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ABSTRACT

A comparative analysis of trees volume estimates in two distinct forests is important for planning tree harvesting and proper forest management. 
The study was carried out in the west bank and block A forest of International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria, to estimate 
and compare the volume of trees in the two forests using diameter at breast height (DBH) measurement. Data were collected from 60 plots laid 
along six transects; A (270°W), B (90°E), C (180°S), D, E (0°N), and F (180°W)}. Complete enumeration, identification, and measurement 
of all the trees with DBH≥10 cm in all the plots were carried out. The data were analyzed using descriptive statistics, basal area analysis, and 
volume equation of tree developed by FORMECU. The results showed 581 per 0.3 ha woody plants from 65 species and 28 families in west 
bank forest and 389 per 0.3 ha of wood plants from 68 species and 27 families in block A forest. Trees dominated the two forests (75.38% and 
69.12%) but are more, well stocked in west bank forest than block A forest and are merchantable. The most abundant family in the two forests 
are Fabaceae subfamilies of Caesalpinioideae, Mimisoideae, and Papilinoideae. Newbouldia laevis (57) and Trichilia monadelpha (44) are the 
most abundant trees in west bank forest while N. laevis (33) and Lecaniodiscus cupanioides (28) are most abundant in block A forest. Milicia 
excelsa had the highest basal area and volume of 40.34 m2/ha and 2.10 m3/ha in west bank forest while Daniellia ogea had the highest basal 
of 14.03 m2/ha and volume 1.87 m3/ha in block A forest. Some species of woody plants were encountered once in the two forests. The study 
concludes that adequate and continuous protection of the two forests to prevent the extinction of monospecific tree species and continuous 
forest inventory is required for proper monitoring of trees volume in the two forests.
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INTRODUCTION

Sustainable management of forest resources requires a large 
amount of supporting information. Especially when managing 
a forest for the production of commercially valuable materials, 
estimation of the present growth of variables which are not 
possible to measure easily (such as timber volume) and to 
estimate the growth values in future is essential. The most 
important variable to take into consideration regarding to 
forestry is tree diameter at breast height (DBH). Not only is 

it used to estimate the volume of the tree but also as a way to 
describe the stand structure and to select an inventory sample. 
DBH (D) and total tree height have often been used as standard 
predictors of biomass (both above- and below-ground biomass) 
and volume.[1-4] This is because these variables are highly 
correlated with biomass and volume. The principal goal of the 
forest survey was to estimate the total volume and area of the 
forest resource. Standard volume tables (equations) are often 
used to estimate tree volume as a function of tree diameter 
and height for both routine forest measurement and for forest 
research purposes. Developing forest inventory estimates 
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often involves predicting tree volumes from only DBH and/
or merchantable height.

Estimation of growing stock provides information that guides 
forest managers in timber valuation as well as in allocation of 
forest areas for harvest.[5] For timber production, an estimate 
of growing stock is often expressed in terms of timber 
volume, which can be estimated from easily measurable tree 
dimensions. Tree volume is one of many parameters that are 
measured to document the size of individual trees. Volume is 
the common widely used measure of wood quantity in forest 
mensuration.[6] The ability to estimate the volume of trees and 
stands and to predict what the forest will produce, on different 
sites, in response to particular types of silvicultural treatment, 
is central to all rational planning processes connected with 
forestry. The most common procedure is to use volume 
equations based on relationships between volume and variables 
such as diameter and height.[5]

The west bank forest covers about 150 ha while block A covers 
an area of about 50 ha. The two forest came to been as a result 
of the decision by International Institute of Tropical Agriculture 
(IITA) to preserve the remaining land as an informal forest 
and nature reserve after the clearing of land for research plots, 
housing and other facilities were largely completed in 1987. 
Today, the forest and nature reserve at IITA cover nearly 350 
ha. Both the west bank and block A forests have grown to 
secondary stage of regeneration and are in their mid-succession 
stage.[7,8] They are repository of useful timber and non-timber 
forest products (NTFPs) which are useful for food, medicine, 
cooking, and wrapping or preservation of food items.[9-11] The 
west bank forest has been under active protection for many 
years while block A forest serves as buffer zone for villagers 
living around the perimeter fence of IITA, the forest serves 
as a source of livelihood to the women living in the adjoining 
villages of IITA perimeter fence.[12] The villagers are permitted 
into the forest twice a week to collect NTFPs such as dried 
firewood, fruits and kernels of Elaeis guineensis, and shoot 
of Talinum triangulare. Some other NTFPs are also collected 
illegally by these villagers along with what they are permitted 
to collect. Part of the area of block A forest was also used 
for arboretum and experimental plot [Figure 1], this gives 

opportunity to IITA staff to collect pegs, poles, and stakes for 
the experimental, thereby reducing the number of threes and 
shortening their growth. A lot of research has been done in the 
two forests but no works have estimated and compare the tree 
stem volume of the two forests. It is against this backdrop this 
study was designed with the aim of comparing the tree stem 
volume estimated from the two forests. The study was executed 
using non-destructive approach method (DBH) as provided in 
the volume equation for trees developed by FORMECU.[13]

MATERIALS AND METHODS

Study Area
The study was conducted in the two forest reserved (west bank 
and block A forest) of IITA, Ibadan, Oyo State, Nigeria. The 
study area has a coordinate of longitude 7°30′8″N, latitude 
3°54′37″E, and 243 m above sea level.[14] The vegetation is 
within the forest-savanna transition zone and can be group 
into tropical semi-deciduous forest with various pockets of 
vegetation types ranging from derived savanna, secondary 
forest, and riparian types. The area resembles mature Guinea-
Congo lowland rainforest with scattered emergence of trees 
which include Ceiba, Milicia, and Terminalia spp.[15] Large 
clumps of bamboo (Bambusa vulgaris) are common; stands 
of Raphia farinifera are found along watercourses while 
scattered oil palms E. guineensis grow in both low-lying 
and the relatively better drained upland areas. The site is 
characterized with two distinct seasons. The wet season, it lasts 
for 8 months, and it extends from March to October while the 
dry season lasts for 4 months from November to February. The 
rainfall pattern is bimodal with an annual total which ranges 
from 1300 to 1500 mm most of which falls between May and 
September.[9,16,17] The average daily temperature ranges between 
21°C and 23°C, while the maximum is between 28°C and 34°C. 
Radiation is about 5285 MJ/m2/year. Mean relative humidity 
is in the range of 64%–83%.[14,16,17]

Methods of Data Collection
Vegetation survey using transect and plot sampling techniques 
following [9,16-18][8,19][20][21][22] were used to collect data for the 
study. Tree transect each (A [270°W], B [90°E], and C [180°S] 

Figure 1: Map of block A forest showing the location of transect D, E, and F. Source: Field Survey, 2017
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were constructed in west bank forest and transects D, E [0°N], 
and F [180°W]) was laid in block A forest with the aid of 
prismatic compass. Each transect with a length of 500 m was 
demarcated with 10 sampling plots of 10 m by 10 m [Figure 2]. 

A total number of 60 sampling plots (6 transect by 10 plots) 
were used for the study. All trees and shrubs with DBH ≥10 cm 
(DBH ≥10 cm) were identified with their scientific and family 
names in each plot. The trees and shrubs were enumerated and 
DBH measured at 1.3 m above the soil level. The assistance of 
retired taxonomist from Forestry Research Institute of Nigeria 
(FRIN) was sought for the identification of the plant species. 
Samples of trees that cannot be identified on the field were coded 
and taken to the herbarium of FRIN for proper identification. 
The species of trees and shrubs, number of individual of each 
species, and total number of each species were recorded from 
each plot and the data pooled together per forest. The study 
location map [Figures 1 and 3] was produced by taken the 
coordinates of the plots, transects, entire forests areas, and the 
adjoining villages of the IITA perimeter fence. The coordinates 
were downloaded and plotted on the GPS arc view.

Data Analysis
The vegetation data collected were analyzed with descriptive 
statistics such as tables, frequency counts, percentages, and mean. 
Analysis of basal area and volume estimation using volume equation 
developed by FORMECU[13] was carried out following.[17,9]

Calculation of Trees Basal Area
The calculation of basal area of all individual trees belonging to 
a particular species i (Bai) was obtained with basal area model
BA = p D2/4
Where: BA = Basal area in m2 per ha
p = 3.142
D = Diameter at breast height in meter.

Figure 3: Map of west bank forest showing the location of transect A, B, and C. Source: Field Survey, 2017

Table 1: Vegetation survey: Growth habit classification of woody plants and frequency in the two forests
Form West bank forest Block A forest West bank and block A forest

NOS NOS (%) SF SF (%) NOS NOS (%) SF SF (%) NOS NOS (%) SF SF (%)
Shrub 16 24.62 83 14.29 21 30.88 109 28.02 24 25.81 131 13.51
Tree 49 75.38 498 85.71 47 69.12 280 71.98 69 74.19 839 86.49
Total 65 100 581 100 68 100 389 100 93 100 970 100
Source: Computed from Vegetation Survey Data, 2016, NOS: Number of species, % NOS: Percentage number of species, SF: Species frequency, SF%: Species frequency percentage

Figure 2: Transects and plots design. Each line A, B, C, and D is 500 
m long transect while 1, 2, 3, --------10 are plots of 10 m by 10 m each
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In this study, the trees circumference was measured and the 
tree diameters were determined using the relationship d = c/p

All the individual trees basal area within the three transects, in 
each forest (0.3 ha) and in the two forest combined (0.6 ha), 
were added together and converted to hectare to obtained the 
basal area of a specie.

Determination of the Trees Volume
The volume of individual tree was determined using volume 
equation of tree developed by FORMECU,[13] The volume 
equation is expressed as:
V= e-8.433 + 2.331 In (D)

Where, V is volume (m3) and D is DBH in meter.

RESULTS AND DISCUSSION

Comparison of Floristic Composition in the Two 
Forest
The results of the study showed a total number of 581 per 0.3 
ha woody plants from 65 species and 28 families recorded in 
west bank forest while block A forest had 389 per 0.3 ha of 
wood plants from 68 species and 27 families [Tables 1 and 2]. 
This showed that west bank forest is more diverse in terms 
of number of individual woody plants while block A forest is 
richer in terms of number of species. The data pooled together 
showed that 970 per 0.6 ha of woody plants comprising trees 
and shrubs with the (gbh) ≥10 cm belonging to 93 species 
and 32 families were encountered in the two forests reserved. 
Aminu and Yakubu[23] in their study of tree volume equation 
for Sahelian ecosystem in North Nigeria found a total of 181 
species from eight families. In the two forests under study, 
exotic species such as Delonix regia, Gmelina arborea, Hura 
crepitans, and Manihot glaziovii were recorded

Growth Habit Classification of Woody Plants and 
Frequency in the Two Forests
The distribution of plant into their growth form or growth habit 
classification on Table 2 showed that in the west bank forest, 
trees had the highest percentage of 75.38% species while shrubs 
had 24.62% species with frequency of 85.71% and 14.29%, 
respectively. In the block A forest, trees had 69.12% species 
and frequency of 71.98% while shrubs had 30.88% species 
and frequency of 28.02%. The growth habit classification 
of plants in the two forest reserved showed that tree had the 
highest percentage; this showed that trees dominated both the 
west bank forest and block A forest. The percentage of trees 
in the west bank forest was higher than that of block A forest. 
This could be due to protection which the west bank forest 
has undergone over many years and also could be due to the 
removal of poles, pegs, and firewood from block A forest by 
IITA staff for experimental plots.[9,16] Combining the results 
from the two forests revealed that trees had 74.19% species 

and shrubs 25.81%. The frequency of trees and shrubs in the 
two forests was 86.49% and 13.51%, respectively.

Family Distribution of Woody Plant Species in the 
Two Forests
The distribution into families of all woody plants encountered 
in the two forests is shown in Table 2. Among the 32 families, 
Fabaceae with subfamilies of Caesalpinioideae, Mimisoideae, 
and Papilinoideae was found to be the most abundant family 
in the west bank forest. It had the highest number of 8 species, 
43 individuals represented by Albizia ferruginea, Albizia zygia, 
Baphia nitida, D. regia, Leucaena leucocephala, Lonchocarpus 
sericeus, Millettia sp., and Millettia thonningii. It had family 
relative density of 12.31% and species frequency relative 
density7.36%. This was followed by Meliaceae and Moraceae 
which had 10.77% and 9.23% family relative density and 
species frequency relative density of 11.70% and 15.32%, 
Apocynaceae and Euphorbiaceae had equal family relative 
density of 7.69% and species frequency relative density of 
8.26% and 6.37%, respectively, while Malvaceae had 6.15% 
and 5.85% relative density and species frequency relative 
density. Furthermore, Rubiaceae, Sapindaceae and Ulmaceae, 
Rutaceae and Sapotaceae had 4.62% and 3.08% family relative 
density and species frequency relative density of 0.69%, 9.98%, 
4.82%, 0.69%, and 3.44%, respectively. Other families had 
between 3.08% and 1.54% relative densities and 9.81% and 
0.17% species frequency relative densities, respectively.

The same trend was observed in block A forest with 
Fabaceae subfamilies of Caesalpinioideae, Mimisoideae, 
and Papilinoideae been the most abundant family with the 
highest number of 12 species, 74 individuals represented by 
A. ferruginea, Albizia adianthifolia, A. zygia, Anthonotha 
macrophylla, Brachystegia eurycoma, Cassia siamea, Daniellia 
ogea, L. leucocephala, Philenoptera cyanescens, L. sericeus, M. 
thonningii, and Senna siamea. It had family relative density of 
17.64% and species frequency relative density of 19.02%. This 
was followed by Euphorbiaceae with family relative density 
of 10.29% and species frequency relative density of 10.54%. 
Moraceae and Rubiaceae, Apocynaceae and Malvaceae had 
equal family relative density of 8.82% and 7.35% and species 
frequency relative density of 13.37% and 2.31%, 3.86% and 
7.35%, respectively. Other families in the block A forest had 
between 2.94% and 1.47% relative densities and species 
frequency relative densities of 8.74% and 0.26%, respectively.

In the two forest combined, west bank and block A forest, 
Fabaceae subfamilies of Caesalpinioideae, Mimisoideae, 
and Papilinoideae were found to be the most abundant 
family with the highest number of 15 species, 111 individuals 
represented by A. ferruginea, A. adianthifolia, A. zygia, A. 
macrophylla, B. nitida, B. eurycoma, S. siamea, D. ogea, D. 
regia, L. leucocephala, P. cyanescens, L. sericeus, Millettia 
sp., and M. thonningii. It had family relative density of 
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16.13% and species frequency relative density of 11.44%. 
Meliaceae, Euphorbiaceae, Rubiaceae, and Moraceae had 
9.68%, 8.60%, 7.53%, and 6.45% family relative density and 
species frequency relative density of 14.33%, 6.19%, 1.13%, 
and 10.3%, respectively. Apocynaceae and Malvaceae had 
equal family relative density of 5.38% and species frequency 
relative density of 7.53% and 6.91%, respectively. Other 
families had family relative densities ranging from 4.30% to 
2.15% and 9.79% to 0.41%. Families such as Bombacaceae, 
Capparidaceae, Caricaceae, Dichapetalaceae, Fabaceae, 

Guttiferae, Lecythidaceae, Leeaceae, Myristicaceae, Palmae, 
Pandaceae, and Rhamnaceae were represented by only one 
species and are less well represented families in the two forests. 
The result corroborate the findings of Aminu and Yakubu[23] with 
recorded the highest number of species (6) for Fabaceae family 
and followed by the family Arecaceae with two species (2).

Most Abundant Trees in the Forest
The most abundant trees in the west bank forest are N. laevis 
(57), T. monadelpha (44), Antiaris toxicaria var. africana (40), 

Table 2: Vegetation survey: Family distribution of woody plant species in west bank forest and block A forest of IITA
S. No. Families West bank forest Block A forest West bank and block A forest

NOS RD % SF SFRD % NOS RD % SF SFRD % NOS RD % SF SFRD %
1 Anacardiaceae 2 3.08 13 2.24 2 2.94 6 1.54 2 2.15 19 1.96
2 Annonaceae 1 1.54 5 0.86 2 2.94 21 5.40 2 2.15 13 1.34
3 Apocynaceae 5 7.69 48 8.26 5 7.35 15 3.86 5 5.38 73 7.53
4 Bignoniaceae 1 1.54 57 9.81 2 2.94 34 8.74 2 2.15 91 9.38
5 Bombacaceae 1 1.54 4 0.69 2 2.94 6 1.54 1 1.08 10 1.03
6 Capparidaceae . . . . 1 1.47 9 2.31 1 1.08 1 0.10
7 Caricaceae 1 1.54 2 0.34 . . . . 1 1.08 2 0.21
8 Dichapetalaceae 1 1.54 6 1.03 1 1.47 2 0.51 1 1.08 9 0.93
9 Ebenaceae 2 3.08 8 1.38 1 1.47 3 0.77 2 2.15 13 1.34
10 Euphorbiaceae 5 7.69 37 6.37 7 10.29 41 10.54 8 8.60 60 6.19
11 Lamiaceae . . . . 1 1.47 1 0.26 1 1.08 1 0.10
12 Guttiferae 1 1.54 2 0.34 . . . . 1 1.08 2 0.21
13 Lecythidaceae 1 1.54 2 0.34 1 1.47 8 2.06 1 1.08 10 1.03
14 Leeaceae . . . . 1 1.47 28 7.20 1 1.08 1 0.10
15 Fabaceae-Caes. 1 1.54 2 0.34 5 7.35 33 8.48 6 6.45 16 1.65
16 Fabaceae-Mim. 3 4.62 23 3.96 4 5.88 28 7.20 4 4.30 56 5.77
17 Fabaceae-Pap. 4 6.15 18 3.10 3 4.41 13 3.34 5 5.38 39 4.02
18 Meliaceae 7 10.77 68 11.70 1 1.47 16 4.11 9 9.68 139 14.33
19 Moraceae 6 9.23 89 15.32 6 8.82 52 13.37 6 6.45 100 10.31
20 Myristicaceae 1 1.54 9 1.55 1 1.47 4 1.03 1 1.08 13 1.34
21 Myrtaceae . . . . 1 1.47 2 0.51 2 2.15 2 0.21
22 Olacaceae 1 1.54 2 0.34 1 1.47 2 0.51 3 3.23 6 0.62
23 Palmae 1 1.54 10 1.72 1 1.47 5 1.29 1 1.08 19 1.96
24 Pandaceae 1 1.54 23 3.96 1 1.47 3 0.77 1 1.08 26 2.68
25 Rhamnaceae 1 1.54 1 0.17 . . . . 1 1.08 1 0.10
26 Rubiaceae 3 4.62 4 0.69 6 8.82 9 2.31 7 7.53 11 1.13
27 Rutaceae 2 3.08 4 0.69 . . . . 2 2.15 4 0.41
28 Sapindaceae 3 4.62 58 9.98 4 5.88 10 2.57 4 4.30 95 9.79
29 Sapotaceae 2 3.08 20 3.44 . . . . 2 2.15 20 2.06
30 Malvaceae 4 6.15 34 5.85 5 7.35 27 6.94 5 5.38 67 6.91
31 Tiliaceae 1 1.54 4 0.69 2 2.94 10 2.57 2 2.15 9 0.93
32 Ulmaceae 3 4.62 28 4.82 1 1.47 1 0.26 3 3.23 42 4.33

Total 65 100 581 100 68 100 389 100 93 100 970 100
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Funtumia elastica (37), Trilepisium madagascarense (35), 
Blighia sapida (34), Alchornea laxiflora (23), Microdesmis 
puberula (23), L. cupanioides (22), A. zygia (21), and 
Chrysophyllum albidum (19). Other tree species had between 
17 and 1 abundant [Table 3].

In the block A forest, the most abundant trees in the forest are 
N. laevis (33), L. cupanioides (28), A. toxicaria var. africana 
(26), Sterculia tragacantha (22), A. zygia (19), Cola millenii 
(18), and T. monadelpha (16). L. sericeus and Celtis zenkeri 
had equal abundant of 14 while Ficus exasperata has 10 
abundant. Three species such as Trilepisium madagascariense, 
Holarrhena floribunda, and E. guineensis had equal abundant 
of 9. Other tree species had abundant ranging from 8 to 1.

The most abundant trees when the result from the two forests 
is combined showed that N. laevis (90), A. toxicaria var. 
africana (66), T. monadelpha (60), L. cupanioides (50), T. 
madagascariense and F. elastica, B. sapida, and A. zygia had 
equal abundant of 44 and 40, respectively. S. tragacantha had 
33 while C. zenkeri and A. laxiflora had equal value of 31. Other 
tree species had value ranging between 29 and 1 abundant.

Species which occur once in the forest are considered 
rare, they include A. adianthifolia, Allophylus africanus, 
Canthium venosum, C. siamea, Ceiba pentandra, Celtis 
philippensis, Cleistopholis patens, Diospyros mespiliformis, 
Entandrophragma angolense, Euadenia trifoliolata, G. 
arborea, H. crepitans, Keetia venosa, Kigelia africana, Leea 
guineensis, Maesopsis eminii, Morinda lucida, Nesogordonia 
papaverifera, Rothmannia hispida, Rytigynia umbellulata, 
Synsepalum dulcificum, Trichilia emetica and Zanthoxylum 
rubescens, Alstonia boonei, Psydrax parviflora, Ceiba 
pentandra, C. patens, E. trifoliolata, Kigelia africana, Lannea 
welwitschii, L. guineensis, Mallotus oppositifolius, M. lucida, 
N. papaverifera, G. arborea, Rauvolfia vomitoria, R. hispida, 
R. umbellulata, and Triplochiton scleroxylum.

Basal Area and Volume of Woody Plants in the Two 
Forest Reserve
The basal area and volume of woody plant species in Table 3 
showed that M. excelsa had the highest basal area and volume 
of 40.34 m2/ha and 2.10 m3/ha in the west bank forest. A. 
boonei, T. scleroxylum, and Margaritaria discoidea were 
next in that order with 6.75 m2/ha, 6.63 m2/ha, and 4.55 m2/ha 
basal area and volume 1.71 m3/ha, 1.70 m3/ha, and 1.62 m3/ha, 
respectively. Cola nitida and Z. rubescens had equal volume 
of 1.57 m3/ha and basal area of 3.63 m2/ha. Other species of 
woody plants had between 2.65 m2/ha and 3.39 m2/ha basal area 
and volume 0.51 m3/ha and 1.56 m3/ha. The forest recorded 
total and average basal area of 98.22 m2/ha and 15.11 m2/ha 
with total and average tree volume of 68.19 m3/ha and 1.05m3/
ha, respectively

In the block A forest, Daniellia orgea had the highest basal area 
and volume of 14.03 m2/ha and 1.87 m3/ha. Lannea welwitschii 
and C. patens had 10.61 m2/ha and 8.593 m2/ha basal area, 
volume 1.81 m3/ha and 1.76 m3/ha while Ficus mucoso had 
basal area of 6.07 m2/ha and volume 1.68 m3/ha, respectively. 
Ricinodendron heudelotii and G. arborea had basal area 
of 5.76  m2/ha and 5.12 m2/ha and volume 1.67 m3/ha and 
1.65 m3/ha. Other woody plants in block A forest had basal 
area and volume ranging between 0.28 m2/ha to 3.57 m2/ha 
and 0.52  m3/ha to 1.57 m3/ha, respectively. The total and 
average basal area of 89.69 m2/ha and 13.18 m2/ha with 
total and average tree volume of 74.50 m3/ha and 1.10 m3/ha 
were obtained in the block A forest. This result showed that 
west bank forest had higher total and average basal area 
(98.22 m2/ha, 15.11 m2/ha), total and average volume of trees 
(68.19 m3/ha and 1.05m3/ha) as compared with block A forest. 
This further revealed that the west bank forest is more and well-
stocked with trees, this could be due to active protection of the 
forest day and night by the forest rangers while block A forest 
is susceptible to NTFPs collection by the villages permitted 
by IITA and pegs, poles and stakes removal for experimental 
field by IITA staff.[9,16]

Pooling the data from the two forests together shows 
that M. excelsa had the highest basal area and volume of 
40.34 m2/ha and 2.10 m3/ha. This was followed by D. orgea 
and C. patens with 14.03 m2/ha and 8.59 m2/ha basal area and 
volume1.87 m3/ha and 1.76 m3/ha, respectively. G. arborea 
and M. discoidea had 5.12 m2/ha and 4.55 m2/ha basal area 
and volume 1.65 m3/ha and 1.62 m3/ha, respectively. Other 
species of woody plant had basal area ranging between 
0.26 m2/ha to 2.15 m2/ha per ha and volume 0.51 m3/ha to 
1.61  m3/ha, respectively. The overall average basal area of 
7.53 m2/ha and average volume of 1.07 m3/ha were recorded 
for the two forests. The basal area values is much lower than 
18.42 m2/ha and 28 m2/ha obtained for Oluwa forest reserve 
and tropical rainforest area in Trinidad.[1,24]

CONCLUSION

It can be concluded from the findings of the study that the two 
forests are repository of many indigenous tropical tree species 
with few exotic species. Trees dominated the two forests but are 
more, well stocked in west bank forest than block A forest and 
are merchantable considering their volume. West bank forest 
is more diverse in terms of number of individual woody plants 
while block A forest is richer in terms of number of species. 
A total number of 970 per 0.6 ha of woody plants comprising 
trees and shrubs with the (gbh) ≥10 cm belonging to 93 species 
and 32 families were encountered in the two forests reserves. 
Milicia excelsa had the highest basal area and volume in the 
west bank forest while D. orgea had the highest basal area and 
volume in block A forest. Some species of woody plants were 
recorded once or twice in the two forests.
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RECOMMENDATION

To prevent the extinction of these woody plants species and 
their families, there is a need for adequate and continuous 
protection of the two forests. It is, therefore, recommended that 
continuous forest inventory is required for proper monitoring 
of the trees volume in the two forests reserved.
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