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ABSTRACT

Vitamin A deficiency is a global health challenge, particularly in the developing
world. Diet based approaches, using locally available foods, are recommended for
providing long term, sustainable solutions. The ProFarmer project, initiated in
Malawi, encouraged local farmers to re-adopt landrace crop varieties. Orange
maize was used as a case study. Over time, reintroducing this carotenoid-rich crop
is predicted to increase provitamin A content in the Malawian diet. Furthermore, it
is considered a relatively simple, cost-effective approach that has the potential to
reduce dependence on food fortification. This study was aimed at evaluating the
impact of the reintroduction of landrace orange maize on nutrition knowledge,
attitudes and behaviours (KAB) in women of farming families that currently cultivate
the crop. Women were selected, as they are largely responsible for food
preparation and providing healthy foods for their families. Additionally, the overall
diet adequacy in women living in rural Malawi was assessed. A total of 336
females took part in the cross-sectional study. Before the study, the participating
farming families underwent a training program run by local Agriculture Extension
workers prior to receiving seeds for cultivation. The training included an
explanation of the rationale behind reintroducing landrace maize and nutrition
education regarding the health aspects of providing provitamin A through locally
grown foods. Families that had recently joined the project and families that had
already harvested the crop in previous years were included in the study sample. A
semi-structured questionnaire was used to determine KAB regarding orange
maize. Diet quality was also assessed using the FAO Minimum Dietary Diversity
questionnaire (MDD-W) designed for women. Independent t-tests and Chi-square
tests were performed where appropriate. Positive attitudes towards growing and
consuming landrace orange maize were recorded. However, only 32% of the
women understood the nutritional benefits. Dietary Diversity scores, a proxy for
nutrient adequacy, were low with only 34% of women consuming a sufficiently
diverse diet. Despite low levels of nutritional knowledge, landrace orange maize
was well accepted by families in rural Malawi and presents an affordable,
sustainable option for increasing dietary sources of provitamin A. Nutrition
education emphasizing the advantages of eating orange maize and expanding diet
diversity is recommended in Malawi.

Key words: landrace orange maize, Vitamin A, nutrition knowledge, Malawi,
carotenoids, diet diversity, women, sustainability
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INTRODUCTION

Maize as a staple food provides numerous compounds and nutrients which are
important for human health. These include carbohydrates, proteins, fats, dietary
fibre, folate, thiamin, phosphorus, magnesium and pro-vitamin A carotenoids
(yellow and orange maize) [1]. However, developing countries that depend
primarily on maize tend to have high levels of micronutrient deficiencies [2]. These
deficiencies, characterized by a lack of specific minerals and vitamins, can have an
enormous negative impact on health, particularly in women and children. This is
due primarily to the higher nutrient requirements for growth and development in
children, and pregnancy and lactation in women. Deficiencies can lead to impaired
physical and mental development [3,4] and anaemia [5]. Suboptimal birth
outcomes [6], poor bone health [7] and severe situations, can result in premature
death [8].

Micronutrient deficiencies, in particular vitamin A, are a major problem in many
developing countries [9]. In Malawi, vitamin A deficiency has been dramatically
reduced and currently has relatively low prevalence rates of 4% in preschool
children, 1% in school-age children and less than 1% in non-pregnant women and
men. Successful reduction of Vitamin A deficiency (VAD) over the years is
attributed to vitamin A supplementation and fortification of cooking oil and sugar
[10].

It is important to note that supplementation is costly and not considered
sustainable over the long term [11]. Fortification of industrial food products that are
commonly eaten by urban populations is less accessible to individuals that live in
rural areas, as is the case in Malawi [12]. However, leading nutritionists argue that
dietary based approaches, such as the use of crops that are high in carotenoids,
that are locally available, are a sustainable and effective way of reducing and
preventing vitamin A deficiency [13]. Several edible crops have been promoted to
control and prevent vitamin A deficiency including orange-fleshed sweet potatoes
and biofortified maize [14,15]. These crops are not direct sources of vitamin A but
contain carotenoids which can be precursors of Vitamin A for example beta-
cryptoxanthin and beta carotene, and are easily converted by the human body [16].
Currently, the population in Malawi, similar to other sub-Saharan countries
consumes white maize as a staple food that does not have significant levels of
vitamin A precursors [17].

In Malawi, landrace orange maize was once cultivated in the districts of Dedza and
Ntcheu. However, most farmers abandoned its production due to limited
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knowledge of its nutritive value and unavailability of seeds due to the promotion of
hybrid maize varieties by extension workers. Recently, the ProFarmer project
successfully reintroduced the landrace orange maize to 2000 famers. This project
was initiated in 2014 and was built on the work of the Malawi Farmer to Farmer
Agroecology (MAFFA) and Farmer-led Climate Smart Agriculture projects, which
sought to explore the nutritive value and farmers' re-adoption of landrace crop
varieties with the additional value of maintaining indigenous vegetables and grains.
Using landrace orange maize as a case study, the project advocated for inclusion
of farmers' rights and support for the use, propagation, saving and exchange or
sale of landrace seeds among small scale farmers in Malawi. This project was also
a means of increasing the intake of provitamin A among the population. Murayama
et al. [18] reported that the landrace orange maize was early maturing, high
yielding, required less flour to make nsima (thick porridge) of the desired
consistency and stored better in comparison to hybrid white maize. The maize has
~12% protein and its provitamin A content meets the target level of 15 ug/g of
biofortification and in some cases even higher levels are reached (avg=18 pg/q).
One hundred grams of the maize provides 10% of Vitamin A (retinol equivalents)
needed for the day [19].

The cultivation of orange maize is currently underway by farmers in Dedza district
(central region) and Thyolo district (southern region) in Malawi. The farmers were
provided with 5 kg of seeds for free on the condition that at the end of the growing
season, they return 10 kg to be redistributed in the following planting season. In
addition, before receiving the seeds, participating farmers underwent a training
program run by local Agriculture Extension workers. The training included an
explanation of the rationale behind reintroducing landrace maize and nutrition
education regarding the health aspects of providing provitamin A through locally
grown foods.

Nutrition education is considered a low cost, practicable and sustainable
intervention to improve food security, community nutrition and health interventions
[20]. It is also a reliable means of improving dietary behaviour and nutritional
status. Nutrition education has the potential to improve nutritional knowledge,
attitudes and practices towards the adoption of healthy dietary practices and wise
food choices. An action-oriented nutrition model is an effective way of achieving
effective nutrition education. This model emphasizes the consideration of
motivation and practice as a way of increasing understanding and adoption [20].
Nutrition education has also been reported to have a significant effect on improved
knowledge for making decisions regarding foods that are considered healthy as
opposed to foods that are not thought to promote health [21]. This study was
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designed to investigate the link between nutritional knowledge in rural Malawian
women on farms that produce orange maize, with attitudes and practices towards
the importance of growing foods with vitamin A, in particular, landrace orange
maize.

MATERIALS AND METHODS

This study was a cross-sectional, quantitative study that took place in Dedza
(central Malawi) and Thyolo (southern Malawi). The study targeted farmers and
their families that had been cultivating orange maize for 3 years (primary
farms/farmers) and others who were in their first year of production (secondary
farm/farmers). Farmers and their families who were currently part of the ProFarmer
Project were eligible to participate in this study. Women from selected families
were invited to participate. The choice was made to target women as they are the
ones who are actively involved in food preparation and taking care of the home. In
some cases, women were also family farmers.

The project lies in two different livelihood zones in Malawi (Thyolo and Dedza
districts).

Dedza district is situated in the central part of Malawi at an altitude of 1581 meters
above sea level and has a tropical wet and dry climate. The district's average
annual temperature is 22.5°C. Average rainfall is 119 mm of precipitation per year,
with 144 rainy days. Thyolo district is located in the southern part of Malawi at an
elevation of 910 meters above sea level and also has a tropical wet and dry
climate. The yearly temperature in the district is 25°C. Thyolo has an average
yearly precipitation of 101 mm and 123 rainy days [22]. Both districts have
favorable conditions for farming of maize and other crops.

To accommodate for two different study locations, a cluster sampling technique
formula was used to determine the sample size, as shown in Figure 1. At each
district level, a purposive sampling technique was used to choose farmers from a
pool of 2000 farmers who were already in the project. The selection criteria for this
purposive sampling was based on those women from farms that had been in the
project for the past three years and those that were in their first year of orange
maize cultivation. The women were chosen from the records kept by the
ProFarmer extension workers using the farmer’s family names. The questionnaire
was administered at the household level.
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Z = Confidence interval of 95%
AR p: (1 — p) . f -k k = non-response rate of 5%
n = > p = Estimated Prevalence of 50%
d n = Sample size
d = Desired precision of 7.5%

Figure 1: Formula for calculating sample size using cluster sampling [23]

With the help of ProFarmer extension workers and based on the inclusion criteria,
a list of eligible women was created. One week before data collection, messages
were sent to the eligible women about the survey and that they had been
shortlisted. This was done by the ProFarmer extension workers with the support of
the local leaders, and each participant was told of the exact day that she would be
interviewed. On the day of the interview, research staff were escorted by extension
workers to each participant’s home for the completion of study questionnaires.

The survey involved executing a standardized pretested questionnaire. Trained
research staff carried out interviews in the home setting of the farmers. All data
were collected orally because of low literacy rates. The questionnaire was pilot
tested among women in ProFarmer families from the Zomba district (not included
in the study areas), who were also growing landrace maize. The choice of location
for questionnaire validation prevented corruption of the research sample.
Modifications were made to the questionnaire to improve clarity, ease of
administration and time needed for completion.

The questionnaire had five sections which included questions concerning:
demographics, knowledge regarding the nutritional value of orange maize,
attitudes towards the use and consumption of orange maize, consumption
practices and levels of intake of orange maize. In the questionnaire, a Likert scale
of 1-5 (1 being the least liked and 5 the most liked) was used to rate different
attributes of orange maize at the household level and how the mothers felt
regarding their children.

A standard validated questionnaire of the FAQO, the Minimum Dietary Diversity for
Women of Reproductive age (MDD-W) was also administered in this study [24].
Participants were asked if they had consumed foods from a specific food group the
previous day. A list of examples from the group was read. The ten food groups
were: 1) grains, white roots and tubers and plantains, 2) pulses (beans, peas and
lentils), 3) nuts and seeds, 4) dairy products, 5) meat, poultry and fish, 6) eggs, 7)
dark green leafy vegetables, 8) other vitamin A-rich fruits and vegetables, 9) other
vegetables and 10) other fruits. If a woman consumed any food from the food
group, she received a score of 1. Otherwise, she was not awarded points. Women
who consumed foods from at least 5 different food groups were more likely to meet
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their micronutrient needs as compared to those who did not. Daily consumption of
5 or more food groups was considered a diverse diet. There was no attempt to
quantify amounts of foods eaten, rather just establish if the individual had
consumed foods from one of ten food groups. The food group diversity indicator is
a proxy used to assess micronutrient adequacy of the diet in women of
reproductive age. It gives a general score for diet quality. All surveys were
completed in the local Chichewa language.

The ProFarmer project was a 5-year project which ran from 2014 to 2019. Before
the implementation of activities, the project extension workers provided a training
program with a nutrition education element to the project beneficiaries. The project
beneficiaries were categorized into two groups: primary farmers and secondary
farmers. The primary farmers were trained three years before the time of the study.
Secondary farmers had just received their training and nutrition education and
were in their first year of cultivation.

The nutrition education element of the training took place in the farmers’ respective
communities and was facilitated by the ProFarmer project extension workers who
had undergone a session for training the trainers. The nutrition education focused
on improving nutrition knowledge regarding the health benefits of orange maize,
building positive attitudes towards the orange maize and encouraging consumption
of orange maize products among rural farmers.

Data Analysis

Analyses were carried out using IBM SPSS Statistics for Windows, version 25.0
(Armonk, Secondary York, 2017). Descriptive statistics were expressed as Mean *
Standard Deviation or percentages. Independent T-test was used to compare the
outcomes of the primary farmers and the secondary farmers regarding attitudes,
knowledge and consumption practices of white and orange maize. Chi-square test
was used to analyze categorical data and discontinuous data. Significance was
achieved at levels of P< 0.05.

Research Ethics and Approval

This research involved interviewing human subjects, as such approval was sought
and given by the Malawi National Committee on Research Ethics in Social
Sciences and Humanities (NCRSH). Protocol number was P.01/19/345 (Approval
letter attached). Informed consent was provided either orally (for those who could
not write) or by signing a consent form before conducting the interview. The study
investigators made sure that individuals who were invited to participate in the
research study were given an adequate description of the study that was clear and
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complete enough for the individual to judge whether they wanted to participate.
Consent was obtained only from participants who were legally, mentally and
physically able. An emphasis on voluntary participation in the study was made to
the participants. To ensure confidentiality and privacy of the collected information,
the participants were assigned random numbers for identification.

RESULTS AND DISCUSSION

From a pool of 2000 farmers, 336 women of reproductive age were recruited and
completed the survey representing a 17% recruitment. Table 1 describes the
demographics of the study population. Few differences were observed between
districts or between women from primary or secondary farms. Overall, interviewees
had lived in the same village their entire life, while a few were born elsewhere and
had come to live in the village for different reasons such as marriage or farming.
Monogamous marriages were common and participants had a mean of 4.7+£2.0
children with about half having at least one child under the age of 5.

Some primary school education or no formal education was reported by most of
the women and many of them were illiterate. Farming was the most common
occupation in both districts while a few women described themselves as
housewives. Family income was largely provided through the sale of agricultural
produce.

Overall, positive attitudes towards orange maize did not significantly differ between
women from primary farms and secondary farms in both Dedza and Thyolo
districts. However, women from Thyolo district secondary farms had higher scores
on each attribute measured when compared to women from primary farms of the
same district as shown in Table 2. Unlike Thyolo district, in Dedza district, more
women from primary farms had higher scores than women from secondary farms
on each attribute. High positive scores were reported by women from both primary
farms and secondary farms from Dedza believing that orange maize is good for
Nsima (thick porridge). A greater number of women who had been in the project for
a longer period held this belief. Positive attitudes towards orange maize were, at
least in part, attributed to the work of the nutrition education provided by
Agriculture Extension workers. This is in line with the work carried out in Zimbabwe
by Muzhingi et al. [25], who reported that nutrition education on orange coloured
maize (yellow maize) having vitamin A precursors influenced the choice and
acceptance of coloured maize over white maize.
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Although overall knowledge was limited, on a scale of 5, women from primary
farms in both Dedza and Thyolo districts (3.82+1.7 and 4.14+1.1 respectively)
demonstrated a greater understanding of the nutritional value of orange maize
when compared to women from secondary farms in their respective districts
(3.57£1.9 and 3.59+1.8, respectively). However, significance was only reached in
Thyolo district. Most likely, over the three years working with ProFarmer, the
nutritional advantages of orange maize were repeatedly discussed. It is critical for
women, who do the majority of cooking in the homes, to be willing to prepare foods
from orange maize. This seemingly small change in the family diet can positively
impact health. Potential health benefits of orange maize have been documented in
Sub Saharan Africa. Work in Zambia indicated that after only two months of
consumption of the product, beta-cryptoxanthin (provitamin A carotenoid), lutein
and zeaxanthin levels increased in the serum of three and five-year-old children
[26].

It is encouraging to note that among the women from the farming families, there
was a high preference for orange maize over white maize (85% of the primary
farmers and 75% of the secondary farmers). This was because orange maize was
considered to be sweeter and its flour was perceived to last longer in comparison
to white maize because it gels fast. However, there was an effect of product
familiarity in the preference of white maize to orange maize. Some women reported
a preference for white maize because they have been eating it for a longer period.
An additional effect of product familiarity was seen in women from primary farms
from both Thyolo and Dedza district where they showed higher preference scores
for orange maize’s colour and taste when compared to women from secondary
farms. These results mirror the findings of Pilly et al. [15] in South Africa where
older children and adults liked and preferred products from white maize over
yellow-orange maize products because they had been using the white maize
products for a long period. Another study in New Zealand also indicated that
consumers were likely to use previous exposure and familiarity to food and
beverages in deciding the use of a product and its preference [27].

The landrace orange maize is known to be high in provitamin A carotenoids,
protein and carbohydrates [19]. The nutrition education that was offered to the
farmers covered this topic and emphasized that orange maize was a good source
of these nutrients. Results were not consistent between districts. Both women from
primary farms in Dedza district and Thyolo districts demonstrated more knowledge
regarding the orange maize nutritional topics than the women from secondary
farms. Regardless of why one set of farmers did better or worse on the survey,
overall results showed that the majority of the farmers in both districts (68.3%) did
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not have sufficient knowledge regarding the nutritional value of orange maize.
Table 3 shows the number of women from both primary farms and secondary
farms in Thyolo district that did not know that orange maize was a source of
protein.

It is unclear why the women in the survey did not have higher levels of knowledge.
Possibilities are that their spouses were at the training done by the extension
workers, overall low literacy levels or lack of understanding of the importance of
nutritional factors on health and well-being. It is unfortunate because knowledge of
health benefits appears to be an important motivator for adapting food products.
This was the case in one study on orange-fleshed sweet potatoes as a
replacement for white potatoes. The study carried out in Kenya noted that prior
nutrition knowledge on the presence of vitamin A precursors was one of the factors
that led to increased production and adoption [28].

Results from this study also showed that women from farms who had been growing
maize for several years had perception that their children liked foods made from
orange maize to a significantly greater extent than women from secondary farms.
This was true for both primary farmers from Dedza (4.4+1.2) and Thyolo (4.3+1.0)
districts versus secondary farmers from Dedza (3.5+2.1) and Thyolo (3.8+1.7).
The majority of participants from both Dedza and Thyolo district (89.3%) indicated
that they already prepared orange maize products for their children. In contrast,
10.1% women from secondary farms who were not feeding their children orange
maize products at the time of the survey, showed an interest in adopting the
practice in the future. Only two farmers (0.6%) responded that they would not feed
their children orange maize.

Maize in Malawi is processed into different products for household consumption
such as green maize, nsima and porridge [2]. The findings of this study also show
that orange maize was consumed in many forms by ProFarmer families.
Consumption of boiled green maize, porridge and nsima at the household level
was common in both adults and children. Proportionally, children from primary
farmers from both Dedza and Thyolo district were higher consumers of orange
maize products than the children from secondary farmers with significant
differences measured for consumption of porridge (82% of children from Dedza
primary farmers versus 38% of children from Dedza secondary farmers) and nsima
(80% of children from Dedza primary farmers versus 62% of children from Dedza
secondary farmers). There were significant consumption differences of porridge for
children from primary farmers and secondary farmers from Thyolo district as shown
in Table 4. This could be because the primary farm families have been eating the
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orange maize products for a longer period than those living on secondary farms. It
was presumed that the secondary farms had not yet harvested their first crop and
therefore would not be as familiar with the orange maize. In reality, many of the
women from secondary farms reported consuming orange maize products such as
nsima. Orange maize flour for nsima could have been provided by friends or
relatives from the previous year's harvest. This scenario is possible because
people in rural communities in Malawi share foods and materials with others who
are in need. These results are in line with the findings of an American study in rural
low-income families who reported that food sharing is one of the mechanisms for
maximizing food resources and also as a strategy of meeting food needs [29].
Overall, the provision of free seeds, agricultural advice through extension services,
nutrition education and community support for the intervention led to a high level of
acceptability and consumption of the orange maize in Dedza and Thyolo districts. It
is impossible to isolate the specific impact of the nutrition intervention in this study.
However, in Uganda, nutrition education and other extension programs led to
increased adoption and use of orange-fleshed sweet potatoes [30].

Results from the Dietary Diversity questionnaire indicated that the majority of rural
women in both districts surveyed were not meeting the daily minimum dietary
diversity recommendations of more than 5 food groups out of 10. Only 32% of the
women in Dedza and 36% in Thyolo met the minimal criteria for dietary diversity.
This puts the women at a greater risk of nutrient deficiencies which have negative
effects on their health and pregnancy outcomes [31]. The majority of the foods that
the farmers reported to be consuming were cereals (maize), green leafy
vegetables (pumpkin leaves) and other vegetables such as cabbage as shown in
Table 5. There was a high level of consumption of pumpkin leaves because the
survey was conducted during March and April. The time of year of the survey may
have contributed to the low diet diversity as it was the end of the growing season
and families had not yet harvested their crops. Thus, pumpkin leaves were a
commonly eaten vegetable.

There was a low intake of legumes in Thyolo, along with limited consumption of
nuts, milk and milk products, meat, poultry and fish, eggs, other vitamin A rich
fruits, vegetables and roots and other fruits such as bananas and oranges. It is not
surprising that fruit consumption was low because most of the fruits were not yet in
season. Mangoes, commonly eaten in rural Malawi, are not harvested until the
summer months (October/November). Fruits were available in the marketplace at
the time of the survey, but most of the subsistence farmers could not afford to buy
them. These results are consistent with that reported by Chakona [32] who found
low dietary diversity in women from the rural areas of South Africa compared to
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those from the urban areas. Diets were based on starchy foods, especially maize.
Another study in Mali also demonstrated that rural women from food-insecure
households had low dietary diversity and were likely not to meet the dietary
diversity requirements [33].

CONCLUSION

Despite low levels of nutrition knowledge, both children and adults in rural Malawi
accepted landrace orange maize. Reintroduction of local varieties of grain provides
a sustainable, cost-effective option for increasing dietary sources of provitamin A.
Nutrition education emphasizing the advantages of eating orange maize and other
carotenoid-rich foods is of extreme importance. Expanding overall diet diversity is
also imperative for improving food consumption patterns of families in the
ProFarmer project and throughout Malawi. This will only happen if interventions
have the ability to reach women, as they must be willing to prepare and serve
these foods. Knowledge is key to changing farming practices like upscaling orange
maize production, and consumers should be well informed and understand the
nutritional importance of reintroducing this crop. Furthermore, farmers can share
their know-how within their communities. This study demonstrates the need for
widespread nutrition education to ensure optimal food choices for the people of
Malawi.
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Table 1: Demographic data of survey respondents from two districts in rural

Malawi
Characteristics N Dedza Thyolo
Primary Secondary Primary  Secondary
farmers Farmers farmers Farmers
n=106 n=65 n=70 n=95
Period less than 5 years N (%) 0(0) 0(0) 1(1.4) 0(0)
lived in the 5to 10 years N (%) 0(0) 3(4.6) 2 (2.9) 1(1.1)
village Beyond 10 years N (%) 7 (6.6) 12 (18.5) 4 (5.7) 14 (14.7)
Born in the village N (%) 99(93.4) 50 (76.9) 63 (90) 80 (84.2)
Marital Married monogamous N (%) 74 (69.8) 45 (69.2) 48 (68.6) 57 (60)
status Married polygamous N (%) 3(2.8) 1(1.5) 3 (4.3) 2(2.1)
Never married N (%) 1(0.9) 3(4.6) 2 (2.9) 1(1.1)
Divorced/Separated N (%) 14(13.2) 2(3.1) 10 (14.3) 16 (16.8)
Widowed N (%) 14(13.2) 14 (21.5) 7(10) 19 (20)
Under-five 0 Children N (%) 52 (49.1) 37 (56.9) 47 (67.1) 65 (68.4)
children 1 Child N (%) 41(38.7) 20 (30.8) 17 (24.3) 22 (23.2)
2 Children N (%) 11(10.4) 7(10.8) 5(7.1) 7(7.4)
3 Children N (%) 2(1.9) 0(0) 1(1.4) 1(1.1)
4 Children N (%) 0 (0) 1(1.9) 0(0) 0(0)
Education  No schooling N (%) 21(19.8) 12 (18.5) 12 (17.2) 14 (14.7)
Level Some primary school N (%) 66 (62.3) 32 (49.2) 38 (54.3) 59 (62.1)
Completed primary N (%) 12(11.3) 8 (12.3) 13 (18.6) 13 (13.7)
school
Some secondary N (%) 2(1.9) 8 (12.3) 5(7.1) 7(7.4)
school
Completed secondary N (%) 4 (3.8) 5(7.7) 2(2.9) 1(1.1)
school
Adult education N (%) 1(0.9) 0 (0) 0(0) 1(1.1)
Profession Farmer N(%)  90(84.9) 59(90.8) 55 (78.6) 74 (77.9)
Housewife N (%) 6 (5.7) 2(31) 5(7.1) 14 (14.7)
Employed N (%) 4(3.8) 1(1.5) 5(7.1) 5(5.3)
Business N (%) 6 9(5.7) 3(46) 5(7.1) 2(2.1)
Income Sells cash crop N (%) 4 (3.8) 0(0) 1(1.4) 4(4.2)
source Sells food crops N(%) 79(74.5) 54 (83.1) 44 (62.9) 51 (53.7)
Sells livestock N (%) 2(1.9) 0(0) 2 (2.9) 4(4.2)
Resale of goods N (%) 0(0) 0(0) 0(0) 1(1.1)
Casual labour N (%) 8 (7.5) 3(4.6) 8 (11.4) 4(4.2)
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Owns a shop N (%) 10 (9.4) 8 (12.3)
Sells firewood N (%) 3(2.8) 0(0)
Formal Employment N (%) 0(0) 0(0)
Brewing local beer N (%) 0(0) 0(0)
Relative support N (%) 0(0) 0(0)

7(100 20 (21.1)
2(2.9) 1(1.1)
2(2.9) 2(2.1)
2(2.9) 1(1.1)
2(2.9) 7(7.4)

Primary farmers = Women living on farms who have been cultivating orange maize
for 3 years. Secondary farmers= Women living on farms in their first year of

cultivating orange maize
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Table 2: Attitudes of women living on primary and secondary farms in two
districts of rural Malawi towards orange maize

Attitude Dedza Thyolo
Primary Secondary Primary Secondary
No/ N Farmers Farmers farmers Farmer
Yes (%) n=106 n=65 n=70 n=95

Orange maize No N

o
S
-

2(1.9) 2(3.1) 1(1.4) 1(1.1)

isgoodfood Yes N (%) 104(98.1)  63(96.9)  69(98.6) 94 (98.9)
P 0.6 0.8

Orangemaize No N (%) 87 (82.1) 57 (87.7) 69 (98.6) 90 (94.7)

is for relief Yes N(%)  19(17.9) 8(12.3) 1(1.4) 5(5.3)

aid P 0.3 0.2

Orange maize No N (%) 2(1.9 3(4.6) 0(0) 0(0)

is good for Yes N(%) 104(98.1)  62(954)  70(100) 95(100)

the family P 0.3 a

Orangemaize No N(%) 93(87.7)  57(87.7)  69(98.6) 94 (98.9)

is for the Yes N(%)  13(12.3) 7(10.8) 1(1.4) 1(1.1)

poor P 0.4 0.8

Iwouldgrow No N (%) 2(1.9) 2(3.1) 0(0) 0(0)

%rﬂr:gg maize Yes N(%) 104(98.1)  63(96.9)  70(100) 95(100)

It1ha P 06 a

access to

seeds

Orangemaize No N (%)  93(87.7 55 (84.6 68 (97.1) 93 (97.9)

isusedasa  yoo N 13(123)  10(154)  2(29) 2 (2.1)

main P 0.4 0.4

preparatory ' '

flour

Orangemaize No N (%) 4(3.8) 1(1.5) 0(0) 1(1.1)

fhﬁg:’:'nf” Yes N(%) 102(962)  64(985)  70(100) 94 (98.9)
P 0.6 0.741

Orangemaize No N (%)  99(934) 65(100) 70 (100) 95 (100)

:s nﬁt good  Yes N (%) 7 (6.6) 0(0) 0(0) 0(0)

or Nsima P 0.03 .a

Nutrition No N (%) 3(2.8) 1(1.5) 0(0) 0(0)

information ~ Yes N (%) 103(97.2) 64 (98.5) 70 (100) 95 (100)

would make P 0.29%4 a

people grow

orange maize

Orangemaize No N (%) 102 (96.2) 64 (98.5) 70 (100) 95 (100)
tastes bad Yes N (%) 4(3.8) 1(1.5) 0(0) 0(0)
P 0.6 a

P<0.05. a= No statistics are computed because there were no significant differences
between the groups as both groups gave 100% responses
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Table 3: Nutrition knowledge of orange maize by farmers in two districts of

rural Malawi
Dedza Thyolo
Primary Secondar Primary Secondary
farmer  yfarmer  farmer farmers
Nutrition message Yes/INo N (%) n=106 n=65 n=70 n=95
Orange maize is a No N (%) 0(0) 1(1.9) 0 (0) 0 (0)
source of vitamin A Yes N (%) 42(39.6) 16(24.6) 27(38.6) 30(31.6)
Dont N(%) 64(60.4) 48(73.8) 43(614) 65(68.4)
know
0.07 04
Orange maize is a Yes N (%) 39(36.8) 19(29.2) 34(48.6) 26(27.4)
source of protein Dont N(%) 67(63.2) 46(70.8) 36(51.4) 69(72.6)
know
P 0.3 0.005
Orange maize is a No N (%) 2(1.9%) 0 (0) 1(1.4) 1(1.1)
source of Yes N (%) 25(236) 16(24.6) 22(314) 16(16.8)
carbohydrates Dont N(%) 79(745) 49(754) 47(67.1) 78(81.1)
know
P 05 0.08

P<0.05 Primary farmers= Famers who have been cultivating orange maize for 3
years. Secondary farmers= Famers who were in their first year of cultivating
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Table 4: Orange maize products consumed by primary and secondary
farmers’ children in Malawi

Orange maize

Dedza district
Primary  Secondary

Thyolo district
Primary Secondary

products Yes/INo N (%) farmer farmer farmer farmer

Boiled green No N (%) 55(51.9) 30 (46.2) 19(27.1) 35 (36.8)

maize Yes N (%) 51(48.1) 35(53.8) 51(72.9) 60 (63.2)
CSV 0.530 1.722

Nsima No N (%) 21(19.8) 25(38.5) 4(5.7) 13 (13.7)

(thick porridge) Yes N (%) 85(80.2 40 (61.5) 66 (94.3) 82 (86.3)
CSv 7.127 2.77

Porridge No N (%) 19(17.9) 40 (61.5) 8(11.4) 33 (34.7)

Yes N (%) 87(82.1) 25(38.5) 62 (88.6 62 (65.3)

CSV 33.915 11.725

Do you feed your  No N (%) 67 (63.2) 47 (72.3) 28 (40) (67.4)

children thobwa Yes N (%) 39(36.8) 18 (27.7) 42 (60) 31(32.6)
CSv 1.502 12.238

Primary farmer= Farmers who have cultivated orange maize for 3 years.
Secondary farmers= Farmers in their first year of cultivating orange maize

CSV= Chi-square value. Values in the same row with different superscript letters are
significantly different at *p<0.05
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Table 5: Comparison of the percent of women consuming nutrient-rich foods

and low nutrient density food groups by district

Food group No/Yes Dedza N (%) Thyolo N (%)
Cereals/Grains Yes 171 (100%) 165 (100%)
Leaumes No 83 (48.5%) 94 (57%)
g Yes 88 (51.5%) 71 (43%)
No 146 (85.4%) 151 (91.5%)
Nuts and Seeds Yes 25 (14.6%) 14 (8.5%)
Milk and milk No 159 (93%) 153 (92.7%)
products Yes 12 (7%) 12 (7.3%)
: No 120 (70.2%) 90 (54.5%)
Meat, poultry and fish Yes 51(29.8) 75 (45 5%)
Eggs (eggs of chicken, or No 133 (77.8%) 133 (80.6%)
eggs of fowl) Yes 38 (22.2%) 32 (19.4%)
Dark green leafy No 41 (24%) 42 (25.5%)
vegetables Yes 130 (76%) 123 (74.5%)
Other vitamin A fruits, No 131 (76%) 113 (68.5%)
vegetables and roots Yes 40 (23%) 52 (31.5%)
Other vegetables No 42 (24.6%) 28 (17%)
(tomato, onion, cabbage) Yes 129 (75.4%) 137 (83%)
Other fruits (banana, No 108 (63.2%) 115 (69.7%)
orange) Yes 63 (36.8) 50 (30.3%)
: No 99 (57.9%) 85 (51.5%)
Oils and Fats Yes 72 (42.1%) 80 (48.%)
@CJWEJ https://doi.org/10.18697/ajfand.114.22305 21471
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