Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

European Journal of Experimental Biology, 2015, 5(631-36

> S ™
Pelagia Research

Library
ISSN: 2248 —9215
CODEN (USA): EJEBAU

Utilization of water hyacinth (Eichhornia crassipes) meal as patrtial fish
protein Replacement in the diet ofCyprinus carpio fry

Sashi Bhushan Mohapatra

Department of Zoology, Banki Autonomous College, Banki, Cuttack, Odisha, India

ABSTRACT

The aim of this work was to determine the possibilities of substituting plant protein ingredients for fish meal in
compound artificial dietsin rearing of common carp fry, Cyprinus carpio L. Inclusion of water hyacinth, Eichhornia
at different levels (0%, 10%, 20%, 30% and 40%) in place of fish meal were prepared to feed the fry. The
acceptable nutritional value of water hyacinth as an ingredient in diets for fry was experimented under aquarium
culture system at 5% of the body weight twice daily morning and evening for 70 days. The different inclusion levels
of water hyacinth supported the growth of Cyprinus carpio fry but growth performance decreases as the level of
water hyacinth increases. It was observed that weight gain growth rate was favoured by low inclusion of water
hyacinth meal. There was no significant difference (P<0.05) between the weights gains recorded for the fish fed all
the experimental diets. Although fishmeal is non replaceable but can be supplemented with water hyacinth up to an
optimum level to produce cost effective feed for the growth performance of Cyprinus carpio.The results showed that
a diet consisting of up to 40% content could be used as a replacement for fish meal in diet formulation for common
carpfry.
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INTRODUCTION

In recent decades, global aquaculture has beeffattest growing food production sector. The moshroomn

aquaculture products are freshwater, omnivorous fisost of which come from the cyprinid family. Fire past
several years, one of the main directions in impr¥ish feeds has been the search for proteincsoaiternatives
to fish meal and determining their nutritional abitity in diets [1]. This trend is, firstly, a nesnse to growing
demands for formulated diets, and secondly, a respto limited resources of fish meal that will sdit the upper
threshold of exploitation. Additionally, according [2] one of methods to develop less expensive effettive

formulations is lowering fish meal levels in diets.

The high cost and undersupply of conventional pedidish feed has sternly forced the developmerbwfcost
suitable fish feed in aquaculture system for sreedlle farmers in the developing world [3, 4] .Wdtgacinth
(Eichhornia crassipes) remains the world’s most important aquatic wdeid spreading at an alarming rate in many
tropical and sub-tropical countries and is a majamblem in the Indian subcontinent.Water hyacistta ipotential
ingredient in farm-mixed feeds for the farming drlbivorous or omnivorous freshwater fish in simfdeming
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systems where it is available at low cost. Considler research has been dedicated to investigatesthef water
hyacinth in fish feeding [5].

(Hertrampf and Piedad-Pascal 2000[6] suggestedisiori rates for water hyacinth in farm-mixed fedadisthe

farming of herbivorous or omnivorous freshwatehfia simple farming systems where it is availaliiéos cost.

These authors recommended that suitable inclugiosld were either 25-50 percent as a supplementafibasic

feed (e.g. rice bran, broken rice, chicken manore}-10 percent as a replacement protein sourderinulated

feeds (fish meal, vegetable oil meals/cake). Theitiue value of water hyacinth and its usefulnassanimal feed
weed have been reported [7,8]. Increased of pleoteip feedstuffs in fish diets will reduce feedstand assist in
reducing dependence on fish meal as fish protedsiff source [9].

The common carp has been one of the oldest doragstispecies of fish for food[10]. The choiceQyprinus
carpio is necessary in this study because of its remaelialst growth rate. It is highly esteemed and contneery
high commercial value in the markets due to itditgbto adapt readily to poor conditions, fast gtbwrate,
acceptability and high conversion of artificial ése tolerance to crowded conditions and high gualitits flesh.
Cyprinus carpio has the ability to survive under various climatanditions and is found to be most suitable for
many farming system [11]

This study is aimed at determining the best repiese level, acceptance of cheap feeds meal witbrgacinth
meal that will favour the growth @yprinus carpio and economical viable to the fish farmers.

MATERIALS AND METHODS

Experimental fish:

The rationale of selection @yprinous carpio for the present experiment was that it has exsetieowth rate, easy
availability wide distribution, commercial importam etc. It is tolerant and hardy fish for bettervatal in a wide
variety of aquatic habitats. Its seed has been Higghand by the aqua-farmers for variety of purpaseh as
monoculture and polyculture. In view of consistetéemand for fry and fingerlings, studies were thamef
undertaken in aquaria and ponds.

A total number of 200 common carp fry (weight rarng@0-1.30g) were obtained from government fishdfee
hatchery and maintained in laboratory under optinaamditions on the feed supplement containing bi@n and
groundnut oil cake in order to habituate them ftifieial feeding. During the entire 70 days expeeintal period the
fry were fed with a formulated experimental diet @5f body weight twice daily. Each group of fishreaveighed
every 10" day and the quantity of feed given was adjustedratingly.

Experimental diets:

The present experiment was undertaken to utilizeatiuatic weeds and trash fish to prepare the iexpetal diet.
The ingredients, i.eMustardoil cake Wheat flour, Soybean, Fish meal aBidhhornia were procured from local
area and were dried and grinded to powder forme Hiets were formulated in which fish meal was aept with
Eichhornia meal at 0%, 10%, 20%, 30% and 40% levels. The diete fortified with vitamins and salt.

Experimental Procedure;

The feeding trial was conducted in 12 glass aquarth duplicate tanks were used for dieting treatmiEme glass
aquaria were properly washed and rinsed with cleater. The working dimension of each aquarium was16x45
cm®. The water was filled with borehole water and &®fausing air pumps to ensure proper oxygenatiah an
continual aeration. The common carp fry of averagedy weight were distributed in to 12 groups offh each
group. Water quality was monitored every™@ay for temperature, pH, dissolved oxygen and! taliealinity
through the methods [12]. The study was carriedfouZO days. At the end of the experiment all tisb from
different treatments were harvested, weighed iddizily and yield calculated and measured to as$®ss
performance of fish.

Analytical Procedures and Water Quality Assessment:

The dry matter, protein and ash, content of thésdieere analyzed [13] dry matter after drying incwven at 104°C
until constant weight; ash content by incinerationa muffle furnace at 600°C for 24 h; crude pmotby the
Kjeldahl method. Total lipid content was determirmdchloroform/methanol extraction[14]. Growth parhance,
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feed utilization, was all subjected to ANOVA to éehine if significant differences occurred among thetary
treatments. Water temperature and dissolved oxygge measured daily using a combined digital YSkT&lel
oxygen meter, and pH was monitored weekly usinglactronic pH meter (Lutron-206 model).

Table: 1 Percentage composition of experimental fdeof Eichhornia

Ingredients Percentage inclusion oEichhornia

0% 10% | 20% | 30% | 40%
Eichhornia 0 5.12 | 10.24] 15.36 20.4B
Fish meal 4228 37.16 32.04 26.92 2180
Mustard oil cake| 25.00 25.0p 25.00 25.00 25|00
Wheat flour 15.80, 15.80 15.80 15.80 15.80
Soybean 1542 1542 1542 1542 15|42
Vitamin 1.C 1.C 1.C 1.C 1.C
Salt 0.5 0.5 0.5 0.5 0.5
Total 100.0f 100.0 100. 1000 1000

Table: 2 Proximate Composition of Experimental dietof Eichhornia

Eichhorniafeed | % crude protein | % crude lipid | % Ash | % Moisture | % cr ude fiber
Eichtornie 16.5( 2.2 17.0C 3.3( 16.5¢
Fish meal 51.12 8.50 21.30 1.10 1.20

0% 38.78 6.5 8.07 5.82 4.98
10% 37.60 5.82 8.52 6.68 4.54
20% 36.84 5.61 9.08 7.47 4.82
30% 36.14 5.34 10.35 8.58 5.26
40% 35.38 4.87 10.96 9.56 5.86

Table: 3 Growth performance of common carp fry fedEichhornia meal based diet for 70 days.( +SE)

Parameters 0% 10% 20% 30% 40%
Initial mean weight (g/fish 1.30 £0.12 1.28 #0.11 .20.+0.09 1.20 +0.09 1.30+0.12
Final mean weight (g/fish) 5.06 +0.0.24 4.85+0.21 4.75+0.21 4.51+0.18 4.38 £0.17
Mean weight gain (g/fish) 3.76+0.16 3.57+0.1% 3635 3.31+0.14 3.08+0.14
Relative weight gain % 289.21 +2.67 278.93+2]64 5.82+2.74| 275.82+2.64 236.93+2.48

Mean daily weight gain (g/day/fis | 0.054 +0.00 | 0.051 +0.00 | 0.050 +0.00 | 0.047 +0.00. | 0.044+ 0.00
Specific growth rate (% fish/de 0.84+0.04: 0.64+0.04 0.67+0.4¢ 0.63+0.04! 0.54+0.04

Feed Conversion Ratio 3.39 +0.1% 3.46 +0.16 3.3050| 3.37+0.15 3.56 +0.16

Gross Efficiency Conversion rate% 29.50 +1.64 28.968 30.30 £1.66 29.67 £1.67 28.10+ 1.51

Protein Efficiency Rate 0.80 +0.047 0.80 +0.047  3#8.048 0.76 +0.046 0.78 +0.04y

Protein productive value 0.438+0.028  0.457+0.029 478+0.031 | 0.499+0.033  0.506+0.034

Survival % 80.C 85.C 85.C 85.C 85.C
RESULTS

The results pertaining to various feed ingredieftexperimental diets at different % level of ingilon include
Eichhornia, Fishmeal Mustard oil cake, Wheat flouiSoybean, Vitamin, and Salt are depicted in Tabldwd.
compound experimental diets were analyzed for pnate composition and the values are recorded iteTabhe
fish meal was replaced by 0%, 10%, 20%98@&nd 40%Eichhornia. The percentage of crude protein, crude lipid,
ash, moisture and crude fibers in the formulatel fliet were ranged from 35.38 -38.78%, 4.87-6 %@+-10.96%,
5.82-9.56% and 4.98-5.86% respectively. The higipestentage of crude protein (38.78%) was recoede@Po
replacement ofichhornia feed and the least (35.38%) was at 40% replacenTdm growth Performance of
Cyprinus carpio fry, fed with different feed ingredients represented in Table-3.Weight gain increasereesrded

in all the experimental treatments containing défé amount oEichhornia. The result showed that the highest
mean weight gain of 3.76 g was recorded in fishG&gEichhornia supplemented diets followed by 10%(Figurel
).The result also revealed that daily weight gaid specific growth rate were highest in contrdl subsequently
decrease(Figure 2 and 3 ). The result of the Ferd/&sion Rate, Gross Feed Conversion Efficienay Rirotein
Efficiency Rate ranged between 3.30 — 3.56, 28.80.30 % and 0.76 — 0.83 respectively. In addittbe, higher

survival rates were obtained in groups that werk dgperimental diets contains different level BEhhornia
supplemented diets than control.
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Fish fry fed actively in all dietary groups of expeental diets. There was no rejection of feedIuhg end of the
experiment. More or less the acceptability of thetsdwas similar.

Mean weight gain (g/fish)

B Mean weight gain
1 (g/fish)
B T T T T

0% 10% 20% 30% 40%

Mean Weight gain{g/fish
[ I S B VS R N ¥ |

% Inclusion of Eichhornia

Fig.1 Mean weight gain (g) of carp fry fed with % nclusion of Eichhornia based diet (+ SE)

Mean daily weight gain
(g/day/fish)

W Mean daily weight gain
0 (g/day/fish)

0% 10% 20% 30% 40%

Mean daily weight gain
(g/day/fish

% Inclusion of Eichhornia

Fig.2 Mean daily weight gain (g) of carp fry fed wth % inclusion of Eichhornia baseddiet (+ SE)

Specific growth rate (% fish/day)

0.8 -
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Fig.3 Specific growth rate of carp fry fed with % inclusion of Eichhornia based diet(+ SE)
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Fig.4 Relative weight gain % of carp fry fed with % inclusion of Eichhornia based diet (+ SE)

DISCUSSION

The present study demonstrated the acceptabldionali value ofEichhornia meal as an ingredient in diets for fry
of Cyprinus carpio, since this product can replace the most commuosdd fish feed ingredient, fish meal up to a
certain level. Inclusion oEichhornia meal in compound diets for fry @yprinus carpio may therefore is a function
of diet formulation. An inclusion level up to 408chhornia leaf meal in the practical diet f@yprinus did not
exert any adverse effect on growth, feed utilizatafficiencies.Eichhornia significantly increases the crude fibre
content of the feeds. This probably affected trafoonversion ratio and the feed utilization by fitye High fibre

in feed plays a significant role in digestion oéd¢15]. No doubt, animal protein is essential foe growth of carp,
plant protein has no less importance for the saause There is no significant difference (P<0.0&een the
growths of fry fed diets containing 0% - 40% watgacinth meal. This infers that inclusion of watgacinth up to
40% significantly improved growth i@yprinus carpio

In this study, there is a tendency of reductiogriowth rate when plant protein fishmeal was inceelass a protein
source for preparation of artificial feed, but #féects are not significant. Similar results haeet reported in the
experiment mentioned before [16, 17] where sigaiiiceffects of replacements were not observed wp dertain
level. It is apparent from the results of the pnéstudy that fry fed with 0% inclusicof Eichhornia meal showed
better growth performance which was not signifittardifferent (P<0.05) from the other inclusion tfe
Eichhornia diet. Total replacement of high quality fish miot is difficult for the preparation artificial die
However, partial replacement could be possiblenbiusion of plant based protein [18, 19, 20 and 21]

From the experiment, this concludes that inclusdérEichhornia up to 40% significantly enhanced growth in
Cyprinus carpio. The fish fry reared with high % &ichhornia mealshow higher feed conversion ratio (FCR) must
have been due to outcome of the negative impadhefanti-nutritional factors there in proteins d&ngt based
ingredients. The factors like anti-nutrients aifate’s have poor digestibility properties as a rethise impair
growth and feed utilization by fish [22, 23]. Thes a positive correlation (r=0.625, P<0.05) mdrkenong Protein
Efficiency Rate (PER) with total weight gain comgditfor the experimental diets. It was also obsethat fry fed
with the water hyacinth supplemented diets showehl survival rate. The findings not only providetiopal growth
performance of fry but also suggest partial reptamet of animal protein up to 40% in carp may beaatdageous
and would lead to a reduction in feed costs.

The Eichhornia feed at 45% replacement exhibited significant inipacthe growth performance of the common
carp fry (Mohapatra and Patra, 2013b).
CONCLUSION

Studies have been carried out on the developmenewf feed formulation for carps in fresh water amiare
system. Efforts are now being directed in differpatt of the globe to find alternate protein soaroégood quality
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without affecting adverse effect on growth perfonoe of fish. The experiments conclude that the fjgality of
fishmeal proteins makes substitution difficult. Hower, partial substitution dichhornia meal up to 40% can be
possible for the maximum growth @fyprinus carpio (L.).Further, such aquatic weed based feeds agapgr as
compared to the conventional feeds, supplementafi@guatic weeds in carp diets would also provanemically
viable.

Acknowledgements
The authors wish to record their sincere thankgh® Head, P.G.Department of Zoology, Utkal Uniugtsi
Bhubaneshwar and the Principal, Banki Autonomoube@e, Banki, Cuttack, Odisha for extending fait for
conducting research work.

REFERENCES

[1]Watanabe Tsci, 2002 68: 242-252.

[2]Hardy R.W, Utilization of plant proteins in fisHiets; effects of global demand and supplies @fingr and
oilseeds— In: Resource management: Natural, humdnnaaterial resources for the sustainable develaprog
aquaculture. Short communications of contributipressented at the International Conference AquasuEurope
2008 Krakow, September 15-13008 5-8

[3]Kusemiju,K.andO.S.Akingboju,Comparative growthsarotherod on melanotheron(Ruppell)on formuldted
feed and water Hyacinth diets. Op.di888196-203.

[4]Fagbenro O.A., Balogun A.M. and Anyanwu C.Nigerian Journal of Applied Fisheries & Hydrobiology,
19921:41-45

[5]Hassan , M.R., S. T. Hecht, S.S. De Silva an®.ATacon,Study and analysis of feeds and fentizZer
sustainable aquaculture development. FAO Techpipér 497, FAO Rome, 2007, pp:512

[6]Hertrampf JW, Piedad-Pascual F , Handbook omeidignts for aquaculture feeds. Kluwer AcademicliBhérs,
Dordrecht, Boston,Londo200Q p. 573.

[7]Edwards P, Kamal M, Wee K LAquaculture and FisheriesManagement, 1985 16, 233-248.

[8]ighinosun, O.R. and Amako, D, Investigation immbable use of water hyacinBi¢horniacassipes) in Tilapia
feed formulation. Nigeria Institute for Freshwakésheries Research Technical Pafié88 39: 3-9.

[9]JRumsey, G.LFisheries, 199318: 14-19.

[10]Balon E.K J.Ichthyol. Aquat. Bool. Il, 2006 (2); 47-86.

[11]Jain,Technol, 2002 85 (1) : 17-23

[12]APHA, Standard Methods for the Examination ofét and Waste water (2@d.). American Public Health
Association, the American Water Works Associatiod ehe Water Environment Federatib®98 pp 1220.
[13]A.O.A.C, Official Methods of Analysis. (16th Bd Association of Official Analytical Chemists. lkrgton, VA,
USA,1995 1193pp.

[14]Bligh,Gr. And Dyer,J.NCanadian Journal of Biochemistry and physiology, 195937(8):912-917.
[15]Albriktsen S, Mundheim H., and Brit H, Effect using different inclusion levels of plant prote@gw materials
replacement fish meal quality on growth of cod (@adus morhua).Presentation at SSF Industry-Seminar. 9-10
Decembef003 Bergen, Norway.

[16]Mohapatra S.B. and Patra, A.Kf.R.J. Biol.Sc,2013b,Vol. 2 (12), 65-89.

[17]Li X., Kurko K., Huang K. and Bryden W, Perfoamce of broilers fed diets formulated using tatadigestible
amino acid valued?roceedings Australian Poultry Scientific  Symposium. 2002 14:179.

[18]Li X. and Selle P, Feed enzymes and amino aigstibility of feed ingredientBroceedings of Nutrition
Society Australia , 2002,26:5259.

[19]Chen J., Li X., Balnave D. and BrakePaultry Science, 2002 81 (Suppl 1):56.

[20]Tabe L., Ravindran R., Bryden W. and HigginsPdyltry feeds from recombinant DNAtechnology.
Proccedings of the Joint 7th Western Political Science Association. Asian Pacific Federation Conference and 12th
Australian Poultry and Feed Convention, 2002 P. 211.

[21]Balogun, A.M. and Ologhobo, A.Aquaculture 198976, 119-126.

[22]Eyo, A.A, Nig. J. Biotech. 199910, (1): 9-18.

36
Pelagia Research Library



