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The Gomti River, a key left bank tributary of the
Ganga River known for its cultural and ecological
importance, flows exclusively through Uttar Pradesh,
spanning approximately 930 km from its source at
Gomat Tal in Pilibhit district to its confluence with
the Ganga River at Kaithi in Ghazipur district. This
report offers a detailed evaluation of the river's
physical, biological, and socio-economic attributes,
along with an examination of the human pressures,
the conservation implications for the River and
recommendations.

The basin covers an area of 30,435 km? within the
Ghaghara-Ganga interfluve region of the Gangetic
Plain. The river is typically segmented into three
longitudinal parts: an upper stretch of 354 km
crossing the terai landscape, a middle stretch of 344
km flowing through the densely populated corridor
including Lucknow, and a lower stretch of 232 km
extending to its confluence with the Ganga. Each
segment displays distinct hydrological, geomorphic,
and ecological characteristics. The Gomti River basin
lies within the Upper Gangetic Plain biogeographic
zone and forms part of the Terai-Arc Landscape, a
globally significant biodiversity corridor in South
Asia. The basin landscape is characterised by

EXEGUTIVE
SUMMARY

alluvial plains predominantly composed of loamy
soils and falls under a humid subtropical climate,
experiencing hot dry summers, monsoon-driven
rainfall accounting for nearly three-quarters

of annual precipitation, and cool dry winters.
Agricultural land constitutes the largest share

of the basin, exceeding 76 per cent, while forest
cover is largely confined to the upper reaches and
represents only around five per cent of the total
area. Between 2008-09 and 2018-19, agricultural
and built-up areas expanded measurably, while
water bodies and wastelands contracted, reflecting
intensifying land-use pressures. This report provides
the first systematic, multi-year survey of aquatic and
semi-aquatic mammals across the entire 930 km
length of the Gomti River.

Ecological assessments were undertaken in

the Gomti River to ascertain occurrence and
distribution of the key aquatic species in the

River. The comprehensive literature review and
multiple biodiversity assessments were undertaken
in the Basic/Biodiversity Evaluation Units (BEU)
demarcated along the length of the River. A total of
186 BEUs were demarcated and the River was also
divided into upper, middle and the lower zones




for analysis. The multiple ecological assessments
recorded a total of 517 species, of which 408 were
angiosperm plant taxa, 41 were freshwater fish
species, 10 were amphibian species, five were
freshwater turtle species, one crocodile, 51 were
waterbird species, and the first confirmed record of
smooth-coated otter. Flagship threatened species
documented include the Indian skimmer, sarus
crane, river tern, painted stork, Clarias magur (an
Endangered fish), and the crowned river turtle;
the critically endangered three-striped roofed
turtle appears to have declined to functional local
extinction from its last known sites in the river.

Of the 517 species recorded, the majority of fall
under Least Concern (LC), totalling 255 (49.2%).
About 241 species (46.5%) remain Not Evaluated
(NE), largely comprising flora, which limits any
comprehensive threat assessment for this taxon.
Of the evaluated 109 faunal species, 11 species are
threatened: five Endangered (EN) — distributed
across fish, herpetofauna, and avifauna — and six
Vulnerable (VU), spanning herpetofauna, avifauna,
and mammals. Four species are Near Threatened
(NT) and five are Data Deficient (DD), the latter
flagging significant gaps in available population
data. Collectively, these figures underscore the

urgent need for targeted monitoring of threatened
fauna, particularly freshwater fish and reptiles,
and systematic Red List evaluation of the basin's
extensive floral diversity, which remains largely
unassessed

A total of 408 angiosperm taxa representing

31 orders, 86 families, and 299 genera were
documented. The most abundant families were
Asteraceae (40 species), Fabaceae, and Poaceae

(37 species each), followed by Amaranthaceae and
Lamiaceae. Semi-aquatic species were the most
abundant ecological category (234 species), followed
by terrestrial (148 species) and aquatic plants (26
species). The herbaceous flora dominated in terms
of life form (231 species), followed by trees (58
species), grasses (52 species), shrubs (42 species),
and climbers (25 species). Native species comprised
around 86% of the flora, with the most diversity
found in meandering regions and tributary junctions.
Fish samples were collected at 11 sampling sites
along the Gomti River during the post-monsoon
season in January 2024. A total of 193 individuals
representing of 41 fish species belonging to 9 orders,
17 families, and 31 genera were recorded during the
post-monsoon period in January 2024, from Gomat



Taal to Kaithi across the Gomti River. Out of 41 species,
39 species were native and two were non-native. The
highest species richness (23 species) was recorded

in the middle and lower zones, while the lowest
species richness (11 species) was recorded in the
upper zone. Surveys along the Gomti River revealed
significant herpetofaunal diversity, which included
ten amphibian species, five turtle species and mugger
crocodile. The amphibians were represented by four
families (Bufonidae, Dicroglossidae, Microhylidae,
and Rhacophoridae), with adaptable species like

the Indian bullfrog, Asian common toad, and Indian
marbled toad widely distributed across agricultural
and semi-modified riverbanks. The mugger crocodile
was identified as the sole crocodilian species in
reptile surveys, with higher sightings during the
pre-monsoon season, indicating seasonal habitat
use patterns. Five freshwater turtle species from

the families Geoemydidae and Trionychidae were
documented over four seasons, with Indian roofed
turtles and Pangshura species being the most
common. Notably, the Critically Endangered three-
striped roofed turtle, previously recorded from the
Gomti River, was missing, implying a steady decline
or local extinction. Distribution of turtles was mainly
limited to the middle stretch of the Gomti River.

The avifaunal diversity was represented by 57 bird
species, 44 of which are classified as water and
water-associated species, spanning eight orders and
15 families. Geographically, the Middle Zone had the
greatest species richness, probably due to enhanced
habitat variability and favorable hydrological
conditions, whereas the upper and lower zones had
less diversity, possibly due to habitat changes and
changing flow regimes. Generalist species, such as the
little cormorant, black-winged stilt, Indian cormorant,
and common moorhen, were more frequently
observed, whereas habitat specialists like bitterns
and night herons were less prevalent. Carnivorous
species predominated in the feeding guild study,
indicating continued support for aquatic insectivorous
and piscivorous birds. The survey undertaken

to record presence of aquatic and semi-aquatic
mammals revealed absence of the Gangetic dolphin
and a single confirmed sighting of the smooth-coated
otter. These findings are ecologically significant

not merely as species records but as indicators of
the river's overall ecological condition. Interpreted
together, they reveal a river system in advanced
stages of habitat degradation, yet one that retains
residual ecological value in its less disturbed reaches.
The fate of the Gangetic dolphin and the smooth-
coated otter in the Gomti River exemplifies a general
pattern seen in degraded river systems worldwide,
where large, specialised freshwater mammals with
narrow ecological tolerances, such as river dolphins,
are extirpated first and most completely, whereas
more adaptable semi-aquatic species, such as otters,
may persist in residual habitat patches long after
apex predators have disappeared.

The study provides a longitudinal assessment of
disturbances along the Gomti River, emphasizing
variations between the upper, middle, and lower
zones. The upper zone is characterized by severe
hydrological changes and agricultural encroachment,
with parts of the river drying during non-monsoon
months due to reduced channel width and floodplain
connection caused by agricultural conversion.

Water extraction and ferry activities demonstrate

an increased reliance on the river for irrigation and
transportation. The middle zone has the highest
cumulative pressure of urban growth; sewage
discharge, water withdrawal for agriculture, and
industrial runoff have a significant influence on water
quality. In the middle zone, which includes the city
of Lucknow, there is significant untreated wastewater
flow, which contributes to organic and chemical
contamination. Concentrated fishing, livestock
presence, and human activities, as well as localised
sand mining, severely impact sediment dynamics.
Overall, the middle zone is the most ecologically
stressed segment of the Gomti River. The lower

zone, while subject to fewer direct disturbances, is
significantly affected by pollutants and altered flow
regimes transmitted from upstream reaches.

The ecotoxicological analysis found that the surface
water exceeds aquatic-life thresholds at 67% of
observations. Dissolved oxygen fails the 5 mg/L



survival floor across the Lucknow corridor. Heavy
metals dominate by mass in all three matrices.
River-wide mean concentrations are 20,723 ng/L

in surface water, 75,440 pg/kg in sediment, and
25,835 ug/kg in fish muscle tissue. Phthalates
dominate the emerging fraction across all matrices,
with 2024 to 2025 outliers reaching 19000 to 27000
ng/L. BPA increased five-fold in 2024. Ecological
Risk Assessment classifies 17% of the corridor as
Critical, 42% High, 42% Moderate, no stretch as Low.
Bioaccumulation rises systematically downstream:
organochlorine pesticides 27-fold from Upper to
Lower Zone despite prohibition in India; steroidal
endocrine disruptors detected in Lower Zone biota
but below detection in the Upper, indicating trophic
transfer of the Lucknow pharmaceutical-endocrine
plume into fish in the human consumption chain
across Amethi, Azamgarh and Jaunpur. The samples
collected during two time periods, viz,, 2021 and 2025,
show that heavy metals declined 79%, coinciding
with CETP enforcement, OCEMS deployment, and ZLD
verification on the Sitapur and Jagdishpur clusters.
Personal care products declined 90%, coinciding
with post-pandemic triclosan normalisation

and STP capacity commissioned 2017 to 2022.
Pharmaceuticals and steroidal EDCs show no

significant change; organochlorines persist despite
the ban regime. However, phthalates rebounded

55% above 2021; BPA increased five-fold; PCBs and
OPPs crossed detection limits for the first time, with
candidate sources including end-of-life transformer
leakage and informal e-waste clusters in Lucknow
and Jaunpur and chlorpyrifos-malathion substitution
in the Sitapur-Hardoi-Lakhimpur Kheri belt conveyed
by the Sarayan.

To spatially delineate the Conservation Priority
Stretches (CPS) along the 930 km of the Gomti

River, spanning the state of Uttar Pradesh a
systematic, multispecies framework was used. A
species distribution modelling approach based

on Maximum Entropy (MaxEnt) was applied using
occurrence records of six indicator taxa-the Gangetic
dolphin (Platanista gangetica), gharial (Gavialis
gangeticus), black-bellied tern (Sterna acuticauda),
Indian skimmer (Rynchops albicollis), river lapwing
(Vanellus duvaucelii), and river tern (Sterna aurantia)
in conjunction with sixteen ecologically relevant
bioclimatic, hydro-morphological, and anthropogenic
variables. Predicted habitat suitability was classified
into three conservation priority categories (CPS

l: 20.70; CPS II: 0.61-0.70; CPS Il: 0.51-0.60) and



Restoration Zones (RZ: <0.50). No river segments
met the threshold for CPS |, indicating widespread
habitat degradation and fragmentation along the
river. Approximately 150 km (15.59%) of the river

was identified as Conservation Priority Stretches-II
(CPS-11). Additionally, around 230 km (25.27%) were
categorised as Conservation Priority Stretches-Ill
(CPS-111). Complementing these priority stretches,
approximately 550 km (59:14%) of the river was
identified as restoration zones. The Gomti River has
undergone a drastic transition due to surmounting
anthropogenic stressors, which has resulted in

the predominance of moderately and low suitable
habitats. Relatively higher suitability in the middle
reaches contrasts with substantial restoration needs
in both upstream regulated and downstream heavily
modified sections, consistent with patterns observed
in river systems globally.

The Gomti basin supports nearly 66 million people
across 18 districts, with population densities ranging
from 524 per km? in Lakhimpur Kheri to over 2,390
per km? in Varanasi. Agriculture accounts for over
90 per cent of total water use, and groundwater
reserves in Lucknow are being depleted at an
estimated rate of 0.5 to 1 meter per year. The average
Human Development Index of 0.543 conceals
significant disparities between urbanised and

rural areas. Regarded in Hindu mythology as the
daughter of Sage Vashistha, the river is central to
the livelihoods of fishing communities, irrigated
farmers, artisans, and pilgrims, and hosts numerous
sacred ghats and seasonal festivals, including
Kartik Purnima and Chhath Puja. To address these
compounding challenges, the NMCG-WII project has
implemented a series of conservation and outreach
programmes. Capacity building plays a pivotal role
in river and biodiversity conservation. A systematic
and multistakeholder approach was adopted to
empower a diverse group of stakeholders to carry
forward the conservation initiatives and play a
proactive role in the conservation and rejuvenation
of the Gomti River. To build capacity, training
modules were developed as a first step, which was
followed by stakeholder identification and need
assessment, which were carried out simultaneously.
A total of 45 training programmes engaged 1,610
participants, categorised into 13 spearhead trainings,
4 rescue-specific sessions, and 28 broader thematic
programmes. Stakeholder groups included forest
officials, college students, Ganga Praharis, ETF-

GTF members, zookeepers, veterinarians, police,
and local communities. Gender analysis revealed

a significant disparity, with female participants
comprising only 25.71% of the total. Post-training
evaluation showed that 54.62% actively undertook
carry-forward conservation activities, while 37.86%
reported no follow-up, citing institutional and
logistical barriers. The capacity building initiatives
have built a foundation of skilled, motivated
conservation practitioners across the Gomti basin.

Considering that the Gomti River passes through
one of the most densely populated states of India,
and this population is heavily dependent on the
River for their livelihood and also for cultural and
spiritual needs, it is critical to understand socio-
ecological dependencies and governance dynamics.
Thus, a comprehensive stakeholder assessment
was conducted that identified 37 key stakeholders
representing government agencies, civil society
organisations, academic institutions, and local
communities. Participatory mapping exercises
conducted in five villages across Pilibhit and Jaunpur
districts highlighted the extent of community
dependence on the river and its associated
ecosystems. The River provides a wide range of
provisioning, regulating, and cultural ecosystem
services that are central to local livelihoods and
social identity. Community-based conservation
emerged as a central strategy for addressing these
challenges and strengthening local stewardship of
river ecosystems. A network of 303 trained Ganga
Praharis was established across eight districts of
the Gomti River Basin to support conservation
actions, monitoring, and community engagement.
Women constituted about 82% of the Ganga Prahari
cadre, demonstrating strong female participation
in conservation efforts. The programme was also
strongly youth-oriented and community-driven,
with students, homemakers, and local residents
forming the majority of participants. Collectively,
the Ganga Praharis organized and implemented 59
conservation activities involving 1,349 participants.
These activities included awareness campaigns,
river cleanliness drives, ecological monitoring
initiatives, and community outreach programmes.
The initiative has received national recognition for
its contributions to conservation leadership and
community participation.

Recognizing that long-term conservation outcomes
depend on livelihood security and community
incentives, the programme also promoted
conservation-linked livelihood development.
Specific livelihood trainings were developed in line
with local resources, markets and skill sets, and
were organised across the basin, benefiting more
than 500 individuals. Training activities focused on
locally relevant and market-oriented skills, including
sewing, incense-stick production, millet value
addition, bag making, basket weaving, and textile-
based enterprises, which sought to diversify income
opportunities while strengthening community
engagement in conservation activities. The Jalaj
initiative further expanded these efforts through
market integration, formation and strengthening

of self-help groups, ecotourism opportunities,

local product development, and skill enhancement
programmes. To institutionalize conservation
planning at the village level, a biodiversity-sensitive
microplan was developed for Rajepur village in
Jaunpur district. The microplan addressed several



locally identified environmental challenges,
including riverbed farming that affects turtle nesting
habitats, excessive use of chemical fertilizers,
inadequate sanitation infrastructure, unsustainable
fishing practices, extraction of riparian vegetation,
and limited awareness regarding biodiversity
conservation. Through the low-cost interpretation
centres, “Jalmala Samvaad” reached more than
24,000 school students and 324 teachers across six
districts along the Gomti River, through permanently
installed interpretation corners in government
schools

Governance gaps that continue to constrain
effective river conservation and restoration include
inadequate sewage treatment infrastructure and
maintenance, weak management of non-point
agricultural pollution, the absence of Gomti-specific
ecological flow standards, limited protection of
wetlands and riverine biodiversity, insufficient
real-time environmental monitoring systems,

weak enforcement mechanisms, and inadequate
integration of climate resilience considerations

into river management frameworks. Policy analysis
found that while recent initiatives such as the

Gomti River Rejuvenation Mission provide positive
momentum, the long-term restoration of the river
will require integrated basin-scale planning, stronger
governance, community-centred conservation
approaches, and scaling up of successful models
such as Ganga Praharis, Jalaj centres, and village-
level microplanning. These efforts provide a practical
framework for balancing ecological restoration,
livelihood security, and sustainable development
across the Gomti River Basin. On the basis of
periodic ecological assessments across various taxa,
ecotoxicological analysis, community engagement,
stakeholder and policy analysis, this study proposes
a coherent framework for the ecological recovery of
the Gomti River. The study identifies, six overarching
conservation priorities, viz. (i) restore and maintain
environmental flows; (ii) control point-source

and diffuse pollution; (iii) protect and restore
floodplain and riparian habitats; (iv) implement
species-specific conservation actions for globally
threatened taxa; (v) regulate fishing, sand mining,
and water abstraction; and (vi) establish a long-term,
standardised biodiversity monitoring programme.
These priorities are grounded in the systematic
baseline data generated by this study and need

to be implemented through an integrated, basin-
scale management approach that spans sectoral
boundaries and engages communities, local
governance institutions, and state and national
policy frameworks. This report advocates for an
integrated, basin-scale management framework that
harmonises ecological restoration with livelihood
security, governance strengthening, and sustained
community participation along the Gomti River.
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SUMMARY

The Gomti River originates at Gomat tal (Fulhar Jheel) in the piedmont zone of the Gangetic Plain in Pilibhit
district and runs southeast for roughly 930 km through 14 districts until reaching the Ganga River near
Kaithi village of Ghazipur district in Uttar Pradesh. The basin lies within the Ghaghara-Ganga interfluve
area (Doab) of the Gangetic Plain. The river is geomorphologically categorized into three zones: Upper,
Middle, and Lower, each with various geomorphic surfaces such as active floodplains, river valley terraces,
and upland terraces. These surfaces have micro-geomorphic characteristics such as ponds, lakes, oxbow
lakes, paleochannels, and meander scars. Water availability and quality are impacted by the Gomti River's
seasonal discharge patterns, which peak during the monsoon and decrease during the dry seasons.
Sukheta, Chuha, Kathana, Sarayan, Kukrail, Behta Nalas, and Sai are some of its tributaries that contribute
to its distinct, winding features, especially in lower stretches. The soils of the basin are mostly clayey

and loamy, with very few sandy soils. The climate encompasses hot and dry summers to warm, humid
monsoons and cold winters.

Being located in the Upper Gangetic Plain biogeographic zone the Gomti River basin is primarily
characterized by agricultural land use, which occupies over three-quarters of the area. Decadal LULC
comparisons show growth in agricultural and build-up areas, with declines in wastelands and water
bodies. Forest cover is predominantly found in the basin’s upper zone, accounting for 5% of the total




area and the key species include Shorea robusta, Acacia spp., Butea monosperma, Terminalia arjuna,
Prosopis cineraria, and Dalbergia sissoo. Ecologically, the river supports diverse aquatic and riparian
fauna, including key protected species such as the smooth-coated otter (Lutrogale perspicillata), mugger
crocodile (Crocodylus palustris), freshwater turtles, and several threatened waterbirds such as Indian
skimmer (Rynchops albicollis), sarus crane (Antigone antigone), painted stork (Mycteria leucocephala), river
tern (Sterna aurantia), and river lapwing (Vanellus duvaucelli), as well as fish species like magur (Clarias
magur), clown knifefish (Chitala chitala), and helicopter catfish (Wallago attu). Many of these species
receive legal protection under the Indian Wildlife (Protection) Act, 1972. Conservation efforts in the basin
include protected areas such as Shaheed Chandra Shekhar Azad and Samaspur bird sanctuaries, parts of
Pilibhit and Kishanpur wildlife sanctuaries, along with a designated Biodiversity Heritage Site, namely,
Gharial Rehabilitation Centre at Kukrail, Uttar Pradesh. The basin has 18 districts with a population of
about 66 million with high population densities ranging from 524 to 2,395 people per km2 The river is
vital for irrigation, drinkable water supply, fisheries, and the livelihoods of populations along its banks.
The average Human Development Index across the basin is 0.543. The Gomti River has mythical, cultural,
historical, archeological, and ecological significance in the region. The Gomti River faces critical threats
like pollution and habitat loss driven by urbanization, industry, agricultural encroachment. Because
ecological and socio-economic systems are deeply linked, the study advocates for integrated, sustainable
management to balance the river’s complex environmental needs with human development.

THE GOMTI RIVER

The Gomti River is a major tributary of the Ganga
River, fed by groundwater and rain (Tangri et

al, 2018). It is a tremendously meandering river,
particularly in its lower reaches. The river’s
meandering nature (ghumati) may have contributed
to the origin of the name Gomti (Upadhyay, 2019).
It originates in the piedmont zone of the Gangetic
Plain in the Pilibhit district and traverse about

930 km through 14 districts of Uttar Pradesh to
confluence with the Ganga River in the Ghazipur
district. The Gomti River basin is located in the
Ghaghara-Ganga interfluve region (Doab) in the
Gangetic Plain and lies between longitudes 79°

59" to 83° 14’ E and latitudes 25° 25" to0 28° 40" N
(India-WRIS, 2014; Tangri et al., 2018). It covers a
total area of 30,435 km?2, which is about 3.53% and
12% of the total landmass of the Ganga River basin
and Uttar Pradesh, respectively. About 23 tributaries
contributes to the Gomti River (Tangri et al,, 2018),
while the major tributaries include Gachai, Sai, Reth,
Sarayan, Chuha, Pili and Kalyani (India-WRIS, 2014:
Figure 1.2).

The Gomti River possesses significant mythological,
cultural, historical, and archaeological significance.

As per mythological belief, the Gomti River is

Sage Vashistha’'s daughter. Devotees bathe in the
Gomti River during a solar eclipse, considering

it spiritually equivalent to bathing in the river at
Kurukshetra, a historic city, revered in Hindu belief
as a Dharmakshetra - field of righteousness (Tangri
et al.,, 2018). The key pilgrimage places (including
mythical connection) along the Gomti River are (1)
Naimisharanay (or Neemsar) and Rudravart Mahadev
Temple in the Sitapur district, (2) Chandrika Devi
Temple in the Kathvara village, near the Lucknow
City and Gomeshwar Mahadev Temple in Daliganj,
Lucknow district, and (3) Markandey Mahadev
Temple near the confluence of the Gomti River with
the Ganga River at Kaithi Village, Ghazipur district,
Uttar Pradesh. Archaeological explorations along
the paleo-channels of the Gomti River, identified
presence of about 90 prehistoric and historic sites,
dating back to Mesolithic Age. These sites are
mostly concentrated in the Ghazipur, Varanasi and
Jaunpur districts of Uttar Pradesh along the Gomti
River (Upadhyay, 2019). These sites were associated
with the pre-Northen Black Polished Ware (pre-
NBPW) period to medieval period (Upadhyay, 2019).
Lucknow, the capital of Uttar Pradesh, is also located
along the banks of the Gomti River. The major
characteristics of the Gomti River are provided in
Table 1.
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Table 1.1. Characteristics of the Gomti River.

Type Perennial river

Origin G.o'ma't ta.l (fgrmerly known as Fulhar Jheel) near the Madho Tanda town of
Pilibhit district, Uttar Pradesh

Length (km) 930

Discharge (BCM)* 113.5 (including Ghaghra River)

Basin area (km?2) 30,435

Altitude of the basin 267 t0 49 m amsl

Passage through states Uttar Pradesh

Basin states Uttar Pradesh

No. of districts in the basin 18

No. of sub-basins** 33

Major tributaries* Gachai, Sai, Reth, Sarayan, Chuha, Pili, Kalyani

No. of barrages on the river 1

No. of barrages in basin 1

No. of dams in the basin 0

Human Population in the basin*** 66,386,894

Human population density of the districts in

the basin (persons/km?)*** 886

Biogeographic zones Gangetic Plain: Upper (7A)

Forest cover in basin*** (km?) 2966116

Total irrigated area in basin® About 85% of the gross cropped area (24,800 km?)

408 taxa (angiosperms) including tree, shrubs, herbs, grasses, and

Riparian flora climbers

Mammals Smooth-coated otter (Lutrogale perspicillata)

69 species. Threatened species include Sarus Crane (Antigone Antigone),
Birds Painted Stork (Mycteria leucocephala), River Tern (Sterna aurantia), and
River Lapwing (Vanellus duvaucelli).

Mugger, Freshwater turtles including Indian Roofed Turtle (Pangshura
tecta), Indian tent Turtle (Pangshura tentoria), Crowned River Turtle

Reptiles (Hardella thurjii), Indian soft-shell turtle (Nilssonia gangetica), and Indian
Flap-shell turtle (Lissemys punctata)
Amphibians 10 species
Fish 115 species including threatened species viz., Magur (Clarias magur),
Clown knifefish (Chitala chitala), Helicopter catfish (Wallago attu)
Protected Areas in the basin Pilibhit WLS*, Kishanpur WLS*, Nawabganj WLS, Samaspur WLS

*India-WRIS (2014); **Das et al. (2021); ***Census of India (2011); ****for the year 2018-19 (NRSC data); “Mali et al. (2018); “A small area of
the PAs come under the Gomti River basin
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1.1. COURSE OF THE RIVER

The Gomti River originates from Gomat tal (also
known as Fulhar Jheel), at an elevation of 185 m. The
Gomat tal is located in the fringe area of Pilibhit
Tiger Reserve near the Madho Tanda town (about
30 km east of Pilibhit town) of Pilibhit district,

Uttar Pradesh (Figure 11; Upadhyay, 2019). This

part of the Gomti River basin falls under the terai-
Arc landscape. The Gomti River flows northwest

to southeast-ward after its origin and traverses
about 930 km through 14 districts in the state of
Uttar Pradesh before joining the Ganga River at
Kaithi village in the Ghazipur district (Figures 11 and

1.2). Naimisharanay (or Neemsar) and Rudravart
Mahadev Temple in the Sitapur district, Chandrika
Devi Temple in the Kathvara village near the Lucknow
City, Gomeshwar Mahadev Mandir in Daliganj,
Lucknow, and Markandey Mahadev Temple near the
confluence of Gomti River with Ganga River are the
major pilgrimage sites on the bank of the Gomti
River. The major cities and towns situated on the
river bank are Lucknow, Sultanpur, and Jaunpur
(Figure 11).

Figure 1.1. Map showing the Gomti River basin and the course of Gomti River.
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Pilibhit Wildlife Sanctuary & [l
Tiger Reserve Gomat Tal (Fulhar Jheel; 185 m asl)

B Protected Areas Madhotanda Village
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Il Key settlements ~ GachaiR. (14.9 km)
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= Canals ¢
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Bhainsi R. (44 km)

Chhuha Nala (46.5 km)
- arwar
~ Kathina R. (191 km)
~ Chitwa Nala (31.4 km)
Gharera Nala (29.9 km) <
~Sarayan R. (255 km)
Behta Nala (165 km) )

PR _Sharda Sahayak Feeder Canal (28 km): Diverts Ghaghra floodwater to the

Gomti Barrage Sharda R. for irrigation, flowing above the Gomti R. via the Indira Canal Aqueduct.

Lucknow Kukrail R. (21.8 km)

A diverted channel of the Sharda'

Sahayak Feeder Canal
v Reth R. (139.7 km)
) Kalyani R. (220.4 km)
Kandu Nala (64.6 km) )
Sultanpur
Pili R. (101 km)
Jaunpur

Sai R. (730 km)

Rajepur

Nand R. (71.4 km)

Rampur
Kaithi, Ghazipur

Varanasi Ganga R.

Figure 1.2. Schematic diagram of the course of the Gomti River.
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The course of river can be divided into three zones
(A) Upper zone, (B) Middle zone, and (C) Lower zone
based on geology, channel morphology and flow
barriers (Figures 1.3 and 1.4).

Upper zone: The 354 km long river stretch in the terai
landscape from the origin of the Gomti River to the
confluence with the Surayan River near Sitapur can
be classified as the upper zone. This zone has very
low water flow, and consists of scattered distribution
of small water pools.

Middle zone: The 344 km long river stretch from the
confluence point of Surayan and Gomti rivers to

Sultanpur can be classified as middle zone. In this
zone, the Gomti River is fed by multiple tributaries
including the Kukrail, the Reth, and the Kalyani.
Lucknow, the capital city of Uttar Pradesh is located
in this stretch and water is diverted at Gomti barrage
near Lucknow for the purpose of agriculture.

Lower zone: The 232 km long river stretch from
Sultanpur to the confluence point with the Ganga
River at Kaithi can be classified as the lower zone.
The Sai River, a major tributary of Gomti, joins in

the downstream of Jaunpur town in this stretch.

Figure 1.3. Map showing division of the Gomti River stretches into upper, middle and lower zones.

Gomti River

Upper zone
(354 km)

(930 km)

Lower zone
(232 km)

Figure 1.4. Length of the Gomti River stretches divided into the upper, middle, and lower zones.
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1.2. GEOLOGY AND
GEOMORPHOLOGY

The Gomti river basin is situated in the doab

region formed by the Ganga and Ghaghra rivers,
and characterized by the Ganga alluvium plain,
geologically (Prakash et al., 2017; Das et al,, 2021).
The northern-most portion of the basin is primarily
piedmont. It refers to debris deposited by moving
streams. This piedmont region has

significant infiltration capability and serves as the
primary recharging area due to the presence of
coarser materials (Das et al,, 2021). This highlights
its importance in hydrology. The basin is composed
of unconsolidated sediments resulting from the
erosion, redistribution, and weathering of Himalayan
and Ganga Alluvial Plain material. Muddy and sandy
interfluve deposits are found in the basin area and
also dominate the Ganga plain’s late Quaternary
River deposits’ stratigraphy (Singh, 1996; Prakash et
al., 2017).

According to Tangri et al. (2018), the basin has three
distinct geomorphic surfaces: (1) active floodplain
surface, (2) river valley terrace surface, and (3)
upland terrace surface. The micro-geomorphic
characteristics present on the geomorphic surfaces
of basins include ponds, lakes, oxbow lakes, palaeo-

channels, and meander scars (Prakash et al,, 2017;
Tangri et al,, 2018). The Gomti river’s active channel
has crescent-shaped point bar deposits with varied
diameters. In the lower stretch of the River, bar
deposits increase in frequency and size (Tangri et al.,
2018). The River slope fluctuates between 55 and 11
cm/km from its upper to lower reaches (Kumar et al,
2025). The elevation of the basin ranges from 49 to
267 m amsl as shown in Figure 1.5.

1.3. LAND USE LAND COVER
(LULC)

In the Gomti River basin, LULC is predominantly
characterized by agriculture, which accounts for
7611% of the basin area for the year 2018-19. Other
contributing LULC classes in the basin include
forested areas (9.75%), wasteland (5.88%), built-up
areas (4.98%), and water bodies (3.28%) (Figures 1.6
and 1.7). Between 2008-09 and 2018-19, there was a
312% increase in agricultural land and a 1.22% rise in
built-up areas, while wasteland decreased by 3.82%
and water bodies reduced by 0.54% within the Gomti
River basin (Figure 1.7). Lucknow, the capital of Uttar
Pradesh, is the most populated city and plays a
significant role in contributing to the built-up area of
the Gomti River basin.

Figure 1.5. The digital elevation model (DEM) map showing elevation ranges in the Gomti River basin.




RIVER PROFILE

Figure 1.6. Map showing land use land cover in the Gomti River basin for the year 2018-19.
Data source: NRSC

Figure 1.7. Land use land cover changes in the Gomti River basin between 2008-09 and 2018-19.
Data source: NRSC
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1.4. SOIL TYPE

The Gomti basin predominantly has
two varieties of alluvium: the older
alluvium (Bangar) and the young-

er alluvium (Khadar) (Singh, 1996).
These alluvium soils are derived
from Himalayan sources, which are
transported by the tributaries of the
Gomti River. The Fluvisols, young
soils, are confined to floodplain of
the main channel of the Gomti River.
The basin is composed of three types
of soil textures, with major contribu-
tion of loamy soils (86.38% of basin
area) followed by clayey (12.69%)
and sandy (0.64%) (Figures 1.8 and
1.9). The coarser sandy loam is found
along the main channel of the River,
while finer loam and clay loam soils
are found along the interfluve. The
primary attribute of loamy soil is its
water availability. It is appropriate
for the cultivation of wheat and rice,
comprising a blend of sand, silt, clay,
and organic materials (Das et al,,
2021).

Figure 1.8. Area coverage of different soil textures in the Gomti
River basin.

Data source: ICAR-NBSS&LUP (https://bhoomigeopor-
tal-nbsslup.in/)

Figure 1.9. Map showing different soil textures in the Gomti River basin. Data source: ICAR-NBSS&LUP
(https://bhoomigeoportal-nbsslup.in/)
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1.5. CLIMATE

According to the Koppen climate classification sys-
tem, the Indo-Gangetic Plain, including the Gomti
River basin is classified as humid subtropical.

The basin mainly experiences hot and dry climate
during summer, warm, humid and frequent rain-
fall during monsoon, and cold wind with little rain
during winter. The temperature ranges between 2
to 22°C in the winter (November to February), while
the summer (March to early June) temperature
ranges between 28 to 44 °C (Tangri et al., 2018). The
average annual rainfall in the basin is between 850
and 1100 mm. The south-west monsoon accounts
for approximately 75% of total yearly rainfall from
June to September (Rai et al., 2009). According to
Abeysingha et al. (2014) Kheri and Pilibhit districts
in the upstream region of the basin experience the
maximum rainfall of 30118 and 303.47 mm

in the month of August, respectively. While the
districts: Lucknow, Sultanpur, and Jaunpur in mid
and downstream experience maximum rainfall of
220.3, 256.2, and 23618 mm in the month of July,
respectively (Figure 1.10).

1.6. DRAINAGE AND
HYDROLOGY

The Gomti river drains the region situated between
the Ramganga and Sharda rivers in the upper zone
and between the Ganga and Ghaghra rivers in the
middle and the lower zones (Figure 111). The total
drainage area of the river is 30,435 km? (NIH, 1998).
Except during monsoon and post-monsoon seasons,
the river flow is slow (<100 m3/s). The annual
discharge of river is about 7390 X 106 m?(Rao, 1975).
The monsoon and post-monsoon seasons contribute
75% of total annual discharge, whilst summer
contributes about 5%. Agricultural irrigation water
demand restricts the river’s flow during the winter
and summer. High summer air temperatures (>40°C)
enhance evaporation and diminish river discharge
(Kumar et al, 2025).

The Gomti River has about 23 tributaries throughout
its course and major tributaries include Gachai, Sai,
Reth, Sarayan, Chuha, Pili and Kalyani (India-WRIS, 2014;
Tangri et al,, 2018; Figure 1.2). After 20 km from the

Figure 1.10. Average monthly precipitation and temperature in key districts of the Gomti River basin.
Ex-tracted from Abeysingha et al. (2014).
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origin, the Gomti River is joined by a small
tributary Gachai, from left bank in the
Pilibhit district. Thereafter the Gomti River
remains a narrow stream for approximately
80 km till it is joined by tributaries, namely
Sukheta, Chuha, and Andhra Chuha, at the
Mohammadi Kheri Tehsil of Lakhimpur
Kheri district. After confluence with these
tributaries, the Gomti River’s channel
becomes well formed. Thereafter, Kathana
and Sarayan rivers join the Gomti River at
Lucknow, and the Sai River at Rajepur in
Jaunpur district join the Gomti River (Tangri
et al, 2018). The other tributaries of Gomti
include Jomkai, Barna, Saryu, Bhainsi, Gon,
Kalyani, Reth, Pili and Nand rivers. The Sai
River is the main tributary of the Gomti
River, it drains one-third of the basin and
33 micro-basins. Gomti River sub-basins
are drained by small alluvial channels with
a drainage density of 0.44 to 1.04 km/km?
and a basin relief of 10 to 44% (Thakur,
2008; Kumar et al,, 2025).

Figure 1.11. Map showing drainage structure of the Gomti River.
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1.7. BIOGEOGRAPHY, FLORA
AND FAUNA

The Gomti River basin falls under the Gangetic plain
biogeographic zone (Upper Gangetic Plain - 7A)
(Figure 112; Rodgers et al,, 2000). The Upper Zone

of the basin is part of the Terai-Arc Landscape, a
landscape with significant conservation significance
as it provides connectivity corridor to the adjoining
protected areas in the Terai landscape of India and
Nepal.

The forest cover in the Gomti River basin is limited
to the Upper zone only. The forest of the basin is
broadly composed of tropical dry deciduous forest,
which include Shorea robusta, Acacia spp., Butea
monosperma, Terminalia arjuna, Prosopis cineraria,
and Dalbergia sissoo as dominating species

(Champion & Seth, 1968; Singh & Chaturvedi, 2017).
Duthie (1903) was first to compile the information
on flora of the Gomti River. The riparian vegetation
is composed of trees, shrubs, herbs, grasses, and
climbers, which is further described in detail in
chapter 3. Key aquatic species recorded from the
Gomti River are smooth-coated otter (Lutrogale
perspicillata), mugger (Crocodylus palustris),
Freshwater turtles, threatened waterbirds such

as Indian skimmer (Rynchops albicollis), sarus
crane (Antigone antigone), painted stork (Mycteria
leucocephala), river tern (Sterna aurantia), and river
lapwing (Vanellus duvaucelli), and threatened fish
species including magur (Clarias magur), clown
knifefish (Chitala chitala), helicopter catfish (Wallago
attu). The faunal assemblage from the Gomti River
is least studied, except for the fish taxa. Chapters 4
to 7 describe in detail the faunal assemblage based
on ecological assessment carried along the entire
stretch of the Gomti River.

Figure 1.12. Map showing biogeographic zone for the Gomti River basin.
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deciduous forests with Butea monosperma and Acacia

arabica, Dry tropical riverine forest with Terminalia
1°8° FOREST TYPE AND arjuna, Acacia catechu, and Dalbergia sissoo, and
COVER Northern tropical thorn forests with Acacia leucophloeaq,

Acacia arabica, and Prosopis cineraria are found in the

The forests in the Gomti River basin are limited

to Pilibhit and Kheri districts only (Dutta et al, Table 1.2. Forest cover statistics in the Gomti River basin
2015). According to the Forest Survey of India for the year 2019. Data source: FSI (2019)

(2019), approximately 5% of the Gomti basin area o .

has forest cover, comprising a major contribution 2250 (Singh & Chaturvedi, 2017).

from the open forest class (3.48%), while the S.N. Forest cover classes Area (km?) % of basin

remaining area is classified as non-forest (95%), 1 Very dense forest 57318 073

with a negligible area of scrubland (Table 1.2;

Figure 113). The forest is broadly represented 2 Moderately dense 264.45 0.87

by tropical moist and dry deciduous forests forest

(Champion & Seth, 1968). Northern tropical dry 3 Open forest 1,058.45 3.48

deciduous forest with dominant.species.like 4 Scrub 23.03 0.08

Shorea robusta, Northern dry mixed deciduous

forest with Acacia catechu, General edaphic dry 5 Non forest 28,865.89 94.84
Total 30,435 100

Figure 1.13. Map showing the forest cover for the year 2019 along with protected areas (PAs) in the Gomti
River basin for the year 2019. Data source: FSI (2019)
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1.9. CONSERVATION STATUS
OF GOMTI RIVER BASIN

Mainly, two protected areas (PAs) are located in the
basin covering only 10.24 km? area namely, Shaheed
Chandra Shekhar Azad bird sanctuary (formerly
Nawabganj bird sanctuary) and Samaspur bird
sanctuary, which are also designated as Ramsar
sites, wetlands of international importance (Table
1.3; Figure 112). While Kishanpur and Pilibhit wildlife
sanctuaries (WLS) share the boundary with the
Gomti River basin and minimal area of these two
PAs is part of the Gomti basin (Figure 112). To date,
there are no PAs along or on the Gomti River.

These conservation areas are also designated as
Important Bird and Biodiversity Areas (IBAs) due

to their significance for the conservation of avian
species and other biodiversity (Rahmani et al,, 2016).

The Gomti River basin has one Biodiversity Heritage
Site viz. Gharial Rehabilitation Centre, Kukrail
nearby Lucknow, which was established for the
conservation of Gharials in 1975 and it also plays

a major role in the freshwater turtle conservation
(DOEFCC, GoUP & NMCG, 2023; UPSBDB, 2015). This
Biodiversity Heritage Site was declared in 2015
under Section 37 of Biological Diversity Act, 2002.
Key aquatic species of the Gomti River viz. smooth-
coated otter (Lutrogale perspicillata), mugger
(Crocodylus palustris), freshwater turtles, Indian
skimmer (Rynchops albicollis), river tern (Sterna
aurantia), and sarus crane (Antigone antigone),
are protected under the Schedule | of the Indian
Wild Life (Protection) Amendment Act, 2022. While
painted stork (Mycteria leucocephala), and river
lapwing (Vanellus duvaucelli) are protected under
Schedule-II of the Indian Wild Life (Protection) Act,
1972.

Table 1.3. Status of protected area (PA) and other designated sites in the Gomti River basin. Data
source: National Wildlife Database, WII; https://rsis.ramsar.org/; Rahmani et al. (2016); https:/ /www.

keybiodiversityareas.org/; UPSBDB, 2015

Name of the site Area

(km2)

PA category Other
designations

Key biodiversity

wildlife
Sanctuary

Nawabganj
(Shaheed Chandra
Shekhar Azad) Bird
Sanctuary

Ramsar site, 2.25
IBA, Part of

Dudhwa TR

Mammal: Jungle Cat (Felis chaus). Birds: More than

200 bird species including Egyptian Vulture (Neophron
percnopterus), Lesser Adjutant (Leptoptilos javanicus),
Asian Woolly-necked Stork (Ciconia episcopus), Sarus Crane
(Grus antigone)

wildlife
Sanctuary

Samaspur Bird
Sanctuary

Ramsar site, 7.99

IBA, KBA

Birds: More than 110 bird species including 14 duck
species, 13 wader species, four stork species, and 10 raptor
species. Key species include Egyptian Vulture (Neophron
percnopterus), Pallas's Fish-eagle (Haliaeetus leucoryphus),
Greater Spotted Eagle (Clanga clanga), Sarus Crane (Grus
antigone), Ferruginous Duck (Aytha nyroca).

wildlife
Sanctuary

Kishanpur* IBA, KBA 227

Mammals: Royal bengal Tiger (Panthera tigris), Barasingha
(Rucervus duvaucelii), Hog Deer (Axis porcinus), Cheetal
(Axis axis), Sambar (Cervus unicolor), and Wild Boar (Sus
scrofa).

Birds: More than 250 bird species including White-rumped
Vulture (Gyps bengalensis), Red-headed Vulture (Aegypius
calvus), Bengal Florican (Houbaropsis bengalensis),
Black-bellied Tern (Sterna acuticauda), Lesser Florican
(Sypheotides indicus), Sarus Crane (Grus antigone).

Pilibhit* Wildlife

Sanctuary

IBA, KBA, Part
of Pilibhit TR

602.80

Mammals: Royal bengal Tiger (Panthera tigris), five species
of deer (including Barasingha (Rucervus duvaucelii), Hispid
Hare (Caprolagus hispidus), Sloth Bear (Melursus ursinus).
Birds: More than 330 species including key species such

as Bengal Florican (Houbaropsis bengalensis), Swamp
Francolin (Francolinus gularis), Egyptian Vulture (Neophron
percnopterus), Sarus Crane (Grus Antigone).

Gharial
Rehabilitation
Centre, Kukrail,
Lucknow

Reserve 01
Forest

Biodiversity
Heritage
Site

Birds: 46 species

Reptiles: Gharial (Gavialis gangeticus), Mugger (Crocodylus
palustris), 13 Freshwater Turtles species, Indian Star
Tortoise (Geochelone elegans).

*Very negligible area of the PA comes under the Gomti River basin

14
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1.10. DEMOGRAPHY AND
HUMAN DEVELOPMENT
INDEX

Eighteen districts of Uttar Pradesh partly or

fully contribute to the Gomti River basin with a
population of 66.39 million people and a human
density of 886 persons/km2 (Table 1.4; Figure 114;
Census of India, 2011). The population density

of the districts ranges from 524 persons/km?2 in
Kheri to 2,395 persons/km?2 in Varanasi (Table
1.4). The average Human Development Index
(HDI) of the 18 districts is 0.543, and the highest
HDI of 0.638 is recorded for the Lucknow district,
while the minimum HDI of 0.500 is recorded for
the district Shahjahanpur. Sitapur district has
the highest education index (0.712), followed

by Hardoi (0.684), Pratapgarh (0.659), Azamgarh
(0.651), and Kheri (0.649). The highest health
index of 0.783 and standard of living index of
0.537 are recorded for the district of Lucknow
(Table 1.4; Maurya et al., 2016). Table 1.4 provides
the detailed demographic profile and HDI for the
districts in the Gomti River basin.

Figure 1.14. Map showing human density of the districts situated in the Gomti River basin.
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Table 1.4. Demographic profile and Human Development Index (HDI) for districts situated in the Gomti
River basin. Source: Maurya et al. (2016); Census of India (2011).

State District Name ('?(:ﬁ?) PC(J(F_-): rlgﬂg ' Poneunlsitti;n EdILqucdaet)i(on }-Ilrfgclet; Std'l :;éi):/ing HDI
2011) -
Lakhimpur 7,680 4.02 524 0.649 0.548 0.420 0.539
Kheri*~
Pilibhit*~ 3,686 2.03 551 0.562 0.517 0.448 0.509
Unnao* 4,558 31 682 0.576 0.651 0.429 0.552
Hardoi*~ 5,986 4.09 684 0.684 0.535 0.388 0.535
Shahjahanpur*~ 4,388 3.01 685 0.587 0.485 0.427 0.500
Rae Bareli* 4,609 3.41 739 0.574 0.717 0.381 0.557
Bara Banki*~ 4,402 3.26 741 0.566 0.638 0.385 0.530
Sitapur*~ 5,743 4.48 781 0.712 0.550 0.398 0.553
Uttar Sultanpur~ 4,436 3.80 856 0.612 0.725 0.404 0.580
Pradesh
Pratapgarh*~ 3,717 3.21 863 0.659 0.580 0.341 0.526
Ayodhya*~ 2,341 2.47 1,056 0.609 0.592 0.410 0.537
Ghazipur**~ 3,377 3.62 1,072 0.612 0.621 0.363 0.532
Prayagraj** 5,482 5.95 1,086 0.580 0.564 0.432 0.526
Amethi*~ 2,329 2.55 1,095 # # # #
Jaunpur*~ 4,038 4.49 1113 0.631 0.580 0.345 0.519
Azamgarh* 4,054 4,61 1138 0.651 0.665 0.336 0.551
Lucknow~ 2,528 4.59 1,816 0.595 0.783 0.537 0.638
Varanasi*~ 1,535 3.68 2,395 0.569 0.650 0.427 0.549
Total / Average for index 74,889 66.39 886 0.613 0.612 0.404 0.543
columns

*Partly located in the basin, **Districts contribute a very minimal area to the basin, ~Districts through which the river traverse, #indexes
for Amethi district is included with Sultanpur and Rae Bareli districts.
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The study was conducted through a combination of methods to assess the current as well as past
ecological conditions of the Gomti River and its basin. Figure 2.1, briefly describes the process followed
for the study. The ecological systems are closely connected and shaped by the socio-economic
structures, and hence information on the socio-economic and policy dimensions were also examined,
including the stakeholders.

21. REVIEW OF LITERATURE context of the Gomti River, was compiled through

a comprehensive literature review using suitable
keywords of the different taxa. The checklists of flora,
fish, reptiles, amphibians, birds, and aquatic and
semi-aquatic mammals are given in annexures | to V.

An extensive literature review was carried out to
assess the status of key aquatic species of the
Gomti River and its basin. Online search engines
and databases like Google Scholar (https:// scholar.
google.com/), JSTOR (https://www.jstor. org/) and 2.2. FIELD SAMPLING

OpenAlex (Priem et al., 2022) were used for the

collection and compilation of the information based  Field surveys were carried out focusing on different
on the peer-reviewed articles, books, technical taxa viz, flora, fish, amphibian, reptile, bird, and
reports. Information on the historical and current aquatic and semiaquatic mammals. Considering
distribution of species, especially within the the variety of taxa and length of the river, a




methodological framework was conceived to
monitor different elements of biodiversity in the
Gomti River (Figure 21). Each taxon had its own
protocol for monitoring and assessment, which also
varied in time and space. A combination of boat-
based continuous survey and intensive monitoring
sites, were used. The river was divided into 5 km
segments known as Basic/ Biodiversity Evaluation
Unit (BEU), which was retained throughout the
survey and report writing. Due to time constraints
in different methods, an alternative approach

was opted for sampling of the physiochemical
parameters, flora and the fish as they require time
intensive long hour efforts, specific sites were
selected based on the biogeography and logistic
feasibility. The intensive sampling sites spanned
across the different river zones, for vegetation plots
of shrubs and trees, fixed transects were laid in
riparian zones, and deployment of suitable nets for
fish sampling required at least 2-4 hours at each
site. For physiochemical analysis, sample collections
also took a considerable amount of time, and

handheld devices provided real time measurements.

In contrast, taxa that required time constrained
observation-based monitoring like amphibians,
reptiles, birds and mammals, point counts and
continuous boat transects were adopted to avoid
any possible biases like double counts or missing
observations. Among these taxa, amphibians were
sampled during dusk and night hours of post-
winter season since they hibernate during winters,
while other taxa were found active during daylight
hours of all seasons. Whereas winter migratory bird
species needed to be monitored during the winter
season, and island nesting birds during summer.
Taxa-wise detailed methods have been provided in
the individual chapters. In addition, the hydrological
profile of the Gomti River required a zone-

specific sampling approach, two different types of
approaches were adopted in terms of monitoring of
aquatic reptiles, birds and mammals. Discontinuous

flow and fragmentation of river remained an issue
at most of the stretches owing to various reasons
in the upper zone of the river from Gomat tal to
Sitapur, thus vehicle and foot survey were adopted
focusing the BEUs and point data was collected on
the different taxa.

Seasonal variations in species occurrence and
detectability were incorporated into the sampling
design. Winter migratory waterbird species were
monitored during the winter season, whereas
breeding and nesting observations, particularly for
island and riparian bird species, were undertaken
during the summer months. Taxa-wise detailed
methodologies have been provided in the respective
chapters. Concurrently, physiochemical parameters,
including electrical conductivity, salinity, turbidity,
pH, and water temperature, were recorded using
portable digital instruments. Surface water,
sediment, and fish samples were collected from
designated sampling sites along the Gomti River in
accordance with standard sampling protocols and
established guidelines.

2.3. SPATIAL ANALYSIS

Spatial analysis tools and software were used for
delineating and visualizing the Gomti River and

its associated stretches. Data collected on species
occurrence, habitat characteristics, and associated
anthropogenic pressures across different sections of
the river, facilitated a comprehensive understanding
of spatial patterns in biodiversity and environmental
conditions along the Gomti River. In addition, spatial
datasets were utilized to understand patterns

in land use and to support the interpretation of
ecological and socioenvironmental dynamics of the
Gomti River. Spatial analysis tools such as MaxEnt
were also used for identification of the Conservation
Priority Stretches.
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Figure 2.1. Methodological framework for the Field Sampling of the Gomti River.
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SUMMARY

Riparian vegetation forms a critical ecological interface between terrestrial and aquatic ecosystems,
regulating hydrological processes, stabilizing riverbanks, supporting biodiversity, and maintaining overall
river health. This study presents the first thorough floristic assessment of the Gomti River

in Uttar Pradesh, exploring plant diversity across aquatic, semi-aquatic, and terrestrial categories across
various spatial gradients.

The Gomti River, a major left-bank Ganga tributary, travels mostly through an extensive agricultural
landscape. Despite significant anthropogenic stresses, the riparian environment continues to host a
variety of plant groups. This research was undertaken on riparian vegetation along the Gomti River from
Puranpur to Rasoolpur during the post-monsoon season of 2023. To capture gradients of hydrological
effect and land-use intensity, vegetation samples were collected along systematic transects established
at three distances from the riverbank—1 m, 500 m, and 1000 m. Standard ecological methods were used to
describe species composition, calculate Shannon Diversity Index (H’), determine abundance, and construct
the Importance Value Index (IV1) of tree species. A total of 408 angiosperm taxa representing 31 orders,

86 families, and 299 genera were documented. The most abundant families were Asteraceae (40 species),
Fabaceae, and Poaceae (37 species each), followed by Amaranthaceae and Lamiaceae. Semi-aquatic
species were the most abundant ecological category (234 species), followed by terrestrial (148 species)




and aquatic plants (26 species). The herbaceous flora dominated in terms of life form (231 species),
followed by trees (58 species), grasses (52 species), shrubs (42 species), and climbers (25 species). The tree
communities along the river gradient displayed significant spatial variation, with 58 species documented,
primarily from the Fabaceae and Moraceae families. Native species comprised around 86% of the flora,
with the most diversity found in meandering regions and tributary junctions. There was less diversity and

dominance of invasive species like Populus and Eucalyptus in agricultural zones. According to IVI study,
Dalbergia sissoo and others dominated at 1 m distance, whereas agroforestry species predominated

at increasing distances. Shrub and grass communities showed a distance-driven gradient, with higher
diversity near the river, but lower diversity due to agricultural expansion at 500 m and significant
homogenization at 1000 m. Herbaceous flora varied greatly, with richness peaking in semi-natural
habitats, and around 26% of species being exotic, including invasive species like Pontederia crassipes.

The riparian vegetation along the Gomti River serves as crucial biodiversity refuge in an agricultural
landscape, with abundant native species near the riverbanks owing to hydrological connection and

natural disturbance instances. Species diversity decline with distance from the river, greatly impacted by
agriculture activity, monocultures, as well as habitat fragmentation. Areas with hydrological complexity
and cultural value have greater ecological stability. This research emphasizes the relationship between
river health and land use, highlighting the need of native species restoration, minimizing exotic
monocultures, protecting ecosystem mosaics, and conserving buffer zones along the Gomti River. The
present study provides a detailed floristic assessment, which will be used as crucial ecological baseline for
future biodiversity monitoring and restoration activities along the Gomti River in Uttar Pradesh.

3.1. INTRODUCTION

Riparian flora, or river bank vegetation, is highly
dynamic and ecologically significant. It links
terrestrial and aquatic habitats, growing along rivulet
and riverbanks to form the riparian zone (Dutta et
al, 2011). Riparian vegetation, defined by the diverse
plant communities in and along the waterways, is
crucial to aquatic systems and performs various
social and ecological functions (Malanson, 1993;
National Research Council, 2002). This vegetation
influences the physical and ecological health of
streams by maintaining the balance of oxygen,
nutrients, and sediments, and providing habitat and
food for micro and macrofauna. Tree stems, plant
debris, and large branches in the water channel
provide stability, reduce stream velocity, and offer
habitat for invertebrates and fish (Harmon et al,
1986). Without riparian vegetation, stream banks

are often unstable and prone to erosion, as plants
strengthen the soil with their root systems (Griffiths,
1980; Hupp and Simon, 1986; Sagir et al., 2018).

The main forest types in the basin are Tropical

Semi Evergreen (0.21%), Tropical Moist Deciduous
(19.68%), Tropical Dry Deciduous (50.66%), Tropical
Thorn (4.61%) and Littoral and Swamp forests (2.35%)
(Champion & Seth, 1968). Initial studies on taxonomy
and distribution of flora in the upper Gangetic plain
can be accessed from Duthie (1903). Recently, Singh
et al, (2020) studied diversity of aquatic/wetland
plant species in and around Lucknow district, a total
of 1263 aquatic flora recorded was divided into six
categories i.e. (a) Free-floating, (b) Suspended,

(c) Submerged attached, (d) Attached with

floating leaves, (e) Amphibious, and (f) Wetland.
Dominating species found by Singh et al,, (2020)
were Ceratophyllum demersum, Utricularia stellaris
var. inflexa, Hydrilla verticillata, Ottelia alismoides,
Potamogeton crispus, P. nodosus. Summary of
previous plant studies in the Gomti River basin

is described in Table 3.7 and annexure | provides
the complete list of plants recorded during the
present study. However, comprehensive floristic
investigations along the Gomti River catchment
are limited, and a thorough assessment of floral
diversity across the entire river stretch is still
lacking. The primary objective of this study was

to assess, and document the floristic diversity
comprehensively in and along the Gomti River.
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Figure 3.1. BEUs assessed to evaluate riparian vegetation along the Gomti River.

Figure 3.2. Methodology adopted to sample riparian vegetation along the Gomti River.
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3.2. METHODS

The study was carried out in post-monsoon 2023 to
survey vegetation along the Gomti River. A total of
16 BEUs were assessed, ranging from Puranpur to
Rasoolpur of Uttar Pradesh, to evaluate the riparian
plant communities (Figure 31). In each Biodiversity
or Basic Evaluation Unit (BEU), six transects were
established: four perpendicular transects, each
extending 1 km from the river, and two parallel
transects, each spanning 3 km along the river (Figure
3.2). In the perpendicular transects, circular plots
(radius 20m for trees, 5m for shrubs and

four quadrats of 1x1m for herbs) were established
at distances of 1 m, 500 m, and 1000 m from the
riverbank to document and collect plant species
(Mishra, 1968; Kent, 2012).

Species Richness and diversity indices such as
Shannon Diversity Index (H'), were calculated (using
percentage cover of shrubs and grasses), to indicate

species diversity in a community, it accounts for
both species’ richness and evenness. The parallel
transects were walked on foot to record the plant
species encountered along the route. During the
present work, the collected plants, their photographs
and field notes were critically studied for their
identification, keys and descriptions from local flora
and available literature (Uttar Pradesh).

The nomenclature, author citations and first place of
publication of the plant species are followed using
International Plant Name Index (https://www.ipni.
org/) and Plants of the World Online (https://powo.
science. kew.org/). The families of the plants follow
APG IV (Angiosperm Phylogeny Group, 2016).

For calculating tree abundance, three 20 m radius
plots were established in each perpendicular
transect (at 1 m, 500 m and 1000 m) (Figure 3.2). In
each circular plot, the number of individuals for
each tree species was recorded. IVI for plant species
was also calculated.

Box 1: Formulas Used in Vegetation Analysis

- Shannon Index (H') - Biodiversity Index
H'=-3 (pi x In pi)

Where:

H' = Shannon diversity index

pi = Proportion of individuals of species i =ni / N
ni = Number of individuals of species i

N = Total number of individuals of all species

S = Total number of species

- Frequency (%) = (Number of quadrats in which the species occurs / Total number of quadrats) x 100
- Abundance = Total number of individuals of a species / Number of quadrats in which the species

occurs

- Density = Total number of individuals of a species / Total number of quadrats studied

- Relative Frequency (RF) (%) = (Frequency of a species / Sum of frequencies of all species) x 100

- Relative Abundance = Number of individuals of a species / Total number of individuals of all species
- Relative Density (RD) (%) = (Density of a species / Sum of densities of all species) x 100

- Importance Value Index (IVI) = Relative Frequency + Relative Density + Relative Abundance
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Figure 3.3. Taxonomic classification of plants recorded along the Gomti River.

Figure 3.4. Family-wise number of plant species recorded along the Gomti River.
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3.3. RESULTS

Based on field surveys conducted and forest types
recorded in and along the Gomti River, the dominant
families representing riparian flora were Asteraceae,
Fabaceae, Poaceae, Amaranthaceae, Lamiaceae,
Euphorbiaceae, Moraceae, Convolvulaceae,
Solanaceae, Malvaceae, Cyperaceae, Rubiaceae. A
total of 408 angiosperm taxa belonging to 31 orders,
86 families, and 299 genera were recorded during
the present survey along the river Gomti (Figure 3.3;
Annexure 1). Among them, Asteraceae was the most
dominant family (40 spp.) followed by Fabaceae

and Poaceae (37 spp. each), Amaranthaceae

and Lamiaceae (16 spp. each), Moraceae and
Convolvulaceae (14 spp. each), Solanaceae,
Malvaceae and Cyperaceae (12 spp. each) (Figure
3.4). Most of the recorded species in the survey are
semi-aquatic (234 spp.), followed by terrestrial (148
spp.) and aquatic (26 spp.) (Figure 3.5). While the life
form (habit) of the recorded species is dominated
by herbaceous flora (231 spp.), followed by trees (58
spp.), grasses (52 spp.), shrubs (42 spp.) and climbers
(25 spp.) (Figure 3.6).

Figure 3.5. Habit-wise number of recorded plant
species along the Gomti River.

Figure 3.6. Habitat-wise number of recorded plant
species along the Gomti River.

Moderate to high species richness of 79 to 118
species was observed in the surveyed transects
along the 16 BEUs of the Gomti River, with native
species consistently dominating (Figure 3.7). Higher
richness in sites like Katghara Gaon (n=118) and
Bahadur Nagar (n=114) reflected the presence of
semi-natural or mixed-use habitats supporting
diverse flora. In the BEUs 1to 39, located in the
upper zone, richness is largely contributed by
aquatic, semi-aquatic, and weedy species near

the river (1m from the river), while areas farther
away were dominated by monoculture agriculture,
reducing diversity. From BEU 57 onwards, increased
river meandering sustained riparian habitats even at
500-1000m, supporting varied vegetation including
avenue and ornamental trees. Exotic species make
up 20 to 28% of total richness in the surveyed
respective BEUs (Figure 3.7). Proximity

to dense urban areas introduced pressures such
as effluent discharge and habitat fragmentation,
promoting the spread of exotic and opportunistic
species.
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Figure 3.7. BEU-wise species richness and nativity of flora recorded along the Gomti River.

Table 3.1. Habit-wise classification of plants recorded along the Gomti River during the present survey.

Plant group Trees Shrubs Herbs Climbers Grasses
Order 14 21 24 7 1
Family 29 21 55 7 4
Genus 47 36 164 24 37
Species 58 42 231 25 52
Aquatic 0 0 23 0 2
Semi-aquatic 0 13 151 5 48
Terrestrial 58 29 59 20 2

3.3.1. Trees
Richness and diversity

Tree species reported along the river Gomti during
the survey are represented by 58 species belonging
to 14 orders, 29 families, and 47 genera. Dominant
families are the Fabaceae (11 spp.) and Moraceae
(10 spp.) (Table 31.). Dominant tree species recorded
were Dalbergia sissoo, Tectona grandis, Terminalia
arjuna, Cassia fistula, Acacia catechu, A. nilotica,
Azadirachta indica, Ficus religiosa, F. benghalensis,
Bombax ceiba, Butea monosperma, Madhuca
longifolia, Pithecellobium dulce, Trewia nudiflora,
Melia azedarach. The BEU 57 at Thakur Nagar has the
highest species richness of tree (35 spp.), followed
by BEU 96, 104, and 159 (33 spp. each) and BEU 149
(30 spp.). While the lowest richness was recorded

in the BEU 21 at Natthapur (3 spp.) followed by BEU
1(6 spp.) (Figure 3.8). The Shannon diversity index
(H’) was recorded highest in the BEU 39 at Abbaspur
(H'=2.63), while the lowest diversity was recorded in
the BEU 21 at Natthapur (H'=1.09) (Figure 3.8).

Tree richness and diversity varied widely across
BEUs along the Gomti River. Lowest values were
observed in BEUs such as 1 and 21, where natural
vegetation was nearly absent and exotic plantations
like Eucalyptus dominated. In contrast, BEUs around
meandering stretches and tributary junctions (28, 36,
39, and 57) supported higher richness and diversity,
with native species such as Ficus religiosa and
Dalbergia sissoo persisting. Urban BEUs like Jaunpur
(167) showed moderate to high diversity due to older
avenue plantations, while some BEUs such as 96
and 104 recorded high richness but low diversity,
reflecting species dominance by a few exotics.
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Abundance

Dalbergia sissoo and Mallotus nudiflorus were

the most abundant tree species found at the
transects 1 m distance from the Gomti River. While,
Acacia nilotica, Pithecellobium dulce, Holoptelea
integrifolia, Dalbergia sissoo, Populus spp. and
Eucalyptus spp. were found to be abundant at a
distance of 500m from the Gomti River. Tectona
grandis, Mallotus nudiflorus with the addition of
Mangifera indica, Moringa oleifera, Populus spp.
and Eucalyptus spp. were most abundant tree
species observed at a distance of 1,000 m from the
river. Additionally, species like Morus alba, Toona
ciliata, Tectona grandis and Moringa oleifera were
observed in the plantation areas. These species
play a significant role in the landscape, serving as
shelterbelts to reduce wind erosion, timber sources
for commercial use, and stabilizers for riverbanks.

Dominance of plant communities

Species with the highest IVl values represent the
dominant tree communities within each BEU,
contributing significantly to the structural makeup
and ecological functioning of those zones.

IVI at 01 m from the river

In the plots located at 1 m distance from the

Gomti River, Dalbergia sissoo, Mallotus nudiflorus,
and Holoptelea integrifolia were the dominant

tree species across multiple BEUs, demonstrating
significantly higher IVl values, with Holoptelea
integrifolia recording a maximum IVl value of 232.5 in
BEU 159. The frequent dominance of Dalbergia sissoo
(BEUs 1, 149, 167) and Mallotus nudiflorus (BEUs 47,
96, and 126) were recorded. In contrast, BEUs like

36, 57, and 104 exhibit more evenly distributed VI
patterns, where secondary contributors such as
Pongamia pinnata, Ficus religiosa, Mangifera indica,
and Cassia fistula play significant co-dominant roles

(Table 3.2).

Figure 3.8. Species richness and Shannon diversity index (H’) of trees recorded along the surveyed BEUs in
the Gomti River.




SOCIO-ECOLOGICAL STATUS OF GOMTI RIVER FOR CONSERVATION PLANNING

Table 3.2. Dominant tree species and IVl value in BEU-wise surveyed plots one meter from the Gomti River.

S.N. BEU Id Dominant tree species at 1 m distance VI values Other contributing tree species
from the river

1 1 Dalbergia sissoo, Acacia nilotica 150 -

2 21 Acacia nilotica, Phoenix sylvestris 150 -

3 28 Pongamia pinnata, Toona ciliata, 50 -

Barringtonia acutangula

4 36 Ficus religiosa 85.23 Pongamia pinnata, Dalbergia sissoo

5 39 Dalbergia sissoo 6714 Alangium salvifolium, Ficus
benghalensis

6 47 Mallotus nudiflorus, Tectona grandis 91.66 Acacia catechu, Morus alba

7 57 Terminalia arjuna 63.38 Dalbergia sissoo, Mangifera indica

8 83 Acacia nilotica 66.86 Morus alba, Azadirachta indica,
Mallotus nudiflorus

9 96 Mallotus nudiflorus 95 Cassia fistula, Pithecellobium dulce,
Managifera indica

10 104 Alangium salvifolium 63.29 Mallotus nudiflorus, Ficus racemosa

M 126 Mallotus nudiflorus 73.81 Holoptelea integrifolia, Eucalyptus
spp., Acacia nilotica

12 140 Alangium salvifolia, Mangifera indica 150 -

13 149 Dalbergia sissoo 90.47 Pithecellobium dulce, Pongamia
pinnata

14 159 Holoptelea integrifolia 2325 Ficus religiosa

15 167 Dalbergia sissoo, Bombax ceiba 66.66 Ficus virens, Streblus asper

16 171 Dalbergia sissoo 95 Bombax ceiba, Ficus virens

IVI at 500 m from the river

At 500 m distance from the river, Pithecellobium
dulce, Borassus flabellifer, Dalbergia sissoo, and
Populus spp. emerged as dominant species across
several BEUs, with high IVI values in BEUs 96, 171,
140, and 1 respectively (Table 3.3). BEU 1 showed
co-dominance of Populus and Eucalyptus, reflecting
agroforestry practices in agricultural matrices,

while BEU 171's Borassus dominance highlighted

its cultural and boundary planting role. In contrast,
BEUs 28, 36, and 39 showed balanced IVI patterns,
where Terminalia arjuna, Mangifera indica, and
Pithecellobium dulce shared dominance with
species like Bombax ceiba and Ficus benghalensis.
Other sites, such as BEUs 47, 57, and 104, supported
moderately structured communities with dominants
like Madhuca latifolia and Holoptelea integrifolia
alongside co-dominants such as Artocarpus lacucha
and Tectona grandis (Table 3.3).

IVI at 1,000 m from the river

At 1,000 m distance from the river, species like
Azadirachta indica, Dalbergia sissoo, Phoenix
sylvestris, and Leucaena leucocephala emerged as
dominants in BEUs 21, 104, 47, and 96, respectively,
with exceptionally high IVl values. Transitional or
structurally complex assemblages were observed in
BEUs 28, 36, 39, and 57, with Ficus racemosa, Tectona
grandis, Streblus asper, and Mallotus nudiflorus
sharing co-dominance. Other BEUs such as 83,

140, 149, and 159 supported moderately dominant
natives like Mangifera indica and Moringa oleifera
interspersed with culturally important species,
while urban BEU 167 displayed a mix of large natives
and planted species. BEUs 126 and 171 showed low
dominance but retained hardy, culturally valued
species such as Borassus flabellifer and Aegle
marmelos (Table 3.4).




FLORAL ASSEMBKAGE

Table 3.3. Dominant tree species and IVl value in BEU-wise surveyed plots 500 m from the Gomti River.

S.N. BEU Dominant tree species at 500 m IVI values Other contributing tree species
distance from the river

1 1 Populus sp., Eucalyptus sp. 91.66 Acacia nilotica, Ziziphus mauritiana

2 21 - - -

3 28 Terminalia arjuna, Dalbergia sissoo  66.66 Acacia nilotica, Bombax ceiba,
Pithecellobium dulce

4 36 Mangifera indica 80.55 Azadirachta indica, Ficus
benghalensis, Eucalyptus sp.

5 39 Pithecellobium dulce 72.64 Trewia nudiflora, Ficus benghalensis,
Bombax ceiba

6 47 Madhuca latifolia, Mangifera indica 70 Artocarpus lacucha, Morus alba

7 57 Dalbergia sissoo 67.61 Azadirachta indica, Ficus racemosa,

8 83 Acacia nilotica 72.54 Eucalyptus spp., Ziziphus sp,
Syzygium cumini

9 96 Pithecellobium dulce 83.33 Phoenix sylvestris, Trewia nudiflora

10 104 Holoptelea integrifolia 62.22 Ficus religiosa, Borassus flabellifer,
Tectona grandis

11 126 Acacia nilotica 76.85 Holoptelea integrifolia, Dalbergia
SiSS00

12 140 Dalbergia sissoo 8511 Mangifera indica, Streblus asper,

13 149 Pithecellobium dulce 94.38 Holoptelea integrifolia, Dalbergia
SiSS00

14 159 Holoptelea integrifolia 60.34 Managifera indica, Azadirachta indica,
Tectona grandis

15 167 Ehretia aspera, Ficus religiosa 66.66 Ficus virens, Toona ciliata, Aegle
marmelos

16 171 Borassus flabellifer 93.91 Alangium salvifolium
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Table 3.4. Dominant tree species and VI value in BEU-wise surveyed plots 1000 m from the Gomti River.

S.N. BEU Dominant tree species at 1000 m I Other contributing species
distance from the river values
1 1 Eucalyptus spp. 108.33  Acacia nilotica, Dalbergia sissoo, Populus spp.
2 21 Azadirachta indica 300 -
3 28  Ficus racemosa 95 Ehretia aspera
4 36 Tectona grandis, Streblus asper 7714 Morus alba, Cassia fistula, Toona ciliata
5 39 Tectona grandis 105.71  Toona ciliata, Cassia fistula, Streblus asper
6 47 Phoenix sylvestris 133.33  Ficus religiosa, Mimusops elengi
7 57  Mallotus nudiflorus 10835 Ficus racemosa, Phoenix sylvestris, Holoptelea
integrifolia
8 83  Mangifera indica 71.21 Trema orientale, Melia azedarach, Dalbergia
SiSs00
9 96  Leucaena leucocephala 112.3 Borassus flabellifer, Phoenix sylvestris, Mallotus
nudiflorus
10 104  Dalbergia sissoo 176.98  Morus alba, Mallotus nudiflorus
1 126 Borassus flabellifer, Ehretia 60 -
acuminata, Aegle marmelos
12 140  Streblus asper 83.33  Mangifera indica, Putranjiva roxburghii, Syzygium
cumini
13 149  Moringa oleifera, Tectona grandis 58.73  Azadirachta indica, Oroxylum indicum,
Pithecellobium dulce
14 159  Toona ciliata 83.33 Morus alba, Mallotus nudiflorus
15 167  Ficus benghalensis, Mallotus 93.33  Moringa oleifera, Ficus religiosa
nudiflorus
16 171 Moringa oleifera 64.28  Ehretia acuminata, Ehretia aspera, Aegle

marmelos

3.3.2. Shrubs and Grasses

Richness and diversity

Shrubs reported during the survey along the Gomti
River are represented by 42 species belonging to 21
orders, 21 families, and 36 genera (Table 31.).
Lamiaceae being the dominant family in shrubs

with eight species. A total of 52 species of grasses
reported during the survey along the Gomti River
belonging to four families (including grasses, sedges,
rushes and cattails) and 37 genera (Table 31.).
Poaceae was found to be the dominant family in
grasses with a total of 37 species.

The Shannon’s Diversity Index (H') patterns observed
at 01 m, 500 m, and 1000 m from the Gomti

River, revealed a consistent trend of ecological
simplification driven by agricultural expansion

and human settlement. The diversity for grasses

is highest near river meanders and wetland-like

zones, reflecting the influence of hydrological
complexity and occasional remnant vegetation
patches at sampling plots 1 m distance from the
river. However, shrub diversity is generally lower due
to limited woody cover, sometimes not supported
by sandy banks at 1 m from the Gomti River. At 500
m, diversity declines further, particularly for shrubs,
as agricultural dominance intensifies and native
vegetation becomes fragmented, though pockets
of moderate diversity persist near micro-wetlands
or less intensively managed fields. At a distance

of 1000 m from the Gomti River, the landscape is
largely homogenized, natural vegetation is scarce,
and diversity (especially shrub diversity) drops
remarkably in many BEUs, while grass diversity is
largely supported by disturbance-tolerant species.
Nonetheless, a few areas, such as Qadirpur (BEU
104) and Sultanpur (BEU 140) maintained relatively
high diversity at all distances, due to semi-natural
field margins or retained vegetation structure. These
patterns underscored the strong influence of land
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use on biodiversity gradients and highlighted the
urgent need for restoration, particularly in zones
where natural hydrology and remnant habitats
are still persisting. At a distance of 1 m from the
Gomti River, diversity patterns of shrubs and
grasses are strongly site-dependent. High grass
diversity at Navadia, Todarpur (BEU 1, H' = 2.42)
and shrub diversity at Natthapur (BEU 21, H' = 2.23)
were recorded due to remnant riparian vegetation
and wetland conditions (Figures 310 and 311).
Balanced diversity at Katghara Gaon (BEU 28) and
Ghaila (BEU 83) reflects habitat complexity, which
created by flooding and sediment deposition. In
contrast, Abbaspur (BEU 39) and Tilwari (BEU 159)
showed low values due to intensive disturbance
and bank modification. These results highlight the
role of microhabitats and reduced human pressure
in sustaining native diversity even within narrow
riparian zones.

At a distance of 500 m from the Gomti River,

the shrub and grass diversity declined overall

as agriculture dominated. Low shrub and grass
diversity were recorded at Navadia Todarpur
(BEU 1) and Natthapur (BEU 21) with Shannon’s
diversity index (H') less than 0.8 (Figures 310 and
311). While, sites such as Qadirpur (BEU 104) and
Sultanpur (BEU 140) exhibit significant diversity in
shrubs, with Shannon’s diversity index (H') values

Terminalia arjuna (Roxb. ex DC.) Wight
& Arn.

Vachellia nilotica (L.) Ficus virens Aiton

PJ.H.Hurter & Mabb.

Bombax ceiba L.

of 217 and 1.78, respectively, and in grasses, with
indices of 1.55 and 2.08, respectively, indicating the
impact of wetlands and reduced land use intensity
(Figures 310 and 311). Urban areas such as Jaunpur
(BEU 167) and Rasoolpur (BEU 171) also register
high shrub diversity, though largely from exotics

or planted species. These results indicated that,
despite local changes in hydrology and land-use
mosaics occurring 500 meters from the Gomti
River, it still sustains considerable plant diversity.
At the 1,000 m distance from the Gomti River, again
agriculture with human settlements dominated the
landscape, leading to generally low shrub diversity
and only moderate grass diversity.

Navadia Todarpur (BEU 1) shows complete loss
of shrub diversity, reflecting intensive land
conversion. In contrast, Qadirpur (BEU 104) and
Sultanpur (BEU 140) retain relatively high values
(H' of both shrubs and grasses is more than

1.5), suggesting persistence of semi-natural field
margins or residue vegetation. Jaunpur (BEU 167)
and Rasoolpur (BEU 171) also maintain high
shrub diversity (H'~ 1.9), though largely supported
by exotic or planted species. Overall, while
biodiversity declines markedly at this distance,
localized habitat heterogeneity still sustains
pockets of diversity.

Dalbergia sissoo Roxb. ex DC.

Pithecellobium dulce (Roxb.)
Benth.

Mallotus nudiflorus (L.) Kulju &
Welzen

Plate 3.1. Some of the dominant trees recorded during survey along the Gomti River.
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Figure 3.9. Richness of shrubs and grasses recorded along 1m, 500m and 1,000m distance from the Gomti
River.

Figure 3.10. Shannon diversity index (H’) for shrubs recorded along 1m, 500m and 1,000m distance from
the Gomti River.
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Figure 311. Shannon diversity index (H’) for grasses recorded along 1m, 500m and 1,000m distance from
the Gomti River.

While, the dominant grass species include
Saccharum benghalensis, S. spontaneum,
Typha anugustifolia, Phragmites karka, Vetiveria

Dominant shrubs and grasses

Dominant shrubs recorded during the survey zizanioides, Cynodon dactylon, Cyperus rotundus,
are Ipomoea carneaq, Calotropis procera, Ricinus Fimbristylis spp., Schoenoplectiella juncoides, Juncus
communis, Lippia alba, Abutilon indicum, bufonius, Arundo donax, Bambusa bambos. Based
Clerodendrum infortunatum, Lantana camara, on percentage coverage, the dominant shrubs and
Urena lobata, Murraya kRoenigii, Tamarix ericoides. grasses recorded are provided in table 3.5.

Table 3.5. Dominant shrubs and grasses recorded in the surveyed plots along the Gomti River.

Group Dominant species

Shrubs Calotropis procera, Abutilon indicum, Clerodendrum viscosum, Phyllanthus
reticulatus, Ficus spp., Ziziphus spp., etc.

Shrubby weeds Ricinus communis, Lippia alba, Lantana camara, etc.

Grasses Cynodon dactylon, Dichanthium annulatum, Sachharum benghalensis,

S. spontaneum, Typha aungustifolia, Phragmites karka, etc.
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Abutilon indicum (L.) Sweet

Tamarix ericoides Rottler & Willd.

Clerodendrum infortunatum L.

Capparis zeylanica L.

Ficus heterophylla Lf.

Ipomoea carnea Jacq.

Glycosmis pentaphylla (Retz.) DC.

Plate 3.2. Some of the dominant shrubs recorded during survey along the Gomti River.

3.3.3. Herbs

Herbs reported during the survey in the Gomti River
basin are represented by 24 orders, 55 families,
164 genera and 231 species. Asteraceae (38 spp.) is
the most dominant family, followed by Fabaceae
(21 spp.), Amaranthaceae (16 spp.). Of the total
herbaceous species recorded, 22 are aquatic,

151 species are semi-aquatic and 59 species are
terrestrial. About 26% (60 spp.) of the total herbs
recorded are found introduced. Dominant herb
species along the Gomti River include Grangea
maderaspatana, Parthenium hysterophorus,
Cannabis sativa, Tridax procumbens, Gnaphalium

luteoalbum, Sphaeranthus indicus, Cirsium arvense,
Blumea lacera, Ageratum conyzoides, Solanum spp.,
Nicotiana plumbaginifolia, Phyla nodiflora, Lindernia
dubia, Basella alba.

Species richness of herbs across the BEUs shows
considerable variation. The highest richness of herbs
is recorded at Thakur Nagar (BEU 57) with 74 species,
followed by Katghara Gaon (BEU 28, 71 species), and
Sultanpur (BEU 140, 69 species). While the lowest
richness of herbs is recorded at Qadirpur (BEU 104)
with 41 species, followed by Rasoolpur (BEU 171, 44
spe)cies), and Manjhar (BEU 96, 46 species) (Figure
3712).
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Dactyloctenium aegyptium (L) Cynodon dactylon (L) Pers. Cenchrus pedicellatus (Trin.) Chloris barbata Sw.
willd. Morrone
Saccharum bengalense Retz. Phragmites karka (Retz.) Trin. ex Typha angustifolia L.
Steud.

Plate 3.3. Some of the dominant grasses recorded during survey along the Gomti River.

Hydrilla verticillata Ottelia alismoides (L.) Pers. Potamogeton crispus L.
(L.f) Royle
Alternanthera ficoidea (L.) P. Beauv. Eichhornia crassipes (Mart.) Solms Najas minor All.
Argemone mexicana L. Mecardonia procumbens (Mill.) Small Tribulus terrestris L.

Plate 3.4. Some of the dominant herbs recorded during survey along the Gomti River.
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Figure 3.12. Richness and Nativity of herbaceous plants recorded at distance of 1m, 500m and 1,000m from

the Gomti River.

3.3.4. Climbers

A total of 25 species of climbers are reported during
the survey along the Gomti River belonging to 7
orders, 7 families (Table 31). Dominant families are
Cucurbitaceae (9 spp.), Apocynaceae (7 spp.). 23
species are native and 02 species are introduced.
Dominant climber species Actinostemma tenerum,
Coccinia grandis, Cucumis maderaspatanus,
Momordica charantia, Trichosanthes cucumerina.

3.3.5. Dominant hydrophytes

Aquatic species that are dominating the main

river streams and seasonal rivulets are Pontederia
crassipes, Pistia stratiotes, Lemna minor, Spirodela
polyrhiza, Azolla pinnata, Hydrilla verticillata,
Ceratophyllum demersum, Ipomoea aquatica,
Potamogeton crispus, Vallisneria natans, Ludwigia
adscendens, Polygonum spp, Nelumbo nucifera and
Nymphaea spp.

3.3.6. Invasive and Non-native
species

Of the 408 plant species recorded, 20.09% plants
are found to be non-native. The majority of non-
native species were found in the herbs, totaling
60 species (~26% of total herb species recorded
during sampling) (Figure 313). Highest number of
non-native plants were recorded in the Asteraceae

family (18 species), followed by Fabaceae (13
species), Solanaceae, and Amaranthaceae (8
species each). Grasses and climbers are showing
the highest nativity (over 90%), indicating minimal
exotic introductions in these groups. Trees also
maintain a strong native representation with ~86%
nativity. Overall, the vegetation retains strong native
dominance, though the presence of nearly one-
fifth exotics suggests anthropogenic influence on
community composition (Figure 313).

The BEU-wise trend shows that exotic species

are consistently present across all sites, though
their abundance varies with disturbance and site
condition. Locations such as Nathapur (BEU 21),
Katghara Gaon (BEU 28), and Abbaspur (BEU 39)
record the highest exotic loads, while Bahadur
Nagar, Rasoolpur, and Jaunpur retain relatively
stronger native dominance. Herbs contribute the
largest share of exotics across BEUs, reflecting their
opportunistic and weedy nature, whereas shrubs
and grasses play a comparatively smaller role. When
examined along the river gradient, exotic species are
lowest at the river’s edge, increase sharply at 500
meters, and then decline again by 1,000 meters. This
pattern suggests that the mid-distance zone is most
vulnerable to invasion, likely due to its transitional
position where both influence of riverine habitat
and human activities such as grazing, cultivation,
and settlement overlap, while the river edge and
distant uplands maintain comparatively more native
vegetation (Figure 314).
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Major weeds encountered during the survey were
Pontederia crassipes, Alternanthera philoxeroides,
Mikania micrantha, Ipomoea carnea, Mecardonia
procumbens, Nicotiana plumbaginifolia, Urochloa
mutica, Senna occidentalis, Lantana camara, Lippia
alba, Ageratum conyzoides, Leucaena leucocephala,

Pithecellobium dulce. Species like Pontederia
crassipes and Pistia stratiotes were seen forming
dense mats on water surface thus choking the
waterways. Dominant exotic species recorded along
the Gomti River are presented in table 3.6.

Table 3.6. Habit-wise dominant Invasive and Non-native species recorded along the Gomti River during

the present survey.

Habit-wise Plant group

Dominant exotic species

Tree

Morus alba, Azadirachta indica, Pithecellobium
dulce, Solanum erianthum, Leucaena
leucocephala, Acacia auriculiformis etc.

Shrub

Hyptis suaveolens, Ipomoea carnea, Jatropha
gossypiifolia, Lantana camara, Lippia alba

Herb

Ageratum conyzoides, Alternanthera pungens,
Alternanthera ficoidea, Bidens pilosa, Cannabis
sativa, Croton bonplandianus etc.

Grass

Paspalum distichum, Paspalum dilatatum,
Urochloa mutica

Figure 3.13. Nativity of plant species recorded along the Gomti River during the present survey.
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Figure 3.14. BEU-wise number of exotic species recorded along the Gomti River.

Plate 3.5. Eichhornia crassipes and Pistia stratiotes form dense mats over water surface choking the
waterways in the Gomti River.

43
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3.4. DISCUSSION

The Gomti River is a dynamic ecological system
influenced by both natural processes and extensive
human activity. Flowing through a largely agricultural
landscape, the river is not highly prone to flooding
but does experience seasonal variations during the
monsoon, which alter its flow regime and impact
riparian habitats. Research on the aquatic and
associated plant communities along the Gomti River
has primarily focused on specific stretches, for
instance, Maheshwari and Tomar (1983) contributed
to the baseline data for wetland flora of Sitapur
district reporting 147 species belonging to 54
families. Mishra and Maurya (2002) studied Phyto-
diversity of two wetlands from Jaunpur district i.e,,
Kunwarpur wetland and Gujar wetland reporting

36 and 66 species, respectively. Mishra and Narain
(2014) reported 201 species belonging to 115 genera
of 50 families from wetlands and marshy habitats of
eastern Uttar Pradesh. Singh et al. (2013) recorded
diversity of aquatic and wetland habitats of Lucknow
district, reporting 210 species divided into six
different habitats. The noteworthy plant studies in
and around the Gomti River basin are represented in
Table 3.7.

Our current intensive biodiversity study in and along
the Gomti River focuses on the habits including
trees, shrubs, grasses and herbs revealed vegetation
patterns as the tree richness and diversity along
the river showed strong interplay between land

use, hydrology, and human disturbance. Sites
dominated by agriculture and exotic plantations
(e.g., Eucalyptus, Populus) specifically at the 500

m and 1000 m transects showed low diversity and
monodominance, while meandering stretches and
tributary junctions supported higher richness and
structurally diverse communities, often anchored by
native species like Dalbergia sissoo, Ficus religiosa,
and Terminalia arjuna. Soil substrate at a distance
of 1 m from the river was sandy which restricted
establishment of new plants to a few hardy
dominants and many other contributing species
resulting in balanced IVI distributions. Whereas at
500 m and 1000 m, species composition reflected
gradients of human influence from plantation-

driven or culturally valued dominants (Azadirachta
indica, Borassus flabellifer, Leucaena leucocephala)
to semi-natural mosaics with IVI value distributed
between few dominating species. Urban BEUs
retained moderate diversity through older avenue
and institutional plantations, while scattered
multipurpose species persisted in agrarian zones.

The diversity of shrubs and grasses with their
nativity reflecting again a clear distance-driven
gradient. At a distance of 1 m, proximity to the river
sustained localized richness, especially where
wetland conditions and riparian microhabitats
supported native shrubs and grasses. At a distance
of 500 m from river bank, agricultural expansion

and habitat simplification dominated, though
scattered wetlands and land-use heterogeneity
allowed certain BEUs to retain moderate diversity. At
a distance of 1000 m from the river bank, intensive
cultivation drives sharp declines in shrub richness,
with diversity maintained only in pockets linked to
field margins, plantations, or semi-natural remnants.
The variation in richness and nativity of herbs across
the locations were also shaped by differences in
land-use intensity, habitat continuity, and human
disturbance. Low richness coincided with areas of
habitat fragmentation and conversion for agriculture,
whereas higher richness aligned with remainder
vegetation patches, community-managed green
spaces, and agricultural buffer zones.

Similarly, non-native species dominance

reflected anthropogenic pressures such as urban
encroachment, roadside vegetation change, and
field-edge disturbances, while balanced native-non-
native compositions showed stronger ecological
stability and less intensive land modification.
Together, these results highlight the riverbank as a
critical biodiversity refuge, with diversity diminishing
as land-use pressures increase away from the

river. Overall, the Gomti River’s riparian tree, shrub,
grass, and herb communities changed from simple,
human-modified stands to more ecologically
complex patches in places that were culturally and
hydrologically important. This shows how important
it is to restore ecosystems using native species.
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Table 3.7. Plant studies conducted in and around Gomti River basin, Uttar Pradesh.

Studies Study area No. of species
Duthie (1903-1929) (3 volumes) Upper Gangetic plains in Uttar Pradesh and Uttarakhand 2,400
Reddy et al. (2007) Raebareili 149
Singh et al. (2013) Lucknow district 210
Garg & Joshi (2015) Nawabganj (Shaheed Chandra Shekhar Azad) Bird Sanctuary 219
Garg & Joshi (2018) Nawabganj (Shaheed Chandra Shekhar Azad) Bird Sanctuary 243
Singh et al. (2020) Lucknow district 1,263
Singh et al. (2020) Lucknow district 102
Prajapati & Singh (2024) Nawabganj (Shaheed Chandra Shekhar Azad) Bird Sanctuary 28
Avishek et al. (2025) Nawabganj (Shaheed Chandra Shekhar Azad) Bird Sanctuary 22
Sonkar et al. (2025) Pilibhit Tiger Reserve 123
Verma et al. (2025) Nawabganj (Shaheed Chandra Shekhar Azad) Bird Sanctuary 254
Present study Along the Gomti River 408

3.5. CONCLUSION

The findings from this study highlight that the Gomti
River and its riparian corridor continue to serve as a
crucial biodiversity refuge, despite significant human
pressures. Tree, shrub, grass, and herb vegetation
patterns showed that species richness and nativity
were highest near the river and in semi-natural or
hydrologically buffered habitats. In certain transects,
exotics dominated, highlighting anthropogenic
change, while native species provided ecological
stability in less damaged areas.

The present study, therefore, holds unique
significance as the first comprehensive floristic

assessment conducted across the entire stretch
of the Gomti River in Uttar Pradesh, encompassing
aquatic, semi-aquatic, and riparian vegetation
along its length. These results emphasize that the
ecological integrity of the Gomti is tightly linked

to land-use practices and riparian management.
Protecting and restoring native vegetation, reducing
exotic monocultures, and conserving semi-natural
mosaics along the river would be essential steps
toward maintaining biodiversity and ecosystem
services. Strengthening such conservation efforts
will not only enhance riverine health but also
support community livelihoods, water quality, and

the broader goals of river rejuvenation.
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SUMMARY

Freshwater fish are crucial to aquatic ecosystems, human health, and local economies. They maintain
ecological equilibrium by enabling nutrient cycling and controlling trophic dynamics, thereby enhancing
the overall productivity of the freshwater ecosystems. There are around 3,532 identified fish species in
India, with freshwater environments accounting for 30% of the total. Hamilton (1822) described 272 fish
species from the Ganga and its tributaries, with 177 being accepted as valid today. The Gomti River, which
is a tributary of the Ganga River, harbours a relatively rich and diverse array of freshwater fish, including
several species of conservation concern. Numerous ichthyological investigations have been undertaken
in Uttar Pradesh's Gomti River and its tributaries, with fish species ranging from 6 to 83. The current
study focused on the current state of ichthyofaunal diversity, distribution, and abundance, as well as the
assessment of Hydro-morphology and physicochemical parameters in the sampling sites of the Gomti
River.

Fish samples were collected at 11 sampling sites in the Gomti River during the post-monsoon season in
January 2024. A total of 193 individuals representing 41 fish species belonging to 9 orders, 17 families,
and 31 genera were recorded during the post-monsoon period in January 2024, between Gomat Tal

and Kaithi across the Gomti River. Out of 41 species, 39 species are native and two species are non-
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native. The most dominant order was Cypriniformes, which contributed 21 species. Family Cyprinidae
contributed the highest number of species (13) followed by Danionidae (7) and Bagridae (4). The highest
species richness (23 species) was recorded in the sampling points situated in the middle and lower zones,
while the lowest species richness (11 species) was recorded in the sampling sites situated in the upper
zone. The highest Shannon diversity was recorded at sampling Site-11 at Kaithi (H’ =2.74) and the lowest
was recorded in Jalalpur (H'=0.93), The highest catch per unit effort for fish (number of fish individuals
recorded per panel hour) was recorded at Jalalpur 36.33 individuals per panel hour) and the lowest was
recorded at Sultanpur (0.75 individuals per panel hour). The analysis of relative abundance indicated a
dominance of small indigenous species, including Pethia ticto (48.19%), Cabdio morar (3.63%), Puntius
sophore (3.63%), Devario devario (311%), Labeo bata (2.59%), Laubuka laubuca (2.59%), Chanda baculis

(2.59%), Esomus danrica (2.07%) etc.

Among the 41 fish species recorded in the current survey of the Gomti River, Clarias magur was in
Endangered (EN), Ompok bimaculatus is Near Threatened (NT) and Sperata lamarri is Not Evaluated (NE)
categories of IUCN redlist. Whereas, 36 species were Least Concern (LC) in the IUCN Red List. Presence of
two alien species, Cyprinus carpio and Oreochromis niloticus, is, however, a cause of concern due to their
possible ecological impacts on indigenous fish populations. Environmental characteristics, such as average
flow, had the largest positive link with fish diversity, emphasizing the necessity of maintaining natural
hydrological regimes. Human-induced pressures, including high pollution from urban and agricultural
runoff, habitat change, water diversion, invasive species introduction, and destructive fishing methods, all
pose a substantial threat to fish diversity in the Gomti River. Preserving biodiversity requires immediate
action. Priorities should include habitat restoration, invasive species control, and fishing regulations.
Increasing community engagement, improving water quality, and enhancing water flow during dry seasons
will support the long-term survival of fish populations in this tributary of the Ganga River.

4. INTRODUCTION

Freshwater fish are crucial to the functioning of
aquatic ecosystems, human well-being, and local
economies. They are essential for sustaining
ecological equilibrium by facilitating nutrient cycling
and regulating trophic dynamics, thereby enhancing
the overall productivity of freshwater ecosystems
(Mota et al., 2014). Freshwater fish are essential
elements of food webs, sustaining many aquatic and
terrestrial predators, underscoring their ecological
importance.

Currently, approximately one-third of freshwater

fish species face extinction due to several threats,
including river damming, wetland drainage, excessive
water abstraction for irrigation, discharge of
untreated waste, unsustainable fishing practices,
introduction of invasive and non-native species.
These threats are exacerbated under the intensifying
effects of climate change (Hughes, 2021). Enhancing
conservation initiatives for freshwater fish is

crucial, not only for safeguarding species but also
for maintaining the ecosystem functions that both
nature and humans depend upon.

The fish fauna is one of the largest vertebrate
groups, with more than 36,640 known species
described globally. Remarkably, about 51% of them
are found in freshwater ecosystems (Fricke et

al., 2025; Hughes, 2021). In India, there are about
3,532 recognised fish species, with approximately
30% residing in freshwater ecosystems (Chandra
et al,, 2017; Kosygin et al., 2024). Hamilton (1822)

documented 272 fish species from the Ganga and

its tributaries, emphasising that "the list is far from
complete". In that study, Hamilton (1822) recorded
260 species new to science, of which 177 species are
recognised as valid currently (Chandra et al,, 2017).
Later on, Talwar & Jhingran (1991) reported a total of
375 fish species from the Ganga main stem. A total of
153 fish species have been recorded from the state
of Uttar Pradesh (Kosygin et al., 2024). Numerous
ichthyological studies have been conducted in the
Gomti River and its tributaries in Uttar Pradesh over
the years, documenting fish species ranging from

6 to 83 (Table 4.2). Previous investigations revealed
that a total of 115 valid fish species have been
recognized as inhabiting the Gomti River and its
tributaries (Annexure 11). The present study focused
on the current status of ichthyofaunal diversity,
distribution, abundance and the assessment of

the environmental variables that influence the fish
diversity in the Gomti River.

4.2. METHODS

Fish were sampled at 11 sampling sites along the
Gomti River during the post-monsoon season during
January-February 2024 (Figure 41). The sampling
sites and their geographical coordinates and hydro
morphology are given in the table below (Table 41).
Fish samples were collected at selected sites along
the Gomti River course from Gomat Tal to Kaithi
using standard fishing gear and nets. Cast nets, drag
nets, and monofilament gill nets with varying mesh
sizes (0.5 to 5 inches) were strategically deployed
with the help of fishermen during the survey. A gill
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net measuring 50x1 meters, with a 0.5-inch mesh
dimension was used at minimal depths for up to
30 minutes to minimize unintended fish captures.
An average of 2 hours of net effort was applied at
each sampling site. Fish samples were collected
during morning (06:00-08:00hrs) and evening
(16:00-18:00hrs) sessions. Habitat parameters
such as river width were measured with a range
finder, depth was recorded using a Hondex depth
sounder Model-PS-7, and flow was measured with
the Geopack Advanced River Pack digital flow meter.
Physicochemical parameters were recorded using
a YS| Ecosense digital handheld multiparameter.
Species richness and diversity indices such as

the Shannon Diversity Index (H') were calculated

to indicate species diversity in a community. Fish
abundance was estimated using the standard

CPUE (Catch Per Unit Effort) method, expressed as
individuals per panel hour (Musick & Bonfil, 2005).
Collected fish were photographed and preserved

in 7-10% formalin, properly tagged with labels for
further laboratory study. Morphometric and meristic
studies were conducted in the laboratory to identify
species and resolve ambiguities. Fish identification
followed standard literature by Jayaram (2010),
Talwar and Jhingran (1991), and the electronic version
of FishBase (Froese & Pauly, 2025).

Figure 4.. Ichthyofauna sampling sites along the Gomti River, Uttar Pradesh, India.
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Table 41. Hydro-morphology and physicochemical parameters of water were recorded at the fish sampling

sites in the Gomti River during the survey.

Site  Site Name Average Average Elevation Average Water Conductivity TDS pH
No. Width Depth(m) (m) Flow Temp  (ps/cm) (ppm)
(m) (m/s) (°C)

1 Gomat Tal 35 137 176 0.63 121 133 77 7124
2 Goutiya 36.67 1.83 138 0.43 13.4 125 74 813
3 Mohammadi 56.67 1.0 14 0.42 13.8 127 75 7.86
4 Maigal Ganj 83.33 2.3 14 0.41 15.9 125 73 8.31
5 ltaunja 71.67 2.07 99 0.6 13.9 128 77 8.41
6 Jalalpur 107.67 1.53 134 0.46 18.5 7 70 744
7 Narvapar 105 1.0 109 0.47 18.5 126 76 8.2
8 Sultanpur 111.67 0.83 105 0.35 143 124 73 778
9 Jaunpur 105 1.0 109 0.47 14.6 122 73 77
10 Sahabuddinpur 104 2.23 92.95 0.48 16.6 123 74 8.02
M Kaithi, Ghazipur 201.67 1.67 96.46 0.63 17.3 116 70 8.06

4.3. RESULTS

4.3.1. Species richness and diversity

A total of 41 fish species belonging to 9 orders, 17
families, and 31 genera were recorded from the 11
sampling sites in the Gomti River during the post-
monsoon period in January 2024, as compared to

a total of 115 species belonging to 12 orders, 37
families, and 77 genera recorded from the river

to date (Annexure I1). The Cypriniformes was the
most abundant order with 21 species followed by
Siluriformes (7 species), Anabatiformes (4 species),
and Mugiliformes (4 species) in the present survey
(Figure 4.2). The Cyprinidae was the most dominant
family with 13 species, followed by Danionidae (n=7)
and Bagridae (n=4) recorded during the present
survey (Figure 4.3).

The sampling sites in the middle zone of the Gomti
River from Sitapur to Sultanpur and lower zone from
Sultanpur to the confluence point of the river with
the Ganga recorded the highest number of species
(n=23), while the sampling points in the upper zone
from the origin to Sitapur had the lowest species
richness (n=11) (Figure 4.4). The sampling site-11

at Kaithi had the most incredible diversity of fish
species with a Shannon'’s Diversity Index (H') value of
2.74, followed by site-5 at Itaunja (H' = 2.37), Site-10 at
Sahabuddinpur (H' = 2.28), site-1 at Gomat Tal (H' =
2.01), site-9 at Jaunpur (H ' = 1.89), site-8 at Sultanpur
(H' = 1.89), site-3 at Mohammadi (H’ = 1.81), site-7 at
Narvapar (H' = 1.63), site-2 at Goutiya (H' = 1.58), site-
4 at Maigal ganj (H' = 1.57), and site-6 at Jalalpur (H' =
0.93) respectively (Figure 4.5).
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Figure 4.2. Order-wise number of fish species recorded from the 11 sampling
sites in the Gomti River.

Figure 4.3. Family-wise number of fish species recorded from the 11 sampling
sites in the Gomti River during January 2024.
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Figure 4.4. Zone-wise species richness of fish recorded from the 11 sampling
sites in the Gomti River during January 2024.

Figure 4.5. Shannon's diversity index (H’) of fish community for the 11 sampling
sites in the Gomti River, surveyed during January 2024.
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Species* Chagunius chagunio, Labeo gonius, Osteobrama cotio, Puntius chola, Rita rita, Salmostoma bacaila, Sperata lamarrii,
Trichogaster fasciata, and Xenentodon cancila

Species”™ Amblypharyngodon mola, Anabas testudineus, Chanda nama, Channa striata, Cirrhinus mrigala, Clarias magur, Glossogobius
giuris, Labeo calbasu, Macrognathus pancalus, Mystus bleekri, Mystus cavasius, Notopterus synurus, Ompok bimaculatus,
Paracanthocobitis botia, Pethia conchonius, Rasbora daniconius, Rhinomugil corsula,

Sperata aor, and Tariquilabeo latius

Figure 4.6. Relative Abundance of the fish species recorded at the 11 sampling sites in the Gomti River.

4.3.2. Relative Abundance

Relative abundance was highest for the species
Pethia ticto (4819%) among the 41 species recorded
during the post-monsoon period in January 2024,
which was followed by the species Oreochromis
niloticus (6.2%), Cabdio morar (3.6%), Puntius
sophore (3.6%), and Devario devario (31%),
respectively. At the same time, the lowest relative
abundance of 0.5% was calculated for 19 species
provided in Figure 4.6.

4.3.3. Catch Per Unit Effort (CPUE)

The highest catch per unit effort for fish (number
of fish individuals recorded per panel hour) was
recorded at Jalalpur (36.33 individuals per panel
hour), followed by Goutiya (6 individuals per panel
hour), Mohammadi (5.33 individuals per panel hour),
Gomat Tal (5 individuals per panel hour) and Maigal
ganj (4.67 individuals per panel hour). The lowest
CPUE were recorded at Sultanpur (0.75 individuals
per panel hour) and Narvapar (0.83 individuals per
panel hour) along the river course of Gomti River
(Table 4.7).
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Figure 4.7. Catch Per Unit Effort (CPUE) of fish recorded at 11 sites along the Gomti River in January 2024.

4.3.4. Status of species with
conservation significance

Of the 41 fish species recorded during the present
survey from the Gomti River, Clarias magur and
Ompok bimaculatus are listed as Endangered (EN)
and Near Threatened (NT), respectively, in the IUCN
Red List of Threatened Species. While 87.80% (n=36)
of the recorded native species are Least Concern
(LC) and one species is Not Evaluated (NE) in the
IUCN Red List (Figure 4.8). Species such as Chitala
chitala, Cirrhinus mrigala, Wallago attu, Labeo

bata, Labeo rohita, Sperata lamarrii, Sperata aor,
and Channa punctata are the indicators of a river’s
health. They are considered to have significant value
for conservation. The presence of these species is

a reflection of the river’s habitat condition as well
as overall ecological stability. For instance, Chitala
chitala is a top predator, influencing the population
dynamics of smaller fish and maintaining balance
within the aquatic community. Similarly, species like
Labeo rohita and Cirrhinus mrigala are essential for
controlling algae and other aquatic plants, which
helps prevent overgrowth that can choke the river.

4.3.5. Status of invasive species

A total of 10 exotic species have been recorded from
the Gomti River to date. Of which, two exotic species,
namely Cyprinus carpio and Oreochromis niloticus,
were recorded during our present survey from the
river in January 2024, which are invasive to India

(Plate 4.2). O. niloticus was recorded from the three
sampling sites viz., Belawon bridge, Sahabuddinpur,
and Kaithi, while C. carpio was recorded from
Mohammadi, Jalalpur and Kaithi. O. niloticus was the
widely distributed invasive species during the survey,
with a relative abundance of 6.22%, while C. carpio
has 1.55%.

Figure 4.8. IUCN status of native fish species
recorded from the Gomti River.
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I. Wallago attu IIl. Labeo rohita

IIl. Chitala chitala IV. Labeo bata

Plate 4.1. Fish species with conservation significance recorded from the Gomti River.

I. Cyprinus carpio Il. Oreochromis niloticus

Plate 4.2. Invasive fish species were recorded from the Gomti River during the present survey in January
2024,
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4.4, DISCUSSION

The present study recorded 35.65% of the total

fish species recorded in the Gomti River and its
tributaries. The 41 species recorded in the present
study are comparable to those reported in previous
studies: Kumar & Rao (2009) recorded 64 fish
species, Sarkar et al. (2010) recorded 56 species,
Gupta & Tripathi (2017) documented 61 species from
the Lucknow reach of the Gomti River, and Kumar
et al. (2023) reported 56 species from the middle
stretch of the Gomti River. The summary of previous
studies in the Gomti River and its tributaries is
presented in Table 4.2. Similarly, Sarkar et al. (2007)
documented 46 species from the Samaspur Bird
Sanctuary (also a Ramsar site) situated in the Gomti
River basin, indicating a comparable richness to the
present findings.

The spatial distribution of fish species in the Gomti
River demonstrates clear ecological trends. The
higher elevations have low species richness, perhaps
due to diminished flow, seasonal water constraint,
and a restricted catchment area. Conversely, the
downstream segments demonstrate increased
habitat variability, characterized by fluctuations

in depth and flow, which facilitate higher species
richness via a broader array of ecological niches
(Guegan et al., 1998; Oberdorff et al., 1993; Aarst

& Nienhuis, 2003). Variations among sites were
apparent, with the Kaithi sampling site exhibiting the
highest diversity (H' = 2.74), while Jalalpur recorded
the lowest (H’ = 0.93). Notably, Jalalpur recorded

the highest catch per unit effort (36.33 individuals
per panel hour), indicating the prevalence of a
limited number of opportunistic or disturbance-
tolerant species. Conversely, Sultanpur, with the
lowest CPUE (0.75 Individuals per panel hour),

likely signifies a habitat under stress due to poor
quality or resource constraints. The fish community
predominantly comprised of small-sized native
species, including Pethia ticto, Puntius sophore,
Cabdio morar, Laubuka laubuca, and Chanda baculis.
Multiple species of conservation significance, namely
Ompok bimaculatus, Notopterus synurus, Cirrhinus
reba, Sperata aor, and Rita rita, were documented,
underscoring the ecological value of the Gomti River.
A major concern is the invasion by non-

native species, including Cyprinus carpio and
Oreochromis niloticus. These two species were
observed in significant numbers at multiple sites.

Their increasing presence, indicated by juvenile
specimens, poses a serious threat to native fish
populations through competitive exclusion and
ecological disruption. Previous research (Gupta,
2011; Sarkar et al., 2012; Kumar et al, 2023) has also
documented their presence in the river. Despite
these pressures, several native species, such as
Pethia ticto (4819%), Puntius sophore (3.63%), and
Devario devario (311%), remain, demonstrating
resilience to environmental changes and remaining
viable candidates for conservation efforts.

Of the total species recorded from the Gomti River,
six Near Threatened (NT) species, two Vulnerable
(VU) species, one Endangered (EN) species namely
Clarias magur, and one Critically Endangered (CR)
species namely Pinniwallago kanpurensis were
found in the IUCN Red List (Annexure I1). But the
present survey recorded only one Endangered

and one Near Threaten species from the Gomti
River (Figure 4.8; Annexure I1). Low number of
threatened species recorded from the present study
underscores the need of intensive survey in the
Gomti River.

Among environmental variables, average flow
showed the strongest positive correlation with fish
diversity, highlighting the importance of preserving
natural hydrological regimes. Tiwari (2014) noted that
pollution-tolerant species dominated due to poor
water quality, especially in the Jaunpur segment of
the Gomti River. Several human-induced stresses
pose a significant threat to the fish diversity in the
Gomti River. These include heavy pollution from
urban and agricultural runoff, habitat alteration,
water diversion, introduction of invasive species, and
harmful fishing methods, such as using toxins and
fine mesh nets. The deliberate killing of brooders
and juveniles further worsens population decline.
The use of pesticides, particularly endosulfan, has
led to substantial fish mortality and ecological
decline (Sheela & Brat, 2021).

Immediate conservation actions are vital to prevent
further biodiversity loss. Priorities should include
habitat restoration, control of invasive species,

and enforcement of fishing regulations. Increasing
community engagement, improving water quality,
and enhancing water flow during dry seasons will be
crucial for maintaining the long-term health of fish
populations in this important tributary of the Ganga
River.
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Table 4.2. Summary of ichthyofaunal diversity documented in the Gomti River and its tributaries from
previous studies.

Previous studies Study area No. of Species
Srivastava (1995) * Lohanipur, Rajghat, Munshiganj, Dariyapur, Jagdishpur & 54
Behta khurd from Sai River
Singh (2006) Gomti River 23
Kumar and Rao (2009) Gomti River in Faizabad and Sultanpur District 64
Sarkar et al. (2010) Gomti River at Sitapur, Lucknow, Haidergarh, Sultanpur and 56
Jaunpur sites
Singh (2010) * River Gomti and Gujartal in Jaunpur 46
Singh (2011) Gomti River at Sahipul 42
Gupta (2011) Gomti River at Pilibhit, Sitapur, Lucknow, Haidergarh and 62
Jaunpur sites
Sarkar et al. (2012) Gomti Rivgr at Pilibhit, Sitapur, Lucknow, Sultanpur and 5
Jaunpur sites
Singh et al. (2013) Gomti River 6
Srivastava and Singhal (2015)  Gomti River at Lucknow 70
Verma et al. (2015) Gomti River at Lucknow 83
Bano and Serajuddin (2016)  Gomti River at Lucknow 56
Gupta and Tripathi (2017) Gomti River at Lucknow 61
Rani and Kumar (2020) * Sai River, tributary of Gomti River 22
Mishra and Mishra (2021) Gomti River in Sultanpur and Jaunpur Districts 52
Mishra et al. (2021) Gomti River at Sultanpur and Jaunpur 56
Yadav and Mishra (2021) Gomti River 62
Krishna (2022) Gomti River in Sultanpur district 41
Kumar et al. (2023) Middle stretch of Gomti River 56
Sahu et al. (2024) Gomti River at Daliganj, Lucknow, Mehndi Ghat, Lucknow, 76

Golaghat, and Sultanpur sites

Present study Gomti River at Gomat Tal, Goutiya, Mohammadi, Maigal 41
ganj, Itaunja, Jalalpur, Saidpur, Narvapar, Chhunchha Bridge,
Belawon bridge, Kaithi

*Studies conducted in tributaries of the Gomti River




ICHTHYOFAUNA OF GOMTI RIVER

REFERENCES

Bano, F, & Serajuddin, M. (2016). Biodiversity, threat status and conservation priority of ichthyofauna of river
Gomti at Lucknow region, India. Biodiversity Journal, 7(4), 913-922.

Chandra, K, Gopi, K, Rao, D., Valarmathi, K., & Alfred, ). (2017). Current status of freshwater faunal diversity in
India. Director, Zoological Survey of India, Kolkata, Pp 625.

Fricke, R, Eschmeyer, W. N., & van der Laan, R. (2025). Catalog of fishes: genera, species, references. California
Academy of Sciences, San Francisco, CA, USA http://researcharchive. calacademy. org/research/ichthyology/
catalog/fishcatmain. asp.

Froese, R, & Pauly, D. (2025). FishBase. https:/ /www.fishbase.org

Guégan, J. F, Lek, S., & Oberdorff, T. (1998). Energy availability and habitat heterogeneity predict global
riverine fish diversity. Nature, 391(6665), 382-384.

Gupta, B. K. (2011). Studies on fish diversity and aquatic habitat of river Gomti (U.P) for biodiversity
conservation and Management. Department of Zoology, Chaudhary Charan Singh University, Meerut, India.
http://hdl.handle.net/10603/24927

Gupta, B. K, Sarkar, U. K, Bhardwaj, S. K, & Pal, A. (2011). Condition factor, length-weight and length-length
relationships of an endangered fish Ompok pabda (Hamilton 1822) (Siluriformes: Siluridae) from the River
Gomti, a tributary of the River Ganga, India. Journal of Applied Ichthyology, 27(4), 962-964.

Gupta, D., & Tripathi, M. (2017). Present status and diversity of ichthyofauna at five selected sites of the Gomti
River, Lucknow (India). International Journal of Fauna and Biological Studies, 4(1), 49-56.

Hughes, K. (2021). The world’s forgotten fishes. World Wide Fund for Nature (WWF). https://wwflac.awsassets.
panda.org/downloads/worlds_forgotten_fishes___wwf_2021.pdf

Jayaram, K.C. (2010). The freshwater fishes of the Indian region (2nd ed.). Narendra Publishing House.

Kosygin, L., Mohapatra, A, Bineesh, K.K,Sharma, I, Jadhav, S.S. & Khynriam, D. (2024). Fauna of India Checklist:
Pisces. (Version 1.0). Zoological Survey India. https://doi.org/10.26515/Fauna/ 1/2023/Choradata:Pisces

Krishna, R. (2022). Fish biodiversity of Gomti river at Sultanpur district of U.P. Iconic Research and Engineering
Journals, 5(10), 99-101.

Kumar, D., Kanoujiya, S., Prasad, L. and Singh, C.P. (2023). Assessment of fish biodiversity in middle stretch
of Gomti River with the relation of water quality parameter. Journal of Experimental Zoology India, 26(2).
https:/ /doi.org/10.51470/jez.2023.26.2.2311.

Kumar, P. & Rao, A. P. (2009). Current status of fish fauna of river Gomti in Faizabad and Sultanpur districts of
U.P, India. The Asian Journal of Animal Science, 3(2), 225-230.

Mishra, S. P, & Mishra, D. B. (2021). Fish diversity and its conservation status in river Gomti at district
Sultanpur and Jaunpur, Uttar Pradesh, India. International Journal of Recent Scientific Research, 12(8A), 42671-
42676.

Mishra, S. P, Mishra, D. B, & Mishra, A. K. (2021). Diversity of fresh water fishes and their conservation status
in Eastern Uttar Pradesh, India. International Journal for Modern Trends in Science and Technology, 7, 69-77.
https:/ /doi.org/10.46501/JMTST0708074.

Mota, M., Sousa, R, Sousa, R, Aradjo, J. A, Braga, C., & Antunes, C. (2014). Ecology and conservation of
freshwater fish: time to act for a more effective management. Ecology of Freshwater Fish, 23(2), 111-113.
https://doi.org/101111/ EFF1211

Musick, J.A. and Bonfil, R. (eds) (2005). Management techniques for elasmobranch fisheries. FAO Fisheries
Technical Paper. No. 474. Rome, FAO. 2005. Pp. 251

Rani, D., & Kumar, A. (2020). Fish diversity of Sai River flowing through Raebareli district of Uttar Pradesh
(India). International Journal of Fisheries and Aquatic Studies, 8(5), 182-185.

Sahu, A, Singh, M., Kumar, S., & Sarkar, U. K. (2024). Assessing ichthyofaunal assemblage structure and
diversity of fragile Gomti River ecosystem, Uttar Pradesh, for sustainable conservation and management.
Records of the Zoological Survey of India, 124(2), 169-181. DOI: 10.26515/rzsi/v124/i2/2024/172681.

Sarkar, U. K, Dubey, V. K, Singh, A. K, Gupta, B. K, Pandey, A, Sani, R. K. & Lakra, W. S. (2012). The recent
occurrence of exotic freshwater fishes in the tributaries of river Ganga basin: Abundance, distribution, risk,
and conservation issues. Environmentalist, 32, 476-484. https://doi.org/101007/s10669-012-9412-7.




SOCIO-ECOLOGICAL STATUS OF GOMTI RIVER FOR CONSERVATION PLANNING

Sarkar, U. K, Gupta, B. K., & Lakra, W. S. (2010). Biodiversity, ecohydrology, threat status and conservation
priority of the freshwater fishes of river Gomti, a tributary of river Ganga (India). Environmentalist, 30, 3-17.
https:/ /doi.org/101007/510669-009-9237-1.

Sarkar, U. K, Kapoor, D., Paul, S. K,, Pathak, A. K., Basheer, V. S., Deepak, P. K, Srivastava, S. K., & Tyagi, L. K.
(2007). Fish biodiversity in the water bodies of Samaspur bird sanctuary, Uttar Pradesh: Towards developing a
freshwater aquatic sanctuary. Journal of Bombay Natural History Society, 104, 51-54.

Sheela, Y & Brat, M.D. (2021). Study on water condition and fish fauna of Gomti River. Wesleyan Journal of
Research, 15(1), 66-71.

Singh, A. K, Srivastava, S. C., Kumar, D., Ansari, A, Srivastava, S. M., & Pathak, A. K. (2013). Invasive fish species
in Uttar Pradesh. National Bureau of Fish Genetic Resources, Lucknow, India. 24pp.

Singh, G. (2006). Studies on biodiversity of river Gomti with special reference to icthyofauna. (Ph. D. thesis,
Veer Bahadur Singh Purvanchal University, Jaunpur (U. P)).

Singh, J. (2011). Comparative studies on the biodiversity of the fishes of river Ganga and Gomti with special
reference to physico-chemical conditions. (Ph.D. Thesis. Veer Bahadur Singh Purvanchal University, Jaunpur
(UP) India).

Singh, R. (2010). Comparative studies on fish diversity of River Gomti and Gujartal in Jaunpur with special
reference to flora and fauna. Submitted to Veer Bahadur Singh Purvanchal University, Jaunpur, Uttar Pradesh.

Srivastava, A, & Singhal, A. (2015). Biodiversity, Ecological status and conservation priority of the fishes of
river Gomti, Lucknow (U.P, India). International Journal of Advanced Research, 3(9), 1471-1480.

Srivastava, K. (1995). Studies on river Sai with special reference to its fauna. Thesis submitted to University of
Kanpur, Uttar Pradesh. 1-361.

Talwar, P. K, & Jhingran, A. G. (1991). Inland fishes of India and adjacent countries (Vol. 2). CRC press.

Tiwari, A. (2014). Pollution in the Gomti river at Jaunpur: possible threat to survival of the fish biodiversity.
Journal of the Kalash Science, 2(3), 23-29.

Verma, H. 0., Agarwal, A., & Gopal, K. (2015). Fish diversity of Lucknow District (Uttar Pradesh), India. Journal of
Ecophysiology and Occupational Health, 15(1&2), 1-7.

Yadav, S., & Mishra, D. B. (2021). Study on water condition and fish fauna of Gomti river. Wesleyan Journal of
Research, 15(01), 66-71.




ICHTHYOFAUNA OF GOMTI RIVER




HERPETOFAUNA OF

GOMTI RIVER

Coordinating Lead Authors
Syed Ainul Hussain, Ruchi Badola

Lead Authors
Vipul Maurya , Neelamadhab Sahu

Contributing Authors
Shantanu Ugemuge, Syed Abdullah Hussain, Dudekula Mohammad Asif, Smrithy S., Sk. Zeeshan Alj,
Deepan Chakravarthy, Sumit Nautiyal, Shivani Barthwal

SUMMARY

Herpetofauna plays important ecological role in freshwater environments, functioning as predators,
scavengers, nutrient recyclers, bioindicators, and ecosystem engineers. Amphibians are among the most
endangered vertebrate groups in the world, while many reptile species, particularly freshwater turtles
and crocodilians, face substantial threats from habitat loss and human disturbance. Understanding the
ecological significance of the Gomti River within the Ganga basin requires comprehensive data on its
herpetofaunal diversity, which this study aims to provide by collecting baseline information on species
diversity, distribution, and abundance over its ~930 km length. This chapter presents assessment of
herpetofaunal diversity along the Gomti River, with a focus on amphibians (Anura), crocodilians, and
freshwater turtles.

Surveys along the Gomti River revealed significant herpetofaunal diversity, including ten amphibian
species from four families (Bufonidae, Dicroglossidae, Microhylidae, and Rhacophoridae), with adaptable
species like the Indian bullfrog, Asian common toad, and Indian marbled toad widely distributed across
agricultural and semi-modified riverbanks. Species richness varied spatially, with Phulhar having the
highest richness and sites such as Makaria Kalan having relatively even species distribution; overall,

the findings significantly expand earlier localized records and highlight the ecological importance of




the river’s riparian habitats within the Gangetic Plain. The mugger crocodile was identified as the sole
crocodilian species in reptile surveys, with higher sightings during the pre-monsoon season, indicating
seasonal habitat use patterns; however, increasing anthropogenic pressures pose threats to its habitat
and may intensify human-wildlife interactions. Furthermore, five freshwater turtle species from the
families Geoemydidae and Trionychidae were documented over four seasons, with Indian roofed turtles
and Pangshura species being the most common, while crowned river turtles, Indian softshell turtles, and
Indian flapshell turtles were less common. Notably, the Critically Endangered three-striped roofed turtle,
previously recorded from the Gomti River, was missing, implying a steady decline or local extinction.
Overall, these data show that, while the Gomti River continues to support diverse amphibian and reptilian
communities, however, uneven distribution patterns and decreased observations of vulnerable species
highlight the importance of ongoing monitoring and focused conservation efforts. Spatial presentation of
turtle distribution revealed that some BEUs had significant turtle sightings, highlighting the importance
of specific river sections for basking and habitat suitability. The presence of threatened species highlights
the Gomti River’s conservation value as an important freshwater refuge in a profoundly changed
landscape. This study provides essential information for amphibians, crocodilians, and turtles in the
Gomti River. It demonstrates that despite rising anthropogenic pressures, the river continues to support
diverse herpetofaunal groups. However, the scarcity of sightings of certain threatened species indicates
the ecosystem’s vulnerability. The findings highlights the need for regular assessments, improved habitat
protection, human activity regulation, and focused conservation planning to ensure the long-term survival

of herpetofauna in the Gomti River ecosystem.

51. INTRODUCTION

Herpetofauna encompasses both reptile and
amphibian species, which are poikilothermic in
nature. Herpetofauna are considered extremely
diverse in terms of ecology, morphology, and
genetics due to their widespread distribution in
nature and profound adaptability to terrestrial,
aquatic, arboreal, and saxicolous habitats (Karthik
et al, 2018; Ranjan et al, 2021). They can thrive

in various environmental conditions, from moist
forest floors to high-altitude streams. For example,
research has revealed that in tropical rainforests,
amphibian species occupy distinct microhabitats
based on moisture levels, canopy cover, and
elevation (Pough et al,, 2016). Amphibians are
considered the most threatened vertebrate group
globally (Stuart et al. 2004; Sodhi et al. 2008). Their
presence in different niches is a testament to

the intricate interplay between their morphology,
behaviour, and habitat preferences. Turtles clean
organic debris, indicate environmental health,

and support biodiversity and river conservation.
They also aid decomposition, restore water quality,
enhance seed germination, and facilitate nutrient
transfer (Santori et al., 2020).

Crocodilians act as both ecosystem engineers

and apex predators, regulating prey populations
and maintaining ecological balance through their
trophic interactions. Additionally, they serve as
bioindicators of ecosystem health, with changes in

their populations reflecting habitat integrity and
signalling potential ecosystem degradation (Ross,
1998; Somaweera et al, 2020). Over 8,200 amphibian
species are known worldwide, with nearly 41%
facing extinction (Amphibian Survival Alliance,
2025). While comprehensive assessments of reptiles
report 10,196 species worldwide, about 21% (n=1,829
species) of them are at risk of extinction (Bohm,
2013). The herpetofauna diversity of India comprises
about 889 reptile species (Butler, 2023) and 472
amphibians (Gosavi et al, 2021). Riparian habitats
play a crucial role in shaping the community
structure of aquatic ecosystems (Gomi et al., 2006).
Of the total herpetofauna recorded in India, 46
reptile species and 275 amphibian species inhabit
the freshwater ecosystem (Chandra et al., 2017). The
Indian Gangetic Plains supports 174 herpetofauna
species, comprising 38 amphibians and 136 reptiles
(Chandra et al,, 2022) and the state of Uttar Pradesh
accounts for 69 reptilian species and 29 amphibian
species (Mohapatra et al,, 2024; Dinesh et al., 2024).
Major studies on the herpetofauna in the Gangetic
Plain include Chanda (1991), Sharma (1991), Bashir
et al. (2012), Boruah et al. (2020), Chandra et al.
(2022), Debnath et al. (2022) and Yadav & Kakavipure
(2023) (Table 5.4). The freshwater turtle assemblage
studied by Singh et al. (2024) and faunal diversity
study at Saroj Barewar region of Jaunpur district by
Yadav & Kakavipure (2023) are the only published
studies on herpetofauna from the Gomti River. The
present study examines the diversity, abundance
and distribution of amphibians (Anura) and reptiles
(Crocodylia and Testudines) in the Gomti River.
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5.2. METHODS
5.2.1. Amphibians (Anura)

The survey was carried out at the 12 randomly
selected sites along the river in August 2024 (Figure
51). The Visual Encounter Survey method was
employed for recording amphibian species (Crump &
Scott, 1994). Study sites along the Gomti River were
mainly agricultural fields and settlement areas. The
fieldwork was carried out between 19:00 and 12:00
by walking approximately one kilometre on 5m
wide transects searching along both banks of the
river and documenting all the amphibian species
encountered in the sampling sites. Species were
identified using field guides, viz,, Smith (1935, 1943),
Schleich & Kastle (2002), Dutta (1997), Chanda (2002),
and Das & Das (2017). Amphibian nomenclature and
taxonomic arrangement were followed according to
Frost (2018).

5.2.2. Reptiles

A reconnaissance survey was carried out to assess
the feasibility of the Gomti River for survey in the
post-monsoon season during 2019-20. Then, the
overlaid Basic/Biodiversity Evaluation Units (BEUs)
across the Gomti River were surveyed for three
consecutive years from 2021 to 2023 (Table 51).

Crocodilians

The data was collected during daylight between
1000 and 1600 hrs and subject to suitable weather
conditions for 2020 and 2021 in prescribed BEUs
using standardized protocol (WII-NMCG, 2019; Panda
et al,, 2023). The upper zone of the Gomti River

was found to have discontinuous flow of water, so

a combination of vehicular and foot survey was
utilised to survey BEUs. Boat based visual encounter

ION PLANNING

surveys were carried out for Crocodilians by two
observers maintaining a boat speed of 8-10 km/ hr
for middle and lower zones from Sitapur to Kaithi in
the Gomti River during February and March months
of 2022 (Table 51). Mugger presence was confirmed
by direct observations in the Gomti River based
upon its physical characteristics (Madireddi, 2011).
The number of individuals and size class were
recorded for every mugger encounter, along with
habitat variables and GPS coordinates.

Turtles

The total count method was employed to monitor
turtles at every 5 km BEU along the river shorelines,
river islands, snags during daylight hours (0700-
1700 hrs), spending 15-20 minutes at each sampling
location and using both boat and vehicle surveys
(WII-NMCG, 2019). Survey was carried out every year
between 2020 and 2023. All the BEUs were surveyed
by teams of 2-3 observers across three post-
monsoon and one pre-monsoon seasons (Table 51).
Turtle species were identified using 10x50 binoculars
and verified with the field guide by Talukdar et al.
(2019).

Table 5.1. Summary of crocodilian and turtle survey in the Gomti River.

Surveyed stretch Length of the Survey method Season Year Month
stretch (km)

Gomat tal ~930 Vehicular and foot Post-monsoon  2019-20 December,
in Pilibhit (reconnaissance survey) January,
district to February
Kaithi, Varanasi . )
district, Uttar Vehicular and foot Pre-monsoon 2021 June, July
Pradesh

Vehicular and foot in the Post-monsoon 2022 February,

upper zone from Gomat tal March

to Sitapur, Boat (middle and

lower zone from Sitapur to

Kaithi)

Vehicular and foot Post-monsoon 2023 February,

March
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Figure 5.1. Amphibian sampling sites along the Gomti River.

5.3. RESULTS
5.3.1. Amphibians (Anura)

The amphibian survey along the Gomti River
recorded a total of 10 species belonging to four
families viz.,, Bufonidae, Dicroglossidae, Microhylidae,
and Rhacophoridae (Table 5.2). The most frequently
recorded species were the Indian bullfrog
(Hoplobatrachus tigerinus), the Asian common

toad (Duttaphrynus melanostictus), and the Indian
marbled toad (Duttaphrynus stomaticus). In contrast,
Jerdon's bullfrog (Hoplobatrachus crassus) and

the Bengal tree frog (Polypedates taeniatus) were
among the least frequently documented, occurring
at only two or three locations. Among the surveyed
sites, Phulhar in Uttar Pradesh exhibited the highest
species richness, with seven species and the lowest
in Chhunchha in Uttar Pradesh with only four

species (Figure 5.2). The species diversity was also
comparable across the surveyed sites. Makaria Kalan
in Uttar Pradesh had the highest Shannon’s diversity
index (H'=1.71), followed by Phulhar (H'=1.64),
indicating a well-distributed and diverse amphibian
community. Meanwhile, Sahabuddinpur recorded
the lowest diversity index (H'=111) (Figure 5.2). The
anuran community was dominated by Dicroglossidae
family (54.78%), followed by Bufonidae family
(40.72%), together comprising the majority of
recorded species. Microhylidae and Rhacophoridae
families were the least encountered, accounting for
only 2.64% and 1.86%, respectively. At the species
level, Duttaphrynus melanostictus was very common
and highly encountered species with a relative
abundance of 28.72%, reflecting strong ecological
adaptability, while Hoplobatrachus crassus and
Uperodon systoma were the least encountered, with
a relative abundance each of 0.79% (Figure 5.3).
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Table 5.2. List of amphibian species encountered along the Gomti River.

Family Common name Scientific name
Phulhar Sunasar Dilawar- Chapartala
pur

Bufonidae Asian common toad Duttaphrynus melanostictus + + + +
Indian marbled toad Duttaphrynus stomaticus + - + -

Dicroglossidae  Indian bullfrog Hoplobatrachus tigerinus + + - -
Jerdon's bullfrog Hoplobatrachus crassus + - - +
Indian burrowing frog Sphaerotheca breviceps + + + +
Indian cricket frog Minervarya agricola + + + +
Indian skittering frog Euphlyctis cyanophlyctis - + + +

Rhacophoridae  Bengal whipping frog Polypedates taeniatus - + + +

Microhylidae Ornate narrow-mouthed frog Microhyla ornata - - - -
Marbled balloon frog Uperodon systoma - - - -

Figure 5.2. Species richness and Shannon’s diversity index (H') of amphibians recorded along the
Gomti River.
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Sampling sites

Makaria Kalan Jalalpur Brasin Bhoyen Chhunchha Sahabuddinpur Chak Sidhona  Lakshmipur
+ + + + - + + +
+ + + + + + + +
+ + + + + + + +
- + - + + + - -
+ - - - - - + +
+ _ _ _ _ - _ B
+ - + - - + + -
- + + + + + - -
Rhacophoridae

Figure 5.3. Relative abundance of amphibians recorded along the Gomti River.
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5.3.2. Reptiles
Mugger

A total of eight BEUs recorded mugger individuals
during the survey along the Gomti River (Figure 5.4).
Most of the individuals were recorded in the clay
islands and sandbars in proximity to agricultural
land. A total of five individuals of mugger were
sighted during the reconnaissance survey in 2020,
out of which three were recorded near Sadarpur in
the upstream of the Mohammadi at BEU-9, while

two individuals were sighted at BEU-115 and BEU-
175 in the downstream of Lucknow. During the
pre-monsoon survey of 2021, a total of 11 mugger
individuals were recorded along the Gomti River. The
maximum sightings of mugger (n=4) were recorded
nearby Fatuhabad village at BEU-30, followed by
two individuals each at BEU-9 (nearby Sadarpur)
and BEU-52 (in the upstream area of Dadhnamau).
BEU-wise distribution of muggers is represented in
figure 5.4 and the spatial distribution is represented
in Figure 5.5.

Figure 5.4. BEU-wise distribution of muggers along the Gomti River during the survey.




Figure 5.5. Spatial distribution of muggers along the Gomti Rive .

Turtles

A total of five turtle species belonging to two
families, viz.,, Geoemydidae and Trionychidae were
recorded from the Gomti River during four survey
seasons between 2020 and 2023 (Table 5.3; Figure
5.6). A total of 18 individuals of turtles were sighted
during reconnaissance survey in 2020. While during
pre-monsoon survey in 2021, a total of 51 individuals
were recorded with maximum 31 individuals of
Indian roofed turtle, followed by other species. The
pre-monsoon survey in 2022 recorded a maximum
558 individuals of turtle, of which 553 individuals
belonged to Pangshura spp., followed by crowned
river turtle (n=5) and Indian softshell turtle (n=2). In
addition, 21 Pangshura spp. were observed at two
BEUs in the Gomti River during 2023. With a sighting
of four individuals, Indian flapshell turtle was the
least sighted species among the turtles, followed by
crowned river turtle (n=8) and Indian softshell turtle
(n=8). BEU-1 recorded the maximum sighting of 76
individuals of turtles over the period 2020 to 2023,
followed by BEU-69 (n=55), BEU-67 (n=50), BEU-66
(n=45), and BEU-60 (n=43) (Figure 5.7). The year-wise
sightings of turtle individuals are represented in
Table 5.3.
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