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Abstract

Phytosociological investigation using 20 x 20 m quadrats has been made on seven major forest
tvpes of Darjiling foothill region within an altitudinal range of 135 m to 1200 m leading to the record of 215
species of trees, 11 species of liana and three species of palms. Analysis of data revealed that the East
Himalayan 5al forest showed highest species diversity but have moderate species richness and
concentration ol dominance. High species diversity and species nchness were recorded from Semi Evergreen
Mixed forest, Wet Mixed Deciduous Forest & Lower Bhabar Sal Forest with correspondingly low
concentration of dominance. Bamboo brake had the lowest species diversity with high concentration of
dominance. Computation of similarity index showed a poor relation between different forest types and
reflected the developing nature of vegetation. Also, these forests have a high regeneration status with a
good species composition, 1t has also been predicted that the anthropogenic interferences may cause the
abrupt change in the structure of these vegetation types.

Keywords: Concentration of dominance, Darjiling forests, Phytosociology, Regeneration potential,
Species diversity, Species richness, Tree diversity.

Introduction

Eastern Himalaya is well known for its extremely rich biodiversity and has attracted the
attention of many plant and animal scientists from different corners of the world at least during
the last three centuries {Das 1995). The Himalayan region has favoured the development of
extremely rich vegetation and it ranges from tropical to subalpine and evergreen forests 1o
coniferous stands (Champion & Seth 1968, Bhujel 1996). Various climatic factors, soil
characteristics, diversified landforms, aspects and altitudinal variation in the region playved important
roles in determining the species composition and consequently the forest structure. Classitication
of Indian forests by Champion & Seth (1968) has undergone tremendous change with time and
much is needed to understand the dynamics of forest and their community composition (Rar &
Das 2003). Tropical and Subtropical regions are more diverse with respect to the species
composition with great number of tree species occurring in this belt (Grierson & Long 1983,
Spur & Burnes 1980). At the same time, future composition of forest is very much dependent on
the regenerating power of the existing population which is determined by the differences in
micro-climatic condition, inter-specific competition and available space (Pandey e al 2002}
However, survivability of seedlings and saplings depends on the cumulative interaction of ditterent
components of the ecosystems and the age of the community.

The present investigation was carricd out to find oul the vegetation composition of different
forest types as recognized by Champion & Seth (1968), similarily between different forests,
their regeneration power, possible future compositional change, 1o assess the pattern of forest
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erowthammd overall binlogeal richness

Sty Aren
Study was corraed ot i i Terent reserve Forests, nabional parks and wildlile sane oaries

along the low altitude hills ¢ Foothallsy of Danpiig, Kurseong and Kalimpong subedivisions in the
Pargiling District of West engal, Indin, Entire hor Crombnd sivete ol Dhaegiling hills extending Trom
foothills up to 1200 m was selected for the study. However, the rolling plains of Terni and Puoars
of the district have been excluded in the present study. The region is well represented by seven
foresl Iypes as ruguﬂl]ix{_‘d I {_"h.’:ntpinﬂ aned Seth { IR AR '||||4.F|.‘1'1I'n|'+'t|.1ll el "11|||'"I.'l!'||1.:l1| etk ion
and 1s categorized under CGrosg 28 and Grroup 3C, The overnll elimate of the aren 15 subtropical
with relatively warm days except a brief cold spell during ecember 1o February, The average
day temperature ranges from 5.6 - 230, The area receives heavy rminfall due to monsoon for
four months, June — September with an average of 325.5 cm per annum of which only 0.8 cm 1
received during January and a maximum ol [49.4 em during July. The mean Relative Humdity
of the area is 71.4%.

Methods

The present study was carried during January 2001 to March 2003, Seven Torest types
were identified from the foothill region of the Darjiling part of Eastern Himalaya based on the
phenological conditions and association of dominant species, These Torest ypes are:

Tipe - Eastern Himalayan Sal Forest: dominated by sal, distributed along the foothills,
from Panighata to Teesta Valley.

Tvpe II: Bamboo Brakes: dominated by Dendrocalamus hamiltonii which are sporadic
in occurrence and invading natural forests as it is found at places in Balasun
Valley.

Type 111 Riverine Forests: along the low lying river valleys of Balasun, Nandi and
Teesta.

Type 1V: Semi-evergreen Mixed Forests: occurring along the steep slopes i the
Mahananda Wildlife Sanctuary and Najoek of Kalimpong sub-civision.

Tipe ¥+ Wet Mixed Deciduous Forests: occurring in Rung Dung virlley of Darjiling
sub-division and Shivkhola of Kurseong sub-division.

Tvpe VI: Lower Bhabar Sal Forests: occurring along the lower valley of river Teesta.

Type Vil Upper Bhabar Sal Forests: distributed along the upper seaches ol river
Teesta, Relli and Najoek in Kalimpong sub-division.

Random samplings were made taking al least 6 guadrates Tor cach Torest type to get o
representative picture. Modification of methods as warked out by Mishra 1966, Malhotra 1973,
Das & Lahiri, 1997 was adopted with 20 x 20 m as the size ol the quadrat so that vanability /
homogeneity of species against small areas are taken care ol. The girth at breast height (G
above 15 cm are treated as trees; 5 — 15 cm as saplings and below 5 em as seedlings. Lianas
with girth exceeding 10 cm arc also recognized in the present analysis as trees,
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Data compilation and analysis was carried out as per the standard procedures (Mishra,
1966) to determine the Relative Density (RD). Relative Frequency (RF), Relative Dominance
(RDm) and Importance Value Index (IV1) for different specics of trees. Species Diversity using
Shanon-Weaver Index (Shannon & Weaver 1963 ), Concentration of Dominance {Simpson 1949)
and Species Richness by Menhinick’s Index (Menhinick 1964) for these forest types were
determined. Similarity Index (community coefficient) among different types was calculated as
per Sorenson { 1948) and Kadir (2001 ). To asses the uniformity of vegetation, frequency distribution
pattern of Raunkiaer (1934) was followed.

The entire tree stand was grouped according to GBH with an interval of 25 cm to
understand the dynamics of the forest growth. Number of seedlings and saplings calculated for
five dominant species in each forest type to predict the future compositional change of vegetation.

Results and Discussion

Arboreal Diversity

A total of 215 species including 11 lianas and 3 palms having over 15 em GBH have
been recorded from the study area, Highest number of 96 species has been recorded from
Type-1V (Semi-evergreen Mixed Forests) and with minimum number of 28 species from Type-
VI (Upper Bhabar Sal Forests). Other forest types also showed high diversity for matured
trees. Type—l (Eastern Himalayan Sal Forest) 66 species; Type — Il (Bamboo Breaks) 54
species; Type — lll {Riverine Foresiz) 42 species; Tvpe — V (Wer Mixed Deciduous Forests)
42 species and Type — VI (Lower Bhabar Sal Forests) 63 species [Tables | - 7).

Girth Class Distribution Pattern

Girth class distribution pattern of different forest types shows relatively higher number
of population in lower girth class for all the forest types (Figure 1). The middle canopy species
are relatively lesser in number and shall not affect the interpretative quality. Thus, suggesting
that either these forests are on the seral stage or the secondary forests coming up after the
elimination of the primary structure. The proportion of different age classes across a landscape
and over time is one of the fundamental characteristics of the vegetation mosaic (Spies &
Turner 1999). There is a relatively higher number of species in seedling and sapling class, which
is indicative of the disturbed ecosystem and is in confirmation with the observation by Pandey
and Singh (1985). Moreover, higher number of seedlings and saplings along with the good number
of species in these forests are also indicative of its rapidly developing vegetation rather than
climax. Distribution pattern among different species in the same interval of the GBH shows a
gradual decreasing pattern with increase in the girth class for all the forest types. Sites [, 11 & VI
are well marked with tree-species of lower girth class, which shows an excellent adaptation of
these species in this area, However, Sites |, 111, IV & V1 showed more or less stable population
in higher girth class and hence is less disturbed as is expected for a protected area. Site [l shows
much skewed pattern with a much less number of population in the nuddle girth ¢lass indicating
a heavy interference of forest by different factors. With lower population in higher girth class
and low number of seedling and sapling with lesser number of species occurrence in Site 11L& W
is indicative of matured forest and also appears to be disturbed.
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Table 1. Phytosociological attributes in Eastern Himalayan Sal Forest (Type I}

| !']-:ns-il;' Tﬂ'ﬁ'r ;

M. Mames of Plams 100w "I;::ﬂmﬂ;:l RF R} B vl
T SR 10667 99 11083 5,57 6637 125983
2 | Pinus rovburghin 1048 B413 1106 4574 1043 1517 |
R [Tt e % 12326 1727 2,494 5241 11485
| Tomuil bellivics 7.4 70182 448 119 | 28 5155
g Phinemy foarrede) 16 184287 <84 43045 PRl 25l6
b Lagersiroemia parviifora 5.4 9712 49469 2287 0.181 7AN
7 Bvsvpinm cumim 476 157.05 4.949 2073 0.9 7157
R Srerendia wllosa ?'H. 24,754 Lic6 J11% Lalr 7242
9 Bawlinia purpured 619 31654 1.853 2703 202 . 585

10 | Girewda epativa 571 287 445 3106 2495 0425 6O
11| Mallotus philipoensis 4,76 21781 1106 2079 0.392 5.577
1} | Terminglia alala 3.33 20485 1484 1.455 1.194 5.133
| 13| Apoross oclamira 476 4581 1.843 2079 DB 4791
14 | Bridelia refusd 286 (.1 14E4 1.247 CL0E 3797
15 | Michelia champaea CA% 142186 | 06d1 0.208 2406 139
i | Terminalia chebula 138 45806 L8363 1.04 D4l 2944
17 | Stereospermum colais 143 113113 1863 0634 0413 29
18 | Adctinodaphme sikkinensis 1.43 154.152 1863 Qb24 02 1487
19 | Pindlarmhus emblica 143 51.191 1863 0524 0.072 1559

0 Heynea irljupa .38 413 1242 L4 0219 2501

21 | Mucura macracarpa 19 65737 1242 Q832 0.06 M

22 | Dilfera pentagyma 1.43 6717 1.242 0524 0.18% 2055

13 | Lannea covomendalica 143 116,572 1.242 0624 0173 1039

28| Tectona grandis 18 8413 D21 0832 0571 103

| I3 Anthocenhalus cademba .48 143738 D21 0.208 .53 1825

26 | Casiomopsis Avsirix 0.5 6319 1.242 d416 CU1e? 1823

27 | Litsea mowopetala 055 130164 1.242 0416 0.121 1779

28 Wrightia arborea a5 46909 1242 dAla 0. 104 |?_§I

9 Crrewio disrerma 035 65568 1.242 DAl4 ulact | 1709

30| Acacia pennata 055 BO.993 112 0414 o7 1655

E}| Bl vabilid 055 331554 1.242 D416 024 [582

32 | Carera arborea .48 51.191 0621 0208 0789 1.558

33 | Duolbergia stipwiaeea 143 117264 0621 0624 0107 1352

M| Archidendron elypearia 1.43 3363 0.621 0624 0.04 1285

15 Oheaipdictiy fcdicum ki) 106852 0621 Cdlb 2214 1251

6 | Aglaia chittagansa 048 112,066 .621 0.208 0379 1208

3T | Symveium balsameum fi48 23371 0621 0208 2291 L12

38 | Mirune seeuserrala 095 7243 2.621 0416 0.069 1.106

19 Ihilleria indica 055 A4450,685 621 G4 ih QUO2% LD

40 | Chercus 5 048 45806 A2] 208 L33 1.0e5

41 Sarcosperma arboreum 048 27 95| 2.621 0208 17 1008

42 | Servoinm 5p .48 63568 .62l 0208 *R | I

43 Fleus off podon 0.48 198.182 G621 208 Q078 w07

44 Gmeling arbarea .44 4E.401 a2l 208 .07 E

45 Tvorg wdfulala .44 LEA%6 ey | E.E'EIH Q63 0492

46 | Cusearia vareca 048 547 062l 0208 Q061 089

47 | Plerospermum scerifolium 0.44 EH 1590 Q621 0208 QA3 0.872

48 ﬂﬂ.’-ll!ﬂmfﬂ {anazon 248 72121 bl | G208 004 0863

49 Cordta obligua [+ ] ] 43615 o6zl 0208 Q028 0.857

0 Holmskoildia sangcinea 048 330405 0521 D208 Q028 0.457
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Table 1 (contd.). Phytosociological attributes in Eastern Himalayan Sal Forest (Type 1)

5l | [lemsily o , y
= Wames ol PMlania 40w THD-:' HF BRI R 1 v
=1 Prrsea & 048 EOE QNS u-'_I:I a.1oR ¥ al;rtr.-..— _'_E'_H 55
[ T s inalun aruna L TEETE n.al 0.20h Boih YD
5% Frrdelna il imemirs 048 125363 (R | 0. 20K 0.02% N
53 | Comaeria ap 248 M4 ETL Dall [ BEs | 045
25| Millemna extenza 348 515 457 0621 020K 0.02% | 0454
Tan Boansnt Buhvradséd LT ARFLT E:Eﬂ! o208 O.oLE a7
57 Holarrhend pebesceny DA% I3E54 0.2l e ) Q.01 0.347
£5 Svovorem foFmaiim DAL §1e.493 Q621 0208 Q.01k 0.847
b Lafreen plidiRreda 0.4k L BN 0621 0.208 gark 0.E42
il [0 n]_'j;lm himcloria Q4R 115.564 Q.21 Q.204 0.007 kR
&l dcacia 30 Qg EEE T 021 o208 0.0%5 0B
Bl Amirdermig dond b O.A4R 5. 181 0621 G 208 0.025 eV
&3 Db okt 5P 048 15.114 062l G204 0.005 0k
6 Dvsosylem thyronfesm .44 S5 BT Q&1 o208 0.065 OB}
] Zizvrhus sylocarps FEL] 14.49 d.e2l 0208 0.0065 0814
66 | Glochidwon gambie 048 5571 0611 ©.208 0.00) [XTF
Total 129.05 17Ol 67

D: Density 400m*; RF: Relative Frequency; RD: Relative Density. RDm: Relative Dominance, IV1: Impontance
Walue Index

Table 2. Phytosociological attributes in Bamboo Brake forest (Type 11)

5| Densit b g
il Wames af Plants oy | 490w RF RD RDm ¥
fem’}
1 ﬂrﬂdrnrﬂﬁﬂ'ﬂl Ramilfoni Bl1421 18.235 14 286 e 11881 137 16l
2 S.If.hm swanltrchn &.E4 138771 4511 DFEE\— 159, i 251
3 Fombar cerba .95 283991 G.ial 0.589 3102 12.5858
4 ARz odorafizrima 148 1093 183 1008 0407 7909 11124
5 Stereasperminm colais 211 512065 1n0oE A.211 4838 E.O7Y
2] Helergpanax fragrains 42 129608 5253 2931 1.49% TR
7 Ferminalio alala .84 Tiblb 4511 2756 2088 T 455
B Sterculia viffosa LR 42.321 16N 0.582 1.115 s [.]
9 | Albizia chinensis 421 546,702 3 008 D465 13e7 584
]t} Castanopss imndica 0.53% T0.154 (1 0,058 4.7 5609
i1 Sawhimin purpurea 261 42.321 ERLE] 0.291 0.407 4 457
12 Terminaliz beilirica 1.05 45,007 b.504 0.il6 195 157
|13 Fagersieoemia parviTora 201 109 053 YO0E 021} 31848 L4

14| Bischosia javanica 111 114 633 0752 0.233 FETS: (P11
15 | Alstomio scholaris 105 10.5% EH 0016 Ll | ZFa
3 Gymrcard g adorara L 0% JE4TIS 1.504 0.fLé 1.08% 21705
i7 Mallans phidippe rais .11 AR 1.504 .25} 06540 24l
18| Macaranga pustilaia 103 ba.572 1504 Olls CEST 2381
19 | Encelhardna spicaia 053 12376 8752 0058 | 1447 1157
i Caseamepais iribulasdes 1.05 o7 1.504 21lh C.58% 2.
1 | Trema arreniale 051 0547 0.753 0048 .37 T18
¥ Callicarps vesniio 158 14.92 1504 175 2.5 2017
3 Albina procéra Y1k 455.652 D52 PR .78l 1.852
24 Firmiana cafarata 1.58 23] 1.504 B.175% 0198 1877
25 Cradeve rellions 105 75122 1.504 a1k 0.156 1876
24 Cathicarpa arborea [ a5 B) 757 |.504 0116 0.157 1.857
27 Dalbergin supwlacea L35 10.58 b5 Q.14 2151 1771
29 Cardia obligua 105 10,58 1504 D114 0125 L749
29 Grewid eriocerpa b .05 56311 1.504 0.1l4 G116 L7335
T Drymicarpis Fecemasig 166 £24.12 1.504 QG iy | 16581
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Table 2 (contd.). Phytosociological attribuies in Bamboo Brake forest {Type 1)

51 remaily 1-""“ . |
i Sames ol Plants A0 1-:?:1 BRI RIh Rikm v
kX Ervaliriang séricia .53 90514 q.757 0.08% (R L] | 58%
i s Pandorny nrl|-.;|rr-:; L) 211 IS0 EiRE g.Faf D_J_.!l...l_ . R T _l_ 134
11| Dwakanga gramdiflars 0.5 4777 [ EEH 0.058 X T
__1.4 PEJ.IH'I'.I'L:IHHA ‘.'n::ll!":.u".l.l.l T 11808 Q.58 0.05d 2RI IWLTS
14 Telramelcr audyifors g5 p? g2 a.753 [IREY = i) -| LR
i ,I"'rf.rﬂ;,'-rrmnln:l TR r,lr:lnllh.l.l ':l 1'" 1SE l!il"l a] _'-'!II 0.058 |:|.;'|E| il:mﬂl-,
37 | Rhus semialare .05 B1.691 0.752 0.01& 8,115 14805
30 | Kvdw cahcing .53 53562 0.752 0.054 .14 onTe |
_lj-.l I .r.l}:_ﬁuul Qi e 1.05 E4.210 9752 0.1l Q.09 .950
4 Iacaranga mdica .53 Yid Thd 0.751 0.653 O hd 1954
4| Hossig buhrocea .53 h9 474 0.752 0055 0,14 L7944
[ 42 Navariephy tan zizvehfelium 0.5} ] MRk Q.751 0054 Q.087 L.pay
.I}_ Phillamitiry camblica 0,53 65.134 0.752 0654 .67 LRz
_:H (rsroder pamiculoing .53 92939 Q.75 0.053 0,084 CEgS
35 | Bridelir sikkimensis .53 1460748 0.752 0058 0.047 0.RAT
45 Hawhiria vabin Q.53 127,507 0.751 0058 0,044 0BS54
a7 Sridelva redwrn .53 1169265 0752 0058 0.044 1.854
4K Talauma hodgsonii Q.53 26,003 Q.75 LA5R 0Ozl (]|
29 Acracarpus fraximaolius .53 162,696 07582 G058 £.a19 4.52%
6 Careva arbarea 0.53 42714 0.5l Q056 patl ﬂ"“'—.
&1 Fieug semipordarg Q.53 8 2k L7522 005K a0 05210
51 Gilochadion pomblel 'E]__:E-_ Z14.249 0752 0058 a.011 Q5821
51 Salecia bramoriana .53 i324.221 0752 0058 (Rl 242
54 Termrinalia chebulo 0,53 44.16 LFi2 Q058 0007 a1y
Tatal 504,74 19377 444

D: Density 400m?; RF: Relative Frequency; RD: Relative Density; RDm: Relative Dominance;
IVD: Importance Value Index

Table 3. Phytosociological attributes in Riverine Forest (Type L1I)

1| D::nnl.k' T ﬁ';
Mo Mames of Plants 400m™ IFI-E'IJ:_ RF R RDOm 1wl
et
1 | Krercwdia vl [4.44 §2E.04 5,815 F. LB 15486 36493
3 Termimalig hu.!.'-u'r.l:.u thaT 155.31 el 5267 1047 25,5585
; Terminaing ahio .65 113304 2913 442 12.2 %51 |
4| Sizipiwm cnmun 1313 68.7E 4852 6077 BAL] i7.352
% Heolarrbena rubgicens 1£.49 469,24 4854 .39 1.541 15.7E7
& - ifemie penra g pna 409 ]"]!.IE 1.8E3 142 hAiah i4 863
9 .1.;'|'J.r|d RAEE T fidin ey | 13927 1,383 AEad hED 11.58
{Tare par arberer i b7 171 JHES Lils 4035 11,235
5 Lapersieoemas paeveTor 556 246481 4,854 Jhd 1197 10315
10 | Syzyieesm claviflorem 11.11 31.5 1.942 A25 1.5%1 595
il | dpkaramixis pelysiachpa 7 176.0E 1913 1.467 15k §.5&h
12 | Avaciu catechs 778 16994 1942 V447 7113 7h2
13 Fie ey pota @lala R 1452.32 1913 1.657 27k 7.2%
14 | Lunsca copemendalica FIET] BE.d 1942 1005 L.zl 5969
K Serabwius axper 44 EL2T 1.494] 2:2] 1,516 S.hek
14 { hasras o adias wxillar 421 63,4 1941 1.105 e 5427
17 Foprm s Lol roabs 1.2 100,86 1,842 1.105 5s0 Fih&_l_
18 MNaparripok il em seskphifilism 2.1 187.5 1.942 1.105 104 5087
19 Horiphig aaborea LEL! 15241 1.942 221 Q.65 a_Rid
i) Caseurg viredo 3.1 025,57 1813 1.657 0,05 4.:1
71 Wraghia fomitaria 5.13 F106.66 1.942 1.657 0514 4.147
72 | Sierecspersiva colai 713 12509 1942 1103 BA77 3.914
21 | Afbima fecider 3.33 I8.27 42 1.657 ] m 1.690
30| Acacw peanala 1.2 2827 CTF: 1.105 0.15 1.157
35| Grewn aptia 3.42 11215 1942 1,105 G684 T
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Table 3 (contd.). Phytosociological attributes in Riverine Forest (Tyvpe 111)

&F Drensals ]:B &
i Sames of Planis £00m 3 l;'?rr:- BF RD BRDm Il
Em
26 Trew s mwogifory 3:32 I 0E QT I TR3 1018 1L
27 | Litrea cubcha 111 14 0971 G551 1505 1ol |
I8 | Preecspermum goercodnm | 111 LI 8s CELE BE52 137 I7a
1% Ferica ip 222 [LEEN a9 1135 “REE LT
3 Earromdan rgral FEF A3 3l 09x] 1.10% 1M LRI |
3 Veniiliagm denticalets 112 a1 1) 3971 110 3083 1108 |
33 | Rawhimia varegala NE 3741 bk 2971 FEER: D357 L
33 | Mewmea tringa 111 W07 57 pari 0552 CEIE TRA7 |
34 Crareva Fedigiasa L.31 TEa 57 R | 5 B 1 DOES I K38
it | Lefara slwicmoia i1 404 BATH 0.5352 Lasl I 554
6 | Hiploce benpalemsi L1l 120894 Ch-F | 0.552 2040 L
37 | Umdenzified Liana i.11 iS58 4 (VR | 0.553 Loy 155
15 Shorey Fobysig P11 1445 54 6azrl 0.552 0ol [BEEE
T4 PFrimeg mudraenaia 1.11 1053.72 R | 0332 E{”“? ]‘-;: -
FTi] Combreium decanidram 151 4301 a7l E D.01% 1.5%48
d] Maifons philip nemsis 111 31757 n.a7l 3.552 BE14 1.5%7
a3 Elﬂfur; e L 1.11 35761 oar 0.552 o014 ; g 'l‘;\“T ;
Tausl 201.11 40500 94

D: Density 400m~; RF: Relative Frequency; RD: Relative Deait;ur; RDm: Relative Dominance.
IV1: Importance Value Index

Table 4. Phytosociological attributes in Semi - evergreen Mixed Forest (Type 1V)

THA
!..5; mames of Flants E;::‘I.! lll'ilil:n_l'- EF R RO & | 1w
i Agiaim i'.”!.l?hl"l:- b e 2378 ] &0 b 1%n L¥ %3
z Shorca rubsim 11.33 114414 1.188 [FEEE 11.503 (X
3 Frerarparmem OCerifslinm ] 151705 [NELD [ETT FIEEY] =T
] Schimd walfichil 1447 FEFETE] 3 EST £ 111 EREY 1Lk
5 MigWelia cham paca 13153 F25 &0 FEEE “!"-'S‘n TR 14.05
] Farminalis bellirica %5.33 ELATE 3 aE7 FEFE i.276 ENEE]
7 D e basga grandiiora i ENE_19% FEEY BE T FRED IO 9%
i | Feiromefes mudifines 067 LEFEED B.571 0178 __6a1 Faes
4 A plain spocanbalig [ E177 .87 5 1,141 1.5 5L bkt ]
1 Alkizin lehbed 167 [ETE 1714 EXL EE CRAE
a1 Faxpindss rarai 2.0 111976 1.041 1,111 [HE b ACE
13 Maifeiws philippenirs &.57 [ -0 1.42% 2rra o137 [
13 Prersgoda alara A FIWATH AR 1.4 E TR BRI
14 Tarminafia myriscares 131 JTR.230 1043 1189 TE%6 LELTN
is Ckmkradrg idheloris it 1457 665 1,043 L1t I iane
s Bileris pentagna 533 [EYNEH 1386 2317 [EH T 4875
i1 {ombrrium drcamdinm 3.8 BYOLE 1.1%6 FEEE [EIT 1824
18 Parseam D-lllﬁ-l'ﬂ'i.lj_i'!- o 4 LN [=3] 11186 1 h__h? = 0774 4 1;'
K] Dolkciyin dlipaldved 3 12119 T7he FaL Fils 4921
FL Crareva milocsdar 447 15.12% 1.704 L. 944 QAET 4 Lak
r il Hogarenphyisd Erdveh i e &7 1340.1% 1145 1944 o4 _ »eET
11 Robas i sapaai Bl FEE L [ETE] TkE iaad
|21 fagersirncm i@ pareilioda i IR BA% 1 145 k! 2_.__t_ﬁ. 142§
T Fawma & efi@mnr 1 2h4.and ~1.143 - 1.1 1.3% Lla%
4 Frawa eloniicm ] [ETRE Sk FELV 15h% LS
Ih Epfp gimn o mEi [EL 39T 54T T4 : 1. 0% _R.ay 15
11 [ amaamumpm broulphos 131 B (K] FEE ETL R ET]
I8 Fﬂ.‘li-q wreatica FE Y 10 581 L.141 1.0 [ :l-]__
1% Bowhrnre padpnfed 1.33 [T B P I_'lﬂi ool D]
1] (i remen dirparma 4 15175 LEE __1anuf 015k T
11 Homkar seiba a7 Tia 495 CEE BTk LI Ta
F] C@aRnpEepain byairia 13) [N LT LE BASG L1214 T
11 HBrrdplip sibijmemaie 147 2T ?1_! R _|__l|_l__| 'J-';H‘Tl > hdq
EX ] Ergwa Anokrrionu &7 1aF 357 1 k&l Lkl ':_.!:!.I" HEEL]
kR Litiwa n#ﬂ'vjll:-lll‘ll N3 KRFLE FEL nD.ava Lk 1.261
16 Grewdg ap 133 1200 F5 7 Shn 1.04% FNEL
37 G pmucardia odafarn [E 514,617 ¥ L] 1,268 Thls
EL] o MlicdFpa vesdita 3 [FERTL] | 14 G | 031 L]
] T Earin pomhdid C 141 554 114 EL] EH [T
4d Aliudephne awadenin 1.1] RFEEF [T Sy BB BT
Al | Fiews hepprda 167 1L 08E ¥ W iz EEL
13 | Bridalic reinin 5] PRI NEE 5334 b9 LATE
41 Hulsrrkena pubricens T67 L iFi NN 0G94 | 107h
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Table 4 (contd.). Phytosociological atiributes in Semi - evergreen Mixed Forest

(Type IV}
Thia
g Names of Plams i A00m R R R 3 Wi
44 Mackifur vildoga i 21084 I 14N L5k | DATL .77
45 | Cedrela ioona 067 | 274.97) R 0378 FRTS) 1713
36 | Albizia procera [BE 155,358 0571 0556 049 TILE
47 Srereaspermum cfan i 152.09% Q.57 .‘:"l E.H _|:|_ lﬂ" F _lﬂ_u!_
T Pandanns mipdldns i 134,164 Q571 PELE __amn Lar?
a1 Cinpamomum 2lawcescens ol 147617 Q8% 0273 04112 1 b
30 | Al srmial 2 915 | 057 FEE) 0.0l K
5 Casiamapsir imfigr 2 18.E9E 0571 .83 a5 1418
T3 | Facw semacordina 2 48999 0571 0333 0029 1433
4 F.Ir-ll!‘-;"'-"ll"blll'ﬂ' 1.3} 5-[._3&_ Qa7 0554 32161 1584
44 Alsiama sokolaris o6 130,875 057k a.27% 053K 1387
54 Bawkinug vakl 1.53 81,574 0571 0.554 021 154
56 | Gordonir excelsa 1.33 115 442 0.571 0556 3166 1293
%7 | Adina cordyfolia .33 18546 ER] 0556 014 1267
S8 | Bosser bunvracea 1.3} 135347 CEE] 0556 6.111 1118
3% | Premna bracieara 1.33 FFEIT) 0.571 0.556 0.108 1,235
60| Fersea mimuniflora 133 123572 0571 0556 0.082 1209
6l Maznalu plerecarpa 0.e7 3091.21% Q.57 027 0.35& 1.20%
i Oroxylfum indicwm 1.33 7.5 0571 0.5%6 Q.65 1.192
&1 Hevnea irijuga 113 [5.129 Q571 0.55h Q.045 1.17d
4 Colebrookes opposisiola 133 T7eAT7 Q571 b.536 0.044 1171
(15 Devpetes Tancifolid 1.33 28845 0.571 0550 0018 1,145
a6 Empelharding spicata .57 &1F.081 I:LE"'[ 1278 (.249 1.098
&7 Ervthrina siricia 057 20,94 D571 0278 (.249 1098
&k Salix tetradpdrma .67 15.12% 0571 1278 0.1%5 aH
64 Beilrchmiedie dalzedli Q.67 249,238 0571 027E 0.7y 1o
L] Juglams regid 067 281.508 L5 ] .34 LoET
11 Garcimig shpweiang Q.47 7OV 0.5 1278 0,127 VR
12 Morur macroura Q.47 531 0571 027k L.ll4 0963
13 Ceinig Jim premaIE 0.&7 gr.ape 0571 0I7E GLig? 854
T4 Criplacarig omygdaling Q.67 [INIE 0.571 T27E 0167 {1.954
75 | dcumodaphee angusiiiofio 0.£7 28281 0571 0278 %8 .47
T4 Teciema grandis Q.67 117.6E5 0571 0278 098 o5ar
17 Kmema seavinervia 0.67 L146.674 0571 G27B DAOER 0935
T8 Gmeling arberead 0.E7 1263036 D571 D278 nar? 291
74 Filout ¢wia 0.E7 8719 0571 0278 0065 0914
&0 Horslieldio bingit 0.67 20682 057 027 0.4 [ '?l:l':?_:
il Saurauja roxburghif 0.67 J-E:]?H 0.a71 027 0Aas7? 11.904
a2 Lirsea kookert 0.&7 2271.257 0.5F1 027R [LO56 3905
ii Terminaliz alaia 0.67 125.692 Q57| 0278 043 4891
id Fersea glauceicent 0.67 532143 Q571 0278 0026 Q57
L] Wrightia lomenlong 0.67 i 5323085 Q571 0.278 oo 0867
E6 | Dalberpia sp 0.67 B EAT 0.571 0,278 0019 0843
E7 | Talauma kodpsoni 0.7 ThJ90 0571 0278 pow J.8464
EE Litsea citraiz 0.67 21966 0.571 (KR ro1s 0864
4] Miliusa rozberghions 0.67 41042 0571 G.2TH Lal Q859
a0 Melicig nilagirica Q.67 24ALE Q.571 Gi7B 0.9 0858
9 Aporese rovhurghn 0.67 95.0%5 0.571 L278 1.0 0.B57
52 Larpara upens 0.67 ZIE4ET 0571 027E 0.007 0.E5h
Gl Caslanopsii @rmarg A&7 1251.%44 0.571 027k Q.007 0.E%h
a4 Maesa chisio A&7 13606355 05T 127k A.0a7 0.85h
k) Millestio pachvearpa 1.467 1696.14 Q571 97 o0 0.6%4
96 | Sorindein madogetcareniis 047 44026 g.571 0278 2.004 053
Total 238 G268 2T

D: Density 400m>; RF: Relative Frequency, RD: Relative Density; RDm: Relative Dominance,
I¥1: Importance Value Index
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Table 5. Phytosociological attributes in Wet Mixed Deciduous Forest (Type V)

THA
o = [ns s -
3 Mames of Plants m‘? T;T. HE R K Im i
I S R wallioh, Bl 1B.7% 4348 X k7 17 55 4E313
2 | Bombaxceba .67 13568 2174 2.174 3.5 42271
3 Barsi a buryracea 6.6 a7 4148 174 295 |7 asy
4 | Castanops lancefolia b7 13%1.75 2174 2.74 10304 14451
5 | (rymocardia odoraia Bl L ERL 7174 0% 7 FRER:
6 | Acaca pernaa 139 5X 0 4348 {58 oy | &
7 Dnimhanea prondiiors 1.3 171 4% 2174 1 %7 w237 T HER
B L itee @ b b 1.8 157.181 2174 1.87 LR 713K
9 | Lusea glunnnsa 13,33 a7 2174 1 HE T4H 7oLl
10| Callicarne arboras 6.6 649 | 4H8 204 oD LEAS
11| AMorus mocroura 10 251,542 2174 1.1 a5 [¥E
12 | Ostodes puric wiats 1.9 67,008 2174 1.087 26M S EAS
13 | Dendrooide simuo 10 J18.43 2174 131 43D 3Rk
14 | Morws igevigna E 0B B, | 2174 1E] EE 5789
15 | fridefia retusa 18 35704 2174 151 01201 3436
6 | Pandeacs nepalensis b6 11000.044 2174 174 o34 46594
17 | Srerecsormum colais b BL7F 2174 2.4 Q32 $EhE
18 | Grewia disperma b | 1568 2174 174 TEE, 55
19 M avpra i methe fb" 163 50 2174 2174 :ﬂﬁ 1333
M | Sterculio vilfosa 1.3 175943 2174 1.087 128 4547
21 (rateva inifoc wlaris 6.5 IR 2174 4 a1 1319
22 | Fieus hookeri b &108.% 2174 2179 018 33h
23 | Tolaumd hodks onil 6.5 GaA 2174 I G T
24 | Enpethardlia spicala h.57 973,972 2174 2.4 P i412
25 Dlathe i sericea N 2053 044 2174 1.E7 15% }E55
26 | Lagerstroemia parvifiora in Ly FRE 2174 1 B7 GEL]| =
77 | Brassal opnis heinia 35 Bl3w | 204 1087 023 a5
28 | 1 rema orentalls 3.8 134 2174 | R7 2181 TH
29 | Pyrudaria edulic 13 11543 2174 1,087 11X 3387
W | Cinnamomum bel olghota i3] 301361 2174 1.087 a 1339
31 Fir i se i coroaia in TNk 2174 187 .. 133
32 Meallor s philiope nsis 9 047 2174 1.(B7 oo~ 1313
33 | Adanthus inte grifolia 5.5 SREH 2174 1.087 Qg5 131
4 | Ficus elastica 1.3 67008 | 2174 LO87 a5 1311
15 | Phoebe pallida 3.0 FEREL ] 2174 187 G5 1311
6 | Michelia champaca .o [Xifr FAFL [.B7 afet' LR
37 | Alrmas nepalensis 3.0 | 3D6#M 2174 167 | Qo4 302
38 O rveserd ol o Pl 3.1 1904, 449 2174 1.7 Qc4l 3
| Adfyrs ine semiserr ot 1.3 w2 2174 1.0B7 Q241 1302
a0 | Helicia milagrica T FET 2174 &7 oy 1298
41 e cfn jenekani caemd L] 15.&0 214 LB X 127
42 | Oroxyian indicum 1.1 4617 2174 L {7 con 1284
Total : Whh? 12%693

0 Density 400m*, RF: Relative Frequency, RD: Relative Density; RDm: Relative Dominance;
IV Importance Value Index
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Table 6. Phyvtosociological attribuies in Lower Bhabar Sal Forest (Type VI)

et | | Jzdisaly Bk ¥
Moz s ol Mamls ] 400m - (4] LF I m Il
Ma 46k ey |
1 Srrn .l'.'hl'ﬂ-“{. ] 4571 R HE 4] 17.012 i [ SED14
2 L st rocmin paara fei 20 254 459 5018 7T 23 15465
3 Agploaver xpne el 157 | 1074140 1371 5 OHHD 5.5 [5047%
4 Favinng }'.ITJrll'l'l.'r 15 93 595 2247 L B HEDY |4 7
% Svsiwd i ik i 1714 L7y Y 519 iR Goter DNEE [ENF§
& Tl evrins o e CHRLY 7.4 1€ 1124 2674 i3 SC02 i3
v Malfaties phi lippens oo 1141 JR7IE §370 4 X8 1554 el
B Colre iz dnnna 28 e 2247 1.F 4. 347 74
Ll |"|'r_||'r:.-'r_|':|:' il _||:||r|"_i¢-'_'i'|:'|:-'r1] ? H 1‘14':&7" 3.}?1 .E'I:Fq L]:El_ ?. |7"
m ﬁ.':'l"fﬂ'mf v o iy 141 LER K JRFE] 5% [T Lh4d
i1 {asererid o oneHaid T.H S 1124 2.4 2062 SR
12 Ailaines wiv ristiolin L.43 1470437 1124 0.535 1957 561k
11 Dingrtangn grewedifiora L4 13108 1124 0.535 A7 3456
14 | Firmigna coiovala 3.1 ¥ R 1115 e L5H THT
15 | Sehimea wealliclui 714 G615 1124 2.674 C49 4.15]
16 Dol Firi Sinlene ece 4.1 3 34 2247 1.604 0.29 4141
T Callicarpa wsia 285 JEEE 1124 1.0 L¥ M 3572
15 sy yerer il pmy 28 LA 524 2247 1.F LR 16585
19 Fadycalifoer 2000 cariim L Sl L L1214 1.7 LI ELT]
2 s gape e >0 2ala- T4 1434 2. 139 1% 2458
21 Eupenio bracieaty 5.71 £451.486 1124 2,139 .17 1433
22 | Bridelis reiusa 285 137 419 FEET 1.7 Q1M 1431
23 vy grbared a7l 1208451 1124 2,159 Q0E R
] Termmulia o ote 1.43 71411 1124 | 0.55 1655 LEIT
25 Homfeex ceiba 1.43 1% .47 1 1124 E.E& 14X I083
T I‘re'mj.:m'r reive aow riial ey 1.45 Loh.ERS 1124 0.5 L3k 1345
X7 .‘;LJIE-:'E BT PO AR LR HAen 4. 5.3 1124 L4 [T 2E596
[ IE | Mich elia champaca ] 473554 [EFE] B air 7845
29 Tersniscli g balll vicn 1.43 207 178 1124 0,515 1.08 1719
Al Mepgiie rg 510 Varic m 1.43 214,51 1.124 2.535 I_.l:.'-!;} 2722
31| Lammea coromencdelica 28 431,204 1124 L C.36 2554
32 Cavew fa @piiva .86 JEL3 1124 L.F Qa5 1446
i3 d-dtire hardbio §ouceia 1.41 2uS M5 1.124 025 e 2318
3| Ficus altis sima 2.8 306529 1124 1.7 g.23 1424
i5 Muesa ¢ husie [.43 5. 1124 05335 0er? EELY]
| 36| Liwed menope o .43 1077 %63 1124 0.535 TS 1292
a7 Serpiue dwre conluam 143 34,20 1.124 0515 Q595 1154
18 N enurie ey o 22y el m 1.4% 1144, 334 1.124 0.535 a5 x717
1 Al oma Schelari s 1.43 118 755 1124 0.5%5 o443 X102
A0 | Phoebe antenuate T4 T 328 WF) 0.505 ST I07E |
41 e rse st Sora 1.4 a1 1.124 0.585 1411 IO
4¥ el dier sarbaresy 1.43 Qa9 470 1.124 0.515 az2m 1558
43 i ardio aulorana 1.45 11k P4 1.124 0.315 023} 1912
4 | Adina cordifoha 1.43 100,91 1124 0.535 Y TRLT
45 Crrma iior dl;'lll'-"?r":”'"-' L.43 ol Do 1114 515 :IE L8
FT Weigits crar bor oo .43 V5. 100 1.124 0.535 Qs 1773
17 Aleweizin chinensis L.43 | 9782 L] 3,535 (wlny ) L 754
48 Aezle marmelos .43 2150554 l.0zx4 0505 E L7 4
A Elre oarpus ari shaliis 1.43% 1042412 114 355 08l 73
B0 | S car gues andoardium 1.43 17 .52 L1124 0.335 aure 1751
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Table 6 (contd.). Phytosociological attributes in Lower Bhabar Sal Forest (Tyvpe VI)

&l e nsity L, "\.
N ames of Plants A0 400m REF RD ELm i
e Bl m kemt)
il Piavetl o pol yan i 1.43 14164 1124 2.5315 '1-35'-51 1718
52 Liglbe rpan 185040 1 4% 1816 51% 1124 0515 0045 1704
53 Dhalbe rgpis vod whifo 1.4 i 1124 M.535 4] LY
34 it 5 fimorens s I.43 480 504 1124 0.535 G038 1697
35 | Lisea gluenosa () [V H | WEI) RiLE als TEAT
] Hrgasgrops & uspnda 143 waild 124 Jak3 il T E
57 Lanihexny i mridiem 145 2139902 124 0.535 g 1685
15 T rema artemlalis 1.45 1EAVT G54 1114 0.535 At | =83
39| Crothea spinulosd T4 276509 1124 0.535 no Led
il Sorude io modayuigare nio 1.43 LT 1124 L5385 ] 1hiR
[1]] Alstora nern ol 1.43 A0 4%, 1124 0515 a0 | K78
fx2 Olaruga o 1.43 197 BB 3 1124 0.535 anis 1674
fad Laswenear vemphnidlnioha l-'l-.!r H.ﬂ'i 1124 0515 4o | 674
Taal X571 H043 1045

D: Density 400m*; RF: Relative Frequency: RD: Relative Density: RDm: Relative Dominance;
IV1: Importance Value Index

Table 7. Phytosociological attributes in Upper Bhabar Sal Forest (Type VII)

THA
g Names of Plants Desity | 4p0m- RF RD RDm 15
[[=1 5]
1 Shorea robrina 24 114489 104638 .R15 JL1EG 7B
] Schima wallichar 1& 3-:Li BIED 39256 IO TES 42575
| T grm inalio alala 24 67N 086 B35S % 84y 7514 227E5
4 Lagersiroemio p-u:rrr[.ﬂum 24 Fa.673 L3IER I 2784 18759
> Eree lardria 50 cais a Kl AUG L1228 0.1 o) £ ] 13852
L] Mallorus ol o e el 10 1477 83 g5l 3.4 QEQY 13218
K Wrghona arborea 12 70H .99 4255 4 444 1.249 545
k Termmml i bellirica & e &HES 2.1212 ] 5544
9 Anthocephales cadamba o Nrraw X126k ﬁ-ﬁl i.ﬁ BITT
10 5l hadion cam bl 14 TEETRT 2128 2.3 T MEEE
1 Dl lenig peiagy g & 43,247 4255 2.1 2414 h 591
17 Bombax ceiba 4 160519 4255 1.481 L0 877
13 | Grewna disperma B [EENTE 138 R Tk hobh
W | Teciona grands B 1535 2118 TR [k hah
L5 Pondonus nepalensis 4 15 1% 4255 1481 LI LR L
kb Emtareler rfee edi i [ SO2 42 2128 2.2 [allal] 444
7 Termimalin sy ridearsd J in.oe 2128 0.741 157 4414
" 18| Albizia procera 3 357 745 7128 TA81 A58 1097
19 | Ficus g ggima q 177 0% 2138 1461 YEH 1061
x| Bauhira vahii 2 5V 21218 0.1 033 1414
21 Bridelu sp F 071N 2124 g.ril 245 1ME
] Siereula villosa ) [GEE 327 2138 IEZT] a4 L
L Estblics oiffcingle 7 [T THT 7138 ] FEED 7104
H Manpufera indica F] T LT aldd LT [ k] Yoar
&5 Erprhrina 5i ricia 2 191915 2. 11E 0.1 Q2.1 29L9
] Al cig pudeter assrn 2 2520 652 2118 n.ral 271 294
T | Avalia foholeses : 10511 2 k13 LR LT 2913
i ] Firws hooke riana 2 MM 2128 0.1 [ TE9]
T irtal 270 4400 04

D: Density 400m™*; RF; Relative Frequency, RD: Relative Density, RDm; Relative Dominance;
IV1: Imponance Value Index
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Fig 1. Graph showing girth class distribution in different forest
types

Phytosociological Structure

Quantitative analysis of vegetation in 7 different forest types are shown in Tables 1 - 7.
with their Density 400m~, total Basal Area (TBA) 400 m?, RD, RF. RDm and IVI. Shorea
rohusta is the most predominant species in Types L VI & VII, whereas Type-11 is dominated by
Dendrocalamus hamiltonii. However, Type-Ill is quite heterogeneous with Sterculia villosa,
Terminalia bellivica, Terminalia alata and Syzygium cumini, among the important species.
co-habiting the same niche and in Type [V Shorea robusta is nearly equally predominant with
Aglaia chittagonga. This Type is quite heterogeneous as the species like Prerospermum
acerifolium, Schima wallichii, Michelia champaca and Terminalia bellirica are also highly
predeminating. On the other hand, Type-V is more pronounced with the presence of Schima
wallichii, Bombax ceiba, Bassia butyracea and Castanopsis lanceifolia. Considering the
total density 400 m~ of forests, Type-I1is with most dense (904.74) vegetation, which is followed
by Types-V with 306.67 and the Type-1Il showed the least density of 201.11 only. Remaining
Types (VIL VI, IV & I) had a moderate density with 270, 265.71, 238 & 229.05 respectively.

If the RF of different species are considered, except for the Types [, 11 & VII where
anly one species 15 most commonly found, in other Types there are no such plants, instead, the
predominant species are nearly equally dispersed in the vegetation. This has also been reflected
in the RD values of high IV plants in these Types. RDm is calculated over the basal arca of
different species. It is expected that the trees with very high RD values will also score high
RDm values. However, this can be interfered by the species with excessively high GBH values.
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In Types L 1L VI & VII the species with highest RD and RDm values are same But. this has
been shified in other Types. In Type LI Holarrhena pubescens is with highest RD value. But,
the highest RDm value has been recorded by Sterculia vilfosa with its much thick trunk in
comparison to the dominating species. So. the thick trunk and comparatively better RD and RF
values all together made this species most important in this Type.

Sal is not a frequent species in Type IV and is fourth in its RD value. But. this has scored
highest RDm value. Also, the species is not at all well distributed in the vegetation. 5o, the high
GBH of its individuals made it to score highest RDm.

The most intgresting situation developed in Type- V. where Schima wallichii is recorded
with highest RD, RF & IVI scores but for RDm Bombax ceiba emerged highest with a much
better score. This is certainly due to the very large girth of this very fast growing tree species.

But, the situations in these forests are no doubt more congenial for the very aggressive
and tolerant species Sharea robusta. However, in newly formed habitat plams like Bombax
ceiba. Litsea glutinosa etg. iry to dominate. Tectona grandis is not a naturally growing plant in
the region but perform nicely if planted. In forest enrichment program, sometimes teak is planted
in comparatively open areas inside natural forests.

So, all the seven types of vegetation showed a profound degree of heterogeneity in their
species composition but some are with one clearly dominating species. It is expected that. in
matured vegetation one species will be dominating as in the cases of [, VI & VII. However. in
the complete dominance of Dendrocalamus hamiltonii in Type 11 is not a similar situation
Bamboos generally spread in open areas in the forest. Creation of such areas is generally the
result of anthropogenic or other biotic activities or due to some sudden natural disaster. D
hamiltonii is now spreading nicely in this Type and reintroduced the vegetation of the Tvpe into
the developmental phases. However, the co-dominance of a few species in vegetation indicates
that the forest is still in its seral stages (Odum 1971). The low number of individuals for the high
girth class and much more for small girth and the thin distribution of mature trees in the vegetations
of this region are indicative of excessive anthropogenic. biotic and natural interferences to the
natural forest egcosystem.

Similarity Index (SI)

Similarity indices among different forest types are given in Table 8. It is interesting to
note that no two farest types are same with over 50% as their S1 value. The highest value has
been recorded berween the Types-IV & VI (S1 = 40.51%) and the lowest for Types 11 & V
(16.67%). Forest types [V & V1 are situated almost in the similar altitude but the nature of
dominants created the difference. The clear dominance of Shorea robusta in Type V1 caused
the difference in the selection of co-habiting species of trees in the forest. On the other hand,
Type 1l 15 a riverine vegetation, which should be extremely different from that of a mixed
deciduous vegetation ( Type V) situated in higher altitude hill-slope locality. However, this low
level of 51 values between different forest types of the region is probably mainly due to (i)
extremely high biodiversity inarea and (ii) numerous locality factors including edaphic, precipitation,
aspect etc. In addition, anthropogenic factors might have some role.
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Table 8. Similarity Index within different Forest Types in Darjiling foothill

region
Forest types No ofSPP | o i) species | Commaon Similarity
= A+B Index
Type IV / Type V1 158 126 a2 Wi 54
Type |/ Type N 0 §7 T Y80
Typell! TypelV 149 121 28 17 58
Type Il Type M TR 18 175
Type Il / Type Vi B 67 15 16,59
Type |/ Type V1 |28 103 23 35.94
Type IV [ Type V 117 113 24 35.04
Type !l | Type Vil 94 78 16 4 0
Type |/ Type IV 161 134 27 1354
Type | [ Type I 120 1{M 20 3333
Typell/ Typa Wl "7 Uy 19 3248
Tyoelll! TypeVi 103 58 17 323
Type VI Type VI 105 a0 15 IB.57
Tvpe W1/ Twpe W a1 L] 13 18.57
Type IV { Type VI 123 106 17 2764
Typelll/ Type IV 138 1% 18 27 54
Type V/ Type VI 70 61 9 2571
Type Il | Type N 06 84 12 25
Tyoe [{ Type V 108 95 13 FITE,
Typelll! Type VI 0 62 & 2285
Tepe il Type ¥ B4 77 7 1667 |

Type I; Eastern Himalayan Sal Forest; Type 11 | Bamboo Brake: Type 11 : Riverine
Forest: Type IV : Semi-evergreen Mixed Forest; Type V: Wet Mixed Deciduous Forest:
Type VI : Lower Bhabar Sal Mixed Forest; Type V11 ; Upper Bhabar Sal Mixed Forest

This appears to be very inleresting o, in other words, this is the expression of the
extremely high phytodiversity in the region. With litthe change in habitat conditions almost a new
set of species is selected for a particular Type of vegetation, But, there are at least lwo species
[Lagerstroemia parviflora and Mallolus philippensis] which are present all the seven
Types. Similarly three species [Sehima wallichii, Terminalia alata and Terminalia bellivical
are present in six Types. Similarly, ten species are present in five Types, |5 species in four
Types, 19 species in three Types, 37 species in two Types and 118 species in one Type of
vegetation only. This is one very interesting situation and is possible only due to the reasons

expressed in the earlier paragraph.
Diversity Indices

Diversity can be expressed in different ways. Following types of tests have been made to
understand the species diversity in the selected types of forests (Table 4
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Table 9. Diversity Indices of trees in different types of forests
in Darjiling foothill region

Indices Simpson’s Shanon- Menhinick’s

Index Weaver Index Indes

Forest Types () i5m (SH)
Twpel 0z Tl 313

Type 11 iRl 0 98 147

Twpe N1 04 502 L
TypelV LAVE] 5 RA 517

Type V 0l R 4 6k i 3%

Type V1 005 513 475

Twpe VI nis 1 Gt T4l

1. Species Richness (SR): Menhinick Index of SR value for different forest types ranges from
1.37 (Type- ) 1o 5.17 (Type- IV). Forests in Types VI, 'V, 111 & [ are also with high SR values
of 4.75,4.38, 3.64 & 3.15 respectively. And, for Type VII, where only 28 species of trees occur
15 also with a very low SR value (2.41). However, this forest type has moderate species richness,
and concentration of dominance. Out of these, Types II1, IV & VIshowed high species diversiny
(5D} and SR with correspondingly low concentration of dominance (CD). Type Il showed poor
species diversity and species richness with correspondingly high CD value. May be the

anthropogenic interference and aggressive invasion by bamboo population together caused this
substantial change in different diversity indices.

IL. Species Diversity (SD): Shanon — Weaver Index of 5D for these forest types ranged between
0.98 (Type-II) to 7.23 (Type-1). However, it 15 over 5.00 in Types III, IV & VI ({5.02, 5.36 &
5.13) and very close 1o this middle value 1.e. 4.66 in Type-V.

111. Concentration of Dominance (CD): This is the measurement of the diverseness among
the dominants in the vegetation. Lower the value, more diverse 15 the vegetation and vice versa
with highest value being 1.00. The clear dominance of one particular species can not be good for
the associated species. But, a situation where a number of species are co-dominating that must
be congenial for the occurrence of a larger number of species. The determined value ranges
between 0.03 and 0.81. In Type-Il, where Dendrocalamus hamiltonii is with extremely high
V1 and highest CD values is not favouring other species of trees to Mlourish, This is tollowed by
Type-1 with 0.23 and Type-VII with 0,15, The CD values for Types-llI, IV, V & VI are quite
low thereby indicating a good assemblage of different species in these forest types,

Frequency Class Distribution

To understand the nature of the forest community Raunkiaer’s frequency class
distribution was preformed with frequencies categorized into five classes with an interval of 20
and compared with the Raunkiaer's formulation A=B>C=D<E. Frequency class distribution in
different forests (Fig. 2) show varying degree of deviation from the normal mode| in all the forest
types, which again is indicative of biotically disturbed community without uniform distribution
pattern. Although forest Types | & 11 appear to be uniform, but the absence of tree species in the
frequency percentage class C and D clearly indicate some form of interference in the torest.
Similarly, absence of higher frequency percentage class E in forest Types HL IV & V also points
to severe biotic stress in these forests.
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Fig 2. Showing the frequency class distribution in difTerent
forest types

Regencration Potential of Seedlings and Saplings (RPS)

This is the measurement of the capacity of rezeneration of different species in a
particular forest. The level of RPS in a forest determines its future composition. RPS values
in these forests are presented in Table 10. Type-1 is found to be vibrant with highest number
of 135428 seedlings and saplings 400m™ followed by Types-VI1 & V1 with 99.4 & 87.572
A00m~ respectively. Type-V had the lowest number of only 54 seedlings and saplings
400m=. Tvpes-1L 111 & TV also showed low level of regeneration. But with respect to number
of regenerating species Type-1l is richer with 73 species followed by Type-1 with 63 species.
The intermediate disturbance hypothesis (Connell 1978; Gurevitch er af 2002) states that the
species diversity will be highest at intermediate level of disturbance and this appear to be true
for Tvpe-11. Type V is poor with only 18 regenerating species. Other Types had also a faurly
good level of recruitment.

Table 10. Regencration potential of seedlings and saplings in different
forest types

Forest Type M, of Species Seedlings 400m Saplings 400m ™
Typel 63 117332 1509
Typell 13 40 844 14 89
Type 10 43 H 112 Q92
Tvpe IV 4 51,132 1530
Type V I8 4 5332 9008
lipe VI 39 T3 14572
Type VII il 368 126
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Possible Compositional Changes
To predict the possible compositional change in these forests RPS of five dominant species were
computed on the basis of the number of seedlings and saplings (Table 11).

Table 11. Distribution pattern of five different highly regenerating species
(seedling & saplings) 400m™? in different forests

Mame

Type ll

Type I

Type IV

Adtincrksphne onata

Type 1

4.16

Agiemer spectabil i

3.112

B

Benuhivier veehd i

Crescene reliiosa

Cryplocanya amagyading

Ll beryria sericen

Dl hergia tamarindifolia

Heynea rifuga

Lcape rstroe i a poarv i ong

Lif sz monopeta a

Litser sali il

4. 3%

Ml lotus philipperesis

913%

Vhrus macronea

(k todes panicidata

FProsvirg riicrordo

Prerospermnace foliun

Freryooia alata

Stairnes waal fichd |

6.33%

Shoren robisis

233

eV ETen corien

4 MG

Term nalia bellivica -

!.  Shorea robusta has an excellent regeneration status of seedlings and sapling in Types L, IV,
VI & VI and is expected to maintain the major skeleton of vegetation there. This species
showed an excellent power of generation in Types-1 & V1l and contributing highest number
of recruitments, Schima wallichii, Hevnea trijuga Litsea monopetala, Plerospermum
acerifolium, Cryplocarya amagyding & Bauhinia purpurea may be its close associates
in these forests.

2. Shorea robusta is making rapid ingress also into the semi-evergreen mixed forest and may
form a major constituent if not dominating in years to come.
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3. Inthe middle canopy Mallotus philippensis will dominate in all the forest Types except for
Type W with Dalbergia sericea,

4. Liana like Bawhimig vahii will be an imporiant component of Type VI forest.

L

But, the most important factor is the anthropogenic interference which is difficult to predict
Human population in these areas is increasing at an alarming rate which will certainly interfere
at least with the population of timber yielding species like Shorea robusta, Lagersiroemia
parviflora, Schima wallichii, Syzygium cumini eic.

6. Under such disturbed situation, it is expected that plants like Mallotus philippensis, Litseq
monapeiala, Actinodaphne ovata, Ostodes paniculata, Crataeva religiosa, Premna
mucronata and liana like Bawhinia vahlii, Dalbergia sericea, D. tamarindifolia etc. will

flourish.

So. under natural process of regeneration or self recruitment it is expected that Shorea
rofusia will continue to remain as the most dominating tree in sal dominating forest types and in
future it will also dominate in some other forest types which are now in different seral stages.
However, in Type Il forest Dendrocalamus hamilionii will increase its dominance and will
certainly interfere with the survival of not only the tree species but with the inhabitants in all
other strata in the forest.
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