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Plant Diversity and Vegetation Structure in Sal (Shorea robusta
Gaertn.) Dominated Forest of Dalma Wildlife Sanctuary, Jharkhand,
India

Hari Shankar Lal, Sharmistha Ganguly, Kartik Pramanik, P.V. Prasanna and Vinay Ranjan

ABSTRACT: The Sal (Shorea robusta) dominated forest vegetation ofDalma Wildlife Sanctuary, West Singhbhum, Jharkhand,
India was explored to evaluate the diversity and vegetation structure through different phyto-sociological attributes. The
knowledge of the structure and composition of the plant communities has enormous significance in conservation of managed
forests, therefore, the plant species diversity, structure and importance value index (IVI) at various levels, viz., trees, shrubs and
herbs were studied. A total of 153 plant species (66 trees, 30 shrubs and 57 herbs) belonging to 124 genera of 51 families were
recorded from the 30 random plots marked for sampling within the sanctuary. The IVI was highest in Shorea robusta (40.87)
and lowest in Syzygium salicifolium (1.08). Shannon- Weaver's diversity index was recorded highest in herbaceous species (3.66)
than in trees (3.08) and shrubs (2.66). Simpson's index was highest in trees (0.106) than in shrubs (0.035) and herbs (0.028).
Pielou's index was found highest in herbs (0.064) than in shrubs (0.048) and trees (0.046) which was within the range reported
for different Indian forests and also which indicates that the sanctuary exhibits species diverse forest. The result of plant species
diversity and their quantitative features reveal that the overall community is heterogeneous.

KEYWORDS: Dalma Wildlife Sanctuary, Diversity, Dominance, Jharkhand, Sal Dominated Forest.

INTRODUCTION

India is having about 690,899 km2 forest cover which constitutes
21.02% of the total geographical area (FSI 2011). Out of that,
a tropical dry deciduous forest constitutes 38.2% of forest
covers. Forest of deciduous nature is not considered as species
rich (Gentry 1995) but rich in diverse life forms (Medina 1995).
Since the deciduous forests occur in such areas in India where
the population heavily depends on forests for fuel wood hence
they are most used and threatened ecosystem (Sagar and Singh
2004) and is changing into dry deciduous scrub, dry savannah
and dry grasslands (Champion and Seth 1968; Singh and Singh
1989).

In India, Sal forests are widely distributed in tropical regions
and cover about 13.3% of total forest area of the country (Satya
et a1. 2005). Sal is one of the dominant tree species in the
tropical moist and dry deciduous forests in India (Champion
and Seth 1968).

The studies on various aspects of Sal forests in India have
been undertaken (Gupta and Shukla 1991; Singh et a1. 1995;
Urna Shankar et a1. 1998; Pandey and Shukla 1999, 2003; Uma
Shankar 2001; Kushwaha and Nandy 2012). However, the
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Central National Herbarium, Botanical Survey ofIndia,
Howrah - 711103, (West Bangal) India.
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assessment of plant diversity in many Sal dominated forests has
still not been made.

Therefore, the present study was initiated for the assessment
of plant species diversity and vegetation structure in the
ecologically important Sal dominated forest area of Dalma
Wildlife Sanctuary which was neglected in terms of ecological
studies and plantdiversity assessment.

STUDY AREA

The study was conducted in Dalma Wildlife Sanctuary that was
established in 1976 and was named as 'Dalrna' to commemorate
the tribal girl, 'Dalma', worshipped by the locals as the goddess,
'Dalma ma'. It lies between 22'46'30" to 22'57' Nand 86'3' 15"
to 86'26'30" E in Chota Nagpur plateau of south Jharkhand,
India (Fig. 1.). The sanctuary covers an area of about 193.22
km2 (45.56 km2 reserved forest & 147.44 km2 protected forest).
The sanctuary area has been demarcated into three zones, viz.,
55 km2 core zone, 133.95 km2 buffer zone and 13.94 km2 tourism
zone. It is further divided into six beats and several sub-beats,
namely Bhandudi, Chukalia, Dalma, Kankdasa, Mango and
Patamada. The sanctuary area is also an abode of the native
tribe, 'Santhals' who occupy large area ofDalma forest.

The low plateau of Chota Nagpur is mostly metamorphic rock
(gneiss) overlaid by a stiff clay, and is much intersected by trap
dykes. The physical aspect of the Dalma is the prevalence of
plateau and hills which show the most perfect examples of the
conical hills formed by the porphyritic or dome gneiss. The
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Fig. 1. Map showing study area and sampling plot

DaLma area is generally having considerable hills attaining
1,000 m elevation and has steep and rugged southern slope and
undulating northern slope.

The sanctuary is traversed by 3 rivers (Subarnarekha, Baitarani
and Brahmini) and 159 streams, 82 of them are perennial and
semi-perennial and the rest (77) are seasonal.

Soils are generally sandy-loam and clay-loam. The depth of
soil greatly varies, moderate in the plains and minimum in the
hillocks, often at places, pure laterite and murrum exist. On the
hills and slopes, soil is generally wanting or very shallow due
to erosion. However, occurrence of clay-loam and clay in the
valleys sustain better quality of forests.

The area has three distinct seasons (summer, rainy & winter).
The hot and dry weather prevails with hot westerly winds
from March to June. Hill barriers on the southeast block the
sea breeze and the atmosphere turns generally dry. During

summer, the maximum day temperature ranges from 40 to
46° C. The rainy season is from middle of June to middle
of October and the annual average rainfall is 1200 mm. The
core area of the sanctuary experiences slightly higher rainfall
than the other parts. The southern tract, perhaps due to greater
hilliness, more forest and especially by being more directly
influenced by the Bay winds, receives more rains. Winter sets
in the month of November and continues up to February. The
humidity during summer is 15% and is much more in rainy and
winter season. Slight frost in the sanctuary has been noted from
December to January at lower elevation, but it has been noted
that Sal seedlings at higher elevation (1500-3000ft) have been
repeatedly affected by frost.

Sal forests in India

The Sal is slow growing tree with an average of 160 years of
maximum life-span (Champion and Seth 1968). Sal forests
have been under selective logging for the important source of
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timber since long time. Sal occupies two main regions - the Table-I: Coordinates of sampling plots
northern and central Indian regions which are separated by Quadrats Latitude(N) Longitude (E)
Gangetic plains extending from Assam, West Bengal, Odisha 01 22° 55' 05.5" 86° 10' 21.1 "
and lharkhand west to Shivallik hills of Haryana and east of 02 22° 54'00.8" 86° 12' 09.6"
Yamuna. Besides, it also extends through Western Ghats and 03 22° 54' 29.1" 86° 08' 16.0"
to eastern Vindhya and Satpura ranges of Central India. In the 04 22° 53' 52.0" 86° 11' 07.9"
last few decades Sal forest density has significantly reduced to 05 22° 53' 38.6" 86° 12' 47.8"
42.11% of the total Sal forest area (Pyasi et al. 2013). 06 22° 55' 57.9" 86° 11' I!. 1"

07 22° 55' 24.9" 86° 08' 50.4"
The Sal has tendency towards xerophilous structure, its leaves 08 22° 54' 26.9" 86° 11' 32.8"
are nearly persistent, coriaceous and possess a polished surface 09 22° 55' 53.5" 86° 12' 11.6"
which reflects the Sun's rays and thus they stand the hot dry 010 22° 55' 58.8" 86° 13' 29.9"
winds of March to mid of May, while the new ones appear in 011 22° 55' 59.6" 86° 12' 00.0"
May end or June when the relative humidity is very low. The 012 22° 54' 46.4" 86° 14' 32.7"
Sal however, is neither long enough deciduous nor sufficiently 013 22° 54' 25.0" 86° 16' 18.1"

xerophilous to grow in the driest parts (Haines 1925). However, 014 22° 52'37.5" 86° 15'40.4"

it has been considered as a deciduous species (Cooke 1903; 015 22° 54' 34.2" 86° 10' 33.0"

Kirtikar and Basu 1933; Tiwari 1995), semi-deciduous species 016 22° 54' 35.7" 86° 09' 29.8"

(Bor 1953), evergreen species (Krishnaswamy and Mathauda 017 22° 55' 29.8" 86° 06' 08.8"

1954; Singh and Singh 1992), and deciduous or borderline 018 22° 55' 53.4" 86° 04' 44.6"
019 22° 55' 36.1" 86° 01' 21.0"between evergreen and deciduous (Joshi 1980).
020 22° 54' 45.4" 86° 13' 51.4"

Sal forests in Jharkhand 021 22° 54' 37.8" 86° 09' 31.5"
022 22° 53' 23.7" 86° 01' 30.1"

The forests of Jharkhand are primarily accomplished with Sal. 023 22° 53' 04.6" 86° 10' 08.1"
Sal is the integral part of the socio-economic status of people of 024 22° 52' 06.0" 86° 13' 45.6"
the state and it is related to economy ofthe state being the most 025 22° 52' 45.3" 86° IT 06.6"
important timber yielding tree. The forest covers spread over an 026 22° 53' 12.5" 86° 20' 27.3"
area of 23605 km", which constitute about 29.61 % of the total 027 22° 52' 51.9" 86° IT 47.5"

area of lharkhand. Moreover, out of the mentioned area, 82% 028 22° 51' 37.8" 86° 14' 32.6"

of area falls under protected forests whereas, 17.5% of the area 029 22° 51' 43.0" 86° 12' 04.2"

falls under reserved forests. 030 22° 51' 19.7" 86° 12' 06.3"

METHODOLOGY
The stratified random sampling approach was followed for phyto-
sociological survey in the study area. A total of30 plots of 0.1h
each were randomly laid. GPS was used to record the longitude
and latitude of each sampling plot and also the coordinates
of plants collected during the study. Sampling was done for
all the life-forms i.e., trees, shrubs and herbs. The size of the
quadrat for sampling of trees, shrubs and herbs was determined
by species-area-curve method (Misra 1968; Mueller-Dombois
and Ellenberg 1974). Random quadrats were laid (D1-D30) in
the forest area to ensure maximum representation of various
types of vegetation (Table 1). Accordingly, quadrats of 31.63 x
31.63 m for trees, inside which, four quadrats of 5 x 5 m at
each corner were laid for analysis of shrubs and 1 x 1 m for
herbaceous species (Fig.2).

Soils were collected from the sampling plots and analyzed
which reveals that the pH is 6.55, i.e., slightly acidic in nature.
The soils contain 0.90% organic carbon, 376 kg/ha available

1m·2. I
25m2

31.63 x 31.63 m

-

Fig. 2. Designing of sampling plot
nitrogen, 39.5 kg/ha available phosphorous and 366 kg/ha
available potash.
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The girth (at breast height) of each individual tree was recorded
at 1.37m above the base of each tree. All individuals with gbh> 30
cm were considered as trees and <30 cm as shrubs. All the plant
species were collected from all the sample sites. Specimens of
all the plants were collected, processed, made into herbarium
specimens and identified through literature and matching with
the authentic specimens housed at Central National Herbarium
and deposited at CAL for future reference. The field data were
quantitatively analyzed for abundance, density and frequency
(Curtis and McIntosh 1950).

No. of sampling units in which the species occurred
Frequency (%) = . .. x 100Total No. of sampling units studied

Total No. of individuals of the species in all the sampling units
Density = Total No. of sampling units studied

Total No. of individuals of the species in all the sampling units
Abundance = N f I' .. hi h the sneci do. 0 samp mg uruts m w IC e species occurre

Frequency of the species
Relative Frequency (R.F.) = -;;TO;-o-'--ta';-I-"fr-e":'qu-e-n-c-y-o""f=-a'"'ll-:-th;-e-sp-e-c"-ie-s-x 100

Relative Density (R.D.) =
Density of species----'---=------- x 100

Total density of all the species

.. Total basal area of the species
Relative Dominance (R.Do.) = 'T' I b I f II th . xl 00Iota asa area 0 a e species

The Importance value index (IVI) (Curtis 1959) for tree
species was also worked out. Species diversity of each site was
determined using Diversity Index.

H= -I [(n/N) Ln(n/N)]

where, nj is the total number of individuals of species i and N is
the total number of individuals of all species in that stand; log
implies to natural logarithm.

The concentration of dominance (Cd), known as Simpson
index, was measured according to Simpson (1949):

Index of dominance (Cd) = I n (n-l)/ IN (N-l)

The equitability or evenness (e) refers to the degree ofrelative
dominance of each species in that area. It was calculated
according to Pielou (1966) as:

Equitability (e) = IHI/ log S

where, IHI= Shannon-Weaver index and S= number of species.

RESULTS

The study reveal the following information on the diversity and
vegetation structure in Sal dominated forests ofDalma Wildlife
Sanctuary, Jharkhand (Table -2).

Table-2: Showing general floristic diversity characteristics of the
forest vegetation

Variables Tree Shrub Herb
Species richness 66 30 57
Number of genera 48 26 53
Number of families 28 13 30
Shannon-Weaver Diversity index 3.08 2.66 3.66
Simpson's index 0.106 0.035 0.028
Pielou's index 0.046 0.048 0.064
Density/ba 6555 69852

Taxonomic diversity

Specimens of 153 plant species were collected from sampling
sites. Among 153 species, 66 are tree species belonging to 48
genera of 28 families, 30 species of shrubs belonging to 26
genera of 13 families and 57 species of herbs belonging to 53
genera of 30 families (Table-3; Fig.3).Caesalpiniaceae is the
dominant family (13 spp.), followed by Asteraceae (11 spp.) ,
Fabaceae and Euphorbiaceae (10 spp.) each. The list of plants
is appended in the table given below:

Table-3: List of plants: Trees [*Medicinally important; + economically
important; #Rare, IUCN Red List]

S. No. Name of species Family Remarks
1. Aegle marmelos (L.) Correa Rutaceae *+
2. Alangium salviifolium (L.f.) Comaceae *

Wangerin
3. Albizia odoratissima (L.f.) Benth. Mimosaceae *
4. Albizia procera (Roxb.) Benth. Mimosaceae *+
5. Alstonia scholaris (L.) R. Br. Apocynaceae *+
6. Anogeissus latifolia (Roxb. ex Combretaceae *+

DC.) Wall.ex Guillem. & Perr.

7. Artocarpus integer (Thunb.) Moraceae *
Merr.

8. Artocarpus lacucha Buch.-Ham. Moraceae *+
9. Bauhinia malabarica Roxb. Caesalpiniaceae
10. Bauhinia purpurea L. Caesalpiniaceae
It. Bauhinia racemosa Lam. Caesalpiniaceae *
12. Bauhinia variegata L. Caesalpiniaceae +
13. Bombax ceiba L. Bombacaceae *
14. Boswellia serrata Roxb. ex Burseraceae *#

Colebr.
15. Bridelia retusa (L.) AJuss. Euphorbiaceae *
16. Buchanania cochinchinensis Anacardiaceae *#

(Lour.) M.R.Almeida
17. Butea monosperma (Lam.) Taub. Fabaceae *+
18. Casearia graveolens Dalzell Flacourtiaceae *
19. Casearia tomentosa Roxb. Flacourtiaceae *
20. Cassia fistula L. Caesalpiniaceae *
21. Chionanthus ramiflorus Roxb. Oleaceae
22. Cleistanthus collinus (Roxb.) Euphorbiaceae *

Benth. ex Hook.f.

contd ...
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23. Croton persimilis Mull.Arg. Euphorbiaceae * Shrubs
24. Dalbergia latifolia Roxb. Fabaceae *# S. No. Name of species Family Remarks
25. Dalbergia sissoo DC. Fabaceae *+ l. Antidesma acidum Retz. Euphorbiaceae *
26. Dillenia pentagyna Roxb. Dilleniaceae * 2. Bauhinia vahlii Wight & Am. Caesalpiniaceae
27. Diospyros melanoxylon Roxb. Ebenaceae * 3. Caesalpinia cucullata Roxb. Caesalpiniaceae *

28. Diospyros montana Roxb. Ebenaceae *+ 4. Callicarpa arborea Roxb. Verbenaceae
29. Erythrina variegata L. Fabaceae * 5. Calotropis gigantea (L.) Asclepiadaceae *
30. Ficus benghalensis L. Moraceae *+ Dryand.
31. Ficus racemosa L. Moraceae * 6. Calotropis procera (Aiton) Asclepiadaceae

32. Ficus semicordata Buch.-Ham. Moraceae *
Dryand.

7. Chromolaena odorata (L.) Asteraceae *
ex Srn. R.M.King & H.Rob.

33. Firmiana colorata (Roxb.) R.Br. Sterculiaceae * 8. Clerodendrum infortunatum L. Verbenaceae *
34. Firmiana simplex (L.) W.Wight Sterculiaceae * 9. *Colebrookea oppositifolia Srn. Lamiaceae
35. Flacourtia indica (Burm.f.) Merr. Flacourtiaceae * ID. Helicteres isora L. Sterculiaceae *
36. Garuga pinnata Roxb. Burseraceae * I!. Holarrhena pubescens Wall. ex Apocynaceae *
37. Glochidion lanceolarium Euphorbiaceae * G.Don

(Roxb.) Voigt 12. Hyptis suaveolens (L.) Poit. Lamiaceae *
38. Gmelina arborea Roxb. Verbenaceae * 13. Ichnocarpus frutescens (L.) Apocynaceae *
39. Haldina cordifolia(Roxb.)Ridsdale Rubiaceae *+ W.T.Aiton
40. Lagerstroemia parviflora Roxb. Lythraceae * 14. Lantana camara L. Verbenaceae *
41. Lannea coromandelica (Houtt.) Anacardiaceae * 15. Lantana indica Roxb. Verbenaceae *

Merr. 16. Parthenium hysterophorus L. Asteraceae
42. Litsea monopetala (Roxb.) Pers. Lauraceae * 17. Petalidium barlerioides (Roth) Acanthaceae +
43. Madhuca longifolia var. latifolia Sapotaceae *+ Nees

(Roxb.) A.Chev. 18. Phyllodium pulchellum (L.) Fabaceae *
44. Mallotus philippensis (Lam.) Euphorbiaceae *+ Desv.

MiilI.Arg. 19. Pogostemon benghalensis Lamiaceae
45. Mangifera indica L. Anacardiaceae * (Burm.f.) Kuntze
46. Meyna spinosa Roxb. ex Link Rubiaceae + 20. Premna bengalensis C.B.Clarke Verbenaceae
47. Miliusa tomentosa (Roxb.) 2l. Pueraria tuberosa (Willd.) DC. Fabaceae *Annonaceae +

J. Sinclair 22. Rauvolfia serpentina (L.) Apocynaceae *#

48. Miliusa velutina (A.DC.) Annonaceae * Benth. ex Kurz
23. Senna alata (L.) Roxb. Caesalpiniaceae *Hook.f. & Thomson
24. Senna occidentalis (L.) Link Caesalpiniaceae *49. Mitragynaparvifolia (Roxb.)Korth. Rubiaceae *

50. Morinda coreia Buch.-Ham. Rubiaceae * 25. Senna sophera (L.) Roxb. Caesalpiniaceae
26. Sesbania sesban (L.) Merr. Fabaceae51. Oroxylum indicum (L.) Kurz Bignoniaceae *
27. Thespesia lampas (Cav.) *52. Pterocarpus marsupium Roxb. Fabaceae *# Malvaceae

53.
Dalzell

Schleichera oleosa (Lour.) Merr. Sapindaceae *+ 28. Ventilago denticulata Willd. Rhamnaceae *
54. Senna siamea (Lam.) H.S.lrwin Caesalpiniaceae + 29. Vitex negundo L. Verbenaceae *

& Barneby
30. Woodfordia fruticosa (L.) Kurz Lythraceae *55. Shorea robusta Gaertn. Dipterocarpaceae *+

56. Syzygium cumini (L.) Skeels Myrtaceae * Herbs
57. Syzygium salicifolium (Wight) Myrtaceae S. No. Name of species Family Remarks

J.Graham I. Acalypha indica L. Euphorbiaceae *
58. Tamarindus indica L. Caesalpiniaceae * 2. Achyranthes aspera L. Amaranthaceae *
59. Terminalia arjuna (Roxb. ex Combretaceae * 3. Achyranthes aspera var. indica L. Amaranthaceae *

DC.) Wight &Am. 4. Acmella paniculata (Wall. ex Asteraceae
60. Terminalia bellirica (Gaertn.) Combretaceae * DC.) R.K.Jansen

Roxb. 5. Acorus calamus L. Araceae *
61. Terminalia chebula Retz. Combretaceae * 6. Adiantum lunulatum Burm. f. Pteridaceae
62. TerminaliatomentosaWight & Am. 7. Ageratum conyzoides (L.) L. Asteraceae *Combretaceae *+
63. Wrightia arborea (Dennst.) Mabb. Apocynaceae *+ 8. Alternanthera philoxeroides Amaranthaceae

64. Wrightia tinctoria R.Br. Apocynaceae *
(Mart.) Griseb.

9. Alternanthera sessilis (L.) R.Br. Amaranthaceae *
65. Ziziphus jujuba Mill. Rhamnaceae * ex DC.
66. Ziziphus oenopolia (L.) Mill. Rhamnaceae * contd ...
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10. Amaranthus viridis L. Amaranthaceae
I!. Ammannia baccifera L. Lythraceae *
12. Ampelocissus latifolia (Roxb.)

Planch.
Vitaceae *

13. Andrographis paniculata
(Burm.f.) Nees

Acanthaceae *

14. Argemone mexicana L. Papaveraceae *
IS. Asparagus racemosus Willd. Asparagaceae *
16. Bidens pilosa L. Asteraceae *
17. Biophytum sensitivum (L.) DC. Oxalidaceae *
18. Blumeopsisfiava (DC.) Gagnep. Asteraceae *
19. Boerhavia diffusa L. Nyctaginaceae *
20. Cleome viscosa L. Capparidiaceae *
21. Commelina benghalensis L. Commelinaceae *
22. Corchorus aestuans L. Tiliaceae

23. Crotalariajuncea L. Fabaceae
24. Curculigo orchioides Gaertn. Hypoxidaceae *
25. Cynodon dactylon (L.) Pers. Poaceae *
26. Dactyloctenium aegyptium (L.)

Willd.
Poaceae

27. Drimia indica (Roxb.) Jessop Asparagaceae *
28. Elephantopus scaber L. Asteraceae *
29. Emilia sonchifolia (L.) DC. ex DC. Asteraceae *
30. Eulaliopsis binata (Retz.)

C.E.Hubb.
Poaceae +

31. Euphorbia hirta L. Euphorbiaceae *
32. Euphorbia thymifolia L. Euphorbiaceae *
33. Evolvulus alsinoides (L.) L. Convolvulaceae *
34. Hemidesmus indicus (L.) R. Br.

ex Schult.
Asclepiadaceae *

35. Hemigraphis rupestris T. Anderson Acanthaceae

36. Heteropogon contortus (L.)
P.Beauv. ex Roem. & Schult.

Poaceae

37. Hybanthus enneaspermus (L.)
F.Muell.

Violaceae

38. Lindenbergia indica Vatke Scrophulariaceae *
39. Lygodium fiexuosum (L.) Sw. Lygodiaceae

40. Melochia corchorifolia L. Sterculiaceae *+
41. Mimosa pudica L. Mimosaceae *
42. Oxalis corniculata L. Oxalidaceae *
43. Phyla nodifiora (L.) Greene Verbenaceae *
44. Phyllanthus urinaria L. Euphorbiaceae *

Acanthaceae *
45. Polygala chinensis L. Polygalaceae *
46. Rungia pectinata (L.) Nees

47. Scoparia dulcis L. Scrophulariaceae *+
48. SelaginellacinerascensA.A. Eaton Sellaginaceae
49. Senna tora (L.) Roxb. Caesalpiniaceae *
50. Sida acuta Burm.f. Malvaceae *
51. Sida cordifolia L. Malvaceae *
52. *Sonchus arvensis L. Asteraceae
53. *Tridax procumbens (L.) L. Asteraceae

54. Triumfetta rhomboidea Jacq. Tiliaceae *
55. *Uraria picta (Jacq.) DC. Fabaceae
56. *+Urena lobata L. Malvaceae
57. *Xanthium strumarium L. Asteraceae

Fig. 3. Showing comparative account of different taxonomic diversities

Species richness, diversity, evenness and dominance

In the Sal dominated forest of Dalma Wildlife Sanctuary, 66
trees species, 30 shrubs and 57 herbs were recorded. The
Shannon-Weaver diversity Index was higher in herbaceous
species (3.66) followed by trees (3.08) and shrubs (2.66) . Tree
diversity (0.106) was highest in Simpson's Index as compared
to herbs (0.028) and shrubs (0.035) (FigA). The dominance of
trees was recorded highest than herbs and shrubs. Density per
hectare was highest in herbs than in shrubs.

..

Fig. 4. Showing different diversity indices of the forest vegetation.

Importance value index (IVI)

Among tree species Shorea robusta had highest IVl (40.87),
followed by Anogeissus latifolia (20.03), Diospyros melanoxylon
(11.21) and Terminalia tomentosa (10.65). Holarrhena pubescens
(43,39) Clerodendrum irfortunatum (32.98), Chromolaena
odorata and Lantana camara (27A8) were dominant shrub
species as all the individuals with gbh >30 cm were considered
as trees and <30cm as shrubs. Among herbs, Cynodon dactylon
(17.15), Elephantopus scaber (16.95) and Hemidesmus indicus
(15.60) were found to have highest IVI.
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Frequency class of vegetation

89

Raunkiaer introduced the frequency which indicates the
number of sampling units in which a given species occurs; and
thus express the distribution of various species in a vegetation
community. Raunkiaer prepared the following frequency
diagram based on the species % frequency and number of
species belonging to concerned frequency class. On the basis of
percent values various species are distributed into five classes:

Frequency Percentage Class

0-20 A

21-40 B

41-60 C
61-80 o
81-100 E

The normal species occurrence ratio given by Raunkiaer is
A>B>C>=D<E and stated that if frequency is matched with
Raunkiaer normal frequency diagram (J-shaped), it means

. that the particular plant community is homogenous. Our result
indicates heterogenous community in nature. A graph is plotted
(histogram) with frequency class on x-axis and frequency
percentage on y-axis and compared with Raunkiaer's value
(Raunkiaer 1934).

Frequency Class value Raunkiaer 's Frequency class of
class (%) value vegetation (Present study)
A 0-20 53 133
B 21-40 14 12
C 41-60 9 7

0 61-80 8 I
E 81-100 16 0

Fig. 5. Frequency diagram of the study area compared to Raunkiaer's diagram

DISCUSSIO

The deciduous phase of Sal forest is long and the forest floor gets
dry and hot during summer in the study area. Long dry period,
less rainfall and humidity has an effect on floristic composition.
The present study indicates that change in diversity, composition
and vegetation structure could be chiefly attributed to variation

in climatic conditions (especially rainfall), biotic interferences
and management practices.

The Shannon-Weaver's index of diversity was 3.08 in tree
species which is slightly lower than the Sal dominated forest
(3.59) in the eastern Himalayan lowlands (Uma Shankar 2001).

The Simpson index, which measures the degree of concentration
when individuals are classified into types (Simpson, 1949) was
considerably low in all the life forms. It was highest in trees
(0.106) followed by shrubs (0.035) and herbs (0.028) which
falls within the reported range of other Sal forests in India
(Pan de 1999) and indicates that concentration of trees is more
than of herbs and shrubs in the study area.

The value of evenness (Pielou's index) expresses how evenly
the individuals are distributed among the different species and
was highest in herbs (0.064) followed by shrubs (0.048) and
trees (0.046). According to Pielou (1984), values closer to I
indicate very even abundance of species. A higher number of
species and more even distribution increase the diversity. In
fact, a high value of evenness index also reflects much of the
value of diversity which is attributed to the species that are
relatively rare.

The present study revealed that the overall species richness was
higher in trees than in shrubs and herbs with most dominating
fami ly Caesalpiniaceae (13spp.), followed by Asteraceae (11spp.),
Fabaceae and Euphorbiaceae (10 spp.) each. The Importance
Value Index (IVI) was highest in Shorea robusta (40.87) in trees,
Holarrhena pubescens (43,39)) in shrubs and Cynodon dactylon
(17.15) in herbaceous species which determines the overall
importance of each species in the community structure and how
dominant a species is in a given forest area.

CONCLUSIONS

The frequency diagram clearly shows that it does not match
with that of Raunkiaer and hence can be concluded that the
vegetation community of study area is heterogenous in nature.
It is also evident from the current observations that the forest
of Dalma Wildlife Sanctuary exhibits significant diversity of
wild plant species. Their management as a forest ecosystem is
necessary for the conservation of group of species occurring in
different niche within the sanctuary. A group of such species
may be identified, selected and used for reforestation of
degraded forest areas within the sanctuary.
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