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Farmers’ views on soil fertility: Validity of farmers’ perceptions of soil fertility and
their application to field management

Soil fertility varies widely across the savanna zone of Sub-Saharan Africa, where
smallholder farmers often face financial constraints in purchasing chemical fertilizers. In
addition, since conventional soil testing methods remain costly, farmers adopt them only
on a limited scale. Under such conditions, efficient allocation of limited resources—e.g.,
selecting appropriate crops and applying scarce organic amendments—is critical to
sustain agricultural productivity. In contrast, farmers have long relied on experiential
knowledge to assess soil fertility using observable indicators such as soil color and texture
in a way that integrate these perceptions into everyday field management decisions.
Understanding the validity and relevance of farmers' soil assessments is therefore
essential for promoting sustainable, locally adapted soil fertility management strategies.

This study examines croplands in Northern Ghana in the West African savanna and
evaluates the consistency between farmers’ perceptions of soil fertility and the measured
physicochemical properties of soils. Across 60 rural communities, soil samples were
collected from 300 fields, and farmers managing these fields were interviewed regarding
their field-level fertility assessments and management practices.

The farmers use soil color, soil texture, and weed species as the main indicators of soil
fertility (Fig. 1). They categorize fields into fertile, normal, less fertile, and infertile classes.
Perceived higher fertility is significantly associated with higher pH, EC, total C and N,
available B exchangeable bases, and cation exchange capacity—demonstrating strong
alignment between farmer perceptions and empirical soil data (Table 1).

Farmers' fertility assessments also shape crop choices (Fig. 2). As the main staple, maize
is cultivated across all fertility levels, but cash crops such as groundnut, soybean, and yam
are largely excluded from fields perceived as low fertility. Although the overall use of
organic inputs remains low (7%), their application shows a distinct pattern (Table 2):
farmers preferentially apply organic materials to fields considered either highly or very
poorly fertile. This pattern suggests strategic allocation of scarce resources that balance
the need for rehabilitating degraded soils with maximizing returns from productive fields.

The results highlight the value of integrating farmers’ soil knowledge into agricultural
extension and policy planning. Utilizing farmer-based soil assessments can support the
development of more context-appropriate recommendations for crop placement,
fertilizer strategies, and sustainable soil management. Likewise, the broader adoption of
organic amendments requires innovations that address current resource shortages as well
as institutional support that improves access to organic inputs.
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Table 1. Physicochemical soil properties by farmers’ perceptions of soil fertility

n pH(H20) pH(KCI) EC T-N T-C AP Ca K Mg Na
(total 300) mS/m g/kg g/kg mgP/kg cmolc/kg cmolc/kg cmolc/kg cmolc/kg
FERTILE 21 690 a| 612 a| 1184 a| 1.08 af 1430 a| 11538 a| 921 a| 053 a 179 a| 003
NORMAL 222 6.52 b 5.62 b| 566 b| 065 b| 842 b 1569 b 4.22 b 0.22 b 1.10 b 0.02
LESS FERTILE 48 6.43 b 5.50 b| 426 b| 050 c| 635 ¢ 9.78 b 2.81 b 0.17 b 0.84 c 0.02
INFERTILE 9 6.04 c 5.33 b 396 b| 039 c| 412 ¢ 16.65 b 1.86 b 0.19 b 0.49 c 0.01
Average 6.47 5.64 6.43 0.66 8.30 39.38 4.53 0.28 1.06 0.02
n.s.
n ECEC CEC Sand Silt Clay
(total 300) |cmolc/kg  |cmolc/kg % % %
FERTILE 21 11.72 a 8.40 al| 77.6 11.8 106 a
NORMAL 222 5.69 b 6.00 b| 77.8 13.2 9.0 ab
LESS FERTILE 48 3.93 c 4.30 c| 80.1 12.7 71 c
INFERTILE 9 2.65 bc| 2.50 c| 824 11.7 5.9 be
Average 6.00 5.30 79.5 12.4 8.2
n.s. n.s.

Alphabet letters indicate results of multiple comparisons using the Bonferroni method (p < 0.05).
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Fig. 1. Soils classified by color Fig. 2. Crop selection by farmers’ perceptions
and texture of soil fertility

Table 2. Application rate of organic amendments by farmers’ perceptions of soil
fertility

Farmers’ Perception of Soil Fertility
Overall field-level
application rate

Fertile Normal  Less fertile Infertile

(n=21)  (n=222) (n=48) (n=9)

Organic Material Application Rate ~ 29% 4% 2% 56% 7%
Livestock Manure 19% 2% 0% 44% 4%

Application

Rate by Type )

. Crop Residues 0% 1% 2% 33% 2%

of Organic

Material 3¢
Compost 10% 1% 0% 1% 2%

*Totals for low-fertility fields do not equal the overall total because some fields overlap across organic

amendment categories.
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