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Abstract

This study was conducted on the outskirts of the Douala-Edea National Park
(Mouanko, Littoral Cameroon), as part of the project “The Restoration Initia-
tive (TRI)”. It aims to determine the growth rate of nursery seedlings of
Ricinodendron heudelotii, Irvingia gabonensis, and Garcinia kola. The inven-
tory method made it possible to identify the importance of the NTFP species
chosen by the local communities in the coastal forest. The collection of the
chosen species was achieved using wildlings and seeds of NTFP. The species
were treated by the vegetative propagation technique between the months of
April and June 2021. Forest soil was collected, the substrate was filled in the
biodegradable polystyrene bags, and then the wildlings were sown. A total of
132 plants of the three species Ndjansang (98), Bush mango (24), and Bitter
kola (12) were selected for the study. The analysis of the biometric data in the
nursery showed that the average growth (height/diameter) rate (Tc) of the
seedlings for the species was Tc = 8.97 for Ricinodendron heudelotii, Tc = 9.36
for Irvingia gabonensisand Tc = 6.64 for Garcinia kola. The study showed that
each species has a growth limit in the nursery that must be respected to opti-
mize the recovery of plants in plantations in order to successfully rehabilitate
degraded ecosystems. Through this study, local communities could be restored
in coastal forests, guaranteeing their well-being and strengthening nature con-
servation in protected areas.
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1. Introduction

The monomodal forest zone (Littoral) is a humid and fragile environment accord-
ing to Cameroon Forestry Law No. 94-01 of 20 January, 1994, regarding the forests
in the permanent forest estate (articles 21 - 24 and the implemented decrees). Due
to their attractive potential, coastal forests are subject to significant anthropogenic
disturbances due to logging (legal and illegal), extensive agriculture, cutting for
firewood, and the excessive harvesting of non-timber forest products (NTFPs),
resulting in negative environmental, social, and economic impacts. To raise
awareness of this, [1] pointed out that Cameroon lost 2% of its forest cover in 14
years (2001-2014), and 3.8% between 2001 and 2018. The loss of vegetation cover
in the Littoral region (13.4%) [1], illustrates the level of degradation. Despite their
ability to adapt to the following disturbances, fragmentation occurred in the nat-
ural habitats of flora and fauna, and the impact of climate change increased. The
rehabilitation of degraded areas must integrate the needs of local populations to
optimize the success of forestry activities. To guarantee the successful healing of
degraded environments, [2] mention the need to choose species that they call
“keystone species” to capitalize on the different types of use. The successful estab-
lishment of plants for reforestation depends on a wide range of interacting factors,
including climate, soil, competing species, and post-plantation care [3]. In this
context, the recolonization of altered ecosystems must be achieved by woody spe-
cies and NTFPs to restore habitats, and ecosystem services and guarantee the well-
being of local populations. [4] reveal that the rural and urban populations of Cam-
eroon are highly dependent on forest resources, particularly non-timber forest
products (NTFPs), as these significantly contribute to food security, nutritional
balance, and the objectives of the environmental conservation of biodiversity. [5]
describe their importance by specifying that high-value NTFPs such as bush man-
goes ([rvingia gabonensis), okok or rumba, also called eru (Gnetum spp.), honey
and wax, gum arabic, raffia (Raphia farinifera), Cola acuminata, safou (Dacryodes
edulis), and pygeum (Prunus africana) provide, on average, 42% of the annual
income of collector households. The absence of sustainable NTFP-harvesting
methods limits the population’s commitment to sustainability. There is also a lack
of incentives for artificial regeneration as the majority of wildlings die around seed
trees. These shortcomings illustrate the inefficiency of the management of NTFP
species, which is regulated in Cameroon by law 94/01, 20 January, 1994 [6]. To
overcome this lack of management, several studies have been carried out, follow-
ing the example of [4] [7]-[9], which demonstrate the importance of characteriz-

ing the potential, formation structure and diversity of NTFP species. With the aim
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of controlling growth parameters, curbing exploitation and capitalizing on the do-
mestication of NTFP species, [8] recommend a study on the dynamics of NTFPs.
[10] [11] specify the social, technical and economic importance of domestication
for the silviculture and management of NTFP species. To ensure protection and
conservation in protected areas, [9] shows that non-timber forest products
(NTFPs) are necessary to meet the needs of local and indigenous communities in
the peripheral zone of Lobeke National Park. It is therefore noted that NTFPs are
of capital importance because their exploitation not only contributes to the well-
being of local populations but their presence could also strengthen nature conser-
vation in protected areas. Good-quality planting stock is an essential precondition
for reforestation success and will help to achieve better results when this species
is planted in other parts of the world [3]. This study aims to define the growth rate
of seedlings of NTFP species in the nursery. Specifically, it involves: (1) collecting
wildlings in the coastal forest; (2) characterizing young plants in the nursery and

(3) evaluating the growth rate of the seedlings.

2. NTFP Species Studied
2.1. Ricinodendron heudelotii (Baill) Pierre ex Heckel

Ricinodendron heudelotii (Baill) Pierre ex Heckel, locally called Ndjansang, Es-
sessang, is a diploid forest species of the Euphorbiaceae family, endemic to humid
tropical Africa [7] and present in the coastal forest of Mouanko. According to [7],
the natural regeneration of this species is difficult and the integumentary dor-
mancy of the seeds constitutes one of the major constraints to its domestication,
while [12] indicate that the damage caused by the psyllid Diclidophlebia xuani
Messi et al. young plants, in the nursery or after planting, constitute one of the
main constraints to the domestication of the species. Ricinodendron heudelotii
has a socio-economic importance following the exploitation of its different parts
and fruits in Cameroon (Figure 1). Fruits are marketed and used for cooking. It
is on the list of forest species in the dense forests of Cameroon that are potentially

exploitable at present. Its minimum logging diameter is set at 50 cm [13].

Figure 1. Ricinodendron heudelotii seeds.
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2.2. Irvingia gabonensis (Aubry-Lecomte ex O’Rorke) Baill

Irvingia gabonensis (Aubry-Lecomte ex O’Rorke) Baill, also known as “Ndoga” or
“Mia” in Bakoko and bush mango locally, belongs to the family Irvingiaceae and
occurs in the coastal forest of Mouanko. It is a species found in dense humid for-
ests, gallery forests and semi-deciduous forests. It is very plastic but is not sup-
ported in wet lowlands or marshy land [14]. It has been reported to be used as a
source of wood, in making utensils, and also as food and medicine [15]-[17]. Ir-
vingia gabonensis is present in the list of forest species of the dense forests of
Cameroon that are currently or potentially exploitable. Figure 2 shows its fruits
and kernels, which are useful for nutrition and marketing. Its timber is also har-

vested for various uses. Its minimum logging diameter is set at 50 cm [13].

Figure 2. Fruits (a) and almonds (b) of L. gabonensis.

2.3. Garcinia kola Heckel

Garcinia kola, described by Heckel (1883) [8] [18], belongs to the family Clusi-
aceae or Guttiferae. This species is variously named “Petit cola”, in the French-
speaking world, “Bitter cola” in English [19], and “Nyalla” in Bakoko (one of the
native languages). According to [8], herbarium samples kept at the National Her-
barium of Cameroon indicate the presence of 21 species of Garcinia in Cameroon.
The seeds (Figure 3), when eaten fresh, have a bitter taste and are used as a stim-
ulant and aphrodisiac. Despite its socio-economic importance, the cultivation of
Garcinia kola Heckel is very limited due to the low germination of its seeds [20].
With a view to its domestication, Garcinia kolais now cultivated in home gardens,
agroforestry fields, degraded forests and fallow land. Garcinia kola appears in the
list of forest species of the dense forests of Cameroon that are currently or poten-
tially exploitable. The cylindrical trunk of this plant is used as timber [19]. Its
minimum logging diameter is set at 50 cm [13]. In addition, overexploitation has
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led to the threat of species extinction. It is currently classified in the list of species

reported as vulnerable or close to commercial extinction.

Figure 3. Garcinia kola seeds.

3. Materials and Methods
3.1. Study Site

This study took place in the Lobéthal district on the peripheries of the Douala-
Edéa National Park (DENP). The community nursery is located in the Municipal-
ity of Mouanko, Mouanko Subdivision, Sanaga-maritime Division, Littoral Re-
gion Cameroon. The community nursery has geographical coordinates of

03°39.335'N and 009°47.893 E. Figure 4 shows the community nursery.

Figure 4. Community nursery.

3.2. Justification for the Choice of “Keystone” NTFPs

- The reconstitution of degraded areas by trees of interest to local populations

contributes to the domestication of priority species. The sustainable harvesting
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of NTEFP species requires that the growth and development rate of species in
situ is controlled. [21] support this idea in their study of the presence of Eu-
phorbiaceae, Irvingiaceae and Clusiaceae in the Douala-Edéa Forest Reserve,
DENP. As part of this study, three native NTFP species were chosen, namely:
Ricinodendron heudelotii, Irvingia gabonensis, Garcinia kola. [21] reported
the importance of NTFP marketing income in the Mouanko market. These
species are listed in the TIUCN Red List. According to [22], Ricinodendron heu-
delotii (Ndjansang) is one of five native NTFP tree species identified as prior-
ities for domestication and trade in Central Africa, along with /rvingia gabo-
nensis (Bush mango), Dacryodes edulis (Safou), Chrysophyllum albidum (Af-
rican star apple) and Garcinia kola (Bitter kola). Thus:

- Ricinodendron heudelotiiis a threatened species of minor concern [23];

- Irvingia gabonensis is a species listed as slightly threatened [24];

- Garcinia kola is a threatened species in decline, and therefore vulnerable [25].

3.3. Data Collection Inventory

Community members identified their NTFP of interest and this made it possible
to identify the mother plants in the coastal forest. Following this identification,
around each seed tree, a circle of 50 cm radius was delimited to manually harvest
the wildlings only, without seed measurement. All three species for the study were
collected in the Atlantic Forest (Mouanko) by local communities members at the

seedling stage.

3.4. Sowing in the Nursery

According to [26] [27], the soil of Mouanko is the ferralitic, hydromorphic, sandy
type, with colors ranging from reddish brown to black. The substrate sampling
was carried out at a depth of from 20 to 30 cm from the ground, 20 m from the
nursery site. This natural substrate contains biomass (humus) from abundant veg-
etation. The filling of the natural substrate (forest soil) in the pots (biodegradable
polystyrene bags) of dimensions that were 17 cm in diameter and 20 cm in height
was carried out. The wildlings were then sown in the pots containing this sub-
strate. To ensure sowing success, a hole was first dug in each pot; then, the root
system of the seedlings was inserted, preventing taproots and secondary roots
from being damaged. The plant was carefully placed in the holes at the level of the
root collar of the stem. Sowing of the wildlings in the nursery was carried out in
plots between the months of April and June 2021. The monitoring of young plants
in the nursery included regular cleaning, watering of the plants and phytosanitary
treatment (1/2 month).

3.5. Biometrics

The collection of biometric data in the nursery facilitated the analysis of an eval-
uation of the growth rate of seedlings of different species. We measured the collar

diameter (mm) of different plants 1 cm above the ground in each pot using a vinier
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caliper, measured the height of the stem (cm) of each plant using the tape measure,
and then observed the color of the foliage and vigor of each individual to appre-
ciate the sanitary state of each seedling. The biometric information was collected
on October 06, 2021, in the nursery. This method was inspired by [28]-[33].

3.6. Data Analysis

The collected data made it possible to determine the following parameters:
The average diameter is the sum of the collar diameters of the NTFP trees meas-

ured in each studied plot. Its value was deduced as follows:
Dm = 2Di/N

The average height (Hm) of individuals is important in dendrometry, as it
shows the spatial growth of stands. According to [34], it represents the average
height of trees in a forest ecosystem. The average height is calculated (cm) as fol-

lows:
Hm = ZHi/N

Hi is the height of tree i and N the total number of individuals per species in
the plot.

Lamhamedi et al (1997) [35] clarify that a quality assessment of forest seedlings
must have a height/diameter (H/D) ratio of less than 7. In their study, [3] used the
sturdiness quotient (SQ), which relates height (cm) and root collar diameter (mm)
[SQ = H/D], to determinate the morphological attribute. This ratio is called the
diameter growth rate (Tc) in a nursery. Depending on the result, this ratio can be
low, medium or high depending on the determined threshold. It can be used to
characterize the growth rate of plants in the nursery.

Let

[Tc=H/D]

4. Results
4.1. Potential Collected Wildings

A total of 6134 wildings of the three species were collected in the coastal forest of
Mouanko. This number shows the vegetative potential around the seed tree in
forest and the specific richness of NTFP species. Structurally, the individuals were
in the seedling stage. The identified and collected species are illustrated in Table
1. The results in Table 1 show the number of seedlings of each collected species
(Ricinodendron heudelotii 3019, Irvingia gabonensis 2865 and Garcinia kola250).

Table 1. Species and number of sampled seedlings.

N* Common Name Scientific Name Number of Seedlings
1 Ndjansang Ricinodendron heudelotii 3019
2 Bush mango Irvingia gabonensis 2865
3 Bitter kola Garcinia kola 250

DOI: 10.4236/0alib.1111782 7 Open Access Library Journal


https://doi.org/10.4236/oalib.1111782

J. C. Mbega et al.

The specific richness of NTFEP species in wetlands shows the need for the do-
mestication of the different species because the majority of the wildlings present

around the seed trees are degenerated due to inadequate growth conditions.

4.2. Characterization of Young Plants in the Nursery

The description of the plants’ structure on the basis of the collar diameter (Di),

the stem height (H), the color of the leaves, and the sanitary state (healthy and

vigorous) allowed for the selection of 132 seedlings in the community nursery 7

months after sowing. That is:

- Ninety-eight plants of Ricinodendron heudelotii (Ndjansang), with green
leaves and vigorous shape. The average diameter was 5.90 mm;

- Twenty-two plants of /rvingia gabonensis (bush mango), with green leaves and
vigorous shape. The average diameter was 2.89 mm;

- Twelve plants of Garcinia kola (bitter kola), with green leaves and vigorous
shape. The average diameter was 2.53 mm.

The distribution of numbers by diameter class (Table 2) illustrates the structure
of seedlings in the nursery 7 months after being sown. The results in Table 2 de-
scribe the distribution of numbers according to the diameter class of the different
species in nurseries. The analysis of the results shows a variation in the mode of
the distribution series depending on the species. Regarding the species Ricinoden-
dron heudelotii (Ndjansang), the frequent value of the mode (47) of the popula-
tion is observed in the diameter class 5.0 - 7.0. The diameter classes 3.0 - 5.0, 5.0 -
7.0 have close values and represent 78.57% of the population. Similarly, for Irvin-
gia gabonensis (bush mango), the mode with a frequent high value (13) is found
in the diameter class 1.0 - 3.0 with a frequency of 59.09%. Finally, the population
of Garcinia kola (Bitter kola) has a frequent modal value (9), as observed in the
diameter class 1.0 - 3.0, illustrating a frequency of 75%. We note the absence of
numbers of bush mango and bitter kola individuals from the diameter class 9.0
11.0. This distribution of numbers by the diameter class of each species reflects
the growth indicator of seedlings in the nursery, the growth rate (Tc) in terms of

diameter.

Table 2. Diameter classes of seedlings in the nursery.

[1.0- [3.0- [5.0- [7.0- [9.0- [11.0- [13.0-

Diameter Classes (mm) =5 0 o0 201 90]  110] 13.0] 150] O%@
Ndjansang 1 30 47 15 2 1 2 98

Effective Bush mango 13 7 1 1 - - - 22
Bitter kola 9 2 1 - - - - 12

4.3. Growth Rate of the Three NTFP Species in the Nursery

The growth of the plants in the nursery is linked to good maintenance, the quality
of the substrate and the supply of solar energy necessary for photosynthesis. The

growth rate (Tc) in the diameter of each stem/species (Figures 5-7) shows the
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evolution in the diameter of the three species seven months after being sown. In
the nursery, the variation in the H/D ratio depends on the quality of the substrate,
the light energy received, the light/shade tolerance, the phytosanitary treatment
and the water supply.

4.3.1. Ricinodendron heudelotii (Baill) Pierre ex Heckel
A variation in the Tc of R. heudelotii (98 individuals) was observed as a function
of the diameter structure of the seedlings in the pots (Figure 5). In this cohort, the
mean diameter value is 5.9 mm while the mean growth Tc is 8.97 higher than the
normal (7).

An analysis of the Tc curve of R. heudelotii (Figure 5) shows that seedlings with
a collar diameter between 2.0 and 5.8 mm have an average Tc that is 9.67 higher
than the normal value (7). This value translates a low growth in the collar diameter
of the stem and the root system. Additionally, plants with a collar diameter be-
tween 6.0 and 15 mm have an average Tc of 7.96 above the normal value. This
observation was made directly in the nursery. The average Tc value (8.97) of the
different individuals shows that the seedlings reached maximum growth in the
nursery pots. This maximum growth could be observed by a robustness and a lig-
nification of the stem leading, to a slowing down of the growth in the diameter in
the pots and the overflow of the roots in the pots to infiltrate into the soil. The
coefficient of determination R* = 0.057 shows that there is a very weak link be-
tween diameter growth and the growth index in the nursery. The F value observed
in the Fisher test (F = 0.277; p = 0.05) at the 5% threshold shows that the growth
in the collar diameter of the plants varies relative with the height and/or can be-
come independent if plants are kept in pots in the nursery for a duration by cross-

ing negatively.

@® Growth rate
20.00 *®
°
15.00 :‘. N
2 “° .
B 88,0 °
£10007 o8 o _°
o ‘0 e .. b . °
o ° 02’ o® o€ ° o
. f"? e 8 o o
5.00 » °
[ s °
[ ] L ] e

2.00 4.00 6.00 8.00 10.00 12.00 14.00
Collar diameter (mm)

Figure 5. Curve of the diameter growth rate of R. heudelotii seedlings in

the nursery.

4.3.2. Irvingia gabonensis (Aubry-Lecomte ex O’Rorke) Baill
The H/D ratio of Irvingia gabonensis plants in the nursery made it possible to
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establish a growth curve (Figure 6). We noted a variation in Tc of L gabonensis
(22 individuals) according to the diameter structure of the seedlings in the pots
(Figure 6). In this cohort, the mean diameter value is 2.9 mm while the mean
growth Tc (9.36) is above the limit value (7).

The analysis of the graph of I gabonensis (Figure 6) describes the evolution of
a slight variation in the collar diameter of the of the seedlings. Stems with a neck
diameter between 1.1 and 2.5 mm have an average Tc of 11.88, well above the limit
value. This value reflects the low diameter growth of 7. gabonensisin the nursery.
This high rate demonstrates that the root system of the plants is developing in the
nursery pots. Similarly, seedlings with a collar diameter between 3.0 and 8.8 mm
had an average Tc of 5.72 below the normal value. This result reflects the good
development of the diameter structure and the root system, despite the pots not
overflowing. Height growth decreases, in contrast to stem diameter. This slow-
down could, therefore, be due to the depletion of mineral substances in the sub-
strate contained in the pots despite the maintenance of the plant structure result-
ing from photosynthesis. This demonstrates that the growth in the collar diameter
of I. gabonensis in the nursery impacts the spatial structure. The coefficient of
determination R? = 0.421 shows a relative link between the collar diameter and
the growth index. The F value observed in the Fisher test (F = 0.12; p = 0.000005)
shows that the growth in diameter at the collar of the plants varies greatly in rela-
tion to the height and becomes negative due to the duration for which plants are

kept in pots in the nursery at the 5% threshold.

@ Growth rate

25.00
e
20.00
e & @
(0]
£ 15.00 $
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[e]
& 1000 e
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o L . .
0.00
2.00 4.00 6.00 8.00

Collar diameter (mm)

Figure 6. Curve of the diameter growth rate of I gabonensisin nursery.

4.3.3. Garcinia kola Heckel

The structure of Garcinia kola plants in the nursery can be assessed through the
evolution of this graph (Figure 7). The H/D ratio shows the growth rate for the
diameter of the collar of G. ko/a plants. In this cohort, the mean diameter value is
2.5 mm while the mean growth Tc (6.64) is below the limit value.

The analysis of the curve (Figure 7) shows a slight variation in the diameter of
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the stems. Individuals between 1.5 and 2.5 mm have an average T of 7.21, slightly
above the limit value. This result shows that the individuals of this class grow
moderately in diameter, with a good increase in height in the pots. Similarly, stems
with a diameter of 3.0 - 5.7 mm show good diameter growth, with an average Tc
of 4.91 below the limit value. Through these results, we can estimate that the
growth in the diametrical structure of G. ko/a in the nursery is linked to the time
spent in the pots, but can also be influenced by the decrease in mineral substances
and rootlets contained in the substrate. Consequently, G. ko/a could store the sub-
stances necessary for growth in the collar while awaiting transition to soiling. The
coefficient of determination R? = 0.307 shows a weak correlation between the col-
lar diameter and the growth index. The F value observed in the Fisher test (F =
0.15; p = 0.002) shows that the growth in the collar diameter of the plants varies
depending on the height at the 5% threshold. This growth varies negatively be-

cause of the duration for which the plants remain in the nursery pots.

@® Growth rate
12.00

10.00

8.00 . ®

e ee @

6.00 —

Growth rate

4.00 - . -l

2.00

0.00 1.00 2.00 3.00 4.00 5.00

Collar diameter (mm)

Figure 7. Curve of the diameter growth rate of Garcinia kolain nursery.

5. Discussion

This study aimed to contribute to the domestication of NTFP species. According
to [3], the high cost of reforestation and low percentages of survival at some sites
make these kinds of studies very important, especially when beginning to reforest
with species that have not been previously studied in this respect. Plant growth
can be defined as an increase in the volume and/or mass of plants with or without
the formation of new structures such as organs, tissues, cells or cellular organelles
[34] [36]. The natural regeneration of ligneous species is limited by the necrosis
of the seedlings around the mother trees. According to their heliophilic, mesophilic
and/or meso-heliophilic tendencies, the seedlings undergo mineral and light com-
petition and significant biotic attacks. To capitalize on the conservation of threat-
ened or prized woody species, the collection of seeds (seeds, wildlings and cut-
tings) must be mandatory in order to reduce their loss in the forest. Our thinking

is similar to that of [37], who stated that plants are exposed to multiple problems,
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such as the amount of light received in the undergrowth, the action of phytopha-
gous, plant competition, windthrow, and attacks by pathogenic fungi. The wild-
ings of NTFP species collected in this study (6134 seedlings) are priorities in forest
regeneration on the outskirts of the Douala-Edéa National Park. This potential
vegetation is very important to collect because we need to avoid the loss of wild-
ings in forest and to better contribute to the domestication of NTFP species.

The analysis of the structure of the plants in the nursery shows the distribution
of the different species Ricinodendron heudelotii (98), Irvingia gabonensis (22)
and Garcinia kola (12) in terms of collar diameter. With regard to collar diameter,
all seedlings were acceptable for field transfer [3] [38], with an above-average col-
lar diameter for Ricinodendron heudelotii (5.90 mm), Irvingia gabonensis (2.89
mm) and Garcinia kola (2.53 mm) 7 months after being sown. The distribution of
numbers according to the diameter class of each species shows that most seedling
populations of different species belong to 3.0 - 7.0-, 1.0 - 5.0-, and 1.0 - 3.0-diam-
eter classes for Ricinodendron heudeloti, Irvingia gabonensis and Garcinia kola,
respectively. These results indicate a decrease in seedlings growth in the pots. Ac-
cording to [36], the seedling growth decreases when the substrate nutrients be-
come deficient after a long time in the pots.

The analysis of the plants’ growth rate in the nursery shows that individuals of
the different species Ricinodendron heudelotii (98), Irvingia gabonensis (22) and
Garcinia kola (12), in terms of diameter and height, reached a height/diameter
growth ratio (Tc) that indicates the need for their transplantation. This ratio
(H/D) is a good indicator when evaluating the growth of seedlings in the nursery.
According to [35] [39], the evaluation of the quality of forest seedlings must have
an H/D ratio of less than 7. The results of the average ratio (H/D) of Ricinoden-
dron heudelotii (8.97) and Irvingia gabonensis(9.36) show alinear decrease, while
the ratio (H/D) of Garcinia kola (6.64), despite being lower than the limit value,
also shows a linear decrease. These results mean that each forest species in the
nursery could have a specific limit value that is different from that defined by the
authors [35] [39]. Indeed, there are fast-growing species and moderate/slow-
growing species. Therefore, this approach suggests that, for fast-growing forest
species such as Ricinodendron heudelotii, the limit H/D ratio must be equal to 5;
on the other hand, for forest species with moderate/slow development, this value

must be equal to 6 to maximize the recovery of plants in plantations.

6. Conclusion

This work had the general objective of contributing to an evaluation of the growth
of plant species in nurseries with a view to rehabilitating degraded areas of coastal
forest, particularly at the periphery of the Douala-Edéa National Park. The poten-
tial wildings (6134 seedlings) are a great indicator of seeds in wetland forests that
can be used to rehabilitate the degraded forest. The choice and description of the
structure of the different forest species made it possible to determine the quality

of the seedlings in the nursery. As a result, 98 plants of Ricinodendron heudelotii,
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22 plants of Irvingia gabonensis and 12 plants of Garcinia kola were selected for
transplantation. The characterization of young plants in the nursery shows that
most seedlings of different species belong to the 3.0 - 7.0-, 1.0 - 5.0-, and 1.0 - 3.0-
diameter classes for Ricinodendron heudelotii, Irvingia gabonensis and Garcinia
kola, respectively, and indicate a decrease in growth. The average growth rate
(height/diameter) of the different plants in the nursery shows that the three spe-
cies Ricinodendron heudelotii (8.97), Irvingia gabonensis (9.36) and Garcinia kola
(6.64) reached their growth limit in pots, justifying the need for their transplanta-

tion.
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