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Litter quality and decomposition rates of selected species in the Ankasa
Conservation Area, Ghana
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Introduction

Litter decomposition is an important eco-
system process that contributes to forest
productivity and regeneration dynamics
(Chakravarty et al. 2019, Berg & McClaugh-
erty 2003). Litter decomposition remains
the principal conduit for energy conversion
and maintenance of global cycles of nitro-
gen, phosphorus, and carbon (Anning et al.
2018, Castillo-Figueroa & Posada 2025). It
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Decomposition is essential for nutrient cycling, soil fertility, and productivity
in tropical forest ecosystems. However, there is limited information on these
aspects for some tropical forest tree species. The present study compared the
decomposition rates of leaf litter of three tree species (Baphia nitida, Dacryo-
des klaineana, and Gluema ivorensis) and the influence of litter quality across
three habitat types in the Ankasa Conservation Area, Ghana. Using the lit-
terbag technique, a total of 432 bags were prepared and placed on the forest
floor across the three habitats for 360 days. Litter samples were removed
monthly to determine the mass remaining. At the beginning of the study, the
litter chemistry of each species was determined using standard spectrophoto-
metric methods. Differences in litter constituents and decomposition rates in
the three species and habitats were evaluated using analysis of variance. Pear-
son product-moment correlation was used to explore the relationships be-
tween litter mass loss and the initial litter quality. The results showed varia-
tions (p<0.05) in litter quality among the three studied species, with nitrogen
(4.95%) and lignin (1.63%) contents being highest in B. nitida, whereas phos-
phorous (0.97%), hemicellulose (31.85%) and C:N ratio (15.98) were more
abundant in G. ivorensis. D. klaineana recorded the highest proportion of cel-
lulose (65.3) and potassium (2.53). Decomposition rates averaged between
1.99 g year (in D. klaineana) to 2.35 g year™ (in B. nitida), although no statis-
tical differences (F;2=0.252, p=0.0778) were found among the species. Habitat
type and duration significantly influenced the decomposition rate (p > 0.05).
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also plays a key role in improving nutrient
availability, soil fertility, maintaining plant
growth and development, accelerating soil
organic matter formation, and increasing
net carbon storage in forest land.

Multiple factors, at both spatial and tem-
poral scales, influence litter decomposition
(Berg & McClaugherty 2003, Lin et al
2019). At the landscape or regional level,
litter decomposition is controlled largely by
climatic factors (e.g., rainfall, temperature,
humidity) and litter quality (Cornwell et al.
2008, Bradford et al. 2016). By increasing
soil microbial activities (Xiao et al. 2018)
and fauna abundance (Andriuzzi et al.
2020), higher temperature and rainfall, for
instance, promote litter decomposition
and nutrient release (Canessa et al. 2021).
Conversely, at the local level, the initial lit-
ter content, composition, and density of
decomposing biota, as well as the distance
to neighbouring species, modulate litter
decomposition (Oliveira et al. 2019, Berg &
McClaugherty 2020). Studies by Mori et al.
(2020) indicate that diverse species or mix-
tures decompose faster than litter from
single species due to the availability of di-
verse food resources for a wide range of
soil micro-organisms involved in decompo-
sition. The soil physicochemical properties
such as texture, bulk density, pH and nutri-
ent status, are also documented to play a
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critical role in litter decomposition by en-
hancing litter porosity, permeability and ac-
tivities of soil organisms (Lin et al. 2019)
Other factors such as species diversity (Mo-
ri et al. 2020), topography (Veen et al. 2018,
Morffi-Mestre et al. 2023, Castillo-Figueroa
2025), forest successional age (Schilling et
al. 2015, Castillo-Figueroa et al. 2025) and
site disturbance (Paudel et al. 2015, Gau-
tam & Mandal 2016) also affect litter break-
down locally. In humid areas, litter quality
traits such as N, C, C/N ratio, P, K, lignin,
and cellulose best predict decomposition
rate (Aerts 1997, Poca et al. 2014). A low
C/N ratio and high N content promote rap-
id litter decomposition, whereas a higher
proportion of lignin and phenols slows the
process (Swift et al. 1979, Oliveira et al.
2019, Ristok et al. 2019). These variations in
litter traits or qualities can alter litter de-
composition rates across many ecosys-
tems, including those with similar ecologi-
cal conditions (Zhang et al. 2008). Differ-
ences in plant physical and chemical char-
acteristics, including leaf toughness, spe-
cific leaf area, leaf carbon content, leaf tan-
nin and phenolic concentrations, and mi-
cronutrients  (calcium, magnesium, and
manganese), can influence the decomposi-
tion rate by influencing the activity of the
soil microorganism community and habitat
conditions (Lin et al. 2019). In the tropics,
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the rate of litter decomposition may also
be sensitive to a wide range of habitat con-
ditions, including climatic factors (rainfall
and temperature), soil moisture, land-use
changes, plant species abundance, and lit-
ter production (Bradford et al. 2017, Morffi-
Mestre et al. 2023). These factors can alter
the microenvironmental characteristics of
the forest floor by improving soil condi-
tions, soil biota populations, and decompo-
sition processes (Piper et al. 2024). Hence,
investigating the complex process of litter
decomposition and the effects of litter
quality is key to understanding litter decay
rates, soil fertility, nutrient cycling, and
productivity in the tropics.

The Ankasa Conservation Area (ACA) has
received global attention, being one of the
wildlife protected reserves in West Africa
(Bempah et al. 2019) and the only wet ever-
green forest in Ghana (Hall & Swaine 1976).
This reserve is also known for serving as
habitat for a rich diversity of species and
for supporting human wellbeing through
the provision of essential ecosystem ser-
vices (Owusu et al. 2022). These contribu-
tions, along with those from other forests
worldwide, are widely seen as avenues to
achieve the Paris Climate Agreement and
the Sustainable Development Goals (e.g., 3,
13, 15 — Wang et al. 2017). Like many tropi-
cal forests, the ACA exists on nutrient-poor
soils (Hall & Swaine 1976), making litter in-
put an important ecological process for
maintaining soil fertility (Feng et al. 2022)
and survival of other heterotrophic com-
munities (Petraglia et al. 2019). While ac-
knowledging the preponderance of litera-
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ture on litter decomposition in the temper-
ate climates and some tropical forest eco-
systems (Wall et al. 2008, Djukic et al. 2018,
Zhou et al. 2020, Castillo-Figueroa 2024b),
there is a dearth of information on litter
decomposition in the Ghanaian tropical
rainforest ecosystem. In particular, no
studies have been published on the decom-
position rates of the investigated plant
species in the reserve. In this study, a com-
parative analysis of leaf litter quality and
decomposition rates for the three most im-
portant species in the ACA reserve (Owusu
et al. 2022) was conducted to determine
how differences in litter quality and habitat
influence decomposition rates across the
different habitat types of the conservation
area. Considering the complexity of this
rainforest and the anticipated diverse litter
inputs, data on decomposition rates of tree
species that characterise this reserve can
provide detailed information on nutrient
cycle, energy flow, seedling regeneration,
and productivity of tropical forests in the
face of ongoing environmental change
(Oliveira et al. 2019, Berg & McClaugherty
2020). Given their taxonomic distinctive-
ness and potential variation in their physi-
cal and chemical characteristics, it was hy-
pothesised that litter decomposition rates
would vary with species identity. Secondly,
the considerable variations in microenvi-
ronmental conditions, including soil physic-
ochemical properties and topography,
were expected to influence litter decom-
position rate in the reserve.
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Materials and methods

Description of study area

The ACA is located in the southwestern
part of Ghana, near the border with Cote
d’lvoire. The Conservation Area lies be-
tween latitude 05°09’ and 05°25’ N, and lon-
gitude 02°29" and 02°45' W (Fig. 1). The ACA
covers an area of 509 km?, comprising the
Ankasa Resource Reserve (67%) in the
south and the Nini-Suhien National Park
(33%) in the north (Hall & Swaine 1976). As
in many tropical forests, the ACA has a his-
tory of anthropogenic disturbance. Be-
tween 1934 and 1975, the southern portion
was used for selective logging or timber
production (Martin 1976). However, the
Conservation Area was designated a pro-
tected area in 1976 (Wildlife Reserves Reg-
ulations, L.l. 1085) to conserve water and
enhance suitable climatic conditions for
agricultural purposes. Apparently, the Nini-
Suhien National Park, located in the north-
ern portion, has experienced little or no hu-
man interference and remains the largest
remnant “virgin rainforest” of Ghana (Mar-
tin 1976). Consequently, the ACA is consid-
ered by some authors as the most species-
rich, with tree species richness exceeding
300 per hectare (Owusu et al. 2022). Stud-
ies by Owusu et al. (2022) classify ACA in
three distinct forest communities or habi-
tat types: Bucket Tray - Lophira Tree (BT-
LT), Bamboo Cathedral - Big Tree Area (BC-
BGA), and Dadwen - Elubo Camp (DW-EC).
These habitat types differ in their distur-
bance history, species composition, and to-
pography. The landscape has a mean eleva-
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tion of 9o m. a.s.l. but peaks (102.82 m), at
DW-EC. This is followed by BC-BGA (89.43
m), and BT-LT (77.76 m). Tree height aver-
ages 27.96, 31.58, and 28.53 m for BT-LT,
BC-BGA, and DW-EC, respectively. Mean
tree occupancy is in the descending order
of BT-LT (321 m* ha') > BC-BGA (271 m? ha™)
> DW-EC (202 m? ha). Tree species richness
and diversity, respectively, are highest (18
and 2.51) at DW-EC and lowest (14 and 1.19)
at BC-BGA (Owusu et al. 2022). Historically,
the three habitats had been exposed to
varied intensities of anthropogenic distur-
bance. Both BT-LT and BC-BGA host the
Ankasa River and a network of streams.
The BT-LT was exposed to minimal anthro-
pogenic disturbance in the past due to its
proximity to the Ankasa management
camp. The vegetation of BT-LT is domi-
nated by Gluema ivorensis, Pentadesma bu-
tyracea, and Corynthes pachyceras.

The BC-BGA, located in the central por-
tion of the reserve, was the most disturbed
habitat, as it has been used for logging, hu-
man habitation, and agricultural activities
(Owusu et al. 2022). The most important
tree species of this habitat include Picral-
ima nitida, Funtumia elastica, Dacryodes
klaineana, and Tabernaemontana dafricana.
The DW-EC is at the reserve periphery and
it is surrounded by a number of subsis-
tence farms. Dominant species of this habi-
tat include Strombosia pustulata, Strom-
bosia glaucescens, and Dacryodes klaineana.
The reserve is also known for its large pop-
ulations of large wild mammals, including
the forest elephant (Loxodonta cyclotis),
bongo (Tragelaphus eurycerus), and leop-
ard (Panthera pardus), as well as many
iconic wild birds. However, due to decades
of continuous poaching for bushmeat, the
populations of several mammals, reptiles,
and birds are declining.

Annual rainfall in the reserve is bimodal,
ranging from 1700 mm to 2000 mm. The
major rainy season occurs between May
and July, and the minor one between Sep-
tember and October. Mean monthly tem-
perature varies from 24 to 28 °C (Hall &
Swaine 1976). Although the soil is highly
acidic (pH 3.5-4.0) and is largely classified
as an oxisol (Soil Survey Staff 1999), physic-
ochemical characteristics vary by habitat
type. For instance, recent soil analysis re-
vealed that BT-LT has the highest TN but
the lowest conductivity and available P
among the habitats. On the other hand,
pH, C, and available P were dominant at
DW-EC.

Litter collection

Leaf litter of the selected species was col-
lected in early January 2023 from the three
habitat types, namely BC-BGA, BT-LT, and
DW-EC, as previously determined by Owu-
su et al. (2022). Freshly fallen leaves of B.
nitida, B. klaineana and G. ivorensis, being
the dominant species, were collected
(Owusu et al. 2022). The leaf litter was
used in the study because it is the most
abundant (~70%), easily decomposable,
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and the major source of nutrients and en-
ergy in tropical forests (Xiao et al. 2018).
Two sets of litter were collected simultane-
ously for the study: one for analysis of ini-
tial litter quality and the other for investi-
gation of mass loss and decomposition
rates. A total of 36 leaf litter samples (i.e., 3
species x 4 replicates x 3 habitats) were
collected for the analysis of the initial litter
content. For the litter decomposition stud-
ies, 432 samples (i.e., 4 replicates of
species per plot x 3 species x 3 habitats x 12
months) were obtained for the litter mass
loss experiment across the reserve. The
former was dried in the open air (at ambi-
ent temperature) and subsequently oven-
dried at 65 °C for 48 hours. The latter was
placed on the forest floor.

Determination of the litter constituents

Litter was analysed to determine the
chemical composition and quality. Total Ni-
trogen (TN) content was determined using
the Micro-Kjeldahl method, which involves
oxidation with sulphuric acid and subse-
quent dissolution in hydrogen peroxide.
The C content was analysed using the dry
ashing method, in which 1 g of a powdered
litter sample was ignited at 550 °C for 6
hours in a muffle furnace. The ash-free
mass was computed to be 50% of the total
mass. K content was determined by flame
photometry after digesting the plant sam-
ples with tri-acid (H,SO,-HCIO,-HNO;) mix-
ture. The litter material was also analysed
for acid detergent fibre (ADF) fractions;
lignin and cellulose contents were ob-
tained by stepwise washing of the fibre
with neutral detergent (Van Soest 1963).
For cellulose, a known mass (1 g) of each
litter was placed in a beaker containing 100
ml of acid-detergent solution, then 2 ml of
decahydronaphthalene was added, and the
mixture was boiled for 60 minutes. The
contents of the beaker were filtered, then
washed with hot water and acetone. The
residual acid detergent fibre (ADF) was
subsequently dried at 100 °C and weighed.
The weight loss corresponded to the cellu-
lose content of the litter. The lignin con-
tent was obtained following hydrolysis of
the litter sample with 72% H,SO,. The resi-
due (i.e., lignin content) was filtered, dried,
and then weighed.

Litterbag preparation and
decomposition experiment
Decomposition of the three studied leaf
litter (B. nitida, D. klaneana, and G. ivoren-
sis) was carried out using the litterbag
technique in fenced plots. Each bag, mea-
suring 20 x 20 cm, with a mesh size of 2 x 2
mm, was filled with 10 g of recently fallen
leaves. This relatively smaller mesh size
was chosen to prevent vertebrate interfer-
ence while enhancing microbial action on
the litter. Four replicate plots were estab-
lished in each habitat for the study. These
plots were separated by at least 100 m to
account for spatial variation within the
habitats. Of the 432 litter samples, three

samples, each representing the species un-
der investigation (B. nitida, D. klaneana, G.
ivorensis), were randomly removed from
each of the four plots across the three
habitats monthly (i.e., 4 replicates, 3
species, 3 habitats) for a year. Upon re-
moval, the bags were carefully cleaned to
remove soil and other foreign materials.
The litter was dried in the open air and
then oven-dried at 75 °C for 24 hours prior
to determining the mass loss. Mass loss
was computed as the difference between
the initial mass (10 g) and the oven-dried
weight of the litter (expressed in percent-
ages). The decomposition constant or de-
cay rate coefficient (k) that estimated the
disappearance of leaf litter on an annual
basis was calculated using the negative ex-
ponential decay model of Olson (1963 -

eqgn. 1)2

‘(t —kt
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where X, is the original amount of litter, X
is the amount of litter remaining at time t,
and k is the decomposition constant.

Statistical analysis

Differences in initial litter chemistry and
decomposition rates among the three
studied habitats were evaluated using two-
way analysis of variance (ANOVA). Prior to
this, data were subjected to the Shapiro-
Wilk normality test, which indicated that
they were normally distributed. Tukey’s
honestly significant difference (HSD) post-
hoc test was used to test for differences in
initial litter content and decomposition
rate among habitat types. Pearson’s prod-
uct-moment correlation was used to ex-
plore the relationships between litter mass
loss during the year and the initial concen-
trations or ratios of chemical constituents.
Graphical presentation and analysis of the
data were done using GraphPad Prism™ v.
9.5. All statistical analyses were performed
using a significance level of 0.05.

Results

Initial litter chemistry

The study revealed marked variations in
the chemical composition of leaf litter for
the three studied species (Tab. 1). TN was
highest in B. nitida (4.95%) and least in G.
ivorensis (3.28%). On the other hand, G.
ivorensis recorded the highest phosphorus
content (0.97%) in its leaf litter compared
to B. nitida and D. klaineana (0.51% and
0.28%, respectively). A similar pattern was
observed for hemicellulose, which ranged
from 7.00% to 31.85% among the species. D.
klaineana recorded more potassium (2.53%)
than G. ivorensis and B. nitida, which had
corresponding values of 1.25% and 0.82%.
Unlike other litter parameters, there was
no statistical difference in the C content
among the studied litter, which ranged
from 50.74% in B. nitida to 52.29% in G.
ivorensis. The analysis further revealed vari-
ations in the acid detergent fibre content
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Tab. 1 - Initial litter quality parameters (mean percent * SE) of the three studied plant
species in the Ankasa Conservation Area, Ghana (n = 36). (TN): total nitrogen.

Parameter B. nitida D. klaineana G. ivorensis p-value
N 4.95 £ 0.02° 4.34 £ 0.80° 3.28 £+ 0.07° 0.0103
P 0.51 + 0.04* 0.28 + 0.2° 0.97 + 0.04° <0.0001
K 0.82 + 0.06* 2.53 +0.03° 1.25 £ 0.02¢ <0.0001
C 50.74 + 1.42° 51.43 + 0.67° 52.29 + 0.13* 0.1659
C/ N ratio 10.26 + 0.33° 12.09 + 2.06° 15.98 + 0.40¢ 0.0028
Lignin 1.63 £ 0.01° 0.93 + 0.01° 1.56 + 0.05¢ <0.0001
Hemicellulose 16.47 + 0.54° 7.00 £ 0.41° 31.85+ 1.41¢ 0.0416
Cellulose 63.70 + 0.422 65.30 + 0.11° 43.74 + 0.40¢ <0.0001

of the litter. Higher lignin content was ob-
served in B. nitida (1.63%) and G. ivorensis
(1.53%) than in D. klaineana (0.93%). The cel-
lulose content was 65%, 64%, and 43.74%,
respectively, for D. klaineana, B. nitida, and
G. ivorensis.

Litter mass loss and decomposition rate

Mass loss was faster in the initial stages
(up to 3 months) compared to the latter
stages. For instance, B. nitida, G.ivorensis,
and D. klaineana respectively lost 56%, 54%,
and 53% within the first 9o days (3 months)
of the experiment, versus 11%, 8%, and 1% in
the later stages (between 300-360 days or
10-12 months). Beyond this period, the de-
composition continued, but at a reduced
rate, until the end of the experiment. Re-
sults of the ANOVA revealed that the mass
remaining only varied with habitat type.

There was no significant interaction be-
tween the habitat and species (Fig. 2). The
post-hoc analysis indicated that only DW-EC
and BC-BGA differed in their mass remain-
ing or loss. The decay constant k differed
by habitat type, with the DW-EC generally
recording the highest k (2.05 g yr") for the
species and the lowest (1.68 g yr™) at a BC-
BGA. There was a wide variation in k of
DW-EC and BT-LT, but not BC-BGA. At the
habitat level, B. nitida recorded signifi-
cantly higher k (i.e., lower mass remaining)
within both the DW-EC and BT-LT com-
pared with G. ivorensis and D. klaineana. No
statistical differences were found between
the litter of the two species or among the
species at BC-BGA. The decay constant k
only varied with the species type when the
data from the three habitats were pooled
together (Fig. 3).

Relationship between initial litter
chemistry and mass loss

We found a weak correlation between ini-
tial litter quality and mass loss in the re-
serve when the data were combined (Tab.
2). There was no significant relationship be-
tween the initial litter quality and the mass
loss in the reserve. A similar trend was ob-
served at the habitat level, except at BT-LT,
where mass loss correlated positively with
potassium (r = 0.26) and C (r = 0.28) but
negatively with N (r = -0.23) and lignin (r =
-0.24).

Discussion

Variations in litter chemical
composition

Litter chemistry is a key factor in deter-
mining decomposition rates and nutrient
cycling in many ecosystems. In tropical for-
ests with diverse species, litter chemistry is
likely to vary considerably among plants,
and this can exert significant effects on
biogeochemical dynamics (Esquivel et al.
2020, Castillo-Figueroa 2024a). The current
study recorded substantial differences in
litter composition, suggesting a highly di-
verse litter input in the reserve. The higher
content of TN, P, C, and cellulose suggests
that the litter provides an adequate energy
source for microbial activity during decom-
position (Xiao et al. 2018). N and P are key
factors that regulate nutrient status, spe-
cies diversity, and community structure in
tropical forest ecosystems (Anning et al.
2018). Like other constituents, the propor-
tions of N differed among the studied lit-
ter. The 5% TN recorded in B. nitida was
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Fig. 3 - Decomposition rate 4 A
constants for the studied
species in the Ankasa Con-
servation Area: (A) com-
bined sites; (B) BC-BGA
(Bamboo Cathedral - Big
Tree Area); (C) BT-LT
(Bucket Trail - Lophira
Tree); (D) DW-EC (Dadwen
- Elubo Camp). k varied sig-
nificantly with habitat type

Decay constant (k) per year
N
1
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comparable to the estimated %TN in de-
composable organic matter for plant
growth and development (Brady & Weil
2010), confirming the link between the
aboveground productivity and nutrient lev-
els in forest soils. This value was higher
than the average N content (1.9%) of trees
in mature forests in Ghana (Nye & Green-
land 1960) and elsewhere (e.g., Lama for-
est reserve — Guendehou et al. 2014). This
implies that a higher abundance of B. ni-
tida, for instance, can improve soil nutrient
levels in the reserve. P is a limiting nutrient
for plant growth in tropical forests, thus its
content in the soil can have implications
for nutrient availability, ecosystem produc-
tivity, and carbon balance in the tropics.
The lack of variation in C content among
the leaf litter of the three studied species,

Litter

perhaps, reflects their common photosyn-
thetic carbon assimilation. C/N ratio is a key
predictor of biological processes, including
photosynthesis and nitrogen fixation. The
C/N ratio range recorded in this study (10-
15) is consistent with the threshold (< 20)
for quality litter. Despite its early loss or re-
moval, potassium presence could be attrib-
uted to its high solubility and mobility in
water (Bargali et al. 2015). However, its dis-
tribution might not have influenced the de-
composition process, as it was removed
early (Berg & McClaugherty 2003). Perhaps
this finding underscores the dominant role
of the decomposer community (biological
factor) during the early stages of decom-
position (Garcia-Palacios et al. 2016, Canes-
sa et al. 2021). Lignin is one of the impor-
tant determinants of decomposition rates

B F, = .268; p = .767

1
D. klaineana G. ivorensis

Litter

B. nitida

D

F,=.95; p = .396

T
1

L]
D. klaineana G. ivorensis

Litter

B. nitida

during the latter stages (He et al. 2019).
The lignin content of the litter, ranging
from 0.93% to 1.65%, was below the value
of 15%-40% estimated by Esperschutz et al.
(2013). This relatively low content may in-
crease the rate of decay in the reserve. Fur-
ther, cellulose and hemicellulose are highly
degradable carbohydrates that constitute
10%-50% and 20%-30% of litter, respectively
(Krishna & Mohan 2017). Thus, the rela-
tively wide range of these carbohydrates
(44%-65%) found in the studied litter may
confer greater decomposition potential, as
they are the primary targets of soil micro-
organisms (Xiao et al. 2018).

Litter decomposition rates
Decomposition of litter in ecosystems
plays an important role in sustaining the

Tab. 2 - Pearson product-moment correlation coefficients (r) between initial litter chemistry and mass loss in the Ankasa Conserva-
tion Area. Analysis was performed by pooling data for all three species studied. BC-BGA (Bamboo Cathedral-Big Tree Area). BT-LT
(Bucket Trail-Lophira Tree) and DW-EC (Dadwen-Elubo Camp).

Combined Sites BC-BGA BT_LT DW_EC
Nutrient

r t-value p-value r t-value p-value r t-value p-value r t-value p-value
N -0.08 -1.45 0.15 -0.05 -0.54 0.59 -0.23 -2.42 0.02* 0.02 0.23 0.82
P 0.07 1.35 0.18 0.08 0.82 0.41 0.05 0.49 0.62 -0.02  -0.16 0.87
K 0.05 0.97 0.33 -0.08 -0.80 0.42 0.26 2.75 0.01* -0.02  -0.21 0.83
C 0.07 1.27 0.21 0.09 0.95 0.35 0.28 2.95 <0.01* -0.07 -0.77 0.45
C:N ratio -0.00 -0.03 0.98 0.07 0.75 0.45 0.01  0.06 0.95 -0.05  -0.54 0.59
Lignin -0.06 -1.07 0.28 0.06  0.64 0.53 -0.24 -2.55 0.01* 0.02  0.19 0.85
Hemicellulose 0.03 0.52 0.60 0.16 1.64 0.11 -0.04 -0.40 0.69 -0.04 -0.49 0.63
Cellulose 0.07 1.29 0.20 -0.08 -0.87 0.39 0.07 -0.69 0.49 -0.05 -0.48 0.63
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productivity and functionality of terrestrial
ecosystems (Giweta 2020). Consistent with
several studies (Anning et al. 2018, Sayer et
al. 2020), a two-stage decomposition proc-
ess, comprising an initial phase associated
with rapid digestion and release of water-
soluble compounds, and a relatively slower
phase involving recalcitrant compounds
such as lignin was observed during the cur-
rent study. The decay constant k recorded
in this study is in line with the reported
range (0.032 to 3.734 g yr' - Zhang et al.
2008) for litter decomposition rates in ter-
restrial ecosystems of West Africa, and
with the mean rate (k = 1.87) from Indone-
sian natural forests during the wet season
(Triadiati et al. 2011). On the contrary, this
value was higher than 0.35 and 0.15 ob-
tained from the secondary forests of
Ghana (Dawoe et al. 2010) and a mixed de-
ciduous forest of Northern Thailand
(Podong et al. 2013), respectively. Songwe
et al. (1995) reported a relatively higher k
(2.23) for selected trees from the Bakundu
forest reserve. The relatively low decompo-
sition rate may be related to high moisture
or rainfall, resulting in leaf turgidity (tough-
ness) prior to detachment and subsequent
decomposition (Swift et al. 1979). Despite
being in the same climatic zones, k varied
across habitat types, emphasizing the sig-
nificant control of local microsite condi-
tions on litter decomposition (Berg & Mc-
Claugherty 2003). The higher k obtained
from the DW-EC could be associated with
higher species diversity or richness than in
the other two habitats (Owusu et al. 2022).
On the other hand, given the intensity of
the previous disturbance and its low nitro-
gen and organic matter contents, the
lower k at BC-BGA was expected. Other
factors likely contributing to the lower k at
the BCG-BGA, might include the slow pace of
species recovery relative to the other habi-
tats and high soil moisture. The lack of vari-
ation in k among the species suggests that
multiple factors, rather than litter chem-
istry, control k in wet tropical forests, such
as Ankasa. The significant variations in k
within DW-EC and BT-LT reflect differential
responses or interactions of habitats with
the selected litter. Apart from the differ-
ences in topographical features and spe-
cies abundance (Owusu et al. 2022),
changes in soil properties and composition
of soil fauna can play a crucial role in deter-
mining the rate of decomposition at the
habitat level (Peguero et al. 2019, Oliva et
al. 2023). Among others, soil fauna can in-
fluence litter decomposition by enhancing
water infiltration, substrate availability,
and affinity for microorganisms, soil nutri-
ent addition via their excreta and dead tis-
sue, as well as releasing soil enzymes to aid
diverse energy provision for the decom-
posers (De Oliveira et al. 2010, Ristok et al.
2019, Castillo-Figueroa & Castillo-Avila
2025). Nonetheless, variation in k among
species when the species data were com-
bined could be attributable to aggregate
effects of the litter in the reserve.
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The effects of litter chemistry on litter
mass loss

Litter chemistry exhibited a weak rela-
tionship with mass loss in the reserve. This
observation is plausible, given the com-
plexity of the interactions between envi-
ronmental factors (e.g., soils, topography)
and species or their traits in most tropical
rainforests (Catella & Abbott 2023). For a
complex forest like ACA, mass loss may be
correlated not only with initial litter quality
but also with other local factors. The ab-
sence of significant correlation within the
two habitats (DW-EC and BC-BGA) could be
attributed to differences in habitat condi-
tions. N and P are the most common limit-
ing nutrients for forest productivity, de-
spite their roles in plant cellular structures,
nutrient cycling, and other biological pro-
cesses (Du et al. 2020). In the present
study, mass loss correlated negatively with
nitrogen content at BT-LT. This is not sur-
prising, given the higher nitrogen content
of the soil. The positive correlation be-
tween k and mass loss reflects the solubil-
ity and nutrients mobilisation within the
habitat. Similarly, the negative correlation
with lignin content implies that higher
lignin content slows k (He et al. 2019).

Conclusion

The study investigated how variations in
litter quality and habitat types affect de-
composition rates within the Ankasa Con-
servation Area, Ghana. A wide variation in
litter chemical composition and quality was
found among the studied species. While
the decay constant (k) varied among the
habitat types as expected, it was similar
among the studied species. The results
support the hypothesis that k would vary
among habitat types, but the same could
not be established for the species. Differ-
ences in local conditions across habitats
contributed to the effects of habitat varia-
tion on decomposition rates. Conversely,
the similar decomposition rates among the
species may result from the dominant influ-
ence of local climatic conditions, such as
high rainfall and soil moisture content,
which seem to mask the effect of species.
Further, the few significant relationships
recorded between the initial litter chem-
istry and k suggest that other factors, such
as habitat-level conditions (e.g., topogra-
phy, soil), may be more important than lit-
ter quality in influencing decomposition
and biochemical cycling within this humid
tropical forest ecosystem. In general, our
findings confirm the complex interactions
between environmental factors and spe-
cies in driving decomposition within wet
evergreen tropical forest ecosystems.
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