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Carbon storage potential of agroforestry parkland in Cameroon
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INTRODUCTION

Agroforestry parks provide a wide range of ecosystem services that are

essential to sustain life on this planet and support the livelihoods of millions

Commons Attribution License, which of people worldwide [1. Agroforestry parks help stabilize the climate 2. The
permits unrestricted use, distribution crucial role of forest parks in mitigating and adapting to climate change is
and reproduction in any medium, now widely recognized 341, Agroforestry parks contribute significantly to
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provided the original author and mitigating climate change through their carbon absorption and storage

source are credited. functions 581, They play an important role in reducing climate-related g

agreements 891,

Reducing emissions from deforestation, forest degradation, sustainable forest man

stocks 121,
Agrosystems, as described in many works, can thus provide a

Agrosystems are refuges for endogenous species threatene activities caused by natural

average annual precipitation of 1200 mm and an average annual temperature of 25 °C. Vegetation is dominated

by shrubby savannas to tree degenerate facies as shown in Figure 1 [16-19],
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Figure 1. Location map of the study area.
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digitata, Anogeissus leiocarpus, Pterocg erminalia laxiflora). A randomized complete block design

(RCBD) was used to collect data : The RCBD is one of the most widely used experimental

en converted to diameter (dbh) using the formula: dbh = C/ m where C = circumference, dbh = diameter at
height, and m = 3.14.

ffon of herbaceous, litter, soil and fine roots
A destructive sampling method was used to quantify herbaceous and litter biomass. Herbaceous plants were
sampled in sub-quadrats (1 m x 1 m). All emergent herbaceous vegetation in the quadrats was cut above ground,

weighed and a pooled sample was taken from each sub-quadrat to determine oven dry weight in the laboratory 221,
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Litter was taken from sub-quadrats (0.5 m x 0.5 m) and the combined waste was collected. To determine moisture
content, samples are quickly returned to the laboratory where they are reweighed, dried at 70°C for 24 hours to

constant weight and then reweighed.

Soil samples were collected from five 0.2 m x 0.2 m sub-quadrats. Fine roots were extracted fro

oxidation method as shown in Figure 2 [23.24],

Figure 2. Inventory sampling method for woody trees and biomass estj
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on of carbon storage

Aboveground carbon stock (AGCs): The biomass of woody species was evaluated according to the allometric
equation developed by for dry tropical climates: AGB= expo [(-1.996+2.32In (DBH))]; in this formula AGB is
aboveground biomass (kg), DBH is diameter at breast height (cm) [251. To convert the above ground dry biomass to
carbon, 50 % of all trees biomass were assumed the carbon stock. So based on the aboveground carbon stock

calculated as follows [291: AGCs= AGB*0.5; in this formula AGCs is aboveground carbon stocks (Mg C/ha).
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Belowground Carbon Stock (BGCs): The aboveground biomass of woody trees thus calculated is used to deduce
the belowground biomass according to the allometric equation developed by 281, It is recommended by for dry areas
(rainfall < 1500 mm). The equation is as follows: BGB = exp [(-1.0587+0.8836 In (AGB))]; in this formula BGB is
belowground biomass (Kg); AGB is aboveground biomass (Kg). From this biomass, the amount of carbon (Mg C/ha)

was obtained by multiplying this biomass by a 50 % conversion factor [22.27],

Herbaceous and litter carbon stock: The percentage of dry matter of herbaceous and litter wa

dry biomass of the quadrate [29],

Dead wood carbon stock: Dead wood biomass was computed using the
where BDW= dead wood Biomass (Mg C/ha); DBH=Diameter at bre

carbon stock was computed by multiplying the total biomass of

Soil Organic Carbon (SOC): Soil bulk density was comp (W)/ (V); where BD: Bulk

density (g/cm3); W: Weight of dried soil (g); V: Volume he soil organic carbon stock was
OCs= Soil organic carbon stock per

unit area (Mg C/ha), % C= Carbon concentratiog Soil dep d BD: Bulk density (g.cm-3) [30.31],

Total carbon stock: The total carbon stock astry parklands will be obtained by summing all
RC+ SOCs; in this formula TC: general carbon stock; AGC:
Litter carbon; HC: Herbaceous carbon; DWC: Dead wood
organic carbon stock. The total carbon stock evaluated in
of CO2 absorbed using the 44/12 ratio corresponding to the
e ecological value was based on the following formula: TéqCO2 = TCxFCC

> the conversion factor of carbon to CO? equivalent=44/12 or 3.67.

RESULTS AND DISCUSSION

oveground carbon

stocks contained in aboveground (80.07 + 0.63 Mg C/ha) and belowground (16.67+ 0.14Mg C/ha)
biomass are higher in Adansonia digitata agroforestry parks. The analysis of variance shows significant differences
in the carbon stocks contained in aboveground (F=22.83; p=0.003<0.05) and belowground (F=38.63;

p=0.012<0.05) biomass between the four agroforestry parks studied. Our results show above-ground carbon
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stocks vary according to the different agroforestry parklands studied. Adansonia digitata agroforestry parkland
sequestered more aboveground carbon stocks (80.07 + 0.63 Mg C/ha) compared to Anogeissus leiocarpus (64.98

+ 0.49 Mg C/ha), Pterocarpus lucens (45.57 + 0.27 Mg C/ha) and Terminalia laxiflora (21.89 + 0.19 Mg C/ha).

The differences between the aboveground carbon stocks of four agroforestry parklands would be diamia the

conditions of the study environments.

Belowground carbon

mainly in part by the different textures, biochemical

s in each agroforestry parklands studied. Our results are

llometric equations, root characteristics of the species studied and the soil

ies are planted as shown Figure 3.

belowground carbon stocks of four agroforestry parklands.
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Litter and deadwood carbon

The highest carbon stocks contained in leaf litter (1.75 + 0.03 Mg C/ha) and deadwood (1.88 + 0.04 Mg C/ha)

biomass were recorded in Adansonia digitata agroforestry parklands. However, the highest carbon stock contained

Herbaceous carbon

The result of the herbaceous carbon stock obtained in the agroforestry parkland could be
explained by the opening of the canopy of the young agroforestry easily let the penetration of light
ors the herbaceous development. Our results are much
: 4.47 + 0.13 Mg C/ha (Far North of Benin);

g C/ha (north-west of Benin); 4.02 + 0.02 Mg C/ha

into the undergrowth of this agroforestry parkland
lower than those of who found 3.91 + 0.15 Mg C
4.06 £ 0.30 Mg C/ha (North-East of Bg
(South of Benin) for the carbon stoc 5 in cashew plantations; who found an herbaceous carbon
forestry parklands in the Northern Region of Cameroon
0.06 Mg C/ha in Vitellaria paradoxa and Parkia biglobosa
c of Benin 3239401 These differences are explained by the different

management techniques of these plantations by the peasant

Figure 4. L ad wood carbon stock under four agroforestry parklands.
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Fine roots and soil carbon

The highest carbon stocks of fine roots (1.05 + 0.07 Mg C/ha) and soil carbon (40.83 + 1.84 Mg C/ha) are
recorded in Adansonia digitata agroforestry parklands. The result of the carbon stock of fine roots obtained in the

Adansonia digitata agroforestry parklands could be explained by the high root density in the soil and the good soil

Carbon pools (Mg C/ha) Adansonia digitata Anogeissus leiocarpus inalia laxiflora
Fine roots 1.05 + 0.07a 0.85 £ 0.05a 0.22 £ 0.02a
Soil carbon stock 40.83 + 1.84c 38.05 + 1.23b 25.05 1+ 1.04a
Total carbon 142.50 + 3.63d 55.29 + 0.84a
Quantity of CO2 522.97 + 13.32d 202.91 + 3.08a
Note: In each lines, values assigned the same letter are

Total carbon

(Boundiali), 13.48 Mg C/ha (Ferkessédougou), 58.73 Mg C/ha

(Tengrela) of Vitellaria paradoxa agroforestry parklands stands in the Northern

onut tree plantations in India, in the range 8.657 to 193.32 Mg C/ha reported by found in cashew plantations in
ern Cote d'lvoire. But remains different from those of who found in Picea crassifolia (469 Mg C/ha), Larix
(375 Mg C/ha), Populus simonii (330 Mg C/ha), Pinus tabuliformis (281 Mg C/ha) plantations in a
semiarid temperate region of Northwest China 3244471, These differences would be related to the density, the basal
area, geographical environment, management method, allometric equation used for the species and the

methodology used.
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Amount of CO2

Throughout this study, the amount of CO2 in the four agroforestry parklands studied varies from 202.91 + 3.08 Mg
CO2/ha to 522.97 + 13.32 Mg CO2/ha. This result only confirms the difference in aboveground and belowground

biomass values obtained in agroforestry parklands. Based on these values, agroforestry parklands g

f agroforestry parkland in Cameroon.

e result of this study showed that agroforestry parklands

ion. Therefore, these agroforestry parks must be carefully
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