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The purpose of this study was to identify the dry season

vegetable production sources of information, technical knowledge

base and needs of women farmers expressed by the women farmers

themselves in Ngabu Agricultural Development Division, Malawi,

Central Africa.

The objectives were to identify the following aspects of dry

season vegetable production for overall women farmers and farmers in

male- and female-headed households: (1) awareness of sources,

(2) sources used, (3) primary sources, (4) preferred sources, and

(5) technical knowledge base and knowledge needs.

A multistage cluster sampling technique was used to select a

sample of 200. The data were collected by personal interview using

a structured questionnaire translated into local language. Data

were analyzed using descriptive statistics.



Family members was the source of information most women farmers

in the total sample as well as in the male- and female-headed

households were aware of, used, and preferred; friends was next.

Family members was the most frequently used information source. The

majority of women farmers in the total sample as well as in the

male- and female-headed households did not have technical knowledge.

Most respondents expressed a need for knowledge in almost all the

selected technological areas for the commonly grown dry season

vegetables and some exotic ones. However, there were more women

farmers in male-headed households than female-headed households who

needed knowledge in certain technological areas: (a) manure type

and rate of application; time of fertilizer application; vegetable

crop rotation; garden fence construction; and (b) varieties;

planting methods; fertilizer types; insect and disease knowledge for

Indian mustard and onion. The percentage differences were

statistically significant. The fact that women farmers have a low

level of technical knowledge suggests that their primary information

sources also may have a low level of technical knowledge.
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SOURCES OF INFORMATION, KNOWLEDGE BASE, AND KNOWLEDGE NEEDS OF
DRY SEASON VEGETABLE PRODUCTION AS IDENTIFIED BY WOMEN FARMERS IN
NGABU AGRICULTURAL DEVELOPMENT DIVISION, MALAWI, CENTRAL AFRICA

CHAPTER 1

INTRODUCTION

Problem Statement

Women in sub-Saharan Africa are major contributors in the local

food chain, as producers of subsistence food crops and as providers

of cooked food for the family. Malawi women are no exception to this

African pattern (Clark, 1985). In the agricultural sector of Malawi,

a higher percentage of women than men are farmers (94.2% and 73.9%,

respectively) (Hirschmann, 1982). In addition, about 93% of Malawi

women live in rural areas, while about 74% of the rural residents are

men. These occupational and residential patterns indicate that a

large percentage of female rural residents are farmers. Thus women

have an important role to help the Malawi National Rural Development

Program (NRDP) achieve the primary objective, which is "to increase

the small holder cash and food crop production" (Extension Aids

Branch, 1984). The crucial role Malawi women play as farmers

justifies the need to focus on their skills, knowledge, time, and

experience that contribute to food crop production, and the various

constraints which impede their food crop productivity.

Malawi women's dual role, as food crop producers and food

providers, assumes a special importance in subsistence farming

systems where multiple crops, including vegetables grown in small
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plots, determine the availability of balanced and palatable diets all

year round.

The food consumption practices of Malawi families show that

vegetables are an essential part of daily diets. Vegetables are used

as relish with a main dish of cereal grain or cassava flour. By the

end of the rainy season, vegetables become expensive and scarce due

to diseases and drought, which kill both cultivated and wild

vegetables (Rice and Rice, undated; Ngabu ADD Evaluation Unit, 1988).

This results in inadequate consumption of vegetable relish and,

hence, reduced vitamin and mineral intake (Mainga and Siandwazi,

1985). In Ngabu Agricultural Development Division, a high deficiency

in vitamin A contributes to the common occurrence of blindness (Ngabu

ADD Evaluation Unit, 1988). A possible method to correct such

imbalance is to encourage subsistence women farmers to raise

vegetables all year round in greater quantity and quality. This

would increase vegetable intake, which is in line with governmental

horticultural policy (Chilanga, 1987). It is essential, therefore,

to understand the production constraints faced by women farmers,

especially in dry season vegetable production.

Few studies have been conducted which focus on the production

constraints women farmers in Africa face in dry season vegetable

production. Major constraints to adopting a new production

technology may be lack of availability of technical knowledge and

essential production inputs. Women farmers of Africa do not have

access to essential knowledge for increasing productivity on small

farms that supply home food consumption (Due, 1987). In particular,
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the agricultural extension information delivery mechanism most often

neglects the information needs of farm women in Africa, even though

they are primary food producers. According to Fewster and Kuhonta

(1985), "rural women" is too broad a target audience category. The

term implies a homogenous grouping of individuals, which is not the

case: there may be sharecroppers and heads of households. Female

heads of household face greater constraints in obtaining technical

production know-how (Berger, De Lancey, and Mellencamp, 1984). Other

studies conducted in Malawi have identified constraints faced by farm

women to obtain technical information from male extension agents

(Spring, 1983).

Purpose of the Study

The purpose of this study was to identify the dry season

vegetable production sources of information, the knowledge base, and

the knowledge needs of women farmers, as expressed by the women

themselves, in Ngabu Agricultural Development Division in the Central

African country of Malawi. The Ngabu Agricultural Development

Division was selected for the study because of the high incidence of

vitamin A deficiency. Further, it was essential to document the

differential pattern of dry season vegetable production sources of

information, knowledge base, and knowledge needs among women farmers

from female-headed as well as male-headed households, since 30% of

the households in Malawi are headed by females (Malawi National

Statistics Office, 1982). General and selected technology for dry
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season domesticated indigenous and exotic vegetable production was

used as a vehicle for the documentation.

Objectives

The specific objectives were, with reference to overall women

farmers and women farmers in male- and female-headed households, to

identify:

1. awareness of the sources of information for acquiring

technical knowledge on dry season vegetable production;

2. sources of information used to acquire technical knowledge

on dry season vegetable production and frequency of use;

3. primary sources of information for acquiring knowledge on

selected vegetable production technology; and

4. preferred sources of information for acquiring technical

knowledge on dry season vegetable production;

5. technical knowledge base and knowledge needs on selected

technological areas of vegetable production.

The selected areas of vegetable production technology were:

(a) varieties; (b) planting methods; (c) fertilizer types;

(d) fertilizer application; (e) manure types; (f) manure

application; (g) disease identification; (h) insect identification;

(i) insect control; (j) vegetable seed storage; (1) vegetable crop

rotation; (m) pruning; (n) staking; (o) garden fence construction;

(p) live fence growing; and (q) use of sprayers.
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In regard to the above selected aspects of dry season vegetable

production, differences between women farmers in male- and

female-headed households were documented.

Assumptions

The present study was based on the following assumptions:

I. The sample is representative of the women farmers involved

in small-scale vegetable production in Ngabu Agricultural Development

Division.

2. Women farmers have some knowledge base of dry season

vegetable production in order to respond to the questions.

3. All women farmers need additional dry season vegetable

production knowledge and skills.

4. Women farmers are aware of and use various sources of

information to acquire technical knowledge of dry season vegetable

production.

5. There may be some variation in the above factors, due to the

influence of the type of household, such as male- or female-headed

household.

6. The instrument used in the study is reliable and valid.

Limitations

The limitations of the study were:

1. The study was limited to the randomly selected sample of

women farmers in the Ngabu Agricultural Development Division, thus
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it may not be representative of situations in the entire country of

Malawi.

2. Some women farmers selected for the study were not

interviewed because of the absence of their husbands, which required

selecting replacements.

3. The questionnaire was translated from English to the local

language (Chichewa) and the responses were translated from Chichewa

to English, which might have caused a slight discrepancy in the

interpretation of the data.

Definitions of Terms

Indigenous vegetables: Vegetables which are native in the country

and for which the farmers depend upon their own stored seed

(Gaye, Isatou and Caldwell, 1988). In the present study,

indigenous vegetables used were pumpkins, sweet potato, cow

peas, beans, cassava, amaranthus, and leafy okra.

Exotic vegetables: Vegetable plant species whose seeds are imported

(Gaye et al., 1988; Mateyo, 1988). In the present study, exotic

vegetables used were fruit okra, tomato, Indian mustard, onion,

eggplant, cabbage, rape, chinese cabbage, green pepper, peas,

carrot, spinach, chomolia (kale), and cauliflower.

Female-headed household: Household in which the woman is the head by

de facto or de jure. De facto female-headed household is one in

which the husband is absent for a month or several years. De

jure female-headed household is headed by a woman who was

abandoned, widowed, divorced, or never married (Cloud, 1983).
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Male-headed household: Household in which the husband is present.

Agricultural Development Division (ADD): Portion of the country

covering 2 to 5 rural development projects, with farm families

ranging from 60,000 to 200,000 per ADD, for the purpose of

administration, supervision, accounting, infrastructural

development, and education (Extension Aids Branch, 1984).

Rural Development Project (RDP): A section of the ADD covering all

or part of an administrative district with 30,000 to 40,000 farm

families.

Vegetable production technology: In the present study, vegetable

production technology refers to processes used or followed in

vegetable production, such as varieties, planting methods,

fertilizer types and application, disease and insect

identification and control, vegetable seed storage, vegetable

crop rotation, special cultural practices, and production

skills.

Vegetable production knowledge: In the present study, vegetable

production knowledge refers to the body of facts/information

that women farmers have or would like to have about vegetable

production.
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CHAPTER 2

LITERATURE REVIEW

Literature on developing countries has shown that there are

some common trends for women farmers in areas such as information

sources and agriculture knowledge which includes vegetable

production. However, it is important to note that information which

is directly relevant to Malawi is limited in this area of study.

The following review focuses mostly on women farmers in African

countries, including Malawi.

General Vegetable Production Information

In Africa, vegetable production generally is predominantly a

female activity (Gaye et al., 1988). In some parts of Africa, women

farmers have but gardens in which they grow vegetables for sauces

eaten or mixed with staples and also for trade (Cloud, 1986).

Vegetable sauces (for example, boiled Indian mustard mixed with

onions, tomatoes, and raw groundnut flour) provide protein,

vitamins, minerals, and fat to the diet as well as a variety of

flavor and appearance (Mainga and Siandwazi, 1985).

In Malawi, most of the women who grow vegetables in the dry

season grow them in dimba gardens (wet areas along water sources,

such as rivers, streams, springs, and wells, where crops can be

grown) (Chilanga, 1987; Rice and Rice, undated). Many people who do

not live near a stream, marsh, or river cannot grow vegetables, due

to lack of water (Rice and Rice, undated). Hirschmann and Vaughan



(1984) found that most of the women farmers who had dimba gardens

made intensive use of them for vegetables, rice, and corn (maize).

Tomatoes and cabbage, which are among the exotic vegetables grown by

farmers, emerged as two of the most common crops sold by women

farmers. This supports William's findings (1988) that Malawi's

preferred vegetable crops include tomatoes, cabbage, onions, and

numerous leafy greens. A study done in two rural development

projects, one in the central region and another in the southern

region of the country, revealed that most farmers grow cabbage,

tomatoes, and onions as commercial crops. Few farmers grow

cauliflower or spinach (chard) for special markets (Chilanga, 1987).

Other exotic vegetables grown are shallots, rape, lettuce, chinese

cabbage, Indian mustard, eggplant, carrots, and fruit okra.

However, Spring (1983) reported that many women farmers do not grow

the exotic vegetables that have been promoted by Research and

Extension. Many domesticated indigenous vegetable crops are

interplanted with staple crops such as corn. Some of the

domesticated indigenous vegetables grown are pumpkin leaves, cassava

leaves, leafy okra, amaranthus, sweet potato leaves, bean and cow

peas, black jack (leafy vegetable), and cat whiskers (leafy

vegetable) (Chilembwe, 1986).

Research has shown that the nutritional value of the indigenous

vegetables is comparable to, and in most cases surpasses that of,

most exotic vegetables (Kwapata and Edje, undated). Because of the

rising costs of meat, fish, milk, and eggs, the majority of the

population in Malawi select vegetables to substitute for or
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complement the expensive relish or sauce ingredients. However, in

order for the women farmers to produce vegetables, whether exotic or

domesticated indigenous, some technical know-how is required. There

have to be sources of technical information on vegetable

production.

Sources of Agricultural Information/Knowledge

Agricultural knowledge finds its way to farmers through various

channels. There are:

1. Traditional sources. A body of traditional knowledge is

passed on through generations at the local level within communities,

between courrunities, and across borders. At every point in time the

farming system represents a store and accumulation of knowledge and

practices that has endured a test of time, generations, cultures,

and environments. Yet, it has been ignored or only superficially

understood by project and program planners. Traditional sources

include neighbors, family members, and local leaders (Malindi, 1986;

Murphy, 1983). Although these sources are readily available, they

may not have accurate knowledge.

2. Conventional sources, through extension services which can

be under governmental, parastatal, or private organizations. These

sources can be in the form of interpersonal, group, or mass media

communication (Fewster and Kuhonta, 1985). Examples of such sources

are group/club meetings, radio, extension publications,

hospitals/clinics, training centers, film and puppet shows, and

newspapers.



From the above information, it seems there are a variety of

information sources women farmers can use to acquire agriculture

knowledge which includes vegetable production. But the question is

are women farmers in both male- and female-headed households aware

of the available sources of information.

Awareness of Sources of Agricultural Information

African women have traditionally played an active role in the

subsistence economy, but their access to the activities and benefits

of the modern sector has been more limited than that of men

(Dinnerstein and Cloud, undated). When there is no awareness, it is

futile to expect action (Swaminathan, 1985). Sometimes women fail

to benefit from services designed to help them, because they are not

aware of their existence (Fewster and Kuhonta, 1985).

In African countries' efforts to increase productivity and

improve farmers' livelihood, the governments rely on an agricultural

extension service to provide information to the farmers (Staudt,

1985a). In recent times, owing to the food crisis situation facing

many African countries, the effectiveness and impact of the

agricultural extension services have been questioned. It has been

argued that many farmers have never seen an extension worker or that

the extension workers' visits to the farmers are too few and far

apart (Malindi, 1986).

Awareness of sources of information alone does not guarantee or

directly lead to full understanding or correct utilization.

Providing women farmers with better access to the tools of
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agricultural development may be a deciding factor in reducing the

danger of losing a considerable portion of the world's population

(Livingston and Holt, 1987). Rural development will be difficult to

achieve without women farmers' input. Most women farmers are

ignored in development policies and continue to remain invisible

(Due and White, 1986). This is especially true in the transfer of

technology, which includes extension agent visits and farmer

training in the agriculture sector. Studies evaluating the delivery

services to women farmers in Africa have demonstrated how poorly

women have been served in projects and programs, both as potential

participants and as intended beneficiaries (Clark, 1985).

Sources of Information Used to Acquire Agricultural Knowledge

Sources of agricultural information available may succeed or

fail to influence/persuade women farmers to adopt agricultural

technologies. A major factor influencing women's productivity is

the extent to which women have access to education and training

(Cloud, 1983; United Nations Development Fund for Women, 1987).

Given the evidence of women's significant responsibility for, and

contribution to, agricultural production, one would expect women to

participate actively in programs delivering information and

instruction to farmers.

According to Staudt's (1985b) study done in Kenya, male members

of jointly managed farms are more likely to hear directly from

technical sources, while women generally learn from their neighbors,

women's group members, and traders. Although this is the situation,



13

Staudt pointed out that research has shown that female managers have

higher production (yield per acre) than male managers when access to

education and extension are constant.

According to Spring, Smith and Kayuni (1983), the National

Sample Survey of Agriculture (NSSA) data for Ngabu Agricultural

Development Division (NADD), Malawi, showed that: 28% of

male-headed households, 12% of wives of male-headed households, and

4% of female-headed households received personal visits from

extension workers; about 15% of the male-headed households, 5% of

the wives of male-headed households, and 2% of the female-headed

households were visited in the field by extension agents; about 43%

of the male-headed households, 12% of the wives of male-headed

households, and 8% of the female-headed households attended group

meetings; and about 5% of male-headed households, 1% of the wives of

male-headed households, and no female-headed households attended

agricultural demonstrations. The data showed that female-headed

households used these sources of information least, followed by

wives of male-headed households. Male-headed households used the

sources the most. Both men and women received little advice from

"yellow vans" (mobile extension units in vans which are yellow),

puppet and cinema shows, traditional leaders, and agricultural

shows. Training center courses were an important source of advice

for both men (18%) and women (20%) in Karonga Agricultural

Development Division, but not in NADD. NSSA data for Lilongwe and

Karonga Agricultural Development Divisions showed that women

appeared to receive slightly more of their extension information
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from other farmers and friends; however, the research did not

indicate the types of extension topics.

From the above information, it is evident that there is

variation in the proportion of women farmers using the various

sources. The following subsections look at the participation or

involvement of women in some extension programs/activities.

Extension Agent Visits

Generally, women farmers are bypassed in development efforts of

which extension activities occupy an important part (Gura, 1986).

Most extension agents in Africa are men; as a result, most of

extension advice goes to men farmers (Staudt, 1975). According to a

1984 study done in Zomba, Malawi, only 19% of women farmers had been

visited by a male extension agent (Hirschmann and Vaughan, 1984).

Results of a 1982 study done in Kenya showed that 29% of the

female-headed households had been visited by an extension agent,

compared to 56% of joint families, and the frequency of visits also

was high among joint families (Staudt, 1985b). The extension agents

were male, but it is not certain whether or not only males were

visited among the joint families. Spring (1983) reported that in

some cases wives are contacted with greater frequency than female

heads of households, and in some areas its the reverse.

A NSSA report (Malawi National Statistics Office, 1982) showed

that 25% men and 22% women farmers received almost the same amount

of advice in vegetable growing, probably because for women farmers

the subject was also covered by female extension agents.
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The above information clearly demonstrates that women farmers

are not a homogenous group. The problems they face and the services

they use may depend upon the type of household to which they belong.

Berger et al. (1984) stated that women who are farm managers are the

most logical candidates for direct contact with extension services.

Yet studies have shown that these women are less likely to have such

contact than are women partners in joint (male ana female) managed

farms. This point was emphasized by Staudt (1975). Even in

joint-managed farms, women farmers rarely receive information from

their husbands or other male household members (trickle down

effect). According to Dinnerstein and Cloud's (undated) report of

Niger, Mali, Senegal, and Upper Volta, women farmers do not seem to

feel the trickle down approach is adequate. Hirschmann and Vaughan

(1984), in a study done in Malawi, found that men keep information

to themselves. If any was passed on, it was in a form of an order

rather than a clearly explained piece of advice.

In some African countries, like Tanzania and Zambia, women

farmers have been emphatic that Agricultural Extension programs over

the years have had precisely no impact upon their lives (Due, 1987).

One of the comments made about an extension worker/agent (in

Tanzania) was: "He only comes to buy food and bananas for his

family."

Keller (1986) in a study done in Zambia reported that women

farmers have inadequate access to information and skills and pointed

out that the Agricultural Extension Service has been run by men for

men. Women farmers who are involved in subsistence production and
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have few resources are not typical of the clientele served by

Extension (Berger et al., 1984). Other characteristics of women

farmers, such as their relative lack of education, limited control

over land, and their dual responsibilities for household maintenance

and subsistence production, also serve to limit their participation

in Agricultural Extension programs that operate with the standard

delivery mechanism.

A study done in Blantyre ADD, Malawi, revealed that women

farmers held attitudes that agricultural extension workers were

concerned mainly with men and commercial farming and with provision

of credit for that purpose (Spens, 1985). However, a study done in

Ngabu ADD, using contact smallholder farmers revealed that extension

agents have helped farmers to change their practices (Mpachika and

Lawrence, 1989).

There may be different reasons why the male extension agents do

not visit women farmers. Most male agricultural demonstrators in

Malawi, and Africa in general, admit that women need help, but

identify husbands or culture as barriers to contacting the women

(Bettles, undated; Spens, 1985; Keller, 1986; Mtoi, 1986). Some

Malawi high-level decision makers believe that visits by male

extension agents to women farmers raise suspicion among villagers

and the agents may lose credibility (Hirschmann, 1982). In the name

of culture and tradition, serious efforts to transfer appropriate

technology to women have been limited (Stephens, 1985). In Malawi,

presence of male head of household and willingness to grow improved

varieties have been found to be among the household characteristics
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which are likely to attract male change agents' attention

(Hirschmann and Vaughan, 1984).

It is often argued that women farmers can only be effectively

reached by female extension agents. However, Spens (1985) pointed

out that men as well as women who are trained as agricultural

extension workers can be trained to work with women farmers.

Authorities should put efforts (long overdue) into breaking the

pattern which identifies agricultural extension solely with men and

home economics with women. Communities can be consulted on the

appropriate communicating methods that male and female extension

agents could use to reach both men and women farmers. With a

shortage of female extension workers, the option to use male

extension workers is valuable. Spens (1985) emphasized that it is

of little value, for instance, to know the ratio of male extension

workers to households unless there is also information on the

extension needs of women farmers and the cultural acceptability of

men in providing assistance to them.

Club/Group Meetings

Group meetings bring into play such group dynamics as

discussion, decision, and public commitment to action (Fewster and

Kuhonta, 1985). Generally, in Malawi, the number of women farmers

in farmers' clubs and groups is very low, which reflects the

proportion of women who may use it as a source of information

(Spring, 1983). According to Hirschmann and Vaughan (1984), only

29% of the women farmers interviewed in Zomba, Malawi, had attended

local agricultural meetings, but not on a regular basis. Hirschmann
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and Vaughan stated that lower attendance rate of women managers or

farmers at demonstration plots could mean that they are

uninterested, unaware or unable to utilize the services. Mpachika

and Lawrence (1989) found that respondents (contact smallholder

farmers), all of which were men farmers, were much less in agreement

that male extension agents meet the farmer groups in the field.

Farmer Training Centers' Courses

According to studies done by Spring (1984) and Hirschmann and

Vaughan (1984) in Malawi, and Due (1987) in Tanzania and Zambia,

very few women farmers attend farmer training courses at the

training centers. In Malawi, farmer training in agriculture at the

centers is geared mostly towards men rather than women (Mkandawire

and Chipande, 1985). It is reported that extension workers and

local leaders tend to recruit men rather than women to attend

agricultural residential farmer training. Husbands also prefer

going rather than sending their wives. According to Staudt's (1975)

report on African countries, there is, to some extent, a social

problem: husbands are worried about wives being away for extended

periods of time. In some cases, the chiefs have had to persuade

husbands to allow their wives to attend a 1-2 week training.

Therefore, as a vehicle for training women, training centers are not

serving women effectively. Fewer women farmers who are heads of

households attend the training centers than their male counterparts

("Malawi Agricultural Credit," 1987).

In Malawi, some areas of vegetable production are included in

home economics training programs for women (Spring et al., 1983).
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The focus on vegetable production has its origin in a western model

of farmers' wives keeping a kitchen garden and Malawi's concern

about nutrition. In Ngabu ADD, as in the other agricultural

development divisions, the home economics programs are run by female

extension workers (Farm Home Assistants and Home Craft Workers), who

are fewer in number (76 in 1988) compared to male extension agents

(252 in 1988).

Radio Programs

Researchers have found radio to be one of the most common

sources of information for rural women (Fewster and Kuhonta, 1985).

The effectiveness of radio for increasing knowledge ana awareness

has been demonstrates; however, it is not likely that mass media can

change attitudes, beliefs, and behavior of farmers, especially those

that are strongly entrenched (Fewster and Kuhonta, 1985). It takes

person-to-person contact to do this. Berger et al. (1984) reported

that radio programs may potentially reach a large number of women

farmers at low cost, but they have not proven to be effective in

influencing changes in farming practices.

Film and Puppet Shows

Film and puppet shows are used to deliver extension messages in

rural areas. According to the Blantyre ADD Evaluation Unit (1982),

for many people the shows are primarily entertainment and only

secondarily a source of information. The evaluation unit reported

that only 38% of household heaas (male and female) received advice

from film shows and only 10% from a puppet show.
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Primary Sources of Information Used by Women Farmers

Women farmers' knowledge on agricultural production can be a

blend from several sources, but there are normally primary and

secondary sources. According to Spring (1983), contact with

extension workers is a primary way that Malawi farmers receive

advice about agricultural topics. Blantyre ADD Evaluation Unit

(1982) and Mpachika and Lawrence (1989) reported that the most

common sources of information and influential sources for the

adoption of new farming techniques for Malawi farmers were extension

workers and radio programs. Staudt (1985b) reported that in Kenya,

male members of jointly managed farms were more likely to hear

directly from technical sources, while women were generally likely

to learn from neighbors, women's groups, and traders. In Zomba,

Malawi, most women farmers who applied fertilizers to their gardens

said they had been convinced to apply fertilizers by watching

others, although the use of fertilizers was not common among the

women farmers in the area (Hirschmann and Vaughan, 1984).

Sources of Information Preferred by Women Farmers

The sources of information which farmers prefer may depend upon

a number of factors, including demographics (Mpachika and Lawrence,

1989). In Nepal, women farmers were asked whether they would visit

male or female extensionists; almost all of the women farmers said

they would seek out a female extensionist (Spring, undated). This

case suggests that people may prefer to work with people of the same
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gender. It is a common practice for men farmers to seek out male

extensionists. According to Hirschmann and Vaughan (1984), very few

women Malawi farmers prefer male extension workers to talk to them.

One reason is that husbands do not tell them anything of what the

extension workers say. They reported that one of the women who

preferred male extension workers said it was because they were more

powerful and better, while female extension workers were lazy.

Hirschmann and Vaughan (1984) also pointed out that, in some cases,

Agricultural Extension media are so mistrusted that rumor networks

are considered a more reliable source of information.

The choice of channels through which information is to be

transmitted can be influenced by the needs and constraints attached

to women's roles (Fewster and Kuhonta, 1985). Because of the low

literacy level among Malawi women farmers, it is important that

information be delivered in a form that is easy to understand.

Their gender and/or illiteracy further limits the women farmers'

access to the limited mass media available, while at the same time

closes off other information sources and channels, such as written

training materials, labeling on products, village meetings, and even

training given by male extension workers. For these reasons, they

may form their own system of communication. Training courses and

demonstrations should accommodate women's heavy work schedules, that

is, they should be scheduled at times convenient to women and be

short enough to enable women to leave their families (Spring,

undated).
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Vegetable Production as a Reflection of Knowledge Base

A pool of knowledge is much greater than the technologies and

practices in actual use at any point in time (Murphy, 1983). The

agricultural technology women farmers implement may reflect the

knowledge they have gained through the various sources of

information. The following subsections discuss some of the

practices in vegetable production.

Manure and Fertilizer Use

According to a study of women farmers in Blantyre ADD, Malawi,

about 50% of the women farmers used manure (chicken, goat, cattle,

and pig) either before or soon after planting vegetables (William,

Lakudzala, and Kumwenda, 1988). The amounts applied were

proportional to availability within the farming enterprise, since

selling and trading of manure was unusual in the villages. However,

manure was seldom applied in "dambos" (wet flood plains), where

fertility remains high due to soil erosion and deposition of the

finer particles from upland. Root crops such as sweet potatoes and

cassava never received manures. Vegetables were not fertilized with

inorganic fertilizer , because fertilizer is scarce.

Results of a study conducted in Blantyre ADD and Lilongwe ADD,

Malawi, which involved only men farmers growing dimba garden

vegetables, showed that 50% of the farmers used manure and

nitrogenous inorganic fertilizers on cabbage and tomato (William,

1988). Results of a study in Zomba, Malawi, showed that only 15% of

the women farmers interviewed used fertilizers on their dimba garden

vegetables (Hirschmann and Vaughan, 1984). These results may
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indicate that more men than woman farmers use fertilizers,

especially inorganic fertilizers.

Staking and Pruning

A study of farmers in Blantyre North showed that some of them

pruned tomatoes to induce branching without staking, while others

pruned and staked "money maker" (tomato variety) (William et al.,

1988).

Crop Rotation

According to a study done in Lilongwe ADD, Malawi (Nankumba,

undated), the production of vegetables, in most cases, follows mixed

cropping, which makes it difficult to practice crop rotation.

Pest Problem Control

Women seem to know more about insects than diseases. According

to a study done in Blantyre ADD, Malawi, women mentioned aphids, cut

worms, beetles, and grasshoppers as pests, while describing symptoms

of yellowing, drying, or wilting as possible diseases (William et

al., 1988). In a study done on a Blantyre Shire highland project in

Blantyre ADD and a Ntcheu rural development project in Lilongwe ADD,

which involved mostly male farmers, cabbage loopers, aphids,

bettles, stem borers, and cut worms were mentioned as insects

(Chilanga, 1987). However, a study of farmers in Ngabu ADD, which

is one of the two most important areas for sweet potato production

in Malawi, did not report insects and diseases as a problem (Sauti,

Matabwa, and William, 1988).

Some farmers used some methods to control and prevent pests.

Women farmers in Blantyre ADD mentioned the following as control and
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prevention methods of pests: increased watering; selection of

resistant varieties; application of wood ash (to suppress cut worms)

and insecticides, such as Sevin, carbaryl, dimethoate or DOT

(William et al., 1988).

The technologies and practices women farmers use may not

reflect all their knowledge on a particular area. The question

becomes do women farmers need to acquire more knowledge? If so, in

what areas?

Farmers' Knowledge Needs in Agricultural Production

Individuals' problems and needs are the basis for extension

educational programs (Mpachika and Lawrence, 1989). Determining

those needs requires the involvement and input of those who have the

needs. In respect to agricultural production, determining the

clientele's information needs would enable the design of effective

educational programs and adoption of relevant technologies. Spens

(1985) reported that women are interested in receiving agricultural

advice relevant to their needs.

In many countries, particularly in Africa, East and Southeast

Asia, women play major roles in farm management, which requires

considerable skills and knowledge, for example, in seed selection,

storage, organic recycling, identification and control of pests and

pathogens (Swaminathan, 1985). Most women farmers are constrained

in maximizing agricultural production by lack of technical knowledge

(Spring, 1986). Spring pointed out that beans, pumpkins, melons,

squash, and green leafy vegetables are examples of traditional food
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crops grown by women farmers that have received little or no

attention by research institutions. Setty (1985) reaffirmed the

need to upgrade the knowledge, skills, and technical levels of rural

women in developing countries.

Spring (1984) recommended that the "data" on Malawi farmers'

knowledge on certain practices or skills needs to be carefully

considered. Spring also indicated that other research has shown

that farmers' knowledge of the origins and control of plant diseases

and insects is extremely limited and has a direct effect on yields.

Malawi women farmers, whether in male- or female-headed

households, know less than men about types of fertilizers and

application, diseases and insect management (Spring, 1984). Some

Malawi women farmers' production practices, such as time of

planting, spacing, fertilizer usage, and crop protection, are

deficient and reflect their lack of improved agricultural knowledge

(Spring, 1985). Women farmers growing vegetables in Blantyre ADD

wanted to gain knowledge on use of recommended pesticides on

vegetables (William et al., 1988).

Malawi women farmers are desirous of acquiring agricultural

information which includes information on vegetable production

(Spring et al., 1983). Although it has been commonly stated that

women farmers need agricultural training in other areas which are

more traditionally women's concerns, like vegetable growing, female

extension agents, for example, find it difficult to get the

expertise they need or often feel inadequately equipped (Dinnerstein

and Cloud, undated). According to Spens (1985) and Staudt (1985b),
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in Kenya, when vegetable production advice is given, the extension

workers or agents' visits focus on European vegetables (i.e., exotic

vegetables).
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CHAPTER 3

RESEARCH METHODOLOGY

Population and Location of the Study

The population of the study was comprised of rural women

farmers in male- and female-headed households from five extension

planning areas, which cover the Shire River in Ngabu Agricultural

Development Division, Malawi. Ngabu ADD is one of the eight

agricultural development divisions in Malawi, and it is located in

the southernmost part of the country (Appendix A, Figure 24). Ngabu

ADD covers two administrative districts, Nsanje and Chikwawa, and

has eleven extension planning areas (EPAs) (Appendix A, Figure 25).

According to 1988 Ngabu ADD Evaluation Unit figures, the estimated

number of farm families in Ngabu ADD is 99,620, with an average

family size of six. The Division (Ngabu ADD) has at least 521,000

people, of which about 50% are females (Ngabu ADD Evaluation Unit,

1988). Most of the people in Ngabu ADD live along the Shire River,

especially on the eastern bank, which has the highest population

density and is where most of the leafy vegetables are grown (Ngabu

ADD Evaluation Unit, 1988).

Research Design

The purpose of the present study was to document the sources of

information; knowledge base; and knowledge needs in vegetable

production as identified by Malawi women farmers in general and in

male- and female-headed households in particular. General and
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selected technology for dry season domesticated indigenous and

exotic vegetable production was used as a vehicle for documentation

of this information.

Data for the present study were collected in August and

September 1988 through personal interview technique using a

structured questionnaire. The importance of choosing the interview

method cannot be overemphasized.

The face to face interview is clearly the most versatile. The
Researcher can rely on simultaneous or successive use of all
the respondents' senses, observe the respondents' reactions
with all of their own, and utilize the feedback to keep the
interview going smoothly. (Dillman, 1978: 57)

Dillman (1978) considered face-to-face interview as the only

acceptable method for surveying low income and low education

populations.

Description of the Questionnaire

The instrument used in the study was a questionnaire developed

and refined upon the review of available literature, the

investigator's experience and observation, and in consultation with

Oregon State University faculty members (including Survey Research

Center), Malawi Department of Agriculture, and the University of

Malawi (Bunda College). The investigator translated the

questionnaire from English into the Malawi national language

(Chichewa), for ease of administration to the women farmers, without

altering the meaning of the questions and, hence, the study. The

English and local language versions of the questionnaire were

submitted to translating specialists in the Extension Aids Branch of
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the Ministry of Agriculture to correct the local language version,

if necessary, and for authenticity.

The format of the questionnaire included an introduction on the

front page, for use by interviewers in introducing themselves and

the subject of discussion, before starting to ask the questions.

The questionnaire was structured to elicit multiple responses for

every question, on various categories.

The 22-page questionnaire (Appendix B) included questions on:

(a) awareness of sources of information on vegetables grown in the

dry season; (b) sources of information used by the respondents to

acquire vegetable production knowledge; (c) frequency of use;

(d) sources of information respondents prefer to use; (e) primary

sources of information respondents use on selected vegetable

production technology; (f) knowledge base respondents have on

selected vegetable production technology; (g) the respondents'

knowledge needs; and (h) socio-demographics of the respondents. The

questionnaire also included open-ended questions.

To ensure validity of the questionnaire, copies of the proposal

and questionnaire were critiqued by eight social research experts:

two from University of Malawi (Bunda College) and four from Oregon

State University; and two Extension specialists from the Ministry of

Agriculture, Malawi. The questionnaire was evaluated for match with

the objectives and appropriate terminology. Recommended corrections

were incorporated.

To test the reliability of the questionnaire, six enumerators

interviewed two women farmers each (12 farmers in total), who were
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not included in the study sample. Problems and farmers' responses

were discussed and the questionnaire was modified based on their

comments.

Sample Selection

Multistage cluster sampling technique was used in selecting the

sample to eliminate selection bias and conform to logistic

limitations. The schematic representation of sample selection

procedure is presented in Figure 1. A list of Extension Planning

Areas, sections, and villages along the Shire River were obtained

from NADO headquarters, Evaluation Unit, and Extension Planning

Areas. A list of names of male and female household heads were

obtained from the sections' Extension agents and verified by the

village headmen. Sections, villages, and households were randomly

selected using a four-digit table of random numbers. Sections on

the east and west banks along the Shire River were listed together.

Ten sections were randomly selected from the list. All villages in

the ten randomly selected sections were listed. Ten villages were

randomly selected from the list. Farm families from each of ten

randomly selected villages were listed separately by type of

household (male-headed households and female-headed households).

Fifteen male-headed households and fifteen female-headed households

were randomly selected from each list of farm families under each

village. The initial selection of 15 participants was intentional;

the last five households were put on reserve to be used as

substitutes in case of a respondent being very ill, refusing to be



31

NGABU AGRICULTURAL DEVELOPMENT DIVISION

V

IListing of EPA sections along Shire River

IRandom selection of 10 EPA sections from list

Listing of all villages in 10 EPA sections

ir

Random selection of 10 villages

Separate listings of male- and female-headed
households in each village

Random selection of
15 male-headed
households from
each village (last
5 reserved as
substitutes)

(n = 100)

V
Random selecion of
15 female headed
households from
each village (last
5 reserved as
substitutes)

In = 100)

Sample 200 women farmers 1

Figure 1. Schematic representation of the multistage sample
selection procedure.
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interviewed, having a calamity in the family (e.g., death), or being

absent. Only women farmers from the two types of households were to

be interviewed. In the female-headed households, the household head

was to be interviewed and in the male-headed households, the wife

was to be interviewed. In the case of polygamous male-headed

households, the first wife was to be interviewed. The sample

selection procedure resulted in the desired sample size of 200 women

farmers.

Data Collection

The investigator travelled to Malawi to collect the data. Upon

arrival in Malawi, the study proposal, which included a schedule of

research activities and budget, and both versions (English and local

language) of the questionnaire were discussed with Malawi's Chief

Agriculture Officer, Ngabu ADD Program Manager (head of Ngabu ADD),

project officers of rural development projects, and development

officers who manage the extension planning areas (EPAs). The

extension agents whose sections were involved in the study were

notified about the value of the study and its objectives. These

agents in turn notified the village headmen. The objectives and

value of the study were later clarified and emphasized to the

village headmen by the investigating team.

Selection and Training of Enumerators

Two students pursuing Bachelor of Science degrees at Bunda

College, University of Malawi, and three Ngabu ADD enumerator



33

supervisors were trained for 5 days by the investigator and the

investigator's supervisor (lecturer) from Bunn College, on the:

I. purpose of the study;

2. meaning and content of each question;

3. tone of voice in asking questions and method of probing;

and

4. techniques to start the interview with the respondent,

using uniform description (page 1 of questionnaire) and

local greeting conversations, without wasting time.

The enumerators, which included the investigator, practiced

asking the questions using other enumerators as respondents (role

play). In order to train the enumerators on interviewing and

questionnaire filling skills, each enumerator interviewed two

respondents (not included in the sample study) in a real-life

situation. Farmers' responses and problems were discussed and

rectified. The enumerators were familiar with the village

situations in Malawi and could communicate well in the local

language.

Interviewing Procedure

Most village headmen notified the women farmers to be

interviewed a day in advance, so the enumerators found most

respondents at home. The interview was carried on in a

business-like manner, but was friendly and respectful. All

responses were written in ink. Complete seclusion and

confidentiality were granted to each interviewee, including omitting

their names on the questionnaire. Adequate care was taken to ensure
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that the questions were asked in the same wording and order for all

respondents. All enumerators worked in one village at a time.

The investigator's supervisor supervised the team in the field

for the first week and checked through all the completed

questionnaires. Thereafter, the investigator did the interviewing,

supervising, and checking of all the completed questionnaires. The

supervisor from Bunda College came every two weeks to check on

progress.

Variables Under Study

The variables of the study were: (a) respondents' sources of

information and (b) knowledge base and knowledge needs on selected

vegetable production technology.

Sources of Information

The variables under sources of information included:

(a) awareness of sources of information; (b) sources of information

used; (c) frequency of use; (d) sources of information preferred;

and (e) primary sources of information used for selected vegetable

production technologies.

The sources of information on which the questions were based

were 22 in number, as shown on the second page (QI) of the

questionnaire. The selected vegetable production technology areas

for which primary sources of information were asked are listed in

the following section on knowledge base and needs.
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Vegetable Production Knowledge Base and Needs

The vegetable production knowledge base and needs questions

were based on selected vegetable production technical knowledge

areas which are critical to vegetable production in Malawi. They

were: (a) varieties; (b) planting methods; (c) fertilizer types;

(d) fertilizer application; (e) manure types; (f) manure

application; (g) disease identification; (h) insect identification;

(i) insect control; (j) vegetable seed storage; (1) vegetable crop

rotation; (m) pruning; (n) staking; (o) garden fence construction;

(p) live fence growing; and (q) use of sprayers. The 21 vegetables

listed in the questionnaire were those vegetables which Malawi

farmers could grow in the dry season.

Procedure for Describing Respondents

There were twelve socio-demographic characteristics used to

describe respondents: sex of head of household, age, literacy

level, formal education, attendance of functional literacy classes,

literacy level of household members, number of children in household

by age, primary source of household income, decision-making

responsibility on vegetable production, purpose for growing

vegetables in dry season, vegetable crops grown, and constraints in

dry season vegetable production.

Treatment of Data

All data were converted to microcomputer data. Only the

socio-demographic data and responses to questions which answered
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objectives were statistically analyzed. The number of variables

were further reduced by cutting down the list of vegetables and

sources of information, to make analysis easier and tables and

figures more understandable. The data was analyzed by overall

respondents and by type of household.

Data on the vegetables that 9% or more of the total respondents

mentioned they had grown (Q2 of the questionnaire) were

statistically analyzed. Sources of information used were ones that

9% or more respondents mentioned that they were aware of, namely:

family members, friends, radio, male agricultural extension agents,

film shows, and hospital/clinic. The following were not used in the

by type of household analysis: sources of information other than

the six ones mentioned above, and vegetable crops with less than 18%

(36 respondents) who had grown them.

Statistical Analysis

Statistical analysis was done using the Statistical Package for

the Social Sciences for Personal Computer (Norusis, 1988).

Frequency distributions were used to describe the respondents'

characteristics and findings according to the objectives of the

study. Contingency tables were used to examine percentages of women

farmers in male- and female-headed households by various aspects of

sources of information and technical knowledge of dry season

vegetable production.
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The chi-square test of independence was used in the contingency

tables of women farmers in male- and female-headed households by the

following aspects:

1. sources of information they were aware of;

2. information sources used and frequency of use;

3. information sources preferred;

4. primary sources of information used; and

5. technical knowledge base and need on selected vegetable

production technological areas.

This test was done to determine whether there was a real difference

in percentages between women farmers in male- and female-headed

households by the above mentioned aspects or the difference was just

due to chance or variability between samples. A confidence or

significance level of p < .05 was chosen.
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CHAPTER 4

FINDINGS AND DISCUSSION

The first section of this chapter presents and discusses

findings on sample characteristics. In subsequent sections,

findings on information sources, technical knowledge base, and

technical knowledge needs are presented and discussed by overall

respondents and by respondents in male- and female-headed

households.

Sample Characteristics

Age

The majority of the respondents (64%) were 36 years of age or

older (Figure 2).

Literacy Level and Formal Education

Most of the respondents (88.8%) were illiterate, that is, could

neither read nor write (Figure 3). This finding is supported by

Hirschmann (1982). Among the literate respondents (11.2%), almost

all only had some primary education (Appendix C, Figure 26).

Attendance of Functional Literacy Classes

In spite of the high illiteracy rate of the respondents, most

of them (93%) did not attend functional literacy classes which teach

adults to read and write using farmer-relevant educational material

(e.g., crop production). This may be due to various reasons. Some

respondents stated that the classes were held at places they could
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not reach and some said they were not aware that functional literacy

classes existed.

Literacy Level of Household Members

In most households, there were no literate members. Only about

27% of the respondents reported that at least one member of the

household was literate (Appendix C, Figure 27).

Number of Children in Household by Age

Most respondents (99%) reported having at least one child

living with them (Appendix C, Table 9). Most children living in the

households (73%) were under the age of 15 years.

Primary Source of Household Income

Most respondents' (70.5%) income came primarily from crop sales

(Appendix C, Figure 28). The main source of income for 25% of the

respondents was off-farm income.

Decision-Making Responsibility on Vegetable Production

Over half of the respondents (57.5%) said they had the primary

responsibility for making decisions on whether or not to grow

vegetables in the dry season (Figure 4). This situation is similar

to that in other parts of Africa (Gaye et al., 1988).

Purpose for Growing Vegetables

Most respondents' purpose for growing vegetables in the dry

season was either for consumption only (45.5%) or for consumption

and sale (52.5%) (Figure 5).

Vegetable Crops Grown

Most of the vegetable crops commonly grown in the dry season by

the respondents were indigenous (Figure 6). This finding is

supported by Spring (1983).
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The vegetable crops commonly grown were: pumpkin (96%), sweet

potato (93%), fruit okra (92%), cow peas (91%), tomato (74%), and

beans (61.5%). These vegetables are all sources of vitamin A.

Indian mustard, amaranthus, and carrot, which were not commonly

grown, have a high vitamin A content. The vitamin A content for

vegetables which the respondents reported growing in the dry season

and the recommended daily dietary allowances are presented in

Appendix E.

It is important to note that over one-third of the respondents

(34%) said they did not eat sweet potato leaves, although some

respondents indicated they ate the leaves of a wild sweet potato

variety, Ipomea acquatica, locally known as "Phunde" (Appendix F,

Table 25). "Phunde" (water convulvolus) has a higher vitamin A

content (5,200 IU) than raw or cooked sweet potato leaves (1028 and

916 IU) (Haytowitz and Matthew, 1984).

Constraints in Vegetable Production

Almost all respondents indicated that they did not have

fertilizer (96%), pesticides (95.5%), and sprayers (94.5%) (Appendix

C, Figure 29). Many respondents said they did not have adequate

money (85.5%), labor (60%), and seed (58.5%).

Information Sources

Awareness of Information Sources

Overall. All respondents (100%) were aware of family members,

and 62% of the respondents were aware of friends, as a source of

information on dry season vegetable production (Figure 7). More
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respondents reported being aware of radio (29%) than male

agricultural extension agents (17%), film shows (12%) or

hospital/clinic (9%) as a source of information on dry season

vegetable production. Few respondents were aware of the formal

sources of information, such as the Agricultural Extension Service

delivery systems. Less than 7% of the respondents were aware of:

female agricultural extension agents, home craft workers, women's

groups/clubs, farmers' clubs meetings, block demonstration meetings,

residential and day training centers, puppet shows, Extension Aids

agricultural publications, local leaders, functional literacy

teachers, community health workers, newspapers, mother-and-child

care workers, seed packets, and Malawi Young Pioneers (Appendix D,

Table 10).

These findings are supported by other studies conducted in

Africa by Dinnerstein and Cloud (undated), Fewster and Kuhonta

(1985), and Clark (1985). The implication is that the situation of

women farmers in Ngabu Agricultural Development Division is not an

exception to the general situation in Africa: women farmers are not

aware of the various technical knowledge packages which formal

information sources offer.

By Type of Household. All respondents in both male- and

female-headed households were aware of family members as a source of

information on dry season vegetable production (Figure 8). A

majority of respondents in male-headed (62%) households and

female-headed households (61%) mentioned friends as a source of

information. More respondents in male-headed than female-headed
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households were aware of the following as sources of information on

dry season vegetable production knowledge: radio (32% versus 24%),

male agricultural extension agents (19% versus 15%), film shows (14%

versus 8%), hospital/clinic (10% versus 8%). However, the results

of the chi-square test of independence show that there were no

statistically significant differences between the percentages of

respondents in male- and female-headed households who were aware of

those four sources of information (Appendix G, Table 27).

The respondents in male- and female-headed households were

mostly aware of family members and friends as sources of information

possibly because they are the only sources of information most

respondents have been exposed to. This suggests that the type of

household to which women farmers belong may not be a factor that

determines or affects the type of sources of information they are

aware of for acquiring knowledge on dry season vegetable

production.

Information Sources Used and Frequency of Use

Overall. Most respondents (99.5%) used family members as their

source of information on dry season vegetable production; 60.5% used

friends (Figure 9). This finding is supported by Spring (1983) and

Staudt (1985b). Family members was the most frequently used source:

42% of the respondents reported using family members six times or

more per dry season (Figure 10). Many respondents could not

remember the frequency of use of family member (38.5%) and friends

(21.5%).
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Radio, male extension agents, film shows, and hospital/clinic

were used by 17%, 8%, 7%, and 6% of the sample, respectively (Figure

10). Respondents' use of these sources of information was

infrequent (1-2 times per dry season): friends (19.5%), radio (7%),

male extension agent (6%), film shows (5%), and hospital/clinic

(3%). In the case of radio, about 40% of the respondents who were

aware of radio as the source of information did not use it. The

relatively lesser use of radio as a source of information differs

from the general findings by Fewster and Kuhonta (1985). The

infrequent use of radio by the respondents may have been due to lack

of access to, or possession of, a radio. The Malawi National

Statistics Office reported in 1984 that Ngabu ADD has the lowest

percentage (9.7%) of households with radios among the eight ADDs in

Malawi. The infrequent use of radio may also be due to what Berger

et al. (1984) found in their study: radio is ineffective in

influencing changes in farming practices.

The finding on the use pattern of male extension agents is

supported by Hirschmann and Vaughan (1984). The use pattern is

similar to that in other parts of Africa; therefore, the reasons for

low use of male extension agents that have been documented in other

African studies may explain the situation of the respondents in this

study. The reasons are:

1. Male extension agents prefer to advise male farmers due to

male bias in extension delivery systems (Staudt, 1975).

2. Women farmers, as subsistence producers with few resources,

are not typical clientele to be served by male extension agents

(Berger et al., 1984).
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3. Culture or constraints posed by husbands to wives talking

with male extension agents are believed (by male extension agents)

to be barriers to reaching women farmers (Hirschmann, 1982; Bettles,

undated; Spens, 1985; Keller, 1986; Mtoi, 1986). As Spens pointed

out, it is of little value to know the ratio of male extension

workers to households if most women farmers are not reached at all.

4. As indicated by Malindi (1986) and Dinnerstein and Cloud

(undated), it's alleged that male extension agents do not have

relevant and up-to-date technical messages; therefore, they do not

feel confident to approach the farmers on the subject.

The low use of film shows may be due to several reasons.

Spring (1983) found that women farmers did not receive much helpful

advice from cinemas or film shows. Blantyre ADD Evaluation Unit

(1982) indicated that women may not be interested in attending film

shows if they perceive that the shows will be marked by playing and

chatting in the vicinity, rather than focused on the educational

aspect. In this study, some respondents commented that film shows

are shown at night, which restricts women's attendance due to social

constraints; therefore, mostly men attend. The main reason for not

attending, however, was that they were afraid their houses would be

broken into during their absence.

Only .5%-4% of the respondents used other sources, namely,

women's clubs, puppet shows, home craft workers, Extension Aids

publications, local leaders, residential and day training centers,

female extension agents, functional literacy teachers, community

health workers, newspapers, and farmers' clubs (Appendix D, Table

10). The finding of low use of farmers' clubs or group meetings such
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as block meetings is supported by Spring (1983) and Hirschmann and

Vaughan (1984). Hirschmann and Vaughan attributed the low

attendance by women farmers to their lack of interest, lack of

awareness, and inability to utilize the services.

The finding of low use of farmer training centers by the

respondents (1%) is supported by several studies (Spring, 1984;

Hirschmann and Vaughan, 1984; Due, 1987). The low use of training

centers as a source of information on dry season vegetable

production by the respondents may be due to various reasons. One

reason may be lack of awareness. Only 3% of the respondents were

aware of training centers (residential and day) as a source of

information. This may be because: (a) male extension agents and

local leaders recruit male farmers rather than women farmers to

attend agricultural residential training courses (Mkandawire and

Chipande, 1985), and (b) husbands prefer to go to training centers

rather than send their wives because they worry about their wives

being away for extended periods of time (Staudt, 1985b).

Several factors may also account for the low use of female

extension agents (1%). Most female extension agents are mostly

involved in home economics training, in spite of the Department of

Agriculture's (Extension) urging for them to teach both home

economics and agriculture (Spring et al., 1983). The agents are few

in the ADD (76 in 1988 for 99,620 farm families). Since the agents

are spread out, some people or families may not come in contact with

the agents. The situation is worsened by transportation problems.

More respondents were aware of and used the hospitals and

clinics more than most of the extension delivery systems, which is
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contrary to popular expectation. The respondents may have used the

hospitals/clinics as a source of information when visiting with a

malnourished child, as a patient, at underfive clinic, or during

antenatal periods.

Many respondents could not remember the specific frequency of

use of the sources of information. This may be because, as some

respondents indicated, they do not keep record of frequency of use

of most things.

The findings on sources of information used indicate that as

far as dry season vegetable production is concerned, women farmers

in Ngabu ADD rely on the traditional methods of technology

transfer.

By Type of Household. Almost all respondents in male-headed

households (99%) and all the respondents in female-headed households

(100%) used family members as sources of information on dry season

vegetable production (Figure 11). More respondents in male-headed

households than female-headed households used friends (63% versus

58%) and radio (19% versus 15%) as sources of information, while

more respondents in female-headed households than male-headed

households used film shows (19% versus 9%) and hospital/clinic (9%

versus 7%). However, results of the chi-square test of independence

show that there were no statistically significant differences

between the percentages of respondents in male-headed and

female-headed households who used friends, radio, film shows, or

hospital/clinic (Appendix G, Table 23). This finding differs from

the finding by Berger et al. (1984).
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Family members was the source of information used most

frequently (6+ times per dry season) by the respondents in both

types of households; friends was next (Figure 12). More respondents

in male-headed households than in female-headed households used

family members six or more times per dry season (44% versus 41%).

However, more respondents in female-headed households than in

male-headed households used friends six or more times per dry season

(17% versus 14%). Respondents in both male- and female-headed

households used several sources of information infrequently (1-2

times per dry season): friends (19% MHH and 20% FHH); radio (7% MHH

and 7% FHH); male extension agents (9% MHH and 3% FHH); film shows

(7% MHH and 3% FHH); hospital/clinic (4% MHH and 2% FHH). Results

of the chi-square test of independence show that there were no

statistically significant differences between the percentages of

respondents in male-headed and female-headed households in the

frequencies they used the various sources of information (Appendix

G, Table 30).

These findings differ from Spring's (1983). The implication of

these findings is that in Ngabu ADD, the type of household does not

make much difference when it comes to sources of information used

and the frequency of use. The similarity of sources of information

respondents in male- and female-headed households used and

frequencies of use may indicate that delivery services in projects

and programs are poorly served to women farmers in either type of

household, be it male- or female-headed. Therefore, women farmers

in both types of households are left with similar options: the use

of family members and friends. It is a common practice in Malawi
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for parents, relatives, and friends to teach or advice their

dependents and each other in beneficial activities like vegetable

growing.

The low use of the extension delivery services may be due to

the reason given by Malindi (1986) and Dinnerstein and Cloud

(undated) that extension agents may not have or know relevant and

up-to-date vegetable production technical packages. The agents may

feel inadequate in their technical knowledge, therefore, may choose

to leave the subject alone. In some cases, due to cultural reasons,

husbands may be a barrier to male extension agents' advising the

women farmers in male-headed households. However, one would expect

women in female-headed households to be better served because they

are heads of households themselves. Apparently this is not the

case.

Primary Sources of Information

Overall. Family members was the primary source used by most

respondents for information on: (a) vegetable seed storage (72.5%),

pruning (23%), staking (21.5%), and use of sprayer (5%) (Table 1);

and (b) insects attacking commonly grown vegetables: sweet potato

(46.5%), fruit okra (32.5%), cow peas (31%), pumpkin (28%), tomato

(22%), and beans (17%) (Table 2). Friends was the primary source

for most respondents for information on: (a) manure use (18%),

garden fence construction (5%), and live fence growing (3%) (Table

1); and (b) inorganic fertilizer types which can be applied on

various dry season vegetables (Appendix D, Table 12). These

findings are supported by Hirschmann and Vaughan (1984) and



Table 1. Percentages of respondents overall by primary sources of information they used for
acquiring knowledge on selected vegetable production technology.

Sources of Information

Selected Vegetable Production Technology

Manure
Use

(%)

Construct
Seed Garden

Rotation Pruning Staking Storage Fence
(%) (%) (%) (%) (%)

Grow
Live
Fence

(%)

Sprayer
Use

(%)

Family members 10.5 23.0 21.5 72.5 3.0 2.5 5.0

Friends 18.0 - 6.5 12.0 5.5 5.0 3.0 1.5

Radio 2.0 .5 .5 -

Male agricultural
extension agents

1.5 .5

Film shows .5

Home craft workers .5 .5 .5

Farmers' clubs .5

Training centers .5 .5

Seed packets .5

Note: Total n respondents --. 200.
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Table 2. Percentages of respondents overall by primary sources
they used to acquire knowledge on insects attacking
vegetable crops.

Vegetable Crop

Respondents
Reporting
for Crop

(n)

Primary Sources Used

Family
Members

(%)

Friends

(%)

Residential
Training
Centers

(%)

Seed

Packets

(%)

Pumpkin 71 28.0 7.5
Sweet potato 125 46.5 15.0
Fruit okra 83 32.5 9.0
Cow peas 76 31.0 7.0
Tomato 63 22.0 9.0 .5

Beans 53 17.0 9.0 .5

Indian mustard 16 3.5 4.0 .5

Cassava 8 2.5 1.5
Onion 5 .5 1.5 .5

Eggplant 2 .5 .5

Cabbage 7 .5 2.0 .5 .5
Rape 5 2.0 .5

Note: Percentages are of total n (200).



62

Staudt (1985b). However, they differ from those of Spring (1983),

Mpachika and Lawrence (1989), and Blantyre ADD Evaluation Unit

(1982). The findings of these studies are related to agriculture in

general, while the findings of this study are related to dry season

vegetable production. The difference in findings suggests that

studying agriculture by specific areas and by gender may show

different results than when agriculture or gender is studied in

general.

Few respondents (.5%-2%) used other primary sources of

information, namely, radio, male agricultural extension agents, film

shows, home craft workers, farmers' clubs, training centers, and

seed packets, to acquire knowledge on selected vegetable production

technology.

By Type of Household. Family members was the primary source of

information for most respondents in both male- and female-headed

households (Table 3). More respondents in female-headed than

male-headed households used family members as a primary source of

information on: (a) insect identification for sweet potato (53%

versus 40%), fruit okra (38% versus 27%), cow peas (33% versus 29%),

pumpkin (30% versus 26%), and beans (20% versus 14%) (Table 4); and

(b) manure use (14% versus 7%) and pruning (28% versus 18%) (Table

3). However, more respondents in female-headed households used

friends as the primary source of information on: (a) manure use,

garden fence construction, and live fence growing (Table 3); and

(b) inorganic fertilizer types (Appendix D, Table 13).



Table 3. Percentages of respondents in male- and female-headed households by primary sources of
information they used to acquire knowledge on selected vegetable production
technology.

Selected Vegetable Production Technology
Primary Sources
of Information Manure

Use Rotation

(%) (%)

Pruning

(%)

Staking

(%)

Seed
Storage

(%)

Construct
Garden
Fence

(%)

Grow
Live

Fence

(%)

Sprayer
Use

(%)

Family members
Male-headed households 7 18 21 74 6 5 9
Female-headed households 14 28 22 71 1

Friends

Male-headed households 16 6 13 4 5 4 2
Female-headed households 20 7 11 7 5 2 1

Radio

Male-headed households 3 1

Female-headed households 1

Male agric. extension agents
Male-headed households 1 1 1

Female-headed households 2

Film shows
Male-headed households 1 1

Female-headed households

Home craft workers
Male-headed households
Female-headed households 1 1



Table 3 continued.

Primary Sources
of Information

Selected Vegetable Production Technology
Construct Grow

Manure Seed Garden Live Sprayer
Use Rotation Pruning Staking Storage Fence Fence Use
(%) (%) (%) (%) (%1 (%) (%) (%)

Farmers' clubs
Male-headed households
Female- headed households 1

Training centers
Male-headed households
Female-headed households 1 I

Seed packets
Male-headed households
Female-headed households I

Note: Total n respondents each type of household = 100.
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Table 4. Percentages of respondents in male- and female-headed
households by primary sources of information they used
to acquire knowledge on insects, by vegetable crop.

Primary Sources of Information
Residential
Training

Vegetable Crop Family Members
% MHH % FHH

Friends

% MHH % FHH
Centers

% MHH % FHH

Pumpkin 26 30 9 6 1

Sweet potato 40 53 17 13 1

Fruit okra 27 38 10 8
Cow peas 29 33 6 8 1

Tomato 23 21 7 11 1

Beans 14 20 10 8 1

Indian mustard 5 2 1 7 1

Cassava 1 4 3

Onion 1 1

Note: Total n per type of household = 100.
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The percentages of respondents in both types of households who

used primary sources to acquire knowledge in the selected technical

areas were relatively low. The reason for this may be that, as

pointed out by some respondents, the activities in these areas are

done by men.

The results of the chi-square test of independence show that,

with the exception of garden fence construction and use of sprayers,

there were no statistically significant differences between the

percentages of respondents in the two types of households on the

primary sources of information they used (Appendix G, Table 31).

There were more respondents in male- than female-headed households

who used family members as a primary source of information on garden

fence construction and use of sprayers. However, the absence of

significant differences between percentages of respondents in the

two types of households on most of the selected technical areas

indicates that in Ngabu ADD the women farmers' primary sources of

information are similar regardless of the type of household.

Information Sources Preferred

Overall. The source of information most preferred by

respondents was family members (96.5%); friends (49%) was the next

most preferred (Figure 13). This may be because most respondents

were not aware of other sources of information. Another reason, as

reported by Fewster and Kuhonta (1985), may be that needs and

constraints attached to women's roles affects the preference or

choice of channel through which information is transmitted. For
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example, women may not prefer going to training centers because of

their heavy work schedules (Spring, undated). The respondents'

gender and/or illiteracy may have further limited their choice of

mass media while at the same time close off information sources and

channels, such as written material, product labels, and village

meetings where training is provided by male extension agents

(Fewster and Kuhonta, 1985). Trust and reliability may have

influenced respondents to prefer family members and friends

(Hirshmann and Vaughan, 1984). Hirschmann and Vaughan found that

official media were so mistrusted that informal networks were

considered to be more reliable sources of information. A common

response given by respondents for their preference of family members

as a source of information was that "production of vegetables

throughout their lives had been based on the knowledge provided by

family members, especially parents."

Relatively fewer respondents preferred radio (17.5%), male

agricultural extension agents (11%), film shows (4%), and

hospital/clinic (1%). In the case of the other sources of

information (women's groups, puppet shows, home craft workers,

Extension Aids publications, local leaders, residential and day

training centers, female agricultural agents, functional literacy

teachers, newspapers, and farmers' clubs meetings), the percentages

of respondents who preferred them ranged from .5% to 3.5%,

indicating that very few respondents preferred to use those

information sources. Because most respondents were illiterate and

had no literate members in their households, they may not have

preferred some sources of information (Fewster and Kuhonta, 1985).
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For example, most respondents did not have the ability to read

Extension Aids publications.

By Type of Household. The percentages of respondents in male-

and female-headed households who preferred to use family members

were 97% and 96%, respectively (Figure 14). More respondents in

male-headed households than female-headed households preferred to

use friends (51% versus 47%) and radio (21% versus 14%) . However,

the results of the chi-square test of independence show that there

were no statistically significant differences between the

percentages of respondents in male-headed and female-headed

households who preferred the various sources of information

(Appendix G, Table 30). The absence of significant differences may

have been because the respondents in male- and female-headed

households were affected in the same way by the factors mentioned

above: lack of respondents' awareness of other sources;

respondents' trust in family members and friends; women farmers'

needs and constraints (e.g., heavy work schedules); and the

illiteracy of respondents and household members.

The findings on preferred information sources indicate that

much work needs to be done by the Extension Service in order to make

women farmers in Ngabu ADO aware of the sources of information from

which they can acquire knowledge on dry season vegetable production.

The more sources of information the women farmers become aware of,

the wider the range of sources on which they can base their

preference.
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Technical Knowledge Base

Overall

Respondents did not have knowledge base in most of the selected

technical areas for dry season vegetable production (Tables 5 and 6).

No respondent had technical knowledge base on disease identification

and control for any dry season vegetable crop. Most respondents

(about 70%) had no knowledge on: (a) types of fertilizer and manure

that can be applied to dry season vegetable crops, and rates of

application per acre; (c) insect control; (d) pruning and staking;

(e) vegetable crop rotation; (f) garden fence construction; (g) live

fence growing; and (h) use of sprayers. The only technical areas

that a majority of respondents (over 50%) had knowledge on were:

1. Planting methods of pumpkin (99%), sweet potato (95%), fruit

okra (99%), cow peas (97%), tomato (87.5%), and beans (83%). The

planting methods mentioned were direct seeding, transplanting, or

both for certain crops.

2. Varieties of sweet potato (84.5%) and pumpkin (51.5%).

3. Insect identification for sweet potato (62.5%).

4. Vegetable seed storage conditions (78.5%).

Varieties. Table 16 in Appendix F lists the varieties of

vegetables known by the respondents. On sweet potato varieties

grown, 29 names were mentioned. The most commonly mentioned ones

were: "Chikhomeni" (52%); "Chinese" (about 52%); "Babache" (about

46%); "Mache," also called "Nzipayekha" (25%); and "Thindanzade"

(25%).
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Table 5. Percentages of respondents overall who had technical
knowledge base in selected technological areas, by
vegetable crop.

Vegetable Crop

Selected Technological Areas

Varieties

(%)

Insect
Planting Inorganic Identi-
Methods Fertilizer fication

(%) (%) (%)

Insect
Control

(%)

Pumpkin 51.5 99.0 1.0 35.5 12.5
Sweet potato 84.5 95.0 .5 62.5 23.5
Fruit okra 49.0 99.0 .5 41.5 10.0
Cow peas 37.5 97.0 1.0 1.0 13.5
Tomato 15.0 87.5 1.5 31.0 11.0
Beans 48.0 83.0 .5 26.5 12.0
Indian mustard 2.0 47.5 2.0 7.5 4.5
Cassava 14.0 46.5 4.0 2.0
Onion 4.5 34.5 1.0 2.5 1.5
Eggplant 13.0 - 1.0
Cabbage 1.0 29.0 3.0 3.5 1.0
Rape 23.0 1.5 2.5 1.5

Note: Total n respondents = 200.
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Table 6. Percentages of respondents overall who had technical
knowledge base in selected technological areas for
vegetable crops commonly grown.

Technological Area
Had

Knowledge Base

Manure
1) Types of manure 34.5
2) Rate of application for:

a) Leafy vegetables 1.0
b) Fruit vegetables 1.0
c) Root vegetables .5

Time of inorganic fertilizer
application for:

1) Leafy vegetables 1.5
2) Fruit vegetables 1.0
3) Root vegetables .5

Recommended rotation for:
1) Leafy vegetables .5

2) Fruit vegetables .5

3) Root vegetables .5

Special cultural practices:
1) Pruning
2) Staking

30.5
35.5

Recommended vegetable seed 78.5
storage conditions

Selected vegetable production skills:
1) Garden fence construction
2) Live fence growing
3) Use of sprayers

8.5

8.5
8.5

Note: Total n respondents = 200.
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Thirteen names of pumpkin were mentioned. The commonly

mentioned varieties were: "Khokhombe," a pumpkin with hard skin

(32.5%); "Gundankhuni," a huge dark green pumpkin (21.5%); and

"Kabengele" (17%).

Few respondents knew varieties of Indian mustard (2%), onion

(4.5%), and cabbage (1%), which are exotic vegetables. No respondent

knew any eggplant or rape varieties.

Insect Identification and Control. A majority of the

respondents knew at least one insect that attacks sweet potato

(Appendix F, Table 21). Names of eleven insects that attack sweet

potato were mentioned. The commonly mentioned ones were: sande

(caterpillar); mafa (big white-bodied caterpillar with a black head);

green caterpillars; and kapuchi (also called nyafoto) (sweet potato

weevils). Generally, for all the vegetable crops, the insects most

often mentioned were: mafa, green caterpillar, white caterpillar,

and aphids. The findings show that, with the exception of sweet

potato, over 60% of the respondents did not know the names of insects

that attack the various vegetables.

Most respondents (over 66%) did not know how to control insects

that attack dry season vegetable crops (Table 6). The highest

percentage of respondents who knew methods of controlling insects was

23.5% for sweet potato. The control methods mentioned were: killing

with hands/hoe, applying wood ash, applying sulphate of ammonia

fertilizer solution, burning residue after harvest, applying Sevin,

spraying/dusting with DDT, applying ripcord, and applying wet cow

dung (Appendix F, Table 22). The insect control method commonly
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mentioned was killing with hands/hoes, especially for caterpillars.

Wood ash was mentioned as a control for mabobo (black insects) and

green, white, and black caterpillars. Sulphate of ammonia was used

for controlling caterpillars and flying insects. Burning residue

after harvest and applying DDT were methods for controlling mafa,

caterpillars, kapuchi, and aphids. Ripcord was mentioned as a method

to control black caterpillars, and wet cow dung for white

caterpillars.

Vegetable Seed Storage. The respondents who said they knew

recommended vegetable seed storage conditions mentioned the

following:

1. Smearing the seed on the wall of the houses.

2. Storing the seed in "chikwa" (granary), a box, a bag, or on

"thandala" (a flat bed normally built inside a house and located in

between the roof and floor for storage of staple food). The seed

stored in those containers is first wrapped in paper, cloth, or sack,

or put in a tin, bottle, or gourd.

3. Storing the seed in a clay pot which is then stored on the

"thandala" or in a corner of a house. The seed is mixed with ash and

put in a paper or bottle before being placed in the clay pot.

4. Storing the seed under the roof inside the house, in the

kitchen, or on verandah. This is done after wrapping the seeds in a

piece of cloth, paper, sack, or banana leaves, putting seed in

bottle, or tying pods together, and hanging "on" the roof. (See

Appendix F, Table 24.)
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A few respondents mentioned mixing seed with Sevin before

putting it in a bag. Most of the respondents who said they knew the

recommended conditions for storing vegetable seeds mentioned

"chikwa," clay pot, boxes, bags, on "thandala," and under the roof.

Many of the storage places and containers mentioned by the

respondents who said they knew recommended vegetable seed storage

conditions seem to be dry places/conditions and places where it is

hard for rodents to reach. However, for some seed storage conditions

mentioned, especially smearing seed on the wall, the safety of the

seed may be questioned.

Inorganic Fertilizer and Manure. The few respondents (2%) who

knew inorganic fertilizer which can be applied to dry season

vegetable crops mentioned 20:20:20, calcium ammonium nitrate, and

sulphate of ammonia (Appendix F, Table 19). About one-fourth of the

respondents (24.5%) who said they knew types of manure that can be

applied to dry season vegetable crops mentioned: cow, goat, chicken,

and compost manure and decomposed residues (Appendix F, Table 17).

Cow manure was the most commonly mentioned type of manure. The few

respondents who said they knew the rate of manure application per

acre mentioned 1.25 to 2 oxcarts (Appendix F, Table 18).

Pruning and Staking. Of the respondents who said they knew dry

season vegetable crops that need pruning, 35.5% mentioned tomato. A

few respondents (.5%-1%) mentioned that beans, gourd, and eggplant

need pruning (Appendix F, Table 23). The respondents who said they

knew vegetable crops which need staking mentioned tomato (13%),

pumpkin (about 23%), and cow peas (1%).



77

The findings on the overall respondents' knowledge base on the

technological areas of dry season production of various vegetable

crops indicate that the respondents had limited knowledge on

vegetables they grow in the dry season, even those which are

indigenous and commonly grown. Also, most respondents (64%) stated

that their knowledge on dry season vegetable production was "below

average." The findings that most respondent lacked knowledge in the

above mentioned areas is supported by Spring's (1985) findings. The

reason for this situation may be that the family members and friends

who were the primary sources of information were not knowledgeable in

the selected technological areas.

Findings of other studies also lend support to findings of this

study. The finding that most respondents lacked knowledge on manure

and rate of application is supported by findings of William et al.

(1988). William et al. reported that manure is seldom applied in the

"dambos," where fertility remains high due to soil erosion and

deposition of fine particles from upland. The findings that most

respondents in this study lacked knowledge on inorganic fertilizer

and disease identification and control are similar to findings by

Spring (1984) and William et al. (1988).

Almost all respondents did not have knowledge on vegetable crop

rotation, which may be the reason none practiced it, or vice versa.

Dry season production of vegetables, in most cases, follows mixed

cropping, which makes it difficult to practice rotation (Nankumba,

undated).
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By Type of Household

More respondents in male-headed than female-headed households

had knowledge on planting methods of beans (85% versus 81%), Indian

mustard (53% versus 43%), and onion (40% versus 29%) (Table 7). More

respondents in female-headed than male-headed households had

knowledge base on: (a) insects that attack sweet potato (68% versus

57%), fruit okra (46% versus 37%), and cow peas (42% versus 34%)

(Table 8); (b) types of manure that can be applied to vegetables (40%

versus 29%); and (c) pruning (36% versus 28%). However, results of

the chi-square test of independence indicate that there were no

statistically significant differences between the percentages of

respondents in male- and female-headed households who had knowledge

base on the technological areas and vegetables crops (Appendix G,

Tables 33, 35, 37, 39, 41, 43, 45, and 47).

The findings on knowledge base indicate that women farmers in

both male-headed and female-headed households had limited knowledge

on most technological areas of dry season vegetable production, even

for vegetable crops they commonly grew. In addition, most

respondents in male-headed households (58%) and female-headed

households (64%) stated that their knowledge on dry season vegetable

production was "below average." The similarity of knowledge base

between respondents in the two types of households may be because the

primary sources of information they used were similar, namely, family

members and friends. Closely related types of technical information

is normally passed on from generation to generation, and community to



Table 7. Percentages of respondents in male- and female-headed households who had technical
knowledge base in selected technological areas, by vegetable crop.

Vegetable Crop

Selected Technological Areas

Varieties
% MHH % FHH

Planting
Methods

% MHH % FHH

Inorganic
Fertilizer

% MHH % FHH

Insect

Identication
% MHH % FHH

Insect
Control

% MHH % FHH

Pumpkin 52.0 51.0 99.0 99.0 1.0 35.0 36.0 15.0 10.0
Sweet potato 87.0 82.0 94.0 96.0 1.0 57.0 68.0 24.0 23.0
Fruit okra 50.0 48.0 49.5 50.5 1.0 37.0 46.0 19.0 9.0
Cow peas 42.0 33.0 96.0 98.0 1.0 1.0 34.0 42.0 14.0 13.0
Tomato 16.0 14.0 87.0 88.0 2.0 1.0 29.0 33.0 9.0 4.0
Beans 44.0 52.0 85.0 81.0 1.0 24.0 29.0 11.0 13.0
Indian mustard 2.0 2.0 53.0 43.0 2.0 2.0 5.0 10.0 2.0 7.0
Cassava 13.0 15.0 48.0 45.0 - 4.0 4.0 1.0 3.0
Onion 6.0 3.0 40.0 29.0 1.0 5.0 3.0

Note: Total n per type of household = 100.
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Table 8. Percentages of respondents, by type of household, who
had knowledge base in selected technological areas for
vegetable crops.

Technological Area
Had

Knowledge Base
% MHH % FHH

Manure
1) Types of manure
2) Rate of application for:

a) Leafy vegetables
b) Fruit vegetables
c) Root vegetables

29

2

2

1

40

Time of inorganic fertilizer
application for:

1) Leafy vegetables 2 1

2) Fruit vegetables 1 1

3) Root vegetables 1

Recommended rotation for:
1) Leafy vegetables 1

2) Fruit vegetables 1

3) Root vegetables 1

Special cultural practices:
1) Pruning 28 36
2) Staking 37 34

Recommended vegetable seed
storage conditions

78 79

Selected vegetable production skills:
1) Garden fence construction 11 6

2) Live fence growing 9 2

3) Use of sprayers 11 4

Note: Total n per type of household = 100.
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community, regardless of the type of household to which the women

farmers belong.

Technical Knowledge Needs

Overall

Most respondents (over 70%) expressed knowledge needs in the

following technical areas:

1. Varieties of pumpkin, sweet potato, fruit okra, cow peas,

tomato, Indian mustard, onion, and cabbage (Figure 15).

2. Planting methods for tomato, Indian mustard, and onion

(Figure 15).

3. Fertilizer types that can be used on tomato (Figure 16).

4. Diseases that affect pumpkin and sweet potato (Figure 16).

5. Identification of insects that attack pumpkin, sweet

potato, fruit okra, cow peas, tomato, beans, Indian

mustard, and cabbage (Figure 17).

6. Manure types that can be applied to vegetable crops

(Figure 18).

7. Rate of manure application for leafy and fruit vegetables

(Figure 18).

8. Time of fertilizer application (Figure 18).

9. Recommended vegetable crop rotation of leafy and fruit

vegetables (Figure 18).

10. Pruning (Figure 18).

11. Staking (Figure 18).
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12. Recommended vegetable seed storage (Figure 18)

13. Live fence growing (Figure 18).

14. Use of sprayers (Figure 18).

Some of the commonly grown indigenous vegetables, such as

pumpkin and cow peas, have received little attention by research

institutions; therefore, information that the respondents needed may

not be available (Spring, undated). Also, Spens (1985) stated that

extension agents focus on exotic/European vegetables, while women

farmers grow mostly domesticated indigenous vegetables. The

investigator of this study observed that multiple vegetable cropping

system was very common among the respondents. In some cases,

pumpkins or cow peas were interplanted with maize, okra, and

tomatoes. The extension agents lack of emphasis on domesticated

indigenous crops may be due to the lack of research-based technical

packages on domesticated indigenous vegetables.

The dry season vegetable crops for which respondents wanted to

acquire knowledge on varieties were 50% indigenous and 50% exotic.

Respondents may have expressed a need for knowledge on indigenous

crop varieties because they want to know if there are better

varieties grown elsewhere that would do well in their area. In

regard to exotic vegetable crops, many respondents may not be aware

of the varieties, as was indicated by their knowledge base.

The high percentages of respondents who expressed need for

knowledge on identification and control of diseases and insects that

attack dry season vegetable crops may indicate the seriousness of the

problem. During the interviews, some respondents wanted to know
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straight away how to control the insects of which they were

knowledgeable.

Garden fence construction was one of two technical areas for

which over one-third of the respondents did not express need for

knowledge, in spite of having limited knowledge base. The

respondents may have viewed fence construction as men's work. Some

respondents said they needed to know how to construct a fence in case

they never found a man to build the fence or a husband dies or goes

away.

Time of fertilizer application was the technical area with the

smallest percentage of respondents who said they needed knowledge.

Some reasons that respondents gave for not wanting knowledge in this

area were:

1. They believed there was no need for them to ever use

fertilizers because the soil is already fertile.

2. They cannot afford to buy inorganic fertilizers.

3. Others have said fertilizers burn crops and remove nutrients

already in the soil.

4. Use of fertilizer was unheard of in the area.

Most respondents wanted knowledge mostly for vegetable crops

they commonly grew in the dry season. This knowledge need was also

identified in the study by their limited knowledge base.

By Type of Household

For almost all the vegetable crops, relatively fewer respondents

in both types of household expressed a need for knowledge on

fertilizer types and planting methods than on varieties, and
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identification of diseases and insects. More respondents in

male-headed than female-headed households wanted knowledge on:

1. Varieties of all vegetables (Figure 19).

2. Fertilizer types for all crops except cassava (Figure 20).

3. Insect identification for all crops except cow peas and

cassava (Figure 21).

4. Disease identification for all vegetable crops (Figure 22).

5. Types of manure (Figure 23).

6. Rates of manure application for leafy and fruit

vegetables (Figure 23).

7. Recommended vegetable crop rotation (Figure 23).

8. Time of fertilizer application (Figure 23).

9. Pruning and staking (Figure 23).

10. Time of fertilizer application (Figure 23).

11. Garden fence construction (Figure 23).

12. Live fence construction (Figure 23).

13. Use of sprayers (Figure 23).

However, the results of the chi-square test of independence show that

there were statistically significant differences only for certain

technical areas (see tables in Appendix G). These areas were:

1. Manure types (Table 42).

2. Rate of manure application for leafy and fruit vegetables

(Table 42).

4. Types of fertilizer for Indian mustard and onion

(Table 40).

5. Time of fertilizer application (Table 44).
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6. Recommended vegetable crop rotation (Table 44).

7. Garden fence construction (Table 48).

The findings indicate that for most technical areas and dry

season vegetable crops the respondents in the two types of households

expressed similar knowledge needs. The findings on knowledge needs

are supported by studies done by Spring (1984; 1985).

These findings indicate that in Ngabu ADD, women farmers in both

male-headed and female-headed households are in similar need of

up-to-date technical knowledge on most technical areas for dry season

vegetable production, although there are some technical areas in

which more women farmers in male-headed than female-headed households

want technical knowledge.
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The sample of women farmers in the study was assumed to be

representative of the women farmers involved in small-scale

vegetable production in Ngabu Agricultural Development Division.

The following conclusions were drawn from the study:

I. Most women farmers in Ngabu ADD are aware of, use, and

prefer family members as a source of information on dry season

vegetable production. The information source women farmers are next

most aware of, use, and prefer is friends. Extension delivery

systems are not primary information sources. Type of household does

not have much influence on the type of information sources the women

are aware of, use, and prefer.

2. Women farmers in Ngabu ADD do not have knowledge on most

technological areas of dry season vegetable production, regardless

of type of household. Most women farmers need knowledge on almost

all of the selected technological areas of dry season vegetable

production for vegetable crops which they commonly grow (pumpkin,

sweet potato, fruit okra, cow peas, tomato, and beans) and some

other exotic vegetables crops, namely, Indian mustard, cabbage, and

onion. There are, however, more women farmers in male-headed than

female-headed households who need knowledge on: manure types, rate

of manure application, fertilizer types for Indian mustard and

onion, time of fertilizer application, vegetable crop rotation,

garden fence construction, and use of sprayers.
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3. The technical knowledge base of women farmers on most of

the selected technological areas of dry season vegetable production

is low, suggesting that the women farmers' primary information

sources may have a low level of technical knowledge.

Recommendations

The recommendations generated from the study are presented

under two categories: (a) recommendations for further research and

(b) recommendations for actions to improve information base and

delivery to enhance dry season vegetable production.

Recommendations for Further Research

Further systematic research should be done to:

I. Identify constraints for women farmers in using extension

delivery systems as information sources on dry season vegetable

production.

2. Identify other constraints of women farmers in dry season

vegetable production apart from technical knowledge and information

sources.

3. Identify constraints for extension delivery systems in

reaching women farmers with information on dry season vegetable

production.

4. Assess the technical knowledge base and knowledge needs of

concerned extension personnel, on dry season vegetable production,

and determine the accessibility to current research-based technical

information.
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5. Identify current research recommendations on dry season

vegetable production to determine if they cover the technical

knowledge needs identified by the women farmers in this study. This

will show if there are areas where additional research is needed.

6. Assess the technical knowledge base and knowledge needs of

information sources that women farmers use and prefer.

Recommendations for Actions

I. Women farmers in both male- and female- headed households in

Ngabu ADD must be trained adequately in dry season vegetable

cultivation, taking into consideration technical knowledge needs

identified in this study.

2. In-service training of male and female extension agents

should also emphasize: (a) research-based improved techniques for

cultivating dry season vegetables commonly grown by women and (b)

technological areas on which women farmers need knowledge. Some

gaps between the knowledge base and knowledge needs are identified

in the study.

3. The technical knowledge base of present sources of

information that women farmers use and prefer must be strengthened.

It is important therefore to develop training strategies for these

information sources.

4. Women farmers' awareness of sources of information for dry

season vegetable production must be expanded to include other

sources besides family members and friends.
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APPENDIX A

MAPS
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Figure 24. Map of Malawi showing Agricultural Development
Divisions.
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Figure 25. Map of Ngabu Agricultural Development Division.
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APPENDIX B

QUESTIONNAIRE

INTERVIEW SCHEDULE FOR WOMEN FARMERS

Hello, I am [YOUR NAME] and I am a university student at Bunda College of

Agriculture/Employee of the Department of Agriculture. I am working on a survey for the

Department of Agriculture. The objective of the survey is to identify a) the current

and preferred sources of information which women farmers in Ngabu Agricultural

Development Division use to acquire vegetable production knowledge to grow vegetables in

dry season, and b) the dry season vegetable production knowledge the women farmers have

and need. [INTERVIEWER: EXPLAIN THIS TO HUSBANDS AS WELL IN THE CASE OF MALE HEADED

HOUSEHOLDS.] You have been chosen for our survey by random methods, hence, you are a

vital part of our cross-section. All information that you give us will be strictly

confidential and results will be tabulated for the Agricultural Development Division as

a whole and not by person. If you have any questions, you can ask now or at the end of

the interview. [INTERVIEWER: PAUSE AND RECORD DATE, YOUR NAME, NAME OF PROJECT, EPA,

SECTION, CODE NUMBER, AND VILLAGE.]

CODE NO. RECORD NO.

DATE NAME OF INTERVIEWER

PROJECT VILLAGE

EPA SECTION

[INTERVIEWER: GO TO pl]



1. i have a list of sources of information
on dry season vegetable production which you may or may not be using. As Imention each source to you, I will ask you as to whether or not you are aware of the source, use it as your source of

information, and if it is your preferred source of information on vegetables grown in the dry season. If you use the
source, I will also ask for the frequency of use and your rating of the source of information in terms of providing you
with assistance you need at the right time. The first one is Male Agricultural Extension Agent. *Are you aware of thissource of information? RESONSE IS NO, GO TO NEXT SOURCE. IF RESPONSE IS YES, ASK] Do you use him (her, it, them)
as your source of information on vegetables produced in the dry season? [IF RESPONSE IS YES, ASK] During the dry
season, how many times do you use this source for information on vegetable production: 1-2 times, 3-5 times, over 6times? [RECORD RESPONSE. IF USES SOURCE OR JUST AWARE OF IT, ASK] Is this your preferred source of information on
vegetables grown in the dry season? [RECORD RESPONSE, THEN ASK] How would you rate this source for information in
terms of assistance provided to you? Good, Fair, Poor? [RECORD RESPONSE. REPEAT PROCEDURE FROM *; COVER ALL SOURCES
LISTED.]

AWARE OF
SOURCES OF INFORMATION SOURCE?

YES NO

a. Male agric. Extension agent 1 2
b. Female agric. Extension agent 1 2
c. Male community health worker 1 2
d. Female community health worker 1 2
e. Home Craft worker 1 2
f. Function literacy teachers 1 2
g. Friends 1 2
h. Family members (relatives,

children, parents) 1 2
I. Local leaders (political,

traditional, religious) 1 2
j. Radio 1 2
k. Film shows 1 2
1. Puppet shows 1 2
m. Extension publications 1 2
n. Newspaper 1 2
o. Women's groups/club meetings 1 2

p. Farmers' club meetings 1 2
q. Block meetings 1 2
r. Training Center courses - RTC 1 2
s. Training Center courses - SOTC 1 2
t. Mother and child care workers 1 2

u. Hospital/Clinic 1 2
v. Other 1 2

USE
SOURCE?
YES NO

FREQUENCY OF USE
PER DRY SEASON?
1-2 3-5 6+ DK

PREFERRED
SOURCE?

YES NO DK/NA

RATING OF SOURCES

GOOD FAIR POOR

1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3

1 2 1 2 3 4 1 2 3 1 2 3

1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 .3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3
1 2 1 2 3 4 1 2 3 1 2 3

[INTERVIEWER: GO ON TO Q2]



2. I have a list of some vegetables which some farmers grow in the dry season. As I mention the name of each vegetable
to you, please tell me whether or not you have grown the vegetable in the dry season and your source of seed. Thefirst one is cabbage. Have you ever grown this type of vegetable in the dry season? [INTERVIEWER: IF RESPONSE ISYES, ASK] What has been the source of your seed? Stored seed from previous year(s) vegetable crop? or purchased
seed? [INTERVIEWER: GO ON WITH THE LIST OF CROPS.]

NAMES OF VEGETABLES HAVE GROWN THIS TYPE?
YES NO NA

a. Cabbage

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

I. Leafy okra

J. Amaranthus

k. Beans (leaves A green Deans)

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas (leaves & green peas)

t. Peas

u. Pumpkin (leaves)

v. Other

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

WHAT IS YOUR SEED SOURCE?
STORED PURCHASED BOTH OK

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

I 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4



3. I will again read the list of vegetables to you. As I mention the name of each vegetable to you, please tell me
whether you have adequate, inadequate, or no production knowledge and whether you went to acquire more knowledge to
grow this vegetable crop. The first one is cabbage, a) Do you feel you have adequate or inadequate knowledge to
grow this crop? [INTERVIEWER: IF RESPONDENT SAYS YES, ASK] b) Do you want to acquire more production knowledge on
this crop? [IF RESPONDENT SAYS NO OR ISN'T SURE (NA), ASK] c) Do you want to acquire production knowledge on this
crop? [INTERVIEWER: GO ON WITH THE LIST OF CROPS.] [IF RESPONSE TO Q3a IS ADEQUATE/INADEQUATE, ASK] d) What isyour main source of information on [NAME CROP]?

NAMES OF VEGETABLES IS KNOWLEGOE....?
ADEQUATE INADEQUATE

a. Cabbage 1 2

b. Chinese cabbage 1 2

e. Spinach 1 2

d. Tomato 1 2

e. Indian mustard 1 2

f. Rape 1 2

g. Onion 1 2

h. Fruit okra 1 2

1. Leafy okra 1 2

j. Amaranthus 1 2

k. Beans (leaves & green beans) 1 2

1. Cassava (leaves) 1 2

m. Sweet potato (leaves) 1 2

n. Carrots 1 2

o. Cauliflower 1 2

1p. Eggplant 2

q. Kale (e.g., chomolia) 1 2

r. Green pepper 1 2

s. Cow peas (leaves 8 green peas) 1 2

t. Peas 1 2

u. Pumpkin (leaves) 1 2

v. Other 1 2

WANT MORE KNOWLEDGE? SOURCE OF INFORMATION
NONE YES NO DK

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3

3 1 2 3



4. I want to determine specific types of production information you know or would like to know about dry season vegetables.
I will ask whether or not you are knowledgeable in a particular area of information for each vegetable crop In my list.
The first area of knowledge is names of varieties of vegetable crops some farmers grow in the dry season. a) Do you
happen to know the names of varieties of cabbage? [INTERVIEWER: IF RESPONSE IS YES, ASK] b) What are the names of
varieties you are familiar with? [RECORD EACH VARIETY.] [WHETHER RESPONSE TO 04a IS YES OR NO, ASK] c) Do you want to
acquire (more) knowledge on cabbage varieties? [[DO NOT USE 'MORE* IF RESPONSE IS NO TO Q4a.] [IF RESPONDENT IS GROWER,ASK] d) Which varieties do you grow? [ASK FOR THE CROPS SHE GROWS.]

NAMES OF VEGETABLES

a. Cabbage varieties

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

1. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

FAMILIAR VARIETIES VARIETIES
GROWN

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3



S. The next area of knowledge is length of growing period, a) Do you happen to know the length of growing period for
cabbage varieties? [IF YES, ASK] b) What are the lengths of growing periods?' [WHETHER RESPONSE TO Q5a IS YES OR NO,
ASK] c) Do you want to acquire (more) knowledge on this? [DO NOT USE "MORE" IF RESPONSE IS NO TO Q5a.]

NAMES OF VEGETABLES

a. Cabbage varieties

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

J. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

U. Pumpkin (leaves)

v. Other

KNOWLEDGEABLE?
YES NO 0/K

WANT TO KNOW?
YES NO D/K

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

LENGTH OF GROWING PERIOD(S)



1

6. The next area of knowledge is spacing lents. a) Do you happen to know the recommended spacing between plants
of the various cabbage varieties? rip YES, ASK b) What are the recommended spacings for the cabbage varieties?
[WHETHER RESPONSE TO Q6a IS YES OR NO, ASK] c Do you want to acquire (more) knowledge on recommended spacing between
plants of various cabbage varieties? [DO NOT USE "MORE' IF RESPONSE IS NO TO (16a.] [GO ON WITH THE LIST OF CROPS.]
IF RESPONDENT IS GROWER, ASK] d) What is the spacing you use for the vegetables you von [GET RESPONSE BY CROP] [IF

RESPONSE TO Q6a IS YES ASK] What is your main source of information on [NAME CROP)?

NAMES OF VEGETABLES

a. Cabbage varieties

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

1. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolla)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

SPACING BETWEEN
RECOMMENDED

PLANTS
USED

SOURCE OF
INFORMATION

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3



7. The next area of knowledge is lantin . a) Do you happen to know how cabbage is supposed to be planted? [IF RESPONSEIS YES, ASK] b) Is it supposed o e direct seeded [DS] or transplanted [TR)?
[WHETHER RESPONSE TO 07a IS YES OR NO,ASK] c) Do you want to acquire (more) knowledge on better method of planting cabbage? [DO NOT USE "MORE" IF RESPONSEIS NO TO 07a.] [INTERVIEWER: GO ON WITH THE LIST.] [IF RESPONDENT IS GROWER, ASK] d) How do you plant the vegetablesyou grow?

NAMES OF VEGETABLES KNOWLEDGEABLE?

a. Cabbage

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

YES NO NA

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

WANT TO KNOW?
YES ND DK DS

RECOMMENDED
TR BOTH

PRACTICED
DS TR BOTH

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3

1 2 3 1 2 3 1 2 3



8. The next area of knowledge Is
manure requirements for vegetables which some farmers grow in the dry season. Thisincludes types, rates, time and methods hr application. a) Do you happen to know the types of manures you can apply inyour vegetable garden? [IF YES, ASK] b) What are they? [RECORD RESPONSE AND ASK] c) Which ones) do you use?[WHETHER RESPONSE TO Q8a IS YES OR NO, ASK] d) Do you want to acquire (more) knowledge

on types of manure you can applyIn your garden? [DO NOT USE 'MORE' IF RESPONSE IS NO TO Q8a.] [IF RESPONSE TO 08a IS YES, ASK] e) What is your mainsource of information on the use of manure?

KNOWLEDGEABLE?
YES NO NA

VEGETABLE GARDEN 1 2 3

WANT TO KNOW?
YES NO DK

1 2 3

MANURE KNOWN MANURE USED
SOURCE OF
INFORMATION

9. a

1

Do you happen to know the rate of application
of manure to leafy vegetables per acre? (IF RESPONSE IS YES, ASK]D What Is the rate? [RECO

Irc) Whet rate per acre do you use? [WHETHER RESPONSE TO a IS YES ORN , ASK] d) Do you want to acquire (more) knowledge
on rate of application of manure to leafy vegetables? [DO NOT USE'MORE' IF RESPONSE IS NO TO 09a.] [GO ON WITH OTHER GROUPS.]

VEGETABLE GROUPS KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

RATE OF APPLICATION
KNOWN USED

a. Leafy vegetables 1 2 3 1 2 3

b. Immature flower bud.. 1 2 3 1 2 3

C. Fruit vegetables 1 2 3 1 2 3

d. Root vegetables I 2 3 1 2 3

10. a) Do you happen to know the time of apps cation of manure to vegetables? IF RESPONSE IS YES, ASK] b) What is thetime? [RECORD RESPONSE. SEE 0, IF NESPONULNi USES MANURE, ASK] c) When do you apply manure to vegetables/
vegetable garden? [WHETHER RESPONSE TO 09a IS YES OR NO, ASK] d) Do you want to acquire (more) knowledge on time ofapplication of manure to vegetables?

[DO NOT USE "MORE' IF RESPONSE IS NO TO Q10a.]

KNOWLEDGEABLE?
YES NO NA

TIME OF APPLICATION 1 2 3

WANT TO KNOW?
YES NO DK

1 2 3

TIME OF APPLICATION
KNOWN USED

11. a) Do you happen to know the methods of application of manure to vegetable crops/garden? [IF RESPONSE IS YES, ASK)b) What are they? [RECORD RESPONSE AND ASK] c) which ones do you use? [WHETHER RESPONSE TO CIlla IS YES OR NO, ASK)d) Do you want to acquire (more) knowledge
on methods of application of manure to vegetable crops? [DO NOT USE 'MORE'IF RESPONSE IS NO TO Dila.]

KNOWLEDGEABLE? WANT TO KNOW? METHODS OF APPLICATION
YES NO NA YES NO OK KNOWN USED

METHODS 1 2 3 1 2 3



12. The next area of knowledge is inorganic fertilizers. This includes types, rates, time and methods of application.
a) Do you happen to know the types of inorganic fertilizers to use for cabbage? [IF YES, ASK] b) What are the types
that you know? [WHETHER RESPONSE TO Q12a IS YES OR NO, ASK] c) Do you want to acquire (more) knowledge on types of
fertilizers to use for cabbage? [DO NOT USE "MORE" IF RESPONSE IS NO TO Q12a. [GO ON WITH THE LIST.] [IF RESPONDENT
IS A GROWER, ASK] d) Which types of inorganic fertilizers do you use? [IF RESPONSEPONSE TO Q12a IS YES, ASK] e) What is
your main source of information on ferlizer use for this vegetable?

NAMES OF VEGETABLES

a. Cabbage

b. Chinese cabbage

c. Spinach

d. Tomato

e. Inaian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chamolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

TYPES OF FERTILIZERS
KNOWN USED

SOURCE OF
INFORMATION

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3



13. a) Do you know the recommended rates of inor anic fertilizers
for [NAME CROP WITH YES UNDER Qlla] per acre? [IFRESPONSE IS YES, ASK] b) What are ie ra es is you know WHETHER RESPONSE TO Q13a IS YES OR NO, ASK] c) Would you

like to acquire (more) knowledge on ratiiinir fertilizers to use for [NAME CROP MENTIONED ABOVE]? [DO NOT USE "MORE" IF
RESPONSE IS NO TO Q13a.] [INTERVIEWER: COVER ALL "YES' VEGETABLE CROPS UNDER Cala.] [IF RESPONDENT IS GROWER, ASK)
d) What rates do you use for your vegetables?

NAMES OF VEGETABLES

a. Cabbage

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

J. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

n. Eggplant

o. Cucumber

p. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

RATES OF FERTILIZERS
KNOWN USED

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3



14. a) Do you happen to know the time of application of inorganic fertilizer to leafy vegetables? [IF YES ASK] b) What
is the time of application in the plant s growth stages? [RECORD. SEE Q12. IF RESPONDENT USES FERTILIZER, ASK] c) At
what stage do you apply fertilizer? [WHETHER RESPONSE TO Q14a IS YES OR NO, ASK] d) Would you like to acquire (more)
knowledge on time of application of fertilizers to leafy vegetables? [DO NOT USE "MORE" IF RESPONSE IS NO TO Q14a.]
[INTERVIEWER: GO ON WITH THE GROUPS.]

VEGETABLE GROUPS

a. Leafy vegetables

b. Immature flower bed

c. Fruit vegetable

d. Root vegetable

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

TIME OF APPLICATION
KNOWN USED

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

15. a) Do you happen to know the methods of application of inorganic fertilizers to vegetables? [IF YES, ASK] b) What are
the methods? [RECORD RESPONS . TO Q15a IS YES OR NO, ASK] c) Would you like to acquire (more)
knowledge on methods of application of inorganic fertilizers to vegetables? [DO NOT USE "MORE" IF RESPONSE IS NO TO
15a.] [IF RESPONDENT USES FERTILIZER, ASK] d) What methods do you use?

KNOWLEDGEABLE?
YES NO NA

METHODS 1 2 3

WANT TO KNOW?
YES NO DK

1 2 3

METHODS OF APPLICATION
KNOWN USED

[INTERVIEWER: GO ON TO 015]



16. The next area
of knowledge is diseases

attacking vegetable crops in the dry season?
This includes names of aiseases

that attack crop, methods of 6511731ind prevention,
a) Do you happen to know

the diseases that attack cabbages? [IF
YES, ASK] b) What are the aiseases?

[WHETHER RESPONSE TO 016a IS YES OR NO, ASK] c) Do you want to acquire (more)knowledge on diseases that attack cabbage? [00 NOT USE "MORE" IF RESPONSE IS NO TO 016a.]
[COVER ALL VEGETABLES AND IF

RESPONDENT IS A GROWER, ASK]
d) What are the diseases that

attack your [NAME CROP RESPONDENT GROWS]? e) What is your
main source of information

on diseases that attack [NAME CROP
RESPONDENT GROWS]?

NAMES OF VEGETABLES

a. Cabbages.

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO OK

DISEASES
KNOWN OCCUR IN GARDEN

SOURCE OF
INFORMATION

1 2 3 1 2 3

1 2 3 I 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

[INTERVIEWER: IF RESPONDENT DOES NOT HAPPEN TO KNOW ANY DISEASE, SKIP TO Q19]



17. a) Do you happen to know the control
methods of diseases that attack [NAME OF CROP WITH YES FROM Q16a]. [IF YES, ASK]b) What are the control methods?

[WHETHER RESPONSE TO Q17a IS YES OR NO, ASK] c) Do you want to acquire (more)knowledge on how to control diseases that attack [NAME OF CROP ABOVE]? [DO NOT USE 'MORE* IF RESPONSE IS NO TO Q17a.][INTERVIEWER: COVER ALL 'YES' VEGETABLE CROPS FROM Q16a.] [IF RESPONDENT IS GROWER, ASK] d) How do you controldiseases that attack your vegetables? [RECORD BY CROP]

NAMES OF VEGETABLES KNOWLEDGEABLE?
YES NO NA

a. Cabbage

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

WANT TO KNOW?
YES NO DK

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

I 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

DISEASE CONTROL
KNOWN PRACTICED



18. a) Do you happen to know how to prevent diseases that attack [NAME OF CROPRESPONDENT WITH YES FROM 016a]. [IF YES, ASK]d) How are the diseases prevented?
[WHETHER RESPONSE TO Q18a IS YES OR NO, ASK] c) Would you like to acquire (more)knowledge on how to prevent diseases that attack [NAME OF CROP ABOVE]?

[DO NOT USE 'MORE' IF RESPONSE IS NO TO Q18a.][COVER ALL CROPS WITH YES FROM Q16a.] [IF RESPONDENT IS VEGETABLE GROWER, ASK] d) How do you prevent diseases in your[MENTION CROP RESPONDENT GROWS]?

NAMES OF VEGETABLES KNOWLEDGEABLE? WANT TO KNOW? PREVENTION
KNOWN

YES NO NA YES NO DK
PRACTICED

a. Cabbage

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

1. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3



19. The next area of knowledge is insects which attack vegetables grown in the dry season, methods of control, and
prevention. a) Do you happen TETnW the insect that attack cabbages? (IF RESPONSE IS YES, ASK] 0) What are these
insects? (WHETHER RESPONSE TO 019a IS YES OR NO, ASK] c) Would you like to acquire (more) knowledge on insects that
attack cabbage? (00 NOT USE "MORE" IF RESPONSE IS NO TO 019a.] (COVER ALL VEGETABLES.] (IF RESPONDENT IS A GROWER,ASK] d) What insects attack your (NAME CROP RESPONDENT GROWS] (FOR EACH CROP ASK] el What is your main source of
information on diseases that attack [NAME CROP]?

NAMES OF VEGETABLES KNOWLEDGEABLE?

a. Cabbages

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

J. Amaranthus

k. Beans

I. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

YES NO NA

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

WANT TO KNOW?
YES NO DK

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

INSECTS

KNOWN OCCURRING
SOURCE OF

INFORMATION

(INTERVIEWER: IF RESPONDENT DOES NOT KNOW ANY INSECTS IN ANY OF THE CROPS, SKIP TO Q22]



20. a) Do you happen to how to control insects that attack [NAME OF CROP WITH YES IN Olga]. [IF YES, ASK] b) How are theycontrolled? [WHETHER RESPONSE TO Q20a IS YES OR NO, ASK] c) Would you like to acquire (more) knowledge on how to
control insects that attack cabbage? [DO NOT USE "MORE" IF RESPONSE IS NO TO Q20a.] [INTERVIEWER: COVER ALL VEGETABLE
CROPS WITH YES FROM 019a.] [IF RESPONDENT IS GROWER, ASK] d) How do you control insects that attack your [NAME
VEGETABLE CROP RESPONDENT GROWS]

NAMES OF VEGETABLES KNOWLEDGEABLE? WANT TO KNOW? INSECT CONTROL
YES NO NA YES NO DK KNOWN PRACTICED

a. Cabbages

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

J. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3



21. a) Do you happen to know how to prevent insects that attack [NAME OF CROP WITH YES FROM Q19a]. [IF YES, ASK] b) How
are the insects prevented? [WHETHER RESPONSE TO Q21a IS YES OR NO, ASK] c) Do you want to acquire (more) knowledge on
how to prevent insects that attack [NAME CROP ABOVE] ? [DO NOT USE "MORE" IF RESPONSE IS NO TO Q21a.] [COVER ALL CROPS
WITH YES FROM Q19a.] [IF RESPONDENT IS VEGETABLE GROWER, ASK] d) How do you prevent insects in your [NAME VEGETABLE
CROP RESPONDENT GROWS]

NAMES OF VEGETABLES KNOWLEDGEABLE? WANT TO KNOW? INSECT PREVENTION
YES NO NA YES NO DK KNOWN PRACTICED

a. Cabbages

b. Chinese cabbage

c. Spinach

d. Tomato

e. Indian mustard

f. Rape

g. Onion

h. Fruit okra

i. Leafy okra

j. Amaranthus

k. Beans

1. Cassava (leaves)

m. Sweet potato (leaves)

n. Carrots

o. Cauliflower

p. Eggplant

q. Kale (e.g., chomolia)

r. Green pepper

s. Cow peas

t. Peas

u. Pumpkin (leaves)

v. Other

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 I 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 I 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3



22. The next area of knowledge is rotation, a) Do you happen to know the rotation recommendation for leafy vegetables?[IF RESPONSE IS YES, ASK] b) VERITthe recommendation?
[WHETHER RESPONSE TO Q22a IS YES OR NO, ASK] c) Do you wantto acquire (more) knowledge on rotation recommendation for leafy vegetables? [DO NOT USE "MORE" IF RESPONSE IS NO TO(122a.] [COVER ALL GROUPS OF VEGETABLES.] [IF RESPONDENT IS GROWER, ASK] a) How do you rotate your vegetables? [IFRESPONSE TO Q22a IS YES, ASK] e) What is your main source of information on vegetable crop's rotation?

VEGETABLE GROUPS

a. Leafy vegetables

b. Immature flower bud

c. Fruit vegetables

d. Root vegetables

KNOWLEDGEABLE?
YES NO NA

WANT TO KNOW?
YES NO DK

ROTATION
KNOWN PRACTICED

SOURCE OF
INFORMATION

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

23. The next area of knowledge is special cultural practices like pruning and staking. a) Do you happen to know the
vegetable crops which require special practices like pruning and staking? [IF RESPONSE IS YES, ASK] b) What vegetable
crops require pruning? staking? [RECORD RESPONSES] [WHETHER RESPONSE TO Q23a IS YES OR NO, ASK] c) Do you want to
acquire (more) knowledge on vegetable crops that require pruning and staking? [DO NOT USE "MORE" IF RESPONSE IS NO TO
Q23a.] [IF RESPONDENT IS GROWER, ASK] a) Which vegetable crops do you prune and stake? [IF RESPONSE TO 23a IS YES,ASK] e) What is your main source of information on vegetable crop pruning? staking?

KNOWLEDGEABLE? WANT TO KNOW?
YES NO NA YES NO DK

a. Pruning.... 1 2 3 1 2 3

b. Staking.... 1 2 3 1 2 3

KNOWN
SPECIAL PRACTICES

USED
SOURCE OF
INFORMATION

24. The next area of knowledge is vegetable seed storage. a) Do you know the recommended vegetable seed storage conditions?
[IF YES, ASK] b) What are the conditions? [WHETHER RESPONSE TO Q24a IS YES OR NO, ASK] c) Would you like to acquire
(more) knowledge on recommended vegetable seed storage conditions? [DO NOT USE "MORE" IF RESPONSE IS NO TO Q24a.] [IFRESPONDENT IS GROWER, ASK] d) Under what conditions do you store your vegetable seed? [RECORD] [IF RESPONSE TO Q24aIS YES, ASK] e) What is your main source of information on vegetable seed storage?

KNOWLEDGEABLE?
YES NO NA

STORAGE CONDITIONS 1 2 3

WANT TO KNOW?
YES NO DK

1 2 3

STORAGE CONDITIONS
KNOWN PRACTICED

SOURCE OF
INFORMATION

[INTERVIEWER: GO ON TO NEXT QUESTION]



25. The next area of knowledge is where to purchase certified seed? al Do you know where to purchase this type of seed?[IF RESPONSE YES, ASK] b) Where is the seen purcnasea? LwnEIHER RESPONSE IS YES OR NO, ASK] c) Do you want to acquire
more knowledge on where to purchase certified seed? [DO NOT USE 'MORE" IF RESPONSE IS NO TO Q25a.] [IF RESPONSE TO
Q25a IS YES, ASK] d) What is your main source of information on places where you can buy certified seed?

KNOWLEDGEABLE?
YES NO NA

PURCHASE CERTIFIED SEED 1 2 3

WANT TO KNOW?
YES NO DK

1 2 3

WHERE TO PURCHASE SOURCE OF INFORMATION

26. I have a short list of general vegetable production knowledge and skills. As I read through the list, please tell me if
you are knowledgeable in a particular area. The first one is garden fence construction, a) Are you knowledgeable in
this area? [WHETHER RESPONSE IS YES OR NO, ASK] b) Do you want to acquire knowledge/skills in garden fence
construction? [DO NO USE "MORE" WHEN RESPONSE IS NO TO Q26a.] FOR a-c, ASK IF PRACTICED. FOR EXAMPLE, ASK] Have you
ever constructed a garden fence? [GO ON WITH LIST] [FOR d, IF RESPONDENT IS KNOWLEDGEABLE, ASK] Have you used the
group credit to obtain vegetable inputs? [IF RESPONSE TO Q26a IS YES, ASK] How did you acquire knowledge/skills on
this activity?

LIST OF KNOWLEDGE/SKILLS KNOWLEDGEABLE?

a. Garden fence construction

b. Growing of live fence

c. Use of sprayers

0. Group credit for farmers

YES NO NA

1 2 3

1 2 3

1 2 3

I 2 3

WANT TO KNOW?
YES NO DK

PRACTICE
YES NO NA

SOURCE OF
KNOWLEDGE OR SKILL

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

27. How would you rate your vegetable production knowledge in comparison to that of other women farmers in your village in
terms of the ability to help you produce a good dry season vegetable crop? Is it above average, average, or below
average?

Above average 1

Average 2

Below average 3
Don't know 4

28. Apart from the dry season vegetable production knowledge you have indicated that you want to acquire knowledge, what
other dry season vegetable production knowledge would you like to acquire? [RECORD RESPONSE AND GO TO Q29]

a.

-b.

c.

d.
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29. Who is the head of your household?
SELF 1

HUSBAND 2

30. (IF IT IS A MALE-HEADED HOUSEHOLD, ASK] Is your husband present all the time?
YES 1
NO 2

31. [IF RESPONSE TO 030 IS NO, ASK]
How many months per year does he stay away?

32. In which year were you born?
RANGE OF YEARS

1963 OR AFTER (25 YRS & UNDER) 1

1953-1962 (26-35 YRS) 2

1943-1961 (36-45 YRS) 3

1929-1942 (46-59 YRS) 4

1928 OR BEFORE (60 YRS & ABOVE) 5

33. I would like to know the number and ages of children you have in your household.How many children in your household are under 5? Between 6 and 10?Between 11 and 15? Between 16 and 20? Over 20? [RECORD RESPONSES]

AGE RANGE NUMBER

a. 5 YRS & UNDER

b. 6-10 YRS

c. 11-15 YRS

d. 16-20 YRS

e. Over 20 yrs

34. Now many members in
your household, excluding yourself, can read? [RECORD RESPONSE,THEN ASK] How many can write?

NUMBER

a. CAN READ?

b. CAN WRITE?

35. Can you yourself read? [RECORD] And write? YES NO NA

a. READ 1 2 3

b. WRITE 1 2 3

36. [IF RESPONSE TO 35a AND 35b IS YES, ASK] What Is the highest level of education youattended?

RANGE

a. FUNCTIONAL LITERACY 1

IL STANDARD 1-5 2

c. STANDARD 6-8 3

d. HIGH SCHOOL 4

e. OTHER 5



37. Do you attend functional literacy classes? YES NO NA
ATTEND? T Z.

38. Is your household's main source of income from farming crops, raising livestock, or
an off-farm occupation?

Farming crops 1

Raising livestock 2

Off-farm 3

D/K 4

N/A 5

39. Who in your household decides whether or not to grow dry season vegetables?

SELF 1

HUSBAND 2

SELF + HUSBAND 3

OTHER HOUSEHOLD MEMBERS 4

OTHER 5

40. What are the basic factors that determine whether or not you will grow vegetables in
the dry season? (IF CLARIFICATION IS NEEDED, SAY) For example, land, labor, seed,
money, etc. [FOR EACH RESPONSE, ASK) Do you have sufficient [MENTION BASIC
FACTOR]?

a. Land

b. Labor

c. Money/credit

d. Water

e. Seed

f. Fertilizer

g. Pesticides

h. Sprayer

i. Market

j. Other

BASIC FACTOR?
YES NO NA

SUFFICIENT
YES NO

SUPPLY?
DK/NA NONE

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4

1 2 3 1 2 3 4
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41. Do you grow vegetables in dry
season for household consumption, for sale, or forboth?

Consumption 1

Sale 2

Both 3

N/A 4

42. Are you currently growing vegetables? [IF RESPONSE IS NO, ASK] What is your sourceof vegetables? [RECORD AND ASK] Do you plan to grow vegetables this season or nextdry season? [RECORD RESPONSE]

GROWING? PLAN TO GROW?
YES NO NA YES NO DK

SOURCE OF VEGETABLES

[INTERVIEWER: THANK RESPONDENT AND EXIT INTERVIEW]
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Figure 26. Education of respondents.



100

90

80

E 70
0
13

EL 60

0
cc

50
0

co 40
00
lcr, 30

20

10

0

27 26.5 can read

14 14

0.

=1 can write

2 2 .5 .5 .5 .5

129

1 member 2 member 3 member 4 member 5 member 6 member

Number of Household Members

Figure 27. Literacy level of respondents' household members.
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Figure 28. Primary sources of income for the respondents'
households.
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Table 9. Number of children in household by age.

Age (years)

Number of Children
1 2 3 4 5 Total

Freq. % Freq. % Freq. % Freq. % Freq. % Freq. %

5 or under 53 47.0 35 17.5 4 2.0 2 1.0 94 47.06 - 10 56 47.5 31 15.5 3 1.5 2 1.0 95 47.5
11 15 37 18.5 32 16.0 3 1.5 - 72 36.0
16 20 30 15.0 18 9.0 1 .5 49 24.521 or over 22 11.0 12 6.0 3 1.5 2 1.0 39 19.5

Totals* 198 99.0 128 64.0 13 6.5 5 2.5 2 1.0

*Totals do not add up to 200 or 100% because some respondents did not report
having children under certain age categories.
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APPENDIX D

OTHER SOURCES OF INFORMATION DATA

Table 10. Percentages of respondents who were aware of sources
of information for acquiring technical knowledge on dry
season vegetable production.

Sources of Information Aware
% Yes % No

Family members 100.0
Friends 62.0 38.0
Radio 29.0 71.0
Male agricultural extension agents 17.0 83.0
Film shows 12.0 88.0
Hospital/Clinic 9.0 91.0
Puppet shows 6.5 93.5
Home craft workers 5.5 94.5
Women's groups/club 5.0 95.0
Residential training centers 4.0 96.0
Functional literacy teachers 3.5 96.5
Female agricultural extension agents 3.5 96.5
Extension Aids publications 3.0 97.0
Newspapers 2.5 97.5
Farmers' clubs 2.5 98.5
Day training centers 2.0 98.0
Local leaders 2.0 98.0
Community health workers 1.0 99.0
Block demonstration meetings .5 99.5
Seed packets .5 99.5
Malawi Young Pioneers .5 99.5
Mother and child care workers 100.0

Note: Total n respondents = 200.



Table 11. Percentages of overall respondents by sources of information used to acquire knowledgeon dry season vegetable production and frequency of use.

Sources of Information
Aware of
Source

Used
Source

Frequency of Use per Dry Season (times/5 months)
1-2 times

(%)

3-5 times

(%)

6+ times

(Z)

Don't Know

(%)

Family members 100.0 99.5 17.0 2.0 42.5 38.5Friends 62.0 60.5 19.5 4.0 15.5 21.5Radio 29.0 17.0 7.0 2.0 5.0 3.0Male agric. extension agents 17.0 8.0 6.0 1.0 .5 .5Film shows 12.0 7.0 5.0 1.0 .5 .5Hospital/Clinic 9.0 6.0 3.0 1.0 2.0Women's groups/clubs 5.0 4.0 1.5 .5 2.0Puppet shows 6.5 3.5 3.0 1.5 .5Home craft workers 5.5 2.0 1.5 .5 .5Extension Aids publications 3.0 1.5 1.0 .5Local leaders 2.0 1.5 1.5 .5Residential training centers 4.0 1.0 1.0
Female agric. extension agents 3.5 1.0 .5 .5Functional literacy teachers 3.5 1.0 - .5Community health workers 1.0 .5 .5
Newspapers 2.5 .5 .5
Farmers' clubs 2.5 .5 .5
Day training centers 2.0
Block meetings .5
Seed packets .5
Malawi Young Pioneers .5

Note: Percentages under "Frequency of Use" add up to percentages under "Source Used." All
percentages are of total n (200).
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Table 12. Percentages of respondents overall by primary sources
they used to acquire knowledge on inorganic fertilizer,
by vegetable crop.

Primary Sources Used
Respondents
Reporting Family

Vegetable for Crop Members
Crop (n) (%)

Extension Agents Seed
Packets

(%)

Friends

(%)

Male

(%)

Female

(%)

Pumpkin 2 .5

Sweet potato 1 - .5

Fruit okra 1 .5 .5

Cow peas 2 .5 .5

Tomato 3 .5 .5 .5
Beans 1 - .5 .5

Indian mustard 4 .5 1.0 .5

Onion 2 .5 .5 -

Cabbage 6 .5 1.0 .5 .5
Rape 3 .5 .5 .5

Note: Percentages are of total n (200).



Table 13. Percentages of respondents in male- and female-headed households by primary sources of
information they used to acquire knowledge on inorganic fertilizer, by vegetable crop.

Vegetable Crop

Primary Sources of Information

Family Members
% MHH % FHH

Friends
% MHH % FHH

Male Extension
Agents

% MHH % FHH

Female Extension
Agents Seed Packets

% MHH % FHH % MHH % FHH

Pumpkin 1 1

Sweet potato 1

Fruit okra 1 1 -
Cow peas 1 1

Tomato 1 1

Beans 1 1 -

Indian mustard 1 1 1 1 1
Onion 1 1 1

Note: Total n per type of household = 100.
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APPENDIX E

VITAMIN A CONTENT AND DIETARY ALLOWANCE INFORMATION

Table 14. Vitamin A content of vegetables commonly grown in
dry season.

Vegetable
Vitamin A Content in
100 g Edible Portion

IU RE

Pumpkin, cooked
Flowers 1,734 173
Leaves 2,474 274

Sweet Potato
Tuber (yellow), cooked:

with skin 21,822 2,182
without skin 17,054 1,705

Leaves, cooked 916 92
Leaves, raw 1,028 103

Fruit okra, cooked 575 58

Cow Peas, cooked
Fresh peas 637 64
Leaves 576 58
Young pods and seeds (zitheba) 1,400 140

Tomato (red and ripe)
Raw 1,133 113
Cooked 1,352 135

Beans (baby lima), cooked
Young pod 167 17

Amaranthus, cooked 2,770 277

Indian mustard, cooked 3,031 303

Carrot, cooked 24,554 2,455

Note: IU data are from Haytowitz and Matthew, 1984.
7Fdata are from National Research Council, Food and
Nutrition Board, 1974. IU = International Units;
RE = Retinol Equivalent. 1IUt= 0.3)-t5 of retinol or
0.6)43 -carotene.
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Table 15. Daily dietary vitamin A allowances.

Group Age (years) IU

Vitamin A
Activity

RE

Infants Under .5 1,400 420
.5-1 2,000 400

Children 1-3 2,000 400
4-6 2,500 500
7-10 3,300 700

Males 11-51+ 5,000 1,000

Females 11-51+ 4,000 800
Pregnant 5,000 1,000
Lactating 6,000 1,200

Note: Data from National Research Council, Food and Nutrition
ST7:ci, 1974.
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APPENDIX F

ADDITIONAL STUDY INFORMATION

Table 16. Varieties of vegetable crops known.

Vegetable Crop Variety (description) Known
(n)

Cabbage Drumhead 1

Tomato Roma (mchombo/beleladona) 28
Moneymaker 1

Indian mustard Local (chimanganja) 1

(Brassica carinata) Waminga 1

Wopanda minga 1

Onion Small red (Balazia) 4
Small white 5

Fruit okra Clemson spineless (kabuthu, 77

nyakatchikana, kaching'enye,
kabalira pansolo, lachizungu
kalota)

Local:

tall variety (mbuvi/nyangayabira) 13

lachimwenye (tall with hairs)/ 50

nyathando/nyaamuna/labweya/
lachikafn/yachimang'anja)

yofira 18

Beans White Haricot (kayera, piaso, kamebmbe) 88
(Phaseolus vulgaris) Red beans (nyamankhunda, baleta, 80

zofira)
Nanyatai 20
Khakhi beans (Fizyawo) 3

Lazy Housewife (kaulesi) 3

Khoteke (red dwarf beans) 1

Kanzama 2

Chingwili 1

Mwantenga 3

Langwalangwa 1

Cassava Sweet varieties (mbiringondo/gado/ 22
(Manihot esculenta) mwandilawa/chididi/choyera)

Thekeran'/six months/manyakola 2

Bitter variety (sandilawe/chithekere/ 16

falanando/mofolo/masangwi)



Table 16 continued.

Vegetable Crop Variety (description) Known
(n)

Sweet potato

Cow peas

Babache (Bwanalikoko) (pinkish 91

outside, white inside)
Chikhomeni (pinkish outside) 104
Chinese (creamish outside, 103

yellow inside)
Lopa, Nyamatanga (reddish inside 43
and out)

John (pinkish inside) 17

Mphadza (white inside and out) 4

Kambanje, Molere, Mpanja, 39

Chamgwangwatha (white inside and out)
Phalalamwana 5

Singano 1

Supuni 11

Kalota 2

Kanjere 1

Sangale 1

Nyamandoto 4

Dande 11

Gubu 7

Mulayezi (white inside and out) 1

Nyamathukutu 5

Sinyamalira (white and very starchy) 8

Mchena 3

Kambimbi 1

Kasungu 1

Chiromo 1

Thindanzade 49
Donkeni 2

Sitole 3

Salanje 1

Mache, Nzipayekha (red outside, 50

white inside)
Byuluku 1

Bunch variety (nseula, kanjunge, 71

mlasa, kabalira, pansolo)
Spreading/climbing variety (namvanga, 59

kachere, nyakatambalale)
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Table 16 continued.

Vegetable Crop Variety (description) Known
(n)

Pumpkin Kabengele 34
(Cucurbuta maxima) Tabalaba 1

Manyungulusa 1

Mkolomolasulu 1

Kadontholo (small ones) 1

Chinese 6

Zimbabwe 7

Mulomo wankhumba 11

Kachikho (long and curved) 1

Zambia 1

Mangasira 2

Gundankhuri (dark green, huge) 53

Khokhombe (hard skin) 65

Table 17. Type of manure to be applied known.

Type of Manure Known
(n)

Cow manure 58
Goat manure 16
Composit manure 14

Chicken manure 13

Decomposed residues 17

Table 18. Amount of manure to be applied per acre known.

Amount of Manure*

2 farm oxcarts/acre
1.25 farm oxcards/acre

Known (n)

1

1

*For all types of vegetables.
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Table 19. Recommended types of inorganic fertilizer for
vegetable crops known.

Vegetable Crop Inorganic Fertilizer Known
(n)

Cabbage 20:20:20 3

Calcium ammonium nitrate (CAN) 3

Sulphate of ammonia (S/A) 1

Chinese cabbage 20:20:20 2

S/A 2

Tomato 20:20:20 2

S/A 2

Indian mustard 20:20:20 2

CAN 1

S/A 3

Rape 20:20:20 1

Onion 20:20:20 2
S/A 1

Okra 20:20:20 1

S/A 1

Beans 20:20:20 1

S/A 1

Sweet potato 20:20:20 1

S/A 1

Cow peas 20:20:20 1

S/A 1

Pumpkin 20:20:20 1

S/A 1



Table 20. Recommended time for applying inorganic fertilizer
to vegetable crops known.

Time of Application Known
(n)

Soon after germination 1

Soon after transplanting 1

3 weeks after transplanting 1

Table 21. Insects/pests known to attack vegetable crops, by
vegetable crop.

Vegetable Crop Name of Insect/Pest Known
(n)

Cabbage

Tomato

Indian mustard

Aphids 2

Green caterpillars (funye) 6

White caterpillars (funye) 1

Aphids 2

Green caterpillars (eat leaves 25
and fruit)

White caterpillars (eat leaves 12
and fruit)

Red caterpillars (small; eat leaves) 5

Black caterpillars 6

Kapuchi (eat roots) 1

Zitete 7

Mikupe 1

Bongololo woyera (eat fruit) 3

Mafa (eat roots) 16
Mabutawo 1

Mice (eat fruit) 2

Aphids 3

Green caterpillars 11

Black caterpillars 2

White caterpillars 1

Zitete (grasshoppers) 1
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Table 21 continued.

Vegetable Crop Name of Insect/Pest Known
(n)

Rape Green caterpillars 2

White caterpillars 1

Black caterpillars 1

Onion Green caterpillars 6

White caterpillars 12

Mafa 2

Sande (red big mbozi turns into 1

butterfly)

Fruit okra

Beans

Cassava

Aphids 22
Green caterpillars 22
Red caterpillars 11

Black caterpillars (eat fruit) 8

Kapuchi 3

Mikupe (eat leaves and fruits) 5

Mafa 7

Zitete (grasshoppers) 4

Aphids 2

White caterpillars (make holes in 5

attack roots and fruit)
Green caterpillars (attack leaves) 21

Red caterpillars (attack leaf base) 1

Grasshopper (spotted green) 6

Mafa 18

Mikupe (zirombo zowuluka zakhofi) 2

Nyakapembe 1

Kapuchi 1

Mabobo 1

Mafa 2

Red caterpillars 1

Sande (eat leaves) 1

Milliped (Bongololo) (eat leaves 1

and tubers)
Mabobo (Nunkhadala) 1
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Table 21 continued.

Vegetable Crop

Sweet potato

Name of Insect/Pest Known
n

Aphids
Green caterpillars
Black caterpillars
Mphombo
Sande
Mafa
Kapuchi (Nyafoto)
Bongololo woyera
Mice
Cattle
Mankhonde (attack flowers, leaves;

potato is not starchy)

Eggplant Green caterpillars
Mafa

1

20

3

1

22

62
20

13

3

1

1

1

1

Cow peas Ngongoni (black flying insects; 18

also called Makhonde, Nyakapenbe,
Gugulu, Dzozo) (eat flowers)

Aphids 14
Black caterpillars 19

White caterpillars (attack stems) 9

Green caterpillars 13

Mphanzi 1

Zitete (grasshoppers) 7

Red caterpillars 3

Mafa 14
Nyakapembe 6

Pumpkin Green caterpillars (eat leaves) 27
Black caterpillar (attack roots) 6

Mafa 21

White caterpillars 11

Zitete (grasshoppers) 8

Mabobo (lay eggs underside leaf, 3

cause wilting)
Ngongoni 2
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Table 22. Methods of controlling insects/pests by vegetable
crop known.

Name of Insect/Pest Method of Control Known
(n)

All Crops

Mafa

Caterpillars
Green caterpillars

Burn residue after harvest
Apply Sevin
Burn residue after harvest
Kill with hand
Apply Sevin

1

2

1

8

1

Cow Peas

Green caterpillar

Mphanzi

Nyakapembe
Mabobo

Black caterpillar

Uproot plants
Apply S/A solution
Kill with hands
Apply S/A solution
Apply S/A solution
Apply ash
Apply S/A solution
Apply S/A solution

2

1

3

1

1

2

1

1

Sweet Potato

Sande, Mafa,
Red caterpillars,
Kapuchi, Bongololo

Kapuchi Spray DDT
Apply Sevin

Kill with hands 27

2

2

Pumpkin

Mafa, Black
caterpillar

Green caterpillars

Kill with hands

Apply ash

4

1

Tomato

Mafa
Green caterpillars
Aphids
Black caterpillars

Apply DDT
Apply ash
Apply ash
Apply ripcord

1

2

1

1
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Table 22 continued.

Name of Insect/Pest Method of Control Known

Cabbage

Aphids, Green
caterpillars

Apply Sevin
Apply DDT

2

1

Indian Mustard

Green caterpillars Apply ash 1

Aphids Apply Sevin 1

Apply DDT 2

Beans

Green and black
caterpillars

Apply DDT 2

Apply ash 1

Kill with hands 3

Okra

White caterpillars Use wet cow dung 1

Table 23. Special cultural practices (pruning and staking) by
vegetable crop known.

Vegetable Crop Pruning
(n)

Staking
(n)

Tomato 69 26
Pumpkin 45
Cow peas 2

Beans 1

Gourd 2

Eggplant 1
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Table 24. Recommended vegetable seed storage conditions known.

Storage Condition/Place (Description) Known
(n)

Wall of house (smear seed onto wall) 1

In chikwa, clay pot, box, or bag on thandala;
or in clay pot on thandala/in corner of the house:

1. Wrap seed in paper, cloth, or sack first, or 46
put directly into container; or

2. Put seed in tin or bottle first; or 16

3. Put seed in gourd; or 6

4. Mix seed with ash and put in a paper or bottle. 19

Roof (hung from):
1. Wrap in cloth, paper, sack, or banana leaf; or 58
2. Wrap in plastic paper, or put in bottle; or 29

3. Mix seed with Sevin and put seed in bag; or 1

4. Tie pods together. 9

Table 25. Vegetables not eaten by respondents.

Vegetable Not Eaten

(%)

Cassava leaves 2.5
Bean leaves 5.5
Sweet potato leaves (excluding leaves 34.0

of Ipomea acquatica, which are eaten)

Table 26. Respondents' rating of their own vegetable production
knowledge.

Rating
Household

Overall Male-headed Female-Headed
(n) (n) (n)

Above average 17 13 4

Average 51 25 26
Below average 122 58 64
Do not know 10 4 6

Total 200 100 100
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APPENDIX G

RESULTS OF CHI-SQUARE TEST OF INDEPENDENCE

Table 27. Chi-square test results on awareness of six sources
of information for acquiring knowledge on dry season
vegetable production.

Source of Information Chi-Square D.F. Significance

Family members .000 1 1.000
Friends 2.128 3 .546
Radio 3.190 3 .363
Male agric. ext. agents .319 1 .572
Film shows 3.781 3 .286
Hospital/Clinic 1.272 2 .529

Table 28. Chi-square test results on use of six sources of
information for acquiring knowledge on dry season
vegetable production.

Source of Information Chi-Square D.F. Significance

Family members .000 1 1.000
Friends 3.259 2 .196
Radio 2.045 2 .360
Male agric. ext. agents .985 2 .611
Film shows 1.747 2 .417
Hospital/Clinic 1.272 2 .673

Table 29. Chi-square test results on frequency of use of six
sources of information for acquiring knowledge on dry
season vegetable production.

Source of Information Chi-Square D.F. Significance

Family members 6.001 3 .112
Friends 3.214 4 .523
Radio 1.758 4 .780
Male agric. ext. agents 8.005 4 .091
Film shows 2.649 4 .618
Hospital/Clinic 4.472 3 .215
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Table 30. Chi-square results on preference of six sources of
information for acquiring knowledge on dry season
vegetable production.

Source of Information Chi-Square D.F. Significance

Family members 1.005 2 .605
Friends .370 2 .831
Radio 4.305 4 .366
Male agric. ext. agents 3.756 3 .292

Film shows 2.877 2 .237
Hospital/Clinic 4.308 3 .230

Table 31. Chi-square results on primary sources of information for
acquiring knowledge on selected technological areas of
dry season vegetable production.

Technological Area Chi-Square D.F. Significance

Type of manure 9.202 8 .326
Rotation of:

Leafy vegetables .000 1 1.000
Fruit vegetables .000 1 1.000
Root vegetables .000 1 1.000

Special cultural practices:
Pruning 4.279 3 .233
Staking 4.198 6 .650

Vegetable seed storage
conditions

1.904 3 .593

Production skills:
Garden fence construction 6.196 2 .045 *
Live fence growing 5.926 2 .052
Use of sprayers 8.077 3 .044 *

*E<.05.



151

Table 32. Chi-square test results on primary sources of
information used for acquiring knowledge on insects
that attack nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin .893 2 .640
Sweet potato 4.666 3 .198

Fruit okra 2.776 2 .250
Cow peas 1.942 3 .585
Tomato 2.045 3 .563
Beans 2.451 3 .484
Indian mustard 6.873 3 .076
Cassava 4.800 2 .091
Onion 5.128 3 .163

Table 33. Chi-square test results on respondents' knowledge base
for varieties of nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin .000 1 1.000
Sweet potato 1.681 2 .431
Fruit okra .020 1 .888
Cow peas 1.365 1 .243
Tomato .039 1 .843
Beans .982 1 .322
Indian mustard .000 1 1.000
Cassava .042 1 .839
Onion .465 1 .495
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Table 34. Chi-square test results on respondents' knowledge need
for varieties of nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin 1.076 2 .584
Sweet potato .589 2 .745

Fruit okra .598 2 .742
Cow peas 1.446 2 .485

Tomato 2.113 2 .348

Beans 2.084 2 .353

Indian mustard 4.474 2 .107
Cassava 1.706 2 .426
Onion 4.534 2 .104

Table 35. Chi-square test results on respondents' knowledge base
on planting methods for nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin .000 1 1.000
Sweet potato .105 1 .746
Fruit okra .505 1 .477

Cow peas .172 1 .679
Tomato 1.172 2 .556
Beans .319 1 .572
Indian mustard 2.005 1 .157

Cassava .080 1 .777
Onion 2.213 1 .137

Table 36. Chi-square test results on respondents' knowledge need
for planting methods of nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin .461 2 .794
Sweet potato .831 2 .660
Fruit okra 5.212 2 .074
Cow peas .379 2 .827

Tomato .639 2 .727
Beans 1.186 2 .553

Indian mustard 4.371 2 .112
Cassava 1.105 2 .576
Onion 3.886 3 .274
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Table 37. Chi-square test results on respondents' knowledge base
on insects that attack nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin .000 1 1.000
Sweet potato 2.133 1 .144

Fruit okra 1.318 1 .251

Cow peas 1.040 1 .308
Tomato .210 1 .647

Beans .411 1 .522

Indian mustard 1.153 1 .283

Cassava .000 1 1.000
Onion 3.282 1 .070

Table 33. Chi-square test results on respondents' knowledge need
on insects that attack nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin .667 2 .716
Sweet potato 2.780 2 .249
Fruit okra 2.776 2 .250
Cow peas 1.034 2 .596
Tomato 3.536 2 .171
Beans 1.374 2 .503
Indian mustard 5.035 2 .081

Cassava .767 2 .682
Onion 2.909 2 .234

Table 39. Chi-square test results on respondents' knowledge base
on control of insects that attack nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin 1.728 2 .422
Sweet potato 1.493 2 .474
Fruit okra 2.242 2 .326

Cow peas 1.293 2 .524
Tomato .845 2 .655

Beans .261 2 .878
Indian mustard 3.228 2 .199

Cassava 1.205 2 .547

Onion 3.416 2 .181
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Table 40. Chi-square test results on respondents' knowledge need
on types of inorganic fertilizer that can be used on
nine vegetable crops.

Vegetable Crop Chi-Square D.F. Significance

Pumpkin 5.313 3 .150

Sweet potato 1.354 2 .508

Fruit okra 2.670 2 .263

Cow peas 1.719 1 .190

Tomato 5.400 2 .067

Beans 3.134 3 .372

Indian mustard 9.238 2 .010 *
Cassava 1.009 2 .604
Onion 8.229 3 .042 *

*2<.05.

Table 41. Chi-square test results on respondents' knowledge base
on type of manure and rate of application.

Technological Area Chi-Square D.F. Significance

Type of manure 2.213 1 .137
Rate of application for:

Leafy vegetables .505 1 .477
Fruit vegetables .505 1 .477
Root vegetables .000 1 1.000

Table 42. Chi-square test results on respondents' knowledge need
on type of manure and rate of application.

Technological Area Chi-Square D.F. Significance

Type of manure 6.166 1 .013 *
Rate of application for:

Leafy vegetables 6.583 1 .010 *
Fruit vegetables 6.376 2 .041 *
Root vegetables 4.714 2 .095

*.E<.05.
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Table 43. Chi-square test results on respondents' knowledge base
on time of inorganic fertilizer application.

Vegetable Crop Chi-Square D.F. Significance

Leafy vegetables .000 1 1.000
Fruit vegetables .000 1 1.000
Root vegetables 2.020 2 .364

Table 44. Chi-square test results on respondents' knowledge need
on time of inorganic fertilizer application and vegetable
crop rotation.

Technological Area Chi-Square D.F. Significance

Time of inorganic fertilizer
application for:

Leafy vegetables 5.298 1 .021 *
Fruit vegetables 7.630 2 .022 *
Root vegetables 16.556 3 .001 *

Recommended rotation for:
Leafy vegetables 7.018 1 .008 *
Fruit vegetables 5.808 1 .016 *
Root vegetables 10.628 1 .005 *

*2<.05.

Table 45. Chi-square test results on respondents' knowledge base
on special cultural practices and recommended seed
storage conditions.

Technological Area Chi-Square D.F. Significance

Special cultural practices:
Pruning 2.359 1 .125

Staking .087 1 .768

Recommended seed storage
conditions

.000 1 1.000
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Table 46. Chi-square test results on respondents' knowledge need
on special cultural practices and recommended seed
storage conditions.

Technological Area Chi-Square D.F. Significance

Special cultural practices:
Pruning 2.405 2 .301

Staking 2.002 2 .368

Recommended seed storage
conditions

3.358 2 .187

Table 47. Chi-square test results on respondents' knowledge base
on selected vegetable production skills.

Production Skill Chi-Square D.F. Significance

Garden fence construction 1.029 1 .311

Live fence growing 3.463 1 .063

Use of sprayers 2.595 1 .107

Table 48. Chi-square test results on respondents' knowledge need
on selected vegetable production skills.

Production Skill Chi-Square D.F. Significance

Garden fence construction 4.280 1 .039 *
Live fence growing 1.839 2 .399

Use of sprayers 2.857 2 .240

*2<.05.


