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ABSTRACT

This study investigated contribution of cowpeas to household food, nutrition and income in

Mbarali and Njombe districts in the Southern Highlands of Tanzania. Data was collected

using structured questionnaire in which random samples of 150 households, 30 traders and

30 street vendors from each district were interviewed. A checklist was used to key

informants including the extension workers. The data was analyzed using Statistical

Package for Social Science (SPSS) programme. Descriptive statistics such as frequencies,

percentages and means were used to make inferences about the studied households. Results

showed that 99 and 51% of the respondents in Njombe and Mbarali districts cultivated

cowpeas. Cowpeas were grown for food and cash in 72 and 67% of households in Njombe

and Mbarali districts. Average of between 2.8-3.3 and 1.1-1.8 acres per household were

under cowpea cultivation in Njombe and Mbarali districts, respectively. In Njombe district,

where cowpea is more predominant than in Mbarali only 26 and 33% of the households

produced sufficient cowpeas for own consumption, respectively. The study also showed

that average sales of cowpeas per household per season were 255kg for Njombe and 147kg

for Mbarali district. Surveyed traders sold more beans (104kg/day) compared to cowpeas

(68kg/day). Street vendor customers preferred stiff porridge or rice with beans. Small

businesses contributed about 52.3 and 78.5% of household income out of which 4 and 3%

years, production, consumption and sales decreased, due to cropping system, higher prices

of agricultural inputs, diseases and pests, lack of different recipes and lack of reliable

markets for the produce. Given the potential cowpea has in reducing household 

malnutrition in resource-poor households this study recommends increased production of

was income from cowpeas, respectively in Njombe and Mbarali districts. Over the four
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cowpeas and explore market opportunities because cowpeas have big market inside and

outside the country.
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CHAPTER ONE

INTRODUCTION

Background information1.1

About 30% of the population suffers from protein energy undemutrition and 62% of the

children below 5 years and 66% of pregnant woman are anaemic (Kavishe, 2003).

Furthermore, according to the author, 25% of all Tanzanians are affected by iodine

deficiency disorder, whereas Vitamin A deficiency affects 24% of children aged between 6

months and 6 years. Other nutritional problems that exist include pellagra (9.4%), scurvy,

beriberi, rickets and deficiency of some mineral such as zinc (Kavishe, 2003).

Malnutrition is multifaceted. It results from complex set of multiple and interrelated

factors. It is usually a result of combinations of inadequate food intake, frequent infection

and diseases, household food insecurity, inadequate care for vulnerable groups and

inadequate basic services. Others include poor economic situation, inequitable distribution

and utilization of services and poor eating patterns related to traditions and customs

(Kavishe, 2003).

Cowpea (Vigna unguiculata (L.) Walp) is one of the most important grain legume crops in

Tanzania that could assist in reducing this malnutrition if widely consumed. While most of

the highlands of Tanzania grow beans, the lowlands and coastal areas grow cowpeas. Some

50-65% of the country consists of semi-arid areas plagued with variable rainfall of erratic

distribution, where cowpeas, but not beans, can be grown. In Tanzania, cowpeas provide

an important food source to a large segment of the population due to its high content of

Nutrition problems, especially undernourishment remain a major problem in Tanzania.
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protein, minerals and vitamins. Its desirability reflects the fact that the leaves, immature

pods, fresh seeds, and dry grains can be eaten or marketed. Rural families that make up the

large part of the population derive from its production, food and animal feed, alongside

cash income (Quin, 1997).

provide food during the “hungry period”, the period at the end of the wet season, when

food can become extremely scarce in semi-arid regions of Sub-Saharan Africa. The dry

grain is also commonly milled and consumed in numerous traditional main dishes of

Africa such as porridge and breads, fed to young children as weaning foods, and eaten as

the vegetative parts, make major

nutritional contributions to diets (Dovlo et al., 1976).

From an agronomic perspective, cowpea is a predominantly being a drought-tolerant crop

with better growth in warm climates; it is most popular in the semi-arid regions of the

tropics, where other food legumes do not perform well. It can be grown quite successfully

under conditions that are totally unsuitable for the common bean, like semi-arid areas. The

adaptation to drought is especially important for the dry Sahelian and other Savanna zones

of western and eastern Africa. Due to its high adaptability to drought-prone conditions,

relative to other crops, cowpea is the crop of choice in these harsh environments (Singh

and Sharma, 1996).

Cowpea is also a good cover crop and can be intercropped with taller plants, such as maize,

particularly in high rainfall areas due to their exceptional shade tolerance. Cowpeas have

the advantage of better weed control, provision of insurance against crop failure and

processed snack foods. Cowpea grains, as well as

Also, some cowpea varieties have a short cycle and mature early and thus are able to
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improved food quality. Also, they contribute to reduction of incidences of chronic diseases,

such as heart diseases, which are emerging health problems in developing countries

(Waniska and John, 2002). Beans are mostly produced as a cash crop, which limits their

availability for household consumption; hence cowpeas can provide suitable option in

improving household nutrition (King et al., 1985).

Problem statement and justification1.2

Protein in the human diet is derived from several sources including cereals, vegetables,

legumes and animal products. Although meat is generally considered the best source of

protein due to its complete amino acid composition, its cost is rising steadily, making it

unavailable to large percentage of Africans. This lack of purchasing power is a direct cause

of malnutrition. Legumes are next to cereals in terms of their economic and nutritional

importance as human food resources. Regardless of their high nutritive value, the

availability of grain legumes over the last few years has dropped because their production

has not been very profitable compared to other crops. Consumption of pulses, especially

cowpeas is associated with poverty, since most people consider them nutritionally inferior

to meat, fish or egg, in spite of the many health-promoting properties of properly

processed and cooked legumes (Westpal, 1974). The potential of cowpeas is not fully

exploited to combat protein energy malnutrition in the household in the country. Also, the

reasons for underutilization have not been established. Therefore, there is a need to

investigate and understand the reasons for this situation and develop strategies to promote

its production and consumption as a means of reducing household malnutrition and poverty

in the country.
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Cowpea is a leguminous crop that is rich in protein and micronutrients. Several alternatives

to animal protein are being investigated to alleviate malnutrition among resource poor

farmers in Africa and cowpea looks to be among the promising potential protein sources in

the diet of such rural households in Tanzania, that has been underexploited. Also, the

protein found in cowpea has high digestibility as compared to other legumes (Ologhobo

and Fetuga, 1983). Due to increasing cost of foodstuffs of animal origin, extensive use of

locally grown legumes, and green leafy vegetables in daily home food preparation is

necessary to alleviate nutritional problems, especially undernourishment like that of

proteins and micronutrients that remains to be a major problem in the country. Cowpea

therefore demonstrates potential in solving nutritional problems if its wide cultivation and

consumption could be ensured. Consequently, there is urgent need to establish bottlenecks

to production, marketing and consumption of the crop as an affordable form of intervention

that could make resource poor farmers play active role in fighting malnutrition in

Tanzania.

Objectives of the study1.3

General objective1.3.1

The general objective of the study was to investigate the contribution of cowpeas to

household food, nutrition and income through production, consumption and marketing of

cowpeas in the households of rural people.
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1.3.2 Specific objectives

i) To investigate and understand the reasons for underutilization and develop

strategies to promote cowpea production and consumption

To determine factors those influence the low production and consumption ofii)

cowpea in the country and study availability of cowpea in selected villages in

Mbeya and Iringa regions.

To identify how cowpeas contribute to household socio-economic status andiii)

identify strategies to promote consumption of cowpeas in the area.

To identify and suggest possible improvements needed by farmers in the use ofiv)

the crop in order to ensure its sustainability.
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CHAPTER TWO

LITERATURE REVIEW

Overview2.1

undernourished during 1997-1999. Al regional level, Sub-Saharan Africa had the highest

proportion of undernourished population from 1997-1999 that stood at 34%. Among the

sub-regions, Central Africa currently ranks highest with 51% of its population

undernourished, followed by East Africa and Southern Africa, both at 43%, from 1997-

1999. At the country level, there are eight countries that have 1997-1999 prevalence rates

of undernourished over 50%, three of which are in Eastern Africa, two in Southern Africa,

one in Central Africa, one in the Near East, and one in the Caribbean. They include:

Somalia (75%), Burundi (66%), the Democratic Republic of Congo (64%), Afghanistan

(58%), Eritrea (57%), Haiti (56%), Mozambique (54%) and Angola (51%). Also, the

United Republic of Tanzania portrays a level of undernourishment of 43% of the

population.

2.1.1 The concept of food security

Food security is a complex issue, which has recently developed in the field of food,

nutrition and economics. It is still undergoing evolution with other authors trying to adopt

and nutritious food to meet their dietary needs had food preferences for an active and

healthy life. The two components of food security are food availability (through domestic

a state when all people, at all times, have physical and economic access to sufficient, safe

Sustainable Development Networking Programme (SDNP) (2003) defined food security as

a multi-disciplinary approach to link to subject with different fields of specialization.

According to FAO (2001), in the developing world, 17% of the populations were
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production, storage and or trade) and food access through home production and practices in

the market (Rukuni and Eicher, 1987). Even if there is food production taking place, there

is insufficient income for urban dwellers and a lack of resources in rural African

households. These leave them unable to access sufficient food. Action to eliminate food

insecurity and malnutrition in Africa, therefore, must focus on rural areas for a long time to

come, even though the rates of urbanization in Africa are rapidly increasing (FAO, 1992).

2.1.2 Household food security

It is clear that rural households’ food consumption depends on their own production.

However, efforts to produce enough are hindered by various factors, unpredictable rainfall

being the major among others. The study done by Liwenga (1995), revealed that 92% of

the respondents had food shortage within the past years. The same study also revealed that

most food problems occurred just before crop maturation. The major reasons for the deficit

were rain failure and excessive crops sale.

Lorri (2000) argued that the reasons for food insecurity were due to the fact that the food

base has shifted from the use of traditional crops such as millet, sorghum, cowpea and

cassava. People prefer maize, rice and beans, which need more rain than millet, sorghum,

cowpea and cassava that are drought-resistant crops. This shift in preference of the food

staple aggravated quite considerably the food insecurity situation, as communities have

nothing to fall back on when the rains are not adequate for the preferred crops.

2.1.3 Food security at national level

The problem of food insecurity at the national level is caused by a number of factors

including serious disparities in consumption and production of cereals; lack of access to
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food grains and logistical and financial constraints in the transportation and distribution of

food grain to deficit areas. For smallholders, income pressure leads to their retaining for

domestic consumption and inadequate stocks to ensure food security. These low stocks

may further be depleted by losses due to storage, spoilage and pest, which are estimated at

up to 40% for food grains and 75% for fruits and vegetables (Kavishe, 1990).

2.1.4 Agricultural situation

The Poverty Reduction Strategy Paper (PRSP) and Rural Development Strategy (RDS)

have identified agriculture as a key poverty reduction sector (URT, 2000). Over 40% of the

rural people are food poor and most of them are found in the rural semi-arid areas.

Tanzania economy depends mainly on agriculture. Apart from accounting for about half of

the income and three quarters of merchandise export, agriculture is also a source of

employment to about 80% of the population. Also, more than 85 percent of the poor and

hungry in Sub-Saharan Africa reside in rural areas and depend on agriculture for their

livelihoods, either directly or indirectly (FAO, 2002). Smallholder fanners dominate

Tanzanian agriculture with typical farm sizes ranging from 0.9 to 3.0 hectares (URT,

2004a). For rural poverty reduction to become a reality, an agricultural sector growth rate

of at least 5% is considered necessary (URT, 2001). Although this way was achieved in

2001 and 2002, it could not be sustained in 2003 when the growth rate dropped to 3.3%

due to poor rains in large parts of the country (URT, 2004b). Agricultural production

patterns in Tanzania are dominated by rainfall. It is estimated that 98% of the cultivated

land in Tanzania is rain-fed and is equivalent to 39.5 million hectares. Most of the arable

land (63%) in most regions receives less than 750 mm rainfall per annum and only 144,000

ha are under irrigation. This has caused low food production in rural households leading to

food insecurity in most areas of Tanzania. The continuous increase in food crisis in most
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regions of Tanzania has called for much research on food security, nutrition and agriculture

in general (URT, 2004b).

2.1.5 Limitation to agricultural growth

Dependence on a limited range of staple foods leads to health problems because of the lack

of certain micronutrients in such food. In Africa, the four most deficient micronutrients are

vitamin A, iron, zinc and iodine (UNICEF, 2002). Between 15,000 and 20,000 African

women die each year due to severe iron deficiency anaemia. Hundreds of thousands of

children have lowered intellectual capacity due to iodine deficiency. Vitamin A

deficiencies in children are common across the continent, reducing their ability to resist

infection and contributing to the deaths of more than half a million African children

annually. Sub-Saharan Africa child mortality rates are 170 per 1000 live births (Barry,

2004).

An important limitation to agricultural growth is the low use of technology. About 70% of

the crop area is cultivated by hand hoe while 20% is cultivated by ox plough and 10% by

tractor (URT, 2001). As a result, productivity per unit of labour and land is low. Producing

more food per unit of land suited for agriculture, in a manner compatible with sustainable

management of natural resources, is

eliminate food insecurity and malnutrition.

The total area under agriculture in Tanzania is still low. Statistics show that out of 44

million hectares of land that is classified as suitable for agriculture, only 10.1 million ha

(or 24%) is under cultivation. This means that there is considerable potential to increase the

agricultural area in Tanzania. Food security is further threatened in areas with a single

an essential component of a successful effort to
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rainy season. Whilst following the harvest a family might have sufficient food, there is

often insufficient amount of provide a secure supply right through to the next harvest.

Finally, risk factors such as drought, pests and market risks and uncertainties contribute

people. However, increased productivity and food availability leading to reduced real food

prices are not sufficient to eradicate food insecurity. If the market is to reliably provide

people with access to sufficient, nutritious food, the marketing system must both supply

food to those who need it and simultaneously provide incentives to those who produce it

for sale to increase production. In most parts of Africa, the marketing system is not

effective in this regard (IFPRI, 2004).

Origin and distribution of cowpeas2.2

Cowpea (Vigna unguiculata (L.) Walp.) is one of the most ancient human food sources and

has probably been used as a crop plant since Neolithic times (Summerfield et al., 1974).

The precise location of the centre of origin of a species is rather difficult to determine.

Previous speculation had been based on botanical and cytological evidence (Ng, 1995).

This procedure of location the place of origin of a crop is correct to a certain degree, but

too often it produces erroneous interpretation. Therefore based on the range of variation

and number of varieties found in wild cowpea, Padulosi and Ng (1997), speculate that the

Transvaal region of the Republic of South Africa was the centre of specialist of V.

unguiculata, due to the presence of most primitive wild varieties. They further

hypothesized that the species moved northwards from Transvaal to Mozambique and

grown throughout the

means of increasing both the physical availability of food and the incomes of food-insecure

Tanzania, where the subspecies pubescens evolved. Cowpea is now

significantly to food insecurity and malnutrition. Improving agricultural productivity is a
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tropics and subtropics and has a wide variety of uses including hay, grazing, grain, and

green manure and as a vegetable (Padulosi and Ng, 1997).

Tanzania is one of the African countries having the greatest number of indigenous species

of Vigna. During the exploration in 1987, 12 species of wild Vigna were positively

identified and collected. The most interesting material gathered in Lindi region, in open

grassland, was a large population of perennial wild V. unguiculata with creeping stem 2.5

the known species of V. unguiculata, potential uses of wild species are useful as those of

the V. unguiculata (Padulosi and Ng, 1997).

World cowpea grain production2.3

It is rather difficult to obtain reliable statistics of cowpea area and production because most

countries do not maintain separate records on cowpea. Probably, because of these

difficulties, the Food and Agriculture Organization (FAO) suspended formal publication of

cowpea production data several years ago. However, based on information available from

FAO and via correspondence with scientists in several countries, it can be estimated that

cowpea is now cultivated on at least 12.5 million hectares, with an annual production of

3.3 million tonnes worldwide (FAO, 2001), while cowpea is grown on some 80,000

hectares in the USA (Fery, 1990). Central and West Africa account for more than half of

the cultivated area, followed by South America (19%), Asia (10%), East and South Africa

(6%) (Singh et al., 1997). Average world yield of cowpea grain is quite low at less than 0.3

tonnes/ha (Ng and Marechai, 1985). Outside Africa, the major production areas are Asia

and Central and South America with several smaller areas spread over southern Europe,

m long. This variety has plant characteristics that resemble those of V.unguiculata. Like



12

southern USA, and Oceania. Brazil is the world’s second leading producer of cowpea seed,

producing 600,000 tonnes annually (Quin, 1997).

2.3.1 Cowpea production in Africa

Subsistence farmers in the semi-arid and sub-humid regions of Africa are the major

producers and consumers of cowpeas. These farmers not only grow cowpeas for dry seed

for human consumption and fodder for animal feed, but also utilize the leaves and fruits for

vegetables. Cowpea is widely distributed throughout the tropics, and Africa accounts for

over 64% of the estimated 12.5 million hectares cultivated cowpea worldwide. Of this area,

about 9.8 million hectares are planted in West Africa, making it the region with the largest

production and consumption of cowpea in the world. Nigeria, in turn, accounts for upwards

of 75% of production in West and Central Africa (FAO, 1999). Other producers are Niger,

Mali, Burkina Faso, Ghana and Senegal (Fery, 2002).

In the East and South Africa region, both beans and cowpeas are produced in some

countries. Mozambique is the largest cowpea producer in the region while others include

Uganda and Tanzania. Within Africa, average cowpea yields vary dramatically from 0.05

to 0.55 tonnes/ha depending upon the varieties planted, the extent of cultural inputs (e.g.,

fertilizer and pesticides), the cropping system (intercropping versus sole cropping) and the

agro-climatic-edaphic conditions (Ng and Marechai, 1985).

Pulses production in Tanzania2.4

Pulses are a group of leguminous crops that are grown both as cash crops as well as for

home consumption. As cash crops, they are classified in Tanzania as non-traditional export

crops in order to distinguish them from the traditional export crops like tobacco, coffee,
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cashew nuts and cotton lint. Pulses produced in Tanzania include beans, cowpeas, pigeon

important food items in both rural and urban areas. Except for dry beans, pulses are grown

marginally in the country. Production of pulses in Tanzania is mainly done in Kagera,

Shinyanga, Mbeya, Iringa, Kigoma, Mwanza, Rukwa and Arusha regions Table 1.

Pulses production in ‘000’ tones by regionTable 1:

2000/20011999/20001998/991997/981996/97Region/Y ear

44.037.544.055.719.2Arusha
24.023.010.6 34.70.8Coast/DSM
45.018.57.43.82.5Dodoma
33.059.568.549.058.9Iringa
45.093.447.247.232.3Kagera

33.049.218.1 39.145.2Kigoma
20.022.512.427.312.2Kilimanjaro

5.09.6 7.19.50.0Lindi

17.06.9 13.16.04.3Mara
27.032.1 50.631.026.7Mbeya

36.0.1.0 11.0 20.310.4Morogoro

20.0 25.0 10.017.17.1Mtwara

31.9 32.8 42.9 97.025.7Mwanza
37.939.9 55.2 39.035.1Rukwa

19.2 25.920.6 33.0 24.0Ruvuma

38.2 51.635.1 42.5Shinyanga 66.0
12.9 7.4Singida 5.1 18.7 51.0

16.1 18.212.7 24.0Tabora 32.5
14.8 27.4 21.4 37.8Tanga 30.0

368.7 528.2462.0Total 673.8 683.0
Source: MAFS (2004)

peas, green beans, yellow and green grams, bambaranuts and lentils. Some of the crops are
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Inadequate support services in terms of research, extension and modem inputs have

combined to depress yields and total production. Disorganized domestic and export

marketing system, coupled with insufficient information to link domestic market with the

export markets have acted against producers and traders, particularly those operating at

primary procurement level (MAFS, 2004). Tanzania rural households plant cowpea in

small plots for their own consumption and give relatively little attention. In the Southern

Highland Zone of Tanzania beans were ranked first due to their importance used as food in

most households. It is a cash crop with readily available market. Cowpeas, bambaranuts,

green gram and lentils were ranked sixth although they are used as side dishes like other

legumes (TARP II SUA, 2003). The International Institute of Tropical Agriculture and the

Ministry of Agriculture in Tanzania have been successful in developing several improved

varieties of cowpeas but yet the importance of this crop is still questionable (Price et al.,

1982).

Production statistics of cowpeas in Tanzania2.5

Reliable production statistics for cowpea and almost for all grain legumes are very difficult

to quantify except beans in Tanzania. This situation has more to do with the system of data

storage and compilation within the agricultural sector in the country as a whole. For

instance, the basic data, from Agriculture and livestock sector, all grain legumes data

except beans are given under one-group name ‘pulses’. Under such circumstances it

becomes difficult to quantify for a single grain legume, e.g., cowpea. From the scanty data

available, cowpea production in Iringa show that the highest production was 9510 tonnes

not available Table 2.

in 2002/03 but declined to 8000 tonnes in 2003/04, for the same season in Mbeya data was



15

Table 2: Area (ha) and production (tons) of cowpea in some region of Tanzania

Region
Tonnes

3520Dodoma 640 110 3740 57504940
220230510 390 270 130

1560 1120 NA220 150 1400
40019300 NA 8009500 4750

6500 NA NA14430 6560 13000Ruvuma
5070 76009510 8660 800011310

NA1500 4600 NA NA NA
320010680 10120 6460NA NA

NA means not available 2004/05* (projection)Source: MAFS (2004)

Botanical description of the crop2.6

It is an annual herb with a strong taproot and many spreading lateral roots in surface soil.

Growth forms are often categorized as erect, semi-erect, trailing, climbing or bushy. There

is much variability within the species. Growth habit ranges from indeterminate to fairly

determinate with the non-vining types tending to be more determinate (Davis et al., 1991).

Leaves and stems2.6.1

The trifoliolate leaves develop alternately. Leaves are smooth, dull to shiny, and rarely

pubescent. Commonly, the terminal leaflet is longer and larger than the lateral leaflets.

Leaves exhibit considerable variation in size (6-16 x 4-11cm) and shape (linear-lancelets

to ovate) usually dark green. Leaf petiole 5-25 cm long (Fox and Young, 1982). Striate,

smooth or slightly hairy. Sometimes tinged with purple (Kay, 1979).

Iringa

Mbeya
Shinyanga

Kilimanjaro

Morogoro

Pwani

2003/04 
Area 
(ha)

2002/03
Area Tonnes
(ha)

2004/05*
Area (ha) Tonnes
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2.6.2 Inflorescence

Cowpea is generally day neutral. Flowers are borne in multiple racemes on 5-60 cm flower

stalks (peduncles) that arise from the leaf axial. Two or three pods per peduncle are

common and often four or more pods are carried on a single peduncle. The presence of

these long peduncles is

facilitates harvest. Flowers are conspicuous, borne on short pedicels and the corollas may

be white, dirty yellow, pink, pale blue

nectarines contribute to the attraction of insects. Cowpea primarily is self-pollinating

(Davis et al., 1991).

Fruits are pods that are smooth, 15 to 25 cm long vary in size, shape, and colour. They may

be erect, crescent-shaped or coiled. As the seeds approach the green mature stage for use as

also be brown or purple in colour (Fox and Young, 1982).

It usually contains 8-20 seeds per pod. Seeds vary considerably in size, shape and colour.

They are relatively large (2-12 mm long) and weigh 5-30 g/100 seeds. Seed shape is

correlated with that of the pod. Seed develop a kidney shape if not restricted within the

pod, but as crowding within the pod increases the seeds become globular. The seed coat

brown, black, speckled, blotched, eyed (hilum white surrounded by a dark ring) or mottled

in colour (Summerfied et al., 1974). Cowpeas vary in maturation period from short

a vegetable, pod colour may be distinctive, most commonly green and yellow or but may

can be smooth or wrinkled and of various colours including white, green, cream, red,

or purple in colour and the presence of floral

a distinguishing feature of cowpea and this characteristic also

2.6.4 Seeds

2.6.3 Fruit
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duration about 3 months and green pods may be picked after 50 days mostly for grain, to

longer duration may take up to 5 months to mature (Kachroo, 1983).

Ecology of the crop2.7

Cowpea is adapted to warm weather and require less rainfall than most crops; therefore, it

is primarily cultivated in the semi-arid regions of lowland tropics and subtropics, where

soils are poor and rainfall is limited (Davis et al., 1991). Thrives on many kinds of soil,

from highly acid to neutral; less well adapted to alkaline. Crop grows and yields at

relatively low fertility levels, but often responds to Phosphorous fertilization, Nitrogen

applications rarely effective on well-nodulated plants. Can withstand considerable drought

and a moderate amount of shade, but is less tolerant of water logging. Some plants are

indeterminate in growth, and continue to grow until killed by frost (Duke, 1990). In the

tropics, such indeterminate plants may be weak perennials and continue growing as long as

conditions are favourable. Cowpeas are widely grown in eastern Africa and Southeast Asia

primarily as

annually in Africa and Asia is equivalent of 5 million tonnes of dry cowpea seeds and that

this represents as much as 30% of the total food legume production in the lowland tropics

(Steele et al., 1985).

Cropping system2.8

Intercropping is the most popular crop production system in subsistence tropical

agriculture (Willey, 1979). Cowpea has outstanding potential for intercropping. Jodha

planted as intercrops. Most of East African countries where intercropping involves cereals

and legumes, the cereals are often considered as the main crop (Willey, 1979). Maize and

a leafy vegetable. The protein content of the leafy cowpea parts consumed

(1976) estimated that up to 80% of all rain fed crops in many developing countries are
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cowpea form one of the combinations in this system. However, yield of cowpea in this

system are often low due to competition effects from the maize. As farmers usually delay

planting cowpea until some weeks after maize, this worsens the competition effect. Late

planted cowpea in the intercrop suffers more from maize competition than those sown

early. The effect of maize competition on cowpea in the field has not been quantified,

although there are reports that cowpea yields are reduced by more than 60% (Karel et al..

1982, May and Misangu, 1982). This could be attributed to several factors including

competition for light, nutrient and moisture, reduced plant population of cowpea, time of

planting of cowpea, the cowpea and maize cultivars used and the planting pattern of the

intercrop.

Cowpea varieties2.9

Numerous local cowpea types exist in Tanzania is evidenced by the extreme variations of

growth habits, shape, colour of leaves flowers, pods and seed. Generally, cowpea has two

types of growth habits, determinate and indeterminate. Determinate cowpea plants produce

flowers and pods uniformly within 60-68 days. It is this characteristic of the determinate

varieties which enables them to be planted during the short rains. Indeterminate cowpea

plants produce flowers on lateral branches while the central stem continues to grow. Thus,

the flowers and pods are produced over a long period of time 80-90 days (Price et al.,

1982).

Nutritive value2.10

In most developing countries protein-energy malnutrition is fairly prevalent among infants

and preschool children. The supply of nutritious foods such as meat, eggs, milk, and milk

products is inadequate, and animal sources of protein and commercially manufactured
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foods are usually too expensive for most families. The nutritional value of cowpeas lies in

their high protein content, which is double that of cereals. The consumption of cowpeas is

widespread in Nigeria either alone or in combination with cereals (FAO, 1985). Although

such combinations may be too bulky to meet the protein and calorie needs of young

children, a number of high quality protein recipes made from cowpeas that are suitable for

young children have been described (Dovlo et al., 1976). Table 3 indicates the comparison

of price per kilogram of animal origin foods with cowpeas in Nigeria.

Comparative cost of protein in selected food sources in NigeriaTable 3:

201.28

400.55

2.10.1 Mature cowpea grains

The mature grain contains 23-25% protein; the proteins consist of 90% water-insoluble

globulins and 10% water-soluble albumins, 50-67% starch. It also contains small amount

of B-carotene equivalents, 0.0008% thiamin, 0.00042% riboflavin, 0.00281% niacin,

0.0002% ascorbic acid, 0.005% iron, 1.04% calcium, 41.6% phosphorus, zinc and folic

acid which is important in preventing birth defects (Kay, 1979; Tindall, 1983).

Furthermore it has the ability to lower serum cholesterol in humans, high fibre content

6.3%, low fat content 1.9% high concentration of polyunsaturated fatty acids, long shelf

4.51
0.43

1.83
0.92

36
20

20
13

Source

Pork

Beef

Egg
Poultry

Milk powder

Cowpea

Soybean

Source: UTA (1997)

Commodity (U$/kg)

L45

Protein (%)

12
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life and the diversity of foods that can be made from them (Bressani, 1985). The protein in

cowpea seed is rich in the amino acids, lysine and tryptophan, compared to cereal grains;

however, it is deficient in methionine and cystine when compared to animal proteins.

Therefore, cowpea seed is valued as nutritional supplement to cereals and an extender of

animal proteins (Davis etal., 1991).

2.10.2 Immature pods

Immature pods also contain (per 100 g) 85.3% moisture, 47 calories, 3.6 g protein, 0.3 g

fat, 10.0 g total carbohydrate, 1.8 g fibre, 0.8 g ash, 45 mg calcium, and 52 mg phosphorus,

1.2 mg iron, 170 pg vitamin A, 0.13 mg thiamine, 0.10 mg riboflavin, 1.0 mg niacin, and

22 mg ascorbic acid. Immature snapped pods are used in the same way as snap beans; often

being mixed with other foods provides an inexpensive source of protein in the diet

(Tindall, 1983). Green cowpea seeds are boiled as a fresh vegetable, or may be canned or

frozen.

2.10.3 Cowpea leaves

Cowpea leaves are good source of protein that ranges from 29 to 43% on dry weight basis

and 4.7% protein, 8% starch, crude fibre 2%, (fresh weight basis). Also, minerals like iron,

calcium, phosphorus and vitamins like beta-carotene (Barett, 1990). According to Duke

(1990) cowpea leaves can produce 9 times the calories, 15 times the protein, 90 times the

calcium, and thousands of times more vitamin C and beta-carotene of cowpea seed.

Wild plant leaves cannot be harvested in sufficient quantities for large-scale commercial

operations, but the cultivated cowpea appears to be very suitable for such level of

commercialization, as its leaves are a popular vegetable. A significant amount of leaves
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meat substitute (Fox and Young, 1982).

2.10.3.1 Status of traditional vegetables

Information on traditional vegetables in Tanzania is scanty and dispersed (Mnzava, 1993).

Early studies by Manyafu (1971), Fleuret (1979) and Gerson (1989) are exploratory in

nature. Table 4 indicates some of the commonly grown vegetable with their respective

nutrient composition in Tanzania.

Table 4: Nutritive value (per 100 g edible portion) of some traditional vegetables in

Tanzania

Vegetable

NA - Data not available

On the other hand, indigenous knowledge of the nutritive values, methods of production,

preservation and utilization of traditional vegetable is disappearing, as with the young

moving to urban centers, systematic transmission of the information from the old

generation breaks down. There is also evidence that some wild plant species, which have

been used as vegetables, are on the verge of disappearance in some areas owing to:

*zo*n of *co wsmo«'s

2 ’ MAR

-MORO
can be harvested from the plant without detrimentally affecting its seed yieldsTarnl thusiTs

African eggplant 
Amaranthus 
Cassava (leaves) 
Cowpea (leaves) 
Hare’s lettuce 
Pumpkin (leaves) 
Sweet potato leaves) 
Taro (leaves)___________
Source: West et al. (1988)

Vitamin A 
(pg) 

NA 
2300 
3000 
700 

1430 
1000 
2620 
1530

Vitamin C 
(mg) 

67 
50 

310 
56 

0 
70 
70 
11

Protein 
(g) 
4.8 
5.0 
6.1 
4.7 

NA 
4.0 
3.2 
4.1

Fibre 
(mg) 
24 
24 
20 
20 
20 
20 
20 
12

Ca 
(mg) 

523 
410 
300 
255 
130 
475 
160 
98

Fe 
(mg) 

6.0 
8.9 
7.6 
5.7 
3.1 
0.8 
6.2 
2.1

potential is very high (Taylor and Moss, 1982). Dried leaves are preserved and eaten as a

f
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(i) changes in the ecology of many areas due to prolonged drought, overgrazing

bush fires, deforestation,

(ii) introduction of exotic vegetables, resulting in a gradual decline in the use of

wild and weedy species.

Economic importance of cowpea2.11

2.11.1 Provision of food and income

The cowpea has been well documented as a multi-purpose legume crop, especially in

eastern and southern Africa. Cowpea is cultivated for its leaves, green pods, grain and

stalk. For the purpose of a crop of leaves, cowpeas are sown thickly and the entire plants

harvested at three weeks. Seeds may be broadcasted alone or into a grain field, and thinned

gradually with the thinning cooked. Some indeterminate cultivars are suitable for

harvesting leaves, young pods, and mature seeds, each over a long period, and for feeding

the residues to livestock. If seeds are desired, leaf harvesting should cease before the pods

begin to expand. In Botswana, researchers have selected triple-purpose landraces for seed,

forage, and leafy vegetable production. In Zimbabwe, the leaf and seed

importance, while in the more humid parts of East Africa, cowpeas are grown mainly for

component of meals, which also include porridge, made from cereals or root crops. In

eastern and southern Africa, cowpea leaves are commonly added to sauces and served with

porridge, or boiled and consumed in a manner similar to spinach. The economic values of

cowpeas have long been recognized in Africa, particularly as a subsidiary crop to be relied

on during the hungry season (Dovlo et al., 1976).

are given equal

leaves (Barrett, 1987). Cowpea grain is consumed directly following boiling, as a
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2.11.2 Improvement of soil fertility

As a legume, cowpea can contribute to soil fertility, mainly through its nitrogen fixing

abilities with nodule bacteria (Bradyrhizobium spp.). Part of the nitrogen fixed will remain

in the soil in the roots, and thereby contribute to the soil fertility for subsequent crops.

Some fixed nitrogen will eventually return to the soil as manure after residues are fed to

livestock. Carsky et al. (2002) reported that cowpea could supply 35—40 kg N/ha in

cowpea rotations with maize. Also, cowpea acts as cover crop. Cowpeas can be grown as a

green manure crop and turned into the ground just before flowering. This adds nitrogen and

organic matter and improves soil structure. It also has an unexpected benefit of

dramatically lowering aluminum toxicity, which is a very serious problem in many tropical

soils.

2.11.3 Cover crop and weed suppression

Cowpeas have a spreading habit (indeterminate or semi indeterminate) and bushy growth

of which it provides ground cover, thus suppressing weeds and providing some protection

against soil erosion. In addition, some cowpea varieties cause suicidal germination of the

seeds of (Striga hermonthica), a parasitic plant, which may infest the cereals, often with

devastating effects (Quin, 1997).

2.11.4 Animal feed

The crude protein content of cowpea hay can compare favourably with that of lucerne.

Cowpea is suitable for grazing and may be grazed during the growing season, while still

cut regularly and early in the season, new leaves are produced continuously. An animal

production study (Philips et al., 1996) has shown that the average daily gain of cows and

leaving sufficient material for hay or single cut for hay or silage purposes. If cowpeas are
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sheep fed on cowpeas is more than on lye grass and compares favourably with that on

clover pastures. Sheep utilizes all the cowpea leaves before grazing on the pods. Good

management can, therefore, ensure effective animal production as well as an adequate

harvest for used production or human.

Cowpea fodder as a feed supplement increased animal live weight gain during the dry

season. In addition to the direct benefits of improved livestock production and health, that

result form feeding cowpea fodder, the quantity of manure from such better fed animals

will be improved and therefore, when returned to the land at the beginning of the growing

season, contribute more towards the maintenance of the soil fertility. A farmer could

benefit by extra 50kg meat per annum from better-nourished animals, with over 300 kg

more cereal grain as result of improved soil fertility directly from the cowpea and

more/better manure from the animals (Tarawali et al., 1997). Also, there is an increased

crop yields that would be realized in the next year after the distribution of manure. Cowpea

residue is an important fodder resource of ruminant livestock (Tawarali et al., 1997).

Farmers in the dry savannas deliberately grow varieties and use management practices that

will ensure some cowpea fodder is available for harvest at the end of the growing season,

even at the expense of grain production.
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These potential contributions of cowpea described and their interrelationship are

summarized in Fig. 1

Cowpea

GrainResidue

Manure

Food

IncomeMilk, meat

Source: Tarawali et al. (1997)

Schematic representation of the potential contributions of cowpea inFigure 1:

crop and livestock systems in the dry savanna

This clearly indicates the potentials of this underexploited crop that has economic

importance.

Livestock 
feed

Soil 
fertility
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2.11.5 Provision of immunity to the body

Beans and cowpeas are among the most nutritionally complete staple foods, constituting

the second most important sources of dietary protein in many countries in Africa.

Emerging new research indicates that consumption of beans and cowpeas contributes to

reduction of incidences of chronic diseases (e.g. heart disease, cancers, and diabetes),

which are emerging health problems in the developing world. Recent studies indicate that

the onset of AIDS in HIV positive individuals

foods, such as beans and cowpeas, which enhance the immune system. Cowpeas are an

important crop mostly consumed by rural family farmers. An increased utilization of

would improve their nutritional status and health (Waniska and John, 2002).

Harvesting2.12

Cowpea can be harvested at three different stages of maturity, green snaps, green-mature

temperature, fresh-market (green-mature) peas are ready for

harvest 16 to 17 days after bloom (60 to 90 days after planting). The processor normally

specifies harvest date for green snap pods. Mechanical harvest requires the use of a snap

bean of green pea harvester. Most domestic cowpea production is mechanically harvested,

however, hand harvested cowpeas suffer less damage and the harvest season may continue

over a 1 to 3 week period (Davis et al., 1991).

If an indeterminate crop matures during the rains, the pods should be harvested at intervals

they are ripe, because the seed quality will deteriorate rapidly in dried pods stay in the field

for a long time whether in wet or dry environment. Uprooting the entire plant at one time is

of one to two weeks. Even during the dry season, always harvest cowpea pods as soon as

can be delayed by consuming nutritious

and dry. Depending on

cowpeas by families (men, women and children), which consume cereal-based diets,
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possible since nitrogen-fixing nodules will have already disintegrated. Thus harvesting

determinate varieties is much easier than harvesting indeterminate plants. For hay, crop is

cut when most pods are fully developed, and first ones have ripened. If cut too early, hay is

difficult to cure, if cut too late, stems are long and woody and seed and leaves shatter badly

(Tarawali et al., 1997).

Consumption of cowpea2.13

Cereals and grains grown for human consumption must possess characteristics that make

them acceptable to consumers, such as an attractive appearance and good cooking, eating,

and digestibility qualities in addition to desirable growing properties, such as high yield

and resistance to disease and insect attack (Taylor and Moss, 1982). The two most widely

distributed grain legumes are cowpea [Vigna unguiculata (L.) Walp.] and bean (Phaseolus

vulgaris L.). Bean leaves are consumed in at least eight African countries and Indonesia,

while cowpea is consumed in 18 countries in Africa and seven more in Asia and the

Pacific. Cowpea is among the top three or four leaf vegetables in many parts of Africa

(Bittenbender et al., 1984). The main use of cowpea as a vegetable crop is as a legume,

especially for small-scale farmers in rural areas. It is very palatable, highly continuous and

relatively free of metabolites or other toxins (Kay, 1979). The use of cowpea seeds as a

inexpensive source of protein in the diet. Similarly, fresh,

immature pods may be boiled as a vegetable. Fresh leaves and growing points are often

picked and eaten in the same way as spinach (Coetzee, 1995; Quass, 1995).

seed vegetable provides an



28

2.14 Antinutritional factors

It has been amply demonstrated by Wagner et al. (1977) that legume intake results in

flatulence because of the human lack of intestinal a-galactosidase enzyme to hydrolyze

oligosaccharides to absorbable monosaccharides. When oligosaccharides escape digestion

and absorption in the small intestine, they become exposed to colonic bacterial flora, which

ferment them, with gas production usually accompanying this fermentation. This may be a

possible explanation for the abdominal distension, hence pain, as well as flatulence

occurring in human. Though there is no documentation that this lack also results in

diarrhoea, the sequence of digestion of legumes such as cowpeas could afford a suitable

mechanism for the development of diarrhoea, particularly in poorly nourished children.

Consumption by young children suffering from recurring bouts of intestinal infections

exacerbates this problem. However, in populations habitually consuming legumes, some

type of adaptation may occur that lessens such undesirable gastro-intestinal effects

(Bressani and Elias, 1977).

Seeds contain a trypsin inhibitor, a chymotrypsin inhibitor and cyanogens in concentrations

of about 2mg/100 ml extract. Cooking improves the nutritive value, perhaps because the

activity of trypsin inhibitors and/or the amount of other toxins are decreased by heat.

Drying and storage of cowpea2.15

Cowpeas are grown, stored, and eaten by the vast majority of Africans living in the humid

west coast area. But in Sierra Leone, very little cowpea is grown and stored by the farmers

because the losses due to insects and moulds are too high. Loss estimates are in the vicinity

of 40% as storage techniques are climate and crop-dependent (Taylor and Moss, 1982).
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The harvested pods should be dried in the sun for 3-4 days and the pods should be turned

hessian cloth bag or in a dry place on the ground and beaten thoroughly with a stick.

Winnowing separates the seeds and pods and the few remaining pod are removed by hand.

In at least 11 tropical African countries cowpea leaves are dried to store them for the dry

season. Usually they are first steamed or boiled, but not in all places. Sun diying requires

damaged as much by insects as dried seeds. Excessive losses of carotene, vitamin C, and

the amino acid lysine often occur to sun-dried leaves, but can be reduced by minimal

cooking followed by drying in the shade (Barrett, 1987).

2.16 Marketing

Dried peas are used for food products. The dried peas and frequently sold directly to the

product, which is cooked with water prior to canning or freezing. Various soups and bean

mixes will incorporate this product as well. Cowpea leaves are sold in Ghana, Mali, Benin,

Cameroon, Ethiopia, Uganda, Kenya, Tanzania and Malawi (Barrett, 1987).

Although there is improvement in the competitive structure of the marketing system, the

market is dominated by a large number of small traders who are not specialized, and lack

of transport facilities (Coulter, 1994). Bryceson (1993), found that private larger-scale

traders have not emerged because of lack of storage and transport facilities, and extreme

variability of harvest volume from year to year, which hinders the earning of profit in this

activity. For agricultural market to operate efficiently adequate supply of infrastructure

consumer after cleaning and bagging. Another common product is the canned or frozen

the pods start cracking and splitting upon gentle touch. The pods should be placed in a

over periodically for aeration to prevent infection by fungi. Threshing should begin when

one to three days. Storage for up to a year is possible since dried cooked leaves are not
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facilities such as transport and storage are necessary (Aman, 1992). Thus, lack of these

leads to inefficient marketing.

2.17 Traditional cowpea recipes

According to Myaka et al. (2000), in their survey conducted at Mbwewe (Bagamoyo

district) and Mazingira (Handeni district), using Participatory Rural Appraisal (PRA), the

major findings on the traditional cowpea recipes were identified. These recipes are divided

into three categories, namely cowpea leaves, green cowpea grains and dry cowpea grains.

2.17.1 Recipes based on cowpea leaves

Safe ya kupwaza: These are green leaves boiled with an addition of salt, and when cooked,

they may be served with stiff porridge (ugali) or rice.

Safe ya nazi: Green tender leaves are boiled with salt, and when cooked there is an addition

of onion, tomato and coconut milk.

Safe ya salo: Boiled green leaves are added to a fried mixture of onions and tomato, and

then followed by coconut milk.

Safe ya nguju Boiled green leaves are added to onions. Roasted and grounded pumpkin

seeds are also added with a salt as seasoning. If groundnuts are added then it is called Safe

ya nkalanga and if cucumber seeds are added then it is called Safe ya matango.
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Safe ya nkungu: Green leaves

dried kwenie mixed water is added to the boiling leaves. When cooked can be served as

side dish with still porridge (ugali) or rice.

2.17.2 Recipes on cowpea green grains

Also, Myaka et al. (2000) identified several recipes on cowpea green grains during their

survey at Bagamoyo and Handeni districts:

Honibo la makunga mngabwili: This is when cowpea green grains are boiled with salt.

Makunga mngabwili is cut into four pieces and mixed with cooked green grains. Bitter

eggplant can be added. The dish is ready and can be served with stiff porridge {ugali) or

rice.

Honibo la mnangu: This is when pounded mnangu leaves are added to boiled salted green

grains, and can be served with stiff porridge or rice.

Lidiudu:Coconut milk is added to the mixture of boiled green grains, onions and tomato,

salt is added to taste. It is then served with stiff porridge or rice.

Honibo la bamia/ Kunde za bamia'. Cooked green grains are mixed with okra. Okra are cut

into small pieces and mixed with mnavu. Salt is added and served with rice or stiff

porridge (ugali).

are boiled with an addition of salt and onions. Pounded sun
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Hombo la madinhkula: Green grains are boiled and bwando leaves mixed with boiled

ntura ntura. These are mixed together; salt is added and served with stiff porridge (ugali)

or rice.

Hombo la bwando: The harvested bwando!mnghobo is shredded and added to the boiled

green grains. Salt is added and the dish is ready to be served with any staple food.

Kunde za mafuta: Fried onions and tomato are mixed with boiled green grains salt is added

to taste.

Hombo la nichole/kisogo'. Pounded dried inchole leaves are added to the boiled green

grains. Salt is added for seasoning and can be served with any staples.

Hombo la chilumbu: Green cowpea grains are boiled with salt. Dried chilumbu leaves are

pounded and mixed with boiled green grains. It is served with stiff porridge or rice.

Hombo la mkunungu: Dried mkunungu leaves are pounded and mixed with boiled green

grains. Salt is added to taste and can be served with rice or stiff porridge.

2.17.3 Recipes on cowpea dried grains

Furthermore, several recipes on cowpea-dried grains were identified by Myaka et al.

(2000), as listed below:

Lubudu ya kunde kavu: Dried cowpea grains are cooked until soften. Onions, salt,

tomatoes are added to make stew. Then coconut milk is added to improve the flavour. It

can be served with any staple food.
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Lubaje/lubasha: This involve dehulling of the grains, the dehulled cowpeas is boiled with

small amount of coconut milk (cooking oil can also used). Salt is added to taste, simmering

continues until cooked, and can be served with any staple food.

Pure: Cowpea grains are added to half cooked maize. When the mixture is well cooked,

coconut milk or oil can be added. The dish is ready to eat as complete meal.

Kitapwa: Dried cowpeas grain

cowpeas. Cucumber pieces and salt (sugar, coconut milk optional) are added. Papaya,

which has started to turn yellow, can also be added.

Ndwadwa: Cowpea grains are added to half cooked maize and the mixture is allowed to

soften, salt is added to taste.

Mdulu/kimboya: Dried cowpea grains are boiled and cassava/sweet potatoes are added.

Salt is added and the mixture is mashed ready to eat. (Cooking oil and onions are optional).

Kunde chukuchuku: Dried cowpea grains are cooked until soften and water is completely

dried. This is a complete meal and it is mostly common used during hunger periods.

Msanje: Dried cowpea grains are boiled. Sorghum grains are added and when the mixture

is cooked, coconut milk is added.

Futari ya kunde: Cowpea grains are boiled until soften. When cooked, coconut milk and

sugar are added. It is normally served with tea.

are boiled and green maize are added to the boiling
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Bagia: Cowpea flour is sieved and mixed with water/coconut milk/milk to make paste.

Green onions and pepper are added to the paste. Small paste by using spoon are deep-fried

and served with tea or coffee. This is similar to Ankara in West Africa.

It is therefore gathered from this literature review that low consumption of cowpeas could

be a consequence of limited knowledge on possible ways of making acceptable dishes from

them in some localities. Also, lack of awareness of their nutritional potential as food

(leaves and grains), their ability to increase soil fertility and other highlighted potentials.

These facts if address could enhance utilization and popularize further this crop both for

food and income. This could assist to a great extent the reduction of malnourished people

in Tanzanian communities.
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CHAPTER THREE

METHODOLOGY

3.1 Overview

This chapter describes the methodology used for obtaining and analyzing data relevant to

this study. The chapter includes a description of the study area, research design, sampling

procedures, methods of data collection and analysis.

Description of the study area3.2

The study was conducted in Mbarali and Njombe districts of Mbeya and Iringa regions in

the Southern Highlands of Tanzania.

Location of Mbarali district3.2.1

Mbarali district is located in the Southern Highlands and is situated between latitudes 7°30’

north and 8°30’ south and longitudes 33°00’ west and 35°40’ east. Mbarali is in the

northeastern part of Mbeya region. It borders Makete district in the south, Njombe and

Mufindi districts in the southeast and northeast, respectively.
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The total area of Mbarali district is approximately 16,000 km2 whereby the arable land

occupies 1,960 km2, grazing land 2,590 km2, forest reserve, game reserve, and woodland

occupy 7,780km2 and others (settlement, hills, swamps etc) occupy about 3,670 km2. The

altitude of this district ranges between 750-1,400 m above sea level.

3.2.1.1 Climate

The climate of Mbarali is generally tropical with marked season temperature and rainfall

variations. Temperature ranges from 20°-25°C with warm weather (average minimum

temperature was 24.7°C and maximum temperature was 30.5°C), where annual rainfall

varies between 650 to 1,200 mm. The rains normally start in November and end in April.

The district receives evenly distributed rainfall up to mid-March and after that the

remaining months are dry. Rainfall is highly scattered and show variable pattern across the

commonly of moderate fertility, coarse or medium texture and varying from sandy loams

to alluvial soils.

3.2.1.2 Economy

The economy of the district depends mainly on subsistence agriculture. About 80% of the

population depends on agriculture, and the rest depend on livestock keeping, fishing and

petty business. Crops grown in Mbarali district are maize, paddy, sorghum, finger millet,

sweet potato, cassava, beans, sunflower, groundnuts, onions and sugarcane. Maize is the

dominant cereal crop in the area.

area. Rainfall is generally unreliable, and localized droughts are common. Soils are
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3.2.2 Location of Njombe district

Njombe district is located on the Southern Highlands and is situated between latitudes

8°80’ and 9°80’ south of the Equator, and longitudes 34°50’-35°80’ East. Njombe district

is bordered by Ludewa district and Ruvuma region to its south and by Morogoro Rural

district to its east. The district is bordered by Makete district to its west, Mbeya region to

its north-west and Mufindi district to its north (Fig. 3).
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3.2.2.1 District administration, area and population

The district is administratively divided into seven divisions and 25 wards. The divisions

include Makambako, Wanging’ombe, Imalinyi, Igominyi, Mdandu, Lupembe and Njombe

urban. The district covers a land area of 10,668km2, (l,024,100ha) which is 15% of the

regional total land area. Out of these 768,075 hectares, which accounts for 72% of its total

land are being used for cultivation and for grazing (Mussei et al., 2000). The district

population has increased from 315,976 (1988 census) to 420,348 inhabitants (196,130

males and 224,218 females) as per 2002 household census and settlement, having a total

number of 98,825 households with average size of 4.3. More than 80% of the district

potentiality in agricultural production, farmers in Njombe face marketing problems and

expensive inputs. Inputs like fertilizer are expensive to the extent that most farmers cannot

afford. Farmers do not use industrial fertilizer because even if they get higher production

following use of such input they will sell the produce at low prices, which will not cover

the production costs. Farmers are forced by prevailing circumstances to sell their produce

at any price to get money for meeting their daily demands like buying medicine, paying

school fees for their children and other services. Food crops like maize, round potatoes,

beans and tomatoes are used as cash crops. They are sold to private buyers at very low

prices.

The highlands zone of Njombe district experiences reliable rainfall, i.e. 100-1000 mm and

the climate is somehow humid. Mostly the area is covered by evergreen plantations of

timber forest, fruit trees, and grassland and non-timber trees. The lower zone that covers

Makambako and Wanging’ombe division are hot and dry with unreliable rainfall. The land

inhabitants are engaged in agricultural activities in rural areas (URT, 2003). Despite the

3.2.2.2 Climate
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is covered by thorn bushes mainly used for firewood and as for building materials. The

rainfall pattern of Njombe is monomodal with a single and long rain season from

November to April and contracting dry season from May to October. The mean average

rainfall amounts to 1,170 mm the mean annual temperature is around 16°C.

3.2.2.3 Economy

The economy of the district depends mainly on subsistence agriculture. The major crops

grown include maize, sunflower, beans, pyrethrum and plantains like wattle and tea. Others

include wheat, peas, cowpeas, vegetable crops, fruits, barley and potatoes.

Research design3.3

Data for this study were collected by using a cross sectional design. In cross sectional

design, data are collected at a single point in time (Cresswell, 1994). This design is

considered useful for descriptive purposes and determination of relationship between

variables (Babbie, 1990).

Sampling procedure3.4

3.4.1 Target population

The population of this study consisted of smallholder cowpea growing farmers in Njombe

district and less cowpea growing farmers in Mbarali district, who have been consuming

cowpea for more than two years prior to the time of the study. The population in Mbarali is

organized into eleven wards and 85 villages. The villages are often large, covering up to 16

km2. Also, the population of Njombe is organized into seven divisions, 25 wards and 71

villages. The villages were selected randomly from the list of potential and less potential

cowpea growing divisions in Mbarali and Njombe districts, respectively. Sampling
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households followed it from each village by simple random sampling. The sampling units

were composed of the heads of the households in the selected villages, obtained from the

village registers. The households selected were the representative samples of cowpea

producers and less producers in the two districts from which data were collected by

interviews. In addition, extension workers, street vendors, traders and key informants were

interviewed.

3.4.2 Sampling technique

A multi-stage sampling technique was used in selecting the respondents. The first stage

involved the selection of districts, Mbarali in Mbeya region and Njombe in Iringa region.

The second stage involved a systematic selection of two divisions, one from Mbarali and

villages from a less potential cowpea growing villages in Mbarali district making a total of

13 villages. Criteria used based on accessibility of the villages, financial and time

constraints and agroecological zones suitable for cowpea production. Selection of

respondents was the last stage. For traders, systematic techniques were used. From a

sampling frame of market places, a systematic technique was employed to select a sample

of three market places in the study area. All traders from Njombe and Mbarali district used

these places. Then a simple random sampling technique was employed to select 10 traders

simple random

sampling was used to select 10 vendors around those market places, making a total of 30

participants.

from each market, making a total of 30 traders. For street vendors a

one division from Njombe district, respectively. The third stage involved a random

selection of six villages from a potential cowpea growing villages in Njombe and seven



43

3.4.3 Sample size

According to Boyd et al. (1981), a random sample should at least constitute 5 percent of

the total households to be represented. Thirteen villages out of 156 villages were thus

selected by purposive sampling method based

selection of one hundred fifty (150) households was made from the village register,

representing at least 5% of the total number of households in each of the selected villages

(Table 5). The sampling frame was a list of villagers in village registers. In addition, a total

number of nine extension workers were interviewed (two subject matter specialists at

district level, two division extension officers and five village extension officers.

Furthermore, 30 street vendors and 30 traders were interviewed.

on the cowpeas production. A random
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Table 5: Total number of households and percentage of sampled household in

Mbarali and Njombe district

Name of Village

Data collection3.5

3.5.1 Data requirement and source

Both primary and secondary data were required for this study.

3.5.2 Primary data

The primary data were collected by the researcher and field assistant through, personal

interview with selected stallholder farmers, street vendors and traders. A checklist was also

used for extension workers. Researcher’s personal observations and informal discussion

with key informants were also conducted for the purposes of enriching and/or

corroborating the findings. The questionnaire was designed to capture both quantitative

and qualitative data types. The questionnaires contained close and open-ended questions.

Total number of 
household

332
404
447
500
520
510

2713
5695

460
395
480
420
413
494
320

2982

Number of sample 
households

23
26
23
25
27
26
150
300

23
20
23
21
21
26
16

150

Percent of sampled 
households

Mbarali district
Kangaga
Manienga
Itipingi
Matemela
Ipwani
Mkandami
Luwango
Sub-total

Njombe District 
Mayale 
Lyabebwe 
Kijombe 
Wanging’ombe 
Ikwavila 
Utinga 
Sub-total 
Total

6.9
6.4
5.1
5.0
5.1
5.0
5.5
5.3

5.0
5.0
5.0
5.0
5.1
5.0
5.0
5.0
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Questions were purposively designed so as to collect the basic information required. The

questionnaires were divided into three types namely farmers, traders and street vendors.

(i) Farmer’s questionnaire: Section one comprised of household identification

variables, followed by the section of cowpea production and supply. The third

section dealt with consumption patterns; storage of the crop, availability,

accessibility and the use of agricultural inputs to farmers, while the fourth

section was concerned with marketing and marketing constraints as indicated in

Appendix 1.

Trader’s questionnaire: Section one comprised of the traders identification(ii)

variables, while section two was mainly, concerned with the collection of

information on trading practices and goods availability. The market survey was

aimed at determining price and average amount of cowpea/beans sold per day,

in order to get the value of the production in monetaiy terms as indicated in

Appendix 2. This was done at market places located in the study area,

particularly Makambako, Ilembula and Mnadani in Njombe district.

Street vendor’s questionnaire: Section one comprised of the vendors(iii)

identification variables, whilst section two was mainly concerned with the

collection of information on the consumption of cowpea as side dishes

compared to other legumes as shown in Appendix 3.

3.5.3 Secondary data

Primary data were complemented by secondary data, which were extracted from reports

and other documentary materials from relevant bodies/institutions as indicated on Table 6.
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Table 6: Type of information gathered from secondary sources

Information gatheredSource

Data on production statistics in TanzaniaMAFS

Data on origin of crop, production storage andSNAL

marketing

Description of the study areas, data on cowpeaDALDO

production and marketing trends in Mbarali and

Njombe districts

ARI Ilonga

harvesting of the crop in Tanzania

Legumes production in the Southern HighlandsMATI/ARI/Uyole

3.5.4 Pre-testing

research after reconnaissance investigations. Prior to the actual surveys, the questionnaires

using a random selected sample of 10 farmers (for questionnaire) who were not part of the

final sample. The aim of pre-testing as pointed by Kajembe and Luoga (1996) was to check

the validity and reliability of the questionnaire items. Thereafter the initial draft of the

questionnaire was revised basing on the pre-testing results.

Data processing and analysis3.6

completed before proceeding to another district. The researcher verified data immediately

after the field data collection in order to make sure that questionnaires had been filled

The record of each interview was inspected for its accuracy immediately after it was

According to Goldman and McDonald (1987), detailed surveys are an essential part of

were pre-tested. Pre-testing of the research instruments under field conditions was done

Data on cowpea cultivars, planting time and
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accurately and completed. Data from open-ended responses were summarized; similarities

questionnaires were coded and then analyzed using the statistical procedures from the

Statistical Package for Social Sciences (SPSS) computer programme. From the analysis,

descriptive statistics such as frequencies and percentages and means were used to obtain

the variability and central tendencies of variables. Also t-test was used to compare means

from the two districts.

as well as differences in responses were examined and noted. The completed
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 Overview

This chapter presents and describes the major findings of the study. It is divided into three

broad sections. The first section deals with fanners’ characteristics, socio-economic

activities (production, consumption and marketing) of cowpeas and other crops,

accessibility and use of agricultural inputs by smallholder farmers’. It also studies their

contribution to household income, constraints in production, utilization and marketing

faced by smallholder farmers. It finally, addresses suggestions by respondents on cowpea

improvement. The second section deals with cowpea traders. It begins by describing

trader’s characteristics, cowpea trading activities and exposes their opinions on the

improvement of the crop in terms of transportation, utilization and marketing. The third

section deals with cowpea utilization by street vendors. This begins by describing their

characteristics, followed by consumption of cowpea as compared to other legumes,

problems faced in cooking cowpeas relative to common beans; income obtained and their

comments on improvement of the business.

Household characteristics of the sampled farmers4.2

The household characteristics of Njombe and Mbarali districts were as summarized in

Table 7.
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Table 7: Characteristics of the households in Njombe and Mbarali districts

(n=150) (n=297)Age of head of the household (Years)

Household size4.2.1

Majority of the households in Njombe (75%) and Mbarali (67%) had between 4 and 6

members in the household (Table7). The remaining had generally less than these members

and only 5-9% had more than 6 members. The average household size of all respondents

household size of 4.9 persons and that of the district average of 4.3 persons for Njombe

and 4.2 for Mbarali (URT, 2003). Tanzania has decreased from 5.2 persons per household

in 1988 to 4.9 persons per household in 2002 population and housing census. According to

Marital status of the household head
Single
Married
Widow

Gender of the head of household
Male
Female

Between 18-25 years (Young adults) 
Between 26-55 years (adults) 
Above 55 years

(n=147)
5.4 (8)
1.6(120)

12.9(19)

8.4 (25)
77.1 (229)
14.5 (43)

11.3(17) 
72.7(109) 
16.0 (24)

(n=147) 
1-4 (2) 

89.8(132)
8.8(13)

(n=150)
5.3 (8)
2.7 (4)
2.7 (124)
9.3 (14)

(n= 150)
82.7 (124)
17.3 (26)

(n=149) 
13.4(20) 
6.0 (9) 

79.9(119)
0-7(1)

(n=150)
83.3(125)
16.7 (25)

(n=299)
9.4 (28) 
4.3(13) 

81.3 (243) 
5.0(15)

(n=300) 
83.0 (249) 
17.0 (51)

(n=149)
6.0 (9)

81.2(121)
12.8(19)

(n=296)
3.7(11)

85.5 (253)
10.8 (32)

Characteristic
Household size

1- 3 members
4- 6 members
7-8 members

Njombe 
(n= 148) 
20.0 (30) 
75.0(111) 
5.0 (7)

Mbarali 
(n= 150) 
24.0 (36) 
67.0(100) 
9.0(14)

Total 
(n=298) 
22.0 (66) 
71.0(211) 
7.0(21)

was 5.0 persons per household. This average was higher than the national average

Education level of the respondent
No formal schooling
Adult literacy classes
Primary school
Secondary school______________

Figures in parentheses are frequencies and those outside parentheses are percentages
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year 2002 census, average household size in Iringa and Mbeya was 4.3 and 4.2 persons per

household, respectively (URT, 2003).

4.2.2 Gender of respondent

From Table 7, majority (82.7%) of respondents in Njombe were males and only 17.3%

were females. In Mbarali 83.3% were males, and 16.6% females. This is a common

phenomenon in Tanzania traditional societies, where patrilineal system operates in the

society making the husband in most cases the household head. This has implications in

decision making in farming, accessibility and availability of food within a household and

could thus influence cowpeas depending on whether it is a man or woman crop.

4.2.3 Age of respondent

From the interviews the age distribution of the respondents was as indicated in Table 7.

This ranged between 18 and 70 years, with an average of 41 years. Majority of these

respondents were between 26 and 55 years, (81.6 and 72.7% of respondents in Njombe and

Mbarali districts, respectively). The results of sampled data implied that adults were mostly

responsible for crop production and thus cowpea production in the study area. The study

revealed that there was little involvement of young people in this crop production. Age of

35 to 44 years comprised of the middle aged people whom Ishengoma and Youngman

(1998), regarded as the most active, participative and productive segment of the rural

population.

an individual has influence on the productivity as well as food consumption. The age group
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4.2.4 Marital status of the respondents

singles,

8.8% were widowed and divorced in Njombe district. In Mbarali, 81.2% were married,

6.0% singles and 12.8% were widowed and divorced. More than 80% of the respondents in

both districts were married. This composition suggests that due to their large family size,

married people ventured into crop production including cowpea production for livelihood.

This included using proceeds from sale of these crops for relieving financial problems

facing their families or increasing their family income.

4.2.5 Education level of sampled farmers

In Njombe district (Table 7), most of the farmers (82.7%) had attained primary school

education. Only 2.7% attended adult education classes. About 9.3% had attained secondary

school education, leaving only 5.3% with no formal education. In Mbarali district, 79.9%

had primary school education, 6.0% attended adult education classes. A very small

proportion (0.7%) had secondary school education and 13.4% had no formal education.

higher in Mbarali than Njombe, but generally

most cowpea farmers were knowledgeable. Education is one of the long-term strategies

that may be used to improve agriculture in the developing countries, like Tanzania. Aman

et al. (1989) reported that education in agriculture contributes 50% of the variation in total

agricultural output. Also, education level of the household has significant effect on the

nutritional well being of the family (Seenappa, 1987). The author further stated that level

of education has effect on the capacity of utilizing various means to ensure stable food

security at household level. He added that high level of literacy helps in the adoption of

technologies and the mechanisms to cope with food shortage. Thus, lack of education

Table 7 showed that 89.8 % of the respondents were married, while 1.4% were

According to the findings, illiteracy was
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could be among the root causes of hunger and undemutrition for households with food

4.3 Occupation of the head of the sampled households

The main occupation of the respondents in the study areas was peasant fanning. Others’

occupations were engaging in other activities like petty business, carpentry and oil

extraction (mainly at village level). Most of the people in the study area engaged

themselves in agricultural production for their household food security and income.

According to Corbett (1988), type of occupation influences household food security. A

household that is engaged in economic activities other than farming is likely to be safe

from risk and uncertainties associated with farming. If a family depends solely on farming,

there is an increased vulnerability to food problems for such a household.

Livestock keeping4.4

The common livestock species found in the surveyed districts were cattle, goat, chicken,

duck and pig (Table 8).

insecurity in the study area.
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Type and number of livestock in the sampled householdsTable 8:

Minimum Maximum Mean

Generally, irrespective of livestock, there was a quite big variation between households as

indicated by big standard deviation in Table 8. Chicken were the commonest livestock kept

in Njombe district, with

average of 10.8 cattle per household. However, for those who kept livestock in Mbarali,

cattle were the commonest livestock species with an average of 20.9 cattle per household.

Unlike Njombe, cattle population in Mbarali was relatively higher per household.

However, this value was high from the fact that although the households keeping cattle

income and protein. These animals give multiple products in return, such as eggs, milk,

meat, income and fibres. In addition, they provide emotional attachment, for example the

role in social stability and it affects public health both positively and negatively. Still,

traditional systems of animal keeping supplied manure for improving crop production.

Families, which keep a small number of livestock in rural areas often, rely on additional

sources of income (Kudo and Jutzi, 2000). This still showed that cowpea had a role to play

in providing households with protein sources.

1.0
1.0
1.0
5.0
1.0
2.0

1.0
1.0
1.0
1.0
1.0
1.0

350.0
42.0

100.0
10.0
2.0

18.0

350.0
42.0

100.0
10.0
18.0
7.0

20.9 ±58.9
12.2 ±10.3
18.7 ±26.2

6.6 ±2.1
1.8 ±0.5
6.2 ±6.9

10.8 ±37.4
12.3 ±10.2
9.1 ±17.4

5.4 ±2.7
4.0 ±3.3
2.1 ±1.6

Mbarali district (n= 148)
Cattle
Chicken
Goat
Ducks
Pig
Others

Type of livestock_______
Njombe district (n= 148)
Cattle
Chicken
Goat
Ducks
Pig
Others

were few, they had many animals per household. Livestock species are important source of

an average number of 12.3. This was followed by cattle with
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4.5 Land acquisitions

The sources of land acquisition in the two districts were as detailed in Table 9. The survey

showed that land was obtained by inheritance as a family property by 90% of the

respondents (n=135) in Njombe and by 80.7% of the respondents (n= 121) in Mbarali.

Means of land acquisition in Mbarali and Njombe districtsTable 9:

Means

Most of the land inherited was mainly for crop cultivation. For those who did not inherit

land, they acquired it from different sources Table 10.

Sources of land acquisitionTable 10:

Source

In Njombe district, for those who did not own land it was acquired from different sources

like renting (55.0% of respondents). Land was bought from the village government by

30.0% of the households and from relatives (15.0%). On the other hand, Mbarali farmers

acquired land for cultivation by renting (76.7%), from relatives (16.3%) and very few

(7.0%) bought from the village government. Since ownership of land in Mbarali was low

compared to Njombe, most farmers got it from renting. Studies by FAO (1997a) explained

that farmers were reluctant to invest cash and labour in land on a long-term basis, partly

because effective measures to conserve soil and water and to increase productivity required

Relatives
Renting
Village government

Inherited
Not inherited
Total

Njombe (n=130)
Frequency______ Percent

20 15.0
71 55.0
39 30.0

Mbarali (n= 121)
80/7
19.3

100.0

Proportion of respondents (%) 
Njombe (n=135) 

9fr0 
10.0 

100.0

Percent
16.3
76.7

7.0

Mbarali (n=107) 
Frequency 

17 
82 

8



55

considerable inputs. When farmers are no longer certain of their continuing rights of access

to community land for food production, they do not invest, as they own it temporarily.

Land is the natural resource available for production. This category of resources includes

the natural resources used to produce goods and services, like land itself; minerals and

nutrients in the ground; water, wildlife and vegetation on the surface and the air above.

Traditionally, land in the study areas was divided amongst the sons. Daughters married and

cultivated farms of their husbands. It is worth noting that, there has not been land shortage

in Tanzania except in few densely populated areas as argued by Rwambali (1990). In many

cases, therefore, land shortage may not be the major cause of inadequate food. Instead, the

size/fertility of that land for crop production could be the main cause.

4.5.1 Size of land cultivated by household

Table 11 indicated the size of land cultivated by the sampled households.

Size of land (acres) cultivated in the season 2003/04Table 11:

Data from the above table revealed that most of the respondents in both districts (72.3 and

(greater than 1 ha but less than 3 ha). The results of this study are in agreement with Minjas

(1994) who argued that, traditional farming systems in Africa are characterized by small

farm size. However, land is not scarce in Njombe district. According to URT (1997),

3.4
6.8
1.4
2.7

13.5
72.2

Land size (acres) 
Less than 0.5 
0.5-0.8 
0.9-1.3
1.4- 1.8
1.9-2.3
2.4- 6.0

Njombe (n=l48)______
Frequency______ Percentage

5 
10 
2 
4 

20 
107

Mbarali (n=148) 
Frequency 

7 
17 
9 

12 
11 
92

Percentage
4.7

11.5
6.1
8.1
7.4

62.2

62.2% for Njombe and Mbarali, respectively) cultivated an area between 2.4 and 6.0 acres



56

suitable land for agriculture is 9,727.75 square kilometres while the cultivated land is only

1,441.78 square kilometers (equivalent to 14.8%). Thus, there is an opportunity to expand

the area under crop production. According to URT (2004a), smallholder farmers dominate

Tanzanian agriculture with typical farm sizes ranging from 0.9 to 3.0 hectares.

Furthermore, according to Maliyamkono and Bagachwa (1990), in Tanzania’s economy,

3.5 million farm families work on smallholdings with cultivated area averaging 0.9 hectare.

About 85% of the agricultural production was carried out by smallholders’ farmers on their

privately owned plots. Agriculture in Tanzania has continued to be operated by smallholder

farmers, owning small farms and using poor equipment technology and know how,

attributes, which result into low productivity and income. For this reason, Tanzania has not

been able to be self sufficient in food production. Agriculture and the food situation in the

country have continued to be adversely affected by dependence on rainfall, which in most

times is not regular. Lack of competitive markets, experiences low producer prices and

lacks agricultural skills (Shetto and Kwiligwa, 1989).

Cultivation of cowpeas in the study area4.6

Results from Table 12 show the response against cultivation of cowpeas in the study areas.

Cultivation of cowpeasTable 12:

Household type

From this table it was noted that 99.3% of the respondents cultivated cowpeas in Njombe,

that was a potential growing area for cowpeas, whereas in the less growing area, (Mbarali

Cultivate cowpeas 
Do not cultivate cowpea 
Total

Njombe (n= 150) 
Frequency 

149 
1 

150

Percent
99.3

0.7 
100.0

Mbarali (149)______
Frequency_____ Percent

76 51.0
73 49.0

149 100.0
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district) cowpeas were grown in 51.0% of the households interviewed. In both district

offices there were no any documented articles showing records of production, consumption

and/or marketing of the crop and thus making it a neglected crop, despite its contribution to

household food and income for the area. Crops grown in a specific area are determined by

a number of factors. Even with adequate precipitation and sunlight, optimal temperatures

and fertile soils, it is quite possible that other factors will influence the crops to be

cultivated. There may be economic concerns such as commodity prices, transport costs,

social factors like consumer taste and preference, religious motivation, tradition or even

political reasons, like marketing boards price controls, price stability that determine the

crop choices that a farmer makes (Steiner, 1984).

4.6.1 The main reasons of cultivating cowpeas

As gathered from Table 13, it seems that almost all respondents in both districts cultivated

cowpeas for the purpose of food as well as earning money.

Purpose of cowpea cultivationTablel3:

Generally, cowpeas were produced for food and cash (71.9 and 67.1% of the respondents).

In the two districts, for some households, it was purposely produced for food (20.0 and

24.7% for Njombe and Mbarali). In others, it was produced mostly for income generation

(8.1 and 8.2% of the households in Njombe and Mbarali districts, respectively). For those

who reported to cultivate it for the purpose of food, they normally consumed them when

Use_________
Food
Cash
Cash and food
Total

Njombe (n=149) 
Frequency 

30 
12 

107 
149

Percentage
20.0

8.1
71.9

100.0

Mbarali (n=149)______
Frequency_____ Percentage

37 24.7
12 8.2

100 67.1
149 100.0
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they were fresh and/ or in the form of dried leaves. Increased cowpea production from

intensified cropping systems can play a key role in income generation in the study area

because of the multiple uses of cowpeas (Rachie, 1985). Other benefits of increased

cowpea production include improved nutrition for humans and animals, and improved soil

properties to facilitate sustainability. They alleviate food shortages by making more

efficient use of water and nutrients, and improve nutrition by providing a source of protein

and nutrients not provided by cereals. As a source of protein, cowpeas are less expensive

than meat (Subbarao et al., 2000).

The area under cowpea cultivation is presented on Table 14. This area under cultivation of

intercropping.

Area under cultivation of cowpea (acres)Tablel4:

Year

The results in Table 14 showed that, generally, between 1999/00 and 2003/04, cowpea

acreage decreased as time went on. This varied from 3.3 to 2.9 acres in Njombe and 1.8 to

1.1 acres in Mbarali. The production of basic food commodities (roots, tubers and grains) is

the basis of smallholder farming in much of sub-Saharan Africa, providing families’ staple

food and generating income for households. However, yields have remained historically

very low, adversely affecting the nutritional status of the poor and limiting their potential

1999/2000
2000/2001
2001/2002
2002/2003
2003/2004

Min 
1.0 
1.0 
0.5 
0.7 
0.5

Njombe district
Max_____

13
10
10
10
15

Mean
3.3±2.4
3.0±2.0
3.0±2.0
2.8±1.9
2.9±2.4

Min 
1.0 
0.5 
0.3 
0.3 
0.3

Njombe district
______Max

8.0
8.0
6.0
8.0
4.0

Mean
1.8±1.4
1.5±1.3
1.3±1.0
1.3±1.3
l.l±0.8

cowpeas was not solely for cowpea production because these farmers practised
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income. Diseases, weeds and pests play a meg or role in holding back agricultural yields,

but poor farmers lack the economic means to afford expensive inputs to overcome these

threats. The challenge is thus to provide resource-poor farmers with effective but

affordable tools to break out of this circle of low yields and poverty (NRI, 2005a).

4.6.2 Cowpeas production trends

Figure 4 summarizes the mean production per acre of cowpea in the sampled households.

Production of cowpea per acre

Production of cowpeas in Njombe and Mbarali districtsFigure 4:

The maximum production per acre was seen in the year 1999/00 seasons. Since then

production trends tended to decrease, being caused by inconveniences like unreliable

market, high costs of agricultural inputs and attack of crop by insect pests. The season prior

to the study year 2003/04, the production was less than 100 kg/acre per household in a

season in both districts. For food supply, this amount was very little. Also, such low

Mbarali
Njombe
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production provided very little income to the household and thus food insecurity, which

brings hunger and hunger is a major indication of poverty in any society. Every individual

requires first and foremost being free from hunger. Currently, there is an increasing

number of people in Tanzania who face periodic food shortages as well as high and

moderate levels of malnutrition, especially prevalent among infants, children and mothers

in rural areas (FSPRPP, 2001).

Figure 5 indicates the mean production of cowpeas in the sampled households from the

season 1999/00 to 2003/04.

Production of cowpeas in Kg
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Cowpea production trends from 1999/00-2003/04Figure 5:
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Between 1999/00 and 2003/04 production of cowpeas in the selected households

lack of market, diseases and insect pests, inadequate knowledge on cowpeas production

and high prices of agricultural inputs. This agrees with the study by Tarawali and Singh

(1997), which indicated that poor soils and incidences of pests and diseases also had

negative effect on crop production. Inputs such as fertilizer and pesticides to counteract

these negative forces were generally scarce or priced well above the means of the

smallholder farmers. It was further supported by Ng and Monti (1990), that insect pests

both in the field and during storage could cause low productivity of cowpea in Africa.

Availability of cowpeas in the household4.7

Results in Table 15 showed the responses from the farmers regarding the contribution of

cowpea to food security in the household.

Sufficiency of cowpeas in the household for a yearTable 15:

Extent

The majority of the respondents (84.4 and 66.7% for Njombe and Mbarali, respectively)

reported that cowpea production for food was not sufficient for the whole year. Others

reported that, the production was just sufficient (12.8 and 33.3%). The reasons for the crop

being not sufficient could be due to the low yields since they used poor technology in

cowpea production and the little they got was shared between use as food or income source

to buy other necessary needs. Food insecurity hits the rural population more frequently

Not sufficient
Just sufficient
Surplus

Njombe (n=141)_____
Frequency________ Percent

119 84.4
18 12.8
4 2.8

Mbarali (n=105)
Frequency______Percent

70 66.7
35 33.3
0 0.0

decreased. Among the reasons for production decrease as reported by the respondents were
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than people in towns because food surpluses are moved from rural to urban centres, where

they are stored and sometimes transported further away to bigger cities or even to overseas

markets, leaving the countryside depleted. However, in most of the rural areas, transport

and communications is poor and chances for diversifying income-generating activities are

limited. Speaking of poverty reduction in a country like Tanzania where more than eighty

percent of the population is engaged in agricultural production, it means speaking of

improving food and agricultural production related activities (FSPRPP, 2001).

Production of the main leguminous crops in the study areas4.8

Farmers in the Southern Highland Zone (SHZ) produced many varieties of legumes,

especially beans, which were important for food and cash income. Table 16 shows the

production of common beans in the study area.

Production of beans in the season 2004/05Table 16:

Parameter

The area under cultivation of beans varied and so was the amount produced. In the

surveyed areas, a household cultivated land of average of 1.5 and 1.8 acres (about 0.5 ha)

and the amounts produced per season were 480 and 668kg, that is equivalent to (84%)

beans in Njombe and Mbarali districts, respectively. Also, amounts sold per season were

402 and 539kg that is equivalent to (81%) on average in Njombe and Mbarali, respectively.

This means that more than 80% of the beans produced in the two districts were sold for

cash income. Farmers in Njombe and Mbarali grew crops for the purpose of food and cash.

Area (acres)
Amount produced kg
Amount sold (kg)

Mean 
1.8±3.6 

668±885.6 
538±881.7

Min 
0.3 
100 
100

Mean 
1.5±1.4 

480±354.0 
402±313.6

Min
0.3

100.0
50.0

Njombe district (n=146) 
Max 

12 
1500 
1200

Mbarali district (n=141)
Max

21 
3700 
3600
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They did not specialize in growing certain crops specifically for food and others for sale.

Leguminous crops grown included beans, groundnuts and bambaranuts. For the purpose of

this study common beans were studied in detail because it could affect the production,

consumption and marketing of cowpea in the sense that in the southern highland cowpeas

and beans are potential crops. Njombe concentrated on beans and bambaranuts while

Mbarali cultivated beans and groundnuts as their main legumes.

Cropping systems4.9

Table 17 indicates the crops commonly intercropped with cowpeas in the study areas.

Types of crops intercropped with cowpeasTablel7:

Types of crop

All farmers in Njombe and Mbarali districts practised intercropping. They normally

intercropped cowpeas with cereals like maize. They also intercropped this legume with

sunflower and sometimes cassava and finger millet. The cropping pattern in this area

mainly favoured the taller crops because cowpeas are sown at very low densities with no

fertilizer or any other inputs. Therefore, the productivity of this traditional system is very

low. Maize is the cereal crop commonly intercropped with cowpeas (30.9 and 68.1% of the

households in Njombe and Mbarali districts, respectively). About 20 and 1% of households

in Njombe and Mbarali intercropped cowpeas with maize and sunflower. Sunflower was

the second priority after maize for intercropping in both districts with 36.2 and 11.6% of

the households in Njombe and Mbarali districts, respectively, practicing this kind of

Maize
Sunflower
Maize and sunflower
Others

Percent
30.9
36.2
20.1
12.8

_____ Mbarali (n=145)
Frequency_______ Percent

99 68.3
17 11.7
2 1.4

27 18.6

Njombe (n=149) 
Frequency 

46 
54 
30 
19
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therefore a possible explanation of low production

and low acreage of cowpeas in the two districts.

As reported by May and Misangu (1982), cowpea yields are reduced by more than 60%

when intercropped with maize. This could be attributed to several factors including

competition for light, nutrient and moisture, reduced plant population of cowpea, time of

planting of cowpea, the cowpea and maize cultivars used and the planting pattern of the

intercrop. Cowpeas were mainly grown in small areas around homesteads, often

intercropped for a long time with various other crops such as maize, cassava, groundnuts,

sunflower and other small grains but they are not found in pure stand (Remison, 1982).

Therefore, addressing such constraints to cowpea production could greatly increases

cowpea production in the study area.

4.10 Input use

Fertilizer use in the production of cowpeas was very minimal in Mbarali (only 10% of the

households used) (Table 18).

Fertilizer applicationTablel8:

Status of fertilizer

Only 41.6% of the respondents in Njombe district used fertilizer and very few (10.1%) in

Mbarali district applied fertilizer on their farms. This could be the reason for low

production of cowpeas in the area. Efforts to increase yield of the crop should be made in

Used fertilizer
Did not use fertilizer

intercropping. This intercropping was

Mbarali (n=120)
Frequency Percent

12 10.1
108 89.9

Njombe (n=149)
Frequency Percent

62 41.6
87 58.4



65

order to exploit the existing land potential. To increase production more area should be put

under cultivation and cowpea intercropping should be avoided or minimized.

4.11 Reasons for not applying fertilizers in cowpea production

shown in Table 19.

Reasons for not applyingTable 19:

Reason

Table 19 shows the responses by farmers as to why they did not use fertilizers in the

cowpea production. Farmers in Njombe district did not apply fertilizer because they had

low knowledge about fertilizer use (59.3%). Very few households’ did not use fertilizer

due to unavailability when required (1.2%). In Mbarali district, majority of the respondents

reported that for the cultivation of cowpea, they did not use fertilizer because the soil

fertility was adequate to support the crop (61.9%). Others were not aware of fertilizer

application (28.9%) in cowpea production and few others did not use because fertilizer

prices were high and beyond their purchasing power. Low level of input use is associated

with subsistence or small-scale production, low capital investment, manual labour, use of

local cultivars, little or no fertilization, no pest control and small farm areas (FAO, 2002).

Generally, low level of inputs characterized the study area.

High price
Not available when required
Low knowledge
Soil fertility adequate

Percent
20.0

1.0
59.0
20.0

Percent
95
0.0

28.6
61.9

The reasons for not applying fertilizer in the production of cowpea by respondents are

Njombe (n=l 15) 
Frequency 

23 
1 

68 
23

Mbarali (n=125) 
Frequency 

12 
0 

36 
77
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4.12 Types of fertilizer used

The types of fertilizer used in the two districts differed from district to district (Table 20).

It was found that less than 50% of the respondents reported to apply inorganic fertilizer

alone.

Table 20: Type of fertilizer applied

Most of the respondents believed that their land was fertile enough; therefore, there was no

need of fertilizer application. For those who had at least knowledge on fertilizer use, they

combined both farmyard manure and inorganic fertilizer use, which they applied as top

dressing. In Njombe district, farmers were aware of fertilizer application (53.1% of the

respondents used organic and inorganic fertilizers). In Mbarali district, the use of fertilizers

subsidies, the prices of farm inputs continue to be beyond the reach of ordinary peasant. It

has been cited earlier by Myaka et al. (2000) that local seed and minimal use or failure to

Sources of cowpea seeds4.13

The survey findings indicated that the seed sources were mostly from the local markets and

recycled traditional seeds from the previous crop (Table 21).

Type of fertilizer
Type of fertilizer use 
Organic fertilizer 
Inorganic fertilizer 
Both

Mbarali (n=130)
Frequency Percent

43 33.3
43 33.3
44 33.4

use fertilizer lowered production and worsened household food security.

was relatively lower. This study revealed that the use of inorganic fertilizers seems to be a

rare practice due to high prices of fertilizer and availability. Even with removal of

Njombe (n=135)
Frequency Percent

25
38 28.1
72 53.1
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Table 21: Seed sources of cowpeas grown in Njombe and Mbarali districts

Source

In both Njombe and Mbarali districts seeds were obtained from own source/traditional

seeds and purchase from local markets in the district. About 76.5 and 79.4% of households

in Njombe and Mbarali districts, respectively used own seed source or purchased from the

market. Households relying on local market as the only source were 16.5 and 17.6% of the

respondents for the two districts, respectively. The remaining small portion either obtained

from own source alone, from seed exchange with other farmers or from gifts given by

relatives.

There were no farmers who used improved seeds to increase production of cowpea in the

study area. Although different varieties

distinguish them by names and it was difficult even to get their characteristics. It was cited

by Lowenberg-DeBoer (1999) that improved seed has little unless it is in the hands of

developed. But cowpea and other, genetically modified cowpea varieties will put additional

stress on these weak seed systems. The results encountered in this study clearly indicate the

facts that have led to negligence given to research and production of cowpeas in the

country and even in other parts of the world.

Own source
Local markets
Seed exchange
Gift from relatives
Own source and local markets

3.4
16.8

1.3
2.0

76.5

Percentage
1.5

17.6
1.5
0.0

79.4

were being cultivated the respondents did not

Mbarali (n=150) 
Frequency

2 
27

2 
0

119

Njombe (n=149) 
Frequency Percentage 

5 
25 

2 
3 

114

growers. Seed systems in most cowpea-producing countries in Africa are poorly
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4.14 Control measures of Held pests and diseases

Results presented in Table 22 show that most farmers did not use any control measures to

protect the cowpeas from attack by insect pests and diseases in the two districts.

Table 22: Ways to control insect pests and diseases in the field

Control measure

Although use of industrial chemicals is common in this country, less than 10% used this

method as a control measure. About, 79.2 and 76.7% of households in Njombe and

Mbarali district did not use any control measure at all. Around 10.7 and 19.2% of the

households used cultural practices to control pests and diseases. Very few households used

botanicals as a control measure. Myaka et al. (2000) also observed this situation in the

study conducted in Bagamoyo and Handeni districts. Insect pests are a major cowpea

production constraint and control strategies have mainly involved use of chemical

insecticides, which are expensive besides other negative environmental effects. Recent

studies have recommended integrated pest management (IPM) options so as to minimize

the use of chemical insecticides (Karungi et al., 2000).

Other studies also showed that some botanical products (bio-pesticides) such as tobacco

have some measure on cowpea pests’ control (Agona et al., 2000). There is therefore need

to determine their role as an IPM component. Although bruchids damage cowpea grain

during storage, initial infestation begins in the field thus control should begin at this level.

Negligence in control of field and storage pests could also be among the potential reason

Industrial chemicals
Botanicals
Cultural practices
No measure

Percent
54
4.7

10.7
79.2

Njombe (n=149) 
Frequency 

8 
7 

16 
118

Mbarali (n=145)
Frequency Percent

2 1.4
4 2.7

28 19.2
111 76.7
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for low production of cowpeas in the study areas. This could also discourage involvement

in production of this crop.

4.15 Staple foods in the study area

In the study areas the main food staples are summarized in Table 23.

The main staple for home consumptionTable 23:

Type of staple

Maize and rice were the outstanding staples in the two districts 85 and 69% with the

former being the most important. Another cereal although not as important as the previous

drought-tolerant than maize and rice.

Other food staples were cassava and sweet potatoes that in total were cultivated by 22.1

and 8.4% of the households in Njombe and Mbarali districts. The results therefore, showed

that these two crops were more important in Njombe than in Mbarali district. The position

of beans and cowpeas was not clearly revealed indicating that for food the cereals and

cassava were more important than legumes.

As food staples cowpeas and beans were highly marginal being cultivated by 2.5-3.4% of

the households in Njombe and Mbarali districts, respectively. Even with this small

Maize
Rice
Sorghum
Cassava
Sweet potatoes
Legumes

Percent
49.7
19.1
5.7

10.4
11.7
3.4

Percent
45.5
39.2
4.2
5.5
2.8
2.8

was sorghum that was probably cultivated in the dry parts of the region as it is more

Njombe (n= 148) 
Frequency 

74 
28 

9 
15 
17 

5

Mbarali (n= 143) 
Frequency 

65 
56 

6 
8 
4 
4
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percentage such crops were also used as cash crops to some households, thus worsening

household food availability. Although cowpeas are needed in the diet of the household

members, it seems cultivation of these legumes was neglected. This was proved by the

survey data on traders. This survey showed that more beans were sold than cowpeas in

terms of kilograms. Street vendors also reported that the most preferred combinations of

foodstuff were stiff porridge (ugali) with beans and rice with beans thus discriminating the

use of cowpeas. A food production system, in which the main food crop is also a cash crop,

income and food for home consumption (FAO, 1997a). Therefore, establishment of

popularization in production, consumption and trade in the two districts.

4.16 Consumption of legumes in Njombe and Mbarali districts

The legumes consumed in the two districts are summarized in Table 24

Type of legumes consumed as side dish in order of preferenceTable 24:

Legume

Beans and cowpeas were the legumes commonly consumed in the area. In total 86.1 and

90.2% of the households in Njombe and Mbarali consumed beans and cowpeas,

respectively. While beans and cowpeas were consumed at the same level in Njombe

district, beans were favoured more than cowpeas in Mbarali district. Very few farmers (1.9

and 2.8%) consumed soybeans. This was due to the fact that beans were grown mainly for

Common beans (dried)
Cowpeas (dried)
Soybeans (dried)
Others

Percent
42.7
43.2

2.0
12.1

Percent
47.4
42.8

2.8
7.0

resource poor subsistence farmers. For those farmers, crop failure will mean loss of both

reasons for marginalized cowpea production and consumption will contribute greatly to its

as is the case of maize in the study area, is open to considerable risks, especially for

Njombe (n= 148) 
Frequency 

63 
64

3 
18

Mbarali (n= 147) 
Frequency 

70 
63 
4

10
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limited. Cowpeas were regarded as inferior crop when consumed as dried grain. Cowpeas

human food resources. The ability of legumes to fix atmospheric nitrogen in soil-crop

ecosystem is one of their unique and beneficial characteristics among all plant species. In

addition to being relatively inexpensive source of dietary proteins, legumes possess other

desirable attributes such as abundance of complex carbohydrates, ability to lower serum

cholesterol in humans, high fibre content, low fat content (excluding oilseeds), high

concentration of polyunsaturated fatty acids, long shelf life and the diversity of foods that

can be made from them (APO, 2003). There is therefore; need to establish reasons for this

negative attitude on cowpea consumption in order to chart out strategies for promotion of

production and consumption of the crop. If it is limited to few cooking options, then

experiences from other parts of the country, region, continent or world could help to

change positively the image of cowpeas in Tanzania.

4.16.1 Consumption of cowpeas

From Table 24, consumption of beans and cowpeas were similar in both districts (42.9 and

47.4%) for common beans and (43.2 and 42.8%) for cowpeas in Njombe and Mbarali

districts. Cowpeas are an important crop mostly consumed by niral families. An increased

utilization of cowpeas by families who consume predominantly cereal-based diets would

improve their nutritional status and health.

cash and the market was readily available, therefore consumption within the household was

that, legumes are next to cereals in terms of their economic and nutritional importance as

were mostly consumed after being transformed to other products. APO (2003), reported
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The consumption pattern of cowpeas in Njombe and Mbarali districts was as shown in

Fig. 6

Consumption trends of cowpeas from 1999/00-2003/04Figure 6:

Between the year 1999/00 and 2003/04, there was generally a declining trend of cowpeas

consumption in Njombe and Mbarali districts. The decline in Mbarali (a weak grower) was

sharper than Njombe (a strong grower) districts.

4.16.2 Frequency of consumption of cowpea grain per week

During the survey respondents estimated the frequency of cowpea consumption in their

households per week (Table 25).

Consumption of cowpea grain per weekTable 25:

Frequency

Once per week 
Two or three times 
More than three times

Mbarali (n=147)
Frequency_____ Percent

69 46.9
65 44.1
13 9.0

Njombe (n=149)
Frequency Percent

72 48.3
67 45.0
10 6.7
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In both districts, the consumption of cowpeas by majority of the households was once per

week. Also, consumption twice or three times per week was outstanding. In aggregate,

consumption once to thrice per week was by 93.3 and 91.9% of the households in Njombe

and Mbarali, respectively. These results showed that despite low production, this crop was

important in the area, although not consumed on a daily basis. Consumption of cowpea

was not very common, not only because they were considered

inferior commodity, but also very few sampled household (9%) reported to know different

recipes incorporating cowpeas. The available recipes for cowpea in the study areas were

boiled cowpeas sauce incorporating onions and little oil (15%); mixture of cowpea grains

added to partially boiled maize (kande) (35%) and boiled green grains or vegetable (30%).

snack (6ugza)(20%). This was

contrary to a research done in Handeni and Bagamoyo districts in which farmers were able

to identify some 25 recipes on cowpeas based on leaves, green and dry grains (Myaka et

al., 2000). Farm families in Iringa and Mbeya could benefit from such recipes if they are

exposed to them. Therefore, limited recipes can be among the constraints to cowpea use in

the study area.

4.16.3 Forms in which cowpeas were consumed in the study area

Table 26 shows forms in which cowpeas were consumed in the study areas.

Forms of cowpeas consumption in Njombe and Mbarali districtsTable 26:

Category form

Fresh leaves 
Dry leaves 
Green peas

grains in the study areas

Another recipe, which was not very common, was as a

Njombe (n=137)
Frequency Percent

46 33.6
48 35.0
43 31.4

Mbarali (n=131)
Frequency Percent

52 39.8
41 31.6
38 28.6
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Cowpeas were consumed in three forms: fresh leaves (33.2 and 39.8%), dried leaves (35.1

and 31.6%) and green cowpeas (31.6 and 28.6%) for Njombe and Mbarali districts,

respectively. These three forms seemed to be almost equally important. The young leaves

and shoots were consumed as spinach and provided one of the most widely used pot herbs

in Tropical Africa. They are often dried and stored for dry-season use. The value as a pot

herb is due to the fact that cowpeas do not mature in a definite period, but continue to

produce new leaves if cut back regularly from an early stage. Green leafy vegetables are

well known as a source of protein, vitamins (A and C) and minerals, especially iron

(Nielsen et al., 1997). For this reason, promotion of cowpea consumption implies

increasing supply of these vital nutrients in the community to fight protein energy

malnutrition (PEM), anaemia and vitamin A deficiency. Therefore, even consumption of

dried grains (potential protein source) need to be promoted in households not used to this

form of consumption.

Also, consumption of all forms agrees with Bittenbender (1992), that cowpeas are grown

consumed as spinach and served boiled. Leaves also are often dried and stored for dry

season use. All forms were considered important, as they provided vitamins and minerals.

The vitamins and minerals needed to prevent micronutrient malnutrition are present in

variety of foods. Micronutrient-rich foods include both foods that contain high levels of the

respective micronutrient. Foods that contain lower levels of micronutrients but are eaten in

large quantities may also be considered to be micronutrient-rich foods (FAO, 1997b).

most commonly for their edible seeds, their young leaves and green grains. The leaves are
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4.16.4 Consumption of other green vegetables

The results in Table 27 show the alternative green vegetables, which were consumed by the

farmers in the study areas.

Substitute for cowpeas leavesTable 27:

Type of vegetable

According to the survey, cowpea leaves were harvested mainly for home consumption and

thus, very few respondents harvested them for sale. These cowpea leaves were consumed

only whining the rainfall season. In Njombe many farmers relied much on indigenous

vegetables (33.2% of the households) because of existence of natural forests. In Mbarali

only 17.5% consumed these indigenous vegetables. In Mbarali district farmers depended

amaranthus (54.7%) than in Njombe district (21.7%). These indigenous

vegetables included cassava leaves (kisamvu) and pumpkin leaves (tetere). In the study

area, households also consumed cabbage (25.8 and 16.7%); spinach (19.3 and 9.8%) in

Njombe and Mbarali, respectively. These vegetables were obtained through purchase from

consumed when available, especially during the rainy season sometimes consuming them

families in the rural areas.

Amaranthus
Cabbage
Spinach
Green peas
Others/ wild leaves

Percent
54.7
16.7
9.8
1.3

17.5

Percent
21.7
25.8
19.3
0.0

33.2

the market or some farmers had them in their home gardens. These vegetables were

as side dishes without any other protein source. This is a common practice in many

Njombe (n=147) 
Frequency 

32 
38 
28 

0 
49

Mbarali (n=141) 
Frequency 

77 
24 
14 
2 

24

more on
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4.16.5 Problems associated with consumption of cowpeas

Table 28 summarizes the problems that were reported by the sampled households.

Table 28: Problems in cowpeas consumption

Problem

While Njombe cited palatability as the main problem limiting cowpea consumption

(62.8%) the main problem in Mbarali was flatulence (60.7%). However, in the two districts

palatability and flatulence were the main problems that hindered wide utilization of

cowpea grains. Such problems have solutions. For example, APO (2003), cited that,

cooking impart

increases the nutritive value by destroying certain antigrowth factors and enzyme

inhibitors.

Flatulence problem affected 30.2 and 60.7% of the households in Njombe and Mbarali

districts, respectively. It caused discomfort as also reported by Wagner et al. (1977) that

the production of gas caused distension as well as stomach pain. Although beans are

popularly accepted in both districts, they have a similar problem as cowpeas. So, flatulence

cannot be a strong reason for refraining from consuming cowpeas.

Some respondents (7.0 and 3.6% in Njombe and Mbarali districts) reported cowpea

good soup due to hard seed coat. From the literature review very little work has been done

Palatability
Cookability
Flatulence factor

Percent
62.8
7.0

30.2

Mbarali (n=122)
Frequency_____ Percent

44 35.7
4 3.6

74 60.7

cooking ability as a problem. The respondents complained that cowpeas did not make a

a soft texture, improves palatability, enhances digestibility and also

Njombe (n=l 17) 
Frequency 

74 
8 

35
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in promotion of consumption of cowpeas. There is a need to explore alternative uses of the

crop both at household and commercial levels in the country and elsewhere. Households

need to be trained on preparation of various recipes from cowpeas. This will give a wider

choice of food menu in the household based on cowpeas and thus promote more

consumption of this food crop and eventually better nutrition of household members.

4.17 Comparison of production, consumption and sales of cowpeas in the study

area

T-tests were carried out on variables for as production, consumption, marketed amount and

income generated against districts to test if there was any statistical difference between the

two districts (Table 29).

T-test results on production, consumption and salesTable 29:

1999/00

2000/01

2001/02

2002/03

2003/04

In all the years between 1999/00 and 2003/04 Njombe produced significantly (p<0.01)

variable between years between the districts. As for production, the average amount of sold

Njombe 
Mbarali 
Njombe 
Mbarali

41
34
31
37
34
27

Average 
amount 

sold (kg)

407
289
312
187
242
126
187
80
128
54

Results 
of t- 
test

Results 
of t- 
test

Results 
of t- 
test

Average 
amount 
produced 

(kg) 
467 
278 
357 
205

Average 
amount 

consumed 
(kg) 

45 
52 
39 
47

274
129
208
96
140
66___________

’Significant p< 0.05

Njombe 
Mbarali 
Njombe 
Mbarali 
Njombe 

____ Mbarali 
Significant p< 0.01

more cowpeas than Mbarali. The amount consumed by the studied households was
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cowpeas for Njombe district was significantly (p<0.05) higher than for Mbarali district.

This indicated that cowpea was both a food and cash crop in the area. The reasons for the

difference could be due to the fact that the area under cowpea cultivation as intercrop with

other crops was large in Njombe district as compared to Mbarali district. It is also possible

that farmers in Njombe were more knowledgeable about cowpea production and

controlling storage pests. Intercropping cowpeas with other crops definitely lowered crop

yields as also supported by Willey (1979). Therefore, farmers need to be educated so that

they grow a sole crop instead of intercrop if they are to increase yield of cowpeas in the

household. Mbarali consumed and sold more beans than Njombe and Njombe consumed

more cowpeas than Mbarali. Therefore, in Mbarali district cowpeas produced were more

for cash crop than for food. Also, more farmers in Mbarali district cited flatulence as a

problem during cowpeas consumption and this could thus limit the amount of cowpeas

consumed in the district.

Methods used in cowpeas storage4.18

Table 30 indicates the common grain storage facilities in the study areas.

Storage methodsTable 30:

Method

The common grain storage facilities in the study areas were polyethylene sacks (62.7% and

43.4% in Mbarali and Njombe, respectively). Plastic containers (40.3 and 14.5%) were the

Sacks (plastic)
Plastic container
Traditional granaries
Drums
Others

Percent
43.4
40.3

6.9
6.9
2.5

Frequency
93
21
20

4
11

Mbarali (n= 149) 
Percent 

62.4 
14.5 
13.3 
2.6 
7.2

Njombe (n=149) 
Frequency 

65 
60 
10 
10 
4
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granaries accounted for only 6.9 and 13.3% in Njombe and Mbarali districts, respectively.

Households make choices on how much to store and how much to sell depending on the

market price, there own consumption needs, storage facilities and their needs for

immediate cash. According to Singh et al. (1997), low resource farmers often sell their

cowpeas at harvest, when prices are lowest in the year, partly because they anticipate

storage losses. Being aware of the storage problems, they are interested in better techniques

for preserving their grain after harvest. Presently, farmers have no systematic methodology

for assessing the economics of storage losses of cowpea grain. This situation calls for more

education to the farmers to have simple but durable traditional granaries to protect their

produce from being attacked by insects. Cost of manufactured storage structures

construction of improved granaries could be a sustainable way of protecting cowpeas in the

area.

4.18.1 Storage losses

Most of the farmers reported to have crop losses during storage (Table 31).

Losses during cowpea storageTable 31:

Loss

About 91.3 and 74.6% of surveyed households in Njombe and Mbarali suffered crop loss

in 2002/03 seasons. Grain legumes remain in edible condition for several years if properly

stored. However, they are susceptible to infestation both in the field and during storage and

Loss encountered
No loss

Mbarali (n= 141)
Frequency_____ Percent

105 74.6
36 25.4

cause serious deterioration in the nutritive value of the grain. The grain damage ranges

availability and affordability by rural households is to believe that education on

Njombe (n= 149)
Frequency Percent

136 91.3
13 8.7

second option for storage facilities in Njombe and Mbarali respectively. Traditional
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from 30 to 70% of the grain (APO, 2003). Also, according to AATF (2004), losses can be

as high as 90% in severe cases. This problem can be addressed through conventional

breeding and genetic enhancement of the crop. With appropriate technologies, it is

expected that farmers will achieve higher yields of better quality cowpea that would impact

on the trading volumes and general livelihoods of the producers, traders, processors and

consumers, especially in the study area.

4.18.2 The main causes of storage loss

The major causes of the storage loss were the insects and rodents (Table 32).

Causes of the losses during storageTable 32:

Cause

Insect pests affected cowpeas in 80.1 and 73.6% of the respondent’s households in Njombe

and Mbarali districts, respectively indicating that it is one of the main causes of post­

harvest losses in cowpeas. Rodents were to a lesser extent also a problem. More findings

were observed by FAO (1985) that once the crops have been harvested, the grains continue

to be damaged by insects, particularly weevil (bruchids, which can destroy or induce

quality degradation in a granary full of cowpeas within two or three months). For ensuring

household food security there is still a big challenge to enable farmers extend shelf life of

cowpeas over 12 months period between successive harvests.

Rodents
Insects

Njombe (n= 136) 
Frequency 

27 
109

Percent
19.9
80.1

Mbarali (n= 106) 
Frequency Percent

28 26.4
78 73.6
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4.18.3 Measures used to control storage pests

The control measures for the storage pests differed from place to place. The most

commonly used pest control measures in the study areas were the use of agrochemicals,

botanicals, and construction of raising storage structures (Table 33).

Table 33: Measures used to control losses

Measure

Whereas in Njombe district use of industrial chemicals (67.6%) was outstanding measure

to control the losses, most Mbarali respondents did not use any measures at all (63.0%). It

is possible that they sold the crop in the few months after harvest. The study found two

major problems associated with the storage of grain legumes in the study area that caused

serious economic losses to the farmers. These were partly because of poor storage practices

and lack of simple processing methods to add value and extend cowpeas storage period.

Therefore, the processing of cowpeas into acceptable and long shelf life products can be

one approach that will help to reduce the excessive loss and deterioration due to storage. In

addition, it is envisaged that a process to produce a marketable, easy to handle food using a

method already known might stimulate the cultivation of cowpeas. Increased production

general improvement of the protein nutrition of the population. Pest management in

cowpeas is problematic because the economics of chemical control and pesticides

availability are major constraints (Mangalu, 1998).

No measures
Industrial chemicals
Botanicals
Raised storage structures
Others

Percent
63.0
24.1

7.4
5.5
0.0

Percent
14.0
67.6
17.0
0.7
0.7

with its associated monetary gains can lead to increased consumption and therefore a

Njombe (n= 136) 
Frequency 

19 
92 
23 

1 
1

Mbarali (n= 108) 
Frequency 

68 
26 

8 
6 
0
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4.19 Cowpea marketing

Table 34 shows the time in months that elapse before farmers sell their produce.

Table 34: Sales time of the crop after harvesting

Period

Around 90% of the households in Njombe and Mbarali districts sold their crop within 4 to

6 months. Farmers in Mbarali district sold much earlier than those in Njombe district. This

early sale could be due to need for cash, and/or failure to control the storage pests. Selling

cowpeas at the time of harvest or during the first months of the harvest does not benefit the

farmer. This is because; at this time prices are generally low and thus lower the income that

the farmer gets from the sales. Also, early sale threatens food security in the households

because it reduces the amount stored and there is no assurance that the returns from this

sale will be used to buy the same cowpeas or other food when such food will be needed.

Farmers sell their produce to village traders and middlemen while some send to distant

markets. The sole important market for cowpea is believed to be Makambako, which is the

regional largest receiver of cowpeas. Low marketability opportunities and high input prices

were the major bottlenecks in production of cowpeas. According to farmers, the market

problem was more serious for the Mbarali district than Njombe district. This was because

the potential market (Makambako) was within Njombe while Mbarali was a bit far from it,

Less than a month 
1-2 month 
3-4 month 
5-6 month 
7-8 month 
9-10 month 
Above 10 months

Percent
14.7
38.2
35.3

5.9
2.9
1.5
1.5

Percent
4.7

19.5
36.9
26.8

2.7
1.3
8.1

Njombe (n= 149) 
Frequency 

7 
29 
55 
40 

4 
2 

12

Mbarali (n= 136) 
Frequency 

20 
52 
48 

8 
4 
2 
2
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thus making cost of transport a problem. The only time when there were market

opportunities was during famine periods.

The amounts of cowpeas sold in five seasons were as presented in Fig. 7.

Sale of cowpeas in Kg

Trend of sales of cowpeas from 1999/00-2003/04Figure 7:

The amounts of cowpea sales decreased for both districts between 1999/00 and 2003/04.

The average sales per household per season were still very low about 255kg for Njombe

and 147kg for Mbarali district. According to the key informants, lack of markets was a big

discouragement that made farmers produce at subsistence level, thus resulting in declining

sales between the season 1999/00 and 2003/04.

♦—Mbarali
♦—Njombe
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4.19.1 Cowpeas marketing constraints

Results in Table 35 showed the problems encountered by fanners in marketing of cowpeas

in the study area.

Table 35: Problems in cowpea marketing

Problem

In Njombe district low cowpeas price was the major problem encountered (67.3%) of the

households while in Mbarali district, the major marketing constraint was the long distance

from the market (66.0%). The later problem in Njombe district (27.6%). In aggregate, price

of the commodity and distance from the market were the major problems in marketing of

cowpeas. Also, lack of reliable buyers was a constraint affecting 5.1 and 12.0% of the

households in Njombe and Mbarali districts, respectively. As cited earlier by Coulter

(1994), that lack of transport facilities and extreme variability of harvest hinder trading

activity. Therefore, in order to improve marketing of cowpeas in the study districts, the low

prices need to be addressed. This can be done through value adding and improved storage.

Also in order to alleviate long distance market outlet, there is a need to improve linkage

with markets and traders.

Income generating activities apart from farming4.20

Table 36 summarizes the types of activities carried out as off farm activities in the two

districts.

Price is low
Market is very far from home 
Buyers not available

Njombe (n= 131) 
Frequency 

88 
36 

7

Percent
67.3
27.6

5.1

Mbarali (n= 102)
Frequency Percent

23 22.0
67 66.0
12 12.0
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Table 36: Type of other activities carried in the study area

Type of activity

Majority of farmers in Njombe and Mbarali were full time farmers. However, some were

reported to have some off-farm activities as complementary sources of income to their

households. Therefore, the majority of households depended on both farm and non-farm

sources of cash income. The non-farm income sources included small business that

accounted for about 52.3 and 78.5% of the households in Njombe and Mbarali,

respectively. This was followed by oil extraction (23.3 and 12.3%) of the households in

Njombe and Mbarali districts. Carpentry was also reported to contribute some income in

the household (22.1 and 9.2% of the households in Njombe and Mbarali districts).

Additional employment and income was also derived from livestock sale, development of

small-scale agro-industries involving post-harvest activities like milk processing and

marketing of foods and other agricultural crops (2.3 and 4.0%) in Njombe and Mbarali

districts. This is a key factor both in overall development and improving income of the

poorer sectors of the population.

4.20.1 Cowpeas contribution to household socio-economic status

Figure 8a shows the proportions of various crops and other activities in the household

income in the potential cowpeas growing area.

Small business 
Oil extraction 
Carpentry 
Others

Percentage
52.3
23.3
22.1

2.3

Frequency
102

16
12
0

Mbarali (n=130) 
Percentage 

78.5 
12.3 
9.2 
0.0

Njombe (n=l 27) 
Frequency 

67 
29 
28 

3
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Income (%) in Njombe district

Proportion of income from different activities in Njombe districtFigure 8a:

In Njombe district other activities contributed more to the regular household income

(34%), followed by paddy (24%), other crops (14%), maize (9%), common beans (8%),

sunflower (7%) and lastly cowpea (4%). Cowpea had the least contribution to the

household income. This figure was a bit higher than the other findings obtained by

Mwanga (2002) in Kondoa district where cowpea had veiy little contribution to the

household income (about 3.3%).

Figure 8b shows the contribution of various crops and other activities in the household

income in the less potential growing cowpeas area (Mbarali district).
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Income (%) in Mbarali District

Income contributions from different activities in Mbarali districtFigure 8b:

The study found that in Mbarali, paddy/rice contributes more in the regular household

income (about 31%), followed by other activities (21%), maize (17%), other crops (12%),

common beans (9%), sunflower (7%) and cowpea (3%). As for the case of Njombe district,

cowpeas contributed the least in the household income in Mbarali district. According to

Mwanga (2002) the findings, in Mbarali were quite similar to those observed in Kondoa

district.

More than 50% the farmers in Njombe and Mbarali districts would be considered as small-

scale farmers. Such fanners are mostly engaged in producing for both domestic markets

and for their own consumption.

□ Other Crops 
12%

□ Cowpeas 
3%

□ Maize 
17%

□ Other Activities 
21%

□ Common Beans / 
9%

□ Sunflower
7%

□ Rice
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Most of the farmers in the study area may be described as poor. Some of the main factors

responsible for the low income were their limited access to inputs, lack of reliable markets,

the limited access to support facilities such as storage, processing, transportation, access to

improved varieties developed specifically for the area and lack of appropriate technological

packages required for optimizing yield.

4.21 Comparison of income generated from different crops in Njombe and Mbarali

districts

The relationship of income contributed by different sales is indicated in Table 37.

Income generated from different crops for the season 1999/00-2003/04Table 37:

in Njombe and Mbarali

Income from rice (Tshs)

Income from crop maize (Tshs)

Income from sunflower (Tshs)

Income from common beans (Tshs)

Income from other crops (Tshs)

469,920**
Significant level p= 0.01

The comparisons of income contribution to the household by different crops in the period

25,445
49,628 

312,762 
334,333 
160,509 
127,466
63,442 
90,736 
85,189 
109,279 
120,240 
197,593 
201,800

Njombe
Significant level p= 0.05

Income source___________
Income from cowpeas (Tshs)

Name of district Mean (Tshs) 
Mbarali 
Njombe 
Mbarali 
Njombe 
Mbarali 
Njombe 
Mbarali 
Njombe 
Mbarali 
Njombe 
Mbarali 
Njombe 

Income obtained from other activities by the Mbarali 
household (Tshs)

from season 1999/00 to 2003/04 were negatively and statistically not significant. This was
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unexpected except for the income contributed by other activities. The average income

contributed by other activities in Njombe district (Tshs 469,920.00 in the households) was

highly significant as compared to Mbarali (Tshs 201,800.00). This was due the presence of

many respondents in Njombe district engaged in other activities than Mbarali district.

4.22 Major problems in cowpea production

Results in Table 38 showed that diseases and insect pests were the major problems in

cowpeas affecting about 63% of the respondents.

Major problems in cowpea productionTable 38:

Problem

Other problems such as high prices of inputs affected 20.5 and 21.4% of the households.

Availability of inputs (5.0 and 4.8%) and inadequate extension services (1.3 and 1.2%)

farmers neglecting the crop. This study also observed that almost all farmers from the two

districts had similar problems. Farmers complained that high prices of inputs for

controlling insect pests and diseases was the cause for prevalence of pests and diseases.

Majority of the farmers could not afford the prices, and as results, they used traditional

methods of crop production thus realizing poor yields. Furthermore, lack of market to sell

their produce, markets instability and low crop prices were the additional problems

affecting cowpeas production.

Diseases and insect pests 
High prices of inputs 
Inadequate technical know how 
Availability of inputs 
Inadequate extension services

Mbarali (n= 149) 
Frequency 

95 
32 
14 

7 
2

Percent
63.6
21.4 

9.0 
4.8 
1.2

Percent
63.0
20.5
10.2
5.0
1.3

were also less important. These constraints could influence yield thus resulting in many

Njombe n= (150) 
Frequency 

95 
31 
15 
7 
2
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4.23 Farmers’ suggestions on how to improve cowpea production

Farmers in Njombe and Mbarali districts gave their suggestion on how to improve cowpea

production as follows:

i) Improving fanners awareness on the importance of cowpea (25.9%)

ii) More research on the crop to release varieties resistant to insects and diseases

(25.0%)

Availability of pesticides at affordable prices (23.6%)iii)

iv) Search for more markets for their produce (23.2%) and

Provision of training on improved cowpea production and storage techniquesv)

(2.3%)

4.24 Market traders

4.24.1 Overview

sold. This group indicated the sale of cowpeas as compared to beans in the study areas.

Majority of the traders were males, married and had primary school education (Table39).

These were the people sampled from the places where cowpeas and other legumes were
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Table 39: Socio-economic characteristics of the sampled traders

PercentFrequency

This may be explained by the fact that cowpea trading activity is

activity, therefore, traders find it convenient to have wives to take care of household chores

while they are away for trading activities. Also, since married men have family obligation,

they engage in trading activities in order to generate income o met various family cash

requirements. This is an indication that the literacy level of cowpea traders was good

enough for them to cany out cowpea trading.

4.24.2 Business establishment

Majority of the respondents were familiar with their business because the period at the time

of study, they had been in business was more than five years. The reasons for establishing

3
23

3
1

6
23

1

24
6

9
19
2

6
17
4
2

21.4
75.0

3.6

80.0
20.0

10.7
75.0
10.7
3.6

30.0
63.3

6.7

19.2
61.5
15.5
3.8

Characteristic_____________________
Size of the household

1.00-2.00
3.00-4.00
5.00-6.00
7.00-8.00

Gender of the head of household
Male
Female

Age of head of the household (years) 
Between 18-25 years old (young adults) 
Between 26-55 years old (adults) 
Above 55 years old (old)

Marital status of the head of the household
Single
Married
Widow

Education level of the respondent
No formal schooling
Primary school
Secondary school
Above secondary school

a time consuming
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source for employment

(Table 40).

Table 40: Reasons for establishing the business

Most traders (76.7%) decided to start the trade so that they could earn income for their

daily requirements and 23.3% as a source of employment. Engaging in different activities

at household level or any level so as to sustain life can increase household incomes.

Investment in post-harvest systems is essential in order to maximize benefits gained from

improvement in crop yields (NRI, 2005b).

The findings showed that a large number of traders engaged in selling cowpeas in the year

between 2001 and 2002 (Table 41).

Start of cowpea salesTable 41:

Year PercentFrequency
1995 6.72

Employment
Total

1
1
5
2
6
7
3
3

30

7
30

23.3
100.0

3.3
3.3

16.7
6.7

20.0
23.3
10.0
10.0

100.0

1997
1998
1999
2000
2001
2002
2003
2004
Total

Reason________
Source of income

Frequency
23

Percent
76.7

the business were mainly for income generation and as a
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Although there was an increase of traders in cowpea sale, this had nothing to do with the

production, consumption and marketing from the farmers except for Njombe district,

where there was an increase of cowpeas consumption in 2002. This increase was just a

temporal service.

Table 42 shows the consumer of cowpeas in the study areas.

Sources of customersTable 42:

Customer PercentFrequency
Street vendors 23.37

Home consumption 40.012
Hotel and restaurant 6.72

Total 100.030

Most of the customers (40.0%) came from the households. Others were street vendors

(23.3%), and hotels and restaurants (6.7%). Others (30%) were from those areas where this

mainly in the form of preparation of snacks like bagia. The same findings were found in

West Africa. Currently, at-home consumption was approximately 250g/person-week.

Street vendors produce many flour-based products. A recent survey indicates that street

vendors used cowpea flour exclusively to make akara (bagia). Based on an estimated

typical adult meal of 5-6 akara pieces per person (12g of flour per piece), therefore it was

estimated that consumption of cowpea flour was about of 100g (0.1kg) per person per

week (CRSP, 2002).

crop did not grow well. The consumption of cowpeas by street vendors and hotels was
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4.24.3 Sources of supply

Majority of traders indicated that their main supply of cowpeas was within the district.

This indicated that these traders were the ones who went to farmers and bought their

produce, normally at very low prices. Male traders dominated this business with stock

ranging between 500 and 1,000kg of cowpeas. The average price was 500.00 Tshs per

kilogram. The traders sold their stock to individual consumers who visited the market

place. Urban and peri-urban consumers got their needs from these traders but the amount

demanded was quite small, ranging between 0.5 and 20kg per individual. On average, the

surveyed traders sold about 68kg of cowpeas per day. Compared to common beans, the

amount sold per day was 104kg, and the average quantity of beans purchased by an

produced in all countries in the region and appear together and are often sold by the same

vendors. Beans are more traded than cowpeas thus appearing to be more of a subsistence

crop.

Table 43 summarizes the comments drawn from the traders on the strategies to improve

cowpea marketing in the districts.

Table 43: Comments by the traders on the improvement of cowpea marketing

Comment_____________________________________
Beans are highly demanded for consumption than cowpeas 
Demand varies according to seasons
No response
Total 

Frequency
22

4
4

30

Percent
73.3
13.3
13.3

100.0

than cowpeas. According to Lowenberg-DeBoer et al. (1999), both beans and cowpeas are

individual per day is 11kg. This indicated that consumption of common beans was more
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4.25 Street vendors

Street vendors are the people who are working in the informal sector dealing with the

preparation of food to different people. For the purpose of this study they were sampled to

show the consumption of cowpeas.

4.25.1 Socio-characteristics of the street vendors

These characteristics were as summarized in Table 44.

Social characteristics of the street vendorsTable 44:

Frequency Percent

4.25.1.1 Household size

From the findings (Table 44) street vendors had big family sizes (1-4 persons/family). It is

possible that such big family sizes prompted the search for income generation activities,

besides farming, as a coping strategy.

2
27

1

8
21

1

25
5

8
17

5

14
11
2
3

26.7
56.6
16.7

46.7
36.7

6.6
10.0

83.3
16.7

6.7
90.0

3.3

26.7
70.0

3.3

Characteristic______________________
Household size

1-2
3-4
5-6
7-8

Gender of the head of household
Male
Female

Age of head of the household (years) 
Between 18-25 years old (young adults) 
Between 26-55 years old (adults) 
Above 55 years old (old)

Marital status of the head of the household
Single
Married
Widow

Education level of the respondent
No formal schooling 
Primary school 
Secondary school
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4.25.1.2 Gender of the sampled street vendor

Survey findings Table 44 indicated that women, who constituted 83.3%, mostly performed

often major producers and processors of family food. In urban areas, women are involved

in both the marketing and purchasing of food supplies as well as in the sector of street food

production and sales. In Africa 90% of the street food business is conducted by women

(FAO, 1999) and this fully support the findings of this study where 83.3% were females.

This section need full support if is to produce safe food since most of the key actors in such

business are primary school leavers.

4.25.1.3 Age of sampled street vendor

Findings (Table 44) showed that majority of the vendors’ (70.0%) were aged between 26

and 55 years. This is the active population in the community who in many cases has

dependants in their households hence to work hard so as to ensure food availability within

the household. For this reason, also the young adults (26.7%) participated in food trade to

sustain life. Another study reported that women who engaged in street foods are mainly

women between 30 and 39years (Nattrass, 1987).

4.25.1.4 Marital status of the sampled street vendor

The study findings (Table 44) indicated that 56.7% of the street vendors in the study area

accounted for 26.7% and 16.7%, respectively. This may be explained by the fact that street

food preparation activity is time consuming, therefore, vendors found it convenient to have

partner so that the workload would be distributed among them. Also, since married

street food trading activities leaving 16.7% as male vendors. In rural areas, women are

were married. Also, the results further indicated that single, widowed and divorced
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men/women have family obligations, they engaged in food preparation activities in order to

generate income to meet various family requirements. Women often face difficult choices

in time allocation decisions. Although caution is needed in generalizing about people’s

time allocation patterns and burdens, data from different areas supported the popular belief

that women not only work longer hours than men but also spend more hours in productive

activities per day than men. Data from Mbeya revealed that women worked 12 to 14 hours

during the dry season and 14 to 17 hours during the wet season, without rest. In these areas

men worked 8 to 10 hours during diy season and 10 hours in the wet season, with a rest

period of 3 to 4 hours (Mwalemba, 1995).

4.25.1.5 Education level of the sampled street vendor

The education level as indicated in Table 44 shows that only 6.7% of the sampled traders

had no formal education, the remaining (more than 90%) had formal education. This is an

indication that the literacy level of street vendors was good enough for them to carry out

food preparation. However, they did not study to beyond primary school level. In order for

these vendors to perform their job properly, more food-related knowledge need to be

imparted to them, especially on food preparation and hygiene Ferguson (2005) indicates

that when women are empowered through education and inclusion in the research and

development process, their well-being and that of their children is often enhanced.

4.25.2 Comparison of the traders and street vendors

The sample size consisted of 60 respondents (30 traders and 30 street vendors). Tables 39

and 44 show that in the sample, there were more males in market trading activity and more

females in street food vending activity. Their education level for traders (75.0%) and street

vendors (90.0%) was at the level of primary school leaver but street vendors having higher
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percentage. Household sizes in the two districts on average were 3 and 4 persons per

household.

4.25.3 The most preferred foodstuff in the study areas

Preference of most preferred foodstuff was judged by price or availability

(Table 45).

Reasons to those preferencesTable 45:

The most preferred foodstuff by most customers was stiff porridge (ugali) with beans and

like rice/stiff porridge (ugali) with protein source like meat and fish as a side dish proved

to be too expensive. The consumption of cowpea grains as side dish was negligible since

nobody reported to prepare it.

4.25.4 Comparison in fuel consumption

Table 46 compares the fuel consumption during cooking of common beans and cowpeas.

Table 46: Comparison in fuel consumption by beans and cowpeas

rice beans accompanied by vegetables. The reasons for the preference were that prices

Type of foodstuff________
Beans consume more fuel 
Cowpeas consume more fuel 
Total

Category label 
Low price 
Availability 
Traditional

Frequency
15
12

3

Percent
48.3
41.4
10.3

Frequency
19
11
30

Percent
61.5
38.5

100.0

were low (48.3%) and the food items were readily available (41.4%). Other combinations
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According to the survey data, common beans consumed more fuel (61.5% of households)

than cowpeas, (38.5% of households). In contrary, Waniska and John (2002) reported that

food that required less preparation time and that which had diverse textures and flavours

would have significant positive impacts on women’s role in society and quality of life. In

the present study this was not the case because cowpeas require less time but their

consumption was little as compared to that of beans. More findings, by Duke (1981),

indicated that legumes require a very long cooking time ranging from one to four hours in

the case of whole bean grains in order to reach an acceptable soft consistency but cowpeas

require less time, thus being more favoured.

4.25.5 Profit from the business by street vendors

Incomes generated from selling street food are presented in Table 47.

Profit earned from daily salesTable 47:

The results indicated that 33.3% of the street vendors earned an income of Tshs less than

1,000 per day, whereas about 36.7% were in the range of between Tshs 1,000 and 5,000;

16.7% earned between Tshs 5,000 and 10,000 and 10.0% earned Tshs 10,000 or more. The

expansion of the street food trade has been largely a result of the substantial demand for

readily prepared food by school children, urban workers and homemakers, who had limited

time and often lived in housing where cooking was difficult because of overcrowding. This

Category label______
Less than Tshs 1,000. 
1,000-5,000 (Tshs) 
5,000-10,000 (Tshs) 
Above 10,000 
No response 
Total

Frequency
10
11

5
3
1

30

Percent
33.3
36.7
16.7
10.0
3.3

100.0
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underemployed, who have found a livelihood in informal street food activities. The street

food sector contributes to the maintenance of food traditions by offering local dishes. The

sector provides a valuable service for urban consumers and is a source of cash income for

vendors many of whom are women (FAO, 1999).

Table 48 shows the comments and suggestions regarding the selling of street foods.

Table 48: Comments regarding the business by street vendors

From the findings 23.3% suggested the provision of credits and loans to street food

providers, 20.0% commented that due to low profit, street vendors could unite to form a

group so as to operate efficiently. A few (6.7%) commented on the high running costs and

30% had no response. Literature reported that street vending activities offer women

economic independence such that they can escape the gender oppression so common in

important determinant to success of these vendors.

Category label_________________________
Street food vendors should unite into groups 
Loans should be directed to street food vendors
Low profit
High initial running cost
No response
Total

Frequency
6
7
6
2
9

30

Percent
20.0
23.3
20.0
6.7

30.0
100.0

need has been recognized and met by the growing number of urban unemployed or

patriarchal society (Nattrass, 1987). The level of income has been shown to be an
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1 Overview

This chapter presents the conclusions and recommendations based on the findings of the

study. The chapter is divided into two sub-sections: conclusions and recommendations.

5.2 Conclusions

Based on the findings of the study, the following conclusions can be drawn:

The cultivated land varied considerably in Njombe and Mbarali districts. Thisi)

could be the reason for low production of cowpeas in the area. Land shortage

was not the major cause of inadequate food. Fertility of the soil for crop

production could be the main cause of low cowpea production.

There was a decrease in production of cowpeas from 1999 to 2003. Among theii)

reliable market, diseases and insect pests, inadequate knowledge on cowpeas

production and high prices of agricultural inputs. The reasons for the crop being

not sufficient could be due to the low yields since they used poor technology in

cowpea production and the little cowpea they produced was sold to get cash to

buy other necessary household needs.

iii) Majority of farmers in Njombe and Mbarali districts practised intercropping.

They normally intercropped with cereals, sunflower and sometimes cassava and

reasons for production decreasing as reported by the respondents were lack of
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finger millet. The cropping pattern in this area mainly favoured the taller crops

because cowpeas were sown at very low densities with no fertilizer or use of

other inputs. This intercropping was therefore a possible explanation for low

acreage and thus low production of cowpeas in the two districts.

iv) Fertilizer application was very minimal and could have an impact on the yield

expected. This could be the reason for relatively low production. Low level of

input use is associated with subsistence farming and could have consequently

prompted negligence in research and production of cowpeas in the study area.

The consumption was once to thrice per week in Njombe and Mbarali,v)

important in the area, although not consumed on a daily basis. Consumption of

cowpea grains in the study area was not common, because very few sampled

household knew how different recipes could incorporate cowpeas in their

preparation.

Cowpeas were consumed in three forms that seemed to be almost equallyvi)

important that could be vital in reducing malnutrition. These increased supply

of vital nutrients in the community to fight PEM, anaemia and vitamin A

deficiency.

vii) Cowpea leaves

sale. These leaves were consumed only when they were in season. There is

respectively. These results showed that despite low production, this crop was

were harvested mainly for home consumption, and rarely for
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therefore potential for extending their use in dry form through processing to

ensure availability of this important food at the time of scarcity.

viii) The common grain storage facilities in the study areas were polyethylene sacks,

plastic containers and local granaries. These exposed the produce to storage

pests, particularly insects and rodents. Poor storage practices and lack of simple

processing methods to convert the grains into easily stored products could be

responsible for increasing loss of produce and discouraging production of

cowpeas in the area.

The average amount of cowpeas sold in Njombe district was significantlyix)

higher than for Mbarali district, indicating that cowpea could be a promising

cash crop in the area.

Price of the commodity and distance from the market were the majorx)

constraints facing sale of cowpeas. Lack of reliable buyers added to the

problems of marketing cowpeas.

The non-farm income sources included small business; oil extraction, carpentryxi)

that contributed to increased household income. Cowpea contributed very little

to the household income. Major reasons for low contribution were limited

access to inputs, lack of reliable markets, limited access to support facilities

such as storage processing, transportation, access to improved varieties, lack of

appropriate technological packages required for optimizing yield and limited
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knowledge on recipe formulations. Also, the low acreage due to intercropping

cowpeas with other competitive crops was among the reasons.

xii) Farmers in the two districts had similar problems constraining cowpea

production. The most important were high price of inputs for controlling insect

pests. Limited access to markets led to low market prices for cowpeas. These

constraints caused low production and perpetuated neglect of the crop by

households in the study area.

xiii) Findings from the market traders indicated that cowpeas main supplies were

within the district, while their main customers were from the households, street

vendors and people from hotels and restaurants. Male traders dominated this

business. The traders sold their stock to individual consumers who visited the

market place, but the amount demanded was quite small. Compared to common

beans, the amount of cowpeas sold was less. Also, consumption of common

beans was more than that of cowpeas indicating more preference for common

beans than cowpeas.

xiv) According to the street vendors, common beans consumed more fuel to cook

than cowpeas, implying advantage of cowpeas over beans. The most preferred

foodstuff by most customers was stiff porridge (ugali) with beans and rice with

beans. Consumption of grain cowpeas as side dish was negligible due to

consumer preferences. The sector provides a valuable service to many

consumers and was a source of cash income to rural women. In this regard,
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cowpea was mostly consumed as vegetables or fresh cowpea grains but little

consumption was from preparations starting from dry grains.

5.3 Recommendations

Based on the conclusions drawn from the findings, the following recommendations are

made:

Greater use of inputs such as fertilizer and improved seeds andi)

pesticides are key to increased food crop productivity, which will

consequently lead to greater food availability and improved nutrition. In

marginal areas where fertility and rainfall are limiting factors to crop

production, cowpea could be a legume of choice, if appropriate

promotion is done.

To assist the majority of the farmers who fail to purchase agriculturalii)

inputs, there is need to link them to credit facilities.

There is a need to make an intensive production campaign for theiii)

benefits of cowpeas as household food as a measure to combat

malnutrition in the rural areas. Also, explorations of market

opportunities within and outside the country seem essential.

iv) The problems of storage call for more education to the fanners on

simple but durable and improved affordable traditional granaries to

protect their produce from attack by insects and other pests, especially

the rodents.
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There is need to explore alternative uses of the crop both at householdv)

and commercial levels. Households need to be educated on preparation

of various recipes from cowpeas to give them a wider choice of cowpea­

based food menu in the household, thus promoting consumption of this

food crop.

Processing of the legumes into acceptable products that can be storedvi)

easily will be one approach that will help to reduce excessive loss and

deterioration associated with legumes including cowpeas storage in the

study areas. This value addition to the crop could open new markets for

cowpeas in the area.

Improved seeds from research stations need to be available to cowpeavii)

farmers as a way of increasing cowpea production and yield.

To improve marketing of cowpeas in the study districts, the low pricesviii)

need to be addressed. Value adding and improved storage of cowpeas

are recommended as strategies to avoid low prices and give financial

Strengthening linkage with tradersfarmers.

(networking) will help to reduce the problem of distance from market.

ix) Street vendors need to be linked to credit facilities because they provide

a valuable service to urban consumers and the business give them

financial empowerment in addition to assisting farmers to get market for

their produce.

empowerment to



107

REFERENCES

AATF, (2004). African Agricultural Technology Foundation. Cowpea Productivity and

Utilization Stakeholders Meeting.

[http:/Avww.aftechfound.org/publications/cowpeabrief.pdf] site visited on

14/5/2005.

Agona, A., Kyamanywa, S., Nakkazi, J., Wilson, H.R. and Silim, N. M. (2000). Annual

Report of the Intergrated Pest Management Collaborative Research Support

Program, 29-28 September 2000-2001. The IPM CRSP USAID.

Amani, H.K.R. (1992). Agricultural market reform in Tanzania evolution. Performance,

and future policy issues. In: Market Reform and Parastal Restructuring in

Tanzania. (Edited by Bagachwa, M.S.D. and Mbele N.Y.). Economic Department

and Economic Research Bureau. University of Dar es Salaam, Tanzania, pp. 116 —

132.

Amani, H.K.R., Mapunda, S.M., Lipumba, N.H.I. and Ndulu, B.J. (1989). Effect of Market

Liberalization and Food Security. The case of Tanzania. Paper Presented at Third

Annual Conference on Food Security Research in the Southern Africa 2-5

November 1987, Harare Zimbabwe. 17pp.

APO (2003). Processing and Utilization of Legumes. Tokyo Japan. Asia Productivity

Organization.



108

Babbie, E. (1990). The Practice of Social Research. Second Edition, Bettmont, C.A.

Wadswohrt Publisher House. 395 pp.

Barrett, R.P. (1987). Integrating Leaf and Seed Production Strategies for Cowpea (Vigna

unguiculata (L) Walp.). MSc Thesis. Michigan State University, East Lansing.

132pp.

Barrett, R.P. (1990). Legume species as leaf vegetable. In: Advances in New Crops. (Edited

by Janick and Simon, J.E.). Timber Press, Portland, pp. 391-396.

Barry, M. (2004). A Widespread undernourishment in Africa. International Committee of

the Fourth International (ICFI) [http:wsws.org/articles/2004/food-s06.shtml] site

visited on 15/3/2005.

Bittenbender, H.C., Barrett, R.P. and Indire-Lavusa, B.M. (1984). Beans and Cowpeas as

Leaf Vegetables and Grain Legumes. Bean/Cowpea CRSP Monograph No. 1.

Bean/Cowpea CRSP, Michigan State University, East Lansing.

Boyd, H.K., Westfall, R. and Stasch, S.F. (1981). Marketing Research: Texts and Cases:

Richard D. Publisher, Illinois. 813 pp.

Bressani, R. (1985). Nutritive Value of Cowpea. In: Cowpea: Research, Production and

Utilization (Edited by Singh, S.R., Rachie, K.O. and Wiley, J. and Sons). New York,

USA, pp. 353 - 360.



109

Bressani, R. and Elias, L.G. (1977). The Problems of legume protein digestibility. In:

Nutritional Standards and Methods of Evaluation of Food Legume Breeders.

{Edited by Hulse J.H., Rachie K.O. and Billingsley L.W.) Ottawa, Canada;

International Development Research Centre.

Bryceson, D.F. (1993). Liberizing Tanzania's Food Trade: Public and Private Faces of

Urban Marketing Policy 1939 - 1988. Geverd and London UNRISD in association

with James Currey (London), Mkuki and Nyota (Dar es Salaam) and Heinemann

(Portsmouth, N.H.). 306pp.

Carsky, R.J., Vanlauwe, B. and Lyasse, 0. (2002). Cowpea rotation as a resource

management Technology for Cereal-based Systems in the Savannas of West Africa.

In: Challenges and Opportunities for Enhancing Sustianable Cowpea Production.

(Edited by Fatokun, C.A., Tarawali, S.A., Singh, B.B., Kormawa, P.M. and Taino

M.). IITA, Ibadan, Nigeria, pp. 250-264.

Cobertt, J. (1988). Famine and household coping strategies. World Development. 16 (9):

1099-1112.

Coetzee, J.J. (1995). Cowpea: A Traditional Crop in Africa. Africa Crops Information

1995 Leaflet. Vegetable and Ornamental Plant Institute and the Grain Crop

Institute, Agricultural Research Council, Pretoria, pp. 102-113.

Coultler, J. (1994). Liberalization of Cereal Marketing in Sub - Sahara Africa: Lesson

from Experience: Natural Resource Institute Chathan, UK. 32pp.



110

Cresswell, J.W. (1994). Research Design: Qualitative and Quantitative Approaches.

SAGE Publications London. Thousands Oaks, New Delhi. 228pp.

CRSP, (2002). Bean/Cowpea Collaborative Research Support Progam. Impacts on the

Contritions to Agriculture in the Developing Countries.

[http://www.isp.msu.edu/CRSP/impacts.htm] site visited on 26/8/2005.

Davis, D.W., Oelke, E.A., Oplinger, S.E., Doll, J.D., Hanson, C.V. and Putnam, D. (1991).

Cowpea, Field Crop Manual. Department of Horticultural Science, Agronomy and

Plant Genetics, Center for Alternative Plant and Animal Products, Minnesota

Extension Services, University of Minnesota. 220pp.

Dovlo, F.E., Williams, C.E. and Zoaha, L. (1976). Cowpea: Home Preparation and Use in

West Africa. International Development Research Centre. Ottawa, Canada. 96pp.

Duke, J. A. (1981). Handbook of Legumes of World Economic Importance. United State

Department of Agriculture, Beltville, Maryland. 120pp.

Duke, J.A. (1990). Introduction to Food Legumes. In: Insect Pests of Tropical Food

Legumes {Edited by Singh, S.R., Wiley, J. and Sons). Chichester, UK, pp. 1-42.

FAO, (1985). Prevention of Post-harvest Food Losses: A Training Manual. FAO Training

Series No. 10. Rome.

http://www.isp.msu.edu/CRSP/impacts.htm


Ill

FAO, (1992). International Conference on Nutrition: Preparatory Committee Meeting 18-

24 August 1992 Geneva, Switzerland.

FAO, (1997a). Agriculture, Food and Nutrition for Africa. A Resource Book for Teachers

of Agriculture. Food and Agriculture Organization of the United Nations, Rome

Italy. 412pp.

FAO, (1997b). Human Nutrition in the Developing World, by M.C. Lwathan. Rome.

FAO, (1999). Street Foods in Nigeria. Comparative Study of the Socio-economic

Characteristics of Food Vendors and Consumer in Ibadan, Lagos and Kaduna. Food

Basket Foundation International, Ibadan Nigeria.

FAO, (2001). Farming Systems and Poverty: Improving Fanners Livelihood in Changing

World. (Principal Editor Malcom Hall) FAO and World Bank, Rome and

Washington D.C. 412 pp.

FAO, (2002). The State of Food and Agriculture 2002. Food and Agriculture Organization

of the United Nations, Rome. 227pp.

Ferguson, A. (2005). Broadening Access and Promoting Gender Equity in Bean and

Cowpea Production, Marketing and Processing. Michigan State University, US,

ppl34-140.



112

Fery, F.L. (2002). New opportunities in Vigna. In: Trends in New Crops and New Uses.

{Edited byJanick, J. and Whipkey,). ASHS Press, Alexandria, VA, pp 424-428.

Fery, R.L. (1990). The Cowpea: production, utilization, and research in the United States.

Hort. Rev. 12:197-222.

Tanzania. Ecology of Food Nutrition 8:87-93.

Fox, F.W. and Young, M.E.N. (1982). Foodfrom Veld. Delta Books, Johannesburg.

FSPRPP, (2001). Workshop on Strengthening Food and Agricultural Statistics in Africa in

Support of Food Security and Poverty Reduction Policies and Programme,

Pretoria, South Africa, 22-26 November 2001.

Gerson, R. (1989). Exploratory Survey on Indigenous Vegetables. HORTI Tengeru Annual

Research Report, Tanzania.

Goldman, A.E. and McDonald, S.S. (1987). The Group Depth Interview: Principles and

Practices. Englewood Cliffs, N.J. Prentice-Hall, New Jersey.

IFPRI, (2004). Exploring Market Opportunities for African Smallholders. International

Food Research Institute. Washington D.C. USA.

Fleuret, A. (1979). The role of wild foliage plant in diet: a case study from Lushoto,



113

IITA, (1997). Advanced in Cowpea Research. {Edited by Singh, B.B., Raj, D.R. Mohan,

Dashiel, K.E. andJackai, J.E.N.). Ibadan, Nigeria, IITA, Tsukuba, JIRCAS.

Ishengoma M.J. and Youngman D. (1998). Education Equity in Tanzania. The Imperiled

Promise of Education. Boston University. School of Education Boston,

Massachusetts. 87pp.

Jodha, (1976). Resource Base as Determinant of Cropping Pattern. In: Symposium on

Cropping Systems Research and Development for the Asian Rice Farmers.

International Rice Research Institute, Philippines.

Kachroo, P. (Ed) (1983). Pulse Crops of India. India Council of Agricultural Research,

New Delhi [www.fao/docrep/] site visited on 5/2/2004.

Kajembe, G.C. and Luoga, E.J. (1996). Social-economic Aspects of Tree Farming in

Njombe District. Consultancy Report to the National Resource Conservation and

Agriculture, Morogoro, Tanzania. 126pp. (Unpublished).

Karel, A.K., Lakhani, D.A. and Nduguru, B.J. (1982). Intercropping of maize and cowpea:

effect of plant population on insect and seed yield. In: Proceedings of the Second

Symposium

1980, pp. 102-1 09.

on Intercropping in Semi-Arid Areas. Morogoro, Tanzania, August

Land-use Management Project (HIMA-Njombe). Sokoine University of

http://www.fao/docrep/


114

Karungi, J., Kyamanywa, I. and Ekbon, B. (2000). Pest Management in cowpea. Part 1 and

2. Crop Science Department. Mekerere University, Kampala Uganda, Crop

Protection Journal 19 (4) 231-245.

Kavishe, F.P. (1990). Food access and nutrition policy/programme linkages in mainland

Tanzania. In: Market Reforms, Research Policies and SADC Food Security (Edited

by Mandivamba, R. and Wyckoff, J.Bf 39pp.

Kavishe, F.P. (2003). The Food and Nutrition Situation in Tanzania. TFNC Report No.

1215.

Kay, D.E. (1979). Food Legumes. Tropical Products Institute, London, U.K. Crop and

Product Digest No. 3. 435pp.

King, J., Nnanyelugo, D.O., Ene-Obong, H.N. and Ngoddy, P.O. (1985). Household

Consumption Profile of Cowpea (Vigna unguiculata) among low income families

in Nigeria. Ecology Food Nutrition 16: 209-21.

Kudo, H. and Jutzi S. (2000). Animal Production Service. Animal Production and Health

Division FAO. 123pp.

Liwenga, E. (1995). The Impact of Land Conservation Measures on Household Food

Security in Kondoa Eroded area in Tanzania. MSc Thesis, University of Newcastle

Upon Tyne. 252pp.



115

Lorri, W. (2000). First Links Training Workshop in Tanzania. The two-weeks Training

2000.

Lowenberg-DeBoer, J., Fulton, J. and Coulibaly, O. (1999). Cowpea: Key Needs and

Opportunities in Cowpea Marketing and Economics Research. Bean/Cowpea CRSP

West Africa Regional Report No.4

MAFS, (2004). Basic Data Agriculture Sector 1995/96-2002/03. Agricultural Information

Services Ministry of agriculture and Food Security. Dar es Salaam. 96pp.

Maliyamkono, T.L. and Bagachwa, M.S.D. (1990). The Second Economy in Tanzania.

East Africa Studies. Ames Curey. (London) Ohio University Press (Athens)

Heinemann (Nairobi ESAURP Dar es Salaam). 197pp.

Mangalu, F. (1998).Traditional pest management in food production. National Natural

Tanzania SeptemberArusha, 15 1998History Museum,

[http://www.natmus.cul.na/projects/samp/mwwtheme/th3mangalu.html ] site visited

on 3/4/2005.

Manyafu, J.L. (1971). The role of wild fruits and vegetables in Tanzania. Acta Hort. 21:93-

96.

Workshop on Good Practice for Participatory and Gender Sensitive Research on

Local Knowledge and Biodiversity. Njuweni Hotel, 28,h February to 10th March

http://www.natmus.cul.na/projects/samp/mwwtheme/th3mangalu.html


116

May, K.W. and Misangu, A. (1982). Some observations on the effect of plant arrangement

for intercropping. In: Proceedings of the Second Symposium on Intercropping in

Semi Arid Areas. August 1980, Morogoro Tanzania, pp. 37-42.

Minjas, A.N. (1994). Proceedings of the 4,h Workshop on Bean Research in Tanzania.

Washington, D.C. USAID. 5-7 September. 185pp.

Mnzava, N.A. (1993). Traditional Vegetables in Tanzania. Paper Presented at the First

National Vegetable Crops Research and Planning Workshop. Arusha, Tanzania.

26-27 July 1993.

Mussei, A.N., Mbogollo, M.J. and Mayona, C.M. (2002). Adoption of Improved Potato

Production Technologies and the Contribution to the Farmer' Income in Njombe

District. A Research Report Submitted to ARI Uyole, Mbeya, Tanzania. 38pp.

Mwalemba, G.F. (1995). Impact on Majenje and Mahango Villages. Participatory Rural

Assessment Report. FAO Project GCP/URT/103/NeT (Women in irrigation

agriculture and related activities).

Mwanga, J.N.W. (2000). Adoption of improved Technologies for Sorghum and Pearl

millet Production in Dodoma Region in Central Tanzania, Unpublished

Dissertation for Award of MSc. Degree at Sokoine University of Agriculture,

Morogoro, Tanzania. 120pp.



117

Myaka, F.A., Mligo, J.K., Mwinjaka, S., Mwemezi, E. and Buza, J. (2000). Community

Base Promotion of Food Security Crops in Tanzania. Annual Technical Report on

Cowpea and Soybeans 1999/2000 MAFS, Department of Research and

Development, Ilonga Tanzania.

Nattrass, N.J. (1987) Street trading in Transkei - a struggle against poverty, persecution,

and prosecution. World Development Journal 15 (7): 861-875.

Ng, N.Q. (1995). Cowpea Vigna unguiculata (Leguminosae-Papilionoideae). In: Evolution

of Crop Plants, 2nd edition. {Edited by Sniartt, J. and Simmonds, N. W). Longman,

Harlow, UK, pp. 326-332.

Ng, N.Q. and Monti, L.M. (1990). Cowpea Genetic Resources: Contributions in Cowpea

Exploration, Evaluation and Research from Italy and the International Institute of

Tropical Agriculture [www.blackwell.synergy.com/] site visited on 5/2/2004.

Ng, N.Q. and Marechai, R. (1985). Cowpea taxonomy, origin and germplasm. In: Cowpea

Research, Production and Utilization. (Edited by Singh, S.R. and Rachie, K.O.), pp.

11-21.

http://www.blackwell.synergy.com/


118

Nielsen, S.S., Ohler, T.A. and Mitchell, C.A. (1997). Cowpea leaves for human

consumption. Production, utilization, and nutrient composition. In: Advances in

Cowpea Research. (Edited by Singh, B.B., Mohan Raj, D.R., Dashiell, K.E. and

Jackai, L.E.N.) Co publication of International Institute of Tropical Agriculture

(IITA) and Japan International Research Centre for Agricultural Sciences

(JIRCAS). IITA, Ibadan, Nigeria. 326pp.

NRI, (2005a). Natural Resources Institute. Increasing Productivity of Food through

Improved Crop Protection The University of Greenwich.

[http://www.nri.org/comment/icm.htm] site visited on 26/8/05.

NRI, (2005b). Natural Resources Institute. Increasing Farmers' Income through Post­

Harvest Actions (2005) The University of Greenwich.

[http://www.nri.org/comment/icm.htm] site visited on 26/8/05.

Ologhobo, A.D. and Fetuga, B.L. (1983). Investigations on the trypsin inhibitors

hemaglutinin, phytic acid and tannic acid contents of cowpea Vigna ungniculata.

Food Chemistry 12: 249-254.

Padulosi, S. and Ng, N.Q. (1997). Origin, taxonomy and morphology of Vigna ungniculata

(L.) Walp. In: Advances in Cowpea Research. (Edited by Singh, B.B., Mohan Raj,

D.R., Dashiell, K.E. and Jackai, L.E.N.) Co publication of International Institute of

Tropical Agriculture (IITA) and Japan International Research Centre for

Agricultural Sciences (JIRCAS). IITA, Ibadan, Nigeria, pp. 1-12.

http://www.nri.org/comment/icm.htm
http://www.nri.org/comment/icm.htm


119

Philips, Y., Swain, T. and Smith, A. (1996). Potential grazing aspects of cowpeas. In:

Training Course: Cowpeas. Vegetable and Ornamental Plant Institute, Agricultural

Research Council, Roodeplaat, pp. 38-40.

Price, M., Asenga, J.A. and Machange, F. (1982). Improved Cultivation of Cowpea in

Tanzania. Tanzania Printers. 43pp.

Quass, C.F. (Ed) (1995). Guidelines for the Production of Cowpeas. National Department

of Agriculture, Pretoria. 145pp.

Quin, M.F. (1997). Introduction. In: Advances in Cowpea Research. (Edited by Singh,

B.B., Mohan Raj, D.R., Dashiell, K.E. and Jackai, L.E.N.) Co-publication of

International Institute of Tropical Agriculture (IITA) and Japan International

Research Centre for Agricultural Sciences (JIRCAS). IITA, Ibadan, Nigeria, pp. ix-

xv

Rachie, K.O. (1985). Introduction In: Cowpea Research, Production and Utilization.

(Edited by Singh, S.R. and Rachie, K.O.) Wiley, Chichester, England, pp. xxi-

xxviii.

Remison, S.U. (1982). Interaction between Maize and Cowpea sown simultaneously and at

intervals in the forest zone of Nigeria. Indian Journal Agriculture Science, 62 (8):

500-505.



120

Rukuni, M. and Eicher, C.K.. (1987). Food Security of Southern Africa. University of

Zimbabwe/Michigan State University, Department of Agricultural Economics and

Extensions. Food Security Project, Harare, Zimbabwe. 406pp.

Rwambali, E.G. (1990). Women and Co-operatives in Rural Development in Tanzania. A

Dissertation Submitted in Partial Fulfillment of the Requirements for the Degree of

Masters of Science (Agriculture) at the National University of Ireland. 109pp.

Seenappa, M. (1987). Sorghum and millet in East Africa with reference to their use in

weaning foods. In: Proceedings of an International Workshop on Household level

Food Technologies for Improving Young Children Feeding in Eastern and

Southern Africa, held in Nairobi, Kenya 12th-l 6th October, pp. 39-54.

Shetto, R.M. and Kwiligwa, E.M.B. (1989). Study of Tillage Systems at TANWAT Njombe.

In Uyole Agricultural Centre Progress Report 1998/89. 132pp.

Singh, B.B. and Sharma, B. (1996). Restructuring cowpea for higher yield. Indian Journal

of Genetics 56: 389-405.

Singh, B.B., Chamblis, O.L. and Sharma, B. (1997). Recent advances in cowpea breeding.

In: Advances in Cowpea Research. (Edited by Singh, B.B. Mohan Raj, D.R.

Dashiell, K.E. and Jackai, L.E.N.) IITA, and Japan International Research Centre

for Agricultural Sciences (JIRCAS) Co publication. IITA, Ibadan, Nigeria, pp.30-

49.



121

Steele, W.M., Allen, D.J. and Summerfield, R.J. (1985). Cowpea (Vigna unguiculata (L.)

Walp.) In: Grain Legume Crops (Edited by Summerfield, R.J. and Roberts, E.H.)

William Collins Sons and Co. Ltd. London, pp. 520-583.

Steiner, R., Barnett, V. and Roger, P. (1995). Agricultural Sustainability, Economic,

Environmental and Statistical considerations. John and Sons, Chichester, England.

266p.

Subbarao, G. V., Renard, C.R., Payne, W.A. and Bationo, A.B. (2000). Long-term effects

of tillage, phosphorous fertilization and crop rotation on pearl millet/cowpea

productivity in West Africa. Expl. Agriculture 36i 243-264.

Summerfield, R.J., Pate, J.S., Roberts, E.H. and Wien, H.C. (1974). Physiology of cowpea.

In: Cowpea Research, Production and Utilization (Edited by Singh, S.R. and

Rachie, K.O.) John Wiley and Sons Ltd, Chichester, New York, Brisbane, Toronto,

Singapore. 162pp.

Sustainable Development Networking Programme (SDNP), (2003). Rome Declaration on

World Food Security, [http://202.59.212.35/jsp/issus.] site visited on 19/8/2005.

http://202.59.212.35/jsp/issus


122

Tarawali, S.A., Singh, B.B., Gupta, S.C., Tabo, R., Harris, F., Nokoe, S., Fernandez-

Rivera, S., Batiano, A., Manyong, V.M., Makinde, K. and Odion, E.C. (1997).

Cowpea as key factors for a new approach to integrated crop- livestock systems

research in the dry savannas of West Africa. In: Challenges and Opportunities for

Enhancing Sustainable Cowpea Production. (Edited by Fatokum, C.A. Tarawali.

S.A Singh, B.B. Korniawa, P.M. and Tamo, M.). International Institute of Tropical

Agriculture, Ibadan, Nigeria. 31pp.

TARP II SUA, (2003). Leguminous Crops. Their Contribution to Household Food Security

and Income. Proceeding of the Sixth Farmers’ Forum for the Southern Highlands

Zone. 15pp.

Taylor, F.K. and Moss, H. (1982). The Potential for Commercial Utilization of Veld

Products in Botswana. Veld Products Institute, Gaborone.

Tindall, H.D. (1983). Vegetables in the Tropics. Macmillan Press, London.

UNICEF, (2002). The State of the World's Children. Carol Bellamy,

[http://www.overpopulation.eom/articles/2002/000036.html] site visited on

9/3/2005.

United Republic of Tanzania (URT), (1997). Agricultural and Livestock Policy, United

Republic of Tanzania. Ministry of Agriculture and Cooperatives Dar-es-Salaam

Tanzania. 155pp.

http://www.overpopulation.eom/articles/2002/000036.html


123

United Republic of Tanzania (URT), (2000). Poverty Reduction Strategy Paper (PRSP).

President’s Office, Dar es Salaam, Government Printers. The State House,

Tanzania. 63pp.

United Republic of Tanzania (URT), (2001). Agricultural Sector Development Strategy.

The United Republic of Tanzania Government Printer. Dar es Salaam.

United Republic of Tanzania (URT), (2003). 2002 Tanzania Population and Housing

Census General Report. National Bureau of Statistics President’s Office Planning

and Privatization. 202pp.

United Republic of Tanzania (URT), (2004a). The United Republic of Tanzania.

[http://222.Tanzania.go.tz/profile.html] site visited on 8/3/2005.

United Republic of Tanzania (URT), (2004b). Poverty Reduction Strategy: The Third

Progress Report 2002/03. The United Republic of Tanzania Government Printer,

Dar es Salaam. 50pp.

Wagner, J.R, Carson, J.F., Becker, R., Gumbmann, M.R. and Danhof, I.E. (1977).

Comparative flatulence activity of beans fraction for man and the rat. Journal of

Nutrition 107: 680-689.

Waniska, R.D. and John, R.N.T. (2002). Increased Food Utilization of Beans and Cowpeas

in East and Southern Africa. University of Pretoria, South Africa.

http://222.Tanzania.go.tz/profile.html


124

West, C.E. Pepping, F. and Temalilwa, C.R. (Eds)(1988). The Composition of Food

Commonly Eaten in East Africa. CTA, ECSA, Wageningen, the Netherlands,

Wageningen Agricultural University. 84pp.

Westpal, E. (1974). Pulses in Ethiopia. Their Taxonomy and Agricultural Significance.

Department of Tropical Crops and Laboratory of Plant Taxonomy and Plant

Geography, Agricultural University, Wageningen, Netherlands. 263pp.

Willey, A.W. (1979). Intercropping: Its Importance and Research Needs. Part I.

Competition and Yield Advantages. Field Crop Abstracts 32:1-10.



125

APPENDICES

Appendix 1: Farmer’s Questionnaire on Cowpeas and its Contribution to Household

Food, Nutrition and Income in Mbarali and Njombe Districts

1.0 GENERAL INFORMATION
Interviewer: 1.1 Name of ofDate

interview Name
Division Ward Name
name: 
household name 

1.2 Household head characteristics 

1.2.4
02 Married

0-4 Divorced/Separated

 01 Single 

 ..03 Widow 
1.2.5 Education level of the respondents 

01 No formal schooling 
02 Adult literacy classes 
03 Primary school 
04 Secondary School 

05 Beyond Secondary School

1.2.3 Age of head of the household
01 under 18 years old (children)
02 between 18-25 years old (Young adults)
03 between 236 - 55 years old (adults)
04 above 55 years old (old) 

Marital status of the head of the household

... Village
Head of

of District: 

1.2.1 Respondent’s name
1.2.2 Gender of the head of the household 
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1.3

03 Civil Servant

1.4
1.5
1.5.1

1.5.2

Chicken
Goats
Ducks

FOOD PRODUCTION AND SUPPLY2.0

02 No
If Yes; what is the purpose of the land2.2

If No,

02 Rent
03 03

2.2
2.3

01 02 0.5- 1.0
04 1.1 - 1.5 03 1.6-2.0
05 2.1 -2.5 06 above 2.6

2.1 Do you own land?
01 Yes

04 Village leader
06 Others (specify)

What is the size of the households?

Pigs
Others (specify)

What is your occupation?
02 Peasant

Livestock keeping
Do you keep any livestock?
01 Yes 02 No

how do you acquire the land?
01 Relatives

If you how many of the following animals does your household own?

Type of livestock Number Remarks
Cattle

Bought 03 Others (Specify)
What is the purpose of the land?
If it is for crop cultivation how many hectares of cultivable land do you have?

Les than 0.5
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2.4

01 Less than 0.5 02 0.5- 1.0
03 0.9- 1.3 04 1.4- 1.8
05 1.9-2.3 05 Above 2.5

2.5 Have you ever produce cowpeas?
01 Yes
02 No

2.6.1 If Yes, when did you start producing?
2.7 Do you still cultivating the crop?

01 Yes
02 No

2.7.1 If Yes, what is the purpose of the crop?
for food01
cash02
both03

2.8 How much have you been producing for the past years?
RemarksAmountAmountAmountYear Area

consumed soldcultivated produced
(acres)

1999/2000
2000/2001
2001/2002
2002/2003
2003/2004

01
Just sufficient02
Surpluses04

How much land (acres) has your household cultivated this season (2003/04) in 
total?

2.9 Is this production sufficient for your household for a year (12 months)?
Not sufficient
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Remarks
cultivation cultivation produced soldcrop

02 No

Gift from OthersSeed
station relativesexchange (Specify)marketssource

02

Local
Improved

02 Sorghum
03 Others (Specify)

2.11 What is production pattern do you use in cowpeas?
01 Sole crop
02 Intercropping

2.12 If you intercrop, with what type of crop?
01 Maize

2.13 Do you use fertilizer on your farms?

01 Yes

2.15 What are the constraints facing cowpeas production
01 Diseases and insect pests 

Thieves

2.13.1 If No, why?
01 High price
02 Not available when required
03 Low knowledge
04 Soil fertility adequate
05 Others (Specify)

2.13.2 If Yes what kind of fertilizer did you apply last year?
01 Organic fertilizer
02 Inorganic fertilizers

2.14 Where do you get cowpea seeds?
Type Own Local Research

2.10 What other leguminous crops have you been cultivating?
Type of Year under Area under Amount Amount
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03
04
05
06

01
02
03

3.0
3.1

01
Rice02

03
04
05
06
07

3.2

01
02
03
04
05

3.3
01
02
03
04

Long growing season
Inadequate technical know how
Inadequate extension services 
High prices of pesticides

Dry leaves
Green pods

Cowpeas
Soybeans
Peas

Sweet potatoes
Yams

Sorghum
Cassava

Others (Specify)
In which form do you consume cowpeas?

Dry grain
Fresh leaves

Others (Specify)
What type of legumes do you eat to accompany the above item? (List in order of 

importance)
Common beans

CONSUMPTION PATTERNS
What are the main food crops for home consumption? (List in order of importance)

Maize

2.16 How do you control insect pests and diseases?
Using industrial chemicals
Using botanicals
Cultural practices
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3.4
01

02

More than three times03

No
3.5

02

03
04

3.6

02
03
04

05

4.0
4.1

02
03

Cabbages
Spinach
Green peas
Others (Specify)

How many times you consume cowpea per week?
Once per week
Two to three time

3.4.2 What are those recipes?
3.4.3 Do you face any problem(s) in selecting cowpeas grains for consumption?

01 Yes

3.4.1 Did you know any recipe on cowpea preparation?
01 Yes 02 No

02
If yes what kinds of problem(s) do you face?
01 Palatability

Colors
Cookability
Flatulence factor

05 Others (Specify)
What do you consider as substitutes for cowpea leaves?
01 Amaranthus

STORAGE OF THE CROP
In which form do you store cowpea?
01 Dried grains in pods

Shelled grains
Dried leaves
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Which method(s) do you use to store your food crops after harvesting?4.2

Plastic container01

02 Drums

Traditional granaries03

Sacks04

Others (Specify)05

Do you experience some losses, during cowpea storage?4.3

01 Yes

02 No

What were the causes?4.4

Rodents01

02 Insects

03

4.5

01 Non measure

Industrial chemicals02

Botanicals03

Raised storage structures04

Others05

MARKETING OF COWPEAS5.0
After how long do you sell your grain? (Specify months after harvesting)5.1

Less than a month01

1-2 month02

3-4 month03

5-6 month04

7-8 month05

06 9-10 month

07 Above 10 months

5.2

Yes

02 No

Others (Specify)

What measures do you use to control losses?

Do you harvest cowpea leaves during the last season? 

01
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01
02
03
04

Most of it02

5.3
01
02
03

5.4

Street vendors02

03

5.5

01
02
03
04

6.0
6.1

02
03
04
05

Sales of livestock
Salaries
Others

OTHER SOURCE OF INCOME
What are the other sources of income does your household obtain from?
01 Crop sales

Small businesses

Hotels and Restaurants
04 Others (Specify)
Do you have any problems in cowpeas marketing?
01 Yes 02 No

5.5.1 If Yes what kind of the problems?
Price is low
Market is very far from home
Buyers not available
Others (specify)

5.2.1 If Yes for what purpose?
Household consumption
Needed to sell to get income
Is my tradition
Others (Specify)

5.2.2 If needed for income how much did you sell as green vegetables?
01 Allofit

03 Others (Specify)
Why did you sell as vegetable?

No grain obtained
More profitable
Others (Specify)

To whom you are selling you produce?
01 Market sellers
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6.2

6.3

of IncomePlace
head level work per month

6.4

Thank you for your cooperation

What are the comments do have in order to improve cowpea production, 
consumption and marketing in the district

Do you have other members of the household doing some economic activities?
01 Yes 02 No

The proportions of income from cowpeas as compared to other crops?
Name of crop____________ Amount sold (bag)_________(Tshs)_________
01 Cowpeas 
02 Rice 
03 Maize 
04 Sunflower 
05 Potatoes 
06 Vegetables 
07 Common bans 
08 Others (Specify) 

6.3.1 If Yes specify where they work and income

Family Sex Age Relation to the Education 
member
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Thank you for your cooperation

• What are the major activities carried out

• What are the important food crops in the village

• How does the community accept advice

• What are the food problems existing in the village

• Problems concerning markets and prices of crops

• Comments on crop production, food security in the area

Checklist for key informants
Village leaders

• Village population

• Coverage of the village (area km2/hectares)

• Number of households in the village

• General crop production in the village

• Food shortage

• Markets for the produce

• Farmland production problems in the village

• Solutions for the problems
• Training for farmers what is the situation of the extension services in the village 

Extension workers



135

Date of interview Name of Interviewer.1.1
Name of Interview 1.2

1.3

1.4
Marital status 1.5

1.6
01
02

03

04
1.7

ESTABLISHMENT OF THE ENTERPRISE2.0
2.1

01
02
03

2.2
01
02

03

2.3

01
02

03

Age
Gender of the head of the household 

6 - 1 year
Above one year

Why did you decided to establish this business?
Source of income

When did you start your business?
Less than 5 month

Primary education
Secondary education
High education level

What is the size of the households?

Education level of respondent
Informal education

Appendix 2: Trader’s Questionnaire on Cowpeas and its Contribution to Household 
food, Nutrition and Income in Mbarali and Njombe Districts 
1.0 Background information

Employment
Others (Specify)

Are you engaged in selling cowpeas?
01 Yes 02 No

2.3.1 If Yes, when did you start selling this crop? 

2.4 Reasons for your decision;
Customer requests 
To get income 
Others (Specify)
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2.5
01
03

04

05
2.6

01
Between 350/= - 500/=02
More than 500/=03

2.7
2.8
2.9

Street vendors01
02
03

2.10

2.11

Thank you for your cooperation

Home consumption
Hotels and Restaurants

How many kilograms’ of cowpeas do you sell per day?

How many kilograms’ of beans do you sell per day?....
Who are the customers?

What are your sources of supply? 
within the district
from the nearby District
from the nearby Regions
others places (Specify)

How much are you selling per kilogram?
Less than 300/=

04 Others (Specify)
What is the average quantity of cowpeas/beans purchased by an individual per day?

01 Cowpeas
02 Beans
Give comments regarding your business
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1.0
Name of interviewer,1.1 Date of interview:
Name of Interviewee 1.2

1.3
1.4

Marital status 1.5
1.6

01
02

03
04

1.7
2.0
2.1

01
02
03

2.2

01
02

03
2.3

Ugali 
Rice 
Banana 
Potatoes 
Others 
(specify)

Age
Gender of the head of the household 

Other 
(specify)

Education level of respondent,
Informal education

6 - 1 years
Above one year

Why did you decided to establish this business?
Source of income

When did you start your business?
Less than 5 months

Appendix 3: Street Vendors Questionnaire on Cowpeas and its Contribution to 
Household Food, Nutrition and Income in Mbarali and Njombe Districts

General Information

Primary education
Secondary education
Higher education level

What is the family size
BUSINESS ESTABLISHMENT

Employment
Others (Specify)

What type of foodstuffs do your costumer prefer most?

Foodstuff Beans Cowpeas Meat Fish Green
 peas
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Give reasons to those preferences above:2.4

If yes give reasons:2.5
How

01

02

03

04

2.6

Thank you for your cooperation

I

ir

much profit do you earn from your daily selling?
Less than 1000 (Tsh.)
1000-5000 (Tshs)
Above 5000 (Tshs)
Others

Do you have any comments regarding your business:

..................................................................................................................... Can
you sense any difference in fuel consumption when cooking cowpeas/beans?
01 Yes 02 No


