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ABSTRACT

Plant invasions in tropical ecosystems are being increasingly realized particularly in highly dynamic but
fragile dry tropical ecosystems, where there is generally little ecological information on invasions in
subterranean vegetation. The present study was carried out to understand the floristic composition of both
seed bank and standing vegetation across a range of five diverse anthropo-ecosystems in an urban region
in Indian dry tropics. A total of one hundred soil samples (each of size of 25cm×25cm from 0-5 cm and 5-10
cm depth) from five anthropic sites (vegetation of University campus, polluted Kali River bank, Brick kiln,
Waste land and Road side) were analyzed for their taxonomic position, life form and bio-geographic origin
of the seedling emergents in relation to the flora in standing vegetation. A total of 221 plant species (58%
aliens, 34% of aliens of American origin, 75% weedy herbs) in standing vegetation spread over 54 families
were recorded in standing vegetation of the study sites with more than 55% representation from eight
dominant families led by Fabaceae, Poaceae and Asteraceae followed by Malvaceae, Amaranthaceae and
Solanaceae. In contrast, a total of 81 seed bank flora (10 unidentified, 62% aliens, 43% of American origin,
87% herbs) distributed over 32 angiospermic families were recorded. While none of the seed bank vegetation
at any site showed significant similarity with its standing vegetation indicating the minor role of seed bank
flora in the regeneration of the standing plant communities above ground. However, a considerable similarity
among seed banks and standing vegetation at other sites indicated a significant possible role of anthropogenic
activities in the urban regions of Indian dry tropics, evinced by the largest proportion of grasses and herbs
dominated by exotics, especially of American origin. These aliens through successful naturalization via
seed banks may cause homogenization of floristic structure. In conclusion, the present study revealed a
heavy scale of intrusion by the alien plants dominated by American elements into not only standing
vegetation but also in seed banks across the anthropic sites in urban regions in Indian dry tropics which is
likely to alter the standing vegetation floristic structure with a larger abundance of alien flora.
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Introduction

Understanding the diversity and density level of
Seed bank (SB) is important for designing conserva-
tion and restoration programs in degraded ecosys-
tems, especially in arid ecosystems. SBs are consid-
ered an essential constituent of plant communities

since the potential to reclaim communities after dis-
turbances are believed to lie mainly in the buried
seed populations (Song et al., 2017). Their studies
facilitate an understanding of secondary succession
and assume the first step for the design of ecological
restoration plans, as SBs contribute to the diversity
and dynamics of most plant communities (Singhal,
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2014). Consequently, SB characteristics elucidate
seed dynamics in various vegetation types. The sci-
entific knowledge of SB is used for land use plan-
ning and policy formulation for conservation or res-
toration programs (Shiferaw et al., 2018). For dry
tropical anthropo-ecosystems, it is an important eco-
system resilience component and represents a stock
of regeneration potential in many plant assem-
blages. These SBs have the capacity to survive for a
long period in the soil and overcome the poor estab-
lishment stress and low survival rates of seedlings
during drier years (Santos et al., 2018) and contribute
significantly to the re-establishment of plant species
lost from the original plant community. The seeds in
such anthropo-ecosystems remain dormant till ex-
posed to favorable germination conditions such as
increased light, temperature, or moisture conditions
which are inadvertently associated with distur-
bances and ecosystem perturbations (Weerasinghe
et al., 2019). In fact, SBs may be considered as species
reservoirs consisting of transient, short-term persis-
tent, and persistent seeds (Gioria et al., 2012). This
reservoir basically corresponds to the non-germi-
nated seeds but is potentially capable of replacing
the annual adult plants, which had disappeared by
natural death or and perennial plants that are sus-
ceptible to plant diseases, disturbances and animal
consumption including man (Taiwo et al., 2018). It
commonly acts as a reserve out of which new re-
cruitment may occur under favorable environmen-
tal conditions (Kolodziejek and Patykowski, 2015).

Tropical ecosystems are considered highly dy-
namic and rich in biodiversity but due to immense
developmental activities here in dry tropics, in par-
ticular, its fragility is being increasingly reported,
especially in and around urban and peri-urban eco-
systems. The delicate balance of ecological processes
in these ecosystems in dry tropics is inadequately
investigated with respect to the surface vegetation
and seed bank potential. While it is widely acknowl-
edged that biological invasion is the second largest
threat to biodiversity (Pauchard and Shea, 2006;
Pimentel et al., 2001) there has been little attempt to
investigate invasion into seed banks and standing
vegetation with respect to the success of alien intru-
sion into SBs. The present study aimed to examine
how the nativity and life form of plant species in
standing vegetation and seed banks across diverse
anthropo-ecosystems in Indian dry tropics.

Materials and Methods

Study area

Location and topography

The study area was located at Meerut (28°57' and
29°02' N lat. and 77°40' and 77°45' E long.), at 237.4
m above MSL (mean sea level) which falls in the
upper doab of the Ganges and Yamuna rivers,
which is mainly composed of Pleistocene and sub-
recent alluvial sediments transported and deposited
by river action from the Himalayan region. This

Fig. 1. Ombrothermic diagram indicating total rainfall distribution over different months and
mean monthly minimum and maximum temperature of the study area in Meerut.
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metropolitan city at a distance of 72 km from the
national capital Delhi, occupies an area of about 142
km2 and it is the fifth-largest town (population-wise)
in Uttar Pradesh after Kanpur, Lucknow, Agra and
Varanasi. It is basically the major agricultural region
of western U.P. where sugarcane, wheat, maize,
paddy, vegetables and fruit orchards are cultivated
in abundance. Some of the prominent industries in
the city are textile, tyres, sugar, transformer, chemi-
cals, pharmaceutical, distillery, paper, engineering,
sports goods and publishing.

Climatic condition

Meerut has a moderate type of climate. The study
area has three major seasons: rainy (Jul-Oct), winter
(Nov-Feb) and summer (Mar-Jun). The mean maxi-
mum and minimum temperatures were in the
month of May (38.2 °C) and January (7.8 °C) respec-
tively (Fig. 1). The daily relative humidity varied
from 9 to 100%. Annual mean rainfall was 784.8 mm
received mostly during monsoon (Jul-Oct). This cli-
mate data is based on data from five years(2016-
2020) obtained from the records of the meteorologi-
cal office, Meerut (Chaudhary Charan Singh Univer-
sity Campus Meerut).

Study Sites

Five permanent study sites representing diverse
habitat conditions were selected for investigation in
this study.
i). University campus (UC): Chaudhary Charan

Singh University (formerly, Meerut University)
established in 1965, is one of the premier and
largest state universities in Uttar Pradesh with a
vast, beautiful and lush green campus with a
large number of planted trees spread over 222
acres of land. The campus is covered with a va-
riety of weeds and ruderals. A total of over half-
million students from over one thousand affili-
ated colleges are enrolled here who are fre-
quently seen moving in large numbers into the
campus for one purpose or the other.

ii). River bank (RB): Kali River, a tributary of
Ganga, originates from Muzaffarnagar (U.P)
and after a long journey through the
Muzaffarnagar, Meerut, Bulandshahr and
Aligarh finally merges with Ganga near
Mahdurpur village at Kannauj in Farrukhabad
district. Kali river, passing through the eastern
edge of Meerut city, is a sink of untreated and
partially treated industrial effluents, domestic

sewage and urban waste. The study site was lo-
cated along the banks of Kali River near
Gokalpur village on the state highway (SH-14
Meerut to Garhmukteshwar).

iii). Brick kiln (BK): Bricks are one of the most im-
portant construction materials that fulfill the
growing demand of urban expansion in India.
Our country is the second-largest producer of
bricks in the world after China. There are about
70 brick kiln industries in the Meerut district.
The brick kiln site was located at SH-14 (Meerut
to Garhmukteshwar) near Hasanpur Kaddim
village, working continuously for the last 4-5 de-
cades. More than five hundred people have
been employed who are local residents and mi-
grants from the state of Bihar and Bengal.

iv). Waste land (WL): This site is located at National
Highway (NH-334 Meerut to Hapur) called
‘Lohiya Nagar dumping ground’. It receives
waste byproducts of human activities such as
households, public places, hospitals, commer-
cial centers, construction sites and various in-
dustries across the Meerut region.

v). Road side (RS): This region has witnessed a
rapid upsurge in transportation due to develop-
mental activities in the last 4-5 decades. There
are two expressways, six NHs and five SHs in
the sub-region of western Uttar Pradesh. Meerut
is the second-largest city after Delhi in the Na-
tional Capital Region (NCR) of India. It is well
connected with roads to highly advanced urban
centers e.g., Delhi, Noida, Ghaziabad,
Gurugram and Dehradun lying in the vicinity.

Species composition

Standing Vegetation

Floristic composition of study sites was recorded
seasonally from April 2018 to March, 2021. Plant
species were identified according to Sharma, (1980);
Gaur, (1999) and according to the available flora of
Duthie, (1960). They were listed alphabetically in
tabular form with family, life form, bio-geographical
origin and site-wise distribution in standing vegeta-
tion and underground flora (Table A). Nomencla-
ture and families of listed plant species were up-
dated using the taxonomic on-line POWO (https://
powo.science.kew.org) database. Bio-geographical
origin of the plants was recorded from the published
literature (Reddy, 2008; Khanna, 2009; Sekar, 2012;
Joshi and Rawat, 2011; Khuroo et al., 2007; Agrawal
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and Narayan, 2017; Singh et al., 2010; Kumar and
Bihari, 2015; Negi and Hajra, 2007) and online avail-
able database (https://powo.science.kew.org;
https://www.cabi.org).

Soil seed bank

Seed bank samples were collected in two seasons
(March, 2019, Summer; November 2019, Winter) to
determine the taxonomic position of the emergent
seedlings. Five seasonal soil samples (each of the
size of 25cm×25cm) at two depths (0-5 cm) and (5-
10cm) were collected from each of the five study
sites with the help of knife and spoon. The seed was
taxonomically analyzed following seedling emer-
gence method. This technique is considered effective
for assessing both the transient and persistent com-
ponents of seed banks (Thomson and Grime, 1979).
Before the collection of soil samples, the surface of
the soil was cleared off the existing live plant parts,
litter, debris etc. The soil was air-dried and sieved
through 2 mm sieve to remove the vegetative frag-
ments. The soil was then spread uniformly in round
earthen pots (size 29 cm upper diameter, 25 cm bot-
tom diameter and 9 cm deep). Pots were placed in a
shade-house with transparent roof and fiber walls.
The pots were watered regularly. The seedling
emergence was investigated for eleven months to
record the late emergents too. The seedlings were
allowed to grow to the identifiable stage and then
eliminated.

Data analysis

Similarity Coefficient

Sorensen similarity coefficient (Southwood, 1978)
was estimated according to the following formula to
calculate the similarity among the standing vegeta-
tion and soil seed bank across five selected study
sites.

SC =

aN = total number of species in a vegetation ‘a’
bN = total number of species in a vegetation ‘b’
jN = the number of common species in both

standing vegetation and soil seed bank sites.

Results

Floristics

Standing vegetation and seed bank

In the present study, a total of 221 angiospermic
plant species (186 dicots and 35 monocots) distrib-
uted over 178 genera and 54 families (48 dicots and
6 monocots) were recorded in the standing vegeta-
tion across five different study sites (UC, RB, BK,
WL and RS) in the dry tropical region of Meerut
(Table A). The top eight dominant families ac-
counted for (58.4%) flora recorded in standing veg-
etation (Fig. 2).

On the other hand, in the seed bank a total of 71

Fig. 2. Number of species across dominant angiospermic families in the standing vegetation and seed bank
in adry tropical urban region at Meerut.
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angiospemic flora were recorded (Table A), the top
eight dominant families were Malvaceae, Poaceae,
Amaranthaceae, Asteraceae, Fabaceae, Solanaceae,
Moraceae and Convolvulaceae which accounted for
45 species (55.6%) of total SB flora (81) recorded in
our study. A total of 81 angiospermic plant species
(71 identified and 10 unidentified) distributed over
62 genera and 32 families were recorded from di-
verse seed banks under diverse anthropic sites.
Much lower number of flora were recorded in SB
vegetation (81) compared to that in standing vegeta-
tion (221).

Diversity and life form

The number of flora in SV at all the investigated five
sites (92-101) was generally more than three times
the no. of flora in their corresponding SBs (25-35). It
was noteworthy that out of eight top dominant
angiospemic families recorded, seven were common
to both SV and SB vegetation. The number of plant
species common to both SV and SB varied between
23 and 32 at these studied sites and the number of
SB species uncommon to their corresponding SV
was much lower 2-3 at UC, RB, and Bk sites and 7 at
WL and RS sites (Table 1).

Among the different life forms (Table A) while
herb flora dominated both the SV and SB, tree flora
was also recorded in both vegetation types, albeit

the SV tree flora was about 6 times the SB tree flora.
Climbers and shrub species were much lower in SB
vegetation (Table 2).

Similarity analysis

The analysis of the similarity of SV and SB of the five
anthropic sites indicated that no SV at any site had
> 50% similarity (Sorensen index > 0.50) with any SB
vegetation studied, although some SV sites showed
> 50% similarity with SV at other sites (Table 3) viz.
SV of UC with that of RB and BK sites; SV of RB
with WL, BK and RS sites; SV of BK with WL and
RS. SBs of these study sites also showed the varying
scale of inter-site SB similarity. SB of UC showed >
0.50 similarity coefficient with that at RB and BK
sites. SB of RB site showed similar relation with SBs
at WL and RS sites. Higher similarity was recorded
between SBs of BK and WL sites and comparable
similarity was also exhibited by SBs at RS and RB
sites.

Species nativity analysis

In this study, the recorded angiospermic flora in
terms of nativity belonged to twelve different bio-
geographic regions (Table 4). Among these, seven
major geographical regions contributed about 96%
in SV and 97% in SB. The American continent con-
tributed the largest number (34% in SV and 42% SB)
of exotic plants. The native species were only 42% in
SV and 38% in SB.

Discussion

Alien flora in seed bank and standing vegetation

The present study revealed a large scale of intrusion
by alien flora not only in the standing vegetation of
dry tropical urban regions in India but also in its soil
seed banks. This intrusion by exotic flora was evi-
dently comparable in both standing vegetation
(58%) as well as seed bank (62%), reflective of the

Table 1. Diversity (species count) in standing and seed bank vegetation across five different anthropic sites in a dry
tropical urban region at Meerut, India.

Sl. Vegetation Species count at different study sites.
No. UC RB BK WL RS

1 Standing vegetation 96 100 101 96 92
2 Soil seed bank 25 35 27 32 31

23* 32* 25* 25* 24*

*Represents the number of species common to both standing vegetation and seed bank.
Site code: UC - University campus; RB - River bank; BK - Brick kiln; WL - Waste land; RS - Road side.

Table 2. Life form of plant taxa in standing vegetation
and soil seed bank from diverse anthropogenic
sites in a dry tropical region of Meerut, India

S. Life form Number of plant species
No. Standing Seed

vegetation Bank

1 Tree 35 6
2 Shrub 10 1
3 Climber 11 2
4 Herb 165 62
5 Unknown (UK) - 10

Total number of species 221 81
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Table 4. Bio-geographical analysis of flora in standing
and seed bank vegetation in a dry tropical
anthropic urban region in India.

Sl. Bio-geographical origin Standing Seed
No. vegetation  Bank

1 India 93 27
2 Tropical America 48 18
3 South America 18 10
4 Africa 18 2
5 Asia 16 5
6 Europe 10 5
7 North America 8 2
8 Eurasia, Africa 6 -
9 Australia 1 1
10 Asia, Australia 1 -
11 Asia, Africa 1 1
12 Eurasia 1 -

Total 221 71

*India category includes all those plants whose origin is
in India as well as in any other country/continent at the
same time.

Table 3. Similarity coefficient (Sorensen Index) of standing and seed bank vegetation at five anthropic habitats in dry
tropical urban region of Meerut, India.

UC RB BK WL RS
SV SB SV SB SV SB SV SB SV SB

UC SV 1
SB 0.38 1

RB SV 0.49 0.32 1
SB 0.31 0.51 0.47 1

BK SV 0.59 0.30 0.61 0.37 1
SB 0.31 0.54 0.33 0.39 0.39 1

WL SV 0.36 0.21 0.56 0.24 0.50 0.26 1
SB 0.27 0.39 0.44 0.51 0.38 0.51 0.39 1

 RS SV 0.44 0.26 0.50 0.33 0.51 0.30 0.41 0.31 1
SB 0.24 0.36 0.38 0.55 0.32 0.41 0.22 0.41 0.39 1

SV represents Standing vegetation; and SB Seed bank.
Site code: UC-University campus; RB-River bank; BK-Brick kiln; WL-Waste land; RS-Road side.

high vulnerability of urban ecosystems in Indian dry
tropics, reportedly resulting into altered vegetation
structure in diverse anthropic ecosystems after
elimination of the native plant species (Gupta and
Narayan, 2010; 2011). Higher intrusion into seed
banks reflected the progressive naturalizing ability
of these aliens in these ecosystems where they may
later turn invasives with higher phenotypic plastic-
ity, as suggested for Chenopodium murale in these dry
tropical anthropic ecosystems (Gupta and Narayan,
2012) resulting into further reduction of native
biodiversity. Majority of the alien flora were of

American origin that alone contributed 34% to the
standing vegetation and 43% to the seed banks in
this study. These alien species have evidently estab-
lished themselves in the Indian tropics successfully
over the last 4-6 decades (Table 5) and are likely to
impact dominant vegetation structure above ground
in future. At the scale of India, some workers
(Nayar, 1977; Reddy, 2008) had reported only 18%
alien flora out of 16809 recorded flora by them. This
representation of alien flora varied at regional levels
of study. The dry tropical Allahabad region in India
was reported to have 38% alien intrusion (Sharma
and Pandey, 1984), Rajasthan region showed only
11% exotics (Pandey and Panwar, 1994). The rela-
tively cooler regions of Pantnagar had 44.5% alien
flora (Joshi and Rawat, 2011) and Kashmir 29%
(Khuroo et al., 2007). Maheshwari (1963) reported
the occurrence of 27% alien flora in the Delhi region.
However, a much higher degree of exotic plant in-
trusion in dry tropical peri-urban vegetation in the
National capital region of Delhi (89%) that included
largest of American origin (39%) was reported by
Agrawal and Narayan, (2017). In contrast, only 15%
and 19% aliens were reported in Barda Hills, Gujrat
(Nagar et al., 2004) and Doon valley, Uttarakhand
respectively (Negi and Hajra, 2007; Babu, 1977). Of
the 4700 recorded species the invasive aliens in
Uttarakhand were reported to be only 3% in 2007
(Uniyal et al., 2007).

Seed bank flora recorded in this study (81) was
much lower than that recorded in standing vegeta-
tion (221). However, the top most eight dominant
families were considerably common, albeit varying
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in order (Fig. 2). While Fabaceae and Poaceae were
the top two dominants in standing vegetation fol-
lowed by Asteraceae, Malvaceae, Amaranthaceae
and Solanaceae, in the subterranean vegetation,
Poaceae and Malvaceae were two most equally
dominant families, closely followed by
Amaranthaceae, Asteraceae, Fabaceae and Solan-
aceae. A comparable dominance of these
angiospermic families viz Asteraceae, Fabaceae,
Amaranthaceae and Malvaceae in the standing veg-
etation in Asian regions (Wu et al., 2004a, b; Zerbe et
al., 2004) and also in other parts of the world has
been reported (Pysek, 1998).

Grasses belonging to Poaceae have been gener-
ally suggested to predominate in areas under heavy
disturbance, as found in the presently investigated
study sites. While predominance of leguminous
members in the vegetation reflected adaptive signifi-
cance under nutrient-poor dry tropical conditions
here (Narayan, 1992; Gupta and Narayan, 2006), the
increasing dominance of the family Asteraceae (20
in SV and 5 in SBs) reflected the increasing preva-
lence of weeds in particular. Asteraceae is consid-
ered a dominant invasive family not only of the In-
dian Himalayan Region (Sekar, 2012) but also of
Uttar Pradesh (Singh et al., 2010) and the whole of
India (Reddy, 2008). One of this family’s members
Parthenium hysterophorus is one of the world’s lead-
ing worst invasive weeds. It completes 3-4 life cycles
in a year and has occupied nearly all diverse habi-
tats across the whole of India (Gupta and Narayan,
2006; 2010; Chaudhary et al., 2015). Other Asteraceae
members found in this study included Ageratum
conyzoides, Erigeron spp., Gamochaeta pensylvanica

and Xanthium strumarium. Besides these, the other
most dominant invasive alien weeds in this dry
tropical region were Lantana camara, Cannabis sativa,
Chenopodium album, Dysphania ambrosiodes,
Echinochloa colonum, Nicotiana plumbaginifolia, Oxalis
corniculata, Malvastrum coromandelianum, Croton
bonplandianum, Argemone mexicana, Alternanthera
philoxeroides and Alternanthera pungens which are
reported to adversely affect human health and agri-
cultural productivity in this region.

Amongst the different life forms in SV and SBs,
the herbs formed the most dominant component
(75%) followed by tree, climber and shrub (Table 2).
Higher number of herbaceous species could be at-
tributed to increased anthropogenic activities in the
studied urban ecosystems, as increased disturbance
intensity is suggested to favor invasion by herba-
ceous flora (Gurarni et al., 2010). In fact, at such eco-
logically disturbed sites, herbaceous species have
been often opined to have a far better chance of re-
covery from the seed banks compared to the woody
species (Teketay, 2005; Sanou et al., 2018). The an-
nual life forms, here at these anthropic sites, are usu-
ally more than the perennial species, more forbs
than grasses, and more weed than non-weed species
(Sternberg et al., 2003). The annual plant communi-
ties commonly produced seeds lying in the seed
bank that easily germinate which could be used as
alternate germination strategy (Pekas and Schupp,
2013; Hongyuan et al., 2018). Occurrence of only 42%
native flora in SV and 38% in SBs could be attributed
to greater viability and tolerance to harsh conditions
by alien flora especially the most dominant herba-
ceous ones.

Table 5. Comparative flora in the standing vegetation in different regions of India

Total flora Aliens Invasive
Study area Reference Spp. Gen. Fam. Spp. % aliens

Spp. %

Delhi (Maheshwari, 1963) 531 326 92 - 27 - -
India (Nayar, 1977, Reddy, 2008) 16809 - - - 18 173 1
Allahabad (Sharma and Pandey, 1984) - - - 458 38 - -
Rajasthan (Pandey and Panwar, 1994) - - - 206 11 - -
Barda Hills, Gujrat (Nagar et al., 2004) - - - 154 15 - -
Kashmir (Khuroo et al., 2007) - - - 571 29 93 5
Doon-Valley, Uttarakhand (Negi and Hajra, 2007, Babu, 1977) 1230 624 115 436 19 - -
Uttarakhand (Uniyal et al., 2007) 4700 1503 231 - - 129 3
Uttar Pradesh (Singh et al., 2010) - - - - - 152 -
Pantnagar (Joshi and Rawat, 2011) 360 259 76 160 44 60 19
Bulandshahr (Agrawal and Narayan, 2017) 87 78 28 77 89 37 48
Meerut Present study 221 78 54 128 58 36 16
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Similarity analysis of seed bank and standing
vegetation

Analysis of floristic similarity between SV and SBs
at five anthropic sites indicated the occurrence of 92-
101 species in SV and 25-35 species in SBs at these
sites, and the number of species common to both SV
and SB at a site varied between 23 and 32 species
(Table 1). However, the comparison of Sorensen’s
similarity coefficient estimates between standing
vegetation and seed bank at none of the investigated
five anthropic sites showed > 0.5 value reflective of
poor similarity between SV and SB at any study site,
thus, clearly indicating the minor role of seed bank
in regenerating the standing plant communities, and
a crucial role of seeds dispersed from the surround-
ing plant communities (Ssali et al., 2018). However,
some sites; SV exhibited> 50% similarity with other
SV at other sites. Interestingly, even the SV of the
UC site, which could be considered relatively pro-
tected, exhibited > 50% similarity with highly dis-
turbed SV at RB and BK sites. This appears to be on
account of high mobility of humans and transport
vehicles in the university campus which caters to the
educational interest of several thousands of students
in the most populous state of Uttar Pradesh, situated
in close vicinity of the capital city Delhi. Heavy road
transportation and associated commercial activities
in and around this rapidly expanding urban sprawl
of Meerut could be the major reason behind the
similarities recorded here. Highways and roads are
suggested to favor the transport and dispersal of
invasive plants by increasing disturbance intensity
(Pollnac et al., 2012) or by facilitating seed dispersion
of invasive species (Thiele et al., 2008; Delnatte et al.,
2012). Vehicular transport-mediated seed dispersal
possibly explains the significantly high similarity in
SV of RB with that of WL and BK and similarity in
SV of BK with that of WL and RS anthropic sites. Ac-
cordingly, it is noteworthy that similarity between
both SV and SB of RS when respectively compared
with that at the RB site is over 50%. Similar is the
cases of considerable similarity recorded among SV
and SBs at WL, RB and BK sites, and between BK
and UC site (Table 3). Both SV and SB of UC site also
shared respectively significant similarity with that of
highly anthropic sites RB and BK. Thus, disturbance
appears to have a homogenization impact on both
SV and SBs. But, none of the sites showed over 50%
similarity between their individual site’s SB and SV
composition. This is explicable in terms of random

transport-mediated seed-propagule dispersal as
well as the variability of seed viability and harshness
of the host environment.

Conclusion

The results show a heavy scale of intrusion of alien
flora predominated by American floristic elements
in a dry tropical region, which via successful natu-
ralization in seed banks may cause homogenization
of floristic structure above and below ground.
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