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Malawi, like the majority of African countries, is experiencing land degradation as 
a result of climate change and unsustainable farming methods. Land degradation 
is a worldwide problem, but Africa is the worst affected, with 75% of arable land 
already degraded. Malawi is primarily an agricultural country, with 11 million people 
practicing small-scale subsistence farming. Given the hilly terrain, forests, and 
tough pastures, only one-third of the county is considered cultivable. However, 
agriculture accounts for 30% of Malawi’s GDP, exporting 80% of its agricultural 
produce. Small-scale farmers are essential producers, farming 5.3 million hectares 
of land and accounting for over 70% of Malawi’s food consumption. Unfortunately, 
as climate change and economic demands increase, so does land degradation. 
Even though indigenous knowledge has been used for generations to adapt to 
changing environments, there is an unmistakable distinction between scientific and 
indigenous knowledge, with scientific being seen as far superior. Several studies 
have revealed that depending entirely on one knowledge system is insufficient 
for effectively addressing environmental concerns. Thus, there is a need for more 
comparisons that allow for a complementary application of the two knowledge 
systems rather than their contradiction. In this work, we  identify indigenous 
indicators of land degradation and land management practices utilized by Malawian 
farmers, and we investigate how indigenous and scientific knowledge systems 
might be combined to adapt and address the issue of land degradation swiftly. 
To do this, 100 semi-structured interviews were conducted with farmers in five 
villages. Atlas-ti software was used to do thematic content analysis on the dataset. 
Our findings show farmers’ coping techniques are still based on IK and motivated 
by experiential learning from earlier climatic crises. Though most farmers know 
scientific land management practices, current adaption strategies rely on expensive 
resources and are inappropriate for indigenous farmers. The study investigates 
various ways scientific and indigenous knowledge could be integrated to enhance 
climate change adaptation against land degradation. These encompass developing 
indigenous indicator baselines, including new measures for measuring soil fertility, 
and more effective and energy-efficient irrigation technologies.
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Introduction

Since no globally acknowledged definition of land degradation 
exists, we will adopt the definition agreed upon at the Earth Summit 
in Rio de Janeiro in 1992, which is part of the explanation used to 
define desertification. “Desertification means land degradation in arid, 
semi-arid and dry sub-humid areas resulting from various factors 
including climate variation and human activities” (Le Houerou, 1996, 
p. 137). Although there is no standard definition of the term ‘land 
degradation’, scholars (Holmes et al., 2012; Prince et al., 2009), agree 
that it is a global problem that predates contemporary written history 
and is still an issue. The effects are irreversible, affecting over 1.5 billion 
individuals (Kirui and Mirzabaev, 2014, p. 3). According to Pacheco 
et al. (2018, p. 79), 25% of land has already been degraded, resulting 
in a carbon cycle imbalance that causes global warming and 
climate change.

Sub-Saharan Africa remains a hotspot for land degradation, with 
many of the region’s countries experiencing rapid degradation. It is 
troubling that the continent, already plagued by political turmoil and 
poverty, is now affected by land degradation. Land degradation in 
Sub-Saharan Africa has collapsed the agricultural system, resulting in 
direct food shortages. Furthermore, vulnerable groups already living 
in poverty are disproportionately affected (Adenle and Speranza, 
2022). Malawi is a country that relies heavily on agriculture to 
contribute to its GDP. Land degradation in Malawi is severe; soil 
erosion is one of the most severe forms of land degradation. In 2014, 
the World Bank Group (2019) assessed soil loss at 29 tonnes per 
hectare. Soil erosion and nutrient depletion put the agricultural sector, 
which employs 60% of the country, at risk (Wilson et al., 2018).

Like researchers such as Acocks (1988), Le Houerou (1996), Van 
Auken (2000), and Rutherford et al. (2012), the Environmental Affairs 
Department contends that unsustainable farming practices are the 
primary cause of land degradation in Malawi. Some scholars, like 
Rabumbulu and Badenhorst (2016), Leach and Mearns (1996), and 
Archer (2004), claim that only blaming bad farming methods for land 
degradation is scientifically inaccurate. However, it is scientific fact 
that land degradation in Africa, particularly Malawi, is accelerating as 
a result of intensive agriculture. Environmental variables and human-
caused changes, such as population expansion, drive the intensification 
of agricultural productivity to ensure food security. Land degradation 
might reduce food productivity by 12% and raise food prices by 30% 
soon (Kopittke et al., 2019; Kirui et al., 2021).

Although most farmers are aware that their land is deteriorating, 
most farmers in Malawi are forced to further exploit their land to 
survive. The growing population, combined with diminishing farm 
sizes, deforestation and intensification of agricultural production, has 
increased the importance of sustainable agricultural productivity 
(Jayne et al., 2018). In addition to unsustainable agricultural practices, 
deforestation is a problem, leading to water salinity, decreasing the 
water table, and siltation as rivers and streams carry sediment loads 
from soil erosion (Ruprecht et al., 2019). People in Malawi, like the 
rest of the continent, have been trying to deal with these issues for 
decades with no success. In reality, the situation is getting worse. 
Historically and currently, attempts to mitigate land degradation in 
Malawi and throughout Africa have depended heavily or entirely on 
scientific solutions.

Scientific knowledge has long overshadowed the importance of 
indigenous knowledge. The rationale for this study is that depending 

entirely on scientific knowledge has exacerbated land degradation, 
with innovations being more harmful than beneficial to the 
environment (Noyoo, 2007). Simply using scientific solutions, such as 
application of fertilizers, when not done correctly leads to increased 
degradation of the soil (Suhag, 2016). The environment has changed 
for centuries, and indigenous peoples have adapted to these shifts for 
centuries. Indigenous people have a plethora of knowledge, and their 
relationship with nature is rooted in their understanding of their local 
natural surroundings (Magn, 2017). Communities in remote areas 
have relied on indigenous methods to cope with extreme occurrences 
or climate change, using their available resources.

Indigenous knowledge stems from thousands of years of 
interaction with the environment. Scientists (Balay-As et al., 2018; 
Bwambale et  al., 2020) defines science as a systematic, organized 
exploration of the natural world and its manifestations. The true 
purpose of science is to ensure that nature does not deceive people 
into thinking they understand and know something when they do not 
(Cullen-Unsworth et al., 2012; Balay-As et al., 2018; Bwambale et al., 
2020). Indigenous knowledge is evidence-based knowledge gained 
through real-life interactions. Thus, the sole distinction between 
scientific and indigenous knowledge is simply the label. There is an 
unavoidable disparity between scientific and indigenous knowledge, 
with science being far superior (Hermann et  al., 2020). A more 
complementary or integrated comparison should be  put forward 
instead of a contradicting comparison (Ammann, 2007).

There is limited scholarly research on understanding indigenous 
knowledge of Malawian farmers. The integration of indigenous 
knowledge with science and technology-based agricultural practices 
has the potential to bring about sustainability in Africa. Thus, we aim 
to identify indigenous indicators of land degradation and investigate 
how indigenous and scientific knowledge systems can be combined 
and used to combat land degradation in Balaka, Malawi. We use the 
findings to obtain a better understanding of the similarities and 
contrasts between indigenous and scientific methods, as well as to 
investigate possible ways in which scientific and indigenous knowledge 
can be reconciled for improved climate change adaptation against 
land degradation.

Regional setting and study area

Malawi is a landlocked country in southern Africa with a total 
land area of 118,480 km2. Balaka (14°59′15.38″S; 34°57′22.23″E) is 
located in southern Malawi (Figure  1). It covers 2,193 km2 and 
accounts for 2.4% of Malawi’s total land area.

Balaka is divided into four regions: south, north, central east, and 
west, with 10 traditional authority (Table 1). Our investigation was 
conducted in five villages: Uchendausiku, Liwawadzi, Mchenga, 
Khwisa, and Kachenga (Figure 2), which included three traditional 
authorities. Maize, rice, sweet potatoes, and sorghum are the most 
commonly cultivated food crops. Agriculture in Malawi is separated 
into two categories: small-scale farms and estates.

Malawi has extremely diverse physical features that are divided 
into four major physiographic zones: the highlands in the south, the 
plateau in the center and north, the Rift Valley escarpment, and the 
Rift Valley plains along Lake Malawi’s shoreline (Mzuza et al., 2019; 
Li et al., 2017; Lemenkova, 2021). Balaka District is located on the 
eastern end of the Great Rift Valley and has a varied landscape with 
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elevations ranging from 350 to 800 m above sea level. Malawi 
receives 700–2,400 mm of rainfall per year, with an average of 
1,180 mm. Rainfall distribution is mostly determined by topography 
and proximity to Lake Malawi. High altitude and mountainous 
places receive the most rainfall, whereas low-lying and rain shadow 
areas like Balaka receive the least. Balaka has one of the lowest 
annual rainfall levels in the country, with an average of 768 mm 
(Msume et  al., 2022). The optimal time for rainfed agricultural 
output is between December and March, when soils are moist. 
Temperature is also affected by topography, and it lowers as 
altitude increases.

The average maximum and minimum temperatures in plateau 
areas are 28°C and 10°C, respectively, whereas in the Rift Valley 
lowlands they are 32°C and 14°C. Balaka has a warm to hot climate, 
with an average annual temperature of 25°C. In general, warm 
temperatures do not significantly impact agricultural productivity. 
However, in Balaka, high temperatures are commonly associated with 
drought (Li et al., 2017).

Malawi has abundant water sources, such as lakes, rivers, and 
aquifers. There are two primary aquifers: the Precambrian weathered 
basement complex and the Quaternary alluvial aquifers in the lake 
shoreline plains and lower Shire Valley. The two major drainage 
systems are Lake Malawi, Africa’s third-largest freshwater lake, and 
Lake Chilwa (Rivett et  al., 2020). Although Malawi has abundant 
water sources, it is worth noting that Balaka does not have adequate 
groundwater resources. A known groundwater source is a low-yielding 
basement aquifer in the plateau area of Dziwe, southeast of Balaka.

Most surface water sources are non-perennial, placing agricultural 
sustainability at risk. Water scarcity also leads to salinization, which is 
one of the processes of land degradation. Balaka District has three 
major types of vegetation: closed canopy woodlands, woodland or 
savannah (mixed species), and mopane. The Shire Valley features tiny 
sections of perennial wet grassland, open canopy woodlands, hills, and 
scarps. The district’s soils are predominantly alluvial and calcimorphic 
(Hegedorn et al., 2001). There are medium-textured sandy soils along 
the Shire River, sandy loam to clay sandy soils with medium textures 
in the upper Balaka plain, and heavy-textured sandy medium and 
shallow stone soils in the upper Ulongwe and Bazale regions. Phalula 
is known for its gravel and loam soils, whereas Utale is known for its 
sandy loams, clay sands, and sandy soils of medium texture. Land 

FIGURE 1

The geographical location of Balaka, in southern Malawi.

TABLE 1 Demographics of the traditional authorities in Balaka District.

Traditional 
authorities

Number of 
villages

Population

Nsamala 229 99,222

Nkaya 160 63,893

Chanthunya 68 58,791

Matola 25 8,608

Phalula 25 24,208

Kachenga 106 43,042

Amidu 114 36,162

Sawali 65 11,113

Toleza 14 4,305

Kalembo 141 73,581

Total 947 422,925

FIGURE 2

Location of the five villages in Balaka District where the study was 
carried out.
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usage and classification are determined by soil type, fertility level, and 
characteristics. The soil’s properties determine its vulnerability to 
erosion and degradation.

Methodology

The mixed qualitative domination approach was used in this 
study. We conducted 100 semi-structured interviews with farmers in 
Balaka. One hundred participants from five villages: Khwisa, 
Liwawadzi, Uchendausiku, Mchenga, and Kachenga (20 farmers per 
village). The villages were chosen based on their unique geographical 
qualities. The rationale for choosing areas with diverse geographical 
characteristics is that they are more likely to face distinct problems 
and adapt differently to changing environmental conditions. This 
allowed us to get a complete picture that was representative of all the 
communities in the area under investigation.

The snowball sampling technique was most appropriate for our 
research because Balaka is a region made up of villages, some of which 
are remote. Other researchers (Naderifar et al., 2017) agree that this is 
the best technique for conducting studies in remote or difficult-to-
locate areas. Specifically, we used linear snowball sampling in each 
village, starting with the chief as our primary source and moving on 
to the other participants. We conducted interviews with farmers in 
each village until the data was saturated. After conducting 20 
interviews in each village, the researchers were convinced that any 
extra data collection would not yield valuable insights.

All interviews took place on each participant’s farm, and a topic 
guide was used to ensure that the discussion included all components 
of indigenous knowledge investigated in this study.

We utilized semi-structured interviews as they allowed us to have 
regular conversations with the farmers, eliminating the unequal power 
dynamic between the interviewer and the interviewee. Ethical 
compliance was maintained throughout the study, and participants 
were informed that the study was completely voluntary and that they 
(the participants) might withdraw from the interview at any point.

The interviews were conducted in Chichewa because English was 
not the farmers’ native language, and they needed to be able to express 
themselves freely and comfortably. Photographs were shot on farms 
only once the applicable farmer given permission. Participatory 
observation was implemented for a more authentic experience. 
We then used Atlas-ti software to conduct thematic content analysis. 
The data was classified into five categories based on each farmer’s 
indigenous perception of: land degradation indicators, causes of land 
degradation, land management strategies, and definition of 
land degradation.

Results

The findings show Balaka is primarily a crop-farming community 
where various crops are grown (Figure 3). The most widely farmed 
crop is maize, which is grown by all the farmers interviewed, followed 
by penguin peas, peanuts, cotton, and sugarcane. Chichewa farmers 
use the term “Ntaka ya guga” to describe land degradation. When 
directly translated into English, it means ‘the land is old’. Farmers use 
three variables to evaluate the quality of their land: soil fertility, crop 
quality, and quantity.

Indicators

Our findings demonstrate that farmers use multiple indicators 
(Table  2) to determine whether or not their land has degraded. 
However, it is worth noting that the top three reported indicators are 
crop failure (31%), fertilizer reliance (28%), and decline in crop 
productivity (16%), all of which are related to how they define 
land degradation.

Causes

The findings indicate that farmers in Balaka recognize that 
natural and human factors cause land degradation. The farmers 
identified five primary causes of land degradation: unsustainable 
practices (42%), extreme weather conditions (33%), chemical inputs 
(20%), population growth (3%), and urban expansion (2%). Farmers 
believe that unsustainable farming is caused by deforestation, 
prolonged farming, and shifting cultivation through agricultural 
burning. They identified deforestation as the root cause of land 
degradation in Balaka.

One of the farmers explained that “soil erosion is prevalent because 
of deforestation, which causes vulnerable soil to loosen and become 
susceptible to erosion (specifically by water). Soil crusting becomes 
evident, and farmers cannot use the soil productively.”

The farmers brought up drought and flooding as examples of 
harsh weather. Every farmer brought up the 2019 storm Idai, which 
severely flooded Malawi. They also mentioned that extreme weather 
events are happening more frequently, something else worth noting. 
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Crops cultivated by farmers in Balaka.
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“A few years before the devastation brought about by Cyclone Idai, 
Malawi had experienced a succession of extreme flood (in 2015 and 
2018) and drought (in 2016 and 2017) events in quick succession,” one 
of the farmers reported.

Farmers who blamed population growth and urban expansion as 
causes of land degradation in Balaka said that there are more people 
and farmers in the area than before. A farmer said that the “increase 
in population is evident based on the decreased quantity of subsidized 
fertilizer received from the government program.” Farmers also stated 
that population growth is causing urban expansion, which is negatively 
affecting the natural environment. One of the farmers said, “In 
Khwisa, the construction of a road created modifications to the episodic 
stream. The modifications disrupted a perennial stream that flows 
through the settlement, resulting in flooding of farms near the stream.” 
Another participant repeated this claim by stating that “we as the 
community built a buffer to control flooding events that occur with an 
episode of rainfall and the buffer assisted in controlling the flooding 
however collapsed (Figure 4) as it was not stable enough to withstand 
the velocity and strength of the stream.”

Strategies

Farmers’ indigenous adaptation strategies can be divided into two 
categories. Adaptive strategies for maintaining soil quality and 
managing irrigation water. Farmers practice crop rotation, 
afforestation, fallow periods, and crop regeneration to prevent land 
degradation and maintain soil quality. They also use manure and 
compost (vegetable farm waste), prohibiting deforestation and 
agricultural burning (Table 3).

Farmers in Balaka use indigenous practices such as hand-dug 
wells for water storage, planting vetiver to reduce flooding, 
conservation tillage, trenching, and box ridges (Figure 5). It’s also 
worth noting that some farmers say there are no practical techniques 
for combating land degradation or adapting to changing 
environmental conditions.

Discussion

Perceptions influence consciousness, goals, and practical 
behaviors (Pulido and Bocco, 2014). As the results reveal, how land 
degradation is defined is significant since it influences both the 
indicators used and the need to take action against land degradation. 
According to Rabumbulu and Badenhorst (2016), land degradation 
pertains to the biological and economic productivity of the land.

The results reveal that farmers in Balaka solely focus on the 
economic productivity of the soil, and they can benefit significantly by 
broadening their indigenous definition to include the biological 
activity of the soil. Their definition should also include soil erosion 
caused by significant depletion of vegetative matter, bush 
encroachment, and shrub invasion of grasslands (Hongslo et al., 2009; 
Rabumbulu and Badenhorst, 2016; Pacheco et al., 2018; Rabumbulu 
and Masithela, 2022).

Indicators

Simply said, an indicator is something that represents a state or 
trend in environmental or socio-cultural conditions over a specific 
area and period. Although Balaka uses a variety of indigenous 
indicators, it is clear that not all farmers use the same number of 
indicators (Table 2). Indicators are critical instruments for monitoring 
environmental changes, assessing performance, and making decisions; 
consequently, farmers in Balaka must use all indicators that can help 
them detect land degradation from the very beginning. Our findings 
are consistent with those from similar studies. Kusima and Yiran 
(2011), Descheemaeker et al. (2016), Kok et al. (2016), and Ahmed 
et  al. (2017) discovered that farmers primarily use physical 
characteristics such as soil crusting, changes in soil color and texture, 
and the appearance and disappearance of specific plant species as 
indicators of land degradation. These are physical changes that farmers 
observe over time. According to Atera (2012), the presence of the red 
flower, known as Kaufiti (Table 2) in Chichewa (scientific name Striga 

TABLE 2 Land degradation indicators reported by farmers in Balaka.

Indicators
Number 

of 
farmers

Percent

Farming 1–10  years Farming 11–20  years Farming 21+ years

Absolute 
total

Table-
relative 

value (%)

Absolute 
total

Table-
relative 

value (%)

Absolute 
total

Table-
relative 

value (%)

Absence of weeds 5 4 0 0 2 2 3 2

Presence of small red flowers  

(red witchweed)

2 2 0 0 0 0 2 2

Change in soil color 1 1 1 1 0 0 0 0

Change in soil texture 6 5 1 1 2 2 3 3

Chlorosis 7 6 0 0 4 3 3 2

Crop failure 34 31 3 3 11 10 20 18

Decline in crop productivity 18 16 5 4 8 7 5 4

Increase in pests 6 5 2 2 2 2 2 2

Reliance on fertilizer 32 28 8 7 5 4 19 17

Soil crusting 2 2 0 0 1 1 1 1

Totals 113 100 20 18 35 31 58 51
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FIGURE 4

A picture showing the collapsed buffer. The red arrow points to the collapsed buffer.

TABLE 3 A breakdown of the coping strategies adopted by Balaka farmers.

Strategies

Farming 1–10  years Farming 11–20  years Farming 21+ years

Absolute 
total

Table-
relative 

value (%)
Absolute

Table-
relative 

value (%)
Absolute

Table-
relative 

value (%)

Carry out afforestation 2 1 1 1 9 6

Carry out agricultural burning 0 0 0 0 2 1

Implement box ridges 0 0 0 0 2 1

Compost manure 3 2 3 2 5 3

Practice conservation tillage 1 1 4 3 3 2

Practice crop rotation 1 1 2 1 2 1

Allow fields to lie fallow 0 0 0 0 1 1

Carry out farming in groups 0 0 0 0 1 1

Use artificial fertilizer 5 3 1 1 2 1

Use field assistants 0 0 0 0 1 1

Use hand dug wells 0 0 1 1 0 0

Use manure 4 3 5 3 9 6

Use both manure and fertilizer 0 0 2 1 5 3

There is no solution to land degradation 0 0 2 1 2 1

Plant crops that restore 0 0 3 2 3 2

Plant vetiver 0 0 0 0 3 2

Prohibit burning 0 0 1 1 5 3

Stop deforestation 0 0 4 3 3 2

Carry out trenching 0 0 1 1 0 0

Use vegetative farm waste 14 9 13 8 24 14

Totals 30 20 43 29 82 51
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asiastica), relates to a decrease in crop productivity, particularly in 
legumes like groundnuts, bambara beans, and common beans. Crops 
failure, reliance on fertilizer, and decreased agricultural productivity 
are all common indications.

The findings reveal that farmers with more experience use more 
indicators than those with less experience. This could be  because 
indigenous knowledge is primarily oral, with more knowledge 
acquired through observation and experience (Obi et  al., 2021; 
Rabumbulu and Masithela, 2022). Science, on the other hand, 
maintains records of knowledge and data that it uses to establish a 
baseline (Bwambale et al., 2020). A baseline ensures everyone begins 
with the same amount of information. Farmers in Balaka can establish 
an indigenous indicator baseline to bridge the gap between farmers 
with little and extensive experience. Farmers utilize comparable 
indications to scientists. The only distinction is that indigenous 
indicators are qualitative, whereas scientists typically quantify changes.

Indigenous farmers can increase their adaptability by quantifying 
certain components. Components such as soil texture, chemical 
content, and spatial distribution can be quantified.

Causes

Land degradation caused by anthropogenic activity is well 
documented (Holmes et al., 2012; Rabumbulu and Badenhorst, 2016; 
Chopra, 2016; Megerssa and Bekere, 2019; Pandit et al., 2020; Kouassi 
et al., 2021). Unsustainable farming practices degrade the environment 
and have long-term implications (Bernard and Lux, 2017).

Farmers’ perceptions proved crucial in identifying and addressing 
unsustainable practices such as intensive agriculture, shifting 
cultivation, agricultural burning, and deforestation. It is essential to 
highlight that in Malawi and other African countries, some of these 
processes are driven by activities other than agriculture. High demand 
for fuelwood contributes to deforestation. Deforestation and poor 
farming practices exacerbate soil erosion (Wairin, 2017). Farmers in 
Balaka believe manure and compost are better alternatives to artificial 
fertilizers. Farmers, on the other hand, feel driven to use chemical 
fertilizers because they believe they are more effective and help crops 
to grow faster. Changes in the environment and climate cause a rise in 
pests, which raises chemical inputs through pesticide and herbicides. 
According to research, using chemical substances can harm the 
environment (Nave et al., 2013). Although farmers frequently mention 
an increase in chemical inputs (pesticides and fertilizers) as a cause of 
land degradation, they fail to consider the possibility that they are 
applying the wrong fertilizers to their soil. Farmers in Balaka buy 
fertilizers based on the brands everyone else uses without considering 
their specific soil needs. Scientific information can be used to educate 
farmers on how to apply fertilizers correctly on various soil types. 
Correct application of fertilizers will help farmers reduce land 
degradation and boost crop yields.

Farmers in Balaaka identified extreme weather patterns as one of 
the primary causes of land degradation in the Balaka region. Farmers 
reported periods of drought followed by flooding. Trouè et al. (2019) 
did a study in Mali and found that agricultural drought (drought 
affecting rain-fed crops) affects the water available for crops. Droughts 
also accelerate soil erosion by reducing vegetation cover. High rainfall 

FIGURE 5

Water management strategies in Balaka (a) Vetiver plants are placed in rows to create a hedge, a living porous barrier that slows and spreads runoff 
water while trapping sediment; (b) box ridges help to keep rainwater from flowing over the soil surface rather than soaking into the ground, where it 
can be used by crops; (c) trenching helps to capture water as it runs downhill and retains it on the agricultural ground, and (d) hand-dug well.
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amounts on degraded soils with little vegetation cover causes increased 
runoff, soil erosion, evaporation, and decreased water availability for 
optimal crop productivity. Harvey et al. (2014) confirm that climate 
changes result in a decrease in agricultural production. It also causes 
a rise in pest and disease outbreaks, contributing to land degradation.

Although weather cannot be  controlled, having a solid 
understanding of it can help farmers plan more effectively. The results 
show that farmers only focus on specific components of weather, 
primarily rainfall, without considering other factors such as 
temperature, wind, and humidity.

Indigenous forecasting relies on previous experiences and 
observations of ecological indicators (Rabumbulu and Masithela, 
2022; Nyadzi et al., 2022). Such as variations in animal behavior, the 
arrival or disappearance of specific animal or bug species, and changes 
in cloud and wind directions. Farmers can increase accuracy by 
considering all atmospheric factors and employing consensus 
forecasting techniques. Plotz et al. (2017) investigate how consensus 
forecasting was successfully implemented in Kenya and Tanzania. In 
Kenya, the Nganyi tribe is well-known for their rainfall forecasting 
skills. Eleven tribes collaborate to agree on area forecasts, and once 
agreed upon, they meet with the Kenya Meteorological Department 
annually. They both provide regional forecasts, and any disagreements 
are discussed, and explanations are given for each. Next year, both will 
evaluate the accuracy of their previous estimates.

Strategies

Farmers in Balaka use a variety of strategies, including 
afforestation, manure application, compost production, and crop 
diversification. Planting different crops can help farmers boost crop 
output through nitrogen fixation since legumes like cowpeas and 
soybeans create large amounts of biomass (Asfaw et  al., 2020). 
Furthermore, trees have a significant function in the environment; as 
proven in Eastern and Southern Africa by researchers such as Hidayat 
(2010), Turner-Skoff and Cavender (2019), and Ojeh et al. (2020), 
afforestation promotes recovery.

Although these measures efficiently reduce erosion and replenish 
soil nutrients, some have unintended consequences. The farmers also 
stated that composting vegetative waste increases the quantity of pests. 
This forces farmers to use agricultural burning as a pest control 
approach. This method is also problematic because it contributes to 

soil degradation. Although burning increases the availability of 
nutrients in topsoils (Amoaka and Gambiza, 2019; Rabumbulu and 
Masithela, 2022), excessive burning has detrimental implications. The 
key issue is how farmers compost (Figure 6). This issue can be readily 
resolved by using composting bins, which scientists use. Although 
introducing the use of compost bins will cost money, it still makes 
economic sense given that farmers will no longer have to spend 
money on pesticides and will have higher crop yields.

Farmers’ highest priority in mitigating the effects of extreme 
weather patterns such as drought and floods is water conservation and 
irrigation. Farmers only use water conservation measures as an 
adaptation technique after experiencing unfavorable conditions. 
Measures such as box ridges, hand-dug wells, and trenches were 
employed to store water or prevent runoff on farms.

Farmers in Balaka use techniques similar to those used by 
indigenous farmers throughout Africa. Farmers in Ethiopia’s northern 
drylands dig contour furrows or trenches, which function as wells for 
storing water for use during dry seasons and as a runoff control 
technique (Blazin et al., 2012). Rainwater harvesting techniques are 
widely used in Tanzania due to water scarcity. The utilization of 
furrows and dug-out ponds has resulted in increased crop production. 
Conservation tillage is a practice employed during severe droughts. 
Asmamaw (2014) analyses the success of conservation tillage in 
Ethiopia’s highlands, with farmers reporting that it lowers land 
degradation by restoring and improving soil fertility.

As with the indicators, there is a clear variation in knowledge 
levels between farmers with more and less experience. This knowledge 
gap can be overcome by encouraging farmers to engage in discussions. 
Othman et al. (2020) discovered that forming farming groups assists 
farmers (mainly women) by providing them with access to 
information about seeds, fertilizers, pesticides, and tools. Farmers can 
also learn about heat-tolerant and drought-resistant seeds. Zeweld 
et al. (2018) found that social capital in the form of group participation 
is useful in aiding farmers in various ways.

Farmers share agricultural techniques, support one another in 
the farming sector, and help one another overcome resource 
constraints. This may also help farmers who believe there are no 
solutions (Zama et al., 2021).

Traditional hand-dug wells are less expensive but take longer 
to construct and require a lot of labor. Rising temperatures and 
more frequent droughts will reduce water levels in aquifers over 
time. Farmers can profit from employing contemporary technology 

FIGURE 6

Composting techniques implemented by the farmers.
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to dig deeper. Haile et al. (2006) presents the modernization of 
Eritrea’s Wadi Laba spate irrigation, which was initially created 
from an indigenous irrigation system with two main canals. The 
canals were designed to distribute water as it entered the fields. The 
irrigation system required several changes to improve its 
performance, including canal head regulator valves to catch fine 
sediments. The second significant upgrade was the rejection weir, 
which released the water flow back into Wadi if it exceeded 38 ms−1. 
This integrated system manages floods, resulting in soils with 
good infiltration.

Conclusion

The study found that farmers have extensive knowledge and 
awareness of land degradation. Farmers in Balaka are aware of the 
changes in their environment and have presented a wide range of land 
degradation indicators and adaptation strategies. These findings 
provided insight into farmers’ comprehension and knowledge of the 
land degradation phenomena. Indicators identified were mostly based 
on farmers’ own observations of their land, however the majority of 
them were related to physical changes in the land rather than 
biological changes. Nonetheless, the data supplied reveal that farmers 
are continually monitoring their environment. The current study also 
found a direct link between farming experience (in years) and 
understanding of land degradation indicators. Farmers with more 
years of farming experience displayed a better awareness of land 
degradation markers. They also employ more indicators and adaption 
measures than farmers with less experience.

Land degradation is frequently viewed as an environmental issue 
but is rarely addressed as a social one. In this context, the social aspect 
would be farming in groups and relying on extension services such as 
field assistants. Balaka district should establish a farmer-scientist 
organization that will meet regularly to collaborate and work together. 
Farmers’ perspectives of the indicators and causes of land degradation 
and land management solutions to combat land degradation are 
purely based on their practical observations and experiences. This 
demonstrates that indigenous knowledge should not be considered an 
irrelevant knowledge system in modern times. Scientific practices 
should be encouraged and integrated into current strategies. The role 
that geophysical factors play in land degradation has not been 
addressed. More research is needed to determine how much each of 
the geophysical causes contributes to degradation in this location. 
Future studies can use remote sensing techniques to monitor changes 
in land degradation over time.
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