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Abstr act
The Nile tilapia is considered an omnivorous species iamtyest zooplanktons, phytoplanktons, or debris
present in rivers. As a consequence, the release ofildidéa into non-native aquatic ecosystems may result i
competition for food and space, thereby damaging nativeespéthe wide environmental tolerance and high
reproductive rate of Nile tilapia facilitate its use fguaculture, but also render the species highly in@asiv
Here, we review the high frequency of Nile tilapia in maive biodiversity and indicate the existence of the
species under feral conditions and there impacts anafv@ative ecosystem.
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Introduction

Although debated recently, it has historically been pteckthat successful biological invasions detrimentally
affect the structure and function of native ecosystdmsoduction of non-native fish species can reduce
biodiversity and modify local community dynamics in frestewasystems. Exotic species have been identified
as the third leading cause of extinction of vertebrateispée aquatic environments. Introductions of exotic
species generally threaten the stability of ecosystesssiting in extinction through long term predation and
competition and leading to replacement of native specieexbtic species. Other documented effects are
hybridization with native species, disruption of the febain and environmental degradatfdriThe accidental

or deliberate spread of fish species by humans threthtetsodiversity and character of freshwater ecosystems
The study of invasive fishes has thus far concentrated derstanding the biological traits of potential invasive
fish,? predicting the outcomes of invasions at local and lasgates*® and assessing the impacts of invasions
on ecosystems’ .Tilapia is the second world wide cultured species aftepsc They are also known as
“Aquaculture Chicken” as they are present in all continents except Antarctic The species is favoured among
aqua culturists due to its ability to tolerate a widegeanf environmental conditions, fast growth, successful
reproductive strategies, and ability to feed at diffeteayhic levels. The Nile tilapia, Oreochronmgoticusis

responsible for reducing local biodiversity, through comioetitvith other aquatic species for available food
resources. Lack of predation and adaption to changing emvéiatal conditions increase the impact of Nile
tilapia on the icthylogical compositidii.In some cases, the introductions have been accidgataika fish have
managed to escape from fish farms or ornamental fish breddecgher cases, the introduction has been
deliberate, e.g. to combat mosquito or aguatic weedspidiihas also been introduced as food fish to lakes and
other bodies of water. Nile Tilapia is native to théeNRiver and to Africa in generdh general, tilapias have
been introduced into over 100 tropical and subtropical cosniv@ldwide, with a global distribution second
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only to common carp to improve fishing productivity aratilitate the development of aquaculture.
Furthermore, the Nile tilapia constitutes a rough speeidsch occurs in a wide range of environmant

variations, tolerating extreme limits of temperaturd axygen, as well as the presence of various polkitant

Material and Methods

Study Area

The State of Jammu &Kashmir is the northernmost and sidbt largest state of India covering an area of
2,22,236 sg.km. The state lies betweef132o 3?05’ North latitude and 72°2°35” to 83°20° East latitude. The
state ranks 6in area and 17in population among the states and Union Territories of Idimmu is one of
the three regions comprising India's northernmost areanofnil and Sandwiched between the Vale of Kashmir
to the north and the Daman Koh Plains to the soutiShinealik Range comprises most of the region of Jammu.
The Pir Panjal Range, the Trikuta Hills and the loimgyTawi Riverof the branch Chenab River basin add
beauty and diversity to the terrain of Jammu. Jammtitadsd ranges from 300 meters to 4200 meters. The
climate in Jammu is tropical. Due to extreme whethesuimmers and winters it is also known as the City of

Rocks.

Methodology

The fish fauna was collected using cast net, with #ip bf local fisherman on monthly basis. Specimens so
collected were identified using various morphometric andstiercharacters i.e. general body shape, structure
of fins and parameters like total length, standard lengtigth of caudal fin, dorsal fin , pelvic and pectoral
fin; body depth, head length, eye diameter, pre-dorsbpast-dorsal distance.

Results and Discussion

Preliminary exploration of Jammu region revealed this regiobe quite rich so far as aquatic resources are
concerned and also found to be more susceptible for tasion of alien species which may come across
through agricultural waterways or through aquacultural autlehtyolofaunal investigation of various streams
of Jammu region reveals the presence of non-native andy hiiglasive tilapia species (filoticug which is
native of Africa but due to high aquacultural demand has beingdinted to many non-native countries of the
world.

Distribution

Nile tilapia Oreochromis niloticus are members of the Ra@ithlidae, is native to the Nile River and to
Africa in general ranging from the upper Nile River southh® equator and west to the Atlantic co8<D.
niloticusis one of the top ten introduced species of the wdnlhich were then introduced to many countries
in the 1950’s and 1960’s as a “wonder fish widely distributed in Africa, the Middle East, South anchita
America, southern India and Sri Lanka with a global distiilm second only to common carp. It contains
approximately 1,300 species, of which approximately 150 cacabed tilapia. China alone produces nearly
half of the world tilapia production followed by Egypt, Indaae#hilippines, Thailand and Taiwan, new farms
coming online in Malaysia, Brazil.

Morphological character



International Journal of Interdisciplinary and Multidiseiplry Studies (1JIMS), 2014, Vol 1, No.10, 1-5. 3

The Nile tilapia _Oreochromisiiloticus is a deep-bodied fish with cycloid scales. Silvercimour with

olive/grey/black body bars, the Nile tilapia often fes red during the breeding season (Fig.1) .Their mouths
are protrusible, usually bordered with wide and often lendips. The jaws have conical teeth. Typically titapi
have a long dorsal fin, and a lateral line which oftezaks towards the end of the dorsal fin, and starts again
two or three rows of scales beloworsal fins have anywhere from 7-25 spines and 5-30a&ystand anal fins
display 3-15 spines and 4-15 soft rays. It grows to a maxinemgth of 62 cm, weighing 3.65 kg (at an

estimated 9 years of ag€)The average size (total length) ofiloticusis 20 cm *3

Environmental tolerance ranges

Nile tilapia is a tropical species that prefers to livshallow water. The lower and upper lethal temperafares
Nile tilapia are 11-12 °C and 42 °C, respectively, witike preferred temperature ranges from 31 to 36Nile
tilapia will reportedly thrive in any aquatic habitat excégt torrential river systems and the major factors
limiting its distribution are salinity and temperaturéneTconcentration of dissolved oxygen is not a major

limiting factor for Nile tilapia, as they can tolerdéwels as low as 3-4 mg/l .

Feeding Behaviour

Tilapias are famous for their opportunistic feeding styldult Nile tilapia feed predominantly on
phytoplankton periphyton, aquatic plants, small invertebrates, benflima, detritus and bacterial films
associated with detritus and even other fish and fish eggseriding on the food source, they will feed either
via suspension filtering or surface grazing , trapping ptamkt a plankton rich bolus using mucus excreted
from their gills .Nile tilapia can filter feed by entrapg suspended patrticles, including phytoplankton and
bacteria, on mucous in the buccal cavity, althoughméms source of nutrition is obtained by surface grazing on

periphyton matsQO. niloticushave been observed to exhibit trophic plasticity accgrtirthe environment and

the other species they coexist wiBexual maturity in ponds is reached at an age of 5-6 mo8g@vning
begins when the water temperature reaches 24 °C.

Reproductive behaviour

The breeding process starts when the male establisteestory, digs a craterlike spawning nest and guards his
territory. Tilapia are mouth brooders, which means eggshhia the mouth of the female, and the female
protects the hatched young from predators in her mouth. f@dmale incubates the eggs in her mouth and
broods the fry after hatching until the yolk sac is awsd. Incubating and brooding is accomplished in 1 to 2
weeks, depending on temperature. After fry are releabed, may swim back into her mouth if danger
threatens. Being a maternal mouth brooder, the numbeggsf ger spawn is small in comparison with most
other pond fishes. Egg number is proportional to the baglght of the female. A 100 g female will produce
about 100 eggs per spawn, while a female weighing 600-1 000 g can pfo@i06eto 1 500 eggs. The male
remains in his territory, guarding the nest, and is abfertiize eggs from a succession of females. If there is
no cold period, during which spawning is suppressed, the femalespawn continuously. While the female is

brooding,she eats little or nothing. Nile tilapia can live lenghan 10 years and reach a weight exceeding 5 kg.

Adaptive characters for invasion
Many species of tilapia are amazingly adaptable andrblkes them especially prone to becoming problematic

invasive species. Quite a few tilapias can adapt tokista conditions and some are even capable of living
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where the salinity is 35 ppt, the average salinity of water. Tilapias are tolerant of wide fluctuations in
salinity, dissolved oxygen, and temperature. This tolerememvironmental variability, along with their high
fecundity, rapid growth rates, and omnivorous feeding hdbither contribute to successful invasions in
estuaries. These same traits allow them to be annsefiyesuccessful invasive species in subtropical and
temperate environment. Suggested thermal refugia coupled witth#nacteristic oligomesohaline habitats of

many estuarine areas would increase the likelihood ofvalitand establishment of non-native Nile tilapia.
I mpact on native biodiver sity

Every invasive species have some positive and negatpact on the native biodiversity and ecosystem.
Positive Impacts

The fish help purify the water by consuming vegetatiod detritus, greatly reducing purification costs.
O.niloticus is also used for aquaculture, commercial aquarium traslea weed control agent, and as a
recreational fishery for many countries throughout thddvoln a study investigating the feeding preferences
of O.niloticusamong four species of aquatic plants, it was determinectieatasp. and Najas marinzould be
controlled by them in small lakes and Tilapia has aksnhused as biological controls for certain aquatic plant
problems. It has a preference for a floating aquatic pthartkweed (Lemnap.) but also consume some
filamentous algae. In many countries tilapia werepghiced to control mosquitoes which were causing malaria,
because they consume mosquito larvae, consequently redti@ngumbers of adult female mosquitoes,
the vector of the disease .These benefits are, howiegguently outweighed by the negative aspects of tilapia
as an invasive species. It is also clear that tilamasa group of alien species, have made a significant

contribution to food production, poverty alleviation anglihoods support in Asia and the Pacific.

Negative impacts

Tilapia can cause problems for native flora and fanrseveral ways. They will compete with other speaes f
food and can disrupt the ecological balance and also lead€utoophic water conditions due
intensive production. Tilapia can also cause turbiditgl@ar waters since they are fond of digging. Turbidity
will reduce the amount of available light in the watehnjch affects all organisms relying on photosynthe@®s.
niloticus selective feeding regime can also unbalance algatitmrgs of the water columrSince they are
considered to be voracious herbivores, often decreasingdeasity and changing the composition of native
plants which can threaten many native aquatic organismsl¢ipgnd on such plants for forage, protection, or
spawning. They also lead to extinction of native speoijepredation of eggs and young of other fish species.
Other than that there is always a high likelihood thadiridysation will occur witlin indigenous species
(especially other tilapia species); and tilapia also leatlainsfer and spread of certain Diseases or parasites
Tilapia may compete with native fish for nesting spactod and thus have the potential to negatively impact
native populations in warm environments. Recreationdlefies could also be negatively affected by
aquaculture production of .Qiloticus if parasites or diseases from farmed populations avevedl to spread to

established wild stocks.
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Conclusion

As a consequence of its wide environmental tolerangé, fgiproductive rate, rapid population growth and ease
of cultivation, the Nile tilapia has become a modeli#dtock farming in several countries. However, the same
characteristics that make the species attractive for aquexukender it highly invasive, with considerable

potential for becoming a pest in aquatic environmertsrevit is introduced. The risks of tilapia introduction

must therefore be rigorously evaluated and weighed adhapbtential socio-economic benefits

References

1. Williamson M. Biological Invasions.1996, Chaman Hatindon, pp: 244.

2. Cox GW. Conservation Biology: Concepts and Applications.1892"® Edn., Wm. C. Brown Publ., Dubuque, USA.,
ISBN-13: 9780697218148, Pages:362.

3. Kolar CS and Lodge DM . Ecological predictions and aiskessment for alien fishes in North America.2002, Science
298: 1233-1236.

4. Rahel FJ. Homogenization of freshwater faunas. 2002, Anfe&#\Syst 33:291315.

5. Ruesink JL. Global analysis of factors affecting thieeane of freshwater fish introductions. 2005,Cons Biol 19: 1883
1893.

6. Moyle PB and Marchetti MP. Predicting invasion successhfvater fishes in California as a model. 2006,Bioscience
56:515-524.

7. Britton JR, Boar RR, Grey J, Foster J, Lugonzo apkr DM . From introduction to fishery dominance: the ahiti
impacts of the invasive carp Cyprinus carpio in Lake Naaakenya, 1999 to 2006. 2007,J Fish Biol 71(Suppl D239
257.

8. Leveque C. Out of Afica: The success tilapias.2002, &m@iol. Fish., 64: 461-464

9. Vicente IST, Rocha MKHR, Mendonca BS and Faria LR. Coetbubmography in the evaluation of fish
nutrition.proceedings of thé™international Symposium on Fish Nutrition and Health, Sepée 26-27, 2011, Sao Paulo
State University,pp:20-24.

10. Trewavas E. Tilapiine Fishes of the Genera Sarotherd@dceochromis and Danakilia. British Museum (Natural
History), 1983,London, UK, 583 pp

11 Picker MD and Griffiths CL . Alien and Invasive AnimaisA South African Perspective. 2011,Randomhouse/Struik,
Cape Town, South Africa. 240 pp.

12. FAO.Cultured Aquatic Species Information Programme. éremisniloticus Cultured Aquatic Species Information

Programme. Text by Rakocy, J. E. In: FAO Fisheries Aoabculture Department [online]. Rome. Updated 18 February
2005. [Cited 11 September 2012].

13. Bwanika GN , Makanga B, Kizito Y, Chapman LJ and Balirwa @bservations on the biology of Nile tilapia,
Oreochromigiloticus L., in two Ugandan Crater lakes. 2004,African Journalooldgy 42: 93101.

Figure

IEig 1: Oreochromis niloticus




