, (i) there is no significant difference 

in amount of food produced in both cropping systems in annual bases, (ii) 

households not growing tobacco sell most of their produced calories and as a 

result more households are left food insecure from own food production source. 

Hence there is a significant difference in amount of calories available for 

household use, (iii) on average households growing tobacco have significantly 

higher permanent income although more households not growing tobacco are 

involved in each source of income, (iv) more households not growing tobacco are 

food insecure compared to those growing tobacco,(v) generally tobacco growers 

have more production resources than non-tobacco growers.

5.8 Focus Group Discussions

Results from the focus groups indicate that the main reason for growing 

tobacco was to increase household income while the reasons for not growing 

tobacco were, inadequate labour and lack of production resources (eg. land). 

Christian beliefs were also mentioned as a reason for not growing tobacco. The 

factors which affect food production in the area are; climate, inadequate capital 

to buy farm inputs, inadequate land, inadequate extension services especially for 

non tobacco growers and inadequate labour.



-51 -
5.9 Economic Activities in Nguthi

According to focus groups the following are the major economic activities 

in Nguthi sub-location.

SOURCES OF INCOME FOR TOBACCO GROWERS

ACTIVITY

Sale of cash crops 
Bee keeping 
Sale of cows 
Regular employment 
Farm labouring in Nguthi 
Beer Making and selling 
Sale of goats
Sale of small animals and chicken 
Sale of food crops 
Sale of animal products 
Making sisal products 
Sale of mangoes

PERSON CONTROLLING INCOME

Men.
Men.

Men.
Men and Women.
Men and Women.

Men and Women.
Men and Women.
Women.
Women.
Women.
Women.

Women.

SOURCES OF INCOME FOR NON-TOBACCO GROWERS
ACTIVITY
Sale of cows and goats 
Farm labouring in upper Embu 
Bee keeping
Making and selling charcoal 
Regular employment 
Sale of food crops 
Farm labouring in Nguthi 
Beer making and selling 
Collecting and selling fire wood 
Sale of small animals and chicken 
Sale of animal products 
Making and selling sisal 
Sale of mangoes

PERSON CONTROLLING INCOME
Men.
Men.

Men.
Men.
Men and Women 
Men and Women.
Men and Women.

Men and Women.
Men and Women.
Women.
Women.
Women.

Women.

frequencies of major sources are in figure 4
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Although the above economic activities seem to operate in Nguthi, there are 

a number of factors which hinder their expansion as described by the focus 

groups.

Charcoal production is against the chiefs order. Furthermore, it requires 

one to have access to trees which is scarce in marginal areas. Where trees are 

available, they are far from the consumers or market. Though charcoal burning 

is practised, most people do not risk making charcoal on commercial scale.

Livestock trading is a better enterprise as a money multiplier and a 

household security for food as found among Maasai (Nestal, 1986), but it carries 

the risk of loss. An unlucky trader may find himself saddled with stock for 

several weeks which he is unable to dispose of at a satisfactory price and of course 

in this case there is also a risk of overstocking and diseases. Similarly a problem 

of range land arises. Livestock traders suffer a great deal during drought periods 

because prices fluctuate and livestock die in great numbers. Hence a few people 

venture in this enterprise.

Bee keeping is a viable enterprise in Nguthi, if well managed and with a 

market it can provide extra income for the household. Due to the increased 

deforestation and bush clearing for cultivation, bee colonies are on the decrease 

and bee farming has indeed reduced. This combined with poor market has left 

only few farmers keeping bees for commercial purposes.
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Working in quarry involve selling and loading sand. The activity is mainly 

carried out by those who own land in the valleys where quarries are available. 

Poor roads limit access to the valleys. The demand for building stones is limited, 

so is the absorption of the labour force into the enterprise.

Farm casual work involve working in a neighbour’s farm for cash payment. 

Casual work is mainly available during labour peak periods and in most cases 

labourers are lowly paid (Ksh 30) per day. Demand for casual labourers is scarce 

during the months of less farm activities, in addition, most food crops are not 

labour intensive. More households not growing tobacco sell their labour.

Business in trading small-farm products, like selling mangoes, chicken and 

vegetables are limited. Other businesses like tailoring, shopkeeping, carpentry, 

masonry, handcraft and leatherwork require skills and capital which most people 

do not have, hence few people participate in business.

Cash crop production is a possible means of improving household income. 

The major cash crops favourable for this ecological zone are tobacco, cotton, 

sunflower, sisal and castor oil. Cotton is a labour intensive crop but the 

marketing is poor. Farmers are not paid on time. Sometimes it takes six or
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more months before farmers are paid. There are no facilities for cotton farmers 

either in kind or cash and the extension services are also poor. Nevertheless, 

some farmers grow the crop.

Sunflower is a feasible cash crop in the area but the problem of predators 

(birds) thwart its expansion.

The scant market for sisal and castor oil hinder their popularity. Hence 

most households in Nguthi prefer growing tobacco.

5.10 Nutritional Status >

The percentage of preschool children below -2 standard deviation of 

accepted international standards is shown in Figure 5. The three nutritional 

indicators used in this study indicate that more children in households not 

growing tobacco were malnourished.
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FIG 5: PREVALENCE OF MALNUTRITION BY 
CROPPING SYSTEM
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5.11. Nutritional status by age

When the nutritional status of the preschool children was stratified in three 

ai'e groups Waterloo et al, 1977), children of tobacco farmers w ere found to have 

an overall better nutritional status for each age category (Table 7).

TABLE 7 . PREVALENCE OF MALNUTRITION AMONG PRESCHOOL CHILDREN BY AGE AND 
CROPPING SYSTEM.

AGE STUNTING UNDERWEIGHT WASTING NUMBER OF 
PRE-SCHOOLERS

TG NTG TG NTG TG NTG TG NTG
% % % % % n n

1 2 -2 3 . 13 22 18 22 12 19 50 32

2 1 -3 5 . 13 31* 16 39 * 5 16* 38 51

36-60. 32 55 * 21 41 * 5 9 89 91

TOTAL 24 42 * 19 37 * 7 12 177 174

* S i g n i f i c a n t a t  p< 0 .0 5 . Chi - s q u a r e

a = num ber o f  c h i l d r e n .

The difference in stunting, underweight and wasting was not significant for the 

age group 12-23 months. However, for the age category 24-35 months, the 

difference in underweight and stunting was statistically sig ificant at p= 0.03. 

In age category 36-6 months, the difference in stunting and underweight

were significant (p = 0.004) and (p = 0.008) respectively.
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5.12 Nutritional Status bv Land Size.

The prevalence of malnutrition among preschool children by land size and 

cropping system is given in Table 8. In both cropping systems the prevalence of 

malnutrition decrease with increase in land size. However, more children in non

tobacco households were malnourished in all cases. But the difference was not 

statistically significant at (p = 0.05).

TABLE 8 . MALNUTRITION AMONG PRESCHOOL CHILDREN BY
LAND SIZE AND CROPPING SYSTEM.

LAND STUNTING UNDERWEIGHT WASTING PROPORTION OF
SIZES * PRE-SCHOOLERS

TG NTG TG NTG TG NTG TG NTG
% % % % % % % %

0 . 5 - 2 . 5 21 37 21 32 7 7 22 65

2 . 6 - 5 . 14 27 20 23 4 14 78 35

TOTAL. 24 •ft eo » 19 37 * 7 12 100 100

Significant at P < 0.05 Chi-square
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5.13 CORRELATION COEFFICIENTS OF INDEPEN 
WITH SPECIFIC NUTRITIONAL INDICATORS

- VARIABLES

The Pearson’r correlation matrix given below shows the relationship 

between independent variables and nutritional status as dependent variables. 

They give the relationship between the independent variables with nutritional 

indicators used in the study. But they do not automatically imply causal 

relationship.

Table 10.
PEARSON' ft CORRECTION COEFFICIENTS OF INDEPENDENT VARIABLES WITH SPECIFIC NUTRITIONAL INDICATORS

VARIABLIS NON -TOBACCO GROWERS TOBACCO GROWERS

HAZ HAZ WHZ HAZ WAZ WHZ

Age of child -0.5596* -0.6690* -0.1521 0.5676* • 0.5180* -0.3058*
Hothere' age 0.1625 0.2961* 0.2826* 0.1536 0.1760 0.1617
Houaehold else -0.0731 0.1115 -0.2566* 0.0958 0.1986 0.2588*
Income from labour -0.1968 -0.2867* 0.2552* 0.2110 0.2168 0.1713
Number of children 0.0756 0.2117 0.2673* -0.0605 0.0203 0.0868
Permanent houaehold 0.1610 0.2662 0.1966 0.3018* 0.2269 0.0766
Produced calories 0.0336 0.0126 0.0211 0.3169* 0.0722 -0.2382*
Calorie available 0.1550 0.3530* 0.3956* 0.5267* 0.5059* 0.3619*
Land else 0.2110 0.2166 0.1713 0.1968 0.2867* 0.2552*

* Significance at p < 0.0S. 
N . (0

The age of the child was significantly correlated with level of stunting and 

underweight in households not growing tobacco and also in households growing 

tobacco. This implies that older children had higher chances of being
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malnourished. Similarly, mothers age was positively correlated with the levels 

of wasting and underweight in households not growing tobacco. This implies that 

children of younger mothers had a higher chance of being malnourished.

In non-tobacco growing households the result show that the relationship 

between the number of children and levels of wasting w as negative and significant 

implying that children in larger households were more likely to be wasted.

Children whose mothers were selling labour w ere more likely to be underweight 

and wasted in non tobacco growing households. Also children in households 

which produce fewr calories and with smaller land sizes were more likely to 

malnourished in both tobacco and non-tobacco growing households.

From the two correlation tables it can be deduced that, more factors are 

associated with nutritional status of pre-school children in non tobacco grow ing 

households.

\
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CHAPTER SIX

DISCUSSION

6.1 Introduction

This study examined the difference in household food security and factors 

which affect nutritional status of small-scale farmers in Embu district. It 

concentrated on tobacco growing as a cash crop in marginal areas of the district.

The two study groups dwell in the same environmental conditions, face 

same ecological conditions, have same cultural practices and in most cases, have 

the same background. They also share the available facilities (health, education, 

infrastructure and government services) in the community. However, a number 

of factors seem to operate in Nguthi w hich lead to some families decide to grow 

tobacco while others don’t.

6.2 Economic Activities and Entry into Tobacco Growing.

According to the results of this study farmers enter into tobacco 

production because it is an income generating activity. In the division, the other 

alternatives means of earning income such as food and livestock sales are risky, 

employment is scarce and burning charcoal or brewing beer is illegal. The 

opportunities of regular employment exist either in existing institutions in or
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outside the division or in self employment outside the farm. Within institutions, 

one would be required to have formal or technical skills. Households with fewer 

educated members as found among the tobacco farmers also have fewer members 

in full time off-farm employment. This has also been found in studies conducted 

by Wanrooy (1959) among tobacco growers in Indonesia, British Honduras, 

Mexico and Sudan. Even in recent years Kennedy, (1989) observed that, farmers 

who entered into sugarcane production were mainly the unemployed.

The uneducated in Nguthi as in other marginal areas have been migrating 

to high productive areas to work in the tea and coffee growing households or 

estates. The drop in world coffee prices has reduced the demand of the cheap 

farm labour in these areas and is forcing the large uneducated labour force for 

alternative sources of income. The alternative is either to stay in Nguthi and 

exploit the resources available or to move to urban areas through-out the country. 

Those who opt to stay in Nguthi have several alternatives for household income 

as reported by the focus groups.

This study found that, those who enter tobacco production are those who 

have access to large sizes of land and adequate labour force. This finding is 

similar to observation made by Kennedy and Cogill (1987) among sugarcane 

farmers in Southwestern Kenya. Probably, farmers with large land sizes can 

afford to grow' cash crop and still have more land for food crops. However,
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unlike the sugarcane production, tobacco growing is a crop that is in the farm 

for only half of the year and that is during the short rains. This leaves half year 

of much more rains (long rains) for the same land and labour to be used for food 

crop production. In fact this study indicates that in non-tobacco growing season 

(long rains), the tobacco growers produce more food per unit land than their 

compatriots (section 5.2). This may be due to higher labour input or higher use 

of farm inputs or could be due to residual fertility of tobacco fertiliser.

Households growing tobacco are generally larger than households not 

growing tobacco. They are also the households of older spouses with more 

children. There is a likelihood that these households had a higher labour force. 

Also, tobacco is a crop which requires intensive care at all stages of its 

production. More to the care, is for the household to have the capital required 

for hiring labour. A household head with permanent off-farm employment which 

could not allow him to reside in his farm, was more likely to be a non-tobacco 

growers. A finding also reported by Oyugi (1987) in Migori District of Kenya. 

Therefore availability of labour is a necessary factor considered before a 

household entered into tobacco production. Another factor which seems to hinder 

expansion of tobacco crop is the religion of the household head. Some Christians 

in the study area have a belief that tobacco growing is against their faith. It is



difficult to intervene in these households unless through the church. For these 

households, alternative cash crops would suffice.

In this section it can be concluded that entry into tobacco production was 

not a random process.

6.3 Household Food Security and Tobacco Production.

It is surprising to find that there is no significant difference in the total 

average yearly calorie production between tobacco and non-tobacco growers. 

This study established that the reason is due to the fact there is no significant 

difference in total average land under food crop within a year. The significant 

difference in amount of land under food crops in tobacco season (short rains) is 

compensated for during non tobacco season (long rains) when tobacco growers 

have more land under food crops. Also during the non tobacco season, tobacco 

farmers use the extra labour and farm inputs for food production, hence more 

calories are produced.

The behaviour of teenagers not willing to work in their parents’ farm and 

instead work for tobacco farmers may continue into food production time and 

affect availability of labour in non-tobacco growing households. As a result, non

tobacco growers would plant and weed late, leading to poor harvests. Another
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reason could be, tobacco growers receive extension services from both B.A.T 

employees and government extension workers. B.A.T sources arc directed to 

tobacco growers only. Government extension workers tend to pay more attention 

to tobacco growers because they are economically well off, partly because these 

are the people who are more likely to implement the recommendations given and 

more so because they have the capital and experience.

B.A.T provides fertilisers to tobacco farmers. After tobacco season, most 

of the land previously under tobacco is planted with food crops. Due to the 

residue fertilisers used for tobacco, food crops tend to do extremely well. In fact 

the crops grow faster and evade the effects of drought. This may explain why in 

the research year, tobacco farmers harvested much more food during the long 

rain (non-tobacco season) which was inadequate.

During the tobacco season (short rains), non-tobacco grow ers produce more 

calories than tobacco grow ers. This was expected because during tobacco season, 

tobacco farmers use the most fertile part of their farm for tobacco production. 

Also all the available production resources are used for tobacco production hence 

the reduced yield of food crops.
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6.4 Sale of Food Crops From Own Production

Unlike tobacco farmers, non-tobacco farmers sell most of their produced 

calories (section 5.3), because food crops acts as a source of income. Also in non

tobacco growing households men control the production and sometimes the sale 

of food crops while in tobacco growing households men are more involved with 

the better paying tobacco. Other studies have found that men take over the best 

income earning enterprise in the household (Pottier 1990). This may explain the 

reason why there is increased sale of food crops among non-tobacco growers.

The sale of food crops at harvest w ould mean purchasing the same but at 

a higher retail prices. This is more detrimental for non-tobacco households 

because their per capita calorie annual production was even low er to satisfy their 

calorie requirements. Men are also known not to spend most of their income on 

food (Mwadime, 1992; Kennedy and Cogill, 1987; Tripp, 1984). Hence non

tobacco growers has much more chances of purchasing less food.

6.5 Household Ability to Purchase Extra Calories

This study found that over 80% of households in both cropping systems 

were spending more than 60% of their income on food, a higher proportion than 

that found by the Integrated Rural Survey of 1977. (GoK, 1977). This implies 

that over 80% of households had income source which could not meet their



household needs. This is serious considering that the Integrated Rural Survey 

of 1977 found that, 58% of food consumed in the household was from purchased 

sources (GoK,1977). This implies that adequate financial sources are necessary, 

if households are to be food secure in this area.

6.5 Nutritional Status.

The nutritional status of preschool children in Nguthi is worse than 

expected, most likely because the study was conducted after a period of food 

scarcity experienced not only in the District but in the whole country.

The results of this study show that the overall nutrition situation in the two 

farming groups is different. More children among non-tobacco growers were 

below the set cut-off points. Hence the second hypothesis which stated that "there 

is no difference in prevalence of malnutrition of Preschool children in tobacco and 

non-tobacco growing households is not valid. This is not surprising, considering 

that a significantly higher proportion of households in non-tobacco growing 

households had inadequate food.

Interestingly the nutritional status of preschool children in age category 12- 

23 months is similar. This suggests that feeding practise during this period are 

not different in both areas. However, growth differences are observed after 24

-66-
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months of life, with the non-tobacco growers including more malnourished 

children. It was observed that, during the early age (0-23 months) mothers in 

non-tobacco growing household carry their infants with them to their place of 

work. This implies that the infant get similar care as those of tobacco growers, 

hence no significant difference in infants nutritional status. But from the age of 

24 months the child is big enough to be left home with other siblings who may 

underfeed him, unlike the child of a tobacco grower who is with the mother most 

of the time. Since casual workers are assured of lunch at their place of worker, 

the child of a tobacco grower is also assured of three meals per day unlike the 

child of a non-tobacco grow er w ho might do w ithout lunch, because the mother 

is out working in a tobacco growing household.

Also likely is the fact that mothers may favour the younger child at the 

expense of the older one, because the older child is not breast feeding, hence 

increased chances of the older child becoming malnourished (researcher’s 

observation).

The overall poor weight performance among children of non-tobacco 

growers in all age categories leads to the assumption that the low underweight 

starts at the time of birth flow birth weight) possibly because of poor nutrition of 

the mother during pregnancy (CRSP, 1987; Jansen et al, 1984 ; Vermeersch, 

1981). Also, due to poor child care practices, children of non-tobacco growers 

fail to catch up growth unlike children of tobacco growers.
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The analysis in (he second part of this study indicates that households 

regarded, from the nutritional status of their children, as more vulnerable tended 

to produce less food and to spend a higher proportion of their income on food. 

Previous research in marginal areas of Embu has shown that the quantitative 

intakes of food are below FAO/WHO recommended intakes (CRSP, 1987). 

Therefore, efforts to increase food accessibility by increasing productivity of land 

and labour through crop diversification, can have beneficial impact on nutritional 

status of pre-school children. Such efforts should, however, recognize that 

farmers in the study area are neither purely subsistence farmers nor purely 

commercially motivated.

6.6 Land size and Nutritional Status.

The amount of land a household cultivate is positively correlated with 

nutritional status of preschool children in both tobacco and non-tobacco growing 

households (section 5.8). As relates to this factor, attempt to improve nutritional 

status of preschool children in this area should be targeted on farmers with 

smaller land sizes since it is in this group that malnutrition is most prevalent and 

serious. Such attempts must recognize that seasonal variation in food supply,



unemployment, and sale of food from own food production are the main causes 

of food insecurity in the study area.

6.7 The Age of the Parents and Nutritional Status

The positive and significant relationship between parents’ age (especially 

the mother) and levels of wasting and underweight indicate that children of 

younger parents are more likely to be malnourished. This is logical because it is 

households of older parents that have accumulated production resources such as 

land, capital and labour, hence better household income and access to food. If we 

consider the advantages of tobacco growing (section 6.3), it is clear that, the older 

parents do not sell their labour, instead they hire labour from younger people, 

hence they have more time for child care.

6.4.3 Mothers’ Workload

Maternal workload determines the quality and quantity of child care. In 

this study, children whose parents sold labour were more likely to be 

malnourished. This is illustrated by the negative correlation between income 

from labour sales and all nutritional indicators. The reasoning behind this 

association is that mothers usually leave their children with the siblings who may 

provide inadequate child care and even underfeed the child. In this study (section 

5.6) it was noted that a higher proportion of mothers in non-tobacco growing



households were casual labourers. The involvement of mothers in other work 

outside the compound affect the time given for child care (Chadhury 1986). In 

most cases tobacco is grown near the farmers’ residential home and mothers in 

these households are perhaps, able to monitor the care given to their children as 

they work, unlike non-tobacco grower who in most cases go to work in a 

neighbour’s farm. Secondly mothers in tobacco growing household prepare food 

for the labourers, so in most cases children in tobacco growing households are 

assured of at least three meals per day unlike children in non-tobacco growing 

households.

In this section it can be concluded that it is not the cropping system perse 

that improves the nutritional status of the preschool children but those factors 

such as (land size, age of parents, child care practices, resources available for 

food production and maternal workload which contribute to the nutritional status 

of preschool children.
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CHAPTER SEVEN

CONCLUSION AND RECOMMENDATION

7.1 CONCLUSION

The purpose of promoting small-scale agriculture is to improve household 

food accessibility and nutrition of the community. In Nguthi, agricultural growth 

strategies have generally been compatible with improved food security and 

nutrition. A combination of tobacco and food crops has led to increased 

household food accessibility in the area in the following ways;

1. It has generated additional funds for small-scale farmers.

2. Since small-scale farmers generally grow both food and tobacco, the 

increased profitability of the farm has reduced the tendency of selling 

staples.

3. Increased income of farm households, enhances the ability of farm families 

to acquire food in the market, especially when food crops fail or in 

situations where land-holdings are too small to sustain the household.

4. Tobacco growing has created employment, which likely brought major 

beneficial impact on increased food accessibility.

There is a positive association between tobacco growing and nutritional 

status of preschool children, although this evidence is sketchy because the
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improved nutritional status maybe related to factors related to entry into tobacco 

production.

The factors which seem to influence nutritional status differ by cropping 

system. For tobacco growers the factors were, household income, amount of 

calories available for household use, age of the child and household size. For 

non-tobacco growers the factors were, age of the child, mother’s age, household 

size, the number of days the mother is involved in casual labour, total land 

cultivated, and total calories available for household use.

7.2 RECOMMENDATIONS.

(a) Although there are great difficulties in improving food security and 

nutrition in the study area due to climatic conditions, those concerned with food 

security and nutritional aspects of the community should work with the 

community and create awareness on the importance of on farm food storage. The 

community should realise the need to reduce sales of food crops. This need to be 

done in a way that does not disable other household necessities that demand cash, 

such as primary health care.

(b) Coordinating child care activities with agricultural programmes and 

projects is an attractive idea for improving nutrition. Such agricultural/child 

care activities should include credit with nutrition education programs and 

extension services directed toward women in poor households, with some food



security and nutrition messages integrated.

(c) The Ministry of Culture and Social Services should set up a campaign to 

educate the youth on the importance of assisting their parents on farm activities 

(planting, weeding and harvesting) in the household in order to increase food 

productivity of land and labour.

(d) Food security can be raised significantly by increasing household income 

and production potential of vulnerable households.

(e) Appropriate methods of curing tobacco which do not consume a lot of

firewood should be researched on.
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crop SEASON CALENDER COMPARING RESEARCH YEAR WITH A NORMAL YEAR 
1991/1992

i• study,.,. -Period,,,
************* short rains** ****** * long rains

short rains
"obacco crop ,i)2 UD3 D4Dl,< [----------

Pi*I*P2*1*P3*
'OOdCTOP Ely E2 y El ,,E2I I
**P̂ *** P i I 1******P̂ ** ____gLl**g?*i*n §3 ***
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1991/92 CROP 1992/93 CROP-----------------------  1992 -----------------

Research period

Activities during research year.

********* Activities during normal year

Tobacco Crop 
E l Planting. 
E2 Weeding. 
E3 Harvesting

Maize and Beans 
D1 Raising of seedlings. 
D2 Planting 
D3 Weeding.

D4 Harvesting

The above crop season calender compare activities carried out during the research year 
with the normal year. There was a drought during the research year which affected the 
planting and harvesting time.
During the long rainst farm ers had poor harvest and during the short rains the planting 
time was delayed. The short rains extended to march 1993 and this affected the harvesting 
and quality o f  tobacco, which requires intensive rain fo r a short tim e.
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APPENDIX A2

The Minimum Income Requirement For Food Per Capita] Per jVfonth jn Ngjrthi_
December 1992

Breakfast ITEM OUANTITY
Egg 1 fried.
Toast 2 slices
Tea 1 mug

TOTAL

COST in Ksh 
3.00  

2.00 
3.00

8.00

LUNCH Ugali 500gm
Sukuma (Kale)
Egg 1 fried

TOTAL

8.00
4.00

3.00
15.00

SUPPER Ugali 500gm
Sukuma
Egg 1 fried

TOTAL
_______ TOTAL PER DAY

8.00
4.00

3.00

38.00
15.00

38.00 X 30 DAYS 1140

NB The calculation is based on a balance diet as suggested by the focus group.
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APPENDIX A3

PE A K S O N 'R  CO RR ELA TIO N  C O E F F IC IE N T S  OF IND EPEN DEN T V A R IA B L E S  WITH S P E C I F I C  N U T R IT IO N A L  IN D IC A T O R S

V A R I A B L E S B O R  T O B A C C O  OR COOKES T O B A C C O  CJK040CRS

HAZ MA9 MHZ HAZ MAZ MHZ
Sax -o .o cee - 0 . 0 0 3 1 - 0 . 0 5 6 1 - 0 . 1 5 5 6 - 0 . 1 0 3 4 • 0 . 1 5 4 0

Age of child - 0 . 5 5 9 6 * - 0 . 4 6 9 C • - 0 . 1 5 2 1 0 . 5 4 7 4 * .  0 . 5 1 0 0 * • 0 . 3 0 5 8  •

Hot bars' age o .ie a s 0 . 3 9 4 3  * 0 . 3 0 3 6 * 0 . 1 8 3 4 0.1740 0.1417
Father** age 0 . 1 3 0 9 0 . 1 7 7 4 0 . 1 1 5 1 0 . 1 2 5 7 0.1100 0 . 0 6 9 2

Mother'* education 0 . 1 1 0 4 0 . 1 3 4 1 - 0 . 1 0 2 3 0 . 0 0 0 6 - 0 . 0 7 1 2 - 0 . 1 1 1 9

Household else - 0 . 0 7 1 1 0 . 1 1 1 ! • 0 . 2 5 4 8 * 0 . 0 9 5 0 0 . 1 9 8 4 0 . 2 5 8 8  •

Income from labour • 0 . 1 9 6 8 - 0 . 3 0 4 7 * 0 . 2 5 5 2 * 0 . 2 1 1 0 0 . 2 1 4 0 0 . 1 7 1 1

Humber of children 0 . 0 7 5 0 0 . 2 1 1 7 0 . 2 4 7 1 * - 0 . 0 4 0 5 0 . 0 2 0 3 0 . 0 8 6 8

Birth order - 0 . 0 0 2 2 0 . 0 4 5 1 0 . 0 6 7 7 0 . 0 6 1 6 0 . 1 5 5 4 0 . 2 1 6 6

permanent household 0 . 1 0 1 0 0 . 2 4 4 2 0 . 1 9 0 4 0 . 3 0 1 8 * 0 . 3 2 4 9 0 . 0 7 6 6

Lend cultivated - 0 . 1 2 3 0 - 0 . 1 5 0 1 - 0 . 1 1 0 9 • 0 . 0 7 6 4 - 0 . 1 0 7 5 - 0 . 1 1 4 4

income spent on food • 0 . 0 3 1 4 • 0 . 0 ( 6 1 • 0 . 0 7 3 4 - 0 . 2 4 0 7 - 0 . 1 6 9 3 0 . 0 2 5 6

produced calorie* 0 . 0 3 3 0 0 . 0 1 2 4 0 . 0 2 1 1 0 . 3 1 4 9 * 0 . 0 7 2 2 - 0 . 2 3 8 2  •

calorie available 0 . 1 5 5 0 0 . 3 5 3 t  * 0 . 3 9 5 4 * 0 . 5 2 4 7 * 0 . 5 0 5 9 * 0 . 3 4 1 9  •

Health of child • 0 . 0 5 3 2 - 0 . 1 5 0 ! - 0 . 1 9 5 2 - 0 . 3 3 3 5 * - 0 . 4 4 0 2 * - 0 . 4 5 2 6  •

* S i g n i f i c a n c e  a t  p  < 0 .0 b .

■ ■ 00
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APPENDIX A4

PURPOSE OF SELLING ANIMALS BY 
CROPPING SYSTEM

% OF HH
120 r-------------

ANIMAL SOLD

F~~~1 TOBACCO GROWERS R 9  NON-TOBACCO GROWERS
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APPENDIX A5

DISTRIBUTION OF ANIMALS SOLD BY CROPPING
SYSTEM

« OF HH REPORTED SALE OF ANIMALS

COWS GOAT8
ANIMAL 80L0

CHICKEN

f I TOBACCO GROWERS B  NON-TOBACCO GROWERS
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APPENDIX A6

MAP OF KENYA SHOWING L O C A T I O N  OF _THg__S_TgDV D I S T R I C T

A d a p t e d  from Embu D e v e l o p me n t  p l a n  1989- 1993

V
l'IW

IO
ii
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APPENDIX B

G R A D E D E S C R IP T IO N

P ’ G ood q u a lity  ,r ip e  lea f of 
o v er 22" length . O ran g e  
to  m ahogany  in co lo u r w ith 

good body and  g ra in y  tex tu re , 
no  sponged to b acco  is bought 
in th is g ra d e .

T R ipe  lea f o f 19" in length  w ith good 
bod y  a n d  s tre tc h . M edium  body, o ra n g e  
to  m ahogany  in co lo u r heavily fired 
tobacco  w ith  liltle  te a r in g  dam age a n d  
w ith  m in o r hail d am ag e  is accep tab le .

’I P T obacco  lea f of 15" in length w ith m ed iu m  
body  an d  g enera lly  d a rk  m ahogany in co lo u r 
m u st be w ell f ire d . Tobacco w ith little  
b lem ish  a n d  hail d am ag e  w hich is no t w idely 
sp read  is accep tab le .

’I I P T obacco  lea f of o v e r 15" in length , f a ir  body  
a n d  s tre tch  and  fa ir ly  well f ired . D am age 
a n d  b lem ish  of u p to  25%  is accep ted .

’IV ’ All leaf w hich  does not qualify for ab o v e  
g ra d e  because o f  h igh  co lour body, d a m a g e , 
b lem ish , an d  p o o r firin g . Also leaf u n d e r  15" 
b u t over 9" will b e  bought in th is  g ra d e .

’S C R A P ’ Pieces o f sound lea f . M ust be clean .
A lso w hole leaf u n d e r  9"in length
(no t su ck er leaf) a n d  upto
50%  blem ish  and  /o r  m echanical d am ag e .

’S T E M ’ C lean  stem s

S O U R C E B.A. T LEA F CENTRE ENA



FARMER'S N O __

I A . T .  K E N Y A  L I M I T E D y v .

------------ ------------------CONTRACT NO

'  \
LOAN AND TOBACCO GROWER A G R EEM EN T TO  GROW _________________________________  hfefTARE*

OF FLUE CURED TO B A C C O ’ In N  y e a r___
and produce ___________ __ ________ ____Kga.

2. Nam* ..............................................

Address .............................................

I. D. No.

3. Nam# .................................................................................................I. D. No.

Address ...............................................................................................

V -\. 
' \THIS Agreement ■ made BETW EEN:-

i
1. Nam* .............. ....................... ......................................................... I. 0. No_________ _____ ____________________

Address .......... ..... ..... ....................................... ......... .............. .... i

(A LL hereinafter jointly and s ev e ra ly  called th* Borrower) of th* part

AND B. A. T. Kenya Limited (hereinafter called the company) of the other pert 
W HEREBY the par o n  hereto agree at follow*; -

1. Subject to the term* and condition* of tha Agreement the company at the request of the Borrower ha bean 
agreed to make arrangements to make available on loan to tht Borrower material* and services. up to a
maximum value of K. S it ........................(hereinafter called zha Loan) to be used or applied solely toward*:-/
(a) the growing of those varieties of leaf tobacco recommended by the Company.

(b) the construction of leaf curing berm (*) and handling shed (t) end or tht provision of aeedlingi. 
fertilizer*. insecticides end other items tfiown on the Company's list of authored saatonal farm inputs.

2. Only the sig-.ator*s to this agreement will be permitted to sign for materials or charges on behalf of the 
Borrower.

3. The Borrower will repay the loan to the Company at the minimum rate of 50% of the value of his ennuel 
sale of tobacco and will complete repayments of the loan within a maximum period of one year from tha 
dita of this agreement. Repayments #ia/l be made by deduction of appropriate sums, (being not leu 
then 50% of the value of the Borrower s sales of tobacco) from proceeds of sale of the Borrower's tobacco, 
by the Company at such times as the Company shall m its absolute discretion deiermaine.

4. The Borrower agrees to use and apply the loan solely for the purposes mentioned above and in so doing under- 
takas to follow all reasonable instructions gven by the Company's employees in that resact.

5 The Borrow*' eg-ees to grow tobacco only during the official growing season whch is from .................... to
........................................ and he will not grow tobacco during the douC  season not will he grow any types
or var.et.es of toCacco other than those approved by the Company.

6 The Borrower will propagate, cure and handia the tobacco in accordance with the advice provided by the 
Company'* employee* and further agrees that all tha said tobacco will only be offered for tale to

the Company
7. Th# Cwnpeny will provide supervision and advise on all crop operations and th# Borrower rfiail 

follow all arch advice.
8 Th# Borrower agrees to plant 1000 eucalyptus trees or any other variety which from time to bme shall 

be approved by the Company each year until he has estKdl.shad 3000 yow.ng tree* at a spacing of 
2m X 2m for each ft Hectare of tobacco ha «s authorised to grow.



9.
\

AJI m idri^i, supplies and aqulpment loaned to #4 Borrower under fw's egrMmant fceM aerpai#. t*  
proparty of tha company until f\* loan h paid for by #* Borrower -  fflOVIDCO^ALWAYS t o t  in tha 
event of t *  Borrower committing any breach of fit* agraement, all Mmt due by tha Sorrower to f »  
Company full krvnadiatofy bacoma payabli wlboutnotke and wifi out dimond and t*Com pany. • _ 
may axarcaa any rifit or ramadiaa to ramova and taka awry any malarial», suppfb* or ac&Jpmant irfaeh 
art subject to tha Agreement from any pi act whart tha urna ahafl ba kept or rtorad.

10. The Company wilt purchase up to ...... ..............................Kgi. of tobacco in the »«aion at the grade pnca
profiling at tha tma of purcbaM provided that fa  tobacco conforms to the Company'* pg bibbed" spec-
ificatona. /

t
i

11. AJI chaquas will ba made out in tha nam# of tha Borrower and no one alia. The company inform* f a  
borrower that it it a s*nom braach of thn C O N TR A C T for f *  borrower to Mil tobacco belonging to 
other farmers, Should tha borrower ba cau^t do«ng thn tha Company w a r m  tha r .^ n  to chargt tha loan 
outstanding on the other farmer'i account immadiataly to tha borrower’s account. .•

12. This agretmant cannot ba determined by tha Borrower until ha/they has/have paid all outstanding monies 
to tha Company or mad* accepts bit arrangements to repay all monies. The borrower agrees that should 
ha caasa to grow tobacco ha will immadiataly repay ail loans dua and outstanding to the Com puny. 
&iould ha fail so to do and at any tma thereafter commence growing sugar or any other crop (si h* shall 
ba deemed ipso facto to have authorised the company by virtue of the agreement to recover such sums 
m shall b* due and OutstexJmg from such other parson, body corporate or authority, that shall finance 
buy. managa, supervise tha growing of sugar or any ocher crop (i).

IN W ITNESS WHEREOF the part)** hereto have heraun to Mt thair hanck the

____________ _______________day of ........ . ..... ......one ftouaand nine

hundred and

Signed by (ha sad:

In tha prsanca of: Name

Address

Sgnad by tha Araa/Divisionel 

Manager of B. A. T . Kenya Ltd.

In tha prtcence of Name:

AdO'eu:
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APPENDIX C

UNIVERSITY OF NAIROBI.

UNIT OF APPLIED HUMAN NUTRITION.
EMBU STUDY

A COMPARISON OF FOOD ACCESSIBILITY AND NUTRITIONAL STATUS OF 

PRESCHOOL CHILDREN O F TOBACCO AND NON-TOBACCO GROWING HOUSEHOLD. 

IN MARGINAL AREAS OF EMBU DISTRICT

NAME OF ENUMERATOR

DATE.__________________________ ____________

HH NO/ /_____ / /_____

[CIRCLE] Tobacco grower = 1, Non-tobacco grow er=2 

INSTRUCTIONS

QUESTIONS SHOULD BE DIRECTED TO THE HUSBAND, WIFE OR ANY MATURE 

ADULT WITH ADEQUATE INFORMATION ON DETERMINANTS OF HOUSEHOLD FOOD 

SECURITY.

IN THE PERMANENT ABSENCE OF THE ABOVE MENTIONED SKIP THE HOUSEHOLD 

AND GO TO THE NEXT HOUSEHOLD.

[WRITE CLEARLY AND LEGIBLY, USE PENCILS MARK ONLY, USE ERASERS TO 

CHANGE IF NO ANSWER CAN BE OBTAINED, FILL THE SPACE IN RESPECTIVE 

FIELD WITH (00).

EXPLAIN TO THE MEMBERS OF THE HOUSEHOLD THAT THE STUDY IS FOR 

ACADEMIC REASONS ONLY AND THEY WILL ENJOY THE BENEFITS FROM STUDY 

FINDINGS.

THE BRACKETS [ ] INDICATE INSTRUCTIONS OR EXAMPLES FOR REPEAT

CATEGORIES AND SHOULD NOT BE READ.

[CIRCLE THE NUMBER CORRESPONDING TO THE RESPONSE MENTIONED WHERE 

[APPLICABLE]



EM B U  STU D Y

D E M O G R A PH Y  IN F O R M A T IO N  

IN T E R V IE W E R

IIII N O J ___ / ________ /_______V IL L A G E ________________

[circle] T obacco =  I N on-fobacco =  2

-2 -

1. N am e o f household  h ead
G E N D E R ; [circle] M ale  =1  F em ale  = 2

2 . P lease  specify the n am es o f m em bers o f th is  household  above 10 y ea rs  and  ind ica te  w ho 
is em ployed , th e ir  o ccu p a tio n  , education  level, m a rita l s ta tu s , re la tio n  to  th e  household  
h e a d ,a n d  a rea  of re s idence  [USE T H E  T A B L E  B E L O W  AND T H E  C O D E S G IV E N ]

Name rrurit <. Kesid Ed Ocr/daih act

Residence status 
I = permanent

once month 
others specif)

rchtinn to H UM . Marital status| 1 =rsft1-----rT̂wnjTr------
! 2 = hushand =
| 4 = daughter 

| 5 ■ son 
6 “ brothers 
7“ others specif)

, _ married 
, 3 = separated 

| 4-widowed 
I 5 = (Xhcrs

x-cupation'daih act hits
iTTIRT--------------------------

2 = driver 
3 = business 

4 “ housewife
5 “ others specify

3 . H ow  m any m em bers o f  th is  household  a re

0-10  y ea rs  # j_______ | _______ |

1 0 - 2 0  y e a r s #  ft j _________ j _________ |

M o re  th a n  20 y ea rs  # J____J _____ {

4. Is th e re  any o f them  w h o  is em ployed? 
[c ircle] Yes =  1 N o = 2



-3-
H O IJSE H O L D  IN C O M E  

IN T E R V IE W E R  ___________

HU N O J ________ / _  ____ /____ /V IL L A G E ____________________. [C irc le ] T o b acco = 1

N on to b a c c o —2

[if  n o t em ployed  skip to  question  8]

5 . Do they send/bring money home? [circle] Y e s - 1  N o —2

[I f  yes] How o ften  do th ey  send m oney ho m e (the one w h o  sen d s m ore reg u la rly )?

[circle]

O n ce  every  m o n th  =1  O nce every th ree  m o n th s = 2  O nce every  y ea r = 3  O th e rs  

spec ify_____________ _

6. A p p ro x im a te ly , how m u ch  is sent p e r m o n th ?

K sh s | ____ | _____ |_____| _____I_____I

7 . S ince th e  last tobacco  h a rv e s t did you get c re d it from  a n y w h e re  [circle] Yes =  l

N o = 2

[ I f  yes] ind ica te  ty p e  o f cred it from  w h ere , 

ii. _________________ __________________

8. W h a t w as th e  to ta l  incom e fo r th is  household  p e r m o n th  [las t m o n th ]. 

K sh s



.

9. W h a t a re  th e  m ain  incom e g enera ting  ac tiv ities  in th is  h o u seh o ld  [R ecord th e  m ain  
incom e g en e ra tin g  ac tiv itie s  for th is  househo ld  in o rd e r  o f  im p o rtan ce  since th e  last 
to b acc o  season . T he code for activ ities is below  tab le]

-4-

Sources
code

A m o u n t/d ay A m ount /m o n th

S ources code 

1 =  Sale o f  an im als ,

3  = Sale o f  hom e cra ft 

5 =  S a la rie s  hu sb an d

2 =  Sale o f lab o u r 

4 = B usiness/specifv  

6 =  S alaries w ife

7 =  Sales o f  fa rm  p ro d u ce  spec ify  8 =  O th ers  specify



HOU SEH O LD  EX PEN D ITU RE FO R FOOD.

INTERVIEWER_____________________

HH NO. /  /  /  VILLAGE_______________

[circle] Tobacco = 1 Non-tobacco= 2

Of this income, how much did you use for food last month Ksh.

Which month did you use the highest amount on food last year._______ ______

Which month did you use the least amount on food last year.____________

Which foods did you purchase most frequently since the last tobacco 

season. 1 . ____ 2 .____________ 3 . 4 .

Do you have any food now? [circle] Yes=l No=2

[If yes ask] Which month did you start experiencing food shortage.

Which month did you deplete food from your own production



16. W h o  co n tro ls  the use o f  food in th is  h ouseho ld  [C ircle] h u sb a n d  =  1 w ife = 2  

O th e rs  specify

W h o  con tro ls  the  p u rc h a se  o f food in th is  househo ld  [C ircle] h u s b a n d = l  w ife = 2  

O th e rs  specify

17. W h a t a re  the  th ree  m a in  sources o f food in th is  household  [P ro b e  fo r  ran k in g ]

1. 2. __________

3 .

- 6 -

18. W h a t a re  the  th ree  m a jo r  incom e ex p en d itu res  in th is  h o u seh o ld ?  [P robe for ra n k in g ] 

w h ich  consum es the h ighest p ro p o rtio n .] a n d  ind ica te  a p p ro x im a te ly  how m uch w as 

sp en t and  the  p ro p o r tio n .

Major income expenditure

1.________________
2.________________

3 .

Approximate amount Ksh. Proportion



F O O D  P R O D U C T IO N  

IN T E R V IE W E R  _

Kill N O ./  /  /  /V IL L A G E

[C ird e ]  T o b ac co = 1  N on-to b acco = 2

19. How m uch  lan d  is re n te d  o r  b o rrow ed  ( to ta l )# |____ |_  [ a c r e s .

20 . How m uch lan d  do yo u  ow n here an d  else w h e re  (to tal size)

tt j____J _____ J acres

21 . How m uch lan d  do you  cu ltiva te  tt | J  _ |  ac res

22 . How m uch w as u n d er food  crops [sh o rt ra in s ]  | ____ | ______ | a c re s .

[long  ra in s ]  | ____| ______ [ ac res .

23 . W h a t a re  the th re e  m a in  p rob lem s th a t a ffec t food av a ilab ility  in th is  household? [ ra n k

th e m ]. 1 2 3 _______________ _

[Q uestions to  b e  ask ed  to  to b acc o  g row ers  on lv .l

24 . How m uch lan d  is u n d e r  tobacco  tt j____ | ______ | ac res

How m an y  kgs did you  h a rv es t /_____ /_____/_____ /______/

T o ta l incom e fro m  to b acc o  sales K sh ._____ / _____ /______/______/

W h a t w as th e  m a jo r  ex p e n d itu re  o f  th is  incom e [re c o rd  in p ag e  4 q u es tio n  18]

25 . W h a t p ro p o rtio n  o f a  day do you spend on  tobacco  ac tiv itie s  d u rin g  the  h arv es tin g  

p e r io d .

[c ird e ]  W hole d a y  = 1  H a lf a d ay  = 2

O th e rs  s p e c i f y ___________________

Does th is  affect food p re p a ra tio n  in th is  h ouseho ld . Y e s = l  N o = 2

26 . A p p ro x im ate ly  how m a n y  tree s  d id you use fo r cu ring  to b acco  last season tt o f m ed ium

size tre e s  [p ro b e  if  th ey  w ere  m ed ium ]_________ .

H ow  m any  tre e s  did y o u  p lan t last season a n d  a re  g row ing  j_______ j_______ |
L

-  7  -

27.



-8 -
FOOD PRODUCTION

INTERVIEWER________
H H  N O ./ /  /  /V IL L A G E

[C IR C L E ] T obacco  =  1 N on -to b acco = 2

28 . P lease  fell m e Ihe cro p s you grew  th e  last to b acco  season (long ra in s )  and  how  m uch  w as 

h a rv e s te d , am ount d o n a te d ,a m o u n t w asted  am oun t so ld , p rice , m onth  o f h arv est and  

m o n th  household  dep le ted  foods.

n
Aninuql

S T
f B o nnn

Total
indebt*

Total
AmountVVist td tfi
debts

Total

denes
r m .

Amount for In my hold 
use in debt*

Amount 
in Kf>* W .

MILLET

MAI7.F

fH A V i

t m *

p m  a iy i i -'n

r i  i u r t  as

h a s  an  as

r .A ss n  \

m  m  hs

2 9 . P lease  tell me the n u m b e r o f  an im als  you h av e , the n u m b e r y o u  sold

since  last tobacco h a rv e s t, p rice an d  w hat w as the m oney used  fo r .

A N IM A L N U M B E R N U M B ER

SO LD

P R IC E

K sh.

M a jo r  ex p en d itu re
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EM B U  ST U D Y .

.

A N T H R O PO M E T R Y  A N D  M O R B ID IT Y  D A T A ,

[ T i n s  FO R M  SH O U L D  B E USED TO R E A C H  C H IL D  B E T W E E N  (12-59 M O N T H S  IN

T H IS  H O U SEH O LD ]

III! N O .___________ IN T E R V IE W E R __________________ D A T E _________

[C ircle] T obacco = 1  N on-tobacco = 2

1. N am e of th e  child Sex___ M /F  Age______y rs_______ m onths

E xact da te  o f  b irth  | ______| _____| | ______I_____I I_____I_____I

day  m o n th  y e a r

[verify  th e  d a te  w ith  g row th  m on ito rin g  ca rd  o r  b ir th  certifica te]

2. How m any ch ild ren  a re  u n d er five y ea rs  in th is  household

* I_________ I

3. W hat is th e  b ir th  o rd e r  o f th is child  | ________ |

W E IG H T

W eight kg to le ran ce  + / -  (0.1kg)

a b___________

H E IG H T

H eight cm  to le ran ce  + / -  0 .5cm .

a ___  b___________ _

4. H as the  [M ention  n a m e  o f  th e  ch ild ] been sick for th e  last 7 d ay s .

[If yes ask ] w hat illn e ss .___________________

5. W as the ch ild  tak en  to  th e  h osp ita l 

[circle] Y es = 1  N o = 2

6. M o th ers  ag e  in y e a rs_______________



O IJ K S T IO N S  T O  B E  A S K E D  D U R IN G D I S C U S S IO N .

1. What changes have you witnessed since tobacco growing started in this area.

a) in terms of household food availability.

b) in household income.

c) in labour distribution in the household by gender.

d) in income controls.

2. What are the major sources of household income in this area.

3 What factors affect crop production in this area.

4. Please can you recall the last period of food shortage.

5. When was it?

6. Was it severe?

7. What foods were consumed during the last period of food shortage?

8 Who supported the food insecure households?

9. What do women do to cope w ith food scarcity during the famine

a) Prevent occurrence of food deficit.

10. What do men do to cope with food scarcity during the famine, 

a) Prevent occurrence of food deficit.

11. Which months of the year were the busiest on the farm in order of intensity and what 

level of gender involvement.

M onth. Activities. Who does the job


