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Climate-smart agricultural
practices among rural farmers
In Masvingo district of
Zimbabwe: perspectives on the
mitigation strategies to drought
and water scarcity for improved
crop production

Thandiwe Annastacia Mpala* and Mulala Danny Simatele

School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand,
Johannesburg, South Africa

Climate changeis one of the most significant challenges many rural farmers face
insub-Saharan Africa, as mostagricultural practices are rainfed dependent. Many
of these rural farmers are small-scale farmers with limited access to financial
assets, agricultural equipment, and inputs. With a rapidly changing climate and
limited access to agricultural resources, many rural farmers in Zimbabwe have
found it extremely difficult to engage in meaningful crop production activities
and secure their livelihoods and incomes. This paper employs participatory
research methods to examine adaptive strategies adopted by rural farmers.
The strategies include optimal water resource utilisation, early maturing seed
adoption, soil and water conservation (SWM), and nutrient management
techniques (NMT). Cost-effective integration of labour and post-harvest
storage facilities is also considered. Rural farmers, despite constraints, actively
engage in these adaptive practices. The study assesses the effectiveness of
initiatives to enhance crop production and build resilience against climate
variability. Discussion centers on the comprehensiveness of these adaptive
techniques within the broader framework of sustainable development goals,
focusing on goals 1 (No Poverty) and 2 (Zero Hunger). The findings contribute
to understanding and promoting resilience among vulnerable households
facing climate-related challenges.

KEYWORDS

climate change, adaptation, livelihoods, crop production,
climate-smart-agriculture

Introduction

In the context of climate change, poverty, and food insecurity in rural Zimbabwe
(Brown et al., 2012; Muzari et al., 2014), farmers have demonstrated resilience by
improving their ability to adapt to changing conditions through the adoption of climate-
smart agricultural (CSA) practices (Brazier, 2017; Phiri et al., 2021).CSA is a globally
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recognised approach that enables farmers to address food and
livelihood security issues while adapting to climate variations in an
environmentally sustainable manner (Masipa, 2017; Brouziyne et al,
2023) with minimal greenhouse gas emissions (Kangogo et al., 2021).
It takes a holistic approach to tackle the interconnected challenges of
food security and climate change (Akzar and Amandaria, 2021; World
Bank, 2023). Introduced by the Food and Agriculture Organization
(FAO) in 2010, CSA gained rapid acceptance in many agricultural
systems in Zimbabwe, particularly in Masvingo, where it aimed to
alleviate the hardships faced by farmers dealing with elevated poverty
rates, unemployment, increased crime rates, food insecurity, and
nutritional deficiencies (Mango et al, 2014; ZIMSTAT, 2016;
Zimbabwe Humanitarian Appeal Revision Report, 2020, 7). Success
stories documented by Nyamangara et al. (2013); Mupaso et al. (2014),
Hunter et al. (2020), and Phiri et al. (2021) emphasise how the
adoption of CSA practices has improved farmers prospects of
securing income, essential for accessing critical services such as
healthcare, education, food, transportation, and agricultural extension
services, all crucial for their well-being.

However, the multifaceted nature of climate-smart agriculture
(CSA) practices requires a more comprehensive understanding of
farmers’ perspectives and their appreciation of these strategies. While
quantitative assessments have provided valuable insights into the
outcomes and impacts of specific CSA practices, there is a significant
gap in our understanding of farmers’ experiences, feelings, beliefs,
attitudes, and challenges in adopting CSA strategies. This gap is
particularly pronounced in sub-Saharan Africa, where CSA adoption
rates are relatively low compared to other regions, and the factors
influencing adoption are unique (Kangogo et al., 2021). Moyo et al.
(2017), Mutambara and Munodawafa (2014) and Makate et al. (2019),
highlight that the low adoption rates can be ascribed to a range of
challenges, high costs of raw materials with the reluctance to integrate
CSA practices with proven effectiveness into existing agricultural
systems, overreliance on donor funding for expanding CSA initiatives,
inadequacies in both formal and informal information systems, such
as weak extension services, and the absence of effective agricultural
support policies and institutional strategies, including credit
availability, property rights, and market institutions, among other
obstacles observed in Malawi and Zimbabwe.

It is essential to acknowledge that CSA practices are not
universally applied and that various local factors, including climate
variability, resource availability, political and socio-economic
conditions, technological access, and policy frameworks, influence
their effectiveness (Shava et al., 2009; Rurinda et al., 2014; Moyo et al.,
2017). Therefore, incorporating farmers local knowledge and
perspectives becomes crucial in developing practical and context-
specific CSA strategies (Mubaya et al., 2012; Ogunyiola et al., 2022).
Taking in to account farmers beliefs and attitudes in the design and
implementation of CSA programs enhances their receptiveness and
commitment to success.

To address this knowledge gap, qualitative research methods, such
as in-depth interviews and focus group discussions, were employed to
explore farmers’ perceptions of CSA strategies, the benefits they
perceive and the barriers they encounter. These qualitative approaches
yield nuanced and rich data, providing valuable insights, potential
solutions, and recommendations from the farmers.

Our study investigated the feelings, beliefs, attitudes, benefits, and
challenges associated with CSA strategies among Zaka farmers in the
Masvingo district. By delving into their experiences and perspectives,
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we aimed to shed light on the implications of CSA for adaptive
capacity within rural households. Our findings can inform future
policy decisions, ensuring that CSA programs are enhanced and
tailored to meet the adaptive capacity needs of farmers. By doing so,
we contribute to the broader agenda of achieving the United Nations
Sustainable Development Goals, particularly in food security, poverty
alleviation, and climate resilience. As CSA programs continue to
evolve, prioritising farmers’ perspectives and experiences becomes
increasingly imperative in shaping the future of sustainable agriculture.

Materials and methods
Sampling and data collection

Zaka district encompasses 34 wards (Figure 1). This research
aimed to identify and engage with small-scale farmers within these 34
wards. However, locating small-scale farmers across all 34 wards
proved challenging, primarily due to outdated population records and
restricted access to remote settings. Consequently, we adopted a
strategic approach by enlisting the assistance of key informants to
identify and locate small-scale farmers within the Zaka district. These
key informants were selected from individuals with expertise in rural
agricultural farming within Masvingo province, including academics,
field experts, and government officers. It is important to note that
Zimbabwean rural areas host various non-governmental and
governmental organisations actively engaged in developmental
projects to address poverty and food insecurity. Therefore, it was
essential to engage with specialists within the Zaka district who had
authority and were actively involved in the daily operations of
rural communities.

One notable discovery during this research was the existence of
the Zimbabwe Super Seeds (ZSS) private organisation. The selection
of this organisation for inclusion in the study was intentional, as it
played a pivotal role in delineating the wards actively involved in
subsistence agriculture. ZSS had a well-established presence in
addressing climate change- food-security related issues within the
Zaka district and demonstrated a willingness to share their extensive
knowledge on the subject. In pursuing this project, the study engaged
in discussions with key personnel, including the project manager and
field officer affiliated with ZSS, who provided valuable insights into
identifying specific wards involved in subsistence agriculture.
Zimbabwe Super Seeds is a private company that provides drought-
resistant seeds and facilitates agricultural extension services and
market access for small-scale farmers in Masvingo province.

The study found that ZSS manages 10 out of the 34 wards in the
Zaka district. These 10 wards encompass rural farmers specialising in
either dryland (rain-fed) or irrigated agriculture, and each ward
comprises rural farmers engaged in distinct seed production activities.
The 10 wards are numbered 1-6, 15, 16, 22, and 23. Wards 1-6
specialise in dryland farming, while 15, 16, 22, and 23 specialise in
irrigation. The various seed projects undertaken in these wards
encompass a range of crops, including maize (ZM309, ZM401,
ZM521), sugar beans (NUA45, Gloria, Sweet Violet), cowpeas (CBC2,
CBC3), sorghum (SV4), pearl millet (Okashana 1, PMV3), and
groundnuts (ILanda). Among these crops, maize production held
particular significance for this investigation, as maize is Zimbabwe’s
traditional food crop and a cornerstone of food and nutrition for
numerous rural communities, contributing substantially to local food
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security. The study had access to four wards based on subject
availability, specifically wards 1-3 and 15 (Figure 1). Wards 1-3
consist of dryland farmers and Ward 15 consists of irrigation farmers.
All four wards specialise in maize seed production, as detailed in
Table 1.

The number of farmers in Table 1 varies, and in order to obtain a
representative sample of farmers from each ward while accounting for
the differences between wards, the study applied a 30% margin of
error, as indicated in Table 2.

Considering the data presented in Table 2, a stratified sampling
approach was employed to ensure that the final sample accurately
represented the entire population, notably when the population
displayed multiple characteristics with proportionate disparities.
Table 2 divides the population into distinct subunits based on the 30%
margin of error, with these subunits serving as strata within the
population. It is important to note that the representative samples
drawn from each subunit possess characteristics consistent with the
overall population.

10.3389/fsufs.2023.1298908

The population in Table 1 comprises two distinct strata sets, one
comprising dryland farmers and the other of irrigation farmers. The
ratio between these two strata groups is set at 14:10, indicating that for
every 14 dryland farmers in the overall population, there are 10
irrigation farmers. Recognising that dryland and irrigation farmers may
have distinct experiences and characteristics, it was essential to ensure
that both strata sets were adequately and proportionately represented in
the final sample—consequently, the sample needed to mirror the same
ratio as the population to be considered truly representative.

As these two strata sets are based on different farming practices, a
larger sample was drawn from the irrigation farmers compared to the
dryland farmers, as shown in Table 3. The study employed a systematic
approach to select the sample from the farmers’ contact list provided by
ZSS. 1t involved using random sampling on the contact list with an
interval of 10. For Wards 1-3, 10 individuals were randomly selected
from the representative sample, totalling 30 dryland farmers in the
study. In the case of Ward 15, an additional 20 individuals were added
to the representative sample from the total number of farmers,
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FIGURE 1

Map of Zaka district and location of wards 1-3 and 15. Source: Thandiwe Mpala.

TABLE 1 Zaka wards 1-3 and 15.

Wards No of farmers Type of farmers Production specialty
1 67 Dryland Maize
2 48 Dryland Maize
3 28 Dryland Maize
15 36 Irrigation Maize

Source: Field Based Surveys (2019).

TABLE 2 Zaka representative samples.

Wards No of farmers Margin of error Representative sample
1 67 +30% 20
2 48 +30% 14
3 28 +30% 8
15 36 +30% 10

Source: Field Based Surveys (2020).
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TABLE 3 Acquired study population.

10.3389/fsufs.2023.1298908

Wards No of farmers Margin of error Representative sample Final sample
1 67 +30% 20 10
2 48 +30% 14 10
3 28 £30% 8 10
15 36 +30% 10 30
Total Sample 60

Source: Field Based Surveys (2020).
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constituting a group of 30 irrigation farmers in Table 3. This
comprehensive approach resulted in a study population comprising 60
Zaka rural farmers, effectively ensuring a balanced representation of
dryland and irrigation farmers within the research sample.

Traditional participatory approaches and
analysis

The study employed traditional participatory approaches, which
consisted of four focus group discussions that had 7-8 people with the
dryland farmers and in-depth interviews with the irrigation farmers
from the Zaka district in Masvingo, Zimbabwe. The data collection
process commenced by transcribing raw data from interviews and
focus group discussions. A thematic analysis which entailed
systematically identifying codes within the transcribed data and
classifying them into distinct thematic categories.

Results

Current climate change scenarios in Zaka
district, Masvingo

The study commenced by engaging in discussions with the
participants and key informants to gain insights into the prevailing
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climate change scenarios in Zaka District and to comprehend the
Climate-Smart Agriculture (CSA) practices adopted by local farmers.
Participants expressed that over the past 5years, several climate-
related factors significantly influenced their crop production
(Figure 2). These factors included the outbreak of pests, erratic rainfall
patterns, delayed onset of rainy seasons, and elevated temperatures.
Notably, a majority of the interviewed participants perceived water
scarcity as being closely intertwined with both the delayed onset of
rainy seasons and erratic rainfall patterns. Other elements of drought,
such as pest proliferation and increased temperatures, were also
mentioned as indicators (Figure 2).

In the context of erratic rainfall, a substantial proportion of the
participants, 57% of rain-fed and 90% of irrigation farmers reported
experiencing this issue. Additionally, 33% of irrigation and 44% of
rain-fed farmers raised concerns regarding prolonged rainy seasons.
The participants underscored how untimely rainfall adversely affected
their planning, leading to issues like water scarcity and crop losses,
with rain-dependent farmers being notably affected (as detailed in
Table 4). Approximately 13% of rain-fed and 20% of irrigation
participants also acknowledged the impact of climate change through
an increase in hot days over the past 3years. These hot days were
recognised to cause physical discomfort and crop damage,
subsequently affecting agricultural productivity in Zaka. Moreover,
pest outbreaks, notably the armyworm, were documented by 90% of
rain-fed and 67% of irrigated farmers, damaging maize leaves
and cobs.
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Adopted CSA practices by Zaka farmers to
enhance crop productivity in response to
identified climate change scenarios

Soil and water management techniques

77% of irrigation and 80% of rain-fed farmers confirmed that they
had received training in soil and water management (SWM)
techniques (Figure 3). Additionally, 78% of the 60 rural farmers
surveyed actively incorporated these techniques into their
CSA strategies.

The participants’ accounts provide insights into the substantial
impact of SWM training on their perspectives, attitudes, and practical
responses to the challenges associated with unpredictable rainfall
patterns and rising temperatures. They underscored the significance
of comprehending crop-specific attributes, such as growth rate,
flowering and fruit set, nutrient requirements, temperature sensitivity,
plant height, and soil moisture content, as pivotal factors contributing
to improved crop yields.

Among the SWM techniques embraced by the participants were
potholing, soil conservation, and water channelling. These strategies
were acknowledged for their instrumental role in enhancing crop
productivity. The participant feedback, presented in Table 5, reflects a
range of positive experiences stemming from the tangible success they
achieved with these techniques. Many participants reported meeting
and surpassing their minimum yield expectations, resulting in
increased income upon harvest.

As evident in Table 5, Participant 48 reported a noteworthy
achievement, a 10% increase in crop yields over 5years, primarily
attributed to the dedicated adoption of the potholing technique. This
technique involves the creation of small depressions in the soil, each
measuring 15X15cm. The practice facilitates improved water retention
and enhanced nutrient absorption, supporting sustained crop growth,
particularly during dry periods. Similarly, Participant 28 experienced
substantial enhancements in crop yields through the diligent
implementation of soil management practices, which included water
channelling and the preservation of soil fertility and moisture levels.
It involved the mitigation of water losses in the soil due to evaporation
and transpiration. These farmers were trained to construct ridges in
their fields, thereby aiding water infiltration while simultaneously
reducing evaporation.

These firsthand accounts from the participants underscore the
pivotal roles of potholing and soil preservation tactics in promoting
higher crop yields. They highlight the positive experiences and
perceptions of the effectiveness of SWM techniques. Consequently,
the responses in Table 5 underscore the critical importance of specific
aspects of SWM techniques, such as potholing, water channelling, and
soil fertility maintenance, in fostering sustainable and productive
agricultural practices.

Drought resistant seeds

The results reveal a notable trend, with an approximate 90%
adoption rate of drought-resistant seeds among irrigation and rainfed
farmers (Figure 4). It is important to note that the adoption rate of
DRS is high due to the support they receive from the organisation as
indicated in Tables 6-8. The farmers can access to drought-resistant
seeds without the need to source them elsewhere. However, it is
important to note that the adoption rates of inputs are not similar for
other categories of farmers in Zaka district as indicated by Participant
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14 and 7 in Table 8. Communal farmers who are not affiliated with
ZSS must consider the costs of acquiring drought-resistant seeds at
retail prices, which may impact their adoption decisions. In contrast,
farmers affiliated with ZSS are registered under the condition that they
grow the seeds provided by the organisation, which incentivises their
adoption of these specific germplasm seeds.

Despite the notion, the data strongly emphasises the widespread
embrace of drought-resistant seeds as a crucial CSA strategy to
enhance crop productivity in the face of recurring droughts, with 93%
of the 60 participants actively incorporating these seeds into their
farming practices (Figure 4). Participant 12 provided a vivid account
of their personal experience, attesting to a doubling of grain yield,
from 50kg to 100kg, achieved through utilising specific maize seed
varieties renowned for their drought resistance (Table 7). Participant
16 confirmed these sentiments, underscoring the remarkable quality
of these selected seeds: their minimal water requirements for crop
growth, even under scorching climatic conditions. Participants
highlighted a similar notion explaining the pivotal role of the
attributes of drought-resistant seeds in effectively addressing
challenges posed by drought. These attributes were characterised by
early maturation, white semi-flint maize varieties with resistance to
maize streak virus, exemplified by ZM309, ZM401, and ZM521 maize
Drought-Resistant Seeds (DRS) (Table 6).

Participants consistently identified these attributes as the
cornerstone of their CSA strategies for increasing crop yields during
elevated temperatures and mitigating the inherent risks associated
with crop failure (Table 7). We cross-referenced the responses with the
project manager in 2020, it was confirmed that achieving a double
yield increase, as mentioned by one of the participants, is not a typical
or guaranteed outcome. The variability is attributed to dynamic
climate conditions and economic challenges in Zimbabwe.
Nevertheless, the project manager did emphasise that they consistently
observe significant improvements in farmers’ crop yields when using
drought-resistant seeds compared to regular maize seeds. This
enhancement is supported by crop productivity records (Figure 5),
ultimately contributing to improved productivity and long-term
income for farmers.

Survey records further substantiate the robust qualities of the
maize seed varieties possessed by the participants, affirming their
confidence in these seeds as invaluable tools for advancing
agricultural productivity.

Nutrient management practices

The findings from focus group discussions and interviews
revealed a substantial adoption of nutrient management practices
(NMPs) among the participants. Specifically, 47% of irrigation and 53
percent of rainfed farmers actively incorporated NMPs into their
agricultural practices to enhance crop yields (Figure 6). Overall, this
highlights that 50% of the farmers acknowledged the significance of
NMPs as a pivotal CSA strategy for safeguarding crop growth against
the adverse impacts of drought (Figure 6).

The data presented in Table 9 provides valuable insights into the
systematic and practical utilisation of fertilisers and pesticides, as
reported by the participants. According to the data collected during
the field survey, several critical aspects of Nutrient Management
Practices (NMP) among Zaka farmers were revealed.

In the Masvingo region, farmers are distributed across agro-
ecological regions 2, 3, and 4, a distribution primarily determined by
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TABLE 4 Participants responses- identified climate change scenarios in Zaka district.

Respondents

Climate change indicators

Context

10.3389/fsufs.2023.1298908

Responses

15 late start of the rainy seasons and erratic | Experienced 2 years of erratic rains in the | Tt is challenging to plan the seasons when you are unsure how
rains. Zaka district and suffered from crop much rain you will receive. There are times when there is lots

failure forthwith. She understood erratic | of rain, and then there are times when the rains are little.
rains and described seasons when I have also experienced sometimes where there is no rain at
rainfall was abundant or less. She further | all. All the other seasons in 2017 and 2018, the rainfall has
revealed that she struggled to plan her been bringing water. The problem with rain is that my crops
planting seasons to catch the rains and either get more or less. But in 2015 and 2016, rainfall was very
encountered challenges producing a erratic, and my crops did not do as well as I had anticipated’
good quality crop batch

18 Increased Temperatures Complained about working in the fields “There are days where it is just too hot to work in the fields.
during the hot days. He explained how I can see the heat affecting the crops because they change
he could see the crops change colour colour, from green to yellow or brown, and the leaves wither.
because of their sensitivity to high When I walk on the ground, it will be hot.
temperatures.

9 Increased Temperatures She explained that some of her crops did | “The weather changes. There are days where it pours a lot, and
not make it to the harvesting stage then they are days where it is humid and dry. I will look at the
because they dried up. crops and find that they did not grow all the way. They just

stayed at one stage because they were too dry to grow any
further’

12 Pest Outbreaks His crops suffered from the outbreak of ‘During the hot days, there are a lot of pests that attack the
pests. He had to discard the crops as they | crops. There are several seasons where I have had bad harvests
were not of the quality for production because of pests. There is this fall armyworm that spreads and

eats the crop. I find them on the leaves and inside the maize
cobs’.

Source: Field Based Surveys (2019).

FIGURE 3

Participants Responses: SWM Techniques
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Soil and water management techniques responses. Source: Field Based Surveys (2019).

Rain-fed

DIrrigation
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the local rainfall and water availability conditions. Lower regions tend
to receive higher amounts of rainfall, while higher regions experience
lower precipitation. The farmers interviewed predominantly reside in
regions 3 and 4, with notably low annual rainfall averages, typically
falling below 600 mm. Consequently, applying basal fertilisers and
top-dressing practices exhibits variations within these regions.

Frontiers in Sustainable Food Systems

For farmers in Wards 1, 2, and 3, the application of basal fertilisers
is made at rates ranging from 250 to 350 kg/ha, along with top-dressing
rates varying between 250 and 300 kg/ha for maize cultivation. In
contrast, Ward 15, housing irrigation farmers, employs higher basal
fertiliser rates within the range of 450-500kg/ha, complemented by
equivalent top-dressing rates. These disparities in application rates are
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TABLE 5 Participants experiences with SWM techniques as a CSA strategy.

Participants SWM themes Responses

48 Potholing ‘With potholing, I create holes 15X15cm and dig and plant the seeds. Each hole will contain water, and it is kept within reach
for the crop. But before I add water, I add all the fertiliser and manure into that hole as well. When it rains, the holes fill up
with water. I have been doing this potholing for more the 5 years, and it has helped me maximise seeds produce, especially
during these dry conditions. I have been getting good batches of seeds because of these methods. Like I used to produce
6,000kg/ ha, now I produce 6,600kg/ha of seeds. That extra 600 makes a huge difference when trying to make money.

27 Water Channelling ‘In the workshops, the company taught us how to use water efficiently to improve crop productivity by increasing infiltration
and reducing evaporation. The field officer comes and shows us how to create ridges on the edges of our fields and in between.
When water runs on a flat dry surface, it quickly dries up. We create ridges, and then the water is directed towards only the
crops and reduces the rate at which the water would dry up. The technique works, and the crops come out well. I produce more
than the minimum requirement. I always attend training; I learn something new that helps me do better as a farmer. I learn

how to make more money with the seeds I have.

28 Soil Conservation “The training helped me perform better in my field. The organisation taught us in the workshops about crop and soil
management. The people from the organisation and the trainers would train me in my field to teach me the proper way of
actually doing cropping and how to maximise maize yields. They even showed me some demos on soil content and how to

preserve moisture in the soil. It helped me get some good harvests because it meant that I would get a good sale at the market’.

Source: Field Based Surveys (2020).

Maize Drought Resistant Seeds Responses

30 G
58 B [rrigation
20 H Rain-fed
15 Rain-fed
10
5 Irrigation
0
Drought Resistant Seeds
FIGURE 4
Maize. drought resistant seeds responses. Source: Field Based Surveys (2020).
TABLE 6 ZM309, ZM401 and ZM521 DRS seed characteristics.
Seed quality Characteristics
Development Stage Early Maturing - 110-120 days to mature at mid altitude and can mature up to 190 days in the hot lowlands of Zimbabwe.
Design White semi-flint maize grained with high yield potential
Environment Survive in drought prone areas
Disease resistance Resistance to maize streak virus, grey leaf sport, cercosporazeae—maydis and common rust.
Yield Potential 5,000 kg/ha

Source: Field Based Surveys (2020).

contingent upon factors like soil nutrient content, the presence of  hand, rainfed farmers are allocated larger plots, covering 2ha, to
potassium, nitrogen, and phosphorus in the soil, and the expected  mitigate the risks associated with lower rainfall levels. Consequently,
yield per hectare. the yield per hectare differs, with Wards 1, 2, and 3 achieving

It is noteworthy that irrigation farmers are allocated 1.5 hectares  approximately 6 tonnes per hectare and Ward 15 realising a higher
due to access to water resources provided by ZINWA. On the other  yield of 12 tonnes per hectare. Soil characteristics also play a pivotal
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TABLE 7 Participant responses-drought resistant seeds.

Participants

Drought resistant seed responses

22 “The seeds are more advanced. The difference between normal maize seeds and these ones is that they can survive during the hot days. The normal ones

may not survive for that long, but with these ones, they were designed to survive dry conditions for long periods and still produce good seeds.

12 “These seeds carry a lot of good qualities that help me produce more in the fields. I have 1.5 ha of land. They give me 50 kg of seeds to go and plant. With this
type of seed, I can make 100kg of seeds from that one bag. The more seeds I produce, the more money I can make. These seeds do not take too long to grow

and harvest’

16 “The seeds the organisation gave me are pretty strong for the hot conditions. They belong to the company. It is an advanced kind of seed. This kind of maize

seed is suitable for this area. That is how some of the farmers have been able to produce and maximise production. Because in this area, it is challenging to

grow regular seeds where the rains are erratic. However, with these kinds of seeds, they can survive with very little water in the hot conditions.

Source: Field Based Surveys (2020).

TABLE 8 Participants responses-affordability responses.

Participants

Agro-chemicals themes = Affordability responses

7 Agrochemicals ‘Getting pesticides and fertiliser is a challenge nowadays because of the economic situation in Zimbabwe. I go to
the market, and there are people with different rates and prices. Today I find that one bag of 50 kg potassium
nitrate is 1000RTGS (US$10), and then after 2 days, it will be now 1,500 RTGS (US$15). My friend told me the
other day that other people were selling fertilisers at 2000 RTGS (US$20). It is not easy to decide which price to
buy, mostly when money is also a challenge. So, I travel to other areas where it might be cheaper, but that is also

expensive, but at the same time, I need the inputs.

14 Agrochemicals

It is a lot easier to get inputs from the organisation. They can supply it to me deduct it from the crop payment.
I cannot buy these inputs with the rates they are charging. It is hard to find them at a fair price in the market.
Most of the time I am given by the organisation, it is hard to locate them at the right price. it would be beneficial

if the company could give the inputs all the time.

28 Agrochemicals

As soon as I get my money, I check for the prices of fertilisers, pesticides that same day, because I know the prices
will not be the same the next day. I can only purchase the inputs when the money comes in. I buy for the season
and prepare for the following year as well. I have to constantly be aware of the prices in the market, because if

I wait, I will have bigger problems trying to buy them because of the price rates.

12 Labour

T hire people for the jobs, only if I have money or food to pay them.

9 Labour

‘Looking for people is slightly cheaper than buying a tractor. Although it would be nice to have a tractor, I cannot
buy it on my own. That one would be a collective thing that all of us would pay for. But hiring people is easier

because they are available, and all if I have to do, is meet them halfway with their wants.

Source: Field Based Surveys (2021).

role in fertiliser efficiency, with Wards 1, 2, 3, and 15 predominantly
featuring white sandy loam soils. These soils facilitate more efficient
nutrient absorption compared to clay soils found in other regions.

These farmers demonstrated a meticulous approach to
implementing specific Nutrient Management Practices (NMPs),
focusing on the precise application of agrochemicals tailored to the
unique requirements of their crops. Their proactive stance was evident
in the timely procurement of agrochemicals, ensuring a continuous
and uninterrupted supply of essential nutrients throughout the dry
season. Participants underscored the indispensable practice of soil
quality assessment, commonly called soil testing, as an integral aspect
of their agricultural activities during the growing season. This
assessment allowed them to fine-tune crop nutrition to align with the
specific needs of their crops.

Furthermore, participants shared insights into their engagement
with Integrated Pest Management (IPM) strategies, encompassing
selective pesticide use, crop rotation, biological controls, and
meticulous record-keeping for each ploughing season. The knowledge
and skills necessary for these practices were acquired through training
provided by Zimbabwe Super Seeds (ZSS). The strategic utilisation of
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agrochemicals assumed paramount importance, enabling participants
to effectively address.

Labour methodologies

The data reveals a deliberate adoption of labour methodologies by
agricultural participants confronting the challenges posed by climate
change scenarios. A detailed statistical analysis further highlights the
significant adoption of these labour-strategies, with 60% of rain-fed
and 47% of irrigation participants choosing to employ these methods
to effectively manage the complexities of modern farming under the
influence of climate-induced adversities (Figure 5).

The labour strategies, as explained, encompass a wide range of
human and animal resources, including family members, friends,
cattle, neighbours, and labourers within the community. Participant
40, a 58-year-old farmer with extensive experience, featured in
Table 10, articulated his proactive approach during the focus group
discussions. He actively sought hired labour to manage various
essential tasks, such as weeding, crop clearing, and cattle management
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FIGURE 5
Labour Methodologies. Source: Field based Surveys 2020.
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Crop productivity records per scheme: dryland vs. irrigation 2015-2020. Source: Zimbabwe Super Seeds (2020).
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for cultivation and harvesting purposes. His account underscores the
recruitment of local community individuals actively seeking
employment opportunities and their integral roles in assisting with
various farming activities, including weeding, seeding, cattle
management, and row preparation. This strategic utilisation of
external labour provided distinct advantages, enabling efficient task
completion within a single day. As a show of reciprocity,
he compensated these valuable contributors with items like food,
seeds, and monetary payments, illustrating the symbiotic nature of
these collaborative arrangements.

Participant 32, as shown in Table 10, shared insights into her
family’s central role in diligently covering essential groundwork
whenever available. However, she also recognised the need to
proactively engage labourers from her community to fulfil
indispensable tasks when her family members were unavailable.

The detailed data in Table 10 collectively underscores the
participants’ astute recognition of the critical importance of additional
labour in their complex agricultural endeavours. They effectively
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communicated their awareness that farming tasks, from intricate
processes like maize planting to meticulous phases like harvesting and
maize cob cleaning, often required a labour force that extended
beyond the capacities of their immediate families. Consequently, they
consistently expressed the need for external labour to facilitate the
timely and efficient execution of these multifaceted tasks. This shared
understanding holds profound implications, emphasising the pivotal
role of labour productivity as an indispensable component in
achieving optimal farm output. This significance is particularly
pronounced in an agricultural landscape susceptible to the
unpredictable influences of variable weather conditions.

Crop productivity records per scheme
2015-2020: dryland vs. irrigation

The bar graph compares the groups between the rainfed and
irrigation scheme’s crop production for 5years from 2019 to 2020
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TABLE 9 Participants responses-agrochemicals.

Participants Agro-chemical responses

54

As a farmer, I need all the inputs for the crops to do well during the season. I need the water, the seeds, the cattle, the land, the fertiliser, and the chemicals.
Especially fertiliser and chemicals are essential. I use fertiliser so that the crops get nutrients that make sure the crop survives nicely. I use pesticides to stop
the spread of the pests attacking the crops. There are too many of them. I need to have at least the majority of the inputs to manage throughout the season.

I have managed to recover some of the crops because of using fertiliser and pesticides.”

‘During the hot days, I worry a lot about the maize in my fields, because sometimes when I check, I find plenty and plenty of makhonye (caterpillars) inside

that my crops survive these pests.

the cobs. I am still struggling to manage the spread—the damage shows on the maize leaves and inside the cobs. I would have no choice but to abandon
them. So, I was advised by the field officer to use pesticides so that I could save more of my maize. The chemicals do help, but they are expensive. Fifteen

litres of pesticide are 1,200 RTGS (12USD), and I would need three or four to manage the crops during the season. But using them helps me in making sure

during the drought conditions.

37 ‘Some of the farmers crops do not survive because they did not put enough fertiliser. I remember my neighbour coming to ask for some of my fertiliser
because she did not have enough for the season and in the shops, they are expensive. Some of her crops died and some survived, but it was not her best
performance in the fields. I am required to produce 3,500 kg of seeds and for me to do that I must have the inputs. Otherwise, I will produce lower than the

standard that is required. So, having the inputs really help especially when rain is scarce. With the inputs I am able to produce above the required standard

Source: Field Based Surveys (2021).

Nutrient Management Practices Responses

® [rrigation
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FIGURE 7
Nutrient Management Responses. Source: Field Based Surveys
(2020).

(Figure 6). It is important to note that calculations were drawn on all
the rainfed and irrigation schemes specialised in maize production
under the Zimbabwe Super Seeds scheme. The data shows a gradual
increase in crop productivity from 2015 to 2019 for both schemes and
results from Tables 4-9 suggest that it is due to the participants
adoption of CSA strategies. The lowest production levels were
observed in the 2015-2016 and 2019-2020 periods, while the highest
was in 2018 and 2019, while 2015 and 2016 were, respectively,
observed as drought years. In comparing the two schemes the graph
demonstrates that irrigation schemes outperformed rain-fed schemes
in terms of crop productivity, whereas dryland yielded an average of
5039kgs per hectare. The results in Tables 4-9 and Figure 5 suggest
that participants from Zaka district appreciate CSA practices as it has
safeguarded them over the years from the risks of crop failures.

CSA limitations based on participant
responses

The participants were asked what challenges they had experienced
in applying CSA techniques. The findings indicated that the
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effectiveness of CSA strategies in enhancing crop productivity was
significantly hindered by two main factors: affordability and limited
financial infrastructure and limited diversification, as highlighted by
maize cultivation, cash scarcity, agrochemicals, and labour (Figure 8).

Affordability and limited financial services

80% of the participants, rainfed and irrigation, expressed that
hiring labour, applying agrochemicals, specifically pesticides and
fertiliser was subject to price affordability (Figure 8). When
participants could not afford the labourers price, agrochemicals, they
struggled to enhance crop productivity. This was a serious limitation
among the participants. Financial constraint is a critical factor in their
decisions in Table 8 and it underscores the practicality of hiring labour
and buying agrochemicals. They all expressed that CSA adoption
strategies are ineffective if the raw materials come at a cost (Table 8).
Responses suggest that the affordability of agrochemicals and labour
plays an impact on the effectiveness of nutrient management strategies
depending on the participants’ income and price opportunity costs.

A substantial proportion of participants, amounting to 47%,
highlighted the issue of limited access to financial services, while an
additional 35 % underscored the challenge of limited diversification.
The narratives provided by several participants shed light on the specific
hardships associated with limited financial services in Zimbabwe,
elucidating two primary obstacles that stand out prominently. Firstly,
participants emphasised the geographical constraint of the central
banking administration, which is predominantly located in Masvingo.
This spatial concentration creates a significant obstacle for participants
residing in outlying areas, as they must contend with the inconvenience
and costs associated with travelling to access financial services. Secondly,
the accessibility of funds within the banking establishments proved
another formidable challenge. Participants revealed that the availability
of funds was contingent upon the physical presence of cash within the
banks. This condition hindered their ability to secure loans or make
withdrawals when needed, impeding their capacity to allocate the
requisite funds to implement their CSA strategies effectively in 2020 and
2021. For instance, in Table 11, Participant 12 candidly expressed the
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TABLE 10 Participants responses-labour methodologies.

Participants Labour methodologies responses

44 uses labour to plant and harvest on time

T pay for extra labour because I cannot do the fields by myself. I need people so that I can plant and harvest on time. I also need
people to help me with cleaning the plants before it is sent for collection. If I do it by myself, it will take a long time. In a way,

I am happy with other people helping my fields because I get to help other people who need jobs in our community. I get to help
people who are hungry and unemployed and help me with my fields.

32 uses labour to cover groundwork needed

for farming in replacement of family labour.

“The family members help us in the fields. They are our labourers. But sometimes, it is tricky for our families to help because
we still have young ones that go to school, some of us are old, and it is difficult to stay in the fields for long, especially on the days
where it is too hot. So, we pay other people to come and help us in our fields, and it is a lot easier because I can cover a lot of the

ground in 1 day.

53 uses hired labour. Because of family
members are not always present. Takes on the

supervisory role in their fields.

I manage the fields with my family. Sometimes, all the members are not always present. Some are at school, some are at other
places, so when they are at home, they help me when they can. In those times, I also seek extra help from other people. I give
them tasks to do on the fields, and then I supervise to make sure that it is being done correctly. That’s what I have seen other

farmers do as well”

Participant 40. Uses labour to complete
farming tasks and assist the community with

extra jobs in the process.

‘I look for people who can help me in the fields. There are people in this area that are constantly looking for jobs. They come to
me asking for jobs, and sometimes I go looking for them. They help me with weeding, putting the seeds in, rearing the cattle, and
creating the rows. Using labour helps a lot because I can cover many tasks on the ground in 1day. I just give the people different

tasks that will cover the fields. I pay them with anything with food, seeds, money, and they come and help me in my fields. These

days in Zimbabwe, it is tough to get by, so I help where I can, and they help me in return.

Source: Field Based Surveys (2021).

FIGURE 8
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Participants responses: CSA limitations. Source: Field Based Surveys (2020).
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difficulty of obtaining physical cash. Participant 28 further underscored
the financial burden imposed by the geographical constraints.
Participant 39 illuminated the scarcity of funds within the banking
systems. These accounts in Table 11 collectively highlight the
multifaceted challenges participants face in accessing financial
opportunities critical for their agricultural activities. The constraints
encompass the financial burden of travel, difficulties in securing loans,
limited access to the required monetary sums, and the consequent
inability to procure essential services promptly. These challenges
significantly impede their pursuit of effective CSA strategies and
underscore the pressing need for interventions that address the financial
impediments hampering their agricultural endeavours.

Frontiers in Sustainable Food Systems

35% of participants reported limited diversification (Figure 8).
Participants stated their fixed income was only maize production with
Zimbabwe Super Seeds. For instance, in Table 11, Participant 48 said
that growing other crops would improve their income-generating
chances. Participant 32 reported a similar notion stating that growing
livestock would increase their chances of survival if crop production
were not always sufficient. The key result is that limited diversification
limits their options for increasing CSA practices as they are restricted
and thus
sustainability outcomes.

in benefits subject to lower productivity and
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TABLE 11 Limited financial services and diversification.

Limited financial services
and diversification themes

Participants

Responses

10.3389/fsufs.2023.1298908

12 No banks and Cash Scarcity

to even withdraw.”

“Finding physical cash is a problem. The situation is that there is no money at the banks to apply for a loan or

28 Difficulty accessing the banks

“I travel to the bank and find that the money has not been deposited. I have to decide if I will go back home
and come back after 1 week or spend the day in Masvingo and try the bank the following day. It is expensive to

travel. Masvingo is far”

39 Cash Scarcity

“There is no money in the banks, and at times the banks only give out specific amounts at a time. If I go to the
bank, I can only withdraw 300RTGS a day. I have to come back the next day to withdraw the same amount
until I have taken all my money out. I will not be able to pay or buy the things I need on that day.”

48 Seed Diversification

‘We asked the organisation if we could grow other crops on this site other than maize. At the market, they sell
the crops at different rates, we could earn more money if we were growing different crops like maize, sorghum,

and beans. It would increase our chances of survival’.

32 Need to adopt livestock as a second

alternative

“There are many farmers here like me that specialise in breeding livestock because that is another way of
making money. If ZSS could find us a livestock market, like they do for seeds, we could make more money for

us and the organisation’.

Source: Field Based Surveys (2021).

Discussion

CSA practices adopted by Zaka rural
farmers in Masvingo

Soil water management techniques

Our comprehensive investigation into adopting CSA practices by
Zaka rural farmers in Masvingo aligns with the established scholarly
literature in the field. The incorporation of drought-tolerant crops, the
application of soil and water harvesting based techniques, the different
labour practices, and the adoption of nutrient management
approaches have yielded positive outcomes, contributing to the
development of adaptive farming systems that enhance productivity
and safeguard the livelihoods of these committed farmers (Wauters
et al., 2010; Girvetz et al., 2017; Makate, 2019).

The empirical insights extracted from the farmers’ responses
underscore the pivotal role played by soil and water management
(SWM) techniques in shaping these adaptive farming systems and
steadily enhancing productivity. Particular recognition is given to the
practical utilisation of potholing and water channelling. Furthermore,
the valuable training provided by Zimbabwe Super Seeds (ZSS) has
emerged as a catalytic force, deepening farmers’ understanding of CSA
practices and equipping them with the knowledge and skills necessary
for independent implementation. In the Zaka district, the training
regimen covered essential techniques such as creating small 15x15cm
depressions in the soil, judiciously integrating fertilisers, and adopting
ridge formation along field edges and within fields. These interventions
facilitated improved water filtration and nutrient absorption, resulting
in noticeable yield increases (Figure 5). This outcome carries profound
significance, extending beyond agricultural productivity, highlighting
the multifaceted benefits of this process, including enhanced problem-
solving skills, and increased personal fulfilment among the farmers,
further underscoring the transformative potential of CSA strategies
(Girvetz et al., 2017; Makate, 2019).

The efficacy of potholing and water channelling, often referred to
as water harvesting in specific scholarly contexts (e.g., Ndlovu et al.,
2020; Olabanji et al., 2020; Bagheri and Teymouri, 2022; Gebre et al.,
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2022), as integral components of CSA strategies has garnered
considerable attention within the realms of climate change and
agricultural discourse (e.g., Mavesere and Dzawanda, 2022).
Potholing, a cornerstone of the farming approach known as
Pfumvudza in Zimbabwe, has gained particular prominence in this
discussion. This indigenous term encapsulates the conservation-
oriented methodology embraced by rural farmers in Zimbabwe,
emphasising its pivotal role in attaining elevated maize production
levels and providing rural households with a sustainable source of
food (Mavesere and Dzawanda, 2022).

The successful assimilation of Pfumvudza practices resonates
profoundly with the experiences of the Zaka rural farmers, further
corroborating these techniques’ potency in propelling agricultural
productivity and fortifying food security for Zimbabwe. These
findings harmonise with the conclusions drawn from Mavesere and
Dzawanda (2022) study, substantiating the pivotal import of potholing
and water channelling within the larger CSA framework. These
methodologies empower farmers to set their sights on bountiful crop
yields while enhancing resilience to mitigate the adverse ramifications
of drought and water scarcity.

The resounding adoption of these techniques among Zaka rural
farmers underscores their immense potential and beckons towards a
broader adoption that could unleash their transformative impact on
rural livelihoods and galvanise food self-sufficiency initiatives.

Drought tolerant seeds

Our study’s findings agree with the extensive research conducted
by Cacho et al. (2020), who have strongly emphasised the critical role
of adopting drought-resistant seeds as a vital adaptation strategy for
vulnerable farmers in sub-Saharan Africa. This overarching objective
is closely aligned with Sustainable Development Goal 2, which aims
to end hunger, achieve food security, and promote sustainable
agriculture worldwide. The adoption of drought-resistant seeds, as
observed among Zaka farmers, represents a seemingly simple yet
highly effective adaptation strategy. These farmers intelligently harness
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the inherent characteristics of such seeds, which include faster
development, increased disease resistance, and an optimal growth
environment for germplasm as highlighted in Table 6. Significantly,
the efficacy of these seeds is further enhanced when no discernible
issues related to taste, colour, and other plant attributes
are encountered.

In line with these findings, the comprehensive research conducted
by Habte et al. (2023) in Uganda provides additional support. Habte
and colleagues’ investigations shed light on the significant advantages
offered to farmers who embrace drought-tolerant seeds, especially in
maize cultivation. Their empirical evidence highlights that farmers
who opt for drought-tolerant maize seeds achieve significantly better
crop performance than those who stick with non-drought-tolerant
varieties. Notably, their study revealed a 47% increase in yield for
farmers adopting drought-tolerant seeds compared to their
non-adopting counterparts, demonstrating the transformative
potential of this adaptation strategy.

Our findings also align with those of Simtowe et al. (2019)
regarding the benefits of drought-tolerant varieties in enhancing
productivity, improving yield stability, and reducing risk exposure.
Simtowe et al. (2019) found in their study in Uganda that adopting
drought-tolerant maize varieties increased by 15% and reduced the
probability of crop failure by 30%. These observations resonate with
the narratives of Zaka rural farmers, exemplified by Participant 12,
who shared a compelling account of a twofold increase in grain yield,
surging from 50kg to 100kg (Table 7). The progress was inherently
entwined with the distinctive qualities of the adopted seeds, including
their early maturation (110-120days), resilience to drought-prone
environments, and resistance to the pernicious maize streak virus, as
meticulously documented in Table 6. These attributes collectively
contribute to the marked enhancement of crop yields and the
concomitant reduction in susceptibility to drought-induced crop
failures. The tangible outcomes of this adoption extend well beyond
agricultural productivity, profoundly impacting food security and the
welfare status of maize-dependent households. The amplified yields
(Figure 6) translate into improved crop income and a surplus of
marketable produce, thereby tangibly elevating these farming
communities’ overall well-being and economic resilience.

It is important to note that the success of increased crop yields and
adoption rates of drought-tolerant maize (DTM) varieties vary across
African regions. For instance, Simtowe et al. (2019) emphasise that it
is not just about knowing about different crop varieties but also about
having access to these seeds at an affordable price. Households that
perceive these seeds as unaffordable are less likely to adopt the desired
variety, even if they know the potential benefits it can bring to their
production (Simtowe et al., 2019). Martey et al. (2020) indicate that
adoption is significantly influenced by factors such as extension
services, labour availability, and the location of farm households. Their
findings show that the adoption of drought-tolerant maize has a
positive impact on yields and commercialisation intensity, resulting in
a substantial increase in crop yields (e.g., an increase of over 150% to
936 kg/ha for farm households that adopted DTM). It aligns with our
research, which recorded a high adoption rate of 90% among
Zaka farmers.

The high adoption rates observed among Zaka farmers can
be attributed to the direct access provided by Zimbabwe Super Seeds
(ZSS) as part of their contractual agreement highlighted by Participant
16 in Table 7. This observation agrees with the findings of Simtowe

Frontiers in Sustainable Food Systems

13

10.3389/fsufs.2023.1298908

et al. (2019) and Martey et al. (2020), emphasising that such high
adoption rates underscore the need for policymakers and development
practitioners to encourage more farmers in to the adoption of DTM
and promote research and the adoption of Climate-Smart Agriculture
(CSA) strategies to enhance overall welfare and crop yields.

Furthermore, the literature provides additional evidence of similar
findings from authors such as Fisher et al. (2015) and Igbatayo (2022).
Our findings echo the broader consensus in the scholarly domain,
affirming the paramount significance of adopting drought-resistant
seeds as a linchpin in pursuing agricultural sustainability, food
security, and the ultimate realisation of developmental aspirations in
sub-Saharan Africa.

Nutrient management practices

Our study examined two groups of farmers: those practising
irrigation (47%) and those reliant on rain-fed farming (53%; Figure 7).
Despite this heterogeneity, a consensus prevails, underscoring the
judicious and cost-effective utilisation of fertilisers and pesticides as
indispensable strategies for enhancing crop yields. This perspective
finds resonance with the research conducted by Jariwala et al. (2022),
which accentuates the pivotal role of targeted fertiliser application in
achieving augmented yields. Importantly, Zaka’s farmers are not
passive recipients of agrochemicals; instead, they approach their
farming practices proactively. Their meticulous planning ensures that
essential nutrients are consistently supplied to their maize fields
throughout the extended dry season, thanks to precise timing and
specific techniques tailored to different crops.

Furthermore, other studies, such as Larson and Frisvold (1996)
and Pasley et al. (2019), have demonstrated that increased fertiliser
usage can lead to moderate yet significant improvements in yield.
Sub-Saharan Africa faces the challenge of raising the average fertiliser
application rate from 10kg/ha to 50kg/ha within a decade to prevent
soil nutrient depletion, equivalent to an annual growth rate of 18%
(Pasley et al, 2019). Excessive fertiliser use and associated
environmental concerns are not widespread issues in this region
(Larson and Frisvold, 1996). The farmers under study, who
predominantly belong to the category of small-scale farmers, already
operate with limited resources, including a scarcity of livestock to
generate inorganic manure, a valuable resource for sustainable
agriculture, and given their resource constraints, these small-scale
farmers are compelled to rely on agrochemicals to meet their
productivity targets. While the ideal approach may involve a more
substantial utilisation of inorganic fertilisers, the economic and
logistical realities these farmers face necessitate a pragmatic reliance
on agrochemicals to bridge the productivity gap.

The primary obstacles lie in ensuring the availability of fertilisers
to farmers in the correct quantity and packaging and at the appropriate
times. Several studies emphasise that the simple accessibility of
fertilisers to farmers, in suitable quantities, packaging, and timing,
remains a primary constraint in augmenting fertiliser use in
sub-Saharan Africa (Larson and Frisvold, 1996).

The impact of training and formal education on farmers’
proficiency in using agrochemicals is significant. There is a noticeable
link between farmers who are more active in seeking training and
their ability to use agrochemicals effectively. This aligns with the
consensus in the academic community, supported by the research of
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Abdollahzadeh et al. (2015), Cen et al. (2020), and Kouhouyiwo and
Marcel (2022). These studies emphasise that farmers who are trained
in application widely recognise the potential of agrochemicals to
improve their farming. Based on the farmer’s beliefs and attitudes,
agrochemicals are seen as tools to enhance soil fertility and the overall
quality of their crops, and farmers are committed to cost-effective
practices, showing their practical and intelligent approach to
farming optimisation.

Labour methodologies

Our findings align with Kangogo et al. (2021) research,
highlighting the significant contribution of labour methods to crop
productivity. In the context of small-scale farming, where efficiency is
crucial, our respondents in Table 10 displayed a strong awareness of
the essential role of labour in agriculture. Farming tasks, from planting
to harvesting and cleaning, often require more hands than their
immediate families can provide. This situation leads to a resource
challenge, as family members may not always be available due to
school attendance and age-related limitations. To address this labour
gap and achieve their crop productivity goals, respondents often hire
external labour. This practical response underscores the farmers’
commitment to timeliness and efficiency in farming, especially in
unpredictable weather conditions.

Moreover, a community-oriented dimension is evident in their
labour practices, reflecting the findings in FAO’s report (FAO, 2015).
While pursuing their crop productivity goals, farmers also provide
employment opportunities and act as a social safety net for fellow
community members facing unemployment and food insecurity. This
dual role demonstrates a deep sense of social responsibility and
mutual support, going beyond self-interest and aligning with Murray
etal's (2016) findings. As respondents engage in extra labour, they
take on supervisory roles, contributing to knowledge transfer and
quality control in their agricultural practices. This subtle aspect
underscores their commitment not only to achieving optimal crop
productivity but also to promoting a community responsibility of
service and precision.

In summary, the insights from Table 10 provide a multi-
dimensional understanding of the interplay between labour dynamics,
family structures, community engagement, and agricultural efficiency
in small-scale farming. These findings are consistent with Cock et al.
(2022) research, emphasising the importance of enhancing labour
productivity among farmers. The implications extend to crop yields,
community development, and broader socio-economic well-being.
Based on these insights, it is evident that rural development policies
should prioritise improving labour productivity while also ensuring
increased crop yields (Cock et al., 2022).

CSA limitations

Affordability and limited financial services

Our study’s findings corroborate with research conducted by
Zondo (2020), which underscores the pivotal dimension of
affordability within the agricultural landscape. Our survey data,
presented in Tables 8, 11, highlights insights gathered from Zaka
farmers, unveiling the intricate interplay between agrochemicals and
the farmers’ socio-economic status. These observations echo the
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findings of GRAIN and [ATP (2022) and Mpandeli and Maponya
(2014), who recognised a discernible correlation between socio-
economic status and the accessibility of agrochemicals and labour. It
becomes evident that farmers with higher socio-economic status
navigate the terrain of affordability more efficiently while their
counterparts with more limited financial means grapple with the
daunting spectre of financial constraints.

Table 8 underscores the significant financial burden posed by the
cost of fertilisers on small-scale farmers with limited resources. This
finding aligns with the insights provided by FAO (2015), which
emphasise that restricted access to essential farming inputs, including
fertilisers, hinders the aspirations of smallholder farmers, making
their production goals challenging to achieve. In Zimbabwe,
hyperinflation, as documented by Makochekanwa (2007) and Southall
(2017), strongly influences the pricing of agricultural resources. This
economic instability adds to the difficulties faced by farmers when
buying fertilisers, given fluctuating exchange rates and economic
uncertainties. The cost of agrochemicals is crucial, impacting farmers’
ability to practice CSA effectively. Affordability is essential for
accessing farming inputs, reflecting the financial capabilities of
farmers for investing in agricultural operations. However, when
pricing fluctuations and limited financial resources compromise
affordability, it undermines the overall effectiveness of CSA strategies.

The accessibility and affordability of agrochemicals and labour are
crucial for enhancing crop productivity and implementing sustainable
farming practices. In the interplay of accessibility, affordability, and
agricultural goals, we see the crucible where farmers’ aspirations are
forged, revealing their strong commitment to sustainable
farming practices.

Regarding limited financial services, the findings from Figure 8,
with 47% of respondents reporting a lack of access to finance, line up
with the research of Lemessa and Gemechu (2016). Their work
highlights the significant challenges arising from financial constraints
in rural households, hindering both productivity and income growth.
The farmers express two key challenges: limited access to finance due
to the scarcity of financial services in their area and the lack of
liquidity within banks. These findings are consistent with the research
conducted by Parlasca et al. (2022), emphasising the profound impact
of limited financial opportunities on farmers’ capacity to explore
economic opportunities vital for meeting their financial commitments.

Farmers require easy access to financial resources, including loans,
credit facilities, mobile banking services, and savings, to navigate the
unpredictable challenges of climate-related changes. These financial
tools are essential for effective planning and preparation for future
challenges, providing resilience in unpredictable climate variations.
However, the data reveals additional challenges Zaka farmers face, such
as the need for more financial infrastructure and financial resources in
their area. Direct and indirect costs, like travelling to distant banks, are
compounded by the scarcity of physical cash. These challenges limit
their ability to explore alternative financial options, including loans and
credit facilities, and hinder their capacity to obtain essential goods and
services needed for their CSA strategies.

Limited diversification

When we focus on the responses related to diversification, as
shown in Figure 8, we observe that these narratives align with the
findings reported by Waha et al. (2018). Waha and his colleagues’
research effectively explains the limitations imposed by restricted
diversification practices among farmers. They state that this limitation
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hinders farmers’ ability to increase crop production and adapt to
changing circumstances. According to their research, this outcome
not only highlights a significant challenge within the context of CSA
for small-scale farmers but also provides valuable insights into its
economic dimension.

In this context, the participants heavy reliance on maize
cultivation, facilitated by Zimbabwe Super Seeds (ZSS), stands out as
a vulnerability due to their economic dependence on a single crop.
Diversifying their range of crops emerges as a practical strategy to
mitigate risks associated with climate change, offering stability in
income and better competitiveness in markets that seek diverse, high-
yielding crops. While maize is crucial for food security, diversification
helps manage risks in crop cultivation.

It is important to note that diversification should extend beyond
crop variety to include broader aspects such as production and socio-
2020). This
comprehensive approach reduces vulnerability to price fluctuations

economic considerations (van Zonneveld et al,

and shields financial well-being from shocks. Participants actively
participate in diversification, as seen in Participant 48’s proposal to
cultivate various crops for diverse markets and Participant 32’
consideration of livestock breeding as an alternative income source,
showing their intent to address production cost challenges in Table 11.

While the results do not definitively determine the outcomes of
diversification, they highlight the participants’ determination to
overcome obstacles. Their commitment to navigating the complexities
of agricultural production, focusing on survival and sustainable
prosperity, is rooted in a keen understanding of risk.

Important tools required for effective CSA
programs in Zaka district

Our alignment with the perspective of the World Bank (2017) and
FAO (2022) is rooted in the notion that integrating research,
development, advocacy, and training plays a pivotal role in effectively
implementing climate-smart agriculture (CSA) programs for small-
scale farmers. These comprehensive approaches encompass various
components essential for the success of CSA initiatives. Germplasm
and the
multiplication of drought-tolerant crops, is a fundamental element of

selection, which includes breeding, introduction,
CSA. This process ensures that farmers have access to affordable and
accessible resilient plant varieties capable of withstanding the
challenges of changing climatic conditions, forming the foundation
for bolstering agricultural resilience.

Within the CSA framework, the diversification of crop production
emerges as another pivotal strategy, as supported by the field survey
data and the World Bank (2017, 9). This approach encourages farmers
to cultivate a diverse array of crops and engage in the raising of various
crop species. Diversification serves as a risk-mitigation tool, reducing
farmers’ vulnerability to the adverse impacts of climate variability. It
also enhances food security while positively influencing household
incomes and nutrition.

Promoting organic farming practices is in alignment with principles
of sustainability and environmental stewardship. Organic farming
minimises the use of synthetic chemicals, emphasising natural methods
for pest control and enhancing soil fertility. By advocating for organic
farming within CSA programs, farmers not only contribute to reducing
the environmental footprint but also enhance the long-term health and
resilience of their agricultural systems.
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Water harvesting and efficient irrigation methods, especially water
channelling and potholing, are vital adaptation practices that
significantly benefit small-scale farmers (e.g., Ndlovu et al., 2020;
Olabanji et al., 2020; Gebre et al., 2022). These techniques facilitate the
conservation of water resources, ensuring that crops receive adequate
moisture, particularly during seasons prone to recurrent drought
conditions, such as summer crops like maize. Improved irrigation and
water management practices can lead to increased agricultural
productivity,  income, and  improved  nutrition  for
farming communities.

Soil management-based practices encompass a range of strategies
to optimise soil health and fertility. These include precise fertiliser
application, microdosing, manure application, crop rotations, and
intercropping. Additionally, implementing soil conservation
structures, such as controlling the velocity of surface runoff, is critical
in preventing soil erosion and maintaining soil health. Healthy soils
serve as the foundation of sustainable agriculture and are indispensable

for ensuring the long-term success of CSA initiatives.

Conclusion

In summary, this study underscores the increasing imperative of
climate-smart agriculture (CSA) practices for rural farmers,
particularly in Zimbabwe, where recurrent droughts are becoming a
pressing concern. As climate change intensifies, these extreme weather
events are projected to become more frequent and potentially annual
occurrences, posing an existential threat to agricultural productivity
and, by extension, the quality of rural livelihoods. Rural farmers must
fortify their crops against these formidable challenges by embracing
CSA practices. This endeavour can be facilitated through sustained
investments in training and research, fostering a culture of continuous
improvement and adaptation.

The long-term nature of the benefits associated with CSA practices
necessitates consistent and substantial funding and resources to
expand and advance CSA programs tailored to the needs of small-
scale rural farmers. While these farmers inherently appreciate the
value of CSA practices, they require ongoing technological and
technical support to sustain them independently. Consequently, this
study leads to three key policy considerations.

Firstly, policymakers must allocate funding for developing and
implementing comprehensive training programs to enhance farmers’
awareness and receptiveness to CSA practices, focusing on rainfed
farmers at increased risk. Secondly, there is a pressing need to
underscore the importance of incorporating farmers’ perspectives into
climate change policies, ensuring that CSA programs align with the
unique needs and socio-economic circumstances of the agricultural
communities they seek to empower. This participatory approach will
engender greater ownership and efficacy of CSA initiatives.

Lastly, policymakers should prioritise making drought-resistant
seeds (DRS) accessible and available to every small-scale communal
farmer dependent on farming for their livelihood. This step will
significantly improve food security, increase farmers’ chances of
improving yields, and provide sustainable income for daily household
needs. The advancement of CSA programs across Africa is significant
in fortifying rural farmers’ future income and food security. These
programs serve as critical tools for enhancing farmers’ adaptive
capacity and resilience in the face of extreme weather events. By
bolstering agricultural systems and securing sustainable livelihoods,
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these policy considerations resonate deeply with the broader global
agenda, as articulated in the United Nations Sustainable Development
Goals (SDGs). They intersect with SDG1 (eradicating poverty), SDG2
(eliminating hunger), SDGI12 (sustainable production), and SDG13
(climate action). These considerations become indispensable
guideposts for steering agricultural systems towards a more resilient
and sustainable future that safeguards the well-being of those on the
frontlines of national and regional food production and security.

Limitations of the study

This paper primarily relies on data collected from Zaka rural farmers
employed by Zimbabwe Super Seeds from 2019 to 2021. The results are
grounded in the themes extracted from the farmers’ responses.

The findings offer valuable insights, and a quantitative study could
have been more suitable for comparison. It is imperative to recognise
that the data collected within this timeframe may have limited
generalisability beyond the regional context. The study sample
intentionally excluded small-scale communal farmers, and farmers
engaged in livestock breeding who were not affiliated with Zimbabwe
Super Seeds. Although our initial objective was to conduct interviews
with a total of 60 farmers, it became challenging to achieve this target
due to the constraints posed by the COVID-19 lockdown restrictions.
Despite these obstacles, we conducted interviews successfully and
focus group discussions with many farmers, which still provided
valuable insights and data for our study.

Furthermore, specific economic indicators, such as prices,
mentioned in the findings are pertinent to the economic conditions
prevailing in 2020 and 2021. It is essential to acknowledge that the
dynamic economic landscape in Zimbabwe may have influenced
changes in these indicators during that period. However, the
information derived from this study provides valuable insights into
the perceptions of local farmers regarding the efficacy of climate-
smart-agriculture (CSA) strategies in enhancing crop productivity. By
grasping the local perspectives, practitioners and institutions can gain
a deeper understanding of farmers beliefs and attitudes and the
diverse approaches farmers employ in adopting CSA strategies and the
challenges they face. The study’s findings contribute to the broader
understanding of farmers’ attitudes towards CSA strategies and shed
light on the nuanced landscape of CSA adoption in the region.
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