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Abstract

The article repons the investigation on the impacts of alien invasive weeds on phyto-diversity of Terai-Duars belt
of West Bengal. Invasive weed-invaded and non-invaded vepetation tracts, under same ecological conditions,
were sampled and compared to understand their impact on the local biodiversity, Invaded area was inhabitated by
& fewer number of species, poor in species diversity, with higher concentration of dominance and poor in species
ncaness. The study suggested further research on the impact of aggressive and invasive alien weeds on Biodiversity

=nid ecosyvstem of this area.
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TUCN has defined the invasive alien species as
“an alien species which becomes established in
natural in or semi-natural ecosystem or habitat, is
an agent of change and threatens native biological
drversiry™ (TUCN, 2000). An alien plant also known
as exotic, introduced, non-indigenous or non-native,
is intentionally or accidentally introduced species
from their native land to some other region, They
have high dispersal and reproductive potential
(Raghubanshi er al, 2005) and spread aggressively
over a huge area. Their aggressive growth affects
biodiversity, ecological integrity of native habitat
and ecosystems (Boot er al, 2003) and can
permanently alter the community structure
(Carlton, 2003 ). Alien species are considered 1o
be the second worst threat to the biological diversity.

Terai-Duars belt of West Bengal is contiguous with
the Darjeeling Himalaya which in turn is a part of
the Himalaya Hotspor for Biodiversity
conservation that is also to house vegetation
formations which are highly rich in floristic
components (Rai & Das, 2008; Das & Ghosh,
2011). A number of exotic and alien weeds have
been reported from Darjeeling Himalayn {Das,
2002; Ghosh, 2006; Moktan & Das, 2013).

Parthenium hysterophorus L., Lantana camara
L., Mimosa invisa Colla, Tithonia diversifolia
(Hamsl.) A, Gray, Agerarum houstonianum Mill,
elc. are some of the important weeds of exotic
origin and have strong aggressiveness.

Several researchers have worked on floristic and
some other aspects of the biodiversity of this area
(Rai & Das, 2005; Ghosh, 2006; Kadir & Das,
2007, Sarkar et al., 2009; Das et al., 2010a;
Chowdhury & Das, 2013; Sarkar, 2011). Recently,
Moktan and Das (2013) studied the diversity and
distribution of invasive alien plants along the
altitudinal gradient in Darjeeling Himalaya. But,
specific data on impact of alien species on the
biodiversity of this region is absent. Thus the
present study attempted to measure phyto-
sociological attributes of the vegetation invaded by
alien invasive species along with the non-invaded
vegetation and to compare them for understanding
the impacts of these alien species on the
phytodiversity of this region,

Study aren

Terai — Duars belt of West Bengal is the Sub-
Himalayan foot hill region that extends from Mepal
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to Assam. Geographically, Terai region is situated
between 25057 00" to 26(136'00" N latitude and
88LI47'00" to 89U54°00" E longitude; whereas
Duars is located between 261716°00" to 2 7000 00"
N latitude and $8U04" 00" to 891153°00" E longitude
and bordered by hilly region of Darjeeling district
and Bhutan to the north and by Cooch Behar, North
Dinajpur districts and Bangladesh to the south (Das
et al., 2010b).

The entire Terai-Duars belt consists of numerous
pockets of varied microclimatic zones and that
regulates the vegetation and its rich diversity in
this region. But due to its vicinity to very high hills
the temperature is rarely excessive. During summer
the temperature varies between 280 — 380U C and
in winter it falls down to 8.5 C or less. This arca
receives a high annual precipitation and the average
annual rainfall ranges from 313 - 335 em. This
major part of this high rainfall is restricted within a
period of 103 to 110 days during mensoon. Annual
average maximum and minimum relative humidity
of the entire Terai—Duars belt varies between B0
- 93% and 70 - 80% correspondingly (Sarkar,
2011).

Being contiguous with the Darjecling Himalaya,
this partially marshy belt of West Bengal is
extremely rich in plant resources and its diverse
floristic components are greatly influenced by the
Himalayan elements. Different type of vegetation
in this belt of dense forests and the grasslands are
unigue home to a large number of endemic and
threatened plants (Das, 1996; Rai, 2006: Das,
2011). Forests and the vegetation of Terai-Duars
region mainly are of (i) Tropical and Plain
Vegetation and (ii) Subtropical vegetation. A
number of Protected Areas have been recognized
in this and adjoining areas also.

Methodology

For the present study Sukna, Salbari, Simulbari and
adjoining areas which were invaded by invasive
weeds were selected. Parthenium hysierophorus,

Lantana eamara, Mimosa invisa, Ageratum
houstoniognum and Tithonia diversifolia were
considered to be assessed for their impaet on local
flora and vegetation. Side by side a patch of
vegetation under same environmental conditions
and not invaded by these exotic weeds were also
selected for sampling. Those non-invaded areas
were considered to be the native land use pattern.
Atotal 50 quadrates of 3 * Sm(withtwo 1 = I m
quadrates within each) were laid out for shrubby
species of which 23 are laid in invaded and other
25 are in non-invaded areas. A total of 100
quadrates of | * | m size (for herbaceous species
as well as the seedlings of shrubby species) were
studied for the assessment of the impact of exotic
weeds, Methodology suggested by Misra (1968),
Das and Lahuri (1997). Acharyya and Das (1998)
and Ghosh (2006) were followed with some
modifications, Different phytosociological
parameiers like Relative Density (RD), Relative
Abundance {RA), Relative Frequency (RF) and
Importance Value Index (IVI) of the weeds in
wvaded and non-invaded areas were calculated.
Species Dhversity Index [Shannon-Weiner Index
(1963)), Species Richness [Menhinicks Index
(1964)], Sumilarity Index [Sorensen’s Index ( 1968)],
and Concentration of dominance [Simpson Index
{ 1¥94%)] were also calculated to analyze the
vegetation both in invaded and non-invaded areas.

Results and Discussion

In the present study from a total of 813 individuals
belonging 10 62 specics, 61 genera and 27 families
were recorded from the shrub layer of non-invaded
area which was considered to be the native type
of vegetation. From the herb layer of non-invaded
areas, a total of 1393 individuals belonging to 87
species, 81 genera and 19 families were recorded.
But in case of invaded areas, a total of 915
individuals belonging to 46 species, 46 genera and
21 families; and 1485 individuals belonging to 71
species, 66 genera and 34 families, were recorded
from shrub and herb layers respectively (Fig. 1).
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Fig, 1: Number of different taxa in non-invaded and invaded area.

Leguminosae was recorded for highest number
of 9 species in invaded areas and was followed by
Lamiaceae (6 spp.), Acanthaceae (3 spp.),
Compositac (3 spp.). Phyllanthaceae (3 spp.)
Malvaceae (3 spp.) etc. in shrub layer. In herb
layer, Compositae presented highest number of 7
species and was followed by Lamiaceae (5 spp.).
Leguminosae (5 spp.), Malvaceae (4 spp.) Poaceae
(4 spp.) ete. In shrub layer of non-invaded areas,
Leguminosae was recorded for highest number of
§ species. Other families with higher number of
species were Malvaceae with 7 specics,
Lamiaceae with 6 species, Apocynaceae and
Euphorbiaceae cach with 4 species; Acanthaceae,
Phyllanthaceae and Rubiaceae each with 3 species,
etc. As in herb layer of invaded areas, Asteraceac
was recorded for presenting maximum number of
species (7 species) in case of herb layer of non-
invaded areas. Other families with higher number
of species were Lamiaceae (6 spp.), Leguminosae,
Malvaceae and Poaceae each with 5 species,
Rubiaceae (4 spp.), etc.

Picture of shrub layer

In shrub layer of non-invaded areas or control site,
highest value of IVl was recorded for

Clerodendrum infortunatum L. having index
value of 29 69 along with Relative Frequency [RF]
of 5.246, Relative Density [RD] of 16.851 and
Relative Abundance [RA] of 7.592. Other species
with high IVl score were include Coffea
benghalensis [IV]1 = 25.318; RF = 4.012; RD =
13.41; RA = 7.898), Triumfeita rhomboidea [1V]
=20.12; RF =4.320; RD = 10.209; RA = 5.583],
Urena lobaia [IV1=18.21; RF =4.32; RD=8.9§;
RA = 4.91], Mikania micrantha [IV]=16.74;
RF=5.86; RD=T7.75; RA=3.12].
Tabernaemontana divaricata [IV] = 9.14; RF=
3.70; RD= 3.32; RA= 2.12], Marraya paniculata
[IVI= 7.56), Dendrocnide sinuata [IV1=7.36]
(Table 1). Thus C. benghalensis was turned out
to be the most dominant species. But, the
magnitude of dominancy was not so prominent (Fig.
2) and was evident from more or less equal IV of
about 5 species. Thus it can also be inferred that
the vegetation was not truly dominated by a single
species but with a number of species. So, the shrub
layer in non-invaded areas showed heterogeneous
mixture of a number of species those play
important role in the vegetation,
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Table 1. Phytosociological data of shrub layer in non-invaded areas [TNI = Total number of individuals.

F = Frequency, D = Density, A = Abundance, RF = Relative Frequency, RD = Relative Density, RA =
Relative Abundance, VI = Importance Value Index]. e

ij Species Tl | F D A RF RD RA vl
L]
I Clerodendrum infortunatum L. 137 | 068 | 548 | 806 | 5.25 1685 | 7.59 | 29.69

[Lamiacene]

2 Coffea benghalensis B. Heyne ex | 109 | 052 [ 4.36 | 838 | 401 | 1341 |79 | 3532
Schult, [Rubiaceae]

1 Triumfenta rhomboidea Jacq, 83 056 | 332|593 432 1021 | 5.59 2012
[Malvaceae]

4 Urena lobata L. [Malvaceae] 73 0.56 | 292 | 521 4,32 208 4.91 18.2]

5 Mikania micramtha Kunth 63 076 | 252 332 5.86 T.75 312 16,74
[Compositae]

] Tabernaemontana divaricata (L.) | 27 048 | 1.08 | 2.25 33 332 Ll ¥ 0.4
R. Br. ex Roem. & Schult.,

t_ [Apocynaceae]

7 Murraya paniculata (L) Jack | 21 | 0.36 | 0.84 | 233 | 2.78 | 2.58 |22 | 7.5
[Rutacene]

8 Dendrocnide sinuata (Blume) 19 044 [ 076 | 1.73 34 2.3 1.63 7.36
Chew, [Urtiaceae]

o Euphorbia pulcherrimg Willd. ex | 16 028 | 064 | 2.29 216 197 215 G528
Klotzsch. [Euphorbiaceae]

10 Morinda angustifolia Roxb, 14 (024 (056|233 |18 |L72 |22 5.77
[Rubisceae]

11 Phlogacanthus thyrsiformis 13 |036|052|144 | 2.78 1.6 1.36 | 5.74
(Roxb. & Hardw.) Mabh.
[Acanthaceae)

12 Claiisena excovata Burm. 13 0,32 | 0.52 | 1.63 2.47 1.6 1.53 56
[Rutaceae]

13 Argyreia roxburghii (Wall) Am. | 12 036 | 048 | 1.33 278 1.48 1.26 5.51
ex Choisy [Convolvulaceas]

14 Crofon roxburghti Wall. 11 04 (04411 3.09 135 1.04 548
[Eupharbiaceae)

15 Albizia lueidior (Steud.) 11 036 | 044 [ 122 | 2,78 1.35 L15 | 528
1.C.Nielsen [Leguminosae]

16 Mallotus philippensis (Lam.) ) 032036 (113 |247 |L11 | 106 |4.64
Mall-Arg. [Euphorbiaceae]

17 Barleria cristata L. 8 024 1032133 | 185 |093 |126 |4.09
[Acanthaceae]

18 Streblus asper Lour. [Moraceae] | & 024|032 | 133 1.85 | 098 | 126 |4.09

19 Leea aequata L. [Vitaceae] 7 028|028 | 1 216 |0B6 | 094 | 3.9

20 | Sauropus compressus MOll-Arg. | 7 024 | 028 | 117 | 1.85 | 086 | LI 181
[Phyllanthaceas] -

21 Crofalaria alata D. Don T 0.6 |0.28 [ 1.75 | 1.23 |086 |1.65 |3.74
[Leguminosac]

2 Wrightia arborea (Dennst.) ) 02 | 028 | 14 1.54¢ | 0.BS 1.32 372
Mabb. [Apocynacese]

23 Callicarpa arborea Roxb, 6 0.24 [ 0.24 | 1 185 (074 |09 | 3.53
[Lamiaceae)

24 Tectona gramdis L. T, 6 024 (024 | 1 185 | 074 | 054 |3.53
[Lamisceae]

25 Butea monosperma (Lam.) Taub. | 6 02 |024)12 1.54 | 0.74 .13 | 341
[Leguminosae) .
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26 Dalbergia siszan DC, |6 02 [024]1.2 .54 [0.74 [ 113 | 341
[Leguminosac)
27 Selanum torvum Sw. 6 016 (024 [ 1.5 123 [0.74 | 141 |3.39
lﬁulanme]
28 | Desmodium oblongum Benth. s |012|02 |1.67 |0593 |062 | 137 |3l
[Leguminosac) |
29 Crewia asiatica L. [Malvaceae] | 5 0.12 (02 [ 167 [093 |062 | 157 |5l
30 Bauhinia purpurea L. 5 o166 | 02 | 125 1.23 | 062 1.18 303
[Leguminosae]
3 Logerstroemia speciosa (L.) 3 00602 [125 |[1.23 |06&2 | LIB |[3.03
Pers. [Lythraceae] '
12 Maesa indica (Roxb) A, DC. 3 016 (02 | 1235 1.23 0.62 N E 303
[Primulaceas]
33 Holmekioldia sanguinea Rete q 008 | 016 | 2 0.62 | D49 1.8 | 299
[Lamiaceae]
34 Careya arborea Roxb. 4 D06 | 016 | 1 .23 049 | D94 267
[Lecythidaceas] | i
5 Erythrina stricia Roxb, 4 0.15 | 016 | 1 1.23 (049 | 054 |24&7
i [ Leguminosae] i '
36 | Meyna spinosa Roxb. ex Link 1 o1z ol6[ 133 |09 [049 [126 |267
[Ribiaceae] . i
17 Shorea robusia Gaertn. £ 4 012|016 | 133 0.9 e I.26 2.67
[Dipterocarpacenc] S — i .
38 Sterculla villosa Roxb, 4 |De|ols |1 1.2 (D49 | 094 | 2.67
[Malvaceae] 1 | | _ e
i9 Thumbergla fragrans Roxb. 4 o2 ois| 133 093 | D49 126 | 2.67
[Acanihacens) o S & S : =
a0 | Artemisia indica Willd. 3 |oox|oi2|15 |D62 [037 [hal [24
[Compositag] | I R .
41 Careario glomerata Roxb. 3 |oosf012] 1.5 062 [037 141 |24
[Salicacene] . , L
42 | Jasmitmm dispermun Wall, 1 Joosfoa2[1s [oe2 [037 |14l |24
[Oleacene)
43 Smilax orthoprera ADC. 3 008 | 01215 062 (037 141 |24
[Smilacncenc]
a4 Stephania glabra (Roxb.) Miers | 3 008 | 0L12) LS 062 | 037 1.41 24
[Menispermaceae |
45 Tephrosia candida (Roxb) DC. | 3 008 012 15 062 (037 |14] |24
[Leguminosae] |
46 | Tetrastigma serrularum (Roxb.) |3 [ 008 [ C12 (1.5 [062 [037 | 141 124
Planch. [Vitaceae] |
47 Abroma augusia (L.} L.E. 3 G121 l12 ] 1 0.93 037 | 094 2.24
[Malvaceae]
48| Aniidesma bumins (L) Spreng. |3 | 0.2 ] 0.2 1 093 | 037 |094 |2.24
[Phyllanthacess ]
49 Bridelia glauca Blume 3 012 (012 1 0.93 037 0.54 2.24
[Phyllanthacese]
50 Celastrus paniculams Willd. 3 0,12 (012 | 1 0.93 037 |094 |224
[Celastracens)
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5l Litsea monopetala (Roxb.) Pers. | 3 0.12 | 0.12 0.93 0.37 0.94 2.24_.
[ Lauraceas]
52 Macaranga demiiculara (Blume) | 3 0,12 0.12 0.93 0.37 (.54 2.24
Mll.-Arg. [Euphorbiaceac]
53 Alstonia scholaris (L) R. Br. 2 0.08 | 0.08 062 (025 |0 1.81
[Apocynacene]
54 Bombax ceiba L. [Malvaceae] 0.08 | 0.08 0.62 (025 |04 1.B1
55 Buddieja asiatica Lour. 0.08 | 0.08 0.62 0.25 .94 1.81
[Buddlejaceac]
56 Dillenia penragyra L. 2 0.08 | 0.08 0.62 T 0.94 1.81
[Dilleniaceas]
57 Terminalia beflirica (Gaertn.) . 0.08 | 0.08 0.62 0.25 0.94 1.81
Roxb. [Combretacene]
58 Fitex negundo L. [Lamiaceae] 2 0.08 | 0.0B 0.62 0.25 0.94 1.81
39 Actinodaphne obovata (MNees) 0.04 | 0.04 031 (012 | 094 1.37
Blume [Lauraceae]
60 Maesa macrophylla (Wall.) A, 1 0.04 | 004 | 1 031 | 012 |0.94 1.37
DC. [Primulaceae]
&1 Premna mollissima Roth I 004 | 004 [ 1 0.31 0.12 0.94 1.37
[Lamiaceae] o
62 Pterospermum acerifolium (L.) 1 0.04 | 004 | 1 031 (012 |08 | 137
Willd. [Malvaceae)
Non-invaded (shrub layer )
40 -+
30 -
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Fig. 2; IVI scores of top ten species in non-invaded shrub layer.

On the other hand, in shrub layer of invaded area
highest value of IV1 was recorded for Mimosa
invisato be 61.43 [RF=8.71; RD=135.74, RA =
16.97]. Other species with higher IV score were
Lantana camara [IVI = 28.83; RF = 5.81; RD
=13.44; RA = 9.58), Mikania micrantha [IV] =
24.35; RF = 8.71; RD = 10.60; RA = 5.04],
Clerodendrum inforiunatum [IVI = 16.65],
Chromolaena odorata [IV1 = 13.78] Tithonia

diversifolia [IV1 = 13.52], Coffea benghalensis
[IV1=13.48), Argyreia roxburghii [IV1 = 10.42],
Tabernaemontana divaricata [IVI = 8.38] etc.
Thus the vegetation was dominated by M. invisq
and the magnitude of dominancy was much more
than any other shrubby species (Fig. 3) in the veg-
etation as presented in Table 2. Not only that the
second dominant species [Lantana camara) is also
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a W’I!”-lﬁ.l"lﬂ“"il_'l invasive weed. Another aggressive  replaced most of the native species from their own
uln.'e:zd Tithonia diversifolia was also on the higher  habitat in the invaded areas.
side of IVI score and dominance pattern and it

Invaded (Shrub layer)

U-ﬂﬂ | T 1 i T T
M MM CO CB TD

Fig. 3: IV scores of top ten species in invaded shﬁh layer.

Table 2. Phytosociological data of shrub layer in invaded area.

L |
No. | Species TNI|F D A RF |RD |RA | 1VI
AMimosa invisa Colla
[Leguminosac) 327 (084 | 1308 | 1557 | 8714 | 3574 | 1697 | 61.43
1 1§

2 | Lantana camara L. [Lamiocene] | 123 | 086 | 492 | 8786 | 5809 | 13.44] 9.577 | 28.83
Mikania micrantha Kunth ,

3 | [Compositae] g7 | 084 388 4619| 8714 106 | 5035 | 24.35
Clerodendrum infortumatum L.

4 | [Lamiaceae) s | D44 | 232 | 5273 | 4564 | 6339 | 5748 | 1662
Chromolaena odorata (L.) R. M.

5 | King & H. Rob. [Compositae] 44 (048 | 176 3667 | 4979 | 4.809 | 3.997 | 13.78 |
Tithonia diversifolia (Hemsl.) A.

6 | Gray [Compositac] a0 172 3909 4564 | 4699 | 4261 | 13.52
Coffea benghalensis B. Heyne

7 | ex Schult. [Rubiaceae] 41 | 056 | 1.64 ]| 2929 | S809 | 4481 | 3.192 | 1348

Argyreia rochurghii (Wall.) Am.
B | ex Choisy [Cmmlﬁ'ull:ﬂva] 26 | 052 1.04 2| 5394 | 2.842 208 | 1042
Tabernaemoniana divaricara (L.}
K. Pr. exr Roem. & Schult.

——

9 | [Apocynaceat] 17| 048 | 068 | 1.417) 4979 | 1.B58 | 1544 | B3]
Triumfetta rhomboidea Jacq.

10 | [Malvaceae] 121024 ]| 048 2| 249 | 1311 | 218 | 5981
Morinda angustifolia Roxb.

11 | [Rublaceae] 8| 02| 032 1.6 2075 | 0.874 | 1.744 | 4.693

12 | Strebluy asper Lour. [Moraceae] 71024| 028 | 1.167] 249 | 0.765 | 1272 | 4.516

Tectona grandis L. £,
13 | [Lamiaceae] 7lo24| 028 1167 249 0.765 | 1372 | 4.526 |
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Desmadiym oblongum Benth,

14 | [Leguminosae] 02| 028 14| 2075 | 0765 | 1526 | 4.366

15 | Lirena lobata L. [Malvacepe] 02| 028 14| 2075 | 0.765 | 1.526 | 4.366
Bavleria cristata L.

i6 | [Acanthacese] 0.12 02| 1.667 | 1245 | 0.546 | 1.817 | 3.608
Cafficarpa arborea Roxb.

17 | [Lamiaceas] 0,16 0.2 1.25 1.66 | 0.546 | 1.363 | 3.569
Datbergia sissoo DC.

18 | [Leguminosae] .16 02| 125 1.56] 0.546 | 1.363 | 3.569
{ 19 | Ervthring stricta Roxb, .16 0.2 1.25 1.66 | 0.546 | 1.363 | 3.569
| Macaranga denticulara (Blume)

{20 | Mull.-Arg. .16 0.2 1.25 1.66 | 0.546 | 1,363 | 3.569

Bridelia glauca Blume

21 | [Phyllanthaceas] 012 016 1333 | 1245 ) 0437 [ 1.453 | 3.135
Litsea momopetala (Roxb.) Pers.

27 | [Lauraceas] 0121 016 | 1.333| 1.245 | 0437 | 1.453 ] 3.135
Luffa cylindrica (L.) M. Roem.

23 | [Cucurbitaceae] 012)] 016 1,333 ] 1245 | 0437 [ 1453 | 3.135
Wrightia arborea (Dennsdt.)

24 | Mabb. [Apocynaceasz] 0,12 0,16 1.333 | 1.245 | 0437 [ 1.453 | 3.133
Ziziphus mauritiana Lam.

25 | [Rhamnaceae] 0,12 016 11333 | 1.245 [ 0437 [ 1.453 | 5.135
Crovon roxburghii Wall.

26 | [Euphorbiaceae] o08| 012 1.5] 083] 0328 1.635| 2793
Butea monosperma (Lam. ) Taub.

27 | [Leguminosae] 012 | 012 1| 1.245 [ 0328 1.09 | 2663
Lagerstroemia speciosa (L.)

28 | Pers. [ Lythraceae] 012 012 1] 1245 ) 0328 | L09 | 2663
Phlagacanthus thyrsiformis
{Roxb. & Hardw.) Mabb.

20 | [Acanthaceae] 012 ] 0.12 1] 1.245 | 0328 [ L09 | 2,663
Sauropus compressus Mall.-Arg.

30 | [Phyllanthaceae] 012 012 1| 1245 | 0328 | 1.09 | 2663
Shorea robusta Gaertm, f.

31 | [Dipterocarpaceae] 0.2 0.12 | | 1.245 [ D328 1.09 | 2.663
Sterculia villosa Roxb.,

32 | [Malvaceae] 0.12 ] 0.12 1] 1.245 | 0.328 1.0% | 2.663
Albizia lucidior (Steud.} 1. C.

13 | Nielsen [Legumim.‘rsﬂej 0.08 | 008 | 083 | 0219 1.09 | 2.139
Antidesma bunius (L.) Spreng.

14 | [Phyllanthaceag] 0.08 | (.08 | | 083 0.219) 1.09) 2.139
Bauhinia purpurea L.

35 | |Leguminosae] 0.08 | 0.08 1] 083 0.219] 109 2.139
Holmskioldia sanguinea Retz.

36 | [Lamiaceae] 0.08 | 0.08 || 0883|0219 1.09] 2.139 |
Lannea coromandelica (Houtt.)

37 | Merr. [Anacardiaceae] 0.08 | 0.08 1] 083 0219 1.09] 2139
Muesa indica (Roxb.) A, DC.

38 | [Primulacess] 0.08 | 0.08 | 083 | 0.219 1.09 | 2.139

39 | Solanum torvam Sw. [Slanaceae] 0.08 | 0.08 1] 083[ 0219) 109} 2139

40 | Stephania glabra (Roxb.) Miers 0.08 | 0.08 1| 083| 0219 109] 2139
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4| | Tephrosia candida (Roxb.) DC, 2008 | 0.08 | 083 | 0.219 1.09 | 2.139
Trichozanthes tricuspidata Lour,

42 | [Cucurbitaceae) 0.08 | 0.08 1| 083) 0219) 109]| 2139

43 | Vitex negundo L. [Vitaceae] 008 | 008 | 0.83 | 0219 1.09 | 2.139
Careya arborea Roxb,

44 | [Lecvihidaceae] 1] 004 [ 0.04 1| 0415 | L1009 1.09 | 1.614
Crotalaria alata D, Don

45 | [Leguminosae] 1[4 | 004 0415 | 0.109 1.09 | 1.614
Thunbergia fragrars Roxb.

46 | [Acanthaceae] | | 004 | 0.04 0415 | 0,109 1.09 | 1.614

Picture of herb layer

In herb layer of non-invaded areas, Agerarum

conyzoides was recorded for its highest IV] score

of 13.21 along with highest relative density (RD =

6.21), RF of 1.03 and RA of 5.97. It was followed
by Chromolaena odorata [IN1 = 10,12; RF =
1.29; RD = 5.00; RA = 3.84], Sida acuta [IVI =

8.63, RF=0.26; RD = 1.73; RA = 6.43], Diplazium
esculentum [IV1 = B.15; RF = 1L.B0; RD = 4.1;
RA = 2.25), Clerodendrum infortunatum [IV] =
7.85), Mimosa pudica [IV] = 7.44], Lantana
camara [IV] = 7.39], etc. (Table 3).

Table 3. Phytosociological data of herb layer in non- invaded area.

sl Species TNl | F D A RF RDy RA VI

M

1 : Ageratum conyzoides (L) L. [Compositae] | 97 | 0.08 | 194 | 24.25 | 1.03 | 6.21 | 597 | 13.2]

2 Chromofaena odarata (L) RM. King & T8 | Dl I.56 | 156 | 129 |3 384 | 10.15
H. Rob. [Compositae]

3 Diplazium esculentum (Retz.) Sw. 64 (014 | 12 | 904 | LB 4.1 215 | 815
| Athyriaceae]

1 Mimosa pudica L. [Leguminosae] 37 (004 [ 074 (185 | 051 237 [455 | 744

3 Lantana camara L. [Lamiaceae] 23 | 002|046 |23 026 | 147 | 566 | 739

6 Triumfetta rhomboidea Jacq, [Malvaceas] | 31 | 038 | 0.62 | 163 | 488 | 1.99 |04 | 727

7 Spermacoce alata Aubl. [ Rubiaceae] 43 | 018|086 (478 | 23] |275 |1.18 | 624

B Dryopieris sikkimensis (Bedd.) Kuntze 38 |01 |076 |76 |129 |243 | 187 |5.59
[Dryopteridaceae]

g Lygodium flexwosum (L.) Sw. 33 | 006|066 | 11 0737 | 211 | 271 559
[Lygodiaceas]

10 Oplismenus burmanni (Retz.) P, Beauv, 33 |006 | 066 (11 077 (211 |27 5.59
[Poaceas)

11 Lepidagathis incurva Buch.-Ham, ex D, 26 (004 | 0352 |13 0.51 1.67 |32 538
Don [Acanthaceae]

(12 | Globba racemosa Sm. [Zingiberaceae] £ |036]0.16 | 044 |463 (051 [0.01 [3525

13 Cyanotis vaga (Lour.) Schult. & Schult. £ |29 | 012 [ 0.58 | 483 | 154 | 186 | L19 | 459
[Commelinacese]

14 lehnocarpus frutescens (L) W. T. Aiton 21 0.04 | 0.42 | 105 | 051 135 1258 |44
[Apocynaceae]
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15 | Amarantfus viridis L. [Amaranthaceae] 24 | 016|048 |3 206 | 154 |074 [4.33
6 Floscopa scamderns Lour, o 0,28 | 0L18 | 064 | 3.6 058 |06 |4.33
[Commélinacens]
17 Lirena fabata L. [Malvaceae) 23 | 006|046 | 2.88 | 2.06 (47 | 071 | 424
18 Cyperis retundis L. [Cyperaceas] 2% |01 [052 |52 129 | 167 | 128 | 423
1% Senna rora (L) Roxb. [Leguminosac] 23 0.14 | Gde | 329 1.8 147 | 081 | 4.08
20 | Commeling diffusa Burm.f. 23 (014|046 (329 (1.8 | 147 |0.B1 | 4.08
[Commelinaceas]
2 Cvperus compressus L, [Cyperaceae] 17 | 022|034 [1.55 |2.83 109 | 038 |43
23 Crealis corniculara L. [Oxalidaceae] 18 | 014|036 |2.57 1.8 .15 | 063 | 3.59
23 Tithomia diversifolia (Hemsl.) A. Gray 14 018|028 |1.56 (231 |09 038 |3.59
[Compasitae]
24 Setaria palmifolia (J. Konig) Stapf. 19 | 006|038 |[633 [077 | 122 |1.56 |3.55
[Poaceac]
25 Amaranthus spinosus L. [Amaranthaceae] | 17 | 012 | 034 (283 | 154 109 | 0.7 333
26 Cuscuta reflexa Roxb. [Convolvulaceae) 17 (012034 [283 (154 | 109 (07 333
37 | Alternanthera sessifis (L) R. Br.exDC. | 16 | 0.08 [ 032 |4 103 | 102 [098 |3.04
| [Amaranthaceae]
7% | Phyllanthus uringria L. [Phyllanthaceae] | 11 [ 0.08 [ 022 [2.75 [1.03 |07 |0.68 |24]
{ 29 Cheilocosius speciosus (1. Koenig) C.D. 9 006|018 |3 077 | 058 |074 | 200
Specht. [Costaceae]
0 | Euphorbia hirta L. [Euphorbiaceae] 7 (00 |04 |14 |1.29 |045 |0.34 |2.08
31 Physalis minima L. [Solanaceae] 7 01 |014 |14 129 | 045 | 034 | 208
32 Merremia vitifolia (Burm. f.) Hallier [ 0.1 |0.18 | 1B 1.29 | 058 (044 |23
[Convolvulaceas]
| 33 Solanum americanum Mill. [Solanaceae] 9 0.1 |0.18 | 1.8 1,29 | 058 (044 |23
4 Dioscorea pentaphylia L. [Dicscoreaceae] | 8 0.04 | 016 | 4 0.51 [ 051 | 098 |2.01
{35 Hyptis suaveolens (L.) Poit. [Lamiaceae] 3 0.06 |008 | 133 [ 077 |026 | 033 | L36
36 Ocimum fenuiffarum L. [Lamiaceac] 4 .06 | 008 | 133 (077 | 026 | 033 | 1.36
37| Mallots phillppensis (Lam.) MUIl. Arg. |4 | 0.04 [ 0.08 |2 051 | 026 | 049 | 1.26
[Euphorbiaceae]
kL Paederia foetida L. [Rubiaceae] 4 0.04 | 008 | 2 051 | 026 | 049 |1.26
39 Phaulopsis imbricaia {Forssk.) Sweet 4 004 ) 008 |2 0.51 | 026 |049 | 126
[Acanthaceae]
40 Piper betleoides C. DC. [Piperaceae] 4 0.04 | 0.08 | 2 051 [ 026 |049 | 1.26
a1 | Tetrastigma dubium (Lawson) Planch. & (004|008 ]2 051 | 026 |049 | 1.26
[Vitaceae]
42 Naravelia zeylanica (L.) DC. 3 0.06 | 0.06 |1 077 [ 019 | 025 | 121
[Ranunculaceae]
a3 Morinda angustifolia Roxb, [Rubiaceas] 002 (008 |3 026 | 019 | 074 119
3| Curculigo orchioides Gaern, 0.04 [006 [ 15 [051 019 [037 |1.08
[Hypoxidaceag]
45 | Souropus compressus Milll.-Arg. 3 0.04 | 006 |15 | 051 | 019 | 037 | 108
[Phyllanthaceae] :
46 Thunbergia fragrans Roxb. [Acanthaceae] 0.04 | 006 | 1.5 051 (019 | 037 |1.08
47 Drymaria cordata subsp. diandra (Blume) 0.06 | 0.1 1.67 | 077 |032 [041 | LS
1.A.Duke [Caryophyllaceae]
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48 | Stephania glabra (Roxb.) Micrs 5 (006 |00 | 167 [077 [032 [eal |15
[Menizpermpceae] I |, S PSS e
49 | Leea acguata L. [Vitaceae] | 002|002 |1 0,26 | 006 | 025 | 057
50 | Prerngolo alota (Roxb ) RBr [Malvacea) | 1 (002002 |1 | 026 [006 | 025 | 057
51 Natsiatum herpeticnm Buch,-Ham, ex Arn. 112 Too02]024 |12 026 | 077 | 205 | 398
[leacinacene] 1 1 -
52 Dhioscorea helopindla Voigt ex Haincs 13 004 | 026 | 6.5 0.3l 0.83 |6 293
[Dioscorcacepe] | o
53 Pcoizka sevtamica (L) Benn, 29 (004 [058 | 145 | 051 | 1.B6 | 357 | 504
[Uricaceas:]
54 Anizomeles imdica (L.) Kuntze 8 006 | 006 | 267 [077 | 051 | 066 | 194
[Lamiaccac] Lo
35 'l Elvusine indica (L) Gaerin. [Poacene] 8 006 (006 | 267 | 077 (051 | 066 | 1.94
5 | Sida rhombifolia L. [Malvacene) ] 0.06 | 016 | 267 | 077 | 051 | 066 | 194
57 | Cvanchillium cinereum (L.) H. Rob. i 0.06 (016 | 267 |07 (051 |066 | 194
| | [Compositae]
| 38 | Dicliptera bupleuroides Nees T 008 | 0014 | 1.75 .03 [ 045 | 043 1.9
[ [Acanthaceae]
| 39 Elephantopus scaber L. [Compositae] T 008|014 | L75 (103 | 045 | 043 | 1.9
| 60 Hyvpericum japoricum Thunb. 7 0.08 | 0.14 | 1.73 1.03 | 045 | 043 1.91
- [Hypericaceae]
| ol Lewcas nevlamica (L.) W.T. Arnon. T 008 [ 0.14 | 1.75% 103 (D45 | D43 1.91
. [Lamiacese]
62 | Cynodon dacnion (L.) Pers. [Poaceae] 31 | 0.04 | 0.62 |443 | 1.8 | 199 | 109 |438
i 63 Hyvdrocofple sibtharpioides Lam. 19 0,16 | 0.38 | 238 | 2.06 1,22 | 058 | 3.36
| [Apiaceae]
| 64 Clerodendrum inforturatum L. 61 |0.14 (022 |87 |18 391 | 2.4 | 7.85
| [Lamiaceae]
| B3 Kyllinga nemoralis (Forst & Forst) Dandy | 41 0.12 | 0.82 | 6.B3 1.54 | 2.63 168 | 585
' ex Hutch. & Dalziel [Cyperaceae]
- 66 Phyllantbus emblica L. [Phyllanthaceae] 02 | 006 |03 257 | 019 | 00T | 284
| 67 Alocasia fallax Schott [Araceae] 006 | 014 (233 (077 | 045 | 05T | LT9
68 Tabernaemontana divaricata (L) R. Br. ex 006|014 1233 [077 | 045 057 (LT
Roem. & Schultes [Apocynaceae]
Odenlandia diffuse (Willd.) Roxb. & 008|012 | 1.5 1403 | 038 | 037 | 1.78
[Rubiaceae]
70 | Tinospora sinensis (Lour.) Merr. 6 (008|012 |15 [1.03 |[038 |037 |1.78
[Menispermaceae]
71 Elmostema monandrum {Buch.-Ham. ex B 0021016 | & 026 | 051 | 197 |[2.74
[. Don) H. Hara [Urticaceae]
72 Persicario chinensis (L.) H. Gross B 002|016 |8 0.26 | 0.51 197 | 274
[Polygonaceae]
73 Synedrella nadiflora (L) Gaerin, 43 (024 (086 | 358 |3.08 | 275 ([ 0B% | 672
[Compositae]
74 fmperata cylindrica (L.} Racusch. 2B [ 006|056 | 3.5 206 | L9 | 0BG | 4.7
[Poaceas]
75 Typhonivm trilobatum (L.} Schott ) 006 | 0.26 | 433 (D077 | DB 107 | 2.67
[Araceas]
76 Centella asiatica (L.) Urb. [apiacene] I3 | 0.08 |02 | 3.25 |03 | 0B} |08 2.66
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[ 77 Bioprhviim sensifivim Lync. o |ooaloaz |3 051 | 038 | 074 | 1.64
- [Oxnlidacene] )
78 | Desmadivm obiomgum Henth, 6 004002 |3 051 [ 038 [0.74 | 164
| [Leguminosee] i
79 Erigeron Canadensis L. [Compositae] 004 | 012 |3 051 (038 | 074 | 164
80 | Ophiogtassum reticnlotum L. i | 0.04 | 012 051 | 038 (074 | 164
| [ophioglessaceac] et
BE | Sidoacwna Bumm, I”[Mnh rh:ﬂl:] 27 o002 | 054 | 27 .26 1.73 | 664 | 863
RT | dibicia dwerdior (Steud.) LC. Niclsen 7 |00z|0M |2 | 026 |003 [049 088
L [Leguminosae] )
83 Semma occnderalis (L) Link 2 o004 0m |1 051 [043 025 |089
o [Leguminosae]
£y [ T L e T Wall, [Mencene] 2 004 p 004 |1 051 013 0.25 0.8
"85 | Lisea glurinosa (Lour,) C.B. Rab. 0.02 | 0.04 |2 0.26 | 0.13 | 049 | 0.88
[Lauraceae]
B> Womaordica dioica Roxb, ex Willd. 2 002|004 | 2 026 | 013 |[049 | 088
[Cucurbitaceas]
87 Smilax orthoptera A DC. [Smilacaceae] 2 002 | 004 | 2 026 |0.13 (049 |08

n the other hand, in the invaded area, highest
value of [V] was found for Mimosa invisa seed-
lings [TW1=24.60], which actually forms an almost
continuous mat, along with RF of 6.60, RDof 14.34
and RA of 3.65. Adgeratum conyzoldes,
Ckromolaena odorara and Clerodendrum.,
inforrunatum together formed a group of co-domi-
nant species having I'V scores of 16.81, 15.93 and
1527 m respectively. But, the dil’ferenu in TVI
score of dominant species and co-dominant group
of species was quite broad. Other species having

higher [V1 score were Parthenium hysterophorus
[IV1=10.35], Natsiatum herpeticum [IV1=9.74],
Laniana camara [IV1 = 7.89], Mimosa pudica
[TVI = 7.18], etc. (Table 4). Thus the herb layer
also in invaded areas, was homogeneous type of
vegetation with Mimosa invisa as dominant spe-
cies. Dominance diversity curve of top ten spe-
cies (based on IVI scores) of both non-invaded
and invaded areas are presented in Figs. 4 and 5

respectively.

Table 4. Phytosociological data of herb layer in invaded area,

SI No_ Species TNIJF D A |[RF_|RD [RA [IVI
| | Mimaosa irvisa Colla [Leguminosae] 213 0.78] 426 546 6.6 14.34] 3.65] 24.
2 A geratum comyzoides (L.) L. [Compositag] 134 046] 268 583 3,31;| an 39 168
hromoloena odorata (L.) R M. King & H.
%' poh. [Compositae] [17] 068] 234 344 575] 7.88 2.3 159
5| Clerodendrum inforiunatum L, [Lamiacene] 119 0.34] 238 2| 288 wo01| 468 155
<! purthenium hysterophorus L [Compositae] | 67| 046 134] 291] 389 4351)1.95] 103
' | Nots iatum herpeticum Buch.-Ham. ex Am. H
| B[ lcacinaceac] 13 0,02 0326 13] 017 0.8 87| 97
N L ntens camara L. [Landadese] 47 034 094] 276] 288 3.6 185 78
| 8| Mimosa pudica L. [Leguminosac) 4| 032 ok2 258 2m] 278 17 7
4\ Cicdy cecwfs Burm. I, [Malvaceae] M| D44) 068 055 372 229/103) 7O
1| Senna fora L.) Roxb, [Leguminosas] 3| o44] 062] 14| 372 209 094 67
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V| Oplismenus burmanni I‘_chgr.j_i._ﬂ-mw. [P ] 33 (LIR[ 66j 174 3.2!'; 2.22{ 1.1
12| Trimpfetta rhomboddea lacy, IMalvageae] | 2 036] (.58 L6 "-.ﬂﬁ? 195 1.0¢
13 |Cvperies compressus L [Cypenene] | 29 n2B 038 2207 237 193] 1.3
L Dryogueris sikkinwensis {(Wedd. ) Kz |Deyopterldoceae] | 290 0.24) 0.58) 242 203  1.95) 162
S| Dipiazinm escudennim (Retz.) Sw. [Athyrinceue] 27l o2 ose] 27 1es] 182 1w
oS o cdara Aubl, [Rebisceae] 1-1' ﬂ.iﬁh 48] 1.B5 22 163 1Lk
17| Urema fobata L. [Malaceae] 22| 028 044 1,57 237 148 b0¢
IEihﬁw..ﬂ'n'r".: o[ i (1.3 Ginerlm, [Compositne] 23 00al 0480 2.EE 1.35 158 .02
19 imperani cvlindrical (1.) Racusch, |Poaceac] 23| 0.8 046] 256 1.52] 1.55 1.7
20 Hvdraconde sibiharpioides Lum. [Apiscesc] 21 12 ﬂ.#!l 3.5 1.02] 141 2.3

Kvilimaa memtorafis (R, Forst, & G. Forst.} Dandy ex Hutch, |
21 & Dalziel [Cvperaceac] 211 Llbl 042 2.63) 135 1.41f 1.7¢
22 Lyeodisem Hevuasum (L) Sw. [Lygodiscesc] 21 8] 0.4F 233 152 141 156
v fobrmacarpues fraescons (L) W.T. Aiton [ Apocynaceae] Ia6] 026 032 1.23 2.2 108| 0.82
24|Cumotis vaga (Lour,) Schult. & Schult, £ [Commelinaceae] | 18| 0.8 036 22| 135 121 151
|Tabernaemontana divericata (L.) R, Br, ex Roem. & Schul,

25 [ Apocynacear] | 024 033 1.33] 203| 1.08f 0.8
26 Commeling diffusa Burm. f. [Commelinaceae] 17] 0.18] 0.34] 1.89 1.52] 1.14] 1.2¢
27| Lewcas zevianica (L) W. T, Aiton, [Lamiacene] 14 0.2 0.28 4] 169 0.54) D9
28| Paurolria zeylanics (L.) Benn. [Urticacese] 1] 012 o028 233 1eo| ooal e
29\ Phawlopsis imbricara {Forssk. ) Sweet [ Acanthaceas) 131 o0.a] 026]  2.6] 085 o887
30|Cemelia asiatica (L.) Urb. [Apiaceae] 13 0as] o26] 1.44] 152 088 09
3l | Anisomeles indicg (L.) Kuntze [Lamiaceae] I3| 004 026 1,86/ 1.18 088 1.2«
32| Diascarea pemtapiylla L, [Dioscoreaceae] 13 0.4] 0.26] 86| 118 088} 1.2
Hgmﬁmin diversifolia (Hemsl.) A, Gray [Compositag] 12| 0.18 0.24] 1331 152 0.81] 0.8t
34|Cyperus rotundus L. [Cyperaceac) 12l 016 024l 18] 135 o8| 3
35| inymuarie cordit sibop. e (Biume) (Caryophyllacesel| 12| 06| 024 1| 13| osi|
36\ Amorinthis spinosns L. [Amaranthaceae) 11 016 0221 1.38] 135 074} 0.9
37\ Digscorea belophyila Voigt ex Haines [Dioscoreaceae] 11 Q.16f 0220 138 1.35] 074 0.9
J-Ern‘nj.pihmnfm (L.} Poit. [Lamiaceae] 9  0.08) 018 225 068 061 1.5
39, 8ida rhombifolia L. [Malvaceas] 'Ell 0.08) 0.18) 2.25| 068 0.61) 1.51
40| Phyilanshus wrinaria L. [Phyllanthaceae] 9 ©01f 0J8 18| O8RS 061 15
41 Fypericum joponicum Thunb. [Hypericaceas] B 0.1 0.16 1.6 085 054 1.0G
4 2L Alernanrhera sessliis (L) B Br, ex DC, [Amaranthnceas] Bl 003 008 1.33] 102 0.54] 0.8
43\ Cheilocostus speciosus (J. Koenig) C. D. Specht [Costaceae] T o002 004 117 102 047 0.7
44| Elephaniopus seaber L. [Compositae] 6| 0.8 0.2 2l o051 0413
45| Morinda angusiifoliu Roxb. [Rubinceae] Li 0.1 0.14 14 085 047 0%
46 |Setaria palmifolia (). Koenig) Stpf [Pouceas] 6 0.06] 0.2 2| o051 04] 1.3
471 Solanum americamam Mill, [Solenscens] 7 01| 0.4 1.4 085 047 0.9
48| Senna oceidentalis {L.) Link [Leguminosae] 6 0.08 0.12 1.5] 0.8 0.4 I
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| piper hetteoides C. DC. [Piperaceac] 6| oos 012 135 oes] 04l 1| 24
0 cnthidiiuins cineresmn (L. HoRab.
[Compositac] 6| 008 012 15 068 04 1 24
51| Merremia witifolia (Burm. £) Hallier
[Convolvulaceae] 6l o01] 012l 12| o083 04 08 2
52| Elewsine indica (L.) Gaerin, [Poaceas] 4| 0.04] 008 0.34| 027] 1.34] 1t
53\ Jasminum dispermum Wall, [Oleacess] 4 004 0.08 2| 034 027 1.34] 1
| S Ophioglassum reticulatum L. [Ophioglossaceae]| 4| 0.04) 008] 2] 034 027)1.34] 1
| 35|Globba racemosa Sm. [Zingiberaceae] a| oo0s oos] 133 oSy 027|089 1
| A6 Momordica dioica Roxb. ex Willd,
[Cucurbitaceae] 4 006 008 133 051 027 0.8% It
57| Paederia foetida L. [Rubiaceae] | oos| o008 133 0351 027) 089 I
SB[ Siephania glabra (Roxb.) Miers
[Mini&pﬂ'rﬁlﬂﬂl] 4 oo0s o008 1.33] 051 027 DEF Ik
50| Tefrastigma dubium { Lawson) Planch.
[Vitaceae] 4| oos 008 133 051 027]0.89] 1«
60\ ryphonium trilobatum (L.) Schott | Araceae] 4| o006l oos! 133 051 027 089 14
SV curculigo orchioides Gaertn, [Hypoxidaceae] 2 o002 posl 2] 047 0.03) 134 ix
52| eeq aequata L. [Vitacese] 2l ooz ovosf 2| 047 003134 e
63| pyjcliptera bupleuroides Nees [Acanthaceae] | 4|  0.08] 0.08 1l o068 027 067 1t
64| Naravelia zevlanica (L.) DC. [Ranunculaceae] ; a| 008 0.08 1| oss| 027 067 14
65| Souropus compressus MOIL-Arg.
erinﬂmm] 3 004l 0.0 1.5] 034 0.2 | [
66/ 4iocasia fallax Schott [Araceae] 3| 006 0.06 1| o051 02067 1=
67| Smileze orthoptera A.DC. [Smilacaceas] 2| 0.4 004 1| 034 013067 1
88| Thunbergia fragrans Roxb. [Acanthaceac] 2| 004 0.04 1] o034] 013 067 1L
&) 7T, sinensis (Lour.) Merr, 1
mmmul 2| 0.04] 0.04 1| 034 013067 LI
70| presmodium oblongum Benth. [Leguminosae] 1| 002 002 1| 017 007] 067 0
71| Litvea glutinasa (Lour.) C.B.Rob. [Lauracear] 1| o0.02] o002 1| 017 007 067 0%
Non-invaded [ Herb layer )
15 -
10 -
=
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Fig. 4: 1V1 scores of top ten species in Non-invaded herb layer.
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Diversity indices: Species diversity index (Shan-
non-Weiner index) for shrub layer was calculated
to -10.48 and 8.03 for invaded and non-invaded
tracts of vegetation respectively. Concentrations
of dominance of these 2 types of vegetation were
recorded to be 67.10 and 13.14 in the same order
Thus high species diversity and lower dominance
was found in non-invaded areas. Whereas the situ-
ation was just reverse in invaded areas, i.e. lower
diversity and higher concentration of dominance
{Fig. 6). This was further supported by lower value

of Menhinick’s index of species nichness, Ml =
0.05, tor invaded areas that indicated the poor spe-
cies richness in invaded area. In case of non-in-
vaded area the species richness index was calcu-
lated to a higher value of M1 = 0.076 than that of
invaded area. Similarity index of Sorensen was also
calculated between these two vegetation tracts (o
0.70. The vegetation in both the invaded and non-
invaded areas was more of less similar in respect
of species composition but differ in dominance
pattern and species diversity.
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Fig. 6: Shannon-Weiner Index [SW1] and Concentration of Dominance [CD] of shrub and herb layer
ininnvaded and non-invaded vegetation.
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For herb fayer of invaded and non-invaded arcas,
species diversity was caleulated to be 10.46 and
1909 respectively. I indicated the less diverse
vegetation of invaded areas than the non invaded
one. ond was further supported by the high
concentration of dommance (22.50) in invaded
greas thun the lower value (6.36) of concentration
of dominance in non-invaded site. Higher
Venh ek s index value also was found in case of
aoit-mevaded areas, Similarity index of these two
ceeciations was found o be .87,

From the foregoing result it can be easily realized
that the occurrences of different taxa mainly the
species and genera in both shrub and herb layers
of invaded area was lesser than the non-invaded
areas, IV value of different dominant species in

»thothe chrub and herb layers of invaded area
wizs higher than the non-invaded area and the
difference in IV] values between the dominant and
so-gominant species was higher in invaded area
that indicated the uniformity of the vegetation in
invaded site. That is further established by higher
value of Simpson’s index (Concentration of
Dominance) and is the indication of alteration of
vegetlation structure in invaded area. Comparison
of species richness index or Menhinick's index also
indicated the species poomness of invaded area.
Similar type of finding was reported by Blackburn
et al. (2004) and Gaertner ef al. (2009).

Conclusion

Terai-Duars region of West Bengal is well known
for its diversity of flora and habitat structure and a
number of invasive alien species has been
naturalized and thrived over large part of area.
some other species of invasive alien weeds forms
the second worst threats to the Biodiversity are
rapidly colonizing in different habitat tracts in this
area. This can destroy the variable and diverse
ecosystem of this biodiversity rich belt and its
unique flora. Further extensive research on the
impact of aggressive and invasive alien weeds on
Biodiversity and ecosystem of this area is highly

sugpgesied,
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