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Abstract 

 

This study investigated the floristic composition and vegetation structure among different physiognomies in Ibodi 

Monkey forest, Ibodi, Osun State, Southwestern Nigeria. It also assessed the effects of anthropogenic activities on the forest 

with a view to providing detailed information on the floristic composition structure and diversity of species of the standing 

vegetation of the forest. 

Seven plots of 25 m x 25 m dimension were established within three physiognomies in the forest; Regrowth forest 

(RF), Tree fallow (TF) and Cocoa plantation. (CP) A total of 209 individual woody species were encountered in the seven 

plots. The highest density of woody species was found in the RF (1483), followed by CP (1072) and TF (792). The basal 

area in CP was the highest (21.44) while RF had the lowest (2.5567) with TF having an intermediate value (6.283). Crown 

area also indicated that RF had the highest cover while TF had the lowest crown area. Shannon-Wiener, Evenness, Richness 

indices followed the order RF > TF > CP. Similarity index was highest between CP and TF and lowest between RF and CP. 

The study concluded that Ibodi monkey forest has been influenced by human disturbance in form of selective logging of 

economic species, agriculture (shifting cultivation) and seasonal bush burning. 

 

Key words: Tree fallow, Physiognomy, Regrowth, Anthropogenic activities, Selective logging, Bush burning, Shifting 

cultivation. 

 

Introduction 

 

The study of floristics and structure of tropical 

forest has become more vitally important in the face of 

the ever increasing risk to the forest ecosystem. Studies 

have proven that floristic composition and structure of 

forests are influenced by a number of factors (Klinge et 

al., 1995; Haugaasen et al., 2003; Wittmann & Junk, 

2003). Striking among these factors are disturbances 

which are thought to be key aspects, and the cause of 

local species variation within forests based on their 

intensity, scale and frequency (Hill & Curran, 2003; 

Laidlaw et al., 2007). This may include logging, mining, 

slash and burn agriculture or grazing depending on the 

peculiarity of each location. Woody species, i.e., trees 

and shrubs, are unprotected and threatened in many 

different parts of the world (Augusseau et al., 2006). 

Williams (1998) estimated that 10% of all tree species 

are under threat of extinction.  Biodiversity 

Conservation has emerged a major issue of both 

scientific and political concern majorly because of an 

increase in extinction rates caused by anthropogenic 

activities (Ehrlich & Wilson, 1991). Loss of biodiversity 

has been recognized as one of the main dangers to the 

world’s forests, and there is a general machinery being 

adopted and put in place for developing new global, 

regional and national programs for the conservation and 

management of forest biodiversity (Köhl et al., 1998). 

Köhl and his co-workers consider biodiversity as an 

irreplaceable value in itself since the diversity of the 

biosphere creates a genetic bank, pivotal for running of 

ecosystems and to the restoration of ecosystems after 

perturbation. Hence, aside the huge economic, ethical 

and aesthetic benefits, biodiversity is essential for 

ecosystem operation and stability (Tilman, 2000). In 

Nigeria, forest biodiversity is lost as a result of rapid 

wave of deforestation, fragmentation, and degradation of 

all forest types and this trend is continued at an alarming 

rate. According to Nigerian Environmental Study/Action 

Team NEST, (1991) more than 30,000 ha of forest and 

natural vegetation are being lost annually in Nigeria. As 

a result, several individuals, national and international 

organizations have shown great concern in biological 

diversity conservation (Adekunle, 2005). Biodiversity 

assessment has been acknowledged by international 

policy processes such as the Convention on Biological 

Diversity, as an inexorable tool guiding biodiversity 

conservation (Margules & Pressey, 2000; Phillips et al., 

2003; Royal Society, 2003). According to Slik et al. 

(2003), floristic analyses and inventory are very useful 

for identifying spatial orientation and patterns in plant 

species diversity and composition. Quantitative floristic 

inventories have been used in over the years to 

characterize forest vegetation throughout the tropics, 

though many of the investigators were interested in 

documenting the structure and floristic composition of 

forest communities (Smith & Killeen, 1995). Tropical 

forest contains a great deal of resources upon which 

most African countries depend. It ecologically functions 

as hydrological cycler, nutrient cycler, soil stabilizer and 

plays a great role in carbon sequestration which aid 

ecosystem balance that makes life bearable on earth. 

Furthermore, forests products are harvested for food, 

raw materials for wood industries, medicines for the 

local communities, fodder, house construction and 

handicrafts (Emerton, 2003). In addition to its ecological 

importance, a diversity of forest wildlife provides 

citizens with a wealth of economic and social benefits. 

Although it is difficult to put a price or figure on its 

educational, aesthetic, cultural and spiritual benefits, 
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these intangibles and seemly irrelevants are becoming 

increasingly important factors in decisions regarding 

forest management. Conserving the natural diversity of 

forest species preserves and protect the potential to 

discover and develop new products for medicine, 

biotechnology, forestry and agriculture (Natural 

Resources, Canada, 1994). 

Despite the great significance of forest and its 

resources, the forests are being continuously cut down in 

order to build facilities for industrial complex or/ and to 

provide products for industrial development (Sanderson et 

al., 2004) and this has continued at a startle rate (Pimm et 

al., 1995; Prance et al., 2000). Nigeria, at the rate of 

14.3%, has one of the towering deforestation rates in the 

world (Butler, 2005; FAO, 2005). It has been estimated 

that about 10 million hectares of rainforests are being 

degraded each year, with selective exploitation, felling 

damage done to residual forests and left behind over 

exploitation of non-timber forest products being the chief 

causes (FAO, 2005). Forest degradation is most of the 

time accompanied by species extinction, reduction in 

biodiversity and decrease in primary productivity of the 

forest (Wilcox, 1995). 

As conscious efforts are being put in place towards 

preventing total destruction of the tropical rainforest and 

ensuring the conservation of its rich biodiversity, adequate 

and appropriate quantitative and qualitative ecological data 

on floristic composition and its structure that produce 

multiple products are imperative. Such information is 

required in fashioning out realistic, appropriate and 

effective conservation strategies. This study, therefore 

described the floristic composition and vegetative structure 

of Ibodi Monkey forest south western Nigeria. 

Materials and Methods 

 

Study area: The study was carried out in Ibodi Monkey 

Forest in Osun State Southwestern Nigeria (Fig. 1). Ibodi 

Monkey forest is located on latitude 7o 35' N and 

longitude 40 40' E. Ibodi has a tropical climate with 

prominent rainy and dry seasons. The rainy season 

generally occurs between March and October while the 

dry season occurs between November and February 

yearly. Ibodi has an average annual rainfall of 1157 

mmyr-1 and average annual temperature of 26.1°C 

(Climate-Data.org (http://climate-data.org/). 

 

Selection of plots: Three major physiognomies were 

identified during the reconnaissance survey; regrowth 

forest (RF), Tree fallow (TF) and Cocoa plantation (CP). 

The tree fallow and cocoa plantation represent the fringes 

of the forest reserve. A total of seven 25m x 25m plots 

were randomly chosen within the physiognomies; three 

plots (A1, A2 and A3) in the natural regrowth forest and 

two plots each in the Cocoa plantation (B1 and B2) and 

Tree fallow (C1 and C2).  Each plot was established using 

a measuring tape and demarcated with wooden pegs.  

 

The geographical location of each plots. 

Physiognomies Plot location 

RF 

A1 070 35. 249’N, 0040 40.370’E 

A2 070 35.243’N, 0040 40.375’E 

A3 070 35.28’N, 0040 40.35’E 

CP 
B1 07˚35.375’N, 004˚40.687’E 

B2 07˚3.35.380’N, 004˚40.675’E 

TR 
C1 07˚35.293’N,004˚40.564’E 

C2 07˚35.281’N,  004˚40.584’E 
  

 

 
 

Fig. 1. Map of Ibodi Monkey Forest Ibodi, Atakumosa West Local Government Area of Osun State, Nigeria. 

http://climate-data.org/
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In each plot, all woody plants ≥ 2 meters in height 
were identified, enumerated and their girths at breast 
height (GBH; 1.3m) were measured.  Trees were assigned 
numbers to avoid double enumeration. This number, once 
given to a particular species in any plot did not change, 
such that a particular plant species retained the same 
number in all the plots where it occurred within the same 
physiognomy. The species whose identities were in doubt 
were collected and taken to IFE herbarium where proper 
identification was carried out. Floristic composition, 
densities, diversity and distribution of the plant species 
were determined using the following parameters: Species 
richness (R), Shannon –Wiener index (H′), Sorenson’s 
index of Similarity (SI) and species evenness (J). 

The diversity index H′ was calculated using the 
Shannon & Wiener index (1963). 
 

H′ = - 
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where 

Pi = ni/N (proportion) 

ni = Number of individuals of ith species. 

N = Total number of individuals 

 

The evenness of distribution was calculated using 

Pielou’s evenness index: 
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where 

J = Equitability (range 0-1) 

H1 = (Shannon- Weiner function) 

 

where S is the total number of species in the plot 

 

Sorenson’s index of similarity (SI) 

 

SI = 
2J 

A + B 

where 

J = Species occurring in both communities 

A = number of species occurring in community X 

B = number of species occurring in community Y 

 

while X and Y are two different communities under 

consideration. 
 

Plant species richness (R) 

 

R = (S-1)/logN 
 

where N is the number of individual plants in the 

population and S is the number of all species. 
 

Basal area 
 

Basal area (m2) = C²/4π 

 

where C is the girth size (circumference) in meters. The basal 

area for each species was determined by adding the basal 

area of individuals of the species; the plot basal area was 

calculated by adding basal areas (m2.ha-1) of all the species in 

each plot while the forest basal area was calculated as mean 

woody species basal area of all the sample plots. 
 

Results 
 

Floristic composition: A total of 163 plant species were 
identified in the three selected physiognomies in Ibodi 
Monkey forest. These belonged to 57 families and 129 
genera (Table 1). Rubiaceae (15 Species), Apocynaceae and 
Fabaceae (11 Species each), Moraceae and Sterculiaceae (9 
Species each), Asteraceae and Sapindaceae (6 Species each), 
Acanthaceae, Combretaceae, Euphorbiaceae and 
Verbenaceae (5 Species each) were the overall diverse 
families (in terms of species richness) contributing 53.4% of 
all the species in the study (Fig. 2). Woody Species (Trees 
and Shrub) (57.4%) were the dominant life form in the study 
area followed by climbers (22.2%), herbs (20.4%) and 
grasses (0.62%).  
 

Woody species: Sixty woody species were encountered in 

the RF, Twenty Six woody species in the CP and forty one 

woody species in the TF physiognomy. Four woody species 

were common to the three physiognomies in the study area 

and these are Albizia zygia, Baphia nitida, Elaeis guineensis 

and Ficus exasperata. Fourteen woody species were 

common to the RF and CP and they include Albiza zygia, 

Antiaris toxicaria, Baphia nitida, Carpolobia lutea, Celtis 

zenkeri, Chassalia kolly, Elaeis guineensis, Ficus 

exasperata, Funtumia elastica, Lecaniodiscus cupanioides, 

Spondias mombin, Tabernaemontana pachysiphon, 

Trilepisium madagascariense and Voacanga africana. Seven 

species were common to the RF and the TF; Albizia zygia, 

Antiaris africana, Baphia nitida, Elaeis guineensis, Ficus 

exasperata, Icacina trichantha and Vitex doniana. Species 

common to the TF and CP include Albizia adianthifolia, 

Albizia zygia, Alchornea laxiflora, Allophylus africana, 

Baphia nitida, Cnestis ferruginea, Elaeis guineensis, Ficus 

exasperata, Gliricidia sepium, Holarrhena floribunda, 

Manihot esculenta, Markhamia tomentosa, Myrianthus 

arboreus, Newbouldia laevis, Rauvolfia vomitoria and 

Theobroma cacao. 
 

Herbaceous species: Six herbaceous species in the RF, 

seventeen species in the CP and nineteen species in the TF 

were encountered. Herbaceous species common to the three 

physiognomies include Anchomanes difformis and 

Chromolaena odorata. Herbaceous species common to RF 

and CP include Anchomanes difformis, Chromolaena 

odorata and Culcasia scandens. Species common to RF 

and TF include Anchomanes difformis, Chromolaena 

odorata and Parquetina nigrescens. Species common to CP 

and TF include Acanthus montanus, Anchomanes difformis; 

Asystasia gangetica, Chromolaena odorata and Sida acuta. 
 

Climber species: Ten climber species were found in the 
RF, twelve species in the CP and twenty species in the 
CP. None of the climber species was common to all the 
three physiognomies.  While Acacia athaxacantha was 
common to the RF and CP, Simicratia welwitia was 
common to the RF and TF. Common species in the CP 
and TF include Aristolochia ringens, Cissampelos 
owariensis, Combretum racemosa, Mondia whitei, 
Paullina pinnata and Thumbergia grandiflora. 
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Table 1. List of species encountered in the three physiognomies in Ibodi Monkey Forest. 

S. No. Woody species Family S. No. Woody species Family 

1. Albizia ferruginea Fabaceae 48. Mallotus oppositifolius Euphorbiaceae 

2. Amphimas pterocarpoides Papilionaceae 49. Mangifera indica  Anacardiaceae 

3. Albizia adianthifolia  Fabaceae 50. Manihot esculenta Euphorbiaceae 

4. Albizia zygia Fabaceae 51. Markhamia tomentosa  Bignoniaceae 

5. Alchornea cordifolia Euphorbiaceae 52. Microdesmis puberula Pandaceae 

6. Alchornea laxiflora  Euphorbiaceae 53. Monodora myristica Anonaceae 

7. Allophylus africanus Sapindaceae 54. Myrianthus arboreus  Moraceae 

8. Alstonia boonei Apocynaceae 55. Napoleona imperialis Lecythidaceae 

9. Anonidium mannii Anonaceae 56. Newbouldia laevis Bignoniaceae 

10. Antiaris africana Moraceae 57. Pauridiantha hirtella Rubiaceae 

11. Antiaris toxicaria Moraceae 58. Persia americana Lauraceae 

12. Baphia nitida Fabaceae 59. Piper umbellatum Piperaceae 

13. Blighia unijugata Sapindaceae 60. Psilanthus bengalensis Rubiaceae 

14. Bombax buonopozense Bombacaceae 61. Psilanthus ebracteolatus Rubiaceae 

15. Bridelia micrantha Euphorbiaceae 62. Psychotria viridis Rubiaceae 

16. Carpolobia lutea  Polygalaceae 63. Pterygota macrocarpa Steculiaceae 

17. Ceiba pentandra Bombacaceae 64. Rauvolfia vomitoria Apocynaceae 

18. Celtis lindheimeri Ulmaceae 65. Rhus dentate Violaceae 

19. Celtis zenkeri Ulmaceae 66. Rothmannia hispida Rubiaceae 

20. Chassalia kolly Rubiaceae 67. Rothmannia longiflora Rubiaceae 

21. Chrysophyllum albidum Sapotaceae 68. Rothmannia urcelliformis Rubiaceae 

22. Citrus sinensis Rutaceae 69. Rothmannia whitfieldii Rubiaceae 

23. Cnestis ferruginea Connaraceae 70. Rytigynia umbellulata Rubiaceae  

24. Cola acuminata Sterculiaceae 71. Salacia pallescens Celastraceae 

25. Cola hispida Sterculiaceae 72. Simicratea welwitschii  Celastraceae 

26. Cola millenii Sterculiaceae 73. Smilax anceps  Smilacaceae 

27. Combretum platypterum Combretaceae 74. Sphenocentrum jollyanum Menispermaceae 

28. Combretum spp. Combretaceae 75. Spondias mombin Anacardiaceae 

29. Dalbergia latifolia Fabaceae 76. Stachytarpheta cayennensis  Verbenaceae 

30. Deinbollia pinnata Sapindaceae 77. Sterculia apetala Steculiaceae 

31. Desmodium velutinum  Fabaceae 78. Sterculia rhinopetala Olaceae 

32. Diospyros monbuttensis Steculiaceae 79. Sterculia tragacantha Sterculiaceae 

33. Dracaena arborea Dracaenaceae 80. Strombosia pustulata Olacaceae 

34. Elaeis guineensis Arecaceae 81. Tabernaemontana pachysiphon Apocynaceae 

35. Ficus exasperata  Moraceae 82. Terminalia ivorensis Combretaceae 

36. Ficus mucuso Moraceae 83. Terminalia superba Combretaceae 

37. Ficus sur Moraceae 84. Theobroma cacao Sterculiaceae 

38. Flacourtia dentata Flacourtiaceae 85. Trema orientalis Ulmaceae 

39. Funtumia elastica Apocynaceae 86. Trichilia heudelotii Miliaceae 

40. Gliricidia sepium Fabaceae 87. Trichilia prieureana Miliaceae 

41. Hippocratea spp. Celastraceae 88. Trilepisium madagascariense Moraceae 

42. Holarrhena floribunda   Apocynaceae 89. Triplochiton scleroxylon Sterculiaceae 

43. Holoptelea grandis Ulmaceae 90. Vitex doniana Verbenaceae 
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Table 1. Cont’d. 

S.No. Woody species Family S.No. Woody species Family 

44. Icacina trichantha Icacinaceae 91. Vitex grandifolia Verbenaceae 

45. Lannea welwitschii Anacardiaceae 92. Voacanga africana Apocynaceae 

46. Lecaniodiscus cupanioides Sapindaceae 93. Zanthoxylum zanthoxyloides Rutaceae 

47. Malacantha alnifolia Sapotaceae    

S.No. Herbaceous species Family S.No. Herbaceous species Family 

1. Acanthus montanus Acanthaceae 18. Marantochloa congensis Marantaceae 

2. Ageratum conyzoides Asteraceae 19. Melanthera scandens Asteraceae 

3. Ananas comosus Bromeliaceae 20. Merremia spp. Convolvulaceae 

4. Anchomanes difformis Araceae 21. Musa spp. Musaceae 

5. Aneilema beninense Commelinaceae 22. Nephrolepis biserrata Nephrolepidaceae 

6. Asystasia gangetica Acanthaceae 23. Parquetina nigrescens  Asclepiadaceae 

7. Chromolaena odorata Asteraceae 24. Phaulopsis falcisepala Acanthaceae 

8. Chrysocephalum spp. Asteraceae 25. Pouzolzia guineensis Ulticaceae 

9. Colocasia esculenta Araceae 26. Psilantex ebracteolata Rubiaceae 

10. Costus spp. Costaceae 27. Sansevieria liberica Dracaenaceae 

11. Culcasia scandens Araceae 28. Sida acuta Malvaceae 

12. Cyathula prostrata Amaranthaceae 29. Sida urens Malvaceae 

13. Denonia sineria Asteraceae 30. Urera repens Urticaceae 

14. Geophila afzelii Rubiaceae 31. Vernonia cinerea Asteraceae 

15. Geophila obvallata Rubiaceae 32. Vigna spp. Fabaceae 

16. Ipomoea involucrata Convolvulaceae 33. Xanthosoma esculentum Arecaceae 

17. Justicia schimperi Acanthaceae    

S.No. Climber species Family S.No. Climber species Family 

1. Acacia ataxacantha Fabaceae 19. Dioscoreophyllum cumminsii Menispermaceae 

2. Agelaea obliqua Connaraceae 20. Ficus aurea Moraceae 

3. Aristolochia ringens Aristolochiaceae 21. Gloriosa superba Colchicaceae 

4. Alafia barteri Apocynaceae 22. Iodes africana Icacinaceae 

5. Baisse subsessilis Apocynaceae 23. Iodes spp. Icaceraceae 

6. Cardiospermum grandiflorum Sapindaceae 24. Ipomoea batata Convolvulaceae 

7. Cissampelos owariensis Menispermaceae 25. Ipomoea involucrata  Convolvulaceae 

8. Cissus kanadensis Vitaceae 26. Momordica charantia Curucurbitaceae 

9. Cissus petiolate Vitaceae 27. Mondia whitei Asclepiadaceae 

10. Cissus populnea Vitaceae 28. Montandra guineensis Apocynaceae 

11. Cissus spp. Vitaceae 29. Mucuna pruriens Fabaceae 

12. Clerodendrum splendens Verbenaceae 30. Mucuna spp. Papilionoideae 

13. Clerodendron voluvii Verbenaceae 31. Paullinia pinnata Sapindaceae 

14. Combretum racemosum Combretaceae 32. Pergularia daemia Asclepiadaceae 

15. Combretum sp. Combretaceae 33. Secamone afzelii Asclepiadaceae 

16. Culcasia scandens Araceae 34. Simicratia welwitia Celastraceae 

17. Dalbergia spp. Fabaceae 35. Thunbergia grandiflora Acanthaceae 

18. Dioscorea preusii Dioscoreaceae 36. Vigna spp. Fabaceae 

S.No. Grass species Family    

1. Panicum brevifolium Poaceae    
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Fig. 2. Family dominance of plant species in Ibodi monkey forest. 

 

Grass species: Panicum brevifolium was the only grass 
species encountered in all the physiognomies which 
accounted for 0.62% of the whole vegetation. Two 
species of Panicum brevifolium were encountered in two 
physiognomies, one in the RF and the other in the CP 
(Table 1). 

 
Structural characteristics: A total of 3347 individual 
woody species per hectare (excluding other life forms) 
were identified in the three different physiognomies. The 
highest density of woody species/ha (1483) was in the RF 
while the TF had the lowest density of woody species per 
hectare (792). CP had an intermediate value of 1072 
individual woody species per hectare. The dominant 
species in terms of density in the Regrowth forest were 
Trichilia prieureana, (160 individuals per hectare), 
Rothmannia longiflora, Celtis zenkeri, and Pterygota 
macrocarpa (96 species per hectare each).   Two species, 
Theobroma cacao (640 species per hectare) and Cola 
acuminata (208 species per hectare) were dominant in the 
Cocoa plantation and they accounted for about 60% of the 
total density. In the Tree fallow, the dominant species was 
Gliricidia sepium (296 individuals per hectare) which 
accounted for 37% of the total density. Amphimas 
pterocarpoides and 19 other species in the Regrowth 
forest had the lowest density of 16 stems per hectare. In 
the Cocoa plantation, Albizia zygia and Myrianthus 
arboreus had the lowest density of 16 stems per hectare. 
In the Tree fallow, Albizia ferruginea and 13 other species 
had the lowest densities of 16 Individuals per hectare 
while the other species in the physiognomy had 
intermediate values (Table 2). 

Plant species richness in the three physiognomies 
ranged from 10.82 to 15.81 with the richness highest in 
the Regrowth forest with a value of 15.81 and lowest in 
the Cocoa plantation with a value of 10.82. Shannon 
Wiener index (H') shows that the regrowth forest had the 
highest community diversity (3.403) followed by Tree 
fallow (3.238) with Cocoa plantation having the lowest 
diversity index (2.501). The result of species evenness for 

all the three physiognomies in the study showed evenness 
values ranging from 0.799 (Cocoa plantation) to 0.931 
(Regrowth system) with the Tree fallow having an 
intermediate value of 0.927 (Table 3). 

The evaluation of similarity index between all the 
five plots using Sorensen index of similarity showed low 
similarity between all the physiognomies with Tree fallow 
and Cocoa plantation being the most similar with a 
similarity index of 40.28%. Similarity between Regrowth 
forest and Cocoa plantation was 21.11%. Regrowth forest 
and Cocoa plantation had the least similarity index value 
of 16.54% (Table 4). 

Comparison of the woody species girth sizes 
distribution in the three physiognomies revealed that RF 
had the highest density of 352 woody species/ha  in girth 
size 0-25 cm, CP had the lowest (32 ha-1) while the TF 
had an intermediate value in the girth size class (Fig. 3). 
In the girth size class 76-100 cm, RF had the highest 
density of 587 woody species/ha while CP had the lowest 
(256 ha-1), TF had an intermediate value (296 ha-1).  

Considering the basal area, the CP had the highest mean 
basal area (21.44 m2ha-1) while the RF had the lowest mean 
basal area (2.55 m2ha-1) with the TF having intermediate 
mean basal area (6.28 m2ha-1) (Table 5) The contribution of 
each species to the overall basal area of the physiognomy 
showed that in RF, Celtis zenkeri contributed the largest 
mean basal area of 0.63 m2ha-1 (25% of the total), Chassalia 
kolly had the lowest mean basal area of 0.000411 m2ha-1 
while other species had intermediate values. In CP, 
Theobroma cacao contributed the largest mean basal area of 
18.96 m2ha-1 (88.4% of total), Citrus sinensis had the 
smallest mean basal area of 0.014 m2ha-1 while other species 
had intermediate values. In the TF physiognomy, Gliricidia 
sepium contributed the largest mean basal area of 5.83 m2ha-1 
(92% of the total), Alchornea cordifolia had the smallest 
mean basal area of 0.0000318 m2ha-1 while other species had 
intermediate values. 

In general, CP had the species with the highest basal 

area (18.96 m2ha-1) while TF had the species with the 

lowest basal area (0.0000318 m2ha-1). 
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Table 2. Mean density of woody species (Per Hectare) in the three physiognomies in monkey forest, Ibodi, Osun State. 

S. No. Species Family Rf Cp Tf 

1. Albizia ferruginea Fabaceae  - 16 

2. Amphimas pterocarpoides Papilionaceae 16 - - 

3. Albizia adianthifolia  Fabaceae - - - 

4. Albizia zygia Fabaceae 16 16 32 

5. Alchornea cordifolia Euphorbiaceae - - 16 

6. Alchornea laxiflora  Euphorbiaceae - - - 

7. Allophylus africanus Sapindaceae - - 16 

8. Alstonia boonei Apocynaceae - - - 

9. Anonidium mannii Anonaceae 32 - - 

10. Antiaris Africana Moraceae 32 - - 

11. Antiaris toxicaria Moraceae 32 - 16 

12. Baphia nitida Fabaceae 27 - - 

13. Blighia unijugata Sapindaceae 16 - - 

14. Bombax buonopozense Bombacaceae 27 - - 

15. Bridelia micrantha Euphorbiaceae - - 16 

16. Carpolobia lutea  Polygalaceae - - - 

17. Ceiba pentandra Bombacaceae - - 16 

18. Celtis lindheimeri Ulmaceae 16 - - 

19. Celtis zenkeri Ulmaceae 96 - - 

20. Chassalia kolly Rubiaceae 16 - - 

21. Chrysophyllum albidum Sapotaceae 16 - - 

22. Citrus sinensis Rutaceae - 32 - 

23. Cnestis ferruginea Connaraceae - -  

24. Cola acuminata Sterculiaceae - 208 - 

25. Cola hispida Sterculiaceae 16 - - 

26. Cola millenii Sterculiaceae 16 - - 

27. Combretum platypterum Combretaceae - - - 

28. Combretum spp Combretaceae - - - 

29. Dalbergia latifolia Fabaceae - - - 

30. Deinbollia pinnata Sapindaceae  - - 

31. Desmodium velutinum  Fabaceae - - - 

32. Diospyros monbuttensis Steculiaceae 16 - - 

33. Dracaena arborea Dracaenaceae - - - 

34. Elaeis guineensis Arecaceae 37 48 32 

35. Ficus exasperata  Moraceae 32 - 32 

36. Ficus mucuso Moraceae - - - 

37. Ficus sur Moraceae - - 16 

38. Flacourtia dentata Flacourtiaceae 16 - - 

39. Funtumia elastica Apocynaceae 32 - 32 

40. Gliricidia sepium Fabaceae - 32 296 

41. Hippocratea spp. Celastraceae - - - 

42. Holarrhena floribunda   Apocynaceae - - - 

43. Holoptelea grandis Ulmaceae 16 - - 

44. Icacina trichantha Icacinaceae - - - 

45. Lannea welwitschii  Anacardiaceae 48 - - 

46. Lecaniodiscus cupanioides Sapindaceae 32 - 16 

47. Malacantha alnifolia Sapotaceae 16 - - 
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Table 2. (Cont’d.) 

S. No. Species Family Rf Cp Tf 

48. Mallotus oppositifolius Euphorbiaceae 16 - - 

49. Mangifera indica  Anacardiaceae - - 16 

50. Manihot esculenta  Euphorbiaceae - - - 

51. Markhamia tomentosa  Bignoniaceae - - - 

52. Microdesmis puberula Pandaceae - - - 

53. Monodora myristica Anonaceae 16 - - 

54. Myrianthus arboreus  Moraceae - 16 - 

55. Napoleona imperialis  Lecythidaceae - - - 

56. Newbouldia laevis Bignoniaceae -  16 

57. Pauridiantha hirtella Rubiaceae 32 - - 

58. Persia americana Lauraceae - 80 - 

59. Piper umbellatum Piperaceae - - - 

60. Psilanthus bengalensis Rubiaceae 48 - - 

61. Psilianthus ebracteolatus Rubiaceae - - - 

62. Psychotria viridis Rubiaceae - - - 

63. Pterygota macrocarpa Steculiaceae 96 - - 

64. Rauvolfia vomitoria Apocynaceae - - 32 

65. Rhus dentata Violaceae - - - 

66. Rothmannia hispida Rubiaceae 64 - - 

67. Rothmannia longiflora Rubiaceae 96 - - 

68. Rothmannia urcelliformis Rubiaceae 16 - - 

69. Rothmannia whitfieldii Rubiaceae 64 - - 

70. Rytigynia umbellulata Rubiaceae  - - - 

71. Salacia pallescens Celastraceae - - - 

72. Simicratea welwitschii  Celastraceae - - - 

73. Smilax anceps  Smilacaceae - - - 

74. Sphenocentrum jollyanum Menispermaceae 16 - - 

75. Spondias mombin Anacardiaceae 16 - 16 

76. Stachytarpheta cayennensis  Verbenaceae - - 32 

77. Sterculia apetala Steculiaceae - - - 

78. Sterculia rhinopetala Olaceae 64 - - 

79. Sterculia tragacantha Sterculiaceae - - 16 

80. Strombosia pustulata Olacaceae - - - 

81. Tabernaemontana pachysiphon Apocynaceae 16 - - 

82. Terminalia ivorensis Combretaceae 32 - - 

83. Terminalia superba Combretaceae 15 - - 

84. Theobroma cacao Sterculiaceae - 640 16 

85. Trema orientalis Ulmaceae - - 48 

86. Trichilia heudelotii Miliaceae - - - 

87. Trichilia prieureana Miliaceae 160 - - 

88. Trilepisium madagascariense Moraceae 64 - 16 

89. Triplochiton scleroxylon Sterculiaceae - - - 

90. Vitex doniana Verbenaceae - - - 

91. Vitex grandifolia Verbenaceae - - - 

92. Voacanga africana Apocynaceae 32 - 32 

93. Zanthoxylum zanthoxyloides Rutaceae - - - 

 Total  1483 1072 792 
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Table 3. Margalef, Shannon-Wiener and Pielou 

indices in the three physiognomies of the study area. 

Physiognomies R Hʹ J 

Re-growth forest  15.81 3.403 0.931 

Cocoa plantation 10.82 2.501 0.799 

Tree fallow 13.57 3.238 0.927 

R - Margalef’s species richness 

Hʹ - Shannon-Wiener species diversity index 

J - Pielou’s evenness index 

Table 4. Sorensen’s index (%) of similarity of the 

three Physiognomies of the study area. 

Physiognomies RF CP TF 

RF -   

CP 16.54 -  

TF 21.11 40.28 - 

RF- Re-growth forest physiognomy 

CP- Cocoa plantation physiognomy 

TF- Tree fallow physiognomy 

 

Table 5. Summary of floristic composition and structural characteristics of the three  

physiognomies in Ibodi monkey forest. 

S. No. Attributes RF CP TF 

1. Number of families 35 34 36 

2. Number of woody species 60 26 41 

3. Number of trees 40 17 30 

4. Number of shrub 20 9 18 

5. Number of herbs 5 17 15 

6. Number of climbers 12 11 23 

7. Density of woody (ha-1) 1483 1072 792 

8. Mean Basal area (m2ha-1) 2.5567 21.44 6.283 

9. Shannon-Wiener 3.403 2.501 3.238 

10. Species evenness index 0.931 0.799 0.927 

RF- Re-growth forest physiognomy 

CP- Cocoa plantation physiognomy 

TF- Tree fallow Physiognomy 
 

 

 

Fig. 3. Density of woody species in various girth size classes in 

all the three physiognomies in Ibodi monkey forest, Osun State, 

Nigeria. 
 

Discussion 
 

A number of environmental factors that operates over 

multiple temporal and spatial scale govern the pattern of 

plant diversity distribution (Shmida & Wilson, 1985; 

Brockway, 1998; Moreno & Halffter, 2001). Climate and 

topography seem to have an extensive effect on diversity 

across the landscape, while edaphic and biological factors 

seem to influence and affect diversity of species more at 

the site level (Richerson & Lum, 1980; Rey Benayas, 

1995; Lovett et al., 2000; Pausas & Austin, 2001; 

Tuomisto et al., 2003).  

The studies of forest flora and structure are required 

in understanding the value and importance of forest 

ecosystem. In the present study, density of woody, 

herbaceous, grass and climber species varied considerably 

in the different physiognomies under consideration. There 

were more herbaceous species in the Cocoa plantation 

than the other two physiognomies. This might be due to 

anthropogenic disturbances as a result of anthropogenic 

activities going on at the fringes of the forest of which 

Cocoa plantation physiognomy is part. These activities 

range from fuel wood gathering to continuous clearing of 

vegetation to make way for the plantation species 

(Theobroma cacao) growing and new seedlings being 

introduced. The herbaceous species was more than that of 

the tree fallow physiognomy because tree fallow has been 

left to fallow for about 6 years after long regime of 

smallholder farming. This supports the findings of Mishra 

et al. (2008), who stated that in disturbed areas, herbs are 

more prominent than woody species. Futhermore, 

herbaceous species found in this study such as 

Anchomanes difformis and Chromolaena odorata   are 

common herbaceous species found in tropical forest as 

reported by Oke & Isichei (1997). 

The density of woody species varied considerably 

across the physiognomies. Four species common to all the 

three physiognomies studied; Albizia zygia, Baphia nitida, 

Elaeis guineensis and Ficus exasperata;  have been listed 

by one or more authors (Oke & Isichei, 1997) as 

constituents of the early stages of secondary forest 

regrowth. The remaining species of importance such as 

Spondias mombin, Sterculia tragacantha and Funtumia 
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elastica are all very widely characteristic of regrowth in 

the lowland tropical rainforest region. Maximum density 

of woody species was recorded in the regrowth forest 

physiognomy, which could be as a result of less 

disturbance. Since the physiognomy represents the main 

forest, disturbance is relatively mild and restricted, to a 

large extent, to the fringes of the forest. However, there is 

selective exploration of matured economic tree species 

within the forest. 

There were more herbs, climbers and grasses in both 

Tree fallow and Cocoa plantation than regrowth forest. 

This observation could be as a result of open canopy in 

both physiognomies in contrast with closed canopies in the 

regrowth forest physiognomy which has less of these 

species. This observation agrees with White (1985) who 

noted that in a forest, the ground layer is often sparse or 

absent; grasses are absent and, if present, they are localized 

or inconspicuous. Furthermore, host tree identity and 

availability (Ibarra-Manríquez & Martínez-Ramos, 2002; 

Phillips et al., 2005), forest disturbance (Hegarty & 

Caballe, 1991), and seasonality (Gentry, 1991 Schnitzer, 

2005; Dewalt et al., 2010) are factors most strongly 

controlling the abundance, species richness, and 

distribution of climbers in forests. Results obtained in this 

study are in agreement with the work of Sosef et al. (2015), 

who in their study of structure and composition of the liana 

assemblage of a mixed rain forest in the Congo Basin, 

reported the abundance of climbers in Swamp forest plots 

than in Terra Firme forest plots. They attributed this to the 

generally higher light levels in the more open Swamp plots. 

Openness of the canopy creates higher irradiance at the 

forest floor, which is generally favorable for liana 

proliferation (Schnitzer & Carson, 2001; Schnitzer et al., 

2004). However, Addoford et al. (2008) reported that 

climber density was higher in undisturbed site than 

disturbed site which is supported by the higher diversity 

index they recorded for the undisturbed site. This finding is 

inconsistent with some studies in which disturbance of the 

forest favoured climber density (Hegarty & Caballe, 1991; 

Bongers et al., 2005). They opined that the lesser climber 

density in the disturbed site reflect the level of human 

influence and the fact that some tree species in the 

undisturbed site are more susceptible to climber infestation 

than others which is in agreement with and Putz & Chai 

(1987) and Muoghalu & Okeesan (2005). 

Family Rubiaceae was the most abundant family in 

the study area. It has been reported that Rubiaceae 

family has a cosmopolitan distribution with their largest 

species diversity in the tropical forest. Goevarts et al. 

(2006) reported that Rubiaceae represents one of the five 

most species-rich flowering plant families with 13,000 

species classified in 620 genera, more than 40 tribes, and 

three subfamilies. They occur on all continents, even on 

the Antarctic Continent but most taxa are in tropical or 

subtropical areas. Furthermore, Ndah et al. (2013) in 

their study of species composition, diversity and 

distribution in a disturbed Takamanda Rainforest, South 

West, Cameroon reported that Rubiaceae was the most 

dominant family in the site. They opined that dominance 

of this family could be as a result of habitat adaptation 

and favourable environmental conditions which 

encourage pollination, dispersal and eventual 

establishment of species. Similar situations were 

reported by Pausas & Austin (2001) on species richness 

in relation to environment. Austin et al. (1996) found 

that edaphic parameters, especially soil nutrients played 

a major role in species richness and establishment in an 

ecosystem. The poor establishment of some families 

with low species may be attributed to competition for 

nutrients, limited light by canopy trees and destruction 

of undergrowth during tree snapped and logged on the 

forest floor.  Egbe et al. (2012) gave similar reports in a 

disturbed and natural regeneration forest in Korup 

National Park; Coley & Barone (1996) also recorded 

anthropogenic activities affecting growth and 

distribution of species. 

Shannon-Wiener index (H') followed the order 

Regrowth forest > Tree fallow > Cocoa plantation. This 

corroborates Krebs (1999) that opined that higher 

number of species and their random distribution in the 

Regrowth forest result in higher Shannon-weiner 

diversity index. Furthermore, studies from around the 

world have shown that monoculture plantation are at the 

stand scale often less diverse than natural or semi natural 

forest with respect to plant (Aubin et al., 2008). 

Nevertheless, it has been shown that forest plantations 

can contribute to restoring some of the floristic diversity 

on abandoned agriculture land (Newmaster et al., 2006; 

Aubin et al., 2008). Higher Shannon-Wiener diversity 

index in the regrowth forest is also a pointer to the fact 

that there is less disturbance compared to the fringes 

(Cocoa plantation and Tree fallow). This is contrary to 

the work of Decocq et al. (2004) who reported that 

species diversity is higher in disturbed ecosystem than in 

undisturbed forest.  

Low level of similarity was observed between the 

three physiognomies and this is a reflection of the 

differences in species composition in the three 

physiognomies. The highest similarity (least dissimilar) 

was observed between Tree fallow and cocoa plantation 

(40.28%), which may be due to the fact that both 

physiognomies occur at the fringes where various degrees 

of disturbances are taking place. This corroborates the 

findings of Chandrashekara & Ramakrishnan (1993) that 

the level of disturbance and succession ages of forest have 

effect on species composition. 

Species evenness is a measure of the abundance of 

species that makes up the richness of an area with the 

index of evenness being maximum at 1 (one) when all 

species in a site have similar population size. The more 

the value of evenness index tends towards 1(one), the 

more even the species in their distribution (Kent & 

Coker, 1992). Regrowth forest had the highest evenness 

index while cocoa plantation had the least value. The 

result in this study might be due to differences in 

disturbance regime occurring at various physiognomies 

under consideration which includes farming activities in 

Cocoa plantation, selective logging in Regrowth forest 

and slash and burn agriculture and fuel wood gathering 

in Tree fallow physiognomy. 
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Highest species richness found in the regrowth forest 
is in corroboration with the work of Nath et al. (2005) 
who, in an Indian Rainforest found that tree species 
richness decreased with increase in intensity of forest 
disturbance. Past and present disturbances are the main 
cause of low number of species per family. Such 
alteration of species composition affects the future 
ecosystem integrity, resilience and sustainability (Mutiso 
et al., 2015). Similar concerns are expressed by Swamy et 
al. (2010) who stated that many tropical forests have 
tremendous intrinsic ability of self-maintenance though 
many of them are losing this ability due to excessive 
biotic interferences such as anthropogenic disturbances. 
Having majority of the families and genera represented by 
one species raises a lot of concerns on threat of extinction. 
Saptoka et al. (2010) recorded similar families with one 
species in a study in Sal forests which were attributed to 
limitations in recruitment and pioneer species that only 
responds to major disturbances. High species richness 
cushions collapse/extinction of a given family/genera and 
ensures ecosystem’s parallel and cyclic configuration 
processes are taken over by other species in the 
family/genera in case of disappearance of a member 
(Mutiso et al., 2015). Gaaf (1986) and Finegan and 
Camacho (1999) stressed the importance of maintaining 
species richness as a strategy against ecosystem collapse 
following disturbances. Similar views are expressed by 
Huang et al. (2003) who asserted that the species 
richness-abundance relationship suggests that large 
populations are less prone to extinction than small ones. 
The observed decline in species richness at the fringes of 
the forest (Cocoa and Tree fallow) is greatly attributed to 
the past and present disturbances occurring at the sites. 

The woody species girth size class distribution in the 
three physiognomies showed that regrowth Forest had the 
highest number of woody species in the smallest girth size 
while Cocoa plantation had the lowest. This trend was 
also applicable to the largest girth size class which 
indicated that the regrowth forest was less disturbed 
probably due to the mythological believes passed down 
by priests of the town that the trees must not be cut this 
trend is also true for the mean basal area for the three 
physiognomies studied. 
 

Conclusion 

 
Investigation into floristic composition and structure 

of different physiognomies of Ibodi Monkey forest 
revealed that the forest vegetation has been influenced by 
human disturbance in form of selective logging of 
economic species, agriculture (shifting cultivation) and 
seasonal bush burning. Thus it is imperative that 
educational programs should be introduced and 
implemented to create awareness i.e. to give people better 
understanding of how forest works and why they are 
important and to change wrong opinions so that more 
people, especially the local people in Ibodi can appreciate 
the use and potentials of forest.  
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