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Fisheries are a noteworthy wellspring of sustenance, recreation and salary for mankind and
fishers network universally. The stream Ganges is the biggest waterway in India and the
fifth longest on the planet. Albeit, numerous studies on fish ecology and systematic have
been directed generally to improve fisheries however fish decent variety and their dispersion
design from preservation perspective have never been enough tended to in the Ganges The
Ganga waterway fauna and vegetation is undermined by anthropogenic exercises and
coming about water contamination, amassing of substantial metals, eutrophication,
damming, and change of hydrology and presentation of intriguing species. Fish gatherings
are an essential segment of amphibian ecosystems. Present examination was attempted to
consider the Determination, structure and wealth of fishes from the Ganga waterway (site 1:
Kanpur, site 2: Allahabad and site, 3: Varanasi segment), India. The Ganga River is a spine
of Indian fishery. The examples were gathered month to month amid the period June 2011
to May 2013. Sanctioned correspondence analysis (CCA) showed that hub 1 and 2
represented 67% and 33% fluctuation for species and environmental connection,
individually. Structures of the fish gathering of the Ganga at Kanpur to Varanasi harbors of
102 fish species have a place with 8 requests and 28 families. 74, 89 and 82 fish species
were recorded at Kanpur, Allahabad and Varanasi destinations, individually. Cypriniformes

and Cyprinid were the most rich fish species request and family in all destinations.

1. Introduction

Freshwater fishes are critical and esteemed property for
money, human sustenance, game and adornment.
Overexploitation happens far and wide with the utilization of
increasingly more refined fishing hardware, and the abatement
of many fish stocks has been archived because of growing
fisheries. lllicit fishing utilizing explosive, pesticides, electro-
fishing, and so on is likewise real dangers to angle biodiversity
everywhere throughout the world.

Fish gatherings are recognized as responsive pointers of
living space corruption, natural condition debasement,
environmental defilement, and in general ecosystem
profitability. Freshwater fishes are the most jeopardized
vertebrate group with an anticipated annihilation rate of
multiple times that of earthly fauna and multiple times that of
marine warm blooded animals. The world natural fishery
systems are crumbling as an immediate aftereffect of
overfishing and overcapacity of fishing armadas. Biodiversity is
basic for adjustment of ecosystem, insurance of by and large
environmental quality for understanding natural worth of all
species on the earth. Biodiversity of fishes are enduring step
by step in 21th century. Primary districts are accessibility of
water in waterway/stream (for haven), water deliberation,
enterprises and private use, territory obliteration and
defragmentation, contamination level, presentation of
outsider/extraordinary species and effects of worldwide
atmosphere changes uniquely precipitation. Circulation
examples of life forms are constrained by dispersal instrument,
historical components (interfacing pathways, dispersal
boundaries) and resistance to environmental elements.
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Biodiversity is the amount, assortment and appropriation
crosswise over organic scales running through hereditary
qualities and life types of populaces, species, networks and
ecosystems. Biodiversity influences the limit of living systems
to react to changes in the environment, supports ecosystem
work and gives the ecosystem goods and services that help
human prosperity (e.g., supplement cycling, clean water).. This
area (Kanpur to Varanasi segment) of the stream is center
stretch which is most imperative for fisheries and human
obstruction. In any case, no data is accessible on Canonical
Correspondence Analysis (CCA) in the Ganga River
particularly from Kanpur to Varanasi area, India.

At all out stretch, Cypriniformes request was shared 49
species, trailed by Siluriformes 26 species and Perciformes 17
species. Requests Clupeiformes shared 5 species. Plenitude
was ruled by Eutropiichthysvacha contrasted  with
Clupisomagarua and Sperataseenghala. As indicated by
wealth, Cyprinuscarpio var. communis (9.64%) and
Oreochromisniloticus (9.19%) were intensely trespasser in the
Ganga River. Outlandish species is disturbing for indigenous
species biodiversity. C. carpio var. communis and O. niloticus
are every now and again recorded in the Ganga River. All out
hardness, alkalinity and broke up oxygen were in charge of the
nearness of catla, rita and Sperataaor, while Labeocalbasu,
Cyprinuscarpio and Cirrhinusmrigala favored nitrate,
phosphate and all out disintegrated strong for their bounty.
Oreochromisniloticus favored high organic oxygen request and
lead while Zn and Sulfate were in charge of wealth of L. rohita.
For protection perspective C. carpio var. communis and O.
niloticus species ought to be observed in the Ganga River. The
two species are extremely destructive for fish biodiversity in
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the Ganga River. Fish gathering and their plenitude know the
soundness of ecosystem.

2. Objective of the Study

The target of the present examination was to give
Canonical Correspondence Analysis (CCA) of the Ganga River
at Kanpur to Varanasi area, expecting to contribute a superior
learning to structure of the fish collection and plenitude of
economically vital fishes from the Ganga River and an
apparatus for protection arranging of amphibian environments
in this district.

3. Material and methods

The examples were gathered month to month amid the
period August 2012 to July 2013 from the three locales of the
Ganga stream in particular Kanpur (Latitude-260 27' 16" N,
Longitude-800 20' 58"), Allahabad (Latitude-250 45' 27" N,
Longitude-810 59' 31" ) and Varanasi (Latitude-250 19' 01" N,
Longitude-820 58' 15" ). Present stretch is around 370 km.

Ganga River Basin

Human exercises and mechanical influent greatest revealed in
these destinations of the stream. The Ganga River is a blessed
waterway of India and has been proclaimed as a national
stream by the administration of India. The Ganga is an enduring
waterway which begins as a stream called "Bhagirathi" from
Gaumukh (Himalaya) in the Gangotri ice sheet at 30° 55' N, 79°
7' E, and somewhere in the range of 4100 m above mean
ocean level. Ganga waterway bowl is the biggest stream bowls
in India and the fourth biggest on the planet, with a bowl
(catchment region) covering 8, 61,404 sq km. It has an all out
length of 2525 km with two nations (India and Bangladesh). It is
spine for water system, agriculture, and industrials reason and
fisheries perspective.

Sanctioned correspondence analysis and related strategy
has discovered wide-spread use in amphibian sciences.
Standard Correspondence Analysis (CCA rendition 4.5) was
utilized to inspect the components reaction for the bounty of
fish wealth.

Figure 1showing the sampling sites.

The gathered examples were protected in 10% formalin and
conveyed to the research center for further investigation. The
fish was recognized utilizing Day, Talwar and Jayaram books
and standard keys. The meristic and morphometric characters
gathered fishes were estimated and checked and distinguished
up to the species level.

The relative wealth was evaluated just for monetarily and
economical essential fishes, which favored by customer. The
overall bounty of individual species was determined by the
accompanying equation:

Number of sanmple of particular species

100

Total Number of samples

Table 1: Canonical correlation matrix with two axes of the environmental variables in the canonical correspondence
analysis (CCA) for three sites in the river Ganga

Correlation coefficient
Axis variables
1 2

Water Temperature(OC) 0.3391 0.9408*
pH 0.1879 -0.9822*
Total Dissolved Solid (mgl™1) 0.5334 -0.8459
S04 (mgl)-1 -0.6112 -0.7914
PO4 (mgl)-1 0.9598* -0.2806
Alkalinity (mgl-1) -0.8865 0.4628
Total Hardness (mgl-1) -0.9966* 0.0828
Nitrate (mgl-L) 0.9799* -0.1994
Dissolved Oxygen (mgl L) -0.3241 0.9460*
Biological Oxygen Demand (mgl'l) -0.8142 -0.5806
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Cadmium (mgl-L) -0.6368 -0.7710
Zink (mgl-L) -0.4086 -0.9127+
Lead (mgl'l) -0.8182 -0.5749
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Figure 1: Canonical Correspondence Analysis (CCA). The multivariate analysis indicates the relationship between fish species and
environmental variables in the River Ganga. Fish species and variables are indicated by filled circles and arrows, respectively

4. Result and Discussion

4.1 Canonical correspondence analysis (CCA)

We break down information in each of the three
destinations all in all stretch since we evaluated a go along
results for all locales. A CCA chart does not have to contain
every one of the components (animal varieties, locales,
environmental factors). To abstain from congestion of focuses,
species and locales are regularly appeared separate outlines
that can, on a basic level, be overlain. On the other hand,
chose focuses or factors are shown. Sanctioned
correspondence analysis (CCA) demonstrated that hub 1 and 2
represented 67% and 33% difference for species and
environmental  connection, individually. ~ The  biplots
measurements created for every one of the three stations by
CCA recommended that all out hardness was most imperative
factor at pivot 1, while Nitrate and Phosphate were additionally
essential at a similar hub. At pivot 2, pH was most critical factor
pursued by broke down oxygen; water temperature and Zink
metal (Table 1). These factors were connected altogether
(p=0.6660, F-value=0.67) for hub 1 and 2. Complete hardness,
alkalinity and broke up oxygen were in charge of the nearness
of catla, rita and Sperataaor, while Labeocalbasu,
CyprinuscarpioandCirrhinusmrigala favored nitrate, phosphate
and all out disintegrated strong for their bounty.
Oreochromisniloticus favored high organic oxygen request and
lead while Zn and Sulfate were in charge of wealth of L. rohita.

Appointment analysis uncovered that environmental
factors impact substantially the fish fauna in the Ganga stream;
all out hardness, nitrate, phosphate, DO, pH and water
temperature and Zn metal were most imperative factors for the
bounty of L. rohita, L. calbasu, C. catla, C. mrigala, R. rita and
C. carpio. O. niloticus was overwhelming metal favored fish.
Environmental conditions impact fish appropriations, networks
and occasional developments. To limit vitality exhausted for
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survival, species commonly support territories that advance
their physiological procedures. Moyle et al., Bain et al., Lobb et
al. likewise revealed water profundity, momentum speed and
substratum as essential factor for the plenitude of R.
alburnoides and L. pyrenaicus in the American streams.

4.2 Structure of the fish array

Fish arrays in the Ganga stream arrange are affected by
both confined territories and bigger scene examples and water
management system. Real neighborhood factors are 1)
accessibility of various kinds of natural surroundings condition,
2) accessibility of various sorts of sustenance living beings and
assets, and 3) communications with other amphibian species
(e.g., predation, focused cooperations). About portion of Indian
fishes are in the minnow family (Cyprinidae). Amid the
investigation time frame diverse fish assortments have been
recorded in the Ganga waterway at Kanpur, Allahabad and
Varanasi destinations, India. Human exercises and mechanical
influent most extreme announced in these destinations of the
stream, so we have picked these locales. The outcome
demonstrated that the region was wealthy in fish decent variety.
Fish biodiversity of the Gang River from Kanpur to Varanasi
harbors of 102 fish species (with assortment) have a place with
8 requests and 28 families (Table 2). Cypriniformes and
Cyprinidae were the most rich species request and family. At
complete stretch, Cypriniformes request was shared 49 species
(48.04%), trailed by Siluriformes 26 species (25.49%) and
Perciformes 17 species (16.67%). Requests Clupeiformes
shared 5 species (4.90%) (Figure 2)

At Kanpur site, 74 fish species were recorded with 6
orders. Cypriniformes request was shared 32 species (43.24%)
trailed by Siluriformes 21 species (28.38%) and Perciformes 15
species (20.27%). Request Clupeiformes shared 3 species
(4.05%). At Allahabad site, 89 fish species were recorded with
8 orders. Cypriniformes request was shared 41 species
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(46.07%) trailed by Siluriformes 25 species (28.09%) and
Perciformes 14 species (15.73%). Request Clupeiformes and
Osteoglossiformes shared 4 species (4.49%) and 2 species
(2.25%), separately (Figure 4). At Varanasi site, 82 fish
species were recorded with 7 orders. Cypriniformes request
was shared 39 species (47.56%) trailed by Siluriformes 23
species (28.05%) and Perciformes 13 species (15.85%).
Request Clupeiformes and Osteoglossiformes shared 3
species (3.66%) and 2 species (2.44%), individually (Figure 5).
Cyprinuscarpio var. communis and Oreochromisniloticus are
much of the time recorded in the Ganga waterway. The two
species had extensive dispersal limit. The two species are
intriguing/outsider fish species for India. For protection
perspective C. carpio var. communis and O. niloticus species
ought to be checked in the Ganga River. The two species are
extremely hurtful for fish biodiversity in any substantial water
bodies as like waterways, lakes and repositories. Fishes are
undermined by channelization of waterways/streams beds.

Table 2: Biodiversity of fishes from the Ganga River at Kanpur to
Varanasi, India

S. |Order/Family/Genus/Specie |Kanpu | Allahaba |Varanas

N. S r d i

Order- Osteoglossiformes

Family: Notopteridae

1 Chitalachitala + + +

2 Notopterusnotopterus + + +

Order- Anguilliformes

Family: Anguillidae

3 Anguilla bengalensis +

Order- Clupeiformes

Family: Clupeidae

4 Gudusiachapra + + +
Goniolosamanmina + +
6 Tenualosa (Hilsa) ilisha +

Family: Pristigasteridae

7 llishamegaloptera +

Family: Engraulidae

8 Setipinnaphasa + + +

Order- Cypriniformes

Family: Cyprinidae

9 Catlacatla + + +
10 Chaguniuschagunio + + +
11 Cirrhinusmrigala + + +
12 Cirrhinusreba + + +
13 Ctenopharyngodonidella + + +
14 | Hypophthalmichthysmolitrix + + +
15 Cyprinuscarpiocommunis + + +
16 Cyprinuscarpiospecularis + +
17 Aristhicthysnobilis + +
18 Labeoangra + +
19 Labeocalbasu + + +
20 Labeobata + + +
21 Labeoboga +
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22 Labeorohita + +
23 Labeogonius +
24 Labeopangusia
25 Osteobramabelangeri +
26 Osteobramacotiocotio + +
27 Puntiuschola +
28 Puntiusconchonius +
29 Puntiussaranasarana + +
30 Puntiussophore + +
31 Puntiusticto + +
32 Chela laubuca + +
33 Chela sladonii +
34 Chela cachius
35 Salmostomabacaila + +
36 Salmophasiaphulo +
37 Amblypharyngodonmola + +
38 Aspidopariajaya + +
39 Aspidopariamorar + +
40 Bariliusbarila + +
41 Bariliusbarna
42 Bariliusbendelisis +
43 Barilius bola + +
44 Bariliusvagra
45 Esomusdanricus Yes
46 Rasborarasbora + +
47 Raiamas bola +
48 Tor tor
49 Securiculagora + +
50 Osteobramacotiocotio +
51 Crossocheiluslatiuslatius + +

Family: Balitoridae
52 Nemacheilusbotia + +
53 Aborichthyselongatus

Family: Cobitidae
54 Botiaalmorhae +
55 Botialohachata + +
56 Botiadario + +
57 Lepidocephalusguntea +

Order- Siluriformes

Family:Bagridae

58 Sperataaor + +
59 Sperataseenghala + +
60 Mystustengra + +
61 Mystuscavasius + +
62 Mystusvittatus + +
63 Mystusbleekeri
64 Rita rita + +

Family: Siluridae
65 Ompokbimaculatus +
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66 Ompakpabda
67 Wallagoattu
Family: Schilbeidae
68 Alliacoila
69 Clupisomagarua
70 Eutropiichthysvacha
71 Eutropiichthysmurius
72 Siloniasilondia
Family: Pangasiidae
73 Pangasiuspangasius
Family: Sisoridae
74 Bagariusbagarius
75 Gagatacenia
76 Nangranangra
77 Nangraviridescens
78 Sisorrhabdophorus
79 Glyptothoraxlineatus
Family: Clariidae
80 Clariasbatrachus
81 Clariasgariepinus
Family: Heteropneustidae
82 Heteropneustesfossilis
Family: Belonidae
83 Xenentodoncancila
Order-Synbranchiformes
Family: Synbranchidae
84 Monopteruscuchia
Order-Perciformes
Family: Ambassidae
85 Chandanama
86 Chandaranga
87 Pseudambassisranga
Familty: Sciaenidae
88 Johniuscoitor
89 Family: Mugilidae
90 Rhinimugilcorsula
Sicamugilcascasia
Family: Gobiidae
91 Glossogobiusgiuris
Family: Anabaniitidae
92 Anabas testudineus
Family: Belontiidae
93 Colisafasciatus
Family: Channidae
94 Channamarulius
95 Channapunctatus
96 Channastriatus
97 Channastewartii
Family: Mastacembelidae
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98 Macrognathuspancalus + +

99 Mastacembelusarmatus + + +

Family: Nandidae

100 Nandusnandus +

Family: Cichlidae

101 QOreochromisniloticus + + +

Order- Tetraodontiformes

Family: Tetraodontidae

102 Tetradoncutcutia + + +
Tota

102 74 89 82

More species are expected to protect a steady supply of
ecosystem goods and services as spatial and temporal
changeability expands, which commonly happens as longer
timeframes and bigger regions are considered. Every natural
environment has an assortment of animal categories, which
contrast in their relative wealth. No people group comprises of
types of equivalent wealth. A few animal categories are
uncommon, others are normal and still others might be
bounteous. Nautiyal et al. recorded 122 fish species from the
Ganga River (Haridwar to Kanpur segment). Menon has
recorded 207 types of fish from the Gangetic fields which have
a place with 29 families and 82 genera. As per another gauge,
the Gangetic system alone harbors at the very least 265 types
of fish. Freshwater biodiversity has declined quicker than either
earthly or marine biodiversity in the course of recent years.
Presentations of non-indigenous fishes can diminish assorted
variety and change nearby network elements in freshwater
systems. The physical and organic attributes of riverine
systems have been appeared to shape fish network.

4.3 Abundance of some important fishes

Abundance wars recorded only commercially important
fish species, which preferred by consumer and had high
market price. Out of 102 species, species having higher
economical areC.catla, L.rohita,C. mrigala, L. calbasu, S. aor,
S. seenghala, W. attu, R. rita, E. vacha.

Osteoglossifo ;
Clupeiformes
rmes, 4.9 \ 0,98

Anguiliforme

s, 1.96 ; =

Tetradontifor Synbranchifo
mes, 0.98 rmes, 0.98

Figure 2: Contribution of different orders at Kanpur to Varanasi
section
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Figure 3: Contribution of different orders at Kanpur site
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Figure 4: Contribution of different orders at Allahabad site
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Figure 5: Contribution of different orders at Varanasi site
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Table 3: Relative abundance of some commercially important fishes from the Ganga River

Fishes Kanpur Allahabad Varanasi Total
Occurrence | % |Occurrence | % |Occurrence | % |Total number| %
Major carp
Catlacatla 106 2.32 187 2.15 96 0.89 389 1.62
Labeorohita 163 3.56 137 1.57 179 1.67 479 1.99
Cirrhinusmrigala 208 4.55 311 3.57 463 4.32 982 4.08
Labeocalbasu 123 2.70 196 2.35 407 3.80 726 3.02
Catfishes
Sperataaor 463 10.12 960 11.01 1007 9.39 2430 10.11
Sperataseenghala 721 15.76 1323 15.17 1602 14.94 3646 15.18
Wallagoattu 226 4.94 401 4.60 521 4.86 1148 4.78
Rira rita 183 4.00 486 5.57 372 3.47 1041 4.33
Eutropiichthysvacha 638 13.95 1630 18.69 2164 20.19 4432 18.46
Clupisomagarua 671 14.67 1482 17.00 2063 19.25 4216 17.62
Exotic fishes
Cyprinuscarpiovarcommunis 469 10.25 763 8.75 1082 10.09 2314 9.64
Oreochromisniloticus 603 13.18 843 9.67 763 7.12 2209 9.19
Total 4574 8719 10719 24012

C. garua and C. carpio var. communis and O. niloticus had
moderate economic esteem. C. catla, L. rohita, C. mrigala, L.
calbasu are herbivorous in encouraging while S. aor, S.
seenghala, W. attu, R. rita, E. vacha. C. garua are rapacious in
sustaining. C. carpio var. communis and O. niloticus are
omnivorous in bolstering.
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Standard correspondence analysis affirmed measurably
exceptionally noteworthy contrasts (P<0.0001) between fish
wealth of the individual site. Altogether, 21.2% of fish array
inconstancy is clarified by this example, as it generally outlines
contrasts in environmental states of individual site. C. carpio
var. communis and O. niloticus the two species are intruder
species in the Ganga River. As indicated by pooled bounty E.
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vacha was ruled fishes in the complete stretch from the Ganga
River. Indian real carp bounty was poor at present work.
Catfishes were commanded in carp groups. Bounty of
extraordinary species was likewise high. At Kanpur site, S.
seenghala (15.76%) was ruled contrasted with C. garua
(14.67%) and E. vacha (13.95%). Its seemed 2.32%, 3.56%
and 4.55% of C. catla, L. rohita and C. mrigala, separately. C.
catla, L. rohita and C. mrigala bounties were unequivocally
associated with temperature. At Allahabad site, E. vacha
(18.69%) was overwhelmed contrasted with C. garua (17.00%)
and S. seenghala (15.17%). At Varanasi site, E. vacha
(20.19%) was commanded contrasted with C. garua (19.09%)
and S. seenghala (14.94%). Present examination demonstrated
that the O. niloticus unequivocally connected with high organic
oxygen request and lead. Lakra et al watched relative wealth
1.33, 2.75, 1.21 and 0.34 of C. catla, L. rohita, C. mrigal and C.
carpio from the Betwa River. O. niloticus and C. carpio
intensely attacked in the Ganga River and its biggest tributary
the Yamuna River. Colorful species may become obtrusive and
are equipped for spreading intriguing ailments, diminishing
biodiversity through competition, predation and natural
surroundings  corruption, hereditary weakening of wild
populaces through hybridization and quality introgression in
short or long course of time.
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