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ABSTRACT 

Woody plants play an integral part of livelihood strategies for rural people, providing 
fruit, fodder, firewood, timber, traditional pharmaceutical products and many other 
products that are used locally or sold for monetary income. The exploitation of these 
resources affects the population structure of woody plants in the forest. The 
determination of woody plant population structure is important for the development 
and promotion of efficient management practices aiming at a sustainable use and 
conservation of natural vegetation of the forests. The study was conducted in two 
distinct forest of International Institute of Tropical Agriculture (IITA) Ibadan. Six 
transects {A (270oW), B (90oE), C (180oS), D, E (0oN) and F (180oW)} were 
constructed with the aid of prismatic compass in West bank forest and Block A forest. 
10 sampling plots of 10 m x 10 m were demarcated along each transect making 30 
plots in each forest and a total number of 60 plots that were used for the study. In each 
plot, all woody plants (trees and shrubs) with diameter at breast height (DBH) greater 
than or equal to 10cm (DBH ≥ 10cm) were identified, enumerated and measured. The 
results showed that 581 woody plants were encountered in west bank forest while 
block A forest recorded 389 woody plants. A total number of 970 woody plants were 
encountered in the two forests. The population structure of woody plants community 
in the two forests were stable but there were deviations, west bank forest appeared to 
have a more stable plant community judging by the perfect reversed “J” curve of size 
(age) class distributions as compared with block A forest. It can be concluded that the 
regeneration of the two forests was found to be good. However, it was recommended 
that adequate protection and conservation of the two forests should be a priority to 
enable the forest developed into full maturity stage. 
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Introduction 

Globally, woody plant species are 
threatened by water abstraction, climate 
change and invasion by exotic plant 
species (Cronk and Fennessy, 2001). 
Other factors which threaten woodland 
include agriculture (Poff et al., 1997) 
and human over-exploitation (Matiza 
and Chabwela, 1992). Changes in 
temperature and precipitation due to 
climate change can lead to hydrological 
alteration in wetlands which may 

ultimately affect the composition of 
woodland communities (Van der Valk, 
2006). Some plant species are likely to 
shift their geographical distributions in 
response to climate change 
consequently disturbing ecosystem 
functioning (Cowie, 2007). Plant 
species that do not tolerate new 
conditions caused by climate change 
may become extinct (Parish and Looi, 
2007).  

 



88 
 

Journal of Forestry Research and Management. Vol. 16(3).87-103; 2019, ISSN 0189-8418 

www.jfrm.org.ng 

Woody plants ecosystems are also 
threatened by the invasion of exotic 
plant species. This is because they may 
provide a favourable environment for 
the establishment of invasive species as 
river-floodplain systems act as conduits 
of seed dispersal (Naiman et. al., 2005). 
Constantly changing water levels in the 
woody land also influence the 
establishment of invasive species (Davis 
et. al., 2000). Agriculture is also one of 
the threats to woodland ecosystems 
(Porto and Clover, 2003). Woody land 
ecosystems may offer land suitable for 
crop production which may result in 
deforestation due to clearing land for 
planting and cutting trees for fencing 
the fields (Reddy and Gale, 1994). It is 
expected that the demand for 
agricultural land in woody land 
ecosystems will increase as the human 
population increases (Matiza and 
Chabwela, 1992).  

Regeneration of woody plant 
communities is an important component 
of development which is characterized 
by seed production, seed dispersal, 
seedling germination, survival and 
growth (Streng et.al., 1989; Jones et.al., 
1994). The regeneration and population 
structure of a given vegetation 
community are influenced by prevailing 
environmental conditions at the time of 
seed release (Guilloy-Forget et. al., 
2002). Seed dispersal ensures that the 
germinated seedling avoids competition 
from the parent plant. However, there 
are some instances in which seeds are 
dispersed into unfavourable habitats 
which prevent their germination and 
subsequent survival (Nathan and 
Muller-Landau, 2000). Environmental 
factors that generally influence 
regeneration and tree population 
structure in forests include fire, 
herbivory, flooding, pathogens, 
competition and light regime (Walker 

et. al., 1986; Streng et. al., 1989). When 
the intensity of these factors is beyond 
the tolerance levels of a given tree 
species its regeneration and population 
structure will be unstable (Helm and 
Witkowski, 2012; Traore et. al., 2013}. 
Desiccation prevents individual’s tree 
from reaching later growth stages and 
may result in unstable population 
structure in riparian tree species (Pettit 
and Froend, 2001). Anthropogenic 
factors may also affect the regeneration 
and the population structure of woody 
plant species. These include activities 
such as land clearing for agriculture, 
timber harvesting and human 
settlements (Maitima et. al., 2009). 
Other anthropogenic activities which 
may affect the regeneration of riparian 
tree species include dam construction in 
catchment areas, urbanization of 
catchment areas, changes to hydrology 
and climate (Parolin and Wittmann, 
2010).  

Recruitment is a term used in the 
description of the regeneration and 
population status of vegetation 
communities (Sop et al., 2011; 
Gurmessa et al., 2012; Helm and 
Witkowski, 2012). This refers to the 
transition of individuals from one 
growth stage to another (seedlings 
developing into saplings, and saplings 
growing into fully grown individuals 
capable of reproduction). Population 
and regeneration structures can be 
stable or unstable. A stable population 
structure is one in which there are more 
individuals in the smaller size diameter 
classes than in their large counterparts. 
This is usually termed the reverse J-
shaped pattern (Sop et al., 2011). The 
reverse J-shaped recruitment pattern is 
regarded as stable because the 
individuals in the smaller size diameter 
classes replace the aging large ones, 
with initially very high mortality rate 
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decreasing with increasing size (Helm 
and Witkowski, 2012). Conversely, the 
unstable population structure is 
characterized by more individuals in the 
larger diameter size classes than in the 
smaller ones (Helm and Witkowski, 
2012). This is also called the J-shaped 
size class distribution pattern. It is 
referred to as unstable because once the 
individuals in the large diameter size 
class die they may not be adequately 
replaced by the few young ones (Sop et 
al., 2011). This type of population 
structure is usually associated with 
species that become (locally or 
otherwise) extinct (Gurmessa et. al., 
2012).  

Other unstable population structures are 
characterized by bell-shaped, U-shaped 
and irregular recruitment patterns (Helm 
and Witkowski, 2012). The bell-shaped 
recruitment pattern has more individuals 
in the middle than in the lower and 
higher diameter size classes (Helm and 
Wikowski, 2012). This is usually an 
indication that there was large-scale 
recruitment of individuals from small 
diameter size classes into the middle 
ones from the previous years 
(Hamandawana, 2012). This could 
possibly represent an episodic 
recruitment event during favourable 
environmental conditions. The bell-
shaped recruitment pattern may result 
from either temporary or long-term 
environmental bottlenecks which 
prevent germination of seedlings and 
their recruitment into the larger size 
classes. This could result from dry 
conditions which inhibit germination, 
fire, or extreme flooding which results 
in anoxic soil conditions, herbivory, or 
combinations of these (Jones et al., 
1994). In the U-shaped recruitment 
pattern, there are more individuals in 
the lower and larger diameter size 
classes than in the middle ones. This 

could be an indication that in the past 
there was recruitment of individuals 
from the lower diameter size classes 
into the larger ones which recently 
stopped or slowed down (Helm and 
Witkowski, 2012). The U-shaped 
pattern could be due to episodic 
recruitment in which there is lack of 
development of juveniles into larger 
individuals. This can be due to 
unfavourable conditions in some years 
(Hamandawana, 2012). The U-shaped 
pattern can also result from selective 
removal of individuals in the middle 
diameter size classes either as a result of 
being preferred for human use or by 
herbivores (Gurmessa et al., 2012). In 
irregular population structures, there are 
usually some missing diameter size 
classes, and distributions do not follow 
any defined pattern (Helm and 
Witkowski, 2012). However, it is 
important to recognize that these 
distribution patterns may simply be a 
representation of a population structure 
at an instant in time. 

The west bank forest of IITA has been 
under active protection by forest rangers 
over the years while Block A forest 
serves as extractive reserves where rural 
women who once lived in the villages 
where IITA is presently located are 
allowed to collect forest resources 
(NTFPs) such as firewood, water leaf, 
bitter leaf, palm (nuts, fruits, fronds) 
and so on. Research on structure and 
demographic patterns of woody plants 
community in IITA forest reserve (west 
bank forest) was undertaken by Ariyo 
et. al., (2011) but there is no data on the 
structure and demographic patterns of 
woody plants community in block A 
forest nor any data available comparing 
the population structure of woody plants 
in the two forest. Therefore, it is 
pertinent to carry out this study and 
compare the two forests in order to 
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know the population and regeneration 
structure, stability, composition and 
recruitment potential of woody plants in 
the forests. The aim of this paper is to 
compare and report on the study of the 
population structure of woody plants in 
West Bank and Block A Forest of 
International Institute of Tropical 
Agriculture (IITA) using Size Class 
Distribution (SCD). The results are 
important for the development and 
promotion of efficient management 
practices aiming at a sustainable use and 
conservation of natural vegetation of the 
two forests. 

Materials and Methods 

The study area: The study area is the 
West Bank and Block A forest of 
International Institute of Tropical 
Agriculture (IITA), Ibadan, Oyo State, 
Nigeria. IITA is located at longitude 7o 
30’ 8’’N, latitude 3o 54’ 37’’E and 243m 
above sea level (Tenkouano and 
Baiyeri, 2007). The site falls within 
humid tropical lowland region with two 
distinct seasons: the longer wet season 
and shorter dry season. The wet season 
last for eight months and it extends 
from March to October while the dry 
season last for four months from 
November to February. The rainfall 
pattern is bimodal with an annual total 
which ranges from 1,300-1,500mm 
most of which falls between May and 
September. The average daily 
temperature ranges between 21oC and 
23oC while the maximum is between 
28oC and 34oC. Radiation is about 
5285MJ/m2/year. Mean relative 
humidity is in the range of 64% to 83% 
((Tenkouano and Baiyeri, 2007). The 
natural vegetation in this area could be 
classified as tropical semi-deciduous 
forest with various pockets of 
vegetation types ranging from derived 
savanna, secondary forest and riparian 

types. According to Ezealor (2002), the 
area resembles mature Guinea-Congo 
lowland rainforest with scattered 
emergence of trees which include 
Ceiba, Milicia and Terminalia spp. 

Data Collection Techniques 

Vegetation survey using transects and 
plot sampling techniques following 
Wolda, 1983, Onyekwelu et. al., 2005, 
Lawal and Adekunle, 2011, Ariyo, et. 
al., 2011, 2012, Ariyo, 2018 and 
Onefeli et. al., 2013 were the techniques 
used in collecting data. Six transects {A 
(270oW), B (90oE), C (180oS), D, E 
(0oN) and F (180oW)} were constructed 
with the aid of prismatic compass in 
West bank forest and Block A forest of 
IITA. Transects were established with 
minimal disruption to the environment 
and marked with flagging tape at every 
10m. Each transect was 500m long. 10 
sampling plots of 10m by 10m each 
were demarcated along each of the 
transect making a total number of 60 
sampling plots (6 transects by 10 plots). 
A distance of 40m was left between 
each of the plot to minimize repetition 
of plant species while 20m was left at 
the beginning and at the end of each 
transect as the border row to minimize 
edge effects (Fig. 1). Also, in each 
sample plot, all woody plants (trees and 
shrubs) with diameter at breast height 
(DBH) greater than or equal to 10cm 
(DBH ≥ 10cm) were identified, counted 
and measured. The identification of 
plant species were carried out with the 
assistance of retired taxonomist from 
Forestry Research Institute of Nigeria. 
Samples of woody plants that cannot be 
identified on the field were coded and 
taken to the Forestry Research Institute 
of Nigeria, Ibadan (FRIN) herbarium 
for proper identification. The dbh was 
measured at 1.3m above the soil level 
using a measuring tape. Where the tree 
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was on a slope, the breast height was 
measured from the uphill side of the 
tree. For fluted or buttressed trees, 
diameter measurement was taken 30cm 
above the point where the flute or 
buttress disappeared into the stem. 
Geographical Positioning System (GPS) 
readings of coordinate of the plots and 
transects were taken and plotted on the 
GPS arc view to know the exact 

position of each transect within the 
forests and to obtained the study 
location map (Fig. 2 & 3). The woody 
plant size (age) class distributions in the 
forest reserve were obtained by plotting 
the number of individual in each class 
with the size class. The number of each 
tree species was extrapolated to per 
hectare basis. 
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Legend: - Each line A, B, and C, are 500m long transect while 1, 2, 3, --------10 are 
plots of 10m by 10m each. 

Figure 1: Transects and plots design  
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Figure 2: Map of West Bank Forest showing the location of transect A, B, and C  

 

 

Source: Field Survey, 2016 

Figure 3: Map of Block A forest showing the location of transect D, E and F 

Data Analysis: The data were analyzed 
using descriptive statistics such as 
tables, frequency counts, percentages 
and graph.  

Size-Class Distribution: Analysis of 
SCD followed the visual graphical 
method of Obot, (1994); Ariyo, (2007); 
Ariyo et al., (2011) and Ariyo, (2018). 
Data on Dbh were assembled in ten 
diameter size classes of 20 cm intervals 
(10- 30, 31-50, 51-70, 71- 90 etc). All 
individual with Dbh larger than 190 cm 
were grouped into a single class of 
greater than 190 cm. SCD were plotted 

on a graph against the number of 
individual woody plants to allow visual 
comparison. The interpretation of the 
shape of the graph gives an indication 
of the population structure of woody 
plants in the forest. 

Results and Discussion 

The woody plants size-class distribution 
and population structure of woody 
plants in west bank and block A forest 
of IITA is as showed in table 1 and 
figure 4-6. Population structure of 
woody plants followed specific 
predictable pattern of size class (cm) 
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distribution. The stable plant 
community is expected to exhibit a 
reversed “J” curve of age distribution in 
which there is enough seedling and 
saplings to replace the mature trees 
when they eventually die (Obot, 1994; 
Ariyo, 2007; Ariyo, et al., 2011; Ariyo, 
2018). Woody plant size class 
distribution in each transects, West bank 
and Block A forests (Fig. 4, 5, and 6) 
approximately show a stable plant 
population because they exhibit a 
reversed “J” curve of size (age) class 
distributions with more trees at the 
lower diameter class, followed by a 
general decrease in number of trees at 
the upper diameter class and is 
consistent with natural tropical forest 
structure.  

All transects in the west bank and Block 
A forest followed the same pattern of 
reversed “J” curve but there were little 
deviations (Table 1).  In transect A, the 
number of woody plants encountered in 
the size class of 151-170cm and > 190 
cm was higher, 3 for each class as 
compared with the number obtained in 
the size class of 131-150 cm and 171-
190 cm (2 and 1) respectively. The 
same trend was observed in transect B 
which recorded 2 woody plants in the 
size class of 171-190 cm as against 1 
woody plants each found in the size 
class of 131-150 cm and 151- 170 cm 
respectively. 7 woody plants were 
recorded in the size class of > 190 cm 
which was higher than the number 
recorded in the size class of 131-150 
cm, 151-170 cm, 171-190 cm (1, 1, and 
2) but equal to the number obtained in 
111-130 cm size class. 

In transect C, no woody plant was 
encountered in the size class of 111-130 
cm while equal number (3 and 1) were 
found in the size class of 91-110 cm, 
131-150 cm, and 151-170 cm and 171-

190 cm respectively. Also, 4 woody 
plants were found in the size class of > 
190 which was higher than the number 
obtained in the size class of 91-110 cm, 
111-130 cm, 131-150 cm, 151-170 cm, 
171-190 cm (3, 0, 3, 1 and 1) 
respectively.  

However, the number of woody plants 
encountered in transect B at the size 
class of > 190 cm was higher than that 
obtained in transect A and C. 7 woody 
plants were encountered at size class of 
> 190 cm in transect B while Transect C 
and A recorded 4 and 7 numbers 
respectively. This makes the total 
number of woody plants encountered in 
West Bank forest of IITA at the size 
class of > 190 cm to be 14, a value 
higher that the number obtained (12, 6, 
5, and 4) at the size class of 111-130 
cm, 131-150 cm, 151-170 cm, and 171-
190 cm respectively.  

The deviation in transect D, E and F in 
the Block A forest as revealed on table 
1 showed that transect D and E recorded 
5 and 8 number of woody plants in the 
size class of 131-150 cm which were 
higher than the value of 3 each obtained 
in the size class of 91-110 cm and 111-
130 cm for transect D while transect E 
recorded 6 and 4 number of woody 
plants in the same size classes. No 
woody plants were found in transect E 
and F at the size class of 171-190, the 
same for size class of 151-170 cm for 
transect D. Transect D, E and F, had 4 
equal number of woody plants in the 
size class of 71-90 cm, 111-130 cm and 
91-110 cm respectively. Also, the same 
trends were observed in size class of 
171-190 cm, > 190 cm for transect D, 
151-170 cm, 131-150 cm for transect E 
and F with 2 number of woody plants 
respectively. Transect F had 5 as the 
highest number of woody plants  in the 
size class of  > 190 cm as compared to 2 
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and 1 obtained in transect D and E. 
However, 8 woody plants were 
encountered in Block A forest in the 
size class of > 190 cm, a value higher 
than the number (4 and 2) obtained in 
the lower size classes of 151-170 cm 
and 171-190 cm in the same forest but 
lower to the number (14) recorded at the 
size class of > 190 cm in the west bank 
forest. When the values of the two 
forest (West bank and Block A forests) 
were pooled together, it showed that 22 
number of woody plants were 
encountered in the size class of > 190 
cm which was higher than the valued 
(21, 9 and 6) recorded in the size class 
of  131-150 cm, 151-170 cm, 171-190 
cm respectively.  

The highest frequency of woody plants 
(340, 176 and 516) encountered in west 
bank forest, block A forest and the two 
forests combined were found in the size 
class of 10-30 cm. The larger the size 
classes the lower the frequency of 
occurrence of woody plants in all the 
transects. This same trend was observed 
in the west bank forest up to the size 
class of 171-190 cm, 111-130 cm the 
block A forest and 171-190 cm in the 
two forests combined. In the west bank 
forest, 2.41% woody plants were 
recorded in the size class of > 190 cm, 
this value was higher that 0.69%, 
0.86%, 1.03% and 2.07% recorded in 
the size classes of 171-190 cm. 151-170 
cm, 131-150 cm and 111-130 cm 
respectively. The 3.86% of woody 
plants encountered in the size class of 
131-150 cm in the block A forest was 
higher than 2.83% and 3.34% obtained 
in the size classes of 111-130 cm and 
91-110. Also, the number of woody 
plants recorded (2.06%) at the size class 
of > 190 cm was equally higher than the 
number encountered (0.51% and 1.03%) 
in 171-190 cm and 151-170 cm size 
classes. Combining the results of the 

two forest (west bank and block A 
forest) together showed 2.27% woody 
plants in > 190 cm size class, a value 
higher than 0.62%, 0.93% and 2.16% 
obtained in the size classes of 171-190 
cm, 151-170 cm and 131-150 cm 
respectively.  

Generally, the results from the two 
forests revealed that the larger the size 
classes the lower the frequency of 
occurrence of woody plants. 
Theoretically, such a trend indicates 
healthy or expanding populations that 
are naturally replacing themselves 
through good recruitment (Sokpon and 
Biaou, 2002; Tabuti, 2007). This 
conforms to the finding of Ojo et al., 
(1999) which stated that in a typical 
rainforest the smaller size class 
dominate while the larger the size class 
the fewer the number. The reversed “J” 
curve obtained in west bank forest and 
block A forest showed a plant 
community in a partial stable state. 
However, west bank forest appears to 
have a more stable plant community 
judging by the perfect reversed “J” 
curve of size (age) class distributions 
compared with block A forest. 
However, the pooled data showed the 
structures of the plants community is in 
a stable state. Nath et al., (2005) 
asserted that this distribution is an 
indication of good regeneration of the 
constituent species.  This structure is 
typical of all uneven aged stands 
(Clutter et al., 1983, Akinsanmi and 
Akindele, 2002). This result also agree 
with Pascal, (1988) which states that the 
natural forests of the adjoining area in 
the Western Ghats depict an inverse “J” 
shaped diameter distribution pattern.  
Also Akinsanmi and Akindele (2002) 
obtained an inverse j shaped stand 
structure with more trees at the lower 
diameter classes, followed by a general 
decrease in stocking at the upper 
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diameter classes in Oluwa forest 
reserve. However, deviations were 
observed in west bank forest, block A 
forest and the two forest combined. The 
deviation observed in Block A forest 
could be due to anthropogenic 
disturbance such firewood removal by 
the women living in the adjoining 
villages of IITA perimeter fence, stakes/ 
poles removal by the IITA staff for 
experimental fields and in the west bank 
forest, the deviation could be as a result 
of poaching activities by hunters who 
jumped over the perimeter fence and cut 
young growing trees for club to bring 
down bat that hung on the tree. This 
agrees with the findings of Oliveira-
Filho et al. (1997) and Whitmore, 
(1997) which stated that tropical forest 
have been seriously altered during the 
last centuries, through selective 
deforestation, agricultural activities, 
construction of dams, progress of urban 
areas and constructions of highways. 
The anthropogenic disturbance is 
capable of modifying the structure, 
demographics and dynamic of the forest 
(Caswell and Cohen, 1991). It could 
also be due to natural phenomenon such 
as inability of the older tree to give rise 
to the younger ones or falling of tree 
due to old age or wind. Each tree felled 
creates gaps by bringing down other 
trees/ saplings as they fall. The rapid 
rate of mortality of large trees may 
reduce the fecundity of canopy and 
emergent species, diminish forest 
volume and structural complexity, 
promote the proliferation of short-lived 
pioneer species and alter 
biogeochemical cycles affecting 
evapotranspiration, carbon cycling and 
greenhouse gas emissions.  

The table further revealed that transect 
A, B, and C had 245, 199 and 137 
numbers of woody plants which 
correspond to 581woody plants 

encountered in the west bank forest 
while transect D, E and F had 124, 144 
and 121 woody plants which equals to 
389 woody plants recorded in the block 
A forest. However, the total number of 
woody plants encountered in the two 
forests was 970. This follows that 968 
and 648 trees and shrubs will be 
encountered in one hectare of west bank 
forest and block A forest while 1,617 
woody plants will be encountered in the 
two forests. 

Conclusion and Recommendations 

From the results of the study, it can be 
concluded that the west bank, block A 
forest and the two forest combined had 
typical reversed “J” shape of size class 
distribution of woody plants. Such a 
trend theoretically characterises species 
with stable population structures and 
good recruitment potential. However, 
West bank forest and the two forests 
combined appeared to have a more 
stable plant community compared to 
block A forest.  Generally, the 
regeneration of the two forests was 
found to be good. This indicates a good 
sign of maturity and sustainability of the 
woodland stock which has chances of 
ensuring sustainable supply of products 
and services and hence sustains 
livelihoods of the women that come into 
the forest. However, adequate 
protection and conservation of the two 
forests should be a priority to enable the 
forest developed into full maturity 
stage. Removal of firewood, stakes and 
poles either in west bank forest or block 
A forest should be stopped. Occasional 
culling of bats to prevent cutting of 
young growing trees should be 
encouraged. Poaching activities of 
hunters jumping over the perimeter 
fence should be checked and 
development of buffer zones where 
villagers will be allowed to collect 
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firewood should be established. 
However golf forest could be used as 
buffer zone. 
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Table 1: Distribution and number of woody plants encountered in West bank forest and Block A forest of IITA with their size classes 
 
 

Size class TA TB TC WBF % WBF TD TE TF BAF % BAF WB$BAF % WB&BAF 
10-30 151 112 77 340 58.52 59 73 44 176 45.24 516 53.20 
31-50 42 38 28 108 18.59 30 27 32 89 22.88 197 20.31 
51-70 18 16 12 46 7.92 16 16 17 49 12.60 95 9.79 
71-90 9 9 8 26 4.48 4 7 11 22 5.66 48 4.95 
91-110 11 6 3 20 3.44 3 6 4 13 3.34 33 3.40 
111-130 5 7 0 12 2.07 3 4 4 11 2.83 23 2.37 
131-150 2 1 3 6 1.03 5 8 2 15 3.86 21 2.16 
151-170 3 1 1 5 0.86 0 2 2 4 1.03 9 0.93 
171-190 1 2 1 4 0.69 2 0 0 2 0.51 6 0.62 
>190 3 7 4 14 2.41 2 1 5 8 2.06 22 2.27 
Total/0.1ha 245 199 137 581/0.3 ha 100 124 144 121 389/0.3 ha 100 970/0.6 ha 100 
Total/ ha 408 332 228 968  207 240 202 648  1,617  

 
Source: Computed from Vegetation Survey Data, 2016 
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Figure 4: Woody plant size (age) class distribution in West Bank forest of IITA  
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Figure 5: Woody plant size (age) class distribution in Block A forest of IITA  
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Figure 6: Woody plant size (age) class distribution in West Bank and Block A forest of IITA  
 
 
 
 
 


