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The expansion of invasive alien species in wetlands leads to a reduction in 
native plant diversity. Invasive weeds are also responsible for the shrinking 
of water bodies, and becoming a severe environmental problem. In this 
context, plant diversity of wetlands in the Shaheed Chandra Shekhar Azad 
Bird Sanctuary (SCSABS), Unnao, Uttar Pradesh, was surveyed. Eighty five 
species of higher plants have been listed of which 71 were dicots followed by 
14 monocots, belongs to 39 different families. Amarantheaceae is the 
dominant family with 7 species followed by Asteraceae, Fabaceae, Poaceae 
(6), Mimosaceae (5), Malvaceae (4), Convolvulaceae, Cyperaceae, 
Euphorbiaceae, Onagraceae, Solanaceae (3), Acanthaceae, Asclepidiaceae, 
Moraceae, Myrtaceae, Oxilidaceae, Pontederiaceae, Scrophularaceae, 
Tileaceae (2) and rest twenty families represented by only one species. The 
presence of Eichhornia crassipes, Typha angustata, Prosopis juliflora and 
Ipomoea carnea are considered as one of the most serious threat to the 
Shaheed Chandra Shekhar Azad Bird Sanctuary (SCSABS) wetland. A better 
planning in the form of early identification and reporting of identification and 
spread of noxious weeds is needed for their control.

Key words:  Bird sanctuary, Wetland, Alien invasive species, Angiosperm, 
Conservation.

Introduction

  The Shaheed Chandra Shekhar Azad Bird Sanctuary (SCSABS) is 
situated in the Unnao district of Uttar Pradesh on the Lucknow – Kanpur 
National Highway, about 45 km from Lucknow and almost the same 

o odistance from Kanpur (26 27'9.0696 N Latitude and 80 39'11.2356 E 
longitude). The sanctuary possesses a natural permanent water reservoir 
that recurrently fills up during rainy days. It is a convergence center of 
resident as well as migratory birds. The clayey soil of the wetland, with rich 
humus content and high water retaining capacity is fertile and favorable 
for plant growth including the invasive species. Wetland habits get 
enriched with floral components comprising of wetland plant species that 
are adapted to water logged soil and constitute the world's most 
productive ecosystems providing a crucial and wide variety of benefits to 
mankind, society and nature. Invasion of alien plant species in recent 
times has been recognized as the second worst thread after habitat 
distraction (Convention on Biological Diversity, 1992). 

  According to IUCN, alien invasive species are those alien species 
which become established in natural or semi-natural ecosystems or 
habitats, outside their natural distributional range and act as an agent of 
change causing threats to native biological diversity. The spread of non-
native or alien or exotic species has emerged in recent years as one of the 
most serious threats to biodiversity, undermining the ecological integrity of 
many native habitats and pushing some rare species to the edge of 
extinction, second only to habitat loss. 

  The introduction of invasive alien species is considered to be a 
leading cause of species endangerment and extinction in fresh water 
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systems (Claudi and Leach, 1999; Harrison and 
Stiassny, 1999; Sala et al., 2000). It can produce 
profound and irreversible changes to ecosystem 
structure and function (Mooney and Hobbs, 2000; Sakai 
et al., 2001). It competes with native species and causes 
severe economic losses (Dukes and Mooney, 2004; 
Antonio and Hobbie (2005); Sharma et al., 2005; 
Khanna, 2009; Pant and Sharma, 2011). The present 
study aims to document the alien invasive plants species 
along with their habit, phenology, categories, risk rank, 
native country and also review the probable impact risk 
by invasive plants to the ecosystem of (SCSABS). No 
authentic reports are available regarding the invasive 
plants of the sanctuary.

Material and Methods

  Surveys were made in the Shaheed Chandra 
Shekhar Azad Bird Sanctuary, Uttar Pradesh during the 
years 2023–2025, covering the summer, pre-monsoon 
and post monsoon seasons. Plant specimens were 
collected, dried, poisoned, mounted and identified by the 
usual taxonomic procedures and deposited in 
department of the college. The alien invasive species 
were listed, along with their accepted name, family, 
habit, phenology, collection number, categories 
(Noxious, Interfering and Naturalized), Fig. 3 risk rank 
which grouped into four risk ranks viz., high risk, medium 
risk, low risk and insignificant risk based (Fig. 2) (Table 1) 
on the Invasive species assessment protocol and field 

observations were recorded on the spread of the 
invasive species within the sanctuary. These were 
identified with the help of important floras (Hooker, 
1872–1897, Duthie, 1903–1929 etc.) assisted by 
matching with the available identified specimens for 
authentication and characterisation, Origin or nativity of 
the invasive species were established with the help of 
literature (Negi and Hajra, 2007; Tomar et al., 2008; 
Singh, 2011; Naithani et al., 2017; Naithani, 2024) as 
well through authentic websites. Enumeration is made 
as per the Bentham & Hooker (1862-83).

 Results and Discussion

  In the present study eighty five invasive plant 
species were obtained in Shaheed Chandra Shekhar 
Azad Bird Sanctuary (SCSABS) and these invasive 
plant species of higher plants have been listed of which 
71 were dicots followed by 14 monocots. These species 
are distributed in 68 genera and belongs to 39 families 
(33 dicot and 06 monocot families) (Fig. 1). 
Amarantheaceae is the dominant family with 7 species 
followed by Asteraceae, Fabaceae, Poaceae (6), 
Mimosaceae (5), Malvaceae (4), Convolvulacae, 
Cyperaceae, Euphorbiaceae, Onagraceae, Solanaceae 
(3), Acanthaceae, Asclepidiaceae, Moraceae, 
My r taceae ,  Ox i l i daceae ,  Pon tede r i aceae ,  
Scrophularaceae, Tileaceae (2) and rest twenty families 
represented by only one species. These families plants 
were categorised into 4 group viz., high risk, medium 
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risk, low risk and insignificant, based on the probable 
impact risk. Among them 12 are in high risk category. 
They need special attention in terms of control 
measures. Numbers of plants in medium risk and low 
risk are 13 and 58 respectively and 02 insignificant as 
per the risk assessment (Table 2).

  Constant monitoring is needed to prevent further 
spread and new intrusions because 07 invasive plants 
are noxious, 18 are interfering and 60 are naturalized. 
Out of the 85 plants species, 10 species are tree, 10 
species are shrubs, 62 species are herbs, 2 species are 
climbers and one species is twiner plant (Fig. 4). The 
spread of species such as Ageratum conyzoides L., A. 
houstonianum Mill., Albizia lebbeck (L.) Benth., 
Amaranthus spinosus L., Calotropis procera (Aiton) 
R.Br., Cyperus alopecuroides Rottb., C. difformis L., 
Digitaria ciliaris (Retz.) Koeler, Echinochloa colonum 
(L.) Link., Eichhornia crassipes (Mart.) Solms, 
Eragrostis atrovirens (Desf.) Trin. ex Steud., Imperata 
cylindrica (L.) Raeusch., Oxalis corniculata L., 
Parthenium hysterophorus L., Pistia stratiotes L., 
Prosopis juliflora (Swartz) D C., Ricinus communis L., 
Setaria verticillata (L.) P. Beauv., Typha angustifolia L. 
and Xanthium strumarium L., throughout the sanctuary, 
including wet and terrestrial areas of pond and it's 
periphery, as well as the wastelands, is alarming as 

39.72% of the sanctuary flora is covered under the alien 
invasive, posing threat to natural ecosystem within the 
sanctuary and if left unchecked, their further spread is 
likely to suppress the native germplasm of many 
economically potential species viz. Chenopodium album 
L., Solanum nigrum L., Psidium guajava L., Marus alba 
L., Ficus racemosa L. etc., which often also contribute to 
Avian food. The gregarious spread, decay, 
decomposition and deposition of many noxious aquatic 
weeds viz. Eichhornia crassipes (Mart.) Solms, Ipomoea 
carnea subsp. fistulosa (Mart. ex Choisy) D. F. Austin, 
Nymphaea nouchali Burm.f. and Typha angustifolia L., 
may lead to biomass accumulation in the pond causing 
shrinkage and shallowness of the water body and 
reduced oxygen contents in water. Hence invasion of 
alien weeds into the sanctuary is detrimental for the 
entire wetland which in tum may lead to diminished 
migration of birds into the sanctuary. However many 
species such as Acacia nilotica subsp. indica (L.) Willd. 
ex Delile, Echinochloa crusgalli (L.) P. Beauv., 
Echinochloa colonum (L.) Link, Prosopis juliflora 
(Swartz) DC. etc. have also become essential 
components of the sanctuary as they provide nesting 
space, nest building material and bird food. Most 
introductions were intentional. The invasive plants exert 
both direct and indirect effects on the forest ecosystem. 
Immediate measures are to be taken to restore habitats 

Table 1: Description of invasive risk rank used in the study

Risk rank Description

High Species represents a severe threat to native species and ecological communities

Medium Species represents moderate threat to native species and ecological communities

Low Species represents a significant but relatively low threat to native species and ecological communities

Insignificant Species represents an insignificant threat to native species and ecological communities

Fig. 1: Schematic representation of taxonomic categories of the alien invasive species of Dicots and Monocots

         Fig. 2 : Schematic representation of risk rank of the alien invasive species
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Fig. 3 : Species number under three different categories of alien invasive plants 
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measures. Numbers of plants in medium risk and low 
risk are 13 and 58 respectively and 02 insignificant as 
per the risk assessment (Table 2).
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Fig. 4 : Life forms of the alien invasive species.

Table 2 : List of alien Invasive species of Shaheed Chandra Shekhar Azad Bird Sanctuary, U.P. India

Malvaceae
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Convolvulaceae
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from alien invasive plants and eradicate the plants that 
are in the early phase of establishment. Also their further 
spread, in terms of new introductions and already 
established are to be strictly checked. Such a 
documentation study of invasive angiosperm species 
will definitely help a protected area like Shaheed 
Chandra Shekhar Azad Bird Sanctuary to develop 

conservation strategies of native flora.

Conclusion

  This study provides a primary data towards the 
invasive plants of Shaheed Chandra Shekhar Azad Bird 
Sanctuary. Plant invasions in the new areas alter 
indigenous community composition, deplete species 

diversity, affect ecosystem process and thus cause huge 
economic and ecological imbalance. A quick inventory 
and plant identification network are therefore, needed for 
early detection and reporting of noxious and naturalized 
weeds in order to control the spread of invasive plant 
species. It is suggested that strict measures at 
government and non-government levels including public 
awareness should be taken up to control the population of 
invasive alien species in order to conserve the indigenous 
flora of the sanctuary. There is every possibility that if the 
invasion of aliens will continue to operate unchecked, the 
endemic species may get extinct and germplasm of 
economic plants may become rare or even vanish. Action 
plans are to be developed for the eradication of high risk 
species. Being a tourist destination, thorough checking of 
the belongings of tourists is needed to prevent spread and 
further introduction.

Future scope

  Quantitative study is needed to assess the actual 
state of invasion. Continuous monitoring is to be 
ensured to prevent further spread. Programmers that 
raise awareness among tourists about biological 
invasions are to be designed, like placing boards etc. but 
no effective strategy has been developed till date. 
Therefore, it is suggested that there is urgent need of 
concerted research to develop suitable and eco-friendly 
control measures.

'kghn paæ 'ks[kj vktkn i{kh vHk;kj.; (SCSABS)] 
mÙkj çns'k] Hkkjr dh vknZzHkwfe;ksa esa fons'kh ,aft;ksLieZ 

çtkfr;ksa dk vkØe.k

fou; dqekj çtkifr ,oa ,e-ih-oh- foØe flag

lkjka'k

vknZzHkwfe;ksa esa vkØked fons'kh çtkfr;ksa ds foLrkj ls LFkkuh; 
ikni fofo/rk esa deh vk jgh gSA vkØked [kjirokj ty fudk;ksa ds 
fldqM+us vkSj ,d xaHkhj i;kZoj.kh; leL;k cuus ds fy, Hkh ftEesnkj gSaA 
bl lanHkZ esa] 'kghn paæ 'ks[kj vktkn i{kh vHk;kj.; (SCSABS)] 
mUuko] mÙkj çns'k esa vknZzHkwfe;ksa dh ikni fofo/rk dk losZ{k.k fd;k 
x;kA mPp ikS/ksa dh 85 çtkfr;ksa dks lwphc¼ fd;k x;k gS] ftuesa ls 71 
f}chti=kh vkSj 14 ,dchti=kh gSa] tks 39 fofHkUu dqyksa ls lacaf/r gSaA 
vejsfUFk;klh 7 çtkfr;ksa okyk çeq[k ifjokj g]S  bld s ckn ,LVjs ls h] 
iQcS ls h] ik,s lh (6)] feekls ls h (5)] ekyols h (4)] dkUW okYs oyq ls h] lkbijls h] 
;iw Qkjs fc;klh] vkus kxlsz h] lkys kuls h (3)] ,dFas kls h] ,LDyfs ifM;klh] ekjs ls h] 
ek;VlZs h] vkfW DlfyMls h] ikVas Ms fs j;klh] LØkis Qyq js ls h] Vkbyls h (2) vkjS  ckdh 
chl ifjokj dos y ,d çtkfr }kjk n'kk,Z  tkr s gAaS  bpkfs u;Z k ØfS lils ] VkbiQk 
,axqLVkVk] çkslksfil twyhÝyksjk vkSj biksfe;k dkusZ;k dh mifLFkfr dks 
'kghn paæ'ks[kj vktkn i{kh vHk;kj.; (,llh,l,ch,l) osVySaM ds 
fy, lcls xaHkhj [krjksa esa ls ,d ekuk tkrk gSA
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ikni fofo/rk esa deh vk jgh gSA vkØked [kjirokj ty fudk;ksa ds 
fldqM+us vkSj ,d xaHkhj i;kZoj.kh; leL;k cuus ds fy, Hkh ftEesnkj gSaA 
bl lanHkZ esa] 'kghn paæ 'ks[kj vktkn i{kh vHk;kj.; (SCSABS)] 
mUuko] mÙkj çns'k esa vknZzHkwfe;ksa dh ikni fofo/rk dk losZ{k.k fd;k 
x;kA mPp ikS/ksa dh 85 çtkfr;ksa dks lwphc¼ fd;k x;k gS] ftuesa ls 71 
f}chti=kh vkSj 14 ,dchti=kh gSa] tks 39 fofHkUu dqyksa ls lacaf/r gSaA 
vejsfUFk;klh 7 çtkfr;ksa okyk çeq[k ifjokj g]S  bld s ckn ,LVjs ls h] 
iQcS ls h] ik,s lh (6)] feekls ls h (5)] ekyols h (4)] dkUW okYs oyq ls h] lkbijls h] 
;iw Qkjs fc;klh] vkus kxlsz h] lkys kuls h (3)] ,dFas kls h] ,LDyfs ifM;klh] ekjs ls h] 
ek;VlZs h] vkfW DlfyMls h] ikVas Ms fs j;klh] LØkis Qyq js ls h] Vkbyls h (2) vkjS  ckdh 
chl ifjokj dos y ,d çtkfr }kjk n'kk,Z  tkr s gAaS  bpkfs u;Z k ØfS lils ] VkbiQk 
,axqLVkVk] çkslksfil twyhÝyksjk vkSj biksfe;k dkusZ;k dh mifLFkfr dks 
'kghn paæ'ks[kj vktkn i{kh vHk;kj.; (,llh,l,ch,l) osVySaM ds 
fy, lcls xaHkhj [krjksa esa ls ,d ekuk tkrk gSA
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