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Abstract

Demand for fish has been recently increased rajidilge world due to changes feeding and life sbflauman being. Non-
native fishes provide food security, nutrition, faeé and livelihood to its consumer and fishersad@twas undertaken during
the period August 2011 to July 2012 from the Yamrtwer, India. Fish farming and aquaculture arewgng progressively
throughout country with help @. carpio andO. niloticus. Currently, non-native fish species have almofitdteare in total
landing and are playing major role in livelihoodddnod security of fishers and consumers, respelgtiat Allahabad region.
Analysis of annual data on fish landing showed agochromis niloticus and Cyprinus carpio have aggressively invaded
the lower stretch of the Yamuna river at Allahababe estimated annual catch was dominate®bpiloticus (147.81 kg
day-1) followed byC. carpio (132.04 kg day-1) and miscellaneous group (92.34&g1) and they accounted for 24.36%,
21.76% and 15.22%, respectively. The stockCofarpio has well established itself in riverine and powrdsystems, while
stock ofO. niloticus is well stable in riverine ecosystem but very pimgpond ecosystem in Allahabad region.
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Introduction inadvertent access to the many natural water
Human behaviors are the main factor for 2odies of India including rivgrs, .reservoirs and
promoting the movement of aquatic organisms lakes (Kumaret al. 2013, Dwivediet al. 2009,
(especially fishes) globally (Cambray 2003, Pathaketal. 2011b, Mayanietal. 2011, Dwived
Gozlan 2008, Dwivedi & Nautiyal 2010). Time & Jha 2013). At present, the fishes (e€gprinus
to time these organisms increase the biodiversity®® PO and' Qreochromls nllgtlcus) are
at a certain stratum. Aquaculture and ornamentalabqndantly distributed from the river Yamuna, a
fishery are the gateway for movement of exotic M&or tributary of the mighty Ganga river system.
species (Nayloet al. 2001, Mayanlet al. 2011). The_se f!shes are fuI_Iy established n th_e_ river
These exotic species or non-native fish speciesDWivedi 2009) as evidenced from availability of
are very destructive in nature for native fishes dlffer_ent age cIa_sses ar_1d regular auto stogklng of
and inland fish assemblages (Dwivetial. 2004, the fish in t.he river. It IS also well stable ireth
Vorbésmarty et al. 2010, Pathaket al. 2011a, C_;hagha_lra river (DW'Vertal' 2097)' The culture
Kumaret al. 2013, Mayank & Tyagi 2013). But, fishery in Indian sub-continent is found dense by

due to their high growth rate and reproduction ”O”t”a“Ye fish species e_specialh). .Cafpio
they provide food security, nutritional security (PWivedi etal. 2004).C. carpio andO. niloticus

and support livelihoods. India has also recorded a&® Well stable in polluted ecosystem (e.g.

huge number of non-native fish species riverine ecosystem) globally (Tiwaet al. 2013,
introduced from different zoogeographic regions 2014).

(e.g.Cyprinus carpio, Oreochromis niloticus) are Food security and non-native fish species
among them. Diverse inland fish assemblages arare two attributes of prime importance in fish
very essential to maintain ecosystem integrity, stock, status and trends to Indian sub-continent.
productivity, plasticity and flexibility (Dwivedgt There is complete dearth of published
al. 2006, Schindleet al. 2010, Rizviet al. 2010). information on food security and non-native fish
In recent years, non-native fishes have madespecies from the Indian rivers and ponds
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particularly from the Ganga river system. The C. carpio have invaded the lower stretch of the
study would help the fishery managers and Yamuna river at Allahabad in a big way. The
planners in management of the riverine and pondestimated total annual catch was 222085 kg, by

fisheries. O. niloticus (147.81 kg day-1) followed by.
_ carpio (132.04 kg day-1) and miscellaneous
Material and methods group (92.34 kg day-1) and they accounted for

Lower stretch of the Yamuna river was 24.36%, 21.76% and 15.22%, respectively.
selected for study purpose at Allahabad, India46.12% share of non-native fishes indicated that
during August 2011 to July 2012. Fish landing these species have potential to provide the main
data were collection from Sadiapur wholesale food security and livelihood provided. The
fish market. Sadiapur fish market is just by the estimated annual catch was higher far.
left side of river Yamuna and major part of fish niloticus (54100 kg) tharC. carpio (48326 Kg)
catch from the lower stretch of the river is and miscellaneous (33798 kg). Total landing
brought to this market for disposal. Experimental decline of the Yamuna river has resulted in
fishing was conducted by local fishermen with unemployment among fishers and a good
the help of using drag net, gill net, cast netpgco population has shifted to other occupations. By
net and hook and line. increasing the fishing effort, the yield can be
increased to a certain level, but further increase

F_or_ collectllon_ Ofr(]j ata, S?d'ap“r fll.s‘ n market exploitation levels leads to reduction in the yield
was visited early in the morning. Earlier studies 504 it the effort is still further increased

have shown that bulk of the night catches from yogardless of the reduction in total catch and

the lower stretch of river Yamuna is brought to catch rates, the stock under exp|0itati0n may
this wholesale fish market for disposal. The datacollapse and the fishing community may have to
were collected species-wise. For the purpose offace the problem of rehabilitation. Under fishing
collection of data a stratified sampling design (overexploitation) not only reduces the
was adopted (Tyagi and Mandal 2008). A month population but also alters its intraspecific and
consecutive days, depending upon the month and< Nautiyal 2012).

from each stratum data were collected for two The estimated fish landing at Sadiapur
randomly selected days. centre without exotic species from the Yamuna
river was 164.22 tones (miscellaneous 28.73
tones) during 1966 (Anon 1967) while during
April 1990 to February 1991, the total fish
eI'anding at Sadiapur was estimated as 70.94 tones
(miscellaneous 37.11 tones) (Anon 1991).
Slightly decline in total catch was recorded
during 2002-2003 at Sadiapur (Allahabad) and
estimated as 68.37 tonnes (exotic carps-17.8%,
Results and discussion others-62.7%) (Anon 2002-03). Non-native
species were contributed 17.8% in 2002-2003
which had upto 46.12% in present study. First
time measurable amount of non-native fishes
were recorded in 2002-03 while earlier it had
included in miscellaneous group. T@eniloticus

Different neighboring districts of Allahabad
viz. Allahabad, Pratapgarh, Kaushambi and
Fatehpur were surveyed to assess the cultur
status of these fishes on different agro-climatic
regions. The survey programmes were performed
at village levels. Culture techniques and methods
were noted separately for all districts.

The fish landing data were recorded from
Sadiapur wholesale fish market on sampling day
and estimates were derived. Analysis of annual
data on fish landing showed that niloticus and
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dominated among exotics. Presently, non-nativevarious environmental conditions, have high
species are playing main role in livelihood and potential for aquaculture (Dwivedi & Jha 2013).
food security of fishers/fish farmers and
consumers at Allahabad region. The water
qualities of the Yamuna and Ganga rivers at
Allahabad are most suitable f@x carpio andO.
niloticus (Dwivedi & Jha 2011, Mayanlet al.
2011, Dwivedi & Mayank 2013,)C. carpio and

O. niloticus have been struggling for space and
food to C. nmrigala and L. calbasu in riverine
ecosystems. In other word€,. carpio and O.
niloticus were dominated over 6. mrigala and

L. calbasu for space, breeding ground and food

?I\L/leyg)nk?glu.rlznogogr;éture n riverine eCOSyStemShatch_ery). The hatcheries mainly produc_e seeds
of Indian major carpsGatla catla, Labeo rohita,
In recent years, fishes have taken industrial Cirrhinus mrigala) and C. carpio because of
resources with culture in India. The aim of the great demand of such seeds by fish farmers.
fish culture is mainly the production of fish for However, some vendors from other states come

human food. There are mainly three types of in the districts and provide seeds of both Indian

species) available in Allahabad region and above mentioned seed sources some seeds of

country for fresh water fish culture, but six Indian major carps, exotic major carp add

species culture techniaue is the most pooular niloticus are also collected by fishermen from
Pe g . Popuiar-vers and made available to fish farmers for
India has taken a great leap in evolving and

S _ _~stocking. Stocking of O. niloticus is also
popularizing a technique termed as compositeperformed by few farmers at Allahabad region.
fish culture (Polyculture) in which compatible seed availability ofO. niloticus totally depends
and high vyielding combination of carps, on the riverine stock.

consisting of three indigenous Indian major carps Fishery trends in present time of both

and three exotic carps are cultured in pondsgpecies are dramatically changed in Allahabad
(Dwivedi et al. 2004). This technology is region and Indian sub-continents. In caseCof
applicable to the ponds and other water bodiescarpio, its fishery trend is modifying from pond
throughout the country without any zonal ecosystem to riverine ecosystem while in case of
restriction except hilly region. At Allahabad O. niloticus it is transforming riverine ecosystem
region, L. rohita (Rohu),C. catla (Bhakur/Catla) to pond ecosystem. Many Indian riverine
and, C. nrigala (Nain/Mrigal) are major species €cosystems are dense Wy carpio and O.

of Indian major carps andiypophthalmichthys  niloticus (Mayank et al. 2011, Pathaket al.
molitrix (Silver Carp),CtenOpharyngodon idela 2011b, Dwivedi and Nautlyal 2013, Anon 2011-

(Grass carp) an€. carpio (Common carp) are 2012). C. carpio. and O. nllotlcu_s will be
. . . . scattered other river ecosystem in near future.
major species of exotic carp suitable for

o o Growth increment and production of both species
composite fish cult_ureC. carpio is also use as 4o greater in rivers compared to pond
ornamental organism Dby some perso.  ecosystems in Indian climateO. niloticus
niloticus, with a known ability to adjust to

In culture systemlL. rohita is dominated
followed by C. carpio, C. catla, C. mrigala, H.
molitrix and C. idellus at Allahabad regionL.
rohita is preferred in culture system due to its
taste and production bQ. carpio is second rank
for only production at Allahabad region. Quality
fish seed is a basic input for the success ofta fis
culture programme. There are two sources for
obtaining fish seed; one is the spawn from natural
breeding of fish (e.g. rivers) and the other is the
spawn from artificial breeding of fish (e.qg.
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originate from the tropical and subtropical parts adaptations and possess adaptive life history
of Africa (Fryer & lles 1972) but are now features such as fast growth, high fecundity and
cultured throughout the world (Mayan# al.  myttiple breeding. These adaptive qualities
2011). Water quality is not determining factor for predispose of. carpio andO. nilaticus to be a
distribution, production and culture &f. carpio highly successful invader. Natural or feral

and O. niloticus (Tiwari et al. 2013, 2014) . . :
populations are now well established in most

Culture ofO. niloticus is increasing significantly " h in the G basin. Owi
in African and several southeast Asian countries'V&' catchments In the Ganga basin. Owing to

due to its fast growth rate under high stocking these tough nature and wide range of ecological
rates and seed availability in culture ponds @daptations,C. carpio and O. niloticus are
(Sukadi 2001). Artificial feeding systems fa&x  presently among the most widely distributed non-
carpio andO. niloticus are not properly managed native fish species globally, having established
in pond systems. But natural feeding (e.g. feral populations in most tropical and sub-
planktons) in riverine ecosystems is the most tropical environments to which they provide food
suitable feed fo€. carpio andO. niloticus. security and livelihood (Welcomme 1988, Smith
These fishes breed two/three times €tal. 2005, Canonicet al. 2005, Zambranet al.
(throughout year) in the Yamuna river (Dwivedi 2006, Welcommeet al. 2010, Zengeyeet al.
& Mayank 2013). Fingerlings of these fishes are 2011).In pond ecosystem, low water level (e.g.
available 6 months in a year in the riverine summer season) is also helpful for culture of
ecosystems at Allahabad region. Fish farmersthese species because of their feeding habits
stockC. carpio two or three times in their ponds. (bottom feeder).
O. niloticus is a low economic value and low It may be concluded that the status @f
consumer preference fish. The main problemcarpio is well stable in riverine and pond
faced byO. niloticus is early reproduction before ecosystems, while status 6f niloticus is well
reaching marketable size (Mayaetkal. 2011). In  stable in riverine ecosystem but very poor in
future, both species will be contribute a huge Pond ecosystem. Overall, both species are

production in the culture and capture system in Providing very good food security and livelihood
India. Both species are well showed for in this region. In future, contribution of these

aquaculture potential because these are exnemeliﬁﬁﬁlreesarm"calgtz rreea;soef Aﬂaﬁzgggigﬁcmr (eg.
hardy, have a wide range of tropic and ecological '
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