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ABSTRACT: Land suitability assessment is critical for sustainable agricultural planning, especially in Burkina Faso's Sudano-
Sahelian zone, where soil deterioration and nutrient deficits limit perennial crop development. Pineapple, coffee, and mango are
commercially attractive crops that have the potential to diversify rural livelihoods and increase food security. The objective of this
study is to evaluate the land suitability for pineapple, coffee, and mango based on the soil physical and chemical properties in
Saaba. A soil profile was conducted to determine the physical features, and soil samples were collected and examined to
determine the chemical characteristics. Physical soil parameters, such as texture, rooting medium, and depth, showed high
appropriateness (S1) for pineapple and mango. However, coffee was classified as not suitable (N) because to its shallow soil depth
(<40 cm). Chemical characteristics indicated an appropriate pH (5.7-5.8). Exchangeable potassium (48.54-79.25 mg/kg) was
consistently classed as highly suitable (S1) across all crops. However, available phosphorus levels were dangerously low (0.88-
2.44 mg/kg), resulting in a "not suitable" (N) rating for all samples and crops. Organic matter differed significantly: Sample 1
(0.73% OM) was classed as non-suitable for all crops, whereas Samples 2 and 3 were moderately acceptable (S2) for pineapple
and mango but only marginally appropriate (S3) for coffee. The primary limitations to land suitability for perennial crops in the
study area are severe phosphorus deficiency and organic matter depletion. Although pH and potassium are favorable, sustainable
production of pineapple, coffee, and mango requires interventions such as phosphorus fertilization and organic matter restoration.
Pineapple and mango are more adaptable to current soil conditions, while coffee should be grown in areas with higher organic
matter and robust soil management.
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1. INTRODUCTION

Agriculture continues to be the backbone of Burkina Faso's economy and rural life, employing more than 80% of the
workforce and contributing significantly to national GDP (World Bank, 2017). This is the primary source of jobs, revenue, and
food, as well as a substantial contribution to improving livelihoods and reducing poverty in this region, particularly in rural areas
(Workneh, 2020). Smallholder growers with 5 hectares or fewer account for over 80% of total agricultural production. Women
make up more than half of the agricultural workforce and generate over 66% of the food consumed in the country (Mukasa et al.,
2015). Burkina Faso's development goals prioritize self-sufficiency in staple foods, but a growing population is causing "fonciére
pressure" competition for limited land between agriculture, cattle, and urban growth (Sourgou H. et al., 2024). The demographic
rise leads to smaller farm holdings, faster conversion of marginal soils to cultivation, and short-term, input-intensive techniques
that deplete nutrients. Recent surveys of the country's agro-forestry parklands show that demographic and climatic strains are
degrading the soils that support rural livelihoods (Gaisberger H. et al., 2017). Climate-risk evaluations highlight the vulnerability
of Burkina Faso's agriculture to rising temperatures and irregular rainfall, which can lead to nutrient loss and reduced soil
regeneration capacity (El Bilali H., 2021). Consequently, in Burkina Faso, millions of people remain food insecure, with
agricultural production fluctuating significantly from year to year and the country's reliance on rain-fed agriculture makes rural
lives particularly unstable, as even slight weather shocks can cause significant production losses (UNDP, 2020).
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Ensuring food security and sustainable agricultural development therefore requires diversification beyond traditional
cereal-dominated systems. Although cereals account for the majority of cultivated land, the Sudanian zone of Burkina Faso
provides ideal ecological conditions for horticultural and perennial crops such as fruits, roots, and tubers (CGIAR, 2026). Among
fruit crops, the mango occupies a pivotal position in terms of socio-economic and nutritional significance, representing a
substantial fraction of national fruit output and contributing to the livelihoods of rural households (Vayssiéres J.-F. et al., 2012).
Other high-value crops, including coffee and pineapple, also exhibit considerable market potential, capacity for income
generation, and nutritional advantages; however, their cultivation is currently constrained and lacks spatial planning (Faso
observateur, 2025). Identifying appropriate ecological zones for these crops has the potential to increase agricultural revenue,
strengthen resistance to climate change, and boost food diversity.

Since the compatibility of crop requirements and environmental circumstances is a major determinant of crop
performance, land suitability analysis is an essential tool in agricultural planning. Choosing appropriate locations for certain crops
maximizes productivity, lowers production risk, and promotes commercially successful agricultural systems (Chemura A. ef al.,
2020). Land suitability studies play an important role in informing decision makers about the potential and limits involved with
using a specific land region. The land suitability analysis considers the land attributes, physiographic data, and user-specific
requirements (Elsevier, n.d.). Assessing a land's suitability status aims to conserve the ecological value in areas or regions that are
vulnerable to natural deterioration by forecasting the land's potential in relation to its land use limits (Budianto et al., 2021).

Therefore, this study aims to determine whether these three crops pineapple, coffee, and mango are suitable for an area
and can provide sustainable benefits both financially and in terms of agricultural sustainability. Supporting agricultural planning,
encouraging climate-resilient farming practices, and enhancing food security and rural livelihoods in West Africa are the goals of
this research.

2. MATERIEL AND METHODS
2.1. Study area

The study site covers an area of half a hectare (5,000 m?) and is located on the edge of the rural commune of Saaba. It is
situated in the Centre region, specifically to the east of Ouagadougou. Its coordinates are 30P 06677531 E; 1370506 N, and it is
easily accessible via National Road No. 5 on the Ouagadougou-Po axis." Due to the small size of the study area and the
uniformity of slope, soil color, drainage condition, and land management history observed during preliminary field inspection, the
site was considered as a homogeneous land unit. Therefore, land mapping unit (LMU) delineation based on regional soil maps
was not applied.

2.2. Tools and material

This research requires tools for sample collection, including hoes, crowbars, hammers, rings, GPS, clinometer, plots,
cutters, trowels, cameras, and buckets. The laboratory analytical tools included a digital scale, spectrophotometer, burette, back-
and-forth shaker, film bottles, volumetric and measuring pipettes, centrifuge, digestion tubes, fume cupboards, Erlenmeyer flasks,
beakers, test tubes, measuring glass, oven, and crucibles.

2.3. Soil sampling

Soil sampling was conducted using a soil auger following a composite sampling technique. The sampling points were
collected along the diagonal of the site. Soil samples were taken from the soil depth of 0-25 cm at different locations of the site.
These samples are samples of undisturbed soil used for the analysis of all parameters. This is a critical step in land suitability
analysis, because it provides the baseline data on soil fertility, texture, structure, and chemical properties that determine whether
land can support specific crops.

2.4. Soil profile observation

At a representative site, a soil pit was dug down to a depth of 120 cm in order to facilitate land evaluation. The field
specified the soil's morphological features, such as its horizon depth, color (according to the Munsell Soil Color Chart), structure,
and root distribution.
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2.5. Land Suitability Evaluation
Land suitability is examined for three crop commodities, including pineapple, coffee, and mango. This score is based on
the FAO's Framework for Land Evaluation (FAO, 1976). This evaluation used a matching method to compare land suitability
class data with soil analysis results from samples collected at the research location. The final results reveal restrictions on land
suitability classifications. The limiting criteria are assessed to determine if the plant commodities are suitable for growing on the
site. The land was classified into four suitability classes:
e S1: Highly suitable
e  S2: Moderately suitable
e  S3: Marginally suitable
e N: Not suitable
Table 1 summarized land suitability parameters for the three selected fruits (pineapple, coffee, and mango).

Table 1. Land suitability class assessment parameters for pineapple, coffee, and mango

Land Suitability Class
Parameters Commodity S1 S2 S3 N
Pineapple 17-20 15-17; 10-15; <10;
Temperature (tc) 20-30 30-35 >35
Coffee 25-28 20-25; 32-35 <20; >35
28-32
Manggo 18-26 15-18; 10-15; <10
26-30 >30
Pineapple 1,000-2,000 500-1,000; 250-500; <250;
2,000-3,000 | 3,000—4,000 >4,000
Water Coffee 1,500-2,500 2,500-3,000; | 3,000—4,000 3,000—4,000
Availability (wa) 1,250-1,500
Rainfall (mm) Manggo 1,200-2,000 1,000-1,200; | 750-1,000 <750
>2,000
Pineapple Fine, Slightly | -- Moderately Coarse
Coarse, Coarse
Moderate
Root Medium | Coffee Fine, Slightly | -- Inhibited, Coarse, Highly
(rc) Coarse, Slightly Fast Inhibited, Fast
Moderate Coarse
Manggo Fine, Slightly | -- Very Fine, | Coarse
Coarse, Moderately
Moderate Coarse
Pineapple <60 60-140 140-200 >200
Soil Depth Coffee >100 75-100 50-75 <50
Manggo <60 60-140 140-200 >200
Nutrient Pineapple >16 <16 -- --
Retention (nr) - | Coffee >16 <16 - --
CEC Manggo >16 <16 -- -
Pineapple 5.5-73 5.0-5.5; 7.3— | <5.0;>8.0 --
pH 8.0
Coffee 6.0-7.0 5.5-6.0; 7.0— | <5.5;>7.6 --
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Manggo 5.0-6.5 4.6-5.0; 6.5— | <4.6;>7.5 --
7.5

Pineapple >1.2 0.8-1.2 <0.8 --
C-Organic Coffee >1.2 0.8-1.2 <0.8 --

Manggo >1.2 0.8-1.2 <0.8 --
Available Nutrients

Pineapple >0.21 0.15-0.21 0.10-0.15 <0.10
N-Total (%) Coffee >0.21 0.16-0.21 0.10-0.15 <0.10

Manggo >0.21 0.11-0.2 0.05-0.1 <0.05

Pineapple >20 10-20 5-10 <5
P205 (mg/kg) Coffee >20 1520 10-15 <10

Manggo >20 1020 5-10 >5

Pineapple >0.4 0.3-0.4 0.2-0.3 <0.2
K20 (cmol/kg) Coffee >0.6 0.3-0.6 0.1-0.3 <0.1

Manggo >0.5 0.3-0.5 0.1-0.3 <0.1

Pineapple <8 815 15-30 >30
Slope (%) Coffee <8 8-15 15-30 >30

Manggo <q 8-15 15-30 >30

Source: (Djaenudin et al., 2011)

2.6. Data analysis

Soil test analysis was conducted at the National Soil Office. Parameters analyzed in land suitability evaluation include
soil texture, pH (H20), organic C content, available potassium (K-available), and available phosphorus (P-available). Rainfall
data, information obtained from the official website of “Weather chain Burkina Faso” and then the average is calculated for
analysis purposes.

3. RESULTS AND DISCUSSION
3.1. Climate

The climate data through the annual temperature and the annual rainfall for the past 5 years are shown in Figure 1 based
on data taken from “the weather chain, Burkina Faso”. Between 2020 and 2024, the climatic analysis of Ouagadougou, Burkina
Faso, shows an average annual rainfall of 877.3 mm and an average temperature of 29.42 °C. These values are compatible with
the semi-arid Sudanese climate zone, which has a brief rainy season (June-September) and a lengthy dry season (October-May).

According to the suitability categorization and average yearly rainfall, pineapple farming is moderately suitable (S2),
with relatively high rainfall and warm temperatures that promote growth and fruit development. Similarly, coffee and mango are
rated as marginally suitable (S3) since they have ideal ecological requirements. Overall, rainfall is the main climatic limitation in
the area, particularly for perennial tree crops. Seasonal drought likely affects flowering synchronization, fruit set, and final yield
(Sakiroh S. et al., 2021).

According to the suitability classification and average annual temperature, the three plantations pineapple, coffee and
mango was classified as moderately suitable (S2). The recorded temperature is therefore generally favourable; however, combined
heat and moisture deficit can induce premature fruit drop and reduce fruit size. These findings emphasize the need of
incorporating climatic data into site suitability studies to ensure that crop diversification strategies are consistent with ecological
reality.
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Figure 1. Temperature and Rainfall Graph from 2019 — 2020 in Saaba, Burkina Faso

3.2. Physical properties
3.2.1.  Soil profile observation
We dug the pit at the coordinates: 30 P 0679636 E; 1355384 N until we encountered an obstacle at a depth of 120

cm and it is presented in the Figure 2. Our observations have shown us that this is a soil with a usable depth of less than 40

cm and a profile with three horizons:

e A first layer, 0 to 15 cm thick, grayish in colour (10YR6/3) when dry and brown (10YR4/3) when wet. The texture is
sandy-silty with 5% ferruginous gravel. The structure is a weakly developed subangular polyhedral. The pores and roots
are numerous, ranging from very fine to medium and fine. Biological activity is well-developed.

e Asecond layer, 15 to 30 cm thick, brownish in colour (10YR6/6) when dry and (10YR4/6) when wet. The texture is silty-
sandy with 20% ferruginous gravel. The structure is a weakly developed subangular polyhedral. The pores and roots are
numerous and very fine, and biological activity is well-developed.

e A third layer, between 30 and 40 cm deep, is brown (10YR4/6) when wet. Its texture is clayey with 50% ferruginous
gravel. The structure is weakly developed subangular polyhedral. The pores are numerous and fine, while the roots are
sparse and very fine, and biological activity is low.

The morphological characteristics obtained following the description of the Commission for Pedology and Soil Mapping (CPSM,
1967), allowed us to identify a single soil subgroup belonging to a single soil class: the class of soils with iron and manganese
sesquioxide’s. The soil subgroup described is that of shallow, leached, indurated tropical ferruginous soils.

Figure 2. Soil profile
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3.2.2. Physical properties classification
The physical properties of soils in the study area were analyzed to determine their suitability for high-value crops such as
pineapple, coffee, and mango. The results of the physical properties obtained through the soil profile are shown in the Table 2.

Table 2. Results of the soil physical properties
Sample Texture Root Soil depth
medium

Sample 1 Sandy loam Fine, Slightly
Coarse, <40
Moderate

Sample 2 Sandy loam Fine, Slightly
Coarse, <40
Moderate

Sample 3 Sandy loam Fine, Slightly
Coarse, <40
Moderate

The evaluation of soil physical properties revealed significant implications for crop suitability in the study area. Texture,
Root medium and soil depth were assessed against the ecological requirements of pineapple, coffee, and mango and are presented
in the Table 3.

Table 3. Land suitability classification from soil physical parameters

Sample 1 Sample 2 Sample 3
Parameters | Commodity | Result Corresponding | Result Corresponding Result | Corresponding
class class class
Texture Pineapple S1 S1 S1
Coffee Sandy S2 Sandy S2 Sandy | S2
Manggo loam S1 loam S1 loam S1
Root Pineapple Fine, S1 Fine, S1 Fine, S1
medium Coffee Slightly S1 Slightly S1 Slightl | S1
Manggo Coarse, S1 Coarse, S1 y S1
Moderate Moderate Coarse,
Modera
te
Soil depth Pineapple S1 S1 S1
Coffee <40 N <40 N <40 N
Manggo S1 S1 S1

Texture, rooting medium, and effective soil depth were among the physical attributes of the soil that were assessed in
order to ascertain their impact on crop development and land suitability.

For the soil texture, we found that Soils in all three samples were classified as sandy loam, which is ideal for pineapple
(S1) due to its excellent drainage and aeration. Mango also showed great compatibility (S1) in these conditions, indicating its
adaptation to sandy loam soils. Coffee, on the other hand, was classed as moderately appropriate (S2) because optimal
development demands finer-textured soils with greater water retention capacity. This type of soil has a well-balanced ability to
retain water, build a stable structure, offer adequate aeration, and maintain a reasonable soil temperature (Easton & Bock, 2015).
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These findings are consistent with those of Zolekar et al. (2024), who stressed soil texture as a key factor of crop-specific
adaptability in semi-arid environments.

The root medium was consistently classified as fine to slightly coarse, with moderate consistency, which aided root
penetration and nutrient uptake. All three crops pineapple, coffee, and mango were classified as highly suitable (S1) under this
parameter. A good rooting medium ensures high oxygen diffusion rates for respiration, reduces mechanical resistance, and
facilitates easy root penetration, all of which support healthy plant growth (Watson, G. W. ef al., 2014). This outcome is in line
with FAO standards from 2022, which emphasize how crucial high-quality root media is to the survival of perennial crops.

For coffee, soil depth turned out to be a limiting factor. Coffee was categorized as not appropriate (N) in all samples with
depths reported at less than 40 cm, indicating that it needs deeper soils to sustain large root systems. Coffee requires deep soils,
usually larger than 100 cm, due to its enormous root system and constant water requirement. Shallow soil (<40 cm) severely
inhibits water intake and causes quick plant stress during dry periods (DaMatta et al., 2019). On the other hand, because of their
less demanding root systems in terms of depth, pineapple and mango were categorized as very suited (S1). Pineapple roots are
shallow and usually concentrate within the top 15-30 cm of soil, which allows them to grow in relatively shallow soil
(Bartholomew et al., 2020). Mango, although capable of forming deep taproots, can adapt to somewhat shallow soils assuming
appropriate aeration and drainage (Litz, 2009).

3.3. Soil chemical characteristics

The chemical parameters of the soil at the Saaba experimental site were assessed using composite samples obtained at
depths ranging from 0 to 25 cm prior to the start of the study. The analysis results are reported in Table 4 below.
Table 4. Results of soil chemical parameters

Sample Organic Organic Phosphorus | Potasssium (K) | pH (H20)
matter (MO) | Carbon (C) P)

Sample 1 0.73 0.42 2.44 48.54 5.80

Sample 2 2.00 1.16 2.40 79.25 5.70

Sample 3 1.52 0.88 0.83 51.51 5.70

To assess the suitability of the Saaba experimental site for pineapple, coffee, and mango cultivation, the observed soil
chemical parameters were compared to normal land requirements. The classification follows the FAO framework, which is
divided into four categories: S1 (Highly Suitable), S2 (Moderately Suitable), S3 (Marginally Suitable), and N (Not Suitable). The
results are reported in Table 5.

Table 5. Land suitability classification from soil chemical characteristics

Sample 1 Sample 2 Sample 3
Parameters | Commodity | Value | Corresponding | Value | Corresponding | Value | Corresponding
class class class
pH (H20) Pineapple Sl Sl Sl
Coffee 5.80 S2 5.70 S2 5.70 S2
Manggo S1 S1 S1
Phosphorus | Pineapple N N N
(P) (mg/kg) | Coffee 244 | N 240 | N 0.83 | N
Manggo N N N
Potassium Pineapple S1 S1 S1
(K) (mg/kg) | Coffee 48.54 | Sl 79.25 | S1 51.51 | S1
Manggo S1 S1 S1
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Carbon Pineaple S3 S2 S2
organic (C) | Coffee 0.42 S3 1.16 S2 0.88 S2
(%) Mango S3 S2 S2
Organic Pineapple N S2 S2
matter (%) | Coffee 0.73 N 2.00 S3 1.52 S3
Mango N S2 S2

3.3.1. Soil pH

Soil pH values ranging from 5.70 to 5.80 are optimal for pineapple and mango, both classified as highly suitable (S1).
They grow best on slightly acidic soils with a pH of 5.5-6.0, which assures nutrient availability (particularly zinc, copper, iron,
and manganese) (Shokalu et al., 2019), optimizes macronutrient uptake, and reduces waterlogging. Studies show that sandy or
loamy soils with this pH range are good for root development and fruit quality (Hossain, 2016). Coffee, however, was classified as
moderately suitable (S2), since it prefers slightly more acidic conditions (5.0—6.5). Research reveals that optimal growth
conditions for Coffea species often occur within a pH range of 6.0 to 6.5. However, cultivation succeeds across a greater spectrum
(Alvim & Kozlowski, 2013). These results are consistent with those of Mena et al. (2025), who highlighted the significance of soil
pH for crop resilience and nutrient solubility.
3.3.2.  Available phosphorus

Phosphorus levels were critically low in all samples (0.83-2.44 mg/kg), resulting in a categorization of "not suitable" for
all three crops. Phosphorus deficit is thus the most important chemical constraint in the research area. Tropical soils often contain
high levels of iron and aluminum oxides, which strongly fix phosphorus and reduce its availability to plants (Weil & Brady,
2017). Low phosphorus supply inhibits root development, flowering, and fruit formation. Insufficient phosphorus affects
blooming intensity and fruit set in perennial crops such as coffee and mango, whereas severe deficiency stunts growth and causes
delayed maturity in pineapple (DaMatta ef al., 2019; Bartholomew et al., 2020). The extremely low P levels suggest that fertilizer
application or phosphate amendment is critical for long-term crop production.
3.3.3. Potassium

In comparison to phosphorus, potassium levels were adequate in all samples. All samples tested extremely appropriate
(S1) for pineapple, coffee, and mango, with values ranging from 48.54 mg/kg to 79.25 mg/kg. Potassium is commonly referred to
be a "quality element" for perennial crops because of its various physiological activities, such as osmotic control (Meena, N. et al.,
2024). In fact, Potassium governs the opening and closing of stomata, allowing the plant to successfully manage water stress and
maintain cell turgor. It also activates more than 60 enzymes involved in protein synthesis, photosynthesis, and sugar metabolism.
It improves fruits quality by stimulating the transfer of sugars (photosynthates) from leaves to fruit, hence boosting size, color, and
flavor (Liaqat, S. et al., 2022). According to Handayania et al. (2022), biochemical activities in pineapple plantations are
supported by adequate potassium availability, while Asare et al. (2024) discovered that conservation agricultural methods in
Burkina Faso help to maintain high soil potassium levels.
3.3.4. Soil Organic Carbon and Organic Matter

The organic carbon (C) level varied from 0.42% in Sample 1 (marginally appropriate, S3) to significantly higher values
in Samples 2 and 3, which achieved moderately suitable (S2) classification for pineapple and mango. The organic matter (OM)
followed a similar trend, with Sample 1 (0.73% OM) classified as N for all crops, while Samples 2 and 3 achieved S2 for
pineapple and mango but remained S3 for coffee. These findings must be viewed within the context of Burkinab¢ soil dynamics.
Soil organic matter loss is a significant degrading process that threatens agricultural sustainability in West Africa. Research on
soil organic carbon management and adequate fertilizer recommendations has shown that organic matter levels below key
thresholds reduce soil productivity (Bationo, A. et al, 2018). The low organic matter in Sample 1 suggests advanced soil organic
matter depletion, most likely caused by continuous farming with insufficient organic inputs. In Burkina Faso, studies on
determining soil nutrient capacity for updating fertilizer recommendations under soil and water conservation strategies highlighted
the necessity of organic matter management (Youl, S. et al., 2018). The improvement in S2 in Samples 2 and 3 indicates a better
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soil management history or more favorable textural conditions for organic matter stability. However, coffee's constant S3
classification based on organic matter demonstrates the crop's high sensitivity to topsoil organic condition. Research on integrated
soil fertility management in West Africa has shown that coffee and other perennial crops establish root systems that rely largely
on well-structured, organic-rich surface horizons to acquire nutrients and water (Maro, G. ef al., 2024). Research in Burkina Faso
has shown that techniques like as integrated nutrient management, the use of composted organic additions, and reduced tillage can
reduce oxidation of existing organic matter. In Burkinabe, such integrated soil fertility management practices serve as the
foundation for long-term perennial crop yield (Ouédraogo E. et al., 2001).

3.4. and suitability evolution

Land suitability evaluation is a process used to determine a piece of land's qualities and suitability for a given
commodity's growing needs (Wijaya et al., 2024). It needs information on soil quality and the environment, which are gathered by
sampling in a particular location. The topography, climate, soil conditions, soil quality, and other physical environmental
attributes of the area under evaluation are all included in the land suitability assessment for agricultural characteristics (Iswan et
al., 2019).

Based on the results, it can be seen that the site of Saaba have several limiting factors for the growth of the commodities
pineapple, coffee and mango. The first limiting factor is the soil depth that is not suitable for coffee plantation. For a good
distribution in the soil, coffee’s roots require a soil depth up to 100 cm (Defrenet E. ef al., 2016). The second limiting factor is the
low level of phosphorus which class the three commodities as non-suitable. it would be necessary to apply mineral P fertilizers to
adjust the level of phosphorus in the soil (Khan A. et al., 2023). Low phosphorus availability is strongly linked to soil acidity and
to increase the pH might increase also the level of phosphorus. So, as a solution, we need to apply agricultural lime (CaCOs) or
dolomite (CaMg (CQO:s) 2) in the soil (Altland & Jeong, 2016). The final limiting factor is the low level of organic carbon and
organic matter which class the commodities as either marginally suitable or not suitable. To face this challenge, we should organic
amendments such as poultry manure (very effective), compost or green waste compost in order to increase carbon sequestration,
improve soil structure and enhance microbial activity ensuring sustainable agricultural productivity (Omokaro, G. O. et al., 2024).

4. CONCLUSION

The land suitability evaluation, which incorporates meteorological, physical, and chemical characteristics, reveals distinct
variances in crop adaptability across the research area. Pineapple was regularly rated as the most favorable crop, with S1 ratings
for soil texture, rooting medium, depth, pH, and potassium availability. Its ability to withstand semi-arid environments and
tolerate sandy loam soils making it an attractive alternative for diversification and intensification. Mango also shown great
suitability (S1) under most parameters, particularly soil pH and potassium, despite mild restrictions in organic carbon and organic
matter, indicating the need for fertility management. Coffee production was limited due to shallow soil depth (<40 cm) and poor
phosphorus levels, resulting in classifications ranging from marginal (S2) to not acceptable. While coffee can benefit from enough
potassium and a reasonable pH, its ecological needs are not entirely supplied under current conditions. In general, the area has a
great deal of potential to support the sustainable production of mango, coffee, and pineapple using crop-specific fertilization
techniques and proper soil management. In order to maximize resource use efficiency, boost agricultural output, and support long-
term food security and sustainable agricultural growth, site-specific management based on homogeneous land units is highly
advised.

REFERENCES

1. Alvim, P. de T., & Kozlowski, T. T. (Eds.). (2013). Ecophysiology of tropical crops (Ist ed.). Academic Press/Elsevier.
https://shop.elsevier.com/books/ecophysiology-of-tropical-crops/alvim/978-0-12-055650-2

2. Asare, K., Mensah, A., Osei, E., & Boateng, N. Y. (2024). Impact of continuous conservation agriculture on soil
chemistry and crop productivity in Burkina Faso. International Journal of Chemical Research and Development, 6(2),
91-97.

3. Altland, J. E., & Jeong, K. Y. (2016). Dolomitic lime amendment affects pine bark substrate pH, nutrient availability, and
plant growth: A review. HortTechnology, 26(5), 565573

929 “Corresponding Author: Youmandja Arif Riyak Thiombiano Volume 09 Issue 02 February 2026
Available at: www.ijcsrr.org
Page No. 921-932


https://doi.org/10.47191/ijcsrr/V9-i2-37
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://shop.elsevier.com/books/ecophysiology-of-tropical-crops/alvim/978-0-12-055650-2

International Journal of Current Science Research and Review

ISSN: 2581-8341 (lL.’A]]

Volume 09 Issue 02 February 2026

DCSRR
DOI: 10.47191/ijesrr/V9-i2-37, Impact Factor: 8.048 M
IJCSRR @ 2026 www.ijesrr.org
4. Bationo, A., Ngaradoum, D., Youl, S., Lompo, F., & Fening, J. O. (Eds.). (2018). Improving the profitability,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

sustainability and efficiency of nutrients through site specific fertilizer recommendations in West Africa agro-ecosystems.
Volume 1. Cham, Switzerland: Springer.

Bartholomew, D.P., Paull, R.E., & Rohrbach, K.G. (2020). The Pineapple: Botany, Production and Uses (2nd ed.). CABI
Publishing.

Budianto, Y., Tjoneng, A., & Ibrahim, B. (2021). Evaluation of land suitability for rice (Oryza sativa L.) in Herlang
District, ~ Bulukumba  Regency.  AgrotekMAS  Jurnal  Indonesia:  Jurnal Ilmu  Pertanian,  2(3).
https://doi.org/10.33096/agrotekmas.v2i3.210

CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS). Burkina Faso. CCAFS West
Africa Regional Program. Accessed February 13, 2026. Available at: https://ccafs.cgiar.org/regions/west-africa/burkina-

faso

Chemura, A., Gleixner, S., & Gornott, C. (2020). Dataset of the suitability of major food crops in Africa under climate
change. Scientific Data, 7(273). https://doi.org/10.1038/s41597-020-00600-9

CPCS. (1967). Soil classification. Paris: Commission for Pedology and Soil Mapping, 96 pp.

DaMatta, F.M., Rahn, E., Laderach, P., Ghini, R., & Ramalho, J.C. (2019). Why could the coffee crop endure climate
change and global warming to a greater extent than previously estimated? Climatic Change, 152, 167-178.

Djaenudin, D., Marwan, H., Subagjo, H., & Hidayat, A. (2011). Technical Guidelines for Land Evaluation for
Agricultural Commodities. Center for Agricultural Land Resources Research and Development, Indonesian Agency for

Agricultural Research and Development, Bogor, Indonesia.

Defrenet, E., Roupsard, O., Van den Meersche, K., Charbonnier, F., Pérez-Molina, J. P., Khac, E., Prieto, 1., Stokes, A.,
Roumet, C., Rapidel, B., & Jourdan, C. (2016). Root biomass, turnover and net primary productivity of a coffee
agroforestry system in Costa Rica: Effects of soil depth, shade trees, distance to row and coffee age. Annals of Botany,
118(4), 833-851. https://doi.org/10.1093/aob/mcw153

Elsevier. (n.d.). Land suitability — Section 3.2.1 Land suitability assessment. In ScienceDirect Topics: Agricultural and
Biological Sciences. Retrieved February 13, 2026, from https://www.sciencedirect.com/topics/agricultural-and-
biological-sciences/land-suitability

Food and Agriculture Organization of the United Nations (FAO). 1976.Framework for Land Evaluation. FAO Soils
Bulletin No. 32. Rome, Italy.

FAO. (2022). Guidelines for soil description (5th ed.). Rome: Food and Agriculture Organization of the United Nations.
Faso Observateur. Burkina Faso Achieves Agricultural Milestone with Previously Impossible Crops. August 10, 2025.

Ouagadougou: Faso Observateur. Available at: https://fasoobservateur.com/burkina-faso-achieves-agricultural-milestone-
with-previously-impossible-crops/

Gaisberger, H., Kindt, R., Loo, J., Schmidt, M., Bognounou, F., Da, S. S., Diallo, O. B., Ganaba, S., Gnoumou, A.,
Lompo, D., Lykke, A. M., Mbayngone, E., Nacoulma, B. M. 1., Ouedraogo, M., Ouedraogo, O., Parkouda, C.,
Porembski, S., Savadogo, P., Thiombiano, A., Zerbo, G., & Vinceti, B. (2017). Spatially explicit multi-threat assessment
of food tree species in Burkina Faso: A fine-scale approach. PLOS ONE, 12(9), e0184457.
https://doi.org/10.1371/journal.pone.0 184457

Handayania, R., Mubarik, N. R., Sutandi, A., Santosa, D. A., & Sudadi, U. (2022). Contributions of soil biochemical
properties as land productivity determinants for pineapple (Ananas comosus [L.] Merr.) plantation in Central Lampung

Regency, Indonesia. Journal of Natural Resources and Environmental Management, 12(4), 729-739.

Iswan, I., Zhiddiq, S., & Maru, R. (2019). Evaluation of land suitability for clove (Eugenia Aromatica L.) cultivation in
the Takapala Watershed, Upper Jeneberang Sub-Watershed, Gowa Regency. UNM Geographic Journal, 2(2), 121-129.
https://doi.org/https://doi.org/10.26858/ugj.v2i2.11575

Hossain, M. F. (2016). World pineapple production: An overview. African Journal of Food, Agriculture, Nutrition and
Development, 16(4), 11443—11456.

930 “Corresponding Author: Youmandja Arif Riyak Thiombiano Volume 09 Issue 02 February 2026

Available at: www.ijcsrr.org
Page No. 921-932


https://doi.org/10.47191/ijcsrr/V9-i2-37
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://doi.org/10.33096/agrotekmas.v2i3.210
https://ccafs.cgiar.org/regions/west-africa/burkina-faso
https://ccafs.cgiar.org/regions/west-africa/burkina-faso
https://doi.org/10.1038/s41597-020-00600-9
https://doi.org/10.1093/aob/mcw153
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/land-suitability
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/land-suitability
https://fasoobservateur.com/burkina-faso-achieves-agricultural-milestone-with-previously-impossible-crops/
https://fasoobservateur.com/burkina-faso-achieves-agricultural-milestone-with-previously-impossible-crops/
https://doi.org/10.1371/journal.pone.0184457
https://doi.org/https:/doi.org/10.26858/ugj.v2i2.11575

International Journal of Current Science Research and Review

ISSN: 2581-8341 /" Ll!g] \\

Volume 09 Issue 02 February 2026

DCSRR
DOI: 10.47191/ijesrr/V9-i2-37, Impact Factor: 8.048 M
IJCSRR @ 2026 WwWw.ijesrr.org
21. El Bilali, H. (2021). Climate change and agriculture in Burkina Faso. Journal of Aridland Agriculture, 7, 22-47.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

https://doi.org/10.25081/jaa.2021.v7.6596

Easton, Z. M., & Bock, E. (2015). Soil and soil water relationships (Virginia Cooperative Extension Publication BSE-
194P). Virginia Tech. https://www.pubs.ext.vt.edu/BSE/BSE-194/BSE-194.html

Khan, A., Zhang, G., Li, T., & He, B. (2023). Fertilization and cultivation management promotes soil phosphorus
availability by enhancing soil P-cycling enzymes and the phosphatase encoding genes in bulk and rhizosphere soil of a
maize crop in sloping cropland. Ecotoxicology and Environmental Safety, 264, 115441.

Liaqat, S., Chhabra, S., Saffeullah, P., Igbal, N., & Siddiqi, T. O. (2022). Role of potassium in drought adaptation:
Insights into physiological and biochemical characteristics of plants. In Role of potassium in abiotic stress (pp. 143-162).
Singapore: Springer Nature.

Litz, R. E. (Ed.). (2009). The mango: Botany, production and uses (2nd ed.). Wallingford, UK: CAB International.

Maro, G., Mbwambo, S., Kilambo, D., & Kiwelu, L. (2024). Integrated soil fertility management practices for coffee in
Tanzania: A review. World Journal of Agricultural Research, 12(1), 7—15. https://doi.org/10.12691/wjar-12-1-2

Meena, N., Umesha, C., Sanathkumar, M., & Nain, A. (2024). Effect of potassium and boron on growth and yield of
mustard (Brassica juncea L.). International Journal of Advanced Biochemistry Research, 8(7, Part N), 1100-1102.
https://doi.org/10.33545/26174693.2024.v8.i7n.1673

Meena, R., Meena, A. K., Meena, R., & Meena, Y. (2025). Soil pH and nutrient availability. In Sustainable soil
management (pp. 93—114). New Delhi: Biotech Books.

Vayssiéres Jean-Frangois, Coulibaly Ousmane, Sinzogan Antonio Alain Coffi, Adandonon Appolinaire, Dakouo Dona,

Dabire Rémy Anogmain, Ouedraogo Sylvain Nafiba. 2012. Mango cultivation in Burkina Faso. In: Mango vol. 2:
cultivation in different countries. (Eds.) Sudha G Valavi, K Rajmohan, JN Govil, KV Peter and George Thottappilly.
Houston: Studium Press LLC, pp. 208-229. ISBN 1-933699-94-9

Mukasa, Adamon N., and Adeleke O. Salami. Gender Productivity Differentials among Smallholder Farmers in Africa: A
Cross-Country Comparison. Africa Economic Brief, No. 231, December 2015. African Development Bank Group.
Omokaro, G. O., Osarhiemen, 1. O., Idama, V., & Airueghian, E. (2024). The role of organic amendments and their
impact on soil restoration: A review. Asian Journal of Environment & Ecology, 23(11), 41-52

Ouédraogo, Eliezer, Abdoulaye Mando, and N. P. Zombré. Use of Compost to Improve Soil Properties and Crop
Productivity under Low Input Agricultural System in West Africa. Agriculture, Ecosystems & Environment, 84(3), 2001,
pp. 259-266. Elsevier.

Sakiroh, S., Rokhmah, D. N., & Supriadi, H. (2021). Potential success of fruit formation of five Robusta coffee clones.
Vegetalika, 10(2), 93—104.

Shokalu, A. O., et al. (2019). Impact of land use practices on soil nutrient distribution and availability under different
horticultural cropping systems. Horticultural Society of Nigeria (HORTSON).

Sourgou, H., & Diemer, A. (2024). National food security: Towards a new sustainable food system (FS) in Burkina Faso.
Modern Economy, 15(6), 599—-649 https://doi.org/10.4236/me.2024.156031

United Nations Development Programme (UNDP). Promoting Index-Based Weather Insurance for Small Holder Farmers
in Burkina Faso. Global Environment Facility (GEF) Project ID: 8032. Implementing Agency: UNDP; Executing

Agency: Ministry of Environment and Sustainable Development, Burkina Faso. Approved FY 2020. Available at:
https://www.adaptation-undp.org/projects/promoting-index-based-weather-insurance-small-holder-farmers-burkina-faso
Watson, G. W., Hewitt, A. M., Custic, M., & Lo, M. (2014). The management of tree root systems in urban and suburban
settings: A review of soil influence on root growth. Arboriculture & Urban Forestry, 40(4), 193-217.
https://doi.org/10.48044/jauf.2014.021

Wijaya, Y.G., Budiyanto, S., & Purbajanti, E.D. (2024). Land suitability evaluation as an effort to increase food crop
production in Kasihan District, Bantul Regency. Journal of Soil and Land Resources, 11(1), 233-245.
https://doi.org/10.21776/ub.jts].2024.011.1.25

Weil, R. R., & Brady, N. C. (2017). The nature and properties of soils (15th ed.). Upper Saddle River, NJ: Pearson.

931 “Corresponding Author: Youmandja Arif Riyak Thiombiano Volume 09 Issue 02 February 2026

Available at: www.ijcsrr.org
Page No. 921-932


https://doi.org/10.47191/ijcsrr/V9-i2-37
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://doi.org/10.25081/jaa.2021.v7.6596
https://www.pubs.ext.vt.edu/BSE/BSE-194/BSE-194.html
https://doi.org/10.12691/wjar-12-1-2
https://doi.org/10.33545/26174693.2024.v8.i7n.1673
https://doi.org/10.4236/me.2024.156031
https://www.adaptation-undp.org/projects/promoting-index-based-weather-insurance-small-holder-farmers-burkina-faso
https://doi.org/10.48044/jauf.2014.021
https://doi.org/10.21776/ub.jtsl.2024.011.1.25

International Journal of Current Science Research and Review

ISSN: 2581-8341 (/ |L. !J_] \]

Volume 09 Issue 02 February 2026 webvegy
DOI: 10.47191/ijesrr/V9-i2-37, Impact Factor: 8.048 M

IJCSRR @ 2026

wWww.ijcsrr.or

40.

41.

42.

43.

Workneh, M. A. (2020). Gender inequality, governance, and poverty in Sub-Saharan Africa. Poverty & Public Policy,
12(2), 150—174. https://doi.org/10.1002/pop4.270

World Bank. (2017). Burkina Faso: Priorities for Poverty Reduction and Shared Prosperity — Systematic Country
Diagnostic. Washington, DC: World Bank Group.
https://documents1.worldbank.org/curated/en/950551492526646036/pdf/SCD-Final-april-10-FINAL-002-de-002-
04132017.pdf

Youl, S., Ouedraogo, J., Ezui, S. K., Zougmore, R., Sogbedji, M. J., & Bationo, A. (2018). Determining soil nutrient
capacity to update fertilizer recommendations under soil and water conservation techniques in the Zondoma watershed of
Burkina Faso. In A. Bationo et al. (Eds.), Improving the profitability, sustainability and efficiency of nutrients through
site specific fertilizer recommendations in West Africa agro-ecosystems (pp. 91-104)

Zolekar, R. B., Patel, H. P., & Kasar, S. N. (2024). A methodological framework to assess land suitability for agriculture.
Springer Nature.

Cite this Article: Riyak Thiombiano, Y.A., Bonkian, A.F., Ouedraogo, C.J. (2026). Land Suitability Analysis of Coffee (Coffea
arabica), Pineapple (Ananas comosus) and Mango (Mangifera indica) for Sustainable Agriculture and Food Security in
Burkina Faso, West Africa. International Journal of Current Science Research and Review, 9(2), pp. 921-932. DOI:
https://doi.org/10.47191/ijcsrr/V9-i2-37

932 “Corresponding Author: Youmandja Arif Riyak Thiombiano Volume 09 Issue 02 February 2026

Available at: www.ijcsrr.org
Page No. 921-932


https://doi.org/10.47191/ijcsrr/V9-i2-37
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://doi.org/10.1002/pop4.270
https://documents1.worldbank.org/curated/en/950551492526646036/pdf/SCD-Final-april-10-FINAL-002-de-002-04132017.pdf
https://documents1.worldbank.org/curated/en/950551492526646036/pdf/SCD-Final-april-10-FINAL-002-de-002-04132017.pdf
https://doi.org/10.47191/ijcsrr/V9-i2-37

