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Cocoa versus rubber tree
landscapes: are tree
plantations hotspots of soil
biodiversity? Evidence
from Cote d’lvoire




L Trees in agricultural
landscapes can provide
more favorable habitats
for soil biodiversity.”

Barrios et al., 2018




Context

e-o soil fauna is strongly dependent of the type of

vegetation that covers soil (Schroth et al., 2004;
Schmidt et al., 2022).

oo Forest conversion have a negative impact on soil fauna
(Chaudhuri et al., 201 3).

oo The replacement trees-based crops occupied
vegetation cover in humid and Subhumid region of
Cote d’lvoire, particularly cocoa and rubber plantation.
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Objectives

General objective Specific objectives

To assess the impact of these ¢ Measure abundance of

two tree-based systems on the earthworms in rubber
biodiversity of soil organisms in and cocoa landscapes.
the south and the centre-west . Evaluate the diversity

of Cote d'lvoire. of earthworms in the

two systems.



Methods

«o Two distinct sites according to tree-based
commodities growth stage availability.
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Figure 4: cocoa landscape in Goulikao, Centre-

Figure 4: Rubber landscape in Tiéviessou, south Western Cote d'voire.

6  Cote dlvoire.



Table 1 Different habitat categories

Site 1 Site 2
Habitats Habitats
Azagny Forests x 3 Goulikao forests x 3
Rubber 7 years x 3 Cocoa 7yearsx 3
Rubber 15 years x 3 Cocoa b yearsx 3
Rubber 30 years x 3 Cocoa 30 years x 3

Figure 6: Sampling of earthworms using hand-sorted
soil monoliths.



Sample processing

Identification of
earthworm species

Counting and Weighing of
earthworms species

Methods

Data processing

Estimation of
earthworm density
and biomass

Determination of
earthworm diversity
through average
number, Shannon,
Simpson index and
evenness.

Data analysis

Data analysis using R
software version 3.6.2
with a significance level of
5% (R Core Team, 2020)



Results: Abondance of earthworms
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Figure : Density and biomass of earthworms in rubber and cocoa landscapes.



Diversity of earthworms in rubber landscape

Table 2: Earthworm diversity in topsoil (0—10 cm) and subsoil (10-30 cm) in rubber landscape.

Layer 0-10 cm Azagny Forests  Rubber 7 years Rubber 15 years Rubber 30 years Iiga:t;;tiectaelrs
Average species number 3.80 +0.512 753 +0.39b 6.87 + 0.42°¢ 6.20 + 0.59 d )s:(?%gf
Shannon index (H) 1.49+0.182 2.33+0.11° 2.20+0.11b 1.87£0.18% )s:g%gs
Evenness 0.82+0.062 0.80 +0.02% 0.80 £0.02% 0.73 £0.04° ;‘2:0%531
Simpson index (D) 0.41 £ 0.052 0.25 £0.02° 0.29 £ 0.03% 0.33 £0.04 2 ;(Z:O%ﬁ

Layer 10-30 cm

Average species number 1.73£030% 1600432 16740232 1.80 £ 059 2 ;(2:02?[57
Shannon index (H') 052£018¢  057£0.20° 054£0152  056+021a f:g_';gg
Evenness 034£011¢ 03440112 0440122  038£011% ),(::8.':252
Simpson index (D) 071£009¢  043%011¢ 054£0102  050%0102 )g:g_'ffg




Diversity of earthworms in cocoa landscape

Table 3: Earthworm diversity in topsoil (0—10 cm) and subsoil (10-30 cm) in cocoa landscape.

Layer 0-10 cm Goulikao forests Cocoa 7 years Cocoa 15 years Cocoa 30 years S
Parameters
. X2 =1.264
Average species number 540 +0.242 5.40 £0.382 5.00 £0.352 5.47 £0.322
p=0.738
. X2 =4.493
Shannon index (H’) 1.77+0.112 1.94 +0.132 1.62+0.102 1.83+0.122
p=0.213
x?=5.279
Evenness 0.74 £0.042 0.81 £0.032 0.71£0.032 0.77 £0.052
p =0.153
. . X2 =7.943
Simpson index (D) 0.41 £0.042 0.32+£0.032 0.42 £0.032 0.36 £ 0.042
p =0.043
Layer 10-30 cm
2 =
Average species number 3.07+0.302 2.60+0.292 233+0.362 2.33+0.322 )’() _ 53322
Shannon index (H’) 1.28+0.142 1.02+0.14 2 0.94+0.192 0.86 +0.16 2 E f (1)332
F=1.755
Evenness 0.81 £0.06 @ 0.73+0.082 0.56+0.112 0.58 £0.10 2 _
p =0.166
2 =
Simpson index (D) 0.46 +0.052 0.55+0.052 0.45+0.09 2 0.57 +0.07 2 X*=5.156

p=0.161




Conclusion

Appearance of exotic species such as Pontoscolex corethrurus
In rubber plantations, as a monocultural system.

No change in earthworm density and diversity of cocoa
agroforestry system.

Tree diversity in cocoa could explain the conservation of
earthworm density and diversity along the chronosequence.

Highlighting the role of tree plantations in the growth and
development of earthworm populations and thus in mitigating
biodiversity loss.
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