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ABSTRACT

An experiment of 120 days was conducted to evaluate the nutritional quality and acceptability of Lemna minor meal
as component in the diets of Labeo rohita fry under laboratory culture condition. Four different feeds comprising of
Lemna, fish meal, GNOC, ricebran, soyabean, salt and vitamin were used to formulate compound diets by replacing
fish meal with Lemna at 0%, 15%, 30% and 45% inclusion levels of Lemna minor. The frys were fed at 5% body
weight twice daily, morning and evening. The three inclusion levels of duckweed supported the growth of Labeo
rohita fry but growth performance, weight gain and growth rate was favoured by low inclusion of duckweed meal.
However, highest body weight gain (%) was recorded in the group of fish fed diet (0% inclusion of duck weed)
which was not significantly different (p<0.05) from 15% level inclusion of duckweed. On the basis of the findings,
the study showed that fish fry fed diet of 15% duckweed dietary inclusion performs best result and fish meal was
completely non-replaceable but can be supplemented with duckweed up to an optimum level to produce cost
effective feed.
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INTRODUCTION

Feed represents the single largest input in agtueulproduction. At present both protein and energh

conventional dietary ingredients are of short sypplherefore, there is a need to incorporate umergl
unconventional locally available cheaper feed stirfffish feeds. To reduce the dependence on aiasad protein
in fish diet, plant based protean food stuffs aseduto decrease artificial fish meal cost [1].

Labeo rohita belongs to the family cyprinidae and is commorriiers and freshwater lakes of South Asia and
South- East Asia [2]. Among all Indian major cafps;ohita is the most popular and delicious food fish inadand
rich in protein content. On the other hand, ducledeeare the world smallest angiosperms, faster growing and
simplest of flowering plants, usually reproducebuglding and multiply very quickly [3]. Further dusleed acts as
model system for different experiments due to thaimute sizes, ability to rapid growth to form gacally uniform
clones, easy handling and high sensitivity to oiggamd inorganic substances [£mna sp. are widely used as a
model plant both for treatment of waste water [Sa#d for partial replacement of fish meal on thewgh
performance of Indian major carp [7,8].

In the present study, duckweddafina minor) is used as model plant to determine optimum siolu level of the
leaf meal in formulated feed afbeo rohita and examine the growth performance of the samaiiious levels of
inclusion and also discussed in terms of diffefead ingredients with and without supplemented fistal.
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MATERIALS AND METHODS

Experimental Fish

The rationale of selection of Indian major calpbeo rohita (Haml. 1822) was that it has excellent growth ,rate
commercially important, better survivality and Higbasty and rich in protein as well. In view ofr=istent demand
for fry, fingerlings and young ones, studies wéreréfore undertaken in aquaria under laboratorgitiom. Healthy
frys were collected from State Govt. fish feed haty and were kept in glass aquaria for 21daysmatikation on
the feed supplement of rice bran and groundnutadie (GNOC) in order to habituate them for artifidieeding.
Therefore, during experimental period of 120dalys, fish frys were fed with formulated artificialedi(5% of body
wt/day). The wt. of frys were monitored after evddays and based on the increase in body wt. tatdm was
readjusted twice daily.

Experimental diets

An attempt has been made to utilize the duck wkeshrfa minor) and trash fish for artificial feed preparatioonraj
with dried and grinded to fine powder form, riceabhy GNOC, soyabin produced from local area. Foyrdiets
were prepared in which only fish meal was replas@ii duck weeds at 0%, 15%, 30% and 45% levels. diats
were fortified with vitamins and salt [9].

Experimental Procedure

The experiment was carried out in 12 fiber glaskdain triplicate for each dietary treatment. Thgerimental
dimension of each aquarium was 60x40x4%cttotal of 360 nos. ofabeo rohita fry with mean body weight of
1.75t 0.23g distributed into 30 groups of 12 fry in eagioup. The experiment was conducted for 120days.
Certain mean water quality parameters such as textue, pH, DO, total alkalinity etc. were analyzasl per
methods outlined by [10] and monitored daily. Watamples from all the aquaria were also taken amightly
basis to record the changes in physicochemicabfaend their mean values were calculated on mpbtdis.

Statistical analysis
The observed date was programmed by analysis @nae (ANOVA) using microsoft software statistidléoved
by Duncan’s multiple range test [11,12].

RESULTS

Feeds from plant origin have an excellent amind acofile and have been reported to be highly ¢ffecand less
expensive ingredient for formulation of fish di¢18,14]. In the past few decades, fish feeds frama#ic plant
origin have been found to be successful for Indejor carps due to high performance body growth faft which
is as good as incurred from traditional feed. rpical countries, where algal production rateshagh, algae have
been receiving increasing attention as an altenmatiein possessing relatively high protein con{&6t65%) which
may be incorporated in balanced fish feeds [15].

Incorporation ofLemna minor feed (Popularly known as duckweed meal) to replaedish meal in formulated fish
feed can be best attributed to achieve the gofrofation of cost-effective fish feed. In the pretsstudy, the three
inclusion levels of duck weeds is experimental feepported the growth farabeo rohita (Ham). However, growth
performance was favoured by optimum inclusion Iewélduck weed meal in the experimental feed (Taple

Table:- 1 Percentage Composition of Experimental f& Lemna minor.

Percentage Inclusion aemna minor

Ingredients 0% | 15% | 30% | 45%
Lemna minor 0 3.8 7.9 11.8
Trash fish meal 25.5 22.7 18.6 14.y
Soybean 20.0 20.0 20.0 20.
Groundnunt oil cake (GNOC| 30.0 30.( 30.0 30J0
Rice bran 23.0 23.0 23.0 23.(
Vitamin 1.0 1.0 1.0 1.0
Salt 0.5 0.5 0.5 0.5
Total 100.0 100.0 100.0 100.

The ingredients of proximate composition of expemal diet includes (iLemna, (ii) Fish meal, (iii) Soyabean,
(iv) Groundnut oil cake, (v) Rice bran, (vi) Vitamand (vii) Salt at different proportions lofmna meal (Table-2).
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Table: 2 Proximate Composition of Experimental feeabf Lemna minor

Lemna feed| % Crude Proteinl % Crude Lipi %Ash  %Moisture  %Cryde
0% 40.45 8.7 13.5 2.5 4.5
15% 39.05 6.5 12.5 1.3 4.2
30% 35.75 6.2 11.0 1.1 4.0
45% 33.86 6.0 10.5 15 5.3

The fish meal was replaced by 0%, 15%, 30%, and B&ftna feed. The highest percentage of crude pr¢4€l.
45%) was recorded at 0% replacementefina feed and the least (33.86%) was at 45% replacement.

A decreasing trend in growth performance was ndtiaséth increasing level ofemna feed from 15% to 45%
replacement (Table-3,4).

Table :3- Growth performance of major carp fry fed Lemna minor meal based feed for 120days (+SE)

Parameters 0% 15% 30% 45%
Initial weight (g) 1.75+0.23 1.63+0.15 1.59+0.13 51+0.15
Final wt (g) 15.45+0.81 14.65+0.58 12.91+0.45 13122
Total wt. gain (g) 13.70+0.5% 13.02+0.41 11.32+0/370.61+0.31
Growth rate (g/day) 0.105+0.0p 0.099+0.01 0.09130.00.079+0.02
% survival 85 80 68 65

It has also been observed that the growth perfocmaf Indian major carpabeo rohita in 0% replacement was
more than 15% replacement bémna feed so far as protein content in respective pgplent was concerned.
Although, animal protein is essential for growthroéjor carp, plant protein has no less importamcettfe same
purpose. Perhaps, because of that reasobethiea feed at 15% replacement has proved significangidr impact
(P<0.05) in comparision to other three treatmemtghe growth performance of the Indian major carpb{e-3,
Fig,1,2,3,4).
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Fig.1Percentage Composition of Experimental feedemna minor

Table 4 Monthly variations (Mean) of physicochemichparameters of experimental aquaria

Parameters $Imonth 2%month ¥ month Mean
PH 8.1+0.5 8.6t0.3 8.2+0.1 8.1+0.3
Water Temp. 27.5+23 27.0+2.5 27.142.2 27.242.3
DO, (Mgl-1) 7.1+£0.8 7.0+£0.5 7.240.2 7.1£0.5
Total alkalimity (mgl-1) 56.5£3.5 55.6£3.4 56.2£3.6 56.1+3.5
Total hardness(mgl-1) 5.5+0.5 5.1+0.3 5.0+£0.1 5.240.4
Chlorine (mgl-1) 0.6+0.05 0.6+0.05 0.6£0.05 | 0.6+0.05
Sodium (mgl-1) 7.50.6+0.050.8 | 7.30.6t0.050.5 | 7.10.6+0.02 7.3£0.5
TDS (mgl-1) 75+0.3 76+0.4 77402 76+0.3
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Fig. 2 Proximate Composition of Experimental feed foLemna minor
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Highest gain in body weight (%) was recorded ingheup of fish fed diet (0% level of inclusion bé&mna) which
was not significantly different (P<0.05) from th&% level of inclusion of the same. (Fig.2). Thegaestage of
survival rate was highest (85%) at 0% and lowe&65%) Lemna replacement fish meal.
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Fig. 3- Growth performance of major carp fry fed Lemna minor meal based feed for 120days (+SE)
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Fig.4 Monthly variations (Mean) of Physicochemicaparameters of experimental aquaria
Note : Temp: Temperature, Do,- Dissolved oxygen, TDS-Total dissolved solid

DISCUSSION

[16,17] revealed that 30% formulatédmna minor leaf meal incorporated in diet @larias batrachus fingerlings
gave best performance in terms of growth respdnsé, conversion ratio and protein efficiency. Imtrast, present
observation, 0% to 15% leaf meal diet had the fgstific growth rate and food conversion ratio.fgfported that
partial replacement of the costly sesame oil sgedheaper unconventional duckweed in broiler déstult high
profit. Feeds from plant origin have excellent amarcid profile and reported to be effective and lespensive
ingredients for formulation of artificial fish det{13]. For the past several years, one of the mdaictions in
improving fish feeds has been the search of prateurce alternative to fish meal and determinirgjrthutrient
stability in diets [12]. In the past few decade=eds from plant origin have been accepted for indiajor carps
because the body growth observed has been reported as good as that obtained with the traditidead. In
tropical countries, where algal production rates high, algae have been receiving increasing &terds an
alternative protein possessing relatively high @irotcontent (50-60%), which may be regarded asnbath fish
feeds [12,18]. The present study demonstratedttigainclusion level of duck weeds experimental feagdported
the growth forL.rohita. [19] reported that protein content bémna minor was estimated to be the highest in
comparison tdEichhornia crassipes and Pistia stratiotes. It is to be noted in this study that fingerlingfsLabeo
rohita fed with formulated_emna monor leaf meal grew more in width than in length, thasorporating more flash
to the fingerlings. Apart from this, survival rate&s found to be 80-85% in this case. It was alsenked by [20]
and [21] that the most favorable use of water htacand duck weed as a supplement to vitamin dgficliet at the
rate of 5% to 10% increases growth and reduce titgrtaf the fingerlings of cat fish. The significe@ of
qualitative and quantitative feeds is well recogdizy [12] and the level of dietary protein is ohflamental
importance, because it significantly influencesvgto survival and yield of fish [12,22]. The preséindings are
similar to the report of above authors who haveortyal the use of several species of duckweed dasalpar
replacement for fish meal in the diet of fish arlden animals.

However, the complete replacement of fish meal witbhkweed is detrimental to fish production [1222and 24].
This is strongly supported by the present author.

CONCLUSION

The study clearly showed that fish fed diet with#dSluck weed perform excellently well compared theot
treatments. Further aquatic weed based feeds eapehas well as simpler compared to other cormesitfeeds of
aquatic weeds in major carpapeo rohita) diets would also prove economically viable.
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