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Woody species are the 
most efficient carbon 
sinks of a dry forest 
ecosystem; higher the 
diversity, healthier is 
the forest and its 
surrounding 
environment.
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2023] Diversity and distribution pattern of woody species in Bugarikallu permanent preservation plot...

SN Species (Family, Life form) Abundance Relative 
abundance (%)

Cumulative 
abundance (%)

1. Ixora arborea (Rubiaceae, Shrub) 333 15.38 15.38

2. Anogeissus latifolia (Combretaceae, Tree) 249 11.50 26.88

3. Erythroxylum monogynum (Erythroxylaceae, Tree) 238 10.99 37.87

4. Pterolobium hexapetalum (Fabaceae, Climber) 169 7.81 45.68

5. Maytenus emarginata (Celastraceae, Shrub) 130 6.00 51.68

6. Ochna obtusata (Ochnaceae, Tree) 125 5.77 57.45

7. Tarenna asiatica (Rubiaceae, Shrub) 116 5.36 62.81

8. Acacia chundra (Fabaceae, Tree) 96 4.43 67.24

9. Canthium dicoccum (Rubiaceae, Tree) 95 4.39 71.63

10. Jasminum angustifolium (Oleaceae, Climber) 88 4.06 75.69

Table 1 : Abundance and Cumulative Abundance of top ten species in the Bugarikallu plot, BNP 
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Fig. 1 : Species Accumulation Curve of Bugarikallu plot, BNP

Fig. 2 : Rank-Abundance model of Bugarikallu data, BNP

Parameters
Diversity all life forms 

included

Diversity excluding 

climbers

Diversity, woody stems 

>10 cm dbh

Number of species 76 61 30

Dominance 0.072 0.092 0.181

Simpson’s Index 0.927 0.907 0.819

Shannon’s Index 3.078 2.842 2.344

Evenness 0.285 0.281 0.347

Fisher’s Alpha 15.33 12.17 11.32

Table 2 : Diversity estimates for different combinations in Bugarikallu plot, BNP 

Parameters Diversity all life forms 

included (mean±sd)

Diversity excluding 

climbers (mean±sd)

Diversity, woody stems 

>10 cm dbh (mean±sd)

Number of species 20.6±5.06 16.8±3.86 3.76±1.39

Dominance 0.10±0.02 0.125±0.01 0.377±0.200

Simpson’s Index 0.89±0.02 0.874±0.01 0.622±0.200

Shannon’s Index 2.551±0.204 2.363±0.152 1.15±0.446

Evenness 0.645±0.07 0.655±0.08 0.914±0.066

Fisher’s Alpha 8.854±2.144 7.026±1.64 3.628±2.90

Table 3 : Mean diversity estimates for different combinations in Bugarikallu plot, BNP
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Fig. 3: Spatial distribution of all the individuals in the 1-hectare PPP

 

Fig. 4: Clumped dispersion of individuals of 4 species

Species (Family)
Relative 

frequency 
(%)

Relative 
density 

(%)

Relative 
dominance 

(%)

Important 
Value Index

(IVI)

Anogeissus latifolia (Combretaceae) 4.85 11.50 17.28 33.63

Ixora arborea (Rubiaceae) 4.85 15.38 9.97 30.20

Erythroxylum monogynum (Erythroxylaceae) 4.85 10.99 9.43 25.27

Acacia chundra (Fabaceae) 4.47 4.43 15.14 24.04

Pterolobium hexapetalum (Fabaceae) 3.69 7.81 1.63 13.13

Ochna obtusata (Ochnaceae) 4.08 5.77 2.68 12.53

Canthium dicoccum(Rubiaceae) 4.08 4.39 3.92 12.39

Maytenus emarginata( Celastraceae) 4.47 6.00 1.48 11.95

Tarenna asiatica (Rubiaceae) 3.69 5.36 0.85 9.90

Diospyros melanoxylon (Ebenaceae) 4.27 2.36 2.92 9.55

Table 4:    Importance Value Index of top ten species in Bugarikallu forest dynamics plot, BNP
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Fig. 5: Random dispersion of individuals of 4 species

Family Relative no. 
species (%)

Relative 
abundance (%)

Relative 
dominance (%)

Family importance 
value (FIV) index

Leguminosae

(Fabaceae)

15.79 15.89 24.18 55.86

Rubiaceae 7.89 26.56 15.14 49.59

Combretaceae 3.95 11.96 18.66 34.57

Erythroxylaceae 1.32 10.99 9.43 21.74

Moraceae 2.63 0.09 13.49 16.21

Celastraceae 3.95 6.33 2.07 12.35

Rhamnaceae 6.58 2.73 0.54 9.85

Ochnaceae 1.32 5.77 2.68 9.77

Ebenaceae 2.63 2.63 3.23 8.49

Tiliaceae 3.95 2.4 0.86 7.21

Table 5:   Top ten families in the order of Family Importance Value (FIV) index in Bugarikallu plot 
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Annexure 1: Aggregated or Random Dispersion of individuals in the Bugarikallu plot

Species Variance Mean Chi-sq d.f. P value Dispersion

Clumped dispersion

Acacia chundra 8.89 3.84 55.5625 24 0.0003 Aggregated

Acacia concinna 0.9167 0.4 55 24 0.0003 Aggregated

Anogeissus latifolia 33.1233 9.96 79.8153 24 0 Aggregated

Albizia chinensis 0.3333 0.2 40 24 0.0214 Aggregated

Breynia vitis-idaea 4.41 0.92 115.0435 24 0 Aggregated

Canthium dicoccum 20.0833 3.8 126.8421 24 0 Aggregated

Canthium parviflorum 1.3233 0.64 49.625 24 0.0016 Aggregated

Cassia fistula 1.5433 0.72 51.4444 24 0.001 Aggregated

Dendrocalamus strictus 2.75 0.6 110 24 0 Aggregated

Dodonaea viscosa 2.21 0.72 73.6667 24 0 Aggregated

Erythroxylum monogynum 37.8433 9.52 95.4034 24 0 Aggregated

Grewia orbiculata 3.3333 2 40 24 0.0214 Aggregated

Holarrhena antidysenterica 5.0267 1.12 107.7143 24 0 Aggregated

Ixora arborea 66.8933 13.32 120.5285 24 0 Aggregated

Jasminum angustifolium 20.1767 3.52 137.5682 24 0 Aggregated

Madhuca indica 0.6433 0.32 48.25 24 0.0024 Aggregated

Maytenus emarginata 12.6667 5.2 58.4615 24 0.0001 Aggregated

Ochna obtusata 20.3333 5 97.6 24 0 Aggregated

Polyalthia coffeoides 0.36 0.12 72 24 0 Aggregated

Premna tomentosa 0.44 0.24 44 24 0.0077 Aggregated

Pterolobium hexapetalum 48.69 6.76 172.8639 24 0 Aggregated

Randia dumetorum 1.59 0.56 68.1429 24 0 Aggregated

Scutia myrtina 2.56 0.68 90.3529 24 0 Aggregated

Semecarpus anacardium 0.36 0.12 72 24 0 Aggregated

Tarenna asiatica 21.6567 4.64 112.0172 24 0 Aggregated

Terminalia chebula 0.6433 0.32 48.25 24 0.0024 Aggregated

Terminalia paniculata 0.16 0.08 48 24 0.0026 Aggregated

Ziziphus oenopolia 2.6767 1.48 43.4054 24 0.009 Aggregated

Species Variance Mean Chi-sq d.f. P value Dispersion

Random dispersion

Acacia leucophloea 0.04 0.04 24 24 0.4617 Random

Albizia amara 0.14 0.16 21 24 0.6392 Random

Argyreia cuneata 0.0767 0.08 23 24 0.52 Random

Atalantia monophylla 0.04 0.04 24 24 0.4617 Random

Bauhinia racemosa 0.3567 0.24 35.6667 24 0.059 Random

Bridelia retusa 0.0767 0.08 23 24 0.52 Random

Buchanania axillaris 0.5067 0.44 27.6364 24 0.2754 Random

Cansjera rheedei 0.11 0.12 22 24 0.5796 Random

Capparis sepiaria 0.11 0.12 22 24 0.5796 Random

Carmona retusa 0.04 0.04 24 24 0.4617 Random

Cassia montana 0.2233 0.16 33.5 24 0.0937 Random

Cassia siamea 0.5067 0.44 27.6364 24 0.2754 Random

Cassine glauca 0.0767 0.08 23 24 0.52 Random

Celastrus paniculatus 0.25 0.2 30 24 0.1844 Random

Cipadessa baccifera 0.04 0.04 24 24 0.4617 Random

Dalbergia lanceolaria 0.6767 0.48 33.8333 24 0.0875 Random

Decalepis hamiltonii 0.04 0.04 24 24 0.4617 Random

Diospyros melanoxylon 2.3733 2.04 27.9216 24 0.2631 Random

Diospyros montana 0.3567 0.24 35.6667 24 0.059 Random

Eucalyptus globulus 0.04 0.04 24 24 0.4617 Random

Ficus benghalensis 0.04 0.04 24 24 0.4617 Random

Ficus microcarpa 0.04 0.04 24 24 0.4617 Random

Flacourtia indica 1.3767 1.28 25.8125 24 0.3626 Random

Species Variance Mean Chi-sq d.f. P value Dispersion

Flueggea leucopyrus 0.04 0.04 24 24 0.4617 Random

Gardenia turgida 0.04 0.04 24 24 0.4617 Random

Grewia asiatica 0.04 0.04 24 24 0.4617 Random

Grewia hirsuta 0.04 0.04 24 24 0.4617 Random

Gymnema sylvestre 0.2233 0.16 33.5 24 0.0937 Random

Lagerstroemia parviflora 0.5933 0.48 29.6667 24 0.1957 Random

Memecylon umbellatum 0.04 0.04 24 24 0.4617 Random

Naringi crenulata 0.11 0.12 22 24 0.5796 Random

Phyllanthus indofischeri 0.04 0.04 24 24 0.4617 Random

Polyalthia cerasoides 0.75 0.6 30 24 0.1844 Random

Pterocarpus marsupium 0.4767 0.32 35.75 24 0.0579 Random

Rapanea wightiana 0.04 0.04 24 24 0.4617 Random

Santalum album 0.11 0.12 22 24 0.5796 Random

Scolopia crenata 0.04 0.04 24 24 0.4617 Random

Secamone emetica 0.04 0.04 24 24 0.4617 Random

Shorea roxburghii 0.0767 0.08 23 24 0.52 Random

Soymida febrifuga 0.0767 0.08 23 24 0.52 Random

Stereospermum suaveolens 0.11 0.12 22 24 0.5796 Random

Strychnos potatorum 0.1667 0.2 20 24 0.6973 Random

Toddalia asiatica 0.31 0.32 23.25 24 0.5053 Random

Ventilago maderaspatana 0.04 0.04 24 24 0.4617 Random

Vitex altissima 0.1933 0.12 38.6667 24 0.0296 Random

Wrightia tinctoria 0.04 0.04 24 24 0.4617 Random

Ziziphus rugosa 0.04 0.04 24 24 0.4617 Random

Ziziphus xylopyrus 0.11 0.12 22 24 0.5796 Random

Annexure 2: Importance Value Index (IVI) of all the species in the plot
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Species Total individuals Basal area Importance  
2    (m ) Value Index (IVI)

Anogeissus latifolia 249 1.769731 33.63

Ixora arborea 333 1.021452 30.20

Erythroxylum monogynum 238 0.965725 25.27

Acacia chundra 96 1.550662 24.04

Pterolobium hexapetalum 169 0.167438 13.13

Ochna obtusata 125 0.274464 12.53

Canthium dicoccum 95 0.401754 12.39

Maytenus emarginata 130 0.151897 11.95

Tarenna asiatica 116 0.086865 9.90

Diospyros melanoxylon 51 0.299017 9.55

Jasminum angustifolium 88 0.036880 8.50

Ficus benghalensis 1 0.717176 7.24

Grewia orbiculata 50 0.080413 6.79

Ficus microcarpa 1 0.664617 6.73

Cassia siamea 11 0.385221 5.82

Ziziphus oenopolia 37 0.031336 5.71

Flacourtia indica 32 0.057759 5.54

Holarrhena antidysenterica 28 0.049329 3.71

Buchanania axillaris 11 0.149452 3.52

Dalbergia lanceolaria 12 0.094368 3.02

Polyalthia cerasoides 15 0.033566 2.96

Breynia vitis-idaea 23 0.013094 2.94

Lagerstroemia parviflora 12 0.080184 2.88

Cassia fistula 18 0.034051 2.71

Canthium parviflorum 16 0.023459 2.52

Madhuca indica 8 0.139357 2.51

Bauhinia racemosa 6 0.141898 2.45
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Dalbergia lanceolaria 12 0.094368 3.02

Polyalthia cerasoides 15 0.033566 2.96

Breynia vitis-idaea 23 0.013094 2.94

Lagerstroemia parviflora 12 0.080184 2.88

Cassia fistula 18 0.034051 2.71

Canthium parviflorum 16 0.023459 2.52

Madhuca indica 8 0.139357 2.51

Bauhinia racemosa 6 0.141898 2.45



Family Number of species  Family Importance 

  occurring in Family Value  (FIV) index

Leguminosae (Fabaceae) 12 55.86

Rubiaceae 6 49.59

Combretaceae 3 34.57

Erythroxylaceae 1 21.74

Moraceae 2 16.21

Celastraceae 3 12.35

Rhamnaceae 5 9.85

Ochnaceae 1 9.77

Ebenaceae 2 8.49

Tiliaceae 3 7.21

Euphorbiaceae 4 6.85

Oleaceae 1 5.74

Anacardiaceae 2 5.62

Apocynaceae 2 4.91

Flacourtiaceae 2 4.73

Rutaceae 3 4.64

Asclepiadaceae 3 4.24

Annonaceae 2 3.81

Verbenaceae 2 3.56

Sapotaceae 1 3.05

Meliaceae 2 2.89

Lythraceae 1 2.65

Poaceae 1 2.4

Sapindaceae 1 2.21

Loganiaceae 1 1.92

Bignoniaceae 1 1.74

Dipterocarpaceae 1 1.71

Capparaceae 1 1.6

Myrtaceae 1 1.53

Opiliaceae 1 1.48

Santalaceae 1 1.48

Myrsinaceae 1 1.45

Melastomataceae 1 1.43

Convolvulaceae 1 1.41

Boraginaceae 1 1.37

Annexure 3: Complete list of Families with Family Importance Value (FIV) IndexSpecies Total individuals Basal area  Importance  
2   (m ) Value Index (IVI)

Randia dumetorum 14 0.016781 2.36

Terminalia chebula 8 0.114643 2.27

Dendrocalamus strictus 15 0.040271 2.25

Pterocarpus marsupium 8 0.072749 2.25

Scutia myrtina 17 0.016044 2.12

Dodonaea viscosa 18 0.006011 2.06

Toddalia asiatica 8 0.002211 1.75

Strychnos potatorum 5 0.037469 1.57

Diospyros montana 6 0.032035 1.37

Acacia concinna 10 0.010888 1.35

Premna tomentosa 6 0.021907 1.27

Semecarpus anacardium 3 0.090217 1.21

Celastrus paniculatus 5 0.008110 1.09

Albizia amara 4 0.010455 1.06

Stereospermum suaveolens 3 0.028316 1.00

Cassine glauca 2 0.052368 0.99

Capparis sepiaria 3 0.014032 0.86

Naringi crenulata 3 0.012099 0.84

Vitex altissima 3 0.030505 0.83

Albizia chinensis 5 0.000911 0.82

Shorea roxburghii 2 0.030449 0.78

Cassia montana 4 0.000558 0.77

Gymnema sylvestre 4 0.001051 0.77

Cansjera rheedei 3 0.001583 0.74

Santalum album 3 0.002121 0.74

Ziziphus xylopyrus 3 0.002050 0.74

Wrightia tinctoria 1 0.046810 0.70

Soymida febrifuga 2 0.011782 0.60

Bridelia retusa 2 0.009632 0.57

Terminalia paniculata 2 0.026532 0.54

Argyreia cuneata 2 0.000485 0.48

Eucalyptus globulus 1 0.016586 0.40

Polyalthia coffeoides 3 0.002485 0.35

Phyllanthus indofischeri 1 0.010605 0.34

Rapanea wightiana 1 0.008481 0.32

Acacia leucophloea 1 0.006691 0.31

Grewia asiatica 1 0.007180 0.31

Memecylon umbellatum 1 0.006404 0.30

Ventilago maderaspatana 1 0.005439 0.29

Scolopia crenata 1 0.002035 0.26

Flueggea leucopyrus 1 0.001134 0.25

Ziziphus rugosa 1 0.000661 0.25

Atalantia monophylla 1 0.000133 0.24

Carmona retusa 1 0.000177 0.24

Cipadessa baccifera 1 0.000177 0.24

Decalepis hamiltonii 1 0.000227 0.24

Gardenia turgida 1 0.000095 0.24

Grewia hirsuta 1 0.000095 0.24

Secamone emetica 1 0.000177 0.24 Acknowledgement
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