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ABSTRACT

This review explains the significance of smallholder farmers' understanding of soil  Correspondence

types as a dependable basis for subsistence crop production. The data presented in this éiaaz?'ed‘ Agnes Rankoana
review was sourced from literature on subsistence farming, indigenous soOil gjipatedirankoana@ul.ac.za
nomenclature, and the suitability of various soils for different crop varieties. The review

findings revealed four primary soil classifications, specifically loam, clay, sandy, and o

rocky, each exhibiting distinct variations in texture and colour. Farmers utilise SOil  pecucaage . 2023
texture and colour as indicators of the suitability of soil for certain crops. For example,  Accepted 3 October 2023
black clay soil has high moisture retention and low susceptibility to erosion that Published online:
mitigates the risk of crop failure. Farmers utilise this knowledge to mitigate the impacts 22" Pecember, 2023

of increasing temperatures and unpredictable precipitation patterns on the planting and

management of crops. This type of adaptation mechanism could be incorporated into

climate change adaptation policy to foster the use of community-based and innovative

mechanisms to mitigate and cope with the negative impacts of climate change on

subsistence food production.
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INTRODUCTION

Resilience to the negative effects of environmental change on rain-fed agricultural production is an integral part
of indigenous knowledge systems required in decision-making to ensure food insecurity. In addition to the
knowledge of predicting the rainy season, preservation of the seeds, and maintenance of the crops, indigenous
knowledge of soil names and types is essential in making crop production decisions. Indigenous knowledge of
soil could be used to reduce the negative impacts of unpredictable rain on smallholder farming. The transmission
of this knowledge throughout generations, from farmer to farmer, and the transfer from scientists to farmers is
an essential component of sustainable agriculture. Farmers’ knowledge of soils demonstrates the benefits of
integrating indigenous soil knowledge with modern soil knowledge to nurture and maintain natural resources.
This integration could be an effective strategy for promoting agricultural systems based on traditional ecological
knowledge. This review describes indigenous knowledge of soil nomenclature, the types of crops that do well
on these soils, and how this knowledge is used to cope with the impacts of erratic rainfall on subsistence crop
production.

LITERATURE REVIEW

Over many centuries of rain-fed crop cultivation, small-scale farmers have amassed a wealth of systematic
knowledge about soils. Small-scale farmers have extensive, systematic soil knowledge gained over many
generations of subsistence rain-fed crop production. In underdeveloped countries, where most farmers lack
access to soil analysis and extension services, this foundational knowledge is especially important for the
development of agricultural and environmental sustainability.* Small-scale farmers’ understanding of soil
nomenclature is astounding. They can be referred to as pedologists in the sense their knowledge of soil structural
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properties is fundamental to soil use and management.? Accordingly, color and texture are important soil
properties that farmers use to differentiate and describe the soil.

Surface color and soil texture are important criteria for identifying and describing soils by smallholder
farmers.® Case studies from Africa, America, Asia, and Europe revealed that soil structure is an essential
determinant of soil nomenclature and classification.* Additionally, soil structure and color are the basis for many
indigenous soil ethnopedology.® Similarly, the indigenous soil nomenclature and classification system observed
among Vhavenda of Limpopo Province in South Africa is based on surface soil physical properties related to
the use of the soils.®

Farmer knowledge of soils and their management is critical in developing greater sustainability in
agricultural systems.” Users' interest in particular soil features led to the development of a taxonomy of local
vernacular classification systems.® Soil texture and color, for example, are surface properties used by farmers
that contribute to evaluating soil productivity.® Texture and color are not only visually appealing but are also
associated with qualities such as moisture retention and drainage, which may be preferable in the era of erratic
rainfall.’® Additionally, crop-relevant soil features can be inferred from soil taxonomy.!*

Soil color and texture have been found to be productive soil fertility indicators, while soil stoniness and
texture are shown to be unproductive.* For instance, because they contain more organic matter, black soils are
better for plant growth than their lighter counterparts.’® Farmers' knowledge of soil, if well researched and
documented, could offer long-term adaptation practices to respond to natural disasters.'* Furthermore, the
knowledge may enable farmers to mitigate and cope with harsh climatic conditions such as erratic rainfall and
rising temperatures, which are not conducive to crop growth and maintenance.

METHODOLOGY

This review describes indigenous knowledge related to soil taxonomic systems of subsistence crop producers
in the Limpopo province of South Africa. To accomplish this, literature on subsistence farming and climate
variation on food security was identified and analyzed to describe the indigenous knowledge of soil
nomenclature and the types of crops doing well on each soil as a means of coping with erratic rainfall patterns.
A description of the smallholder farmers” knowledge of the soils on which they grow their subsistence crops is
required, primarily to investigate how this knowledge is used to adapt to the impacts of reduced rainfall due to
climate change.
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RESULTS AND DISCUSSION
Indigenous knowledge of soils
Table 1. Soil types

Soil types | Vernacular Description and color Suitable crops

Clay Seloko Soil may be dark brown, red, grey or black in color. | Maize, sorghum, beans and
It is favourable in the season of good rainfall as it | melons
retains moisture for a longer period. Not erodible.

Sandy Sehlaba Red to pink, allows easy water penetration. Low | Millet, sorghum, beans and
fertility and highly erodible melons
Loam Sehlabane Reddish, grayish or brownish sandy loam soil. | All crops
Less erodible.
Rocky Lakuru/ Usually white and red. Stoney and erodible. Maize, beans, sorghum
Lekgwara

Subsistence crop production is predicted on centuries of knowledge of the soils on which varieties of
crops are grown, managed, and harvested to ensure household food security. As a result, knowledge of soil
structure and properties can be considered the foundation of traditional farming systems in which farmers
carefully grow seeds on soil whose texture and color retain the amount of moisture required for seed germination
and the growth of crops.

Table 1 shows the four major soil types identified by small-scale farmers; clay, sandy, loam and rocky.
The Table also details the criteria and principles that form the basis of soil taxonomies used by subsistence crop
farmers in Limpopo Province, South Africa. The soils presented in the Table appear in every community of
Bapedi studied.™® A significant observation is the farmers assign names to key morphological features of the
soil and determine the types of crops that do well on such soils. Table 1 shows that soil is assigned a name based
on its descriptive characteristics, such as texture and color.

One way to evaluate the soil's texture is to rub a little sample of it between one's fingertips to determine
whether it is sandy, clay, or loam (between sandy and clay).*® Color distinctions distinguished black, red, brown,
and gray soils. The black soil is thought to be the most fertile, followed by red and white soils. The degree of
water penetration is tested by soil texture in which water penetrates immediately into sandy, rocky, and loamy
soils, but clay has delayed penetration. Water and moisture retention is proportional to the degree of water
penetration, which is greater in clay than in loam, sandy, or rocky soils. The evidence presented above lends
credence to the claim that agriculture still plays a crucial role in supplying food and income to rural
populations.t” Subsistence farmers use soil resources daily in their communities; however, they have knowledge
of the vernacular names of soils and land types, the appearance properties and uses of the soil, the places where
they are found, and the agricultural and management practices.*8

Farmers describe their soil primarily based on topsoil color, texture, and other criteria such as
erodability, drainage, and crop yield. Color and texture are the major soil properties used by farmers at Rambuda
Irrigation Scheme to differentiate and describe the soil®. Bapedi, like other South African cultural groups such
as Vavhenda, distinguishes four types of soil: clay, loam, sandy, and rocky.® People's innate understanding of
soil allows them to make whatever associations between soil kinds they deem useful.'® Therefore, indigenous
soil knowledge has served as the basis for local soil-crop systems, going much beyond simple soil nomenclature.
The texture and color of the soil are important factors in determining crop suitability. In South Africa, where
there is a high level of linguistic and ethnic diversity, clay soils are ideal for crops that require more water to
grow and mature.?® Knowledge gained through ethnopedology has the capacity to accurately describe dynamic
and complex environments, as well as the lived realities of farmers and rural residents more generally.?! The
applicability of scientific information to the needs of rural people can be greatly enhanced by incorporating
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indigenous knowledge of soil as a supplementary body of knowledge with rich contributions from local
experiences. The practical importance and contribution to rational and long-term soil management is generally
recognized.?? Berlin's argument that native taxonomies and classification systems can be explained by humans'
natural and largely unconscious sense of the inherent lends credence to this discovery.?

There is some useful analogy to Weinstock’s practical approach to distinguishing between physical and
perceptual dimensions of soil nomenclature when linking ethnological taxonomies to indigenous taxonomies.?*
The physical dimension is concerned with the most easily observable criteria that farmers use to differentiate
their soils, namely soil characteristics.?> When comparing ethnological taxonomies to indigenous taxonomies,
some helpful parallels can be drawn from Weinstock's practical methods of separating the physical and
perceptual elements of soil nomenclature.?® Soil characteristics are the most readily apparent criteria that
farmers use to categorize their soils, and hence fall under the purview of the physical dimension.?’

Significance of Soil Texture and Color in Coping with the Impacts of Erratic Rainfall
This analysis highlights the significance of soil structure and color in crop productivity, suggesting that these
factors can be used to better understand and address challenges and possibilities in this area. Sandy and loam
soils are well suited to erratic rainfall. When it rains, the water that falls soaks into the soil, allowing the seeds
to germinate and the crop to grow. Though the moisture content does not last long, water penetration is highly
valued. Low moisture content allows crops to grow, resulting in poor harvests. Melons, millet, sorghum, and
beans are among the most popular crops grown on sandy and loam soils. Clay and rocky soils are ideal for
normal rainfall that arrives at the start of the season and continues to fall throughout the season until the crops
mature or the fruits ripen. Soil is an essential component of resilient and sustainable agriculture.? The healthier
the soil, the better and more plentiful the food supply. Soil productivity is also dependent on local soil
nomenclature. Soil behavior, long-term observations, and prior familiarity with important morphological
qualities like texture and color, are all reflected in the nomenclature criteria.?® At least on field size, the
pedological knowledge and understanding of many rural communities have been found to be just as reliable as
that of professional pedologists.®® The ecosystem’s soil fertility, on the other hand, is a determining factor in
plant growth and can limit or promote the productivity or success of consumer organisms further down the food
chain3

The findings of this review indicate that farmers are "innate pedologists”, supported by observations
that although the local morphological text does not address pedogenesis, it does embrace its product, i.e. soil
morphology.®* Colombian farmers regard black and brown colours as determinants of good crop sustenance and
yields, as opposed to light colours (red, yellow, and white), which are less fruitful.>® The foundation of soil
nomenclature lies in its fertility. Indications of soil properties are important for crop growth.3* Farmers on a
smaller scale typically have a deeper familiarity with their land and the kind of plants that thrive there.®®
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If there is erratic rainfall during the rainy season, farmers with fields on sandy soils will have greater
production opportunities because the soil texture allows even smaller amounts of rainfall to penetrate. The type
of soil texture is also a good indicator of which plants to grow in a garden or field (Table 1). Color is another
important characteristic used by farmers because can indicate the fertility of a type of soil.*® The farmers
recognize fertile soils by their black, gray, and dark brown colors. When compared to other soils, dark brown
and sandy loam underlain by clayey soil has a lower water infiltration rate?®.

RECOMMENDATIONS

It is recommended that farmers' knowledge of soil structure be included in climate change adaptation strategies
for the benefit of subsistence agricultural producers to build resilience against the negative effects of changing
climatic conditions on household crop production. In the future, an understanding of soil structure must be
developed, not only through observations but also through guiding philosophies and procedures for the
dissemination of information. Farmers should have knowledge of soil structure and properties to mitigate and
cope with challenges in agricultural production.

CONCLUSION

The review findings show that farmers have knowledge of the soils on which they grow subsistence crops.
Farmers distinguish their soils primarily based on pedological features or surface characteristics. Soil
nomenclature is determined by soil morphological features, so soils are described in terms of texture and color.
Farmers describe four soil types using local soil nomenclature: seloko, sehlaba, loam and lekuru.
Ethnopedological studies have shown that this knowledge of soil types is crucial for sustainable climate-resilient
indigenous farming methods. Precision agriculture is made possible by farmers’ ability to recognize variations
in soil types.
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