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Abstract

Climate change has become one of the most profound threats to smallholder
agriculture in semi-arid and arid areas. Farmers in this sector are especially
vulnerable to climate change due to reliance on rain-fed agriculture, limited access
to capital and technology among other challenges. While several potential adapta-
tion options exist, many barriers hinder effective adoption of these practices, hence
production in marginal areas remains very low. This chapter discusses crop adap-
tation through the adoption of small grains in Zvishavane rural, a semi-arid area in
Zimbabwe. Small grains are conducive in hot areas; their drought-tolerant nature
enables them to thrive in marginal areas making them an appropriate strategy in
responding to climate change. However, several production and policy challenges
associated with small grain production hinder their adoption by farmers. In view of
this, this chapter discusses the potential of small grains as an adaptation strategy to
climate change in Zvishavane District, Zimbabwe, and addresses potential chal-
lenges and opportunities for increased adoption and future research. The review
showed that farmers in Zvishavane have perceived climate change due to notice-
able changes in rainfall and temperature patterns in the past years. Despite small
grain production being the best strategy due to drought and high temperature
tolerance, an insignificant number of Zvishavane farmers is involved in small
grain production. This is due to numerous barriers such as high labor demand
associated with small grain production, the challenge posed by the quelea birds,
food preferences, low markets, and low extension services and government sup-
port. It is therefore necessary to encourage adoption of small grains by developing
improved varieties, adoption of climate smart agricultural practices, improved
technical support, and access to markets among other interventions.
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Adaptation - Climate change - Mitigation semi-arid areas - Small grain
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Introduction

Climate change has become one of the major threats to rain-fed agriculture resulting
in major drawbacks in agricultural production and food security. IPCC (2007) notes
that climate change has significantly modified rainfall and temperature patterns in
many parts of the world. There is strong evidence of erratic rainfall and a noticeable
shortening of the agricultural seasons worsened by higher ambient temperatures
resulting in perennial crop failure and frequent droughts across the world (Jerie and
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Ndabaningi 2011). The adverse effects of climate change are more pronounced
within the smallholder agricultural sector in Africa, including Zimbabwe, compared
to the more technologically advanced and high resource input commercial sector.
Generally, smallholder agriculture is practiced by families or households using only,
or mostly, family labor and deriving from that work a large but variable share of their
income, in kind or in cash (HLPE 2013). It therefore follows that the livelihoods of
smallholder farmers largely depend on agriculture and are particularly vulnerable to
several hazards. Consequently, if changing climatic conditions continue unabated,
traditional rain-fed agricultural systems will become increasingly unsustainable with
severe food security implications.

Temperature in the sub-Saharan Africa region is predicted to increase by between
1 °C and 2.5 °C by 2030, which will ultimately result in yield losses of up to 20% by
the 2050s depending on region (IPCC 2007). Consistent with regional data,
Zimbabwe’s annual mean surface temperature has warmed by about 0.4 °C from
1900 to 2000 with the period from 1980 to date being the warmest on record.
Moreover, the timing and amount of rainfall received are becoming increasingly
uncertain, with current data showing that during the last 30 years there has been
frequent droughts and rainfall has significantly decreased with shorter seasons (GoZ
2014). Consequently, the Food and Agriculture Organization (FAO 2007) observed
that the crop failures have been a result of early termination of the rains in most
seasons or low rainfalls in Zimbabwe, especially in semi-arid areas. Gukurume
(2013) perceived that climate change in countries like Zimbabwe has presented
insurmountable challenges to the agricultural sector as well as agricultural sustain-
ability. Droughts, floods, increased temperature, increased rainfall variability, and
declining precipitation negatively affected agriculture in Zimbabwe, with other
districts recording almost nothing in terms of output (Zimbabwe Agricultural Sector
survey 2019). The 2018/19 cropping season was marked by a late onset of rains,
which resulted in abnormally dry conditions, affecting agricultural activities such as
land preparation and planting (IPC Zimbabwe 2019).

The effects of climate change in Zimbabwe are exacerbated by the concentration
of most smallholder farmers in marginal soils in semi-arid and arid areas located in
the natural region IV and V, which makes them more vulnerable to climate change
due to their low adaptive capacity. High temperature and erratic rainfall have resulted
in constant low yields of the preferred maize staple in the country. Maize is not a
drought-tolerant crop; hence, it is highly sensitive to harsh environmental condi-
tions, which negatively affect the yield (Muzerengi and Tirivangasi 2019). There is
therefore a need to implement adaptation and mitigation strategies that will ensure
resilience to climate change. Adaptation has the potential to reduce adverse impacts
of climate change and to enhance beneficial impacts and hence reduce vulnerability
both in the short and long term (IPCC 2001). There are several adaptation interven-
tions that have been suggested for smallholder farmers including but not limited to
crop relocation, adjustment of planting dates, and crop variety; improved land
management, e.g., erosion control and soil protection incorporating agroforestry
(IPCC 2007). However, due to the vulnerability of maize to drought, there is the
need to move away from the production of maize and look for alternative crops that
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thrive under changing climatic conditions. Sharma et al. (2002) highlighted that
there is an urgent need to focus on improving crops relevant to the smallholder
farmers and poor consumers in the semi-arid areas. This chapter focuses on the
adoption of small grain crops, which have been shown to thrive under harsh
conditions, as one of the most viable strategies that must be consistently
implemented in such semi-arid and arid areas as Zvishavane District in Zimbabwe,
which are facing significant production challenges due to climate change.
Zvishavane District has experienced recurrent droughts, inconsistence rainfall, and
is consequently one of the districts that constantly faces food insecurity in the
country. According to Mawere et al. (2013), for the past two decades, Zvishavane,
among others in Zimbabwe and beyond, has witnessed pronounced increases in
temperature, recurrent droughts, and unpredictable rainfall patterns, yet people
mainly depend on rain-fed agriculture and natural resources for their livelihoods.
This chapter discusses the potential of small grains as an adaptation strategy to
climate change in Zvishavane District, Zimbabwe, and addresses potential chal-
lenges and opportunities for increased adoption and future research. The chapter will
answer the following questions:

(1) What are the Zvishavane farmers’ perceptions on climate change?
(ii)) To what extent are farmers in Zvishavane adopting small grains?
(iii) What are potential barriers/challenges and opportunities for increased adoption
of small grain crops in Zvishavane District?

Smallholder Farming in Zimbabwe

The smallholder sector is known for its small farms, mostly less than 2 hectares that are
labor-intensive, uses traditional production techniques, and often lack institutional
capacity and support (Louw 2013). The definition of smallholder farmer depends on
the country; for instance, in Zimbabwe, smallholder farmers are typically farmers who
are food insecure, predominantly in low rainfall areas who depend on rain-fed
agriculture. Their reliance on rainfall for agricultural production exposes them to the
risks posed by climate change. Smallholder farmers face challenges such as lack of
infrastructure, reliance on rain-fed systems, highly degraded soils, a variety of chronic
crop-affecting diseases, tough economic conditions due to poorly functioning markets,
and limited access to credit, knowledge, and lack of farming skills (Mutekwa 2009).
Lack of assets, information, and access to services deters smallholder farmers’
involvement in possibly profitable markets. Moreover, most smallholder farmers are
confronted with labor limitations as a result of HIV/AIDS, chronic illness, poverty, and
illiteracy. Furthermore, smallholder farmers lack adequate knowledge, which leads to
poor selection of cultivars, fertilizer application, and delayed planting of crops. As a
result, the crop yields are negatively impacted. Worse still they are far from road
networks to transport inputs, produce, and also access information and have a ten-
dency to use inefficient modes of transport such as animals. In Zimbabwe there is
nonexistence of investment in infrastructure, for instance, roads, storage, and market
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facilities and this handicap the potential role of smallholder farmers. This problem is
not only common in Zimbabwe but the rest of Africa as well as most African
government policies are unsuitable and inconsistent, and do not provide an enabling
environment for the development of the small grains sector.

Mutasa (2011) highlighted the reasons below as challenges or factors that farmers
are faced with that also increase farmers’ vulnerability to climate change.

(a) Poor soil moisture holding capacity

(b) Lack of necessary farming knowledge

(c) Lack of draught power

(d) Difficulties accessing the appropriate inputs on time

(e) Inadequate farming space

(f) Poor rains and/poor rainfall distribution

(g) Communities’ failure to fully recover from previous drought disasters

(h) Poor fiscal policies resulting in hyperinflation and inaccessibility to cash espe-
cially after the dollarization of the economy

(1) Poor governance evidenced by the suspension of humanitarian organizations’
operations when they were greatly needed

(j) Politicization of food assistance and input schemes (benefitting only supporters
of a particular party)

(k) Corruption associated with input facilities

() Communities’ focus on maize production at the expense of other traditional crops

(m) Depletion of human resources and sources of income due to brain drain, HIV,

and AIDS and other epidemics

All the above mentioned challenges affect their competitiveness and it leads to
them having high transport costs to sell their products in the market and buy inputs.
In addition, smallholder farmers face challenges in accessing markets due to inad-
equate infrastructure, low productivity levels, inconsistencies in supply, and low
quality owing to poor post-harvest practices (FAO). Smallholder farmers do not
make much income as they lack a reliable market and as a result sell their produce at
their farm gates or local market where they sell below market value (Aaron 2012).
They tend to be inconsistent in production due to lack of bargaining power and
inability to reliably supply their products fresh to markets (Aaron 2012). Harvested
crops are threatened by insects such as weevils, larvae, termites, and rodents such as
rats; these insects may be present in the grains making it less marketable. Some of the
pests are attributed to lack of storage facilities as some smallholder farmers store
grain in their sleeping quarters whereas those who have structures tend to be in very
poor conditions and hence cannot hinder pest attack.

Changing climatic conditions have become one of the major challenges affecting
smallholder farmers in Zimbabwe and the rest of the world. In 2016 and 2017,
Zimbabwe had a drought, which was aggravated by the impact of El Nifio. Small-
holder farmers tend to suffer from these disasters due to their low adaptive capacity,
which increase their vulnerability, hence they have no means of recovering from the
effect this has on their livelihoods. Most smallholder farmers have a tendency to
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recover by selling their productive assets, such as their livestock or land. Moreover,
these persistent droughts, which have taken place over the past few years due to
changes in climate, continue to erode maize yields. For instance, maize yields have
been reduced to less than 1.5 ton ha™' against a potential yield of more than 5 tons
ha™' (de Jager et al. 2001).

Semi-arid and arid regions like Zvishavane district have some of the worst
affected farmers in Zimbabwe. Zvishavane is a district in Zimbabwe bordered by
Mberengwa, Chivi, and Shurugwi districts. The mean annual temperature is 20 °C
although high temperatures of up to 30 °C have been recorded during the hot months
from October to December (Nciizah 2014). The area receives an annual rainfall of
about 450—600 mm placing it in region IV but during droughts there can be just
250 mm of rain (Oakland Institute Undated). According to the OCHA report (2012),
region IV is subject to periodic seasonal droughts and severe dry spells during the
rainy seasons, and crops can only be intensified by growing of drought-tolerant
crops. Natural farming regions are a classification of the agricultural potential of the
country, from natural region 1(>1000 mm per annum), which represents high
altitude wet areas to natural farming region V, which receives low and erratic rainfall
averaging 550 mm per annum (Mugabe et al. 2007). The table below shows the
agroecological regions in Zimbabwe and their characteristics.

Rainfall in Zvishavane has been erratic such that in some areas like Mazvihwa,
rain-fed agriculture has become unreliable, worsened by droughts that have gripped
the country (Nciizah 2014). Despite the hot climatic condition of the district,
agriculture remains the main source of livelihoods (Mugiya and Hofisi 2017). Just
like all areas in Zimbabwe, the main crop grown by smallholder farmers in
Zvishavane is maize. Droughts and little rainfall in the district have led to low
maize crop yields leading to food insecurity to be high in the area. According to
ZimVac (2015), Zvishavane was one of the districts with the highest food insecurity
levels with 42.2%. In 2016, the level went up with 50% households being food
insecure, hence the need for adaptation and mitigation measures in smallholder
farming areas (ZimVac 2016). Adaptation measures include adjustment of planting
dates and crop variety, crop relocation among others. However, one of the most
recommended approach is the growing of drought-tolerant crops such as small grains
(Gukurume 2013; Muzerengi and Tirivangasi 2019; Musara et al. 2019). Adoption
of small grains becomes a crucial necessity that must be embraced by households in
the area. Small grains grown in the area are sorghum and millet, with finger millet
being more common than pearl millet (Nciizah 2014).

Farmers’ Perceptions on Climate Change in Zvishavane

Smallholder farmers in Zvishavane perceive climate change using two variables,
which are temperature and precipitation paying attention to events that have been
occurring in the area for the past 10 to 20 years. Perceiving that climate is changing
is crucial as it leads to adaptation. According to Jiri et al. (2015), perceptions help
to shape smallholder farmers’ coping and adaptation strategies. Adaptation is a
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two-step process, which requires that farmers first notice that the climate has
changed and then secondly, implement adaptation strategies. Farmers’ ability to
acknowledge the importance of adapting therefore largely depends on whether
they have observed that there is climate change in the first place (Nciizah 2019).
Most studies have shown that farmers who perceive that the climate is changing in
line with the actual climate change records are most likely to adapt to climate change
(Jiri et al. 2015). Simba et al. (2012) concurs that the most crucial element in
spearheading adaptation options is for farmers to perceive climate change. Such
farmers who perceive that the climate has changed, for instance, will be able to
realize a sharp decrease in maize yields. Numerous studies have been done on
farmers’ awareness on climate change (Gbetibouo 2009). A study by Okonya et
al. (2013) in Uganda showed that 99% of all households interviewed had observed a
change in the climate in the last 10 years.

The greatest concern for farmers in Zvishavane is the drastic changes in rainfall
patterns and temperature. This is confirmed by the records from meteorological
centers. A study by Jiri et al. (2015) also confirmed the decline in rainfall and an
increase in temperatures over the years. Similarly, Mutekwa (2009) showed that
farmers in Zvishavane were mainly concerned with precipitation and temperature-
related weather events, as the ones that are a real concern in relation to their
agricultural activities. There are now more experiences in dry spells and cold spells.
Murowa ward in Zvishavane is already a drought prone area and farmers indicated that
dry spells have become more frequent and devastating in recent years (Mutekwa
2009). Farmers in the area now experience extremely high temperatures and very low
rainfall. Maddison (2006) also reported a similar trend of increasing temperatures in
his study in 11 African countries. Another concern for smallholder farmers in
Zvishavane is the changing onset of the rainfall season, which was confirmed by a
study done by Mawere et al. (2013) in Zvishavane and Chivi. The study revealed that
the climatic conditions that have prevailed for the past 5 years or so in agro ecological
regions IV and V were very hot with dry conditions. There was rainfall below average
(300 mm per annum) with poor distribution giving high chances of dry spells. In the
past, the area used to receive three groups of rainfall, which are Bumbharitsva (August),
Hukurahundi (September), and Munakamwe (November) per year. Now they only
receive one rainy season (munakamwe), which is also not predictable (Mawere et al.
2013). In addition, the farmers used to receive the last rains in March but this is no
longer the case. The rains are no longer predictable as they can come very late and end
early, something that has proved to be challenging to the farmers.

In the same study by Mawere et al. (2013), it was discovered that 96% of the
respondents acknowledged their awareness of the changes in their local weather
pattern and climate change. Many smallolder farmers in the study perceived the
following as indicators: less and less rainfall leading to droughts, dwindling farming
seasons, unpredictable weather patterns, high temperatures, decrease in livestock
and crop production, low fruit production of wild fruit trees, and extinction of some
area-specific species. Many smallholder farmers in Zvishavane have noted that
although the coldest month of the year in Zimbabwe is June, it has been becoming
less cold and the hottest month and October has become hotter than the previous
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years. It has also become apparent for most farmers that precipitation has been
declining for years with more frequent drought occurrences. Drought occurrences
have largely contributed to low yields and drastic effects on livestock production
(Jiri et al. 2015). Farmers in Zvishavane have perceived inconsistent rainfall patterns
and arid conditions in the area, which have led to the perennial flop of maize
production (The Chronicle 2020). A survey done by International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT) noted that most farmers in
Mberengwa and Zvishavane have been realizing very low yields from maize and
other crops because of the effects of climate change (The Chronicle 2020).

Wetlands in Zvishavane have also declined over the years. Farmers in Zvishavane
pointed out that their cattle used to drink water at wells and wetlands around the area
but the wetlands are no longer there and they have to fetch water from distant places
(Mawere et al. 2013). They also add that mountains in the area used to have wind
storms signifying coming of heavy rains. This however no longer happens. Storms
used to signify rainfall as well as animals such as ducks, baboons, rain bird-blue bird.
Such animals are no longer existent as they have moved to other areas in search of
food (Mawere et al. 2013).

Smallholder Solutions for Climate Change

Climate change has rendered Zimbabwe’s region IV a non-maize producing zone
due to climate shocks, a situation that promotes food insecurity (Mugiya and Hofisi
2017). This has left the majority of people in semi-arid areas food insecure, which
calls for the need for adaptation. Given the reliance of most people in Zimbabwe on
rain-fed agriculture, it becomes pertinent to identify solutions that can be
implemented in order to deal with the insurmountable challenges posed by climate
change. There are a couple of solutions that have been identified in some studies
inclusive of conservation agriculture, irrigation, and gardening. A study by Mutasa
(2011) showed that farmers in Buhera and Chikomba districts have incorporated
certain strategies to address droughts that are prevalent in the area. The strategies are
inclusive of early cropping, staggered cropping, dry planting, and planting crops
with a short maturity life. This study recommends the production of small grains in
semi-arid areas like Zvishavane. Small grain production will likely curtail the
numerous challenges faced by farmers in Zvishavane given the advantages posed
by small grains. Small grains have always been there and are not new as they were
there before the introduction of maize; they are an indigenous African crop with
more nutritional benefits than maize.

Several studies have looked at how small grains can lead to food security
especially in semi-arid areas (Leuschner and Manthe 1996; FAO 2006;
Mukarumbwa and Mushunje 2010). They highlight the numerous advantages asso-
ciated with small grain production. Among such advantages are their nutritious
value, drought resistance, and how they can be stored for longer periods as compared
to maize. Leuschner and Manthe (1996) pointed out that sorghum and millet are
some of the most important cereal crops for communal farmers in Natural Regions
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1 Vand V of Zimbabwe. Their study showed that in regions with low and erratic
rainfall like Zimbabwe’s Natural Regions 1 V and V, small grains have the potential
of stabilizing household food security. In a study by Taylor (2003), sorghum and
millet are vitally important cereals for the maintenance of food security in Africa.
FAO (20006) also supports that small grains are the answer to chronic food shortages
to rural communities who reside in semi-arid regions, especially of the sub Saharan
region.

Characteristics and Impact of Small Grain Production on Climate
Change Adaptation in Zvishavane District

As alluded to earlier, more than 475 million smallholder farmers across the globe
cultivate less than 2 ha of land each (Lowder et al. 2016) on poor and marginal land
with lack of access to technical or financial support that could help them invest in
more climate-resilient agriculture (Morton 2007). These challenges are exacerbated
by the effects of climate change, hence the need for appropriate adaptive and
mitigation measure. Due to these challenges, smallholder farmers in semi-arid to
arid areas continue to achieve very low yields. Growing small grains becomes an
adaptation measure that smallholder farmers in areas prone to water and heat stress
need to implement instead of maize, which is highly susceptible to water stress.
Although maize is the preferred grain crop in Zvishavane and the rest of Zimbabwe,
it is frequently written-off due to frequent droughts (Nciizah 2014) resulting in maize
yields below 1 ton/ha. Consequently, small grain crops like millet and sorghum,
which can better withstand drought conditions and offer more stable yields in the
long term, are a better choice (Nciizah 2014; ICRISAT 2015). Small grains, partic-
ularly sorghum, adapt well to harsh climates and thus can grow in dry conditions due
to their ability to tolerate heat, salt, and water stress, which makes them an ideal crop
for semi-arid and arid areas (ICRISAT 2015).

There has been a conscious drive by the Government of Zimbabwe (GoZ) to urge
farmers in arid and semi-arid to opt for small grain as a coping mechanism to climate
change as evidenced by the increase in programs promoting sorghum production
(GoZ 2014). The government of Zimbabwe has been working with international
organizations such as FAO and ICRISAT to assist farmers in the country’s marginal
areas to focus more on the production of small grains such as sorghum and millet in
order to counter poor yield and hence hunger. In Zimbabwe, small grains (sorghum,
pearl, and finger millet) rank second after maize and consequently play a vital role in
ensuring food security and nutrition (UNDP 2018b).

Droughts and dry spells have made smallholder farmers in Zvishavane to be
expected to rely on irrigation schemes if they want to produce good maize yields.
Unfortunately most of these farmers do not have the financial capacity to purchase
the required equipment and the much needed fertilizers (Nciizah 2014). It is there-
fore vital for these farmers to concentrate more on small grain production compared
to maize. Most of the farmers in the area are still concentrating on maize production
with only a few household producing small grains. They still follow the norm of the
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country whereby maize is the mainstay crop even in drier areas where small grains
can be produced economically and sustainably (Rukuni et al. 2006). However, this
needs to change as maize production is no longer conducive for semi-arid areas that
are constantly facing droughts and erratic rainfall. Recently, Zvishavane faced a
drought in the 2019/2020 season leading to crop failure. In such circumstances, full
adoption of small grain adoption becomes a necessity if the area is to avoid zero crop
yields. This is mainly because small grains have characteristics and properties that
allow them to thrive in areas like Zvishavane.

Sorghum and millet are important traditional cereal crops in Africa (Chisi
Undated). Notably these cereals are indigenous to the African continent (Musara et
al. 2019), making them well adapted to the African semi-arid areas (Taylor 2003).
These small grains have become favored because of their good adaptation to hard
environments and their good yield of production. The grains are drought resistant as
compared to maize, making them to thrive in areas that are hot and have limited
rainfall. Water requirements over the growing period average 400 mm for sorghum
and 300-350 mm for millet as compared to 500 mm that is required for maize (Orr et
al. 2016). Hence, they are genetically adapted to drylands that face little and irregular
rainfall, drought, and high temperatures than other cereals like maize. This makes
them to be able to give some yields in years of low rainfall, especially when grown in
a multi-cropped system, whereas maize will be a complete failure (Muzerengi and
Tirivangasi 2019).

Sorghum and millet also have deeper roots than maize and can withstand higher
temperatures without damage to the crop (Orr et al. 2016). Bang and Sitango (2003)
point out that small grains are generally the most drought-tolerant cereal grain crops
as they require little input during growth. They bring more nutritional value to
people’s diet compared to cereals like maize. Dube (2008) posits that some of the
advantages of small grains like sorghum and millet over maize include the following:
a smaller amount of flour is needed to cook the main meal compared to maize, and a
meal cooked from small grains satisfies hunger for a longer period and gives more
energy (which is especially important for persons who do heavy manual labor like
farmers).

Specifically, looking at finger millet, it can be observed that the crop has valuable
properties that make it more beneficial to grow in the semi-arid of Zvishavane. The
cereal is drought resistance in nature, has high nutritional content and has the ability
to produce with few inputs. Finger millet is a nutritious crop providing proteins,
carbohydrates, minerals, and amino acids, especially methionine, which is lacking in
the diets of numerous poor people who live on starchy foods (Bhatt et al. 2003). This
goes the same with sorghum, which remains important for sustainability of small-
holder farmers’ subsistence, social and economic livelihoods in semi-arid areas
(Musara et al. 2019). Sorghum grain contains 11.3% protein, 3.3% fat, and
56-73% starch (National Research Council, 1996). It is relatively rich in iron,
zinc, phosphorus, and B-complex vitamins. Tannins, found particularly in red-
grained types, contain antioxidants that protect against cell damage, a major cause
of diseases and aging (National Research Council, 1996). Thus, sorghum and millet
have the capability of providing the nutritional value that can boost the immune
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system of people particularly poor families. They both have more health nutrients
compared to maize, wheat, and rice and they improve the physical health of the
elderly, the sick, children, and pregnant and nursing women. Another advantage of
sorghum and finger millet maize is that they have a long shelf storage life as they can
be stored for about 5 years compared to maize, which is only stored for about 2 years.
Hence, they become conducive in Zvishavane, a place that is facing consistence
drought and erratic rainfalls.

Although small grains are mostly suitable for Zvishavane, research conducted in
the area shows that most smallholder farmers are still reluctant to fully adopt the
grains. Mawere et al. (2013) in a study in Zvishavane stated that in as much as
farmers reported that small grain crops performed much better than maize, most
farmers still preferred growing maize. Similarly, Nciizah (2014) observed that an
insignificant number of farmers were cultivating small grains in the area. Mugiya
and Hofisi (2017) reported that while small grain crops prove to be a viable option to
boost production in the background of climate change vulnerability, people in
Zvishavane were not adopting such varieties enthusiastically, as adopting such
varieties threatened their food preference. Hence, in Zvishavane, a significant
number of households still prefer maize over small grain production. There are a
number of barriers that have affected small grain production in Zvishavane. This has
made the area to be consistently food insecure as smallholder farmers still grapple
with inadequate yields.

Perceived Barriers to Small Grain Production in Zvishavane

Despite the advantages associated with small grains, small grain production remains
low with only a few farmers producing these around Zimbabwe and specifically in
Zvishavane. Studies done in Zimbabwe have shown that small grain production
continue to decline (Gukurume 2013). The production of small grains has been very
low in Zvishavane and the decline in small grain production is due to a number of
barriers, which are central to this chapter. As indicated by smallholder famers in
Zvishavane the major barriers to small holder production are labor constraints
associated with small grain production, the challenge of birds (quelea birds), lack
of inputs, and challenges associated with storage among other aspects. Studies have
shown that small grain production is a good adaptive strategy, but is difficult to
implement given the problems associated with the production of the crops. All
barriers central to small grain production in Zvishavane are discussed below:

Lack of Inputs

UNDP (2018a) carried out a study on the barriers to small grain production. Their
study showed that there are constraints in accessing inputs that limits the uptake of
small grains. Overall, the results of the study showed that there is overreliance of
farmers on untreated seed, evidencing inefficiency of the formal market. The study
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confirmed that treated and packed seed is not readily available in local markets or
alternatively, if available, farmers do not afford the improved seed. This is the same
case as what is transpiring in Zvishavane. There is limited access to small grain
seeds, which reduces its production. In most cases, farmers end up using untreated
seed, which largely contributes to poor yields.

While improved varieties of seeds have been released by NGOs in Zvishavane
District, the seeds of these small grains are not readily available from the various
seed producers (Nciizah 2014). Whether farmers in Zvishavane want to produce
small grains or not, their choices are affected by limited seeds. Christian Care, a non-
governmental organization (NGO) operating in Zvishavane, has distributed seeds to
farmers but with limited stock, which has resulted in few farmers accessing it. In
addition, given the limited seed stock of small grains and the easier accessibility of
maize seeds most farmers end up preferring maize. Mugiya and Hofisi (2017) cited
that in Zvishavane there is too much politicization of programs geared to boost
productivity among small-scale farmers. Farmers in the area revealed that farm
inputs (inclusive of seeds), which are meant to benefit smallholder farmers, are
usually diverted for political initiatives impacting negatively on small grain produc-
tion. In most cases farmers in Zvishavane end up planting sorghum seeds that they
saved from their yield (Mugiya and Hofisi 2017). Most of these seeds are of very low
quality, which impacts heavily yield.

Labor Intensiveness

The cultivation of small grains is extremely laborious, from land preparation,
weeding, bird scaring to harvesting and grain processing. Most farmers in the area
rely on manual production methods, which explains why labor intensiveness is a
major concern. Nciizah (2014) noted that 95% of farmers in Zvishavane pointed to
the labor intensiveness associated with small grain production as a very significant
challenge. The study also showed how weeding is made more challenging by the
similarities that exist between the weed “Eleusine Indica” and finger millet. The two
are so similar that in most cases one might end up removing the crop and leaving the
weed. There is also so much labor associated with harvesting the small grains given
that the seeds are too small to handle and so much is done manually. Because the
seeds are small it takes skill and much effort to mill finger millet (Nciizah 2014;
UNDP 2018a). Farmers also mentioned the labor demands associated with pro-
cessing of small grains as one of the limiting factors. Farmers in the study mentioned
how processing of small grains is laborious as it involves threshing and winnowing,
which is also done manually.

The Challenge of Quela Birds

Even though small grains are generally tolerant to diseases there is a huge challenge
of damage by quela birds. Like in most studies (Nciizah 2014; UNDP 2018a), birds
and animals are the major challenges in small grain production. According to
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Nciizah (2019), the birds are attracted by the grain of the crops as the grains are
exposed unlike those of maize, which is covered by leaves. Chasing birds is highly
regarded as a strenuous activity that most farmers cannot embark on. Farmers in
Zvishavane prefer producing maize as maize is prone to attacks by baboons and wild
pigs, which are easier to scare away than birds which attack the crop in large
numbers and are difficult to chase away (Nciizah 2014).

Low Yields

In Zimbabwe, production of maize continues to dominate in the country’s semi-arid
regions as compared to small grains (Sukume et al. 2000). The lower productivity
associated with small grains makes them very unattractive to communal farmers in
semi-arid areas. Small grains also require large farm size, which is out of the reach
for most farmers in Zvishavane. Given the limited farm size in most places in
Zvishavane, most farmers then prefer producing maize. A few of those who produce
small grains have large land size and can also provide labor required to produce
these. Some studies have also discovered that small grains do not yield much crop
residue as compared to maize, resulting in most farmers preferring maize production.
According to Mapfumo et al. (2005), maize production provides crop residue for
livestock, which the livestock largely depend on for survival during winter.

Lack of Knowledge

Despite the evidently dismal performance of maize in the area as a result of the
effects of climate change, most farmers have for years been disregarding and fiercely
resisting advice from agricultural experts to plant small grains (The Chronicle 2020).
Research has shown that people tend to be largely ill-informed about small grain
production. Many farmers in Zvishavane ignored the calls to adopt small grain
production and in many instances continued to produce maize despite the realization
that they are likely to get very low yields due to drought (Nciizah 2014). This is
largely attributed to taste preferences and the low yields associated with small grains.
Due to unawareness and lack of prioritization of small grains, most farmers end up
cultivating small grains in their worst part of arable land, which heavily impacts
production yields.

Lack of Markets

It has been found out that when it comes to selling small grains, it has a very low
market as people prefer other agricultural produce like maize. This is also confirmed
by a study done by FAO (1996), which explains that as incomes rise, consumers tend
to purchase wheat, rice, and, in some cases, maize, rather than traditional coarse
grains. This has resulted in farmers viewing small grains as having lower earnings
than other crops. Nciizah (2014) showed that one major disadvantage of small grains
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cited by Zvishavane farmers is the limited marketing opportunities. In the study
farmers complained about the absence of a ready market for small grains. Farmers in
Zvishavane do not rely on the Zimbabwe Grain Marketing Board (GMB) to buy
small grains. According to Mugiya and Hofisi (2017), farmers complained that the
GMB normally delays to pay farmers, a situation which further complicates their
adaptation, as their purchasing power remains poor.

Low Extension Services and Government Support

Mukarumbwa and Mushunje (2010), show that small grain production has been
negatively affected by inadequate government support. Research has shown that
sorghum and millet are the most drought-tolerant cereal grain crops suitable in
semi-arid regions (Taylor et al. 2006). The agricultural extension services depart-
ment (AGRITEX) and the Department of Meteorological Services have extensively
been incapacitated as a result of the country’s economic and political challenges
over the past decades that resulted in brain drain of skilled staff (Mutasa 2011). This
has had a negative impact on farmers’ production capacity and delivery of infor-
mation about appropriate seeds and production technology. Mukarumbwa and
Mushunje (2010) in their study indicated that inadequate government support to
promote small grain production has led to low productivity of these small grains.
Mugiya and Hofisi (2017) indicated that NGOs in Zvishavane are allegedly accused
of imposing programs on small-scale farmers. The study also revealed that this also
applies to government officials like extension officers. Extension officers believe
that small-scale farmers are rigid and thus end up forcing farmers to adopt small
grains. The farmers end up facing a challenge as their perceptions end up being
ignored.

Food Preferences

A significant production constraint toward small grain production is food prefer-
ences. Most Zvishavane farmers significantly prefer maize due to taste prefer-
ences as compared to small grains. Mugiya and Hofisi (2017) reported that while
small grain crops prove to be a viable option to boost production in Zvishavane in
light of climate change, most farmers are not adopting small grains enthusiasti-
cally as it threatens their food preference. Such preferences affect the overall
production of small grains. There remains a strong inclination to maize production
as compared to small grain production. Maize is easily processed compared to
small grains, which makes maize widely accepted. Jones (2011) pointed out food
taste, media, and education as influential to people’s food preference. Mugiya and
Hofisi (2017) also indicated that children prefer maize to millet and sorghum.
Food security in Zvishavane has been hindered due to farmers’ rejection to
produce small grains.
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Interventions to Overcome the Barriers to Small Grains Adoption

Despite the huge potential of small grain crops to provide a viable adaptation
mechanism to climate change, adoption among smallholder farmers remains disap-
pointingly low due to the barriers addressed above. There is need for practical
solutions from all stakeholders that will make the crop attractive for smallholder
farmers in drought prone regions such as Zvishavane District. A comprehensive
review by UNDP (2018b) on emerging solutions to small grains value chains in
Zimbabwe identified the following interventions;

(1) Availing improved varieties
(i) Improved processing methods and equipment
(iii) Improved post-harvest management
(iv) Improved access to markets for both inputs and outputs

These interventions are likely to make small grain crops more attractive for
smallholder farmers. For instance, Musara and Musemwa (2020) showed that the
allocation of more land toward improved sorghum varieties by smallholder farmers
resulted in improved food diversity and food access. Moreover, improved varieties
are likely to be more resilient to elevated temperature and low rainfall conditions due
to climate change. However, it is necessary for stakeholders to increase funding for
the development of improved small grains varieties, which currently lags behind of
maize. Nevertheless, it is important that breeders, seed companies, seeds suppliers,
processors, and retailers work closely with smallholder farmers to effectively under-
stand and incorporate farmers’ preferences as the end users.

It is also important to note that while small grains like sorghum perform compar-
atively better than maize under harsh conditions, unfavorable soil conditions,
extremes in weather, pests, and poor management practices negatively affect yield.
Consequently, it is important to complement improved varieties with sustainable
cropping practices. One of the most widely recommended approaches is climate
smart agriculture (CSA), which entails agricultural practices that concurrently
increase productivity, strengthens resilience to climate change (adaptation),
reduces/removes GHGs (mitigation), and contributes to achieving food security
and development objectives (FAO 2010). Examples of such practices include con-
servation agriculture, legume intercropping, agroforestry, organic agriculture, and
improved pest, water, and nutrient management. These practices significantly
improve soil health, which ultimately improves crop productivity. Improved
cropping practices have a potential to improve yields, which may in turn increase
adoption of small grains. An increase in the adoption of the crop may in turn make
seed production more attractive for established seed companies, who currently do
not see the benefit of producing small grain seed due to low sales. However, for
farmers to adopt these sustainable agricultural practices, there is a need to strengthen
technical support services. Poor technology as well is generally one of the most
prevalent challenges to agricultural production and uptake of new technology in
smallholder farming areas.
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Conclusions

The Chapter examined the role played by small grains in adapting to climate change
in Zvishavane. Farmers in Zvishavane have perceived climate change as they have
noticed changes in rainfall and temperature patterns in the past years. Such percep-
tions have been helpful in assisting many farmers to realize the need to adapt to
climate change. The most appropriate way to adapt to climate change in the area as
shown in this chapter is small grain production. Small grain production is the best
strategy given that small grains are drought resistant and can withstand the hot
temperatures in Zvishavane. However, despite this realization, an insignificant
number of Zvishavane farmers are involved in small grain production. This is due
to numerous barriers that have affected the smooth implementation of small grains.
Such barriers are inclusive of the labor associated with small grain production, the
challenge posed by the quelea birds, food preferences, low markets, and low
extension services and government support. If nothing is done to mitigate these
barriers, Zvishavane will continue to be a food insecure area. In this regard, the
chapter highlighted possible interventions that can assist in helping farmers adopt
small grains, which include the development of improved varieties, adoption of CSA
practices, improved technical support, and access to markets. The labor intensive-
ness associated with small grain production requires technology and machinery that
help in reducing manual labor. There is also need for policies promoting small grain
production and processing to add value to small grains.
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