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ABSTRACT

Sustainability revolves around many factors which include technological training, number of farmers trained and high
yields. The study investigates impact of Master Farmer Training (MFT) on rapoko Eleusine coracana (L.) cultivation,
considering in situ variables in Buhera District. A cross-sectional survey desigh was used among trained and non-trained
farmers. Data analysis was carried out in R version 3.2.3. Chi-squared test for independence was used to confirm
association between MFT and rapoko cultivation, and between household gender and rapoko cultivation. MFT had a
positive influence on number of farmers (100% were master farmers (MFs), while 23% were non-master farmers (NMFs)
who grew rapoko). Yields for MFs were higher than for NMFs. The values for first and second year of t were 3.37 at P <
0.01 and 10.75 at P< 0.01 respectively. MFT influenced formation of farmer groups which allowed them to get training

on rapoko cultivation. More male-headed households (70%) cultivated rapoko than female-headed households (40%).

Keywords: MFT influence, rapoko productivity, gender, institutional and income factors.

66



INTRODUCTION

Sub-Saharan Africa (SSA) has the highest undernourishment prevalence of all regions because of the harsh conditions,
which cause a limited crop growing spectrum (Food Agricultural Organization (FAO), 2014). Ellis (2000) affirmed that
reliance on agriculture in sub-Saharan Africa tends to diminish continuously due to the effects of climate change that
have undermined the sustainability and reliability of the agricultural sector. Additional reasons to unsustainable
productivity include poor choices of crops to grow in dry areas and the lagging behind of research on small grains in
Africa. Farmers often tend to prefer maize as the premier crop to any other crop (Taylor, 2003; Mukarambwa &
Mushunje, 2010). Crops grown in the region include maize Zea mays (L.) sorghum Sorghum bicolor (L.), pearl millet
Pennisetum glaucum (L.) and rapoko Eleusine coracana (L). Rapoko is highly valued by local farmers; it is one of the
staple food grains, and also most adaptable crop because it withstands the most hardy and drought conditions in SSA,
where major cereals cannot be relied upon in terms of providing sustainable yields (Devi, Vijayabharathi, Sathyabama,
Malleshi, & Priyadarisini, 2014; Bwai, Afolayan, Odukomaiya, 1Kokoh, & Orishadipe, 2014). The plant has a dense
fibrous root system. Rapoko is a tufted, prostrate and spreading annual grass which can grow in a wide range of soils.
Some farmers sow the seed by broadcasting, which increases soil cover through its dense population and vegetation.
These factors increase the crop’s ability to adapt to marginalised areas; the dense roots and above-ground tufts reduce

soil erosion.

The need to integrate and balance locally available resources, adaptable crops in the prevailing environmental conditions
and economic concerns, has been lacking in most marginalised areas (Dresner, 2002), including Buhera District, yet this
is the core drive towards sustainability. Only about 100 000 hectares of rapoko have been reported to be under cultivation
worldwide (World Food Conference, 2013) and annual world production of finger millet is at least 4.5 million tons of
grain, of which Africa, where conditions can promote rapoko production, produces only about 2 million tons (National
Academy of Sciences, 1996). In adverse agro-climatic conditions which prevail in Gutu (and Buhera) District, food
sustainability lugged behind from 2012 and many years back, because crop yields of the common cereals grown (maize
and rapoko) were generally low (Mika & Mudzamiri, 2012). Crop production resources, including technical information
were not focused on rapoko, but spread over a number of crops. Sustainability is what we need to have to ensure that
sustainable development delivers on equitable share of resources at intra- and intergenerational levels, without further
harming the already disturbed systems, but work on their restoration (Hattingh, 2001; Birkeland, 2002). High crop yields
give livelihood sustainability, and development in a community (Giovannucci, Scherr, Nierenberg, Hebebrand, Shapiro,
Milder, & Wheeler, 2012).

Rapoko is a traditional food plant needed for human food, livestock feeds and beer brewing. For example, in Buhera
District, Zimbabwe, rapoko is first malted to prepare preferred cultural beer sold locally to fine and expensive beer, which
is sold in bars (Malleshi & Alma, 1988). Rapoko’s nutritional importance is well recognised because of its high content of
about 5-8% protein, 1-2% ether extractives, 65-75% carbohydrates, 15-20% dietary fiber and 2.5-3.5% minerals
(Chethan & Malleshi, 2007). It has the highest calcium content among all cereals (344 mg/100 g). Rapoko is known for
several health benefits and some of the health benefits for example antiviral effects (Ferguson, 2001), are attributed to its

polyphenol and dietary fiber contents.
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The crop produces good yield out of little input during growth (Dicko, Gruppen, Traore, VVoragen, & Berker, 2005;
Taylor, Schober, & Bean, 2006). This can ensure sustainable household and community food security (Leuschner &
Manthe, 1996). Despite this, smallholder farmers in Buhera District have persistently faced challenges of low rapoko
yields (Sukume, Makudze, Mabeza —Chimedza, & Zitsanza, 2000) since the last famine of 2008 to 2009.

Many farmers in rural areas do not have the most up-to-date knowledge on how to grow small grained food crops in
marginalised areas so as to get improved yields. FAO (2010) identified factors that limit rapoko productivity to limited
agriculture-related technical training, unfavourable agricultural environment and lack of knowledge of effective
agronomic practices. A decline in agricultural growth through low crop yields throws the poor into inevitable poverty,
hunger and food insecurity (Rukuni, Tawonezvi, Eicher, Munyuki-Hungwe, & Matondi, 2006). Those with the most
rapidly growing agriculture sector generally face the most rapidly declining poverty and malnutrition incidences (World
Bank, 2007). Sharma, Crouch, Seetharama, & Hash (2002) opined that there is an urgent need to focus on improving
adaptable crops which sustain the livelihoods of smallholder farmers and poor consumers in the developing countries of

the semi-arid tropics.

Master Farmer Training (MFT) is a promising solution. It is run by the Department of Agricultural Technical and
Extension Services (AGRITEX) whose extension workers are mostly based in communal sectors where the bulk of the
farmers are found (Mubonani, 2015). Chipika (1985) and Pazvakavambwa (1994) reported that MFT programme, which
provides extension training, originated in the 1930s and was purposefully set up to impart technical skills to competent
farmers in semi-arid areas. According to Van Den Ban, & Hawkins (1999), the goal of extension training is to ensure
that increased agricultural productivity is achieved by stimulating farmers to use modern and scientific production
technologies developed through research. In Zimbabwe, after successfully completing the MFT programme, Master
Farmer Certificates were awarded, and badges given to those communal farmers who successfully adopted and
implemented the improved methods recommended during the training. The methods should be relevant to their
environment. The programme can potentially improve agricultural crop productivity of motivated farmers through
agronomic trainings (Feder, Onchan, Chalamwong, & Hongladaron, 1987; Koppel, 1978). The methods and technologies
used in crop production have been improving from time to time, and numbers of farmers in rapoko production have been
observed increasing. Reports from literature revealed that MFT uses a set of enabling factors and suitable conditions (for
instance, new technologies, prevailing environmental factors, training etc.) (Adesina & Zinnah, 1993; Rola, Jamias, &

Quizon, 2000; Rosegrant & Cline, 2003), including gender, and translates them into improved yields.

Through farmer training, rapoko yields can increase livelihood sustainability through food security of many of the
world's poorest and most food-insecure nations in marginal areas (FAO, 1996). However, there are not many previous
studies done on MFT using the aforementioned factors; only one study on MFT on maize, sweet potato Ipomoea batatas
(L.) and rapoko in one district, Gutu, Masvingo Province, Zimbabwe, was reported (Mika & Mudzamiri, 2012). Basing
on continually improving training and technological advancement, a lot more research on MFT delivered by AGRITEX
still needs to be done in various other districts to determine its effectiveness on the main (adaptable), yet most economic
crops grown in those districts, alongside with gender. The current study seeks to evaluate the impact of MFT on farmers’

rapoko productivity in Buhera District, considering the farmers’ gender, institutional and income factors.
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RESEARCH METHODOLOGY

The study sought to determine the effectiveness of AGRITEX training on smallholder rapoko productivity in Buhera
District. The effectiveness was determined by comparing farmers trained under the MFT programme and those not

trained, considering specific factors in the study area.

Study area

Zimbabwe has five Natural Regions (NRs) (1-V). The study was carried out in Buhera District in Manicaland Province,
south eastern Zimbabwe. The coordinates are: 19° 19' 57.00"S, 31° 26' 6.00"E The specific area of study was Chamutsa
East, Ward 29, Buhera District, Manicaland Province. It lies in NR 1V. NR 1V has an average annual rainfall between
460mm and 600mm characterised by high temperatures (Moyo, 2000). In this NR, rainfall intensity, reliability and
distribution are significantly not conducive for maize production (Igbekele, 1975). Temperature ranges from 32 to 40°C
in summer while winter it ranges from 15 to 30°C. The soils are mostly Typic Kandiustaff derived from granitic parent
material with relatively low water holding capacity and consists of sandy to loamy sands (Vogel, Nyagumbo, & Olsen,
1994).

Research design

A cross-sectional survey of farmers in the study area was used. A structured and pre-coded questionnaire and face to
face interviews were used to collect data from sampled farmers. A checklist was used to obtain views from key
informants who included local leaders, NGOs representatives working in the area, AGRITEX personnel, and local
business people. This was done in order to complement quantitative data obtained by structured questionnaires and to

also achieve triangulation. Research data obtained was from two previous seasons, 2015/15 and 2015/16.

Population and sampling
Chamutsa East, Ward 26, had five villages with a total of 451 households who were all Al farmers according to
information provided by AGRITEX, Buhera District. Of these, 257 (53%) were female-headed households.

Random samples were drawn from trained and non-trained farmers who lived in the five villages. A list provided by
AGRITEX was used. Random numbers were generated using MS EXCEL to pick the actual farmers to participate in the
survey. A total of 70 farmers participated in the study, 35 of whom were MFT graduates and 35 were non master
farmers (NMFs). This was about 16% of the whole population. However, key informants were purposely sampled

because they had some knowledge about rapoko cultivation in the area.

Data analysis
Data was first entered into an MS EXCEL spread sheet for checking and validation. After that, it was exported to R
version 3.2.3 software for analysis. Hypotheses tests were conducted as well preparation of tables, distributions, charts

and graphs. The advantage of R is that it is an open source and has powerful graphics tools.
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RESULTS

Table 1: Rapoko production between MFs and NMFs and demographic information

Description MF NMF

Mean *S.D/max and min Mean SD
Household statistics
Household head 7.3 31 6.4 1.2
education (yrs.)
Household size (humber | 3.6 0.83 34 1.1
of people)
Household age 56.1 10.4 57.3 8.9
Rapoko production
statistics
Proportion of farmers | 100 23
(%)
Rapoko area yr 1 (ha) 0.37 0.12 0.18 0.05
Rapoko area yr 2 (ha) 0.79 0.24 0.53 0.23
Rapoko yield Yr. 1| 981.50 (min-max:472-2667) 596.30 (min-max: 250-900)
(kg/ha)
Rapoko vyield yr 2| 1235.20 (min-max:600-2170) 445.60 (min-max: 73-1390)
(kg/ha)
Rapoko output yrl (kg) 360 102.40
Rapoko output yr 2 (kg) | 1076 252.50
Seed yr 1 (kg/ha) 6.20 2.00 6.60 2.30
Seed yr 2 (kg/ha) 5.30 0.50 5.30 0.48
Basal fertilizer (kg/ha) | 100 Nil
yri*
Total arable land (ha) 3.20 1.00 3.60 1.12
N 35 35

Source: Survey data

MFs and NMFs who cultivated the crop were 100% and 23% respectively (Table 1). The survey also revealed that both
MFs and NMFs prioritised sorghum as first crop of choice. However, whilst rapoko was second choice for MFs, NMFs

prioritised maize as their second crop.

During the two seasons, harvests were only reported for rapoko and groundnuts during the first year. No harvests, except

for rapoko, were reported in the second year, due to drought.

The mean household head years of education and household size for MFs were more than for NMF (7.3 and 6.4 years
respectively). These differences were not statistically significant (P = 0.07 and 0.32 respectively) at 95% confidence
level. However mean total arable land and household head age was more for NMFs than for MFs but not statistically
significant at 95% level, (P = 0.91 and P = 0.69 respectively).

Mean rapoko area, yield and output were higher for MFs than NMFs during the two seasons. These differences were
statistically significant at 95% confidence level with P < 0.05. MFs use of rapoko seed in the first year was less than for

NMFs, but the mean seed use was the same in the second year.

*SD = standard deviation, *only 8.6% used basal fertilizer, none used top-dressing.
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Results concerning comparison of assets ownership between MF and NMFs which influenced rapoko

production were obtained (Figure 1).
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Figure 1: Draft power, plough ownership, total arable land and household size

Source: Survey data

The proportion of draft power owners (52%) and non-draft power owners (50%) were almost the same for MFs, but
more NMFs (60%) owned draft power than those without (40%). It is not surprising therefore that fewer MFs owned
ploughs than NMFs. Total arable area (3.3 ha and 3.6 ha for MFs and NMFs respectively) and household size (3.6 and
3.4 adults for MFs and NMFs respectively) did not appear to be very different between the two farmer categories and

might therefore not influence farmers whether to grow rapoko or not.

Farm system, rapoko preference and decision to grow rapoko, showed some variations (Figure 2). Farm system refers to

whether a farmer has crops only or both crops and livestock.
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Figure 2: Livestock ownership, rapoko decision and rapoko preference.
Source: Survey data

More MF (50%) than NMF (40%) had crops only systems, while more NMF (60%) had both crops and livestock.
Preference for rapoko was not different for MF and NMF suggesting that it did not influence the farmer‘s decision to
grow rapoko whether MF or NMF.

Figure 3 shows the results of gender, rapoko seed source and rapoko marketing.
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Figure 3: Gender, seed source and rapoko marketing

Source: Survey data

More than 70% male-headed households in the whole sample grew rapoko, compared to 40% for female-headed
households. Majority of MF (nearly 70%) used retained seed compared to less than 20% for NMF (Figure 3). 50% MF
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sold their produce to both traders and local farmers, while the majority of NMF sold mainly to local farmers due to the

small volume of production by NMF compared to MF.
Farmer constraints and institutional factors that influence rapoko production

Three main institutional factors considered under the survey were: access to credit, access to extension services and
group membership. From the study, all MFs had access to agricultural extension and reported an average frequency of
meeting an agricultural extension worker once a month. NMFs also reported having access to extension services but the
frequency of meeting extension staff ranged from once in two months (83%) and once in more than two months (17%).
94% of MFs reported being members of a group (group membership), and the main purpose of the group was for
agricultural extension worker meetings, whilst the purpose of the second group was for nutrition gardens. AGRITEX
extension worker was the sole source of training reported by trained farmers. All NMFs did not belong to a farmer
group. Both MFs and NMFs did not have access to credit during the two seasons. The main constraint was observed to
be related to farmers’ attitudes towards growing rapoko, although lack of a ready market for surplus production was
mentioned as one of the other constraints. Farmers used locally purchased or retained seed and this was a constraint for

farmers who did not have retained seed, or when there was drought.

Other sources of income and marital status

Survey results showed that about half (49%) of the MFs received some other income in the form of remittance while
another half reported getting some income from informal activities. However, the mean monthly income for both sources
was below $30 per month. 66% of NMFs received other income in the form of remittance while the remaining 34% got
some income from informal activities. The mean monthly other income was about half of that for MFs; it was almost
$15. The influence of other sources of income on rapoko productivity could not be tested, although the amounts involved

appeared to be too small to have an effect.

A higher percentage of MFs (83%) was married as compared to NMF (57%), while NMFs (43%) were widowed and
more than MFs (17%). No category of farmers reported household members who could not work in the fields because of
being either too sick or too old. Marital status influenced decision to grow rapoko when the head of household was male
for MFs (Figure 3).

Hypothesis test for differences in mean yields between MFs and NMFs.
Ho: There is no difference in mean rapoko yields for MFs and NMFs,

H1: Mean rapoko yield for MFs is greater than that for NMFs

A one-tailed t-test for mean rapoko yields for MFs and NMFs was done in R version 3.2.3 with 35 cases each for MFs
and NMFs for the two seasons. The value of t for the first year was 3.37 with 18 degrees of freedom and P < 0.01. For

the second year the value of t was 10.75 with 69 degrees of freedom and P < 0.01.

The null hypothesis was therefore rejected in favour of the alternative hypothesis; the mean rapoko yield for MFs was

greater than mean rapoko yield for NMFs at 95% confidence level for the two seasons.
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Hypothesis test for association between rapoko and MFT

Ho: There was no association between MFT and rapoko cultivation

Hi: There was an association between MFT and rapoko cultivation.

A Chi-squared test was conducted in R version 3.2.3 for the association between MFT and rapoko cultivation during the

first season as per information (Table 2).

Table 2: Contingency table for rapoko cultivation and MFT

Type of Farmer Rapoko cultivation Totals
Yes No

Master Farmer 29 6 35

Non-Master Farmer 8 27 35

Totals 37 33 70

Note: For MF category, since all farmers grew rapoko, an arbitrary cut-off area of 0.2 ha was taken as non-rapoko

cultivation in order for the test to proceed.
The following parameters were obtained:

Chi-squared = 22.73, degrees of freedom=1,P <0

The null hypothesis was rejected at 95% confidence level in favour of the alternative hypothesis that, there is an
association between rapoko cultivation and MFT during the first season. The test could not be performed for the second
season because one of the assumptions for a Chi-square test was not satisfied. The assumption that the number of

responses for all cells must be five or more was not met.
Hypothesis test for association between rapoko cultivation and household head gender

Ho: There was no association between rapoko cultivation and household gender

Hi. There was association between rapoko cultivation and household gender

A Chi-squared test for the association of rapoko cultivation and household head gender was carried out in R version

3.2.3 for the first season as per information (Table 3).
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Table 3: Contingency table for rapoko cultivation and household head gender

Household head Rapoko cultivation Totals
gender
Yes No
Male 32 12 44
Female 11 15 26
Totals 43 27 70

Source: Survey data

The following parameters were obtained:
Chi-squared = 5.16, degrees of freedom =1, P = 0.02

The null hypothesis was rejected at 95% level in favour of the alternative hypothesis that, there was an association
between rapoko cultivation and household gender during the first season. The test could not be performed for the second
season because one of the assumptions for a Chi-squared test was not satisfied. The assumption that the number of

responses for all cells must be five or more was violated.

DISCUSSION

Food insecurity, poverty, and malnutrition due to low yields and droughts are common problems in SSA rural areas. The
current study showed that extension training through MFT is a programme which increased crop yields of rapoko, had a
positive influence on both number of farmers that grow rapoko, and revealed positive association between rapoko

cultivation, inputs and gender.

Proportion of farmers that grow rapoko production of the crop

The result of a large proportion of MFs (100%) who grew rapoko compared to NMFs (23%) suggests that MFT had an
influence on decision to grow rapoko (Table 1). A great number of farmers growing a particular crop means they share
information and put in practice the technical information they are given. With competition and togetherness in large
farmer numbers, higher productivity is ensured, and sustainability is enhanced. Hattingh (2001) maintained that
sustainable activities can be maintained indefinitely, leading to sustainable development and economy. Stimulating
farmers through use of modern and scientific production technologies is a weapon used during MFT to lure farmers into
growing crops which are recommended through research and training; this is used to achieve increased agricultural
productivity and sustainability (Van Den Ban & Hawkins, 1999). Therefore, it is important to know how farmers
perceive improved practices for better understanding of their choice in deciding whether to grow a particular crop or not

(Gwihava, 2015). Transfer of technology signals extensionists and other trainers that farmers have received technical

75



information since farmers demonstrate their ability to choose the right crop or variety to grow in their area (Ingold,
2002). In the current study, the transfer of technology through MFT was effective as it included support, advice and other
essentials so that the farmer would have no reason to reject the decision of growing rapoko. It can be realized that an
important role of the extension training can be to help farmers to learn much of their chosen crop which they have been
growing, so that through this experience, the farmers grow it in their large numbers (Rolling & Pretty, 1997; Veldhuizen,
Waters-Bayer, & de Zeeuw, 1997), which guarantees higher productivity and sustainability. The number of farmers that
receive information is also dependent on how successful MFT is, or the methods used to influence farmers’ decision
(Ricker-Gilbert, Norton, Alwang, Miah, & Feder, 2008; Doss, 2006).

Rapoko output was significantly different between MFs and NMFs (P < 0.05), and considering that household sizes were
almost the same for MFs and NMFs, then NMFs would be more food insecure than MFs, assuming that there were no

other alternative sources of grain.

Household assets and rapoko cultivation

More NMFs owned draft animals, in comparison to MFs, although total arable and household size were not significantly
different, irrespective of gender. This would make NMFs more likely to cultivate rapoko taking advantage of the draft
power owned, but this was not so. A possible reason could be that these farmers derived some food security from
ownership of livestock unlike most of the MFs who grow rapoko. This caused them to risk cultivating maize, a less

drought tolerant crop compared to rapoko.

From Table 1, the difference between MFs and NMFs in terms of household head education, household size, and access
to total arable land were not statistically significant. This implies that there is not enough evidence to suggest that there is
a difference in household head education, household size and access to total arable land between MFs and NMFs. These
factors may therefore not influence decision to grow rapoko. There was also no significant difference in household
demographics between MFs and NMFs. For example, Pender, Nkonya, Pamela, Sserunkuuma, & Ssali (2013) ascertain
that more educated households may be less likely to invest in inputs like land or labour, since the opportunity costs of
their labor and capital may be increased by education. Thus, Pender et al. (2013) conclude that the net impacts of

education on crop production are ambiguous.

The non-significant result of the aforementioned factors fails to agree with, for example, some studies whereby basic
education was found to promote innovation and participation in agricultural extension (Gasperin, 2000). Factors such as
age and household size would be expected to promote innovation especially by younger farmers, and a large household

size would mean more labour availability, especially for a labour intensive crop such as rapoko.

Institutional factors: group membership, access to agricultural extension and credit, output marketing and input markets

From the study, majority of farmers (MFs) who grew rapoko belonged to a farmer group for agricultural extension
services which conducted MFT regularly. They were attending agricultural extension worker meetings more often than

NMFs. Overall, the findings demonstrate that farmer groups can be, and are, an appropriate channels to enhance early
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adoption of agricultural technologies and improve household level productivity. It was also documented that farmers’
groups acted as the guarantor to enable male and female members who undergo extension training to have enhanced
communication, and build social solidarity among themselves (Mattee & Lassalle, 1994). Financers who had links with
AGRITEX had links with markets. This enabled MFs to have market access. Farmer groups are more likely to have
broader productivity approaches than individuals. This is because farmer groups can internalize transaction costs,
facilitate efficient information flow, and reduce both farmers’ risk aversion toward new technologies and income shocks
through collective risk management (Pingali, Khwaja, & Meijer, 2005; Hogeland, 2006; Shiferaw, Hellin, & Muricho,
2011). However, none had access to credit, and this was reflected by non-use of inputs such as fertilisers, with only 8.6%
of MFs using basal fertiliser. However, this did not reduce rapoko yield levels, especially for the MFs, as the crop can
yield quite well with very little inputs (Taylor, Schober & Bean, 2006). MFs still produced high yields because of other
factors which included the training they received. High yield was the central factor for sustainable livelihoods among
MFs. Only MFs could be able to sell surplus rapoko grain due to a higher output compared to NMFs who only sold to
local farmers. This is evidence that given ready output markets for rapoko more farmers could grow the crop. Regarding

seed source, the only source mentioned was buying from other farmers.

Hypothesis tests; mean yields, association between MFT, gender and rapoko cultivation

Hypotheses tests confirmed that mean rapoko yields for MFs were significantly greater than those for NMFs. Chi-
squared tests for independence confirmed an association between MFT and rapoko cultivation, and between household

gender and rapoko cultivation.

The study revealed that MFT produced higher rapoko yields than NMF. Previous studies confirm that extension training
improves crop yields (Feder et al., 1987; Rosegrant & Evenson, 1992; Rosegrant & Cline, 2003; Dadson, Bakang, &
Cofie, 2013; Hasan, Hossain, Islam, & Bari, 2013). However, our findings are not in agreement with findings of (Mika
& Mudzimiri, 2012). Perhaps the environmental factors in which the crops were grown, farmer attitudes which lead to
the number of farmers willing to train and technology advancement or improved approaches to MFT contributed to

difference in the results obtained in the current survey on rapoko cultivation.

Gender results showed that more male-headed households among MFs (70%) grew rapoko more than females (40%)
(Figure 3). Gender inequality in access to productive, human and social capital assets has been implicated in low
productivity, growth and output in SSA (Blackden & Bhanu 1999). Female headed households own no productive assets
like land, livestock, for example cattle and farm machinery which includes tools and other farm equipment (Horrell &
Krishnan, 2006). Boserup (1970) asserted that women's productivity in agriculture is sometimes hampered both by their
lack of assets and access to resources, and just by being “female”. The form of land tenure may also affect households’
access to credit, irrespective of being MF or NMF, male or female (Feder, Onchan, Chalamwong, & Hongladaron, 1988;
Place & Hazell 1993). Chant (2003) echoed that female headed households are the poorest of the poor and in various
forms of intervention and this affects their productive potential. Female heads of households have less decision making
power than of men (Song, Zhang, Sun, & Jiggins, 2009; Gindling & Oviedo, 2008). All of these impacts may affect
agricultural productivity. One reason for the lack of active decision-making in agricultural production is the socio-

cultural bias which has often hindered women’s active participation in farmer training centres, extension meetings and
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most importantly, access to agricultural inputs (e.g. fertilizers), services and economic resources such as credit (Jiggins,
Samanta, & Olawoyel997; Voegele, Villarreal, & Cook, 2009) and has affected the sustainability of women’s
livelihoods. Adeyeye (1991) adds that women’s less access to education and training their does not sustain productivity.
Therefore female-headed households demonstrate very low yields per acre for staple food crops like maize and rapoko in

some areas, despite similar input usage to the male-headed household.

In some different studies done, rural women were found to constitute the more “economically active population” than
men in SSA but they were largely not considered productive because they usually worked as unpaid family labour
(Olawoye, 1988; Odebode, 2012). Men could probably like rapoko because of its malting characteristics suitable for beer
brewing. The possibility of obtaining a surplus rapoko grain for sale (likely to be controlled by men) and the labour

intensive aspect of rapoko, may limit the crop’s preference by women.

CONCLUSION

The study has shown that MFT promoted rapoko production in the study area. There were more MFs (100%) who
cultivated rapoko than NMFs (23%). Extension training through MFT proves that use of transfer of technical knowledge,
use of technological inputs and relevant factors in specific regions lure large numbers of farmers and makes scores of
overall enhancement of productivity of economically important crops for smallholder farmers. Taken together, we can
conclude that MFT, complemented with large numbers of farmers trained and high rapoko yields produced by the
farmers, can sustain livelihoods of smallholder farmers. The concept of sustainability is thus useful in giving pointers to

progressive development that transforms the economy and society’s quality of life.

The mean rapoko yields for MFs during two seasons was found to be greater than for NMFs and statistically significant
(P <0.05). From the Chi-squared tests, there was an association between rapoko cultivation and MFT, and between
rapoko cultivation and gender. This current study showed that male-headed households were more likely to grow rapoko

than female-headed households.

Factors such as rapoko preference, access to arable land, household size, and level of education for household head were
found not to be statistically different between MFs and NMFs. One important factor that influences decision to grow

rapoko was being a member of a farmer group for extension purposes.

It is recommended that when AGRITEX does MFT, the extensionists of this department choose the crop mostly grown
by smallholder farmers in marginalized areas for training so as to capture the highest numbers of farmers willing to be
trained. When crops to grow are chosen by large farmer numbers, this encourages formation of farmer groups. Formation
of farmer groups in this way enhances increased crop productivity of economically important crops for the benefit of the
nation, even the poor. It is also recommended that MFT emphasises cultivation of rapoko in semi-arid Zimbabwe,
irrespective of gender. It is indeed imperative that besides men, women also have access to agricultural inputs, training
services, economic resources such as credit, and even education to cherish the synergy of both men and women in

enhancing crop productivity in semi-arid conditions.
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There is need for further research in post-harvest processing technologies of the commonest small grains grown in
specific areas of the smallholder sector to encourage women into small grain production, while lessening the burden to

them, especially of shelling and any further processing the grain before it is taken for milling.

ACKNOWLEDGEMENT

Authors are grateful for AGRITEX Buhera, and local authorities for accepting and facilitating the research to be
conducted in the area. We are thankful for the support from Zimbabwe Open University, Faculty of Agriculture
(Manicaland) for the organisation of the research and the entire support.

REFERENCES

Adesina, A. A. & Baidu-Forson, J. (1995). Farmers’ perception and adoption of new agricultural technology: evidence
from analysis in Burkina Faso and Guinea, West Africa. Agricultural Economics, 13(1): 1-9.

Adeyeye, V. A. (1991). Group farming in Oyo State, Nigeria. A comparison of male and female
participants. Nigeria Institute of Social and Economic Research. No 5 pp. 75.

Birkeland, J. (2002). Design for sustainability: A sourcebook of integrated ecological solutions. London: Earthscan.

Blackden, C. M. & Bhanu C. (1999). Gender, growth and poverty reduction. Special program of
assistance for Africa, 1998 status report on poverty in Sub-Saharan Africa. World Bank technical
paper; no. WTP 428. Washington, D.C. The World Bank.
http://documents.worldbank.org/curated/en/677841468767650869/Gender-growth-and-poverty-
reduction-special-program-of-assistance-for-Africa-1998-status-report-on-poverty-in-Sub-Saharan-
Africa

Boserup, E. (1970). Women's role in economic development. New York: St. Martin's Press.
Bwai, M. D., Afolayan, M., Odukomaiya, D, IKokoh, P. P., & Orishadipe, A. (2014). Proximate
composition, mineral and phytochemical constituents of Eleusine coracana (finger millet).

International Journal of Advanced Chemistry, 2(2): 171-174.

Chant, S. (2003). Female headship and the feminization of poverty: facts, fictions and forwarded
strategies. New working paper series, Issue 9. London: London School of Economics.

Chiduza, C. (2004). Master Farmer Training schemes, policy documents. AGRITEX. Harare, Zimbabwe.

Chipika, S. 1985. Master farmer schemes in Zimbabwe's communal agricultural development. Harare,
Zimbabwe, Department of Agricultural, Technical and Extension Services.

Chethan, S. & Malleshi, N. G. (2007). Finger millet polyphenols: characterization and their
nutraceutical potential. American Journal of Food Technology, 2(7): 582-592.

Dadson, A. V., Bakang, J., & Cofie, S. (2013). Estimation of farm level technical efficiency of small-
scale cowpea production in Ghana.

American-Eurasian Journal of Agricultural and Environmental Science, 13(8): 1080-1097.
Devi P. B., Vijayabharathi, R., Sathyabama, S., Malleshi, N. G., & Priyadarisini V. B. (2014). Health
benefits of finger millet (Eleusine coracana L.) polyphenols and dietary fiber: a review, Journal of

Food Science and Technology, 51(6): 1021-1040.

79



Diao, X., Hazell, P., Resnick, D., & Thurlow, J. (2006). The role of agriculture in development:
Implications for Sub-Saharan Africa. DSGD discussion paper No. 29. International Food Policy
Research Institute: Development Strategy and Governance Division.

Dicko, H., Gruppen, H., Traore, A, Voragen, J., & Berker, J. (2005). Sorghum grain as human food in
Africa. Relevance of content of starch and amylase activities. African Journal of Biotechnology, 5(5):
384-395.

Doss, C. R. (2006). Analyzing technology adoption using microstudies: Limitations, challenges, and
opportunities for improvement. Agricultural Economics, 34(3): 207-219.

Dresner, S. (2002). The principles of sustainability. London: Earthscan Publications Ltd.

Ellis, F. (2000). Rural Livelihoods and Diversity in Developing Countries. Oxford: Oxford University
Press. Feder, G., Lawrence, L. J., & Slade, R. H. 1987. Does agricultural extension pay? The training
and visit system in northwest India. American Journal of Agricultural Economics, 69(3): 677—686.

Feder, G., Onchan, T. Chalamwong, Y., & Hongladaron, C. (1988). Land policies and farm
productivity in Thailand. Baltimore. The Johns Hopkins University Press.

Ferguson, L. R. (2001). Role of plant polyphenols in genomic stability. Mutation Research, 475(1-2): 89-111.

Food and Agriculture Organization (FAQ). (1996). Rome declaration on world food security and world
food summit plan of action. World Food Summit 13-17 November 1996, Rome, Italy.

FAO. (2010). Agricultural extension. A reference manual. Rome, Italy: FAO.

FAO. (2014). The state of food insecurity in the world 2014. Strengthening the enabling environment
for food security and nutrition. Rome, FAO.

Gasperin, L. (2000). From agricultural education to education for rural development and food
security:All for education and food for all. Fifth European Conference on Higher Agricultural
Education. FAO.

Gindling, T. H. & Oviedo, L. (2008). Single mothers and poverty in Costa Rica. Discussion Paper No.
3286. University of Maryland Baltimore Country, USA.

Giovannucci, D., Scherr S., Nierenberg D., Hebebrand C., Shapiro J., Milder, J. & Wheeler, K. (2012).
Food and agriculture: the future of sustainability. A strategic input to the sustainable development in
the 21st Century (SD21) project. New York: United Nations Department of Economic and Social
Affairs, Division for Sustainable Development.

Gwivaha, F. A. (2015). Factors that impact agricultural extension training programs for smallholder
women farmers in Njombe District, Tanzania. Graduate Theses and Dissertations. Paper 14801. lowa
State University, USA.

Hasan, M. N. M., Hossain, S. M., Islam, R. M., & Bari, M. A. (2013). Soil resource development
institute (SERDI). Ministry of Agriculture, Bangladesh; Dhaka: Trends in the availability of
agricultural land in Bangladesh.http://www.nfpcsp.org/agridrupal/sites/default/files/Trends-in-the-
availability-of-agricultural-land-in-Bangladesh-SRDI-Supported-by-NFPCSP-FAO.pdf Available from
URL: (accessed 17.05.15.)

Hattingh, J. (2001). Conceptualising ecological sustainability and ecologically sustainable
development in ethical terms: Issues and challenges. Annale, 2.

Hogeland, J. A. (2006). The economic culture of U.S. agricultural cooperatives. Culture and Agriculture, 28(2): 67-79.

80



Horrell, S. & Krishnan, P. (2006). Poverty and productivity in female-headed households in Zimbabwe.
Cambridge Working Papers in Economics No 0663, Faculty of Economics, University of Cambridge,
Cambridge, pp. 29.

Ingold, T. (2002). The perception of the environment, essays in livelihood, dwelling and skill.
Published by Routledge Taylor & Francis Group, London and New York. pp. 294-322.

Igbekele, J. O. (1975). Crop-climate relationship in Western Nigerian. Niger. Geographical Journal, 5(1): 21-32.

Jiggins, J., Samanta, R. K., & Olawoye, J. E. (1997). Improving agricultural extension. A reference
manual. Rome, Italy: Foodand Nutrition Organization of the United Nations (FAO).

Koppel, B. (1978). Agricultural change and social structure: A longitudinal analysis. Philippine sociological review,
26(1): 57-73.

Leuschner, K. & Manthe, C. S. (1996). Drought tolerant crops for southern Africa. Proceedings of the
SADC/ICRISAT regional sorghum and pearl millet workshop, 25-29 July 1994. Gaborone, Botswana.

Mattee, A. Z. & Lassalle, T. (1994). Diverse and linked: Farmers' organizations in Tanzania, in
linking farmers' organizations and researchers: Four case studies. Network Paper 50. (pp. 19-29).
London: Overseas Development Institute.

Mika, H. & Mudzamiri, N. (2012). The impact of Master Farmer Training on crop productivity of
communal farmers in Gutu District. International Journal of Mathematical Archieve, (3)3: 849-854.

Moyo, S. (2000). Zimbabwe environmental dilemma: balancing resource inequities. Harare, Zimbabwe
Environmental Research organization. pp. 161.

Mukarambwa, P. & Mushunje, A. (2010). Potential of sorghum and finger millet to enhance household
food security in Zimbabwe's semi-arid regions. Contributed paper presented at the Joint 3rd African
Association of Agricultural Economists (AAAE) and 48th Agricultural EconomistsAssociation of
South Africa (AEASA) Conference, Cape Town, South Africa.

National Research Council. (1996). Lost crops of Africa: Volume I: Grains. Washington, DC: The
National Academies Press. doi:https://doi.org/10.17226/2305.

Odebode, S. O. (2012). Gender issues in agricultural extension and rural development in Nigeria,
rural development—contemporary issues and practices. Dr. Rashid Solagberu Adisa (Ed.), ISBN: 978-
953-51-0461—-2, InTech. Available from: http://www.intechopen.com/books/rural-development-
contemporary-issues-and-practices/gender-issues-in-agricultural-extension-and-rural-development-in-
Nigeria.

Olawoye, J. E. (1998). Building upon existing capacities for empowering women in the Third World in
empowering women — Key toThird World Development. In R. K. Samanta (ed.) M. D. Publishers Pvt.
Ltd, New Delhi.

Pazvakavambwa, S. (1994). Agricultural extension. In M. Rukuni & C. Eicher, eds. Zimbabwe's
agricultural revolution, pp. 104-113. Harare, Zimbabwe, University of Zimbabwe Publications.

Pender, J., Nkonya, E., Pamela, J., Sserunkuuma, D., & Ssali, H. (2013). Strategies to Increase
agricultural productivity and reduce land degradation: Evidence from Uganda. Contributed paper
selected for presentation at the 25th International Conference of agricultural Economists, August 16—
22, 2003, Durban, South Africa.

Pingali, P., Khwaja, Y. & Meijer, M. (2005). Commercializing small farms: Reducing transaction
costs. Rome: The Food and Agriculture Organization (FAO). The Food and Agriculture Organization
(FAO), ESA Working Paper 05-08.

81



Place, F. & Hazell, P. (1993). Productivity effects of indigenous land tenure systems in sub-Saharan
Africa. American Journal of Agricultural Economics, 75(1): 10-19.

Ricker-Gilbert, J. J., Norton, G. W., Alwang, J., Miah, M., & Feder, G. (2008). Cost- effectiveness
evaluation of Integrated Pest Management (IPM) extension methods: An example from Bangladesh.
Applied Economics Perspectives and Policy, 30 (2): 252-269.

Roling, N. & Pretty, J. N. (1997). Extension's role in sustainable agricultural development. In: B. E.
Swanson, R. P. Bentz, & A. J. Sofranko, eds. Improving agricultural extension; a reference manual.
Rome, FAO.

Rosegrant M. W. & Evenson, R. E. (1992). Agricultural productivity and sources of growth in South
Asia. American Journal of Agricultural Economics, 74(3): 757—761.

Rosegrant, M & Cline, S. (2003). Global food security: challenges and policies. Science, 302(5652): 1917-1919.

Rola, A. C., Jamias, S. B. & Quizon, J. B. (2000). Do farmer field school graduates retain and share
what they learn? An investigation in lloilo. Philippines Journal of International Agricultural Education
and Extension, 9(1): 65-72.

Rukuni, M., Tawonezvi, P., Eicher, C., Munyuki-Hungwe, M., & Matondi, P. (2006). Zimbabwe’s
agricultural revolution revisited. University of Zimbabwe Publications. Harare, Zimbabwe.

Sharma, K. K., Crouch, J. H., Seetharama, N., & Hash, C. T. (2002). Applications of biotechnology for
crop improvement: Prospects and Constraints. In vitro cell Developmental Biology. Plant Science,
163(3): 381-395.

Shiferaw, B., Hellin, J., & Muricho, G. (2011). Improving market access and agricultural productivity
growth in Africa: what role for producer organizations and collective action institutions? Food
Security, 3(4): 475-489.

Song, Y., Zhang, L., Sun, D., & Jiggins, J. (2009). Feminisation of Agriculture in rapid changing rural
China: Policy implication and alternatives for an equitable growth and sustainable development. FAO-
IFAD-ILO: Rome.

Sukume, C., Makudze, E., Mabeza —Chimedza, R. & Zitsanza, N. (2000). Comparative economic
advantange of crop production in Zimbabwe. Technical Paper No0.99 Department of Agricultural
Economics and Extension. University of Zimbabwe, Harare, Zimbabwe.

Sripriya, G., Chandrasekharan, K., Murty, V. S., & Chandra, T. S. (1996). ESR spectroscopic studies
on free radical quenching action of finger millet (Eleusine coracana). Food Chemistry, 57(4): 537-540.

Taylor, J. R. N. (2003). Overview importance of sorghum in Africa [Online]. Available from:
http://www.sciencedirect.com/science? [Accessed 31 July 2008].

Taylor, J. R., Schober, T. J., & Bean, S. (2006). Novel and non-food uses for sorghumand millets. Journal of Cereal
Science, 44(3): 252-271.

Valdhuizen, L., Waters-Bayer van, A., & de Zeeuw, H. (1997). Developing technology with farmers:
A trainer's guide for participatory learning. London, Zed Books World Development Report,
Knowledge for development 1998. Washington DC., World Bank.

Voegele, J., Villarreal, M., & Cook, R. (2009). Gender in agriculture; source book. The international

bank for reconstruction and development. Retrieved on 7/28/2014 from the link;
ftp://ftp.fao.org/docrep/fao/011/aj288e/aj288e.pdf

82



Vogel, H., Nyagumbo, I., & Olsen, K. (1994). Effect of tied ridging and mulch ripping on water
conservation in maize production on sand veldsoils. Der Tropenlandwirt, 95: 33-44.

World Bank. (2007). World Development Report 2008: Agriculture for Development. Washington, DC. © World Bank.
https://openknowledge.worldbank.org/handle/10986/5990 License: CC BY 3.0 IGO.”

World Food Conference. (2013). The state of food and agriculture: Sustainable food systems for food
security and nutrition, 38th session. Rome: Food and Agriculture of the United Nations.

ABOUT THE AUTHORS:

Oscar Ndoro, Zimbabwe Open University, Manicaland Region
Culver Mvumi, Zimbabwe Open University, Manicaland Region
Petronella Matizanadzo, Ministry of Agriculture, Mechanization and Irrigation Department, Zimbabwe

Sekai A. Manyiwo, Chinhoyi University of Technology, Zimbabwe

83



