
NBU Journal of 
Plant Sciences 
Copyrip.bt O 2014 , Unhoer.;ity of Nimh UrJl!l"I. All 11•,,..-111.~ Rr.,,·,wd 

Vol. 11 , March2019p. 15-31 
ISBN No. 097 46927 

Impact of invasive alien weeds on phytodiversity of Terai-Duars region of 
West Bengal, India 

Kishor Biswns ' and Abhaya Prasad Das2 

Ta.~onomy and Envit-x1nmentnl Biology Laboratory, Department of Botany, University ofNorth 
Bengal, Siliguri - 734014, WB, India 

1Pn:>senr c'lddn.iss: P. G Depm1ment of Botany, Drujeeling Govt. College, Darjeeling-734101, WB, 
Inclla 

:: C ommuni,Y1ti1tg author & P,-esent address: Deprutment of Botany, Raj iv Gandhi University, 
Rono Hill~ Doimukh 791112, Anmachal Pradesh, India 

E-mails: kbiswas83@ginail.com & apdas.nbu@gmail.com 
Abstract 

The snide repotts the investigation on the impacts of alien invasive weeds on phyto-diversity ofTerai-Duars belt 
cf \\=-est ~-oal. invasive weed-invaded and non-invaded vegetation tracts, under same ecological conditions, 
'-~ sampled and compared to understand their impact on the local biodiversity. Invaded area was inhabitated by 
a ~ number of species, poor in species diversity, with higher concentration of dominance and poor in species 
richness. The study suggested further research on the impact of aggressive and invasive alien weeds on Biodiversity 
snd ecosystem of this area. 
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IUCN has defined the invasive alien species as 
"-an alien species which becomes established in 
rnttural in OT semi-natural ecosystem or habitat, is 
an agent of change and threatens native biological 
diversity-, (IUCN, 2000). An alien plant also known 
as exotic, introduced, non-indigenous or non-native, 
is intentionally OT accidentally introduced species 
from their native land to some other region. They 
have high dispersal and reproductive potential 
(R aghubanshi et al., 2005) and spread aggressively 
over a huge area. Their aggressive growth affects 
biodiversity, ecological integrity of native habitat 
and ecosystems (Boot et al. , 2003) and can 
permanently alter the community structure 
(Carlton, 2003). Alien species are considered to 
be the second worst threat to the biological diversity. 

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

Parthenium hysterophorus L., Lantana camara 
L., Mimosa invisa Colla, Tithonia diversifolia 
(Hamsl.) A. Gray, Ageratum houstonianum Mill. 
etc. 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., 201 0a; 
Chowdhury & Das, 2013; Sarkar, 2011). Recently, 
Moktan and Das (2013) studied the diversity and 
distribution of invasive alien plants along the 
attitudinal 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 area 
Terni - Duars belt of West Bengal is the Sub
Himalayan foot hi II region that extends from Nepal 
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to Assam. Geographically, Terai region is situated 
between 25U57' 00" to 26036'00" N latitude and 
88U47'00" to 89054'00" E longitude; whereas 
Duars is located between 26016'00" to27U00'00" 
N latitude and 88O04'00n to 89U53'00" 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., 201 Ob). 

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 hi11s 
the temperature is rarely excessive. During summer 
the temperature varies between 28U - 380 C and 
in winter it falls down to 8.5° Corless. This area 
receives a high annual precipitation and the average 
annual rainfall ranges from 313 - 335 cm. 1l1is 
major part of this high rainfall is restricted wrth in a 
period of 103 to 110 days during monsoon. Annual 
average maximum and minimum relative humid it) 
of the entire Terai-Duars belt varies bet·\1,'ee-n 80 
- 95% and 70 - 80% correspondingly (Sarkm. 
2011). 

Being contiguous with the Darjeeling Himnlri)a, 
this partially marshy belt of West Ben ga l is 
extremely rich in plant resources and its di verse 
floristic components are greatly influenced by the 
Himalayan elements. Different type of vegetation 
in this belt of dense forests and the grasslands are 
unique 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, SimuJbari and 
adjoining areas which were invaded by invasive 
weeds were selected. Parthenium hysterophorus, 

Lantana camara, Mimosa invisa, Ageratum 
houstonianum and Tithonia diversifolia were 
considered to be assessed for their impact 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. 
A total 50 quadrates of 5 x 5 m (with two l x 1 m 
quadrates within each) were laid out for shrubby 
species of which 25 are laid in invaded and other 
25 are in non-invaded areas. A total of l 00 
quadrates of 1 x l 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 Lahiri ( 1997), Acharyya and Das ( 1998) 
and Ghosh (2 006) were followed with some 
modi fi e at ions. Di ff er~nl phytosociological 
parameters like Relative Density (RD), Relative 
Abundance (RA), Relative Frequency (RF) and 
lmportanc~ Va luo Index (IVI) of the weeds in 
invndcd and non- invaded nreas were calculated. 
Spc-c ics Diversity Index [Shannon-Weiner Index 
( 196))}. Spec ies Richness [Menhinick's Index 
{ 1964)1, Simi larity Index (Sorensen's Index ( 1968)], 
and Concen tration of dominance [Simpson Index 
( 1949)} were: al so calculated to analyze the 
vtg.etation both in invaded and non-invaded areas. 

Results and Discussion 
In the present study from a total of813 individuals 
belonging to 62 species, 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 39 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 belongjng 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.). 

Compositae (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.) etc. In shrub layer of non-invaded areas, 

Leguminosae was recorded for highest number of 

8 species. Other families with higher number of 

species were Malvaceae with 7 species, 

Lamiaceae with 6 species, Apocynaceae and 

Euphorbiaceae each with 4 species; Acanthaceae, 

Phyllanthaceae and Rubiaceae each with 3 species, 

etc. As in herb layer of invaded areas, Asteraceae 

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 Larniaceae (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 IVI was recorded for 

Clerodendn,m 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] of7.592. Other species 

wi th hi gh IVI score were include Coffea 

bengha/ensis [fVI = 25.3 18; RF = 4.012; RD = 

13 .4 1; RA = 7 .898], Triumfella rhomboidea [IVI 

= 20.1 2; RF = 4.320; RD = 10.209; RA = 5.585], 

Urena /obata [IVI = 18.21 ; RF= 4.32; RD= 8.98; 

RA= 4.91], Mikania micrantha [IVI= 16.74; 

RF=S.86 ; RD=7 . 75; RA=3. l 2], 

Tabemaemontana divaricata [IVI = 9.14; RF= 

3.70; RD= 332; RA= 2.12], Marraya panicu/ata 

[IVI= 7.56), Dendrocnide sinuata [IVI=7.36] 

(Table 1 ). Thus C. bengha/ensis 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 M 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, IVI = Importance Value Index]. ' 

SI Species TNI F D A RF RD RA IVI 
No 
I Clerodendrum infortunatum L. 

[Lamiaceae] 
137 0.68 5.48 8.06 5.25 16.85 7.59 29.69 

2 Cojfea benghalensis B. Heyne ex 109 0.52 4.36 
Schult. [Rubiaceae] 

8.38 4.01 13.41 7.9 25.32 

3 Triunfe11a rhomboidea Jacq. 83 0.56 3.32 
fMalvaceae] 

5.93 4.32 10.21 5.59 20.12 

4 Urena lobata L. [Malvaceae] 73 0.56 2.92 5.21 4.32 8.98 4.91 18.21 
5 Mikania micrantha Kunth 63 0.76 2.52 

fCompositae] 
3.32 5.86 7.75 3.12 .16.74 

6 Tabernaemontana divaricata (L.) 27 0.48 1.08 2.25 3.7 3.32 2.12 9.14 
R. Br. ex Roem. & Schult. 
f Apocynaceae] 

7 Murraya paniculata (L.) Jack 21 0.36 0.84 
[Rutaceael 

2.33 2.78 2.58 2.2 7.56 

8 Dendrocnide sinuata (Blume) 19 0.44 0.76 
Chew. [Urtiaceae] 

1.73 3.4 2.34 1.63 7.36 

9 Euphorbia pulcherrima Willd. ex 16 0.28 0.64 2.29 2.16 1.97 2.15 6.28 
Klotzsch. [Euphorbiaceae] 

10 Morinda angustifo/ia Roxb. 14 0.24 0.56 2.33 1.85 1.72 2.2 5.77 
fR.ubiaceae] 

11 Phlogacanthus thyrsiformis 13 0.36 0.52 1.44 2.78 1.6 1.36 5.74 
(Roxb. & Hardw.) Mabb. 
[ Acanthaceae] 

12 C/ausena excavata Bunn.f. 13 0.32 0.52 1.63 2.47 1.6 1.53 5.6 
fRutaceae] 

13 Argyreia roxburghii (Wall.) Am. 12 0.36 0.48 1.33 2.78 1.48 1.26 5.51 
ex Choisy [Convolvulaceae] 

14 Croton roxburghii Wall. 11 0.4 0.44 I.I 3.09 1.35 1.04 5.48 
fEuphorbiaceae] 

15 Albizia lucidior (Steud.) 11 0.36 0.44 1.22 2.78 1.35 1.15 5.28 
I. C.Nielsen [Leguminosae] 

16 Ma/lotus philippensis (Lam.) 9 0.32 0.36 1.13 2.47 1.11 1.06 4.64 
MUll.-Arg. [Euphorbiaceae] 

17 Bar/eria cristata L. 8 0.24 0.32 1.33 1.85 0.98 1.26 4.09 
[ Acanthaceae l 

18 Streb/us asper Lour. [Moraceae] 8 0.24 0.32 1.33 1.85 0.98 1.26 4.09 

19 Leea aequata L. [Vitaceae] 7 0.28 0.28 1 2.16 0.86 0.94 3.96 

20 Sauropus compressus MUll.-Arg. 7 0.24 0.28 1.17 1.85 0.86 1.1 3.81 
f Phyllanthaceae] 

21 Crotalaria a/ata D. Don 7 0.16 0.28 1.75 1.23 0.86 1.65 3.74 

f Leguminosae] 
22 Wrightia arborea (Dennst.) 7 0.2 0.28 1.4 1.54 0.86 1.32 3.72 

Mabb. [Apocynaceael 
23 Callicarpa arborea Roxb. 6 0.24 0.24 1 1.85 0.74 0.94 3.53 

fLamiaceae l 
24 Tectona grandis L. f. 6 0.24 0.24 1 1.85 0.74 0.94 3.53 

[Lamiaceae] 
25 Butea monosperma (Lam.) Taub. 6 0.2 0.24 1.2 1.54 0.74 1.13 3.41 

fLeguminosae] 
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26 Dalbergia sissoo DC. 6 0.2 0.24 l.2 1.54 0.74 1.13 3 .41 

rLeguminosae] 
27 Solanum torvum Sw. 6 0.16 0.24 l.5 1.23 0.74 l.41 3.39 

fSolanaceael 
28 Desmodium oblongum Benth. 5 0.12 0.2 1.67 0.93 0.62 1.57 3.11 

[ Legum inosae l 
29 Grewia asiatica L. [Malvaceae] 5 0.12 0.2 1.67 0.93 0.62 1.57 3.11 

30 Bauhinia purpurea L. 5 0.16 0.2 1.25 l.23 0.62 I.IS 3.03 

[Leguminosae 1 
31 Lagerstroemia speciosa (L.) 5 0.16 0.2 1.25 123 0.62 1.18 3.03 

Pers. fLvthraceael 
32 Maesa indica (Roxb.) A. DC. 5 0.16 02 1.25 1.23 0.62 1.18 3.03 

[Primulaceae 1 
33 Holmskioldia sanguinea Retz. 4 0.08 0. 16 2 0.62 0.49 1.88 2.99 

rLamiaceae] 
34 Careya arborea Roxb. 4 0. 16 0. 16 I 1.23 0.49 0.94 2.67 

[Lecythidaceae 1 
35 Erythrina stricta Roxb. 4 0.16 0. 16 l 12 3 0.49 0.9-t 2.67 

[ Legum inosae] 
36 Meyna spinosa Roxb. ex Link 4 0.1'2 I O 16 1.33 0.93 0.49 1.26 ?..67 

[Rubiaceae 1 r 

37 Shorea rohusta Gaertn . f. 4 0. 12 0. 16 I.JJ 0.9J 0.49 1.26 2.67 

[Di pterocarpaceac 1 
38 Stercu/la yillo.va Roxb. 4 016 01 6 I l .2J 0.49 0.94 2.67 

[Malvnceae 1 -
39 Thunberglaji·agrcms Roxb. 4 () I:!' I O 16 IJJ 0.93 0.49 1.26 2.67 

' 
[Acanthaceae] 

40 Artemlsia ind/ca Willd. 3 003 012 u 0.62 0.37 1.41 2.4 

[Compositue 1 
41 Casearla g/omerata Roxb . j 0.08 0. 12 1.5 0.62 0.37 1.41 2.4 

f Sal icaceue l 
42 Jasmimm, dispermum Wall. ) 0.08 0.1 2 1.5 0.62 0.37 1.41 2.4 

[Oleaceael 
43 Smilax orthoptcra A.DC. 3 0.08 0.12 1.5 0.62 0.37 1.41 2.4 

[Smilacaceael 

44 Stephania glabra (Roxb.) Miers 3 0.08 0. 12 1.5 0.62 0.37 IAI 2.4 

[Menispermaceae] 

45 Tephrosia candida (Roxb.) DC. 3 0.08 0.12 15 0.62 0 .37 1.41 2.4 

fLeguminosae] 

46 Tetrastigma serrulah,m (Roxb.) ... 0.08 0.12 15 0.62 0.37 1.4 l 2.4 .) 

Planch. [Vitaceae] 

47 Abroma augusla (L.) L.f. ... 0 . 12 0. 12 I 0.93 0.37 0 .94 2.24 .) 

fMalvaceae] 

48 Antidesma bunius (L.) Spreng. 3 0.12 0.12 1 0.93 0.37 0.94 2.24 

[Phyllanthaceae] 

49 Bride/ia g/auca Blume 3 0.12 0.12 I 0.93 0.37 0.94 2.24 

[Phy llanthaceae] 

50 Celastn1S paniculatus Wil1d. 3 0.12 0.12 I 0.93 0.37 0.94 2.24 

f Ce lastraceae] 
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51 Litsea monopetala (Roxb.) Pers. 3 0.12 0.12 1 0.93 0.37 0.94 2.24 
[Lauraceae] 

52 Macaranga denticulata (Blume) 3 0.12 0.12 I 0.93 0.37 0.94 2.24 
MUII.-Arg. [Euphorbiaceae] 

53 Alstonia scho/aris (L.) R. Br. 2 0.08 0.08 I 0.62 0.25 0.94 1.81 · 
r Aoocynaceae] 

54 Bombax ceiba L. [Malvaceae] 2 0.08 0.08 1 0.62 0.25 0.94 1.81 

55 Buddleja asiatica Lour. 2 0.08 0.08 1 0.62 0.25 0.94 1.81 
[Buddlejaceae] 

56 Dillenia pentagyna L. 2 0.08 0.08 1 0.62 0.25 0.94 1.81 
[Dilleniaceae] 

57 Terminalia bellirica (Gaertn.) 2 0.08 0.08 1 0.62 0.25 0.94 1.81 
Roxb. [ Combretaceae] 

58 Vite.Y negundo L. [Lamiaceae] 2 0.08 0.08 1 0.62 0.25 0.94 1.81 

59 Actinodaphne obovata (Nees) I .0.04 0.04 1 0.31 0.12 0.94 1.37 
Blume [Lauraceael 

60 Maesa macrophyl/a (Wall.) A. 1 0.04 0.04 1 0.31 0.12 0.94 1.37 
DC. [Primulaceae] 

61 Premna mol/issima Roth 1 0.04 0.04 1 0.31 0.12 0.94 1.37 
ILamiaceae] 

62 Pterospermum acerifolium (L.) 1 0.04 0.04 1 0.31 0.12 0.94 1.37 
Willd. [Malvaceae] 

Non-invaded(shrub layer) 

40 

30 -> 20 -
10 

0 

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 IVI was recorded for Mimosa 
invisa to be 61.43 [RF= 8.71; RD= 35.74; RA= 
16.97]. Other species with higher IVI score were 
Lantana camara [IVI = 28.83; RF = 5.81; RD 
=13.44; RA= 9.58], Mikania micrantha [IVI .= 
24.35; RF= 8.71; RD= 10.60; RA= 5.04], 
Clerodendrum infortunatum [IVI = 16.65], 
Chromolaena odorata [IVI = 13.78) Tithonia 

diversifolia [IVI = 13.52], Coffea benghalensis 
[IVI = 13.48], Argyreia roxburghii [IVI = 10.42], 

· Tabernaemontana divaricata [IVI = 8.38] etc. 
Thus the vegetation was dominated by M. invisa 
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 wel I-known invasive weed. Another aggressive 

~ eed Tithonia diversifolia was also on the higher 

side of lVl score and dominance pattern and it 

replaced most of the native species from their own 

habitat in the invaded areas. 
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Fig. 3: IVI scores of top ten species in invaded sh.rub layer. 

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

Species TNI f D A RF RD 

Mimosa invisa Colla 
[Leguminosac] 327 0.84 J).08 15.57 8.714 35.74 

Lantana camara L. [Lamiaceae) 123 0.56 4.92 8.786 5.809 1) .44 

Mikania micrantha Kunth 
[Compositae] 97 0.&4 3.88 4.619 8.714 10.6 

Clerodendrum infortunatum L. 
fLamiaceae] 58 0.4-1 2.32 5.273 4.564 6.339 

Chromo/aena odorata (L.) R. M. 

King & H. Rob. [Comoositae] 44 0.48 l.76 3.667 4.979 4.809 

Tithonia diversifolia (Hemsl.) A. 
Gray [Comoositae] 43 0.44 1.72 3.909 4.564 4.699 

Coffea benghalensis B. Heyne 

ex Schult. [Rubiaceae l 41 0.56 1.64 2.929 5.809 4.481 

Argyreia roxburghii (Wall.) Arn. 

ex Choisy fConvolvu.laceael 26 0.52 1.04 2 5.394 2.842 

Tabernaemontana divaricata (L.) 

R. Br. ex Roem. & Schult. 
[ Aoocvnaceae] 17 0.48 0.68 1.417 4.979 1.858 

Triumfena rhomboidea Jacq. 
[Malvaceae] 12 024 0.48 2 2.49 1.311 

Morinda angustifolia Roxb. 

[Rubiaceael 8 0.2 0.32 1.6 2.075 0.874 

Streb/us asper Lour. [Moraceae] 7 0.24 028 1.167 2.49 0.765 

Tectona grandis L. f. 
[Lamiaceae] 7 024 0.28 1.167 2.49 0.765 

RA IVI 

16.97 61.43 

9.577 28.83 

5.035 24.35 

5.748 16.65 

3.997 13.78 

4.261 13 ,52 

3.192 13.48 

2.18 10.42 

1.544 8.381 

2.18 5.981 

1.744 4.693 

1.272 4.526 

1.272 4.526 
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Desmodium oblongum Benth. 
14 [Legumi.nosae] 7 0.2 0.28 1.4 2.075 0.765 1.526 4.366 

15 Urena /obata L. fMalvaceael 7 0.2 0.28 1.4 2.075 0.765 1.526 4.366 

Bar/eria cristata L. 
16 f Acanthaceae l 5 0.12 . 0.2 1.667 1.245 -0.546 l.817 3.608 

Callica,pa arborea Roxb. 
17 [Lamiaceae] 5 0.16 0.2 1.25 1.66 0.546 1.363 3.569 

Dalbergia sissoo DC. 
18 f Leguminosae] 5 0.16 0.2 1.25 1.66 0.546 l.363 3.569 

19 Ervthrina stricta Roxb. 5 0.16 0.2 1.25 1.66 0.546 1.363 3.569 

Macaranga denticulata (Blume) 
20 MUII.-Arg. 5 0.16 0.2 1.25 1.66 0.546 1.363 3.569 

Bridelia glauca Blume 
21 [Phyllanthaceael 4 0.12 0.16 1.333 1.245 0.437 1.453 3.135 

Litsea monopetala (Roxb.) Pers. 
22 [Lauraceael 4 0.12 0.16 1.333 1.245 0.437 1.453 3.135 

Luffa cylindrica (L.) M. Roem. 
23 [ Cucurbitaceae] 4 0.12 0.16 1.333 1.245 0.437 1.453 3.135 

Wrightia arborea (Dennsdt.) 
24 Mabb. [Apocynaceae] 4 0.12 0.16 1.333 1.245 0.437 1.453 3.135 

Ziziphus mauritiana Lam. 
25 [Rhamnaceae] 4 0.12 0.16 1.333 1.245 0.437 1.453 3.135 

Croton roxburghii Wall. 
26 [Euphorbiaceae] 3 0.08 0.12 1.5 0.83 0.328 1.635 2.793 

Butea monosperma (Lam.) Taub. 
27 fLeguminosae l 3 0.12 0.12 1 1.245 0.328 1.09 2.663 

Lagerstroemia speciosa (L.) 
28 Pers. [ Lythraceae] 3 0. 12 0.12 I 1.245 0.328 1.09 2.663 

Phlogacanthus thyrsiformis 
(Roxb. & Hardw.) Mabb. 

29 [ Acanthaceae] 3 0.12 0.12 I 1.245 0.328 1.09 2.663 

Sauropus compressus MUII.-Arg. 
30 [Phyllanthaceae] 3 0.12 0.12 I 1.245 0.328 1.09 2.663 

Shorea robusta Gaertn. f. 
31 [Dipterocaroaceae] 3 0.12 0.12 I 1.245 0.328 1.09 2.663 

Sterculia villosa Roxb. 
32 fMalvaceae] 3 0.12 0.12 1 1.245 0.328 1.09 2.663 

Albizia lucidior (Steud.) I. C. 
33 Nielsen fLeiruminosae] 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

Antidesma bunius (L.) Spreng. 
34 [Phy llanthaceae] 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

Bauhinia purpurea L. 
35 [Leeuminosae l 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

Ho/mskio/dia sanguinea Retz. 
36 [Lamiaceae] 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

Lannea coromandelica (Houtt.) 
37 Merr. [A.nacardiaceae] 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

Maesa indica (Roxb.) A. DC. 
38 [Primulaceae] 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

39 Solanum torvum Sw. fSlanaceae] 2 0.08 0.08 I 0.83 0.219 1.09 2.139 

40 Stephania glabra (Roxb.) Miers 2 0.08 0.08 I 0.83 0.219 1.09 2.139 
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41 Tephrosia candida (Roxb.) DC. 2 0.08 
Trichosanthes tricuspidata Lour. 

42 f Cucurbitaceae] 2 0.08 

43 Vitex ne£Undo L. fVitaceae] 2 0.08 
Careya arborea Roxb. 

44 [Lecythidaceae] I 0.04 
Crotalaria alata D. Don 

45 [Leguminosae l 1 0.04 
Thunbergiafragrans Roxb. 

46 [ Acanthaceae] l 0.04 

Picture of l,erb layer 
In herb layer of non-invaded areas, Ageratum 

conyzoides was recorded for its highest IVI 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 [IVI = 10.12; RF= 
1.29; RD= 5.00; RA= 3.84], Sida acuta [IVI = 

0.08 1 0.83 0.219 1.09 2.139 

0.08 1 0.83 0.219 l.09 2.139 

0.08 1 0.83 0.219 l.09 2.139 

0.04 I 0.415 0.109 l.09 1.614 

0.04 1 0.415 0.109 1.09 l.614 

0.04 1 0.415 0.109 1.09 l.614 

8.63; RF =0.26; RD= 1.73; RA= 6.43],Diplazium 
escu/entum [IVI = 8.15; RF = 1.80; RD = 4.1; 
RA = 2.25], Clerodendrum inf ortunatum [IVI = 
7.85] , Mimosa pudica [IVI = 7.44], Lantana 
camara [IVI = 7.39], etc. (Table 3). 

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

Sl Species TNI F D A RF RD RA fVI 
No 
1 Ageratum conyzoides (L.) L. [Compositae] 97 0.08 1.94 24.25 1.03 6.21 5.97 13.21 

2 Chromo/aena odorata (L.) R.M. King & 78 0.1 1.56 15.6 1.29 5 3.84 l 0. 1: 
H. Rob. [Compositae] 

3 Dip/azium esculentum (Retz.) Sw. 64 0.14 1.28 9.14 1.8 4.1 2.25 8.15 
f Athyriaceae] 

4 Mimosa pudica L. [Legurninosae] 37 0.04 0.74 18.5 0.51 2.37 4.55 7.44 

5 Lantana camara L. [Lamiaceae] 23 0.02 0.46 23 0.26 1.47 5.66 7.39 

6 Triumfetta rhomboidea Jacq. [Malvaceae] 31 0.38 0.62 1.63 4.88 1.99 0.4 7.27 

7 Spermacoce alata Aubl. [ Rubiaceae] 43 0.18 0.86 4.78 2.31 2.75 1.18 6.24 

8 Dryopteris sikkimensis (Bedd.) Kuntze 38 0.1 0.76 7.6 1.29 2.43 1.87 5.59 
[Dryopteridaceae] 

9 Lygodiumjlexuosum (L.) Sw. 33 0.06 0.66 11 0.77 2.11 2.71 5.59 
[Lygodiaceae 1 

10 Oplismenus burmanni (Retz.) P. Beauv. 33 0.06 0.66 11 0.77 2.11 2.71 5.59 
[Poaceae] 

11 Lepidagathis incurva Buch.-Ham. ex D. 26 0.04 0.52 13 0.51 1.67 3.2 5.38 
Don [ Acanthaceae] 

12 G/obba racemosa Sm. [Zingiberaceae] 8 0.36 0.16 0.44 4.63 0.51 0.11 5.25 

13 Cyanotis vaga (Lour.) Schult. & Schult. f. 29 0.12 0.58 4.83 1.54 l.86 1.19 4.59 
[Commelinaceae] 

14 Jchnocarpusfrutescens (L.) W. T. Aiton 21 0.04 0.42 10.5 0.51 1.35 2.58 4.44 
[ Apocynaceae] 
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15 Amaranthus viridis L. [Amaranthaceae] 24 0.16 0.48 3 2.06 l.54 0.74 4.33 

16 Floscopa scandens Lour. 9 0.28 0.18 0.64 3.6 0.58 0.16 4.33 

fCommelinaceae] 
17 Urena lobata L. [Malvaceae] 23 0.16 0.46 2.88 2.06 1.47 0.71 4.24 

18 Cyperus rotundus L. [Cyperaceae] 26 0.1 0.52 5.2 1·.29 1.67 1.28 4.23 

19 Senna rora (L.) Roxb. [Leguminosae] 23 0.14 0.46 3.29 1.8 1.47 0.81 4.08 

20 Commelina dijfusa Burm.f. 23 0.14 0.46 3.29 1.8 1.47 0.81 4.08 

f Commelinaceae l 
21 Cyperus compressus L. [Cyperaceae] 17 0.22 0.34 1.55 2.83 1.09 0.38 4.3 

22 Oxalis cornicu.lata L. [Oxalidaceae] 18 0.14 0.36 2.57 1.8 1.15 0.63 3.59 

23 Tithonia diversifo/ia (Hemsl.) A. Gray 14 0.18 0.28 1.56 2.31 0.9 0.38 3.59 

fComoositael 
24 Setaria palmifo/ia (J. Konig) Stapf. 19 0.06 0.38 6.33 0.77 1.22 1.56 3.55 

fPoaceae] 
25 Amaranthus spinosus L. [Amaranthaceae] 17 0.12 0.34 2.83 1.54 1.09 0.7 3.33 

26 Cuscuta rejlexa Roxb. [Convolvulaceae] 17 0.12 0.34 2.83 1.54 1.09 0.7 3.33 

27 Alternanthera sessilis (L.) R. Br. ex DC. 16 0.08 0.32 4 1.03 1.02 0.98 3.04 

fAmaranthaceael 
28 Phyllanthus urinaria L. [Phyllanthaceae] 11 0.08 0.22 2.75 1.03 0.7 0.68 2.41 

29 Cheilocostus speciosus (J. Koenig) C.D. 9 0.06 0.18 3 0.77 0.58 0.74 2.09 

Specht. fCostaceael 
30 Euphorbia hirta L. [Euphorbiaceae] 7 0.1 0.14 1.4 1.29 0.45 0.34 2.08 

31 Physalis minima L. [Solanaceae] 7 0.1 0.14 1.4 1.29 0.45 0.34 2.08 

32 Me"emia vitifolia (Burm. f.) Hallier f. 9 0.1 0.18 1.8 1.29 0.58 0.44 2.3 

[Convolvulaceae] 
33 Solanum americanum Mill. [Solanaceae] 9 0.1 0.18 1.8 1.29 0.58 0.44 2.3 

34 Dioscorea pentaphylla L. [Dioscoreaceae] 8 0.04 0.16 4 0.51 0.51 0.98 2.01 

35 Hyptis suaveolens (L.) Poit. [Lamiaceae] 4 0.06 0.08 1.33 0.77 0.26 0.33 1.36 

36 Ocimum tenuijlorum L. [Lamiaceae] 4 0.06 0.08 1.33 0.77 0.26 0.33 1.36 

37 Ma/lotus phi/ippensis (Lam.) Milli. Arg. 4 0.04 0.08 2 0.51 0.26 0.49 1.26 

fEUl)horbiaceae] 
38 Paederiafoetida L. [Rubiaceae] 4· 0.04 0.08 2 0.51 0.26 0.49 1.26 

39 Phau/opsis imbricata (Forssk.) Sweet 4 0.04 0.08 2 0.51 0.26 0.49 1.26 

[ Acanthaceae] 

40 Piper bet/eoides C. DC. [Piperaceae] 4 0.04 0.08 2 0.51 0.26 0.49 1.26 

41 Tetrastigma dubium (Lawson) Planch. 4 0.04 0.08 2 0.51 0.26 0.49 1.26 

[Vitaceae] 
42 Naravelia zey/anica (L.) DC. 3 0.06 0.06 1 0.77 0.19 0.25 1.21 

fRanunculaceae] 
43 Marinda angustifolia Roxb. [Rubiaceae] 3 0.02 0.06 3 0.26 0.19 0.74 1.19 

44 Curculigo orchioides Gaertn. 3 0.04 0.06 1.5 0.51 0.19 0.37 1.08 

[H ypoxidaceae l 
45 Sauropus compressus Milll.-Arg. 3 0.04 0.06 1.5 0.51 0.19 0.37 1.08 

fPhy llanthaceae] 
46 Thunbergiafragrans Roxb. [Acanthaceae] 3 0.04 0.06 1.5 0.51 0.19 0.37 1.08 

47 Drymaria cordata subsp. diandra (Blume) 5 0.06 0.1 1.67 0.77 0.32 0.41 1.5 

J.A.Duke [Caryophyllaceae] 
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48 Stephania glabra (Roxh.) Miers 5 0.06 0.1 1.67 0.77 0.32 0.4 1 1.5 

[Menispermacene] 
49 Leea aequata L. [Vit-ncet\l'] I 0.02 0.02 I 0.26 0.06 0.25 0.57 

50 Pte,ygota alata (Roxb.) R.l3r. [Malvn~cuo] I 0.02 0.02 I 0.26 0.06 0.25 0.57 

51 NatsiaNm1 hcrpcticum 811ch.-Hnm. ox Arn. 12 0.02 0.24 12 0.26 0.77 2.95 3.98 

[kacinaceael 
52 Dioscor-ca hclopl~,•l/a Voigt es Haines 13 0.04 0.26 6.5 0.51 0.83 1.6 2.95 

!Diosrnreal-:t>ae l 
53 Potc:vl-=ia :<-:,·lani<'a (L.) Bc,m. 29 0.04 0.58 14.5 0.51 1.86 3.5 7 5.94 

[Ll rti'--..a'---e-.ae] 
54 Anisomclcs indica (L.) Kuntze 8 0.06 0.16 2.67 0.77 0.51 0.66 1.94 

[Lamiscc~l~ 1 
55 Elcusirre indica (L) Gaertn. [Ponceae] 8 0.06 0.16 2.67 0.77 0.51 0.66 1.94 

56 Sida rhombifolia L. [Malvaceae] 8 0.06 0.16 2.67 0.77 0.51 0.66 1.94 

57 ('ya:nthillitm1 ci11ere1m1 (L.) H. Rob. 8 0.06 0.16 2.67 0.77 0.51 0.66 1.94 
f Comoositae l 

58 Dicliprera bupleuroides Nees 7 0.08 0.14 l.75 1.03 0.45 0.43 1.91 
f Acanthaceae l 

59 Elephantopus scaber L. [Compositae] 7 0.08 0.14 l.75 1.03 0.45 0.43 l.91 

60 HJ pericum japonicum Thunb. 7 0.08 0.14 l.75 1.03 0.45 0.43 1.91 

I [Hypericaceae] 
61 Leucas zeylanica (L.) W.T. Aiton. 7 0.08 0.14 1.75 1.03 0.45 0.43 1.91 

fLamiaceael 
62 Cynodon dacty/on (L.) Pers. [Poaceae] 31 0.14 0.62 4.43 1.8 l.99 1.09 4.88 

63 Hydrocotyle sibthorpioides Lam. 19 0.16 0.38 2.38 2.06 1.22 0.58 3.86 
[Apiaceae] 

64 Clerodendrum infortunatum L. 61 0.14 1.22 8.71 1.8 3.91 2.14 7.85 
fLamiaceae] 

65 Kyllinga nemoralis (Forst & Forst) Dandy 41 0.12 0.82 6.83 1.54 2.63 1.68 5.85 
ex Hutch. & Dalziel [Cyperaceae] 

66 Phyllanthus emblica L. [Phyllanthaceae] 3 0.2 0.06 0.3 2.57 0.19 0.07 2.84 

67 Alocasiafallax Schott [Araceae] 7 0.06 0.14 2.33 0.77 0.45 0.57 l.79 

68 Tabernaemontana divaricata (L.) R. Br. ex 7 0.06 0.14 2.33 0.77 0.45 0.57 1.79 
Roem. & Schultes [Apocynaceae] 

69 Okknlandia diffusa (Willd.) Roxb. 6 0.08 0.12 1.5 1.03 0.38 0.37 1.78 
fR.ubiaceae] 

70 Tinospora sinensis (Lour.) Merr. 6 0.08 0.12 1.5 1.03 0.38 0.37 1.78 
[Men is..,..,, ,.__.ae 1 

71 Elatostema monandrum (Buch.-Ham. ex 8 0.02 0.16 8 0.26 0.51 l.97 2.74 
D. Don) H. Hara [Urticaceae] 

72 Persicaria chinensis (L.) H. Gross 8 0.02 0.16 8 0.26 0.51 1.97 2.74 
[Polv2onaceae 1 

73 Synedrella nodijlora (L.) Gaertn. 43 0.24 0.86 3.58 3.08 2.75 0.88 6.72 
[ Compositae l 

74 Imperato cy/indrica (L.) Racusch. 28 0.16 0.56 3.5 2.06 1.79 0.86 4.71 
[Poaceael 

75 Typhonium trilobatum (L.) Schott 13 0.06 0.26 4.33 0.77 0.83 1.07 2.67 
[Araceae] 

76 Cente//a asialica {L.) Urb. [apiaccae] 13 0.08 0.26 3.25 1.03 0.83 0.8 2.66 
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77 Biophytum scnsitinm, (L.) DC. 6 
f Oxnlidacenc] 

78 Dt•smodium oblong11m Benth. 6 
[Ll'gumi no...~nc] 

79 Eri~r-01, C.madensi's L. l('omposilnc] 6 

80 < >,Phio.~loss11m lt'li'-·ularum L. 6 
I 0 1,hio~l0ss.1ceae] 

~l Sida <?l:IITtl Bunn. r [Malvaecnc] 27 

s: .4/M:i,~ lucidior (Stcud.) J.C. Nielsen 2 
[LNumith)s:te] 

; SJ I &·1m,l CJ'{\:idcntr1lis (L.) Link 2 
I , 11.c-~umin1..'\Sael 
I SJ 
I 

.i,J.smimm1 dispt?mwm Wall. [Oleaceae] 2 

; S5 Li:sca glurinosa (Lour.) C.B. Rob. 2 

l fl.sura~el 
. S-6 Momordica dioica Roxb. ex Willd. 2 
l l fCucurbitaceae] 
s-I I j Sm:1ax orthoptera A.DC. [Smilacaceae] 2 

0n the other hand, in the invaded area, highest 

\ ·slue of IVI was found for Mimosa invisa seed

lings [fVI=24.60], which actually forms an almost 

continuous mat, along with RF of6.60, RD of 14.34 

and RA of 3.65. Ageratum conyzoides, 

Chromolaena odorata and C/erodendrum. 

irifonunatum together formed a group of co-domi

nant spe,eies havingM scores ofl6.81, 15.93 and 

15.57 in respectively. But, the difference in IVI 
score of dominant species and co-dominant group 

of ~ies was quite broad. Other species having 

0.04 0.12 3 0.51 0.38 0.74 1.64 

---,--
0.04 0.1 2 3 0.51 0.38 0.74 1.64 

0.04 0.12 3 0.51 0.38 0.74 1.64 

0.04 0.12 3 O.~I 0.38 0.74 1.64 

0.02 0.54 27 0.26 l.73 6.64 8.63 

0.02 0.04 2 0.26 0.13 0.49 0.88 

0.04 0.04 I 0.51 0.13 0.25 0.89 

0.04 , 0.04 1 0.51 0.13 0.25 0.89 

0.02 0.04 2 0.26 0.13 0.49 0.88 

0.02 0.04 2 0.26 0.13 0.49 0.88 

0.02 0.04 2 0.26 0.13 0.49 0.88 

higher IVI score were Parthenium hysterophorus 

[IVI = 10.35], Natsiatum herpeticum [IVI = 9. 74], 

Lantana camara [IVI = 7 .89], Mimosa pudica 

[IVI = 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 'So Soe.cies TNI F D A RF RD RA IVI 

I I Mimosa invi.sa Colla [Leguminosael 213 0.78 4.26 5.46 6.6 14.34 3.65 24. 

I 2 i.Azerarum conyzoides (L.) L. [Comoositael 134 0.46 2.68 5.83 3.89 9.02 3.9 16.8 

I Chromo/aena odorata (L.) R. M. King & H. 

\ 3:Rvb. fComoositael 117 0.68 2.34 3.44 5.75 7.88 2.3 15.9 

I 5 · Cterwkndrum infortunatum L. [Lamiaceael 119 0.34 2.38 7 2.88 8.01 4.68 15.5 
I 

5 Parthenium hysterophorus L. [Compositael 67 0.46 1.34 2.91 3.89 4.51 1.95 I 0.3 

INaJciaJum herpeticum Buch.-Ham. ex Arn. ,r 

6 ; fl caci naceat 1 13 0.02 0.26 13 0.17 0.88 8.7 9.7 

7 wntana camara L. [Lamiaceae] 47 0.34 0.94 2.76 2.88 3.16 1.85 7.8 

8 Mimosa pudica L. fLeguminosac] 41 0.32 0.82 2.56 2.71 2.76 1.71 7.1 

9 Sida acula Burm.f. [Malvaccac] 34 0.44 0.68 1.55 3.72 2.29 1.03 7.0 

10 Senna tora (L.) Roxb. [LcgurninosucJ 31 0.44 0.62 1.41 3.72 2.09 0.94 6.7 
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11 Op/ismcnus burmanni (Ret z. ) P. Bcnuv. IPooccacl 33 0.3 8 0.66 1.74 3.21 2.22 1.1( 

12 Ti·i1m1fetta rhomboidca Jucq. [Malvnccncl 29 0.36 0.58 1.61 3.05 1.95 1.0! 

13 Cvpem s compress11s L. [C:vpcmccac] 29 0.28 0.58 2.07 2.37 1.95 1.35 

14 Dn1optcris sikJ.:i11u:m,is (llcdd.) Kunt zc lDryoptcridoccuc] 29 0.24 0.58 2.42 2.03 1.95 1.6; 

15 Dip/azium <:sculentum (Retz.) Sw. [Athyriaccac] 27 0.2 0.54 2.7 1.69 1.82 1.8 I 
16 Svcrmacucc aJma Aubl. l Ruhiaccae I 24 0.26 0.48 1.85 2.2 1.62 1.2• 

17 L r rna fo/tat.z l. I Ma lntL'C:H~ 1 22 0.28 0.44 1.57 2.37 1.48 1.0~ 

18 S,. •r1Cdrcll,i nodiflora (L ) Gnc11n. ICompositnc] 23 0.16 0.46 2.88 1.35 1.55 I.~ 

19 lmxx rato-cylindrical (L.) Racu~'Ch. [Poaceae] 23 0.18 0.46 2.56 1.52 1.55 1.71 

20 Hwi'r-oc-01vle sibrhorpioides Lam. I Apiaccae 1 21 0.12 0.42 3.5 1.02 1.41 2 .] L 

J;:yilinga nemomlis (J.R. Forst. & G. Forst.) Dandy ex Hutch. 
:!l & Dalziel rcvoeraooie l 21 0.16 0.42 2.63 1.35 1.41 1.7( 

~ frstodiw,.i tlexuosum (L.) Sw. fLygodiaceael 21 0.18 0.42 2.33 1.52 1.41 1.5( 

., ~!Jdt'7oca.rDUS frwescens (L) W.T. Aiton fApocynaceae] 16 0.26 0.32 1.23 2.2 1.08 0.8~ 

2-t Cvanoris va£a (Lour.) Schull & Schult. f. fCommelinaceael 18 0.16 0.36 2.25 1.35 1.21 1.51 

Tabernaemonlana divaricata (L.) R. Br. ex Roem. & Schult. 
25 [Aoocvnsceae] 16 0.24 0.32 1.33 2.03 1.08 0.8S 

26!Commelina diffusa Burm. f. [Commelinaceael 17 0.18 0.34 1.89 1.52 1.14 1.2t 
' 27 Leu.cas zevlanica (L) W. T. Aiton. [Lamiaceae] 14 0.2 0.28 1.4 1.69 0.94 0.9L 

28 Pouzolzia zevlanica (L.) Benn. [Urticaceae] 14 0.12 0.28 2.33 1.02 0.94 1.5( 
29 Phaulopsis imbricata (Forssk.) Sweet fAcanthaceae] 13 0.1 0.26 2.6 0.85 0.88 }.7L 

30lCentella asiatica (L.) Urb. (Apiaceae] 13 0.18 0.26 1.44 1.52 0.88 0.9~ 

31 IA,usomeles indica (L.) Kuntze [Lamiaceae] 13 0.14 0.26 1.86 1.18 0.88 }.2L 

32 Dioscorea ventaohvlla L. rDioscoreaceael 13 0.14 0.26 1.86 1.18 0.88 1.2L 

33 Tuhonia diversifolia (Hemsl.) A. Gray [Compositae] 12 0.18 0.24 1.33 1.52 0.81 0.8S 

34 Cyperus rotundus L. [Cyperaceae l 12 0.16 0.24 1.5 1.35 0.81 1 
35 Tmnnnria cordata subso. diandra (Blume) [Caryophyllaceael 12 0.16 0.24 1.5 1.35 0.81 1 

36 Amaranthus srnnosus L. [ Amaranthaceae] 11 0.16 0.22 1.38 1.35 0.74 0.9~ 

37 Diascorea be/oohvlla Voigt ex Haines [Dioscoreaceae l 11 0.16 0.22 1.38 1.35 0.74 0.9; 

38 Hvotis suaveolens (L.) Poit. [Lamiaceae] 9 0.08 0.18 2.25 0.68 0.61 1.51 

39 Sida rhombifolia L. [Malvaceae] 9 0.08 0.18 2.25 0.68 0.61 1.51 

40 Phyllanthus urinaria L. [Phyllanthaceae] 9 0.1 0.18 1.8 0.85 0.61 1.: 
41 Hvoericum japonicum Thunb. [Hypericaceae l 8 0.1 0.16 1.6 0.85 0.54 1.0~ 

42 Alternanthera sessilis (L.) R. Br. ex DC. [Amaranthaceael 8 0.12 0.16 1.33 1.02 0.54 0.85 

43 Cheilocostus speciosus (J. Koenig) C. D. Specht fCostaceael 7 0.12 0.14 1.17 1.02 0.47 0.7~ 

44 E/ephantovu.s scaber L. fComoositael 6 0.06 0.12 2 0.51 0.4 I .. L . ..) 
45 Marinda anf!UStifo/Ja Roxb. [Rubiaccac] 7 0.1 0.14 1.4 0.85 0.47 0.9L 

46 Setaria pa/mifolia (J. Koeni2) StapffPoaceael 6 0.06 0.12 2 0.51 0.4 }.3L 

47 Solanum americanum Mill. [Solanaceac'I 7 0.1 0.14 1.4 0.85 0.47 0.9L 

48 Senna occldentalis (L.) Link [Leguminosae] 6 0.08 0.12 1.5 0.68 0.4 I 



28 NB U Journal of Plant Sciences Vol. 1 I, 2019. 

49 Piver bctleoides C. DC. f Piperaceae] 6 0.08 0.12 1.5 0.68 0.4 l 2.( 

50 
Cyanthillium cinereum (L.) H.Rob. 

[Compositael 6 0.08 0.12 1.5 0.68 0.4 1 2.( 

51 Merremia vitifolia (Burm. f.) Hallier f 
[Convolvulaceae] 6 0.1 0.12 1.2 0.85 0.4 0.8 2.( 

52 Eleusine indica (L.) Gaertn. l"Poaceael 4 0.04 0.08 2 0.34 0.27 1.34 u 
53 Jasminum dispermum Wall. fOleaceael 4 0.04 0.08 2 0.34 0.27 1.34 u 
54 Ophiog/ossum reticulatum L. fOphioglossaceae] 4 0.04 0.08 2 0.34 0.27 1.34 u 
55 Globba racemosa Sm. [Zingiberaceae] 4 0.06 0.08 1.33 0.51· 0.27 0.89 I.( 

56 Momordica dioica Roxb. ex Willd. 
fCucurbitaceael 4 0.06 0.08 1.33 0.51 0.27 0.89 u 

57 Paederia foetida L. [Rubiaceae] 4 0.06 0.08 1.33 0.51 0.27 0.89 u 
58 Stephania glabra (Roxb.) Miers 

[Menispermaceae] 4 0.06 0.08 1.33 0.51 0.27 0.89 I.( 

59 Tetrastigma dubium (Lawson) Planch. 
fVitaceael 4 0.06 0.08 1.33 0.51 0.27 0.89 1.( 

60 Typhonium trilobatum (L.) Schott fAraceae] 4 0.06 0.08 1.33 0.51 0.27 0.89 u 
61 Curcu/igo orchioides Gaertn. fHypoxidaceael 2 0.02 0.04 2 0.17 0.13 1.34 1.( 

62 Leea aequala L. fVitaceae l 2 0.02 0.04 2 0.17 0.13 1.34 1.( 

63 Dic/iplera bupleuroides Nees [Acanthaceae] 4 0.08 0.08 l 0.68 0.27 0.67 1.( 

64 Naravelia zey/anica (L.) DC. fRanunculaceae] 4 0.08 0.08 1 0.68 0.27 0.67 1.( 

65 Sauropus compressus MUII.-Arg. 
[Phy I lanthaceae l 3 0.04 0.06 1.5 0.34 0.2 l I.~ 

66 Alocasiafallax Schott [Araceael 3 0.06 0.06 I 0.51 0.2 0.67 I.~ 

67 Smilax orthoptera A.DC. fSmilacaceae] 2 0.04 0.04 l 0.34 0.13 0.67 I.I 

68 Thunbergia fragrans Roxb. f Acanthaceae] 2 0.04 0.04 l 0.34 0.13 0.67 I.I 

69 Tinospora sinensis (Lour.) Merr. 
[Menispermaceae l 2 0.04 0.04 l 0.34 0.13 0.67 I.I 

70 Desmodium oblonI!Um Benth. rLeguminosae] J 0.02 0.02 I 0.17 0.07 0.67 o.~ 
71 litsea g/utinosa (Lour.) C.B.Rob. rLauraceae] I 0.02 0.02 1 0.17 0.07 0.67 o.~ 

Non-invaded ( Herb layer) 
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Fig. 4: M scores of top ten species in Non-invaded herb layer. 
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Invaded ( Herb layer) 
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Fig. 5: IVI scores of top ten species in invaded herb layer. 
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 richness. MI = 
0.05, for 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
lat.cd to a higher val_ue of MI = 0.076 than that of 
invaded nrea. Similarity index of Sorensen was also 
calculated between these two vegetation tracts to 
0.70. TI1c vegetation in both the invaded and non
invaded areas was more of less similar in respect 
of species composition but differ in dominance 
pancm and species diversity. 

67.099 
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60.000 
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w 
=> 

■ SWI -' 30.000 
~ 
x , ■ CD w 20.000 0 
~ 

10.000 
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·10.000 
-10.475 

·20.000 
--- ---- --- - --· 

Fig. 6: Shannon-Weiner Index [SWI] and Concentration of Dominance [CD] of shrub and herb layer 
in innvaded and non-invaded vegetation. 



30 NBU.Journal of Plant Sciences Vol. I I. 2()/9. 

For herb layer of invaded and non-invaded nrcas, 
species diversi ty was ca lculuted to be I 0.46 and 
19.99 respectively. It indicated the less diverse 
vegetation of invaded nreas than the non invaded 
one : and was furt hl'.'r supported by the high 
conc~ntration of domirnrnce (22.50) in invaded 
areas th::in the lower valu~ (6.36) of concentration 
of domi n:rnce in non-invaded site. Higher 
i\-knh in irk ·~ index value also was found in case of 
non-inYsdc-d areas. Similarity index of these two 
,·egt't::i tions was found to be 0.87. 

From the foregoing result it can be easily realized 
th3t the occurrences of different taxa mainly the 
species and genera in both shrub and herb layers 
of i.ovade<l area was lesser than the non-invaded 
arc:3s. I\tl value of different dominant· species in 
:-0th the shrub and herb layers of invaded area 
was higher than the non-invaded area and the 
difference in NI values between the dominant and 
co-dominant species was higher in invaded area 
that indicated the unifonnity 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 
vegetation structure in invaded area. Comparison 
of species richness index or Menhinick's index also 
indicated the species poorness of invaded area. 
Similar type of finding was reported by,Blackburn 
et al. (2004) and Gaertner et 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 ofinvasive 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 
suggested. 

.References 

Acharyy~ A. and Das, A.P. ( 1998). Seven new 
angiospermic hosts of Orobanche 
aegyptiaca Pers. (Orobanchaceae). Bull. 
Bot. Surv. Jndi,. 40: 99 - IO 1. 

Blackbum, T.M., Cassey, P., Duncan, R.P., Evans, 
K.L. and Gaston, K.J. (2004 ). Avian 
extinction and mammalian introductions on 
oceanic islands. Science, 305: 1955 - 1958. 

Booth, B.D., Murphy, S.P. and Swanton, C.J. 
(2003) . Wee.d Ecology in Natural and 
Agricultural Systems. CABI Publishing, 
Willingford, Oxfordshire, UK. Pp. 288. 

Carlton, J.T. (2003). Community assemblage and 
historical biogeography in the North Atlantic 
Ocean: The potential role of human-mediated 
dispersal vectors. Hydrobio/, 503: 1 - 8. 

Chowdhury, A. and Das,A.P. (2013). Aquatic and 
semi-aquatic macrophytic diversity of the 
river Karala at Jalpaiguri, West Bengal, India 
and their growth form analysis. 
International Journal of Pharma and Bio 
Science, 4(4): 1336- 1343. 

Das, A.P. ( 1996). Rediscovery of Streptocaulon 
sylvestre Wight - an endangered and little 
known endemic plant of Eastern India. J. 
Bomb. Nat. His(. Soc. 93(2): 320 - 322. 

Das, A.P. (2002). Survey of naturalised exotics in 
the flora ofDarjiling Hills, West Bengal, 
(India).J. Econ. Tax. Bot. 26(1): 31-37. 

Das, A.P. (2011 ). Conservation efforts for East 
Himalayan Biodiversity and need for the 
establishment of corridors. In: Ghosh, C. and 
Das, A.P. (eds). Recent Studies in 
Biodiversity and Traditional Knowledge 
in India. Sarat Book House, Kolkat~ Pp. 
329-346. 

Das, A.P. and Ghosh, C. (2011 ). Plant wealth of 
Darjiling and Sikkim Himalayas vis-a-vis 
Conservation. NBU J. Pl. Sci. 5(1): 25 -
33. 

Das, A.P. and Lahiri, A.K. ( 1997) . 
Phytosociological studies of the ground 



Impact of invasive alien weeds on phytodlvcrsity .. .. Kishor Biswas nnd Abhaya Prasad Das 3 1 

covering flora in different types of vegetation 
in Tiger Hill, Darjeeling Disllict, West Bengal 
(India). /,idia11 Fm: 123 ( 12): 1176 - 1187. 

Das, A.P.) Ghosh. C .. Sarkar, A,, Biswas, R., 
Biswas. K., Chowdhnry, D .. Lama, A., 
M<,ktan. S. and Chowdhury. A, (20 l On). 
Prelimimuy report on the Medicinal Plants 
from three MPCAs in Terai and Duars of 
West Bengal, India. Pleione, 4( l ): 90 - 101. 

Das .. A.P .• Sa.manta, A.K. and Biswas, Kishor 
(20 l Ob). A census of Piper L. (Piperaceae) 
in Terai, Duars and the hills of Darjeeling 
and Sikkim Himalayas, Pleione, 4(1): 33 -
41. 

G1lertner, M., Den, Bree A., Hui, C. and 
Richardson, D.M. (2009). Impacts of alien 
plant invasions on species richness in 
Mediterranean-type ecosystems: a meta
analysis. Prog. in Physical Geog. 33: 319 
-338. 

Ghosh, C. (2006). Biology of tea garden weeds in 
Darjeeling Districts of West Bengal, India. 
Ph.D. thesis. North Bengal University, 
West Bengal, India. 

fUCN (2000). IUCN Guidelines for the 
Preservation of Biodiversity Loss caused 
by Alien Invasive Species. Gland, 
Switzerland. 

Kadir, Manzur A.F.M. and Das, A.P. (2007). 
Reproductive capacity and seedling 
survivability of Streptocau/on sylvestre 
Wight - an endangered and endemic plant 
of Eastern India. Pleione, 1 (2): 62 - 68. 

Menhinick, E.F. ( 1964 ). A comparison of some 
species- individual diversity indices applied 
to samples of field insects. Ecology, 45: 859 
- 861. 

Misra, R. ( 1968). Ecology Workbook. Oxford & 
I. B. H. Calcutta. 

Moktan, S. and Das, A.P. (2013 ). Diversity and 
distribution of invasive alien plants along the 
attitudinal gradient in Darjiling Himalaya, 
India. Pleione, 7(2): 305 - 313. 

Roghubanshi, A.S., Rai, L.C., Oaur, J.P. and Singh, 
J.S . (2005). Invasive Alien Species and 
Biodversity in India. Curr. Sci. 88(4): 539 
-540. 

Rai, U. (2006). Characterization of plant 
biodiversity in Darjiling hills using 
remote sensing techniques. (Unpublished 
doctoral dissertation). North Bengal 
University, West Bengal, India. 

Rai, U. and Das, A.P. (2005). Inventory of tree 
species in the lower hill of Darj iling district. 
In: Pandey, A.K., Wen, Jun. and Dogra, 
J.V.V. (eds). Plant Taxonomy: Advances 
and Relevance. CBS Publishers and 
Distributors, New Delhi, Pp. 101 - 118. 

Rai, U. and Das, A.P. (2008). Diversity of Trees 
in the Darjiling Foothill Region of Eastern 
Himalaya. NBU J. Pl. Sci. 2: 39 - 57. 

Sarkar,A., Sarkar, S. and Das,A.P. (2009). Change 
of vegetation structure in Gorumara National 
Park due to anthropogenic interferences. 
NBU J. Pl. Sci. 3: 71 - 76. 

Sarkar, Aj ita (2011 ). Ethnobotanica/ Studies of 
Sub-Himalayan Duars in West Bengal 
and Assam with particular reference to 
the Tribe Mech. Ph.D thesis, North Bengal 
University, India. 

Shannon, C.E. and Winer, W. ( 1963). The 
mathematical theory of communication. 
University of Illinois Press, Urbana 
(Albama), Illinois. 

Simpson, E.H. (1949). Measurement of Diversity. 
Nature. 163: 688. 

Sorensen, T. ( 1968). A method of establishing 
group of equal amplitude in plant sociology 
based on similarity of species content. Kg/. 
Danske Videnskab. Selskab. Biol. 
Skrifter 5(4): 1 - 34. 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

