Drabo et al., 2024 Journal of Animal & Plant Sciences (J.Anim.Plant Sci. ISSN 2071-7024) :" = :
Vol.59(2) : 10899 -10908 https://doi.org/10.35759/JAnmPISci.v59-2.5 | ~i ;:

Farmers' perceptions of soil degradation and the
efficacy of anti-erosion structures in orchards in
western Burkina Faso

Corneille DRABO™; Harouna BOUGOUM', Windpouiré Vianney TARPAGA? Jacob
SANOU? and Mahamadou SAWADOGO"'

'Laboratoire Biosciences, Département de Biologie et Physiologie végétales, Université Joseph KI-ZERBO, 03 BP 7021 Ounaga-
dongon 03, Burkina Faso.

2 Agricultural research and environment Institute/ National Centre of Scientific Research and Technology, Farako-Ba Station, 01
BP: 910 Bobo-Dioulasso 01, Burkina Faso.

*Corresponding anthor, E-mail: drabo.corneille@yahoo.com ; Tel: 00226 73 47 77 95

Keywords: Mango trees, survey, anti-erosion works, Cascades.

Submitted 16/12/2023, Published online on 29/02/2024 in the Journal of Animal and Plant Sciences
(I. Anim. Plant Sci.) ISSN 2071 — 7024

1 ABSTRACT

Mango production is of considerable socio-economic importance. It contributes to food
security and is a major source of foreign currency income. Despite these assets, soil
degradation in mango orchards is a threat to mango production. This study aims is to
contribute to the recovery of degraded soil in mango orchards in order to optimise yields.
The study was carried out in three localities (Banfora, Tiéfora and Bérégadougou) in the
Cascades region on a random sample of 100 producers. The survey was carried out by direct
administration of a questionnaire. The results show different levels of perception of soil
degradation in mango orchards. For example, 80% of farmers said that they had perceived
soil degradation in terms of rainwater run-off and the appearance of gullies, 50% of farmers
perceived it in terms of reduced yields and 20% of farmers described it in terms of the
morphology of the fruit, which was becoming smaller and smaller. To combat this scourge,
100% of the mango farmers surveyed built bunds of beaten earth, 90% used manure and
ploughing, and 20% used agroforestry and filter bunds. In terms of the positive impact of the
improvements made, 80% of farmers mentioned the soil restoration effect, 60% said that
yields had increased and 15% said that groundwater had been recharged. Despite all this,
chemical pesticide treatments are the most widely used by farmers. In view of the results
obtained, it would be necessary to adopt these different soil recovery techniques to optimise
mango production in orchards.
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2 INTRODUCTION

Fruit production in general, and mango
production in particular, is of considerable
socio-economic importance (PAFASP, 2011).
According to Ouédraogo (2011), orchards
account for 58% of plantations and 55.20% of
fruit producers in our country. This production
have an important role in the national economy,
with an average production of 300,000 tonnes
of mangoes per year (UNPM-B, 2020). It also
contributes to the food security of populations
in production areas. The mango industry
generates more than 15 billion FCFA a year for
the country's economy (APROMAB, 2020) and
is a major source of foreign currency. Despite its
strengths, production difficulties linked to the
progressive degradation of the soil exist. The
soil is subject to rainwater run-off and drought.
One study estimates that around 11% of the

3 MATERIALS AND METHODOLOGY

3.1 Choice of study site: This study was
carried out in three localities (Banfora, Tiéfora
and Bérégadougou) in the Cascades region
(Figure 1). The climate in the study area is south
Sudanian (Fontes and Guinko, 1995). Generally,
the amount of water collected varies between
7754 mm and 1278.3 mm, with an average of
1074.01 mm per vyear. Average annual
temperatures range from 17 to 36°C and are
relatively mild, with a temperature range of
19°C. The soils in our study area are of the
leached tropical ferruginous type. According to
the summary of ORSTOM work by Fontes and

country's soil is considered to be much degraded
and 34% moderately degraded (SNRCRS 2019).
In addition, water and wind erosion in the study
area has often led to the abandonment of arable
soil. This is a daily problem to be solved in
mango orchards. The search for suitable
techniques for restoring, conserving and
recovering the productive potential of the soil is
therefore a constant concern. The fight against
this phenomenon involves implementing the
agro-ecological intensification approach. This
study was initiated to help reverse this trend
towards degradation, with a view to improving
orchard  productivity, = preserving  the
environment and practicing sustainable, resilient
agriculture. One of the approaches chosen, with
the participation of producers, is the
development of anti-erosion sites and the use of
compost in mango orchards.

Guinko (1995), these soils are variable in texture,
generally tending to be sandy in the surface
horizons and clayey in the deeper horizons (> 40
cm). They have an imperfect water regime due
to poor physical properties (porosity and
permeability). These soils are unable to retain
enough cations (Mg2+, Ca2+, Fe2+) that can be
absorbed by plants. These cations help to
strengthen plant cell walls by stopping parasitic
infections. Ultimately, these shallow, compact
soils with a sandy or silty texture contribute to
heavy run-off.
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Figure 1: Study area
3.2 Choice of sample: Cent (100) collected.  Producer

producers were identified for the purposes of
the survey. These producers were chosen
because they belonged to the mango-producing
agricultural areas most affected by soil
degradation due to water run-off, and because
they were available for the survey.

3.3 Design and administration of the
questionnaire: The questionnaire was designed
according to the information required
(questionnaire presented in the appendix). The
information was collected in two phases: an
interview phase and a survey phase. The
interviews took place with certain officials from
the deconcentrated agriculture department and
the department representing the mango
umbrella  organization, whose views were

4 RESULTS

4.1 Perception of soil degradation in
orchards: Figure 2 shows farmers' perceptions
of soil degradation. Eighty percent said they
perceived soil degradation in terms of rainwater
runoff and the disappearance of arable soil
(Figure 3-b). 50% of farmers agreed that yields

surveys and  direct
observations were carried out. A sample of 100
people was surveyed and the parameters
assessed included: observations and
measurements of earth bunds and filter bunds;
comparisons of mango tree production in
developed and undeveloped areas; production
and use of compost/manure, the effects of
developments and the difficulties associated
with their implementation.

3.4  Data processing and analysis: Sphinx
Plus2 software was used to draw up the
questionnaire and to analyse data. The data were
processed by counting them. The histograms
were constructed using Excel 2016, based on
data exported from Sphinx Plus2.

were low and that plant roots were exposed to
the soil surface (Figure 3-a). At the end, 20% of
farmers described the phenomenon in terms of
the morphology of the fruit, which was
becoming smaller and smaller.
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Phenomens of soil degradation

Figure 2: Farmers' perception of degradation.
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Figure 3: Some phenomena of soil degradation.

4.2 Phytosanitary treatments used: Figure
4 shows the phytosanitary treatments used by
mango farmers as part of integrated
management of the risks of fruit fly infestation
and disease control. In all, 80% of farmers

mentioned using chemical insecticides against
mango pests and diseases. 20% of farmers said
they used sex and food baits and plant extracts.
However, none of the farmers used natural
enemies to treat mango trees against pests.
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Figure 4: Disease and pest control methods

4.3  Anti-erosion structures for soil
recovery in orchards: Figure 5 shows the anti-
erosion measures applied in mango orchards in
our study area. It can be seen that 100% of the
mango farmers surveyed had built bunds of
rammed earth to restore the soil (Figure 6-a).
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90% used manure/compost and ploughing as
cultivation techniques to maintain soil fertility.
As for the agroforestry technique and the filter
dikes used to treat gullies (Figure 6-b), 20% have
used them for soil restoration.

Manure
application

Filtering
bunds

Anti erosions structures

Figure 5: Anti-erosion management practices in mango orchards
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4.4  Impacts of erosion control measures:
Figure 7 shows the positive impacts of
management on orchard soil. These include
increased productivity, soil reclamation, runoff
control, groundwater recharge and improved
incomes. For example 80% of mango orchard
farmers mentioned the effects of soil
restoration, with less gullying, a reduction in
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b) Rammed earth cages

Figure 6: Some anti-erosion works carried out in mango orchards

surface runoff and improved incomes on
managed soil. 60% of mango orchard farmers
said  that the improvements  offered
opportunities to increase yields. As for the
impact of development on orchard soils, 15% of
farmers pointed to the recharging of water
tables.
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Figure 7: Impact of anti-erosion measures

4.5  Topics of training received: Figure 8
shows the topics of training received by farmers.
In fact, 80% of the farmers surveyed had
received training on "Techniques for recovering
degraded soil", "Orchard hygiene" and

"Compost production". 50% of farmers said
they had received training on "Knowledge of
pests and diseases", "Control of mango pests
and diseases" and "Integrated management of
fruit flies".
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Figure 8: Training topics received

5 DISCUSSION

The orchards’ soils in the study area are in an
advanced state of degradation according to the
various soil observations and pedological
profiles carried out. This state of degradation is
thought to be due to the loss of topsoil and the
significant runoff of water into the orchards.
This water run-off outside the orchards will then
cause a reduction in organic matter and,
consequently, a drop in nutrient content. The
state of soil degradation in orchards is
confirmed by the work of Ouedraogo (2002),
who stated that favorable soil and climatic
conditions are a guarantee for the development
of the fruit sector in Burkina Faso, provided that
certain major constraints are overcome. Most
farmers see soil degradation in the form of
rainwater run-off, the disappearance of arable
soil and the appearance of gullies. The
consequences of this degradation of orchard
soil are low yields, the exposure of plant roots to
the open air and the filling in of watercourses.
The  farmers surveyed  described  the
phenomenon in terms of the morphology of
the fruit, which was becoming smaller and
smaller. This approach to the perception of soil
degradation is in line with previous studies
(Mukenza et al, 2021). The anti-erosion

measures applied in the mango orchards in the
study area are rammed earth bunds, the addition
of manure/compost, ploughing, agroforestry
and filter bunds. Ultimately, all the mango
farmers surveyed had built rammed earth bunds
to restore the soil. This shows the importance of
rammed earth bunds in the soil recovery process.
Manure, compost and ploughing are cultivation
techniques that help to maintain soil fertility.
However, the low level of mastery of cultivation
techniques is a serious handicap in obtaining the
quality products required for export (Ouedraogo
2002). Agroforestry and filter dikes are
cultivation techniques used to protect the soil.
For trees in production, the recommended
quantities of manure and chemical inputs for
each tree are 1 kg of manure, 1.8 kg of oilcake,
4.55 kg of bone meal, 0.91 kg of ammonium
sulphate and 13.6 kg of wood ash (Nadie e7 a,
2009). These fertilizers ensure good growth and
better yields from the mango trees. Similarly,
erosion control measures have a positive impact
on the soil. The use of natural enemies in the
treatment of mango trees against pests is still
unknown to farmers. The work of Sakandé et al
(2022) indicates that farmers have a good
perception of the involvement of pesticide use
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in soil degradation, even if this is not perceived
in our case. Phytosanitary treatments have
already been recorded in mango orchards in
western Burkina Faso, with weeding being the
only cultivation operation (Ouattara, 2009).
Preventive measures such as collecting and
destroying fallen fruit containing larvae reduce
the rate of reinfestation and delay it (Ouedraogo
2002). Nowadays, many countries are developing
rational chemical control methods for these

6 CONCLUSION

The general objective of this study was to
contribute to the recovery of degraded soil in
mango orchards in order to optimize yields. It
emerged from this work that the development
of earth bunds combined with manure and filter
bunds had significant impacts, particularly in
terms of increasing mango yields, reconstituting
soils, reducing erosion and retaining moisture on
the developed soils. This study clearly shows that
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soil management and other agro-ecological
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helping to improve people's well-being. In a
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in the price of chemical fertilizers, there is an
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producers to invest in improving the fertility of
orchard soils.
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15. Quelle est la date d'implantation du verger?

16. Quelle est I'age du verger?
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17. Quelles sont les variétés produites?
O Lippens O Amélie
O Brooks [ Kent
[ Keitt [0 Mangots ordinaires
O Valencia O Autres

Vous pouvez cocher plusieurs cases.

18. Quel estle type de production?
O Pure (mono variétale) O Association
O Pluri-vanétale
| HI-Itineraires techniques
19. Quelles sont les techniques de preparation de sols
que vous pratiquez ?
O Labours
O Piquettage
O Trouaison
O Apport de fumiers/compost

20. Quels sont les écartements que vous preconisez?
O5mX5m O10mX10m O7mX7m
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