530

Environment & Ecology 35 (1B) : 530—534, January—March 2017

Website: environmentandecology.com  ISSN 0970-0420

Effects of Different Levels of Dietary Protein on Growth
Performance of Stunted Fingerlings of L. rohita

D.Sarma, R.P.Begum, M.P.Dutta, B.Phukan

Received 4 June 2016; Accepted 11 July 2016; Published online 4 August 2016

Abstract A study was conducted for 90 days to
evaluate the growth performance of stunted finger-
lings of Labeo rohita fed with diet containing 30%,
249, 36% and 42% crude protein. Fish were fed daily
at the rate of 3% of the body weight. After 90 days of
feeding trial, significantly higher growth (p<0.05) was
observed in 36% protein level then other treatments.
Average weight obtained was 346.66 g and the low-
est weight gain was recorded in 24% level of protein.
Water quality parameters such water temperature, pH,
DO and total ammonia at fortnightly basis. The high-
est value of total ammonia nitrogen was recorded in
the tank having fishes fed with 42% protein level.
This could be attributed to excess protein gain entry
into the culture medium through fecal matter.
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Introduction

Aquaculture has become one of the inportant activi-
ties because the global aquaculture production has
continued to show significant growth over last few
decades. In India, aquaculture system dominated by
the carp culture due to its high demand and at present
it contributes over 85% of the total aquaculture pro-
duction [1]. Of late, encouraging result has been re-
ported from grow out culture of stunted fingerlings
and are produced to make stocking material available
throughout the year [2]. Among the Indian Major
Carps, L. rohita commonly known as rohu occupies a
special position for its taste and growth rate.

In Assam, fish culture can be started from the
month of March due to rise of environmental tem-
perature, but flood is a chronic problem in this part of
India starting from the month of June. For this rea-
son, short duration fish culture is also an answer to
avoid the devastating floods in Assam during mon-
soon season. Therefore the period from March to May
was selected to observe the growth of rohu on the
different protein levels within this short period of time.
In order to grow and survive, fish required adequate
nutritionally rich diet in culture operation and supple-
mentary feed can be considered as a nutritionally
balanced diet because it plays an important role in
achieving higher production specially in the high
stocking condition. Fish production could be en-
hanced further through supplementary feeding in
culture system. Protein is considered to be the most
important feed elements in the growth of cultured



Table 1. Average initial and final weight and length of the
experimental fish fingerlings.
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Table 2. Weight hain and length gain of rohu in different
treatment groups.

Initial Final Initial Final
Treat- weight weight length length
ments  (g) (€9) (cm) (cm)
T, 52.26£1.18 357.50+1.67 13.20+0.11 25.86x0.15
T, 51.48+1.06 314.84+2.38 13.15+0.10 25.22+0.09
T, 51.69+1.12 398.36+1.38 13.15+0.10 27.50+0.10
T, 52.00+1.09 321.3+2.33 13.20+0.10 13.20+0.10

3

Weight gain Length gain
Treatments (2) (cm)
T, 305.24 + 1.68 12.67 + 0.16
T, 263.36 + 1.84 12.08 + 0.14
T, 346.66 + 1.38 14.350 £ 0.11
T, 269.30 + 2.33 12.08 + 0.11
Mean 296.14 12.79

species as it provide required amino acids for fish
growth. As protein is the most expensive macronutri-
ent in dish diet [3] therefore, the diet should content
that much of protein which is enough for optimum
growth of fish therefore it is necessary to study the
effects of protein fiets on the growth of fish [4]. Lack
of good quality feed for economic production ad-
versely affects growth rates, disease manifestation
and total harvest of fish [5]. Hence, the formulation of
nutritionally balanced and economically viable feed
is very much essential for the sustainable develop-
ment of aquaculture industry. The objective of present
study is to ascertain the level of protein for optimum
growth performance of stunted fingerlings of L. rohita
in grow-out phase within short period.

Materials and Methods

The effects of different levels of protein on growth
performance of stunted fingerlings of L. rohita were
carried out with stunted fingerlings. The experimen-
tal fishes were stocked with 10,000 fingerlings/ha and
acclimatized in cement cistern having the size of 6 m x
4 mx 1.25 m, with 1m water level for one week prior to
actual experiment, where they were fed with a formu-
lated diet consisting of rice polish and mustard oil
cake @ 3% body weight twice in the morning and the
evening. It was done to train the fishes to accept
supplementary feed. Four experimental diets were pre-
pared mixing with rice polish, wheat flour, mustard oil
cake, ground nut oil cake, fishmeal, soybean meal,
mineral mixture and vitamin premix containing 24 (D ),
36 (D,) and 42 (D,)% protein (Table 1). The mineral

mixture and vitamin were added @ 1%. A reference
diet was also given with protein level 30% (D) to the
fishes @ 3% of the body weight.

Ingredient proportion of the experimental diets.

Parts
Control Experimental diets

D, D, D, D,
Ingredients (30% CP) (24% CP) 36% CP) (42% CP)
Rice polish 13 23.5 4 2
Mustard oil cake 15 15 15 4
Groundnut oil cake 15 15 15 4
Fish meal 20 10 32 35
Soybean meal 22 11 30 51
Mineral mixture 1 1 1 1
Vegetable oil 1 1 1

The experiment was carried out for a period of 90
days in 12 cement cisterns having the size of 6m x 4m
x 1.25m. The cisterns were stocked with stunted fin-
gerlings of Labeo rohita (rohu) at a stocking density
of 10,000 nos./ha. Fishes were equally distributed into
four treatment groups’ viz. T T, T, and T, The initial
weight and length of the stunted fingerlings were re-
corded individually. Four different diets, D, D, D,
and D, were fed to the fingerlings in T, T|, T, and T,
respectively. The body weights of each fingerling were
recorded initially than at 15 days interval till 90 days.
The tanks were drained out at the end of the experi-
ment to collect the entire fishes and record the indi-
vidual weight and length of each fish, as well as num-
ber of survivors.

Sub-surface water sample were collected for
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Table 3. Changes of water temperature at 15 days interval during the experimental period. SEm for Treatment means (T):

0.06, CD5% : NS, SEm for Days means (D) : 0.08, CD5% :

0.22, SEm for TxD means :

0.17, CD5% : NS.

Experimental period in days

Treatments 0 (°C) 15 (°C) 30 (°C) 45 (°C) 60 (°C) 75 (°C) 90 (°C) Mean

T, 24.97 25.23 26.47 27.47 28.90 29.87 30.43 27.62

T, 24.93 25.30 26.50 27.47 29.00 29.77 30.40 27.62

T, 24.93 25.20 26.53 27.67 28.93 29.93 30.57 27.68

T, 24.83 25.33 26.63 27.87 28.33 29.96 30.67 27.73
Mean 24.92 25.27 26.53 27.62 28.92 29.88 30.52

physico-chemical analysis of the water at 15 days
interval from four sites from each experimental tank.

Results and Discussion
Growth performance of fish

In the present study, the higher growth rates of rohu
was obtained when fishes were fed with diet contain-
ing 36% crude protein level than the other levels, while
lowest growth was recorded with diet containing 24%
crude (Tables 1 and 2). In contrast to the above find-
ings, some reserachers observed that maximum weight
gain was observed with 40% crude protein level in
three species viz. Catla catla, Labeo rohita and
Cirrhinus mrigala [6]. While, few scientists reported
good growth performance in stunted fingerlings of
rohu and mrigal fed with diet containing 25% dietary
protein level reared in manured pond [7]. In another
study on stunted fingerlings of Labeo rohita, it was
reported that 25% crude protein was optimum in terms
of weight gain (g) and specific growth rate (%) in the
presence of natural food [8]. The variations in gain in
body weight might be due to environmental factors
and protein source. The higher body weight gain in
treatment group T, fed with diet containing 36% crude
protein may be the level of protein. However, the de-
creased growth rate in higher level of protein in T,
(42%) might be due to reduction in dietary energy
available for growth and due to excretion of excess
absorbed amino acid [9]. Present studies therefore
indicated that optimum protein levels not only reduce
the waste input in the holding water but also results
in higher growth rates. Further, the reduced growth
rate observed in fish fed with higher protein level

(42% CP) in the present study could be due to deami-
nation process and excretion of excess protein
through fecal matter [10].

Water quality parameters

The important water quality parameters viz. tempera-
ture, pH, dissolved oxygen (DO), and total ammonia
nitrogen (TAN) were ovserved at 15 days interval
during experimental period. During the experimental
Period temperature ranges from 24.92 to 30.52° Cin all
the treatment, which was considered to be favourable
for fish culture. The pH values in all the treatment
were in the range of 7.57 to 8.22, which is slightly
alkaline and favourable for fish culture. Fluctuation
of dissolved oxygen was observed in all the treat-
ment and the minimum dissolved oxygen recorded
was 4.67 mgl ™. The total ammonia-nitrogen values in
all the treatment were in the range of 0.02 to 0.4, which
showed significant different (p<0.05) among all the

Table 4. Changes of pH at 15 days interval during the experi-
mental period. SEm for treatment means (T) : 0.05, CD5% :
NS, SEm for days mean (D) : 0.07, CD5% : 0.19, SEm for T
x D means : 0.13, CD5% : NS.

Treat- Experimental period in days

ments 0 15 30 45 60 75 90 Mean

T, 8.17 8.07 8.03 7.83 7.86 7.67 7.70 7.91
T, 823 823 7.86 7.87 7.80 7.63 7.63 7.89
T, 8.27 8.13 7.87 7.80 7.80 7.63 7.60 7.87
T, 8.20 8.13 7.83 7.77 7.50 7.37 7.33 7.73
Mean 8.22 8.14 7.90 7.81 7.74 7.57 7.57




Table 5. Changes of dissolved oxygen at 15 days interval
during the experimental period. SEm for treatment means
(T) : 0.05, CD5% : NS, SEm for days mean (D) : 0.06, CD5%
:0.17, SEm for T x D means : 0.12, CD5% : NS.

Experimental period in days
Treat- 0 15 30 45 60 75 90
ments (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) Mean

T, 493 470 487 483 490 4.83 497 4.86
T, 480 480 4.80 4.87 4.97 4.87 4.87 4.85
T, 5.07 4.63 480 4.83 4.90 4.87 4.73 4.83
T, 5.07 4.67 4.67 4.87 4.83 4.80 4.67 4.80
Mean 4.97 4.70 4.78 4.85 4.90 4.84 4.80
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Table 6. Changes of total ammonia-nitrogen at 15 days in-
terval during the experimental period. SEm for treatment
means (T) : 0.004, CD5% : 0.011, SEm for days means (D) :
0.006, CD5% : 0.001, SEm for T x D means : 0.012, CD5%
1 0.033.

Experimental period in days
Treat- 0 15 30 45 60 75 90
ments (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) Mean

T, 0.01 0.11 0.16 0.21 0.26 0.31 0.36 0.20
T, 0.02 0.07 0.14 0.17 0.22 0.27 0.32 0.17
T, 0.01 0.12 0.18 0.23 0.29 0.35 0.38 0.22
T, 0.03 0.15 0.22 0.27 0.34 0.43 0.53 0.28
Mean 0.02 0.11 0.18 0.22 0.28 0.34 0.40

treatment (Tables 3 to 6).
Composition of the diet

Four diets were prepared with conventional feed in-
gredients in such a way that the percentage of pro-
tein of each diet was 30, 24, 36 and 42% in D,D,D,
and D, respectively. The levels of protein percent in
control diet in the present investigation have been
prepared according to a research work [11] i.e. 30%.
Some research findings also reported that 32 to 35%
crude protein was found to be optimum for the fish
[12]. Various workers have shown variability in pro-
tein requirement for different species [8, 13—15]. In
the experimental diet D, the level was kept 20% be-
low and in other experimental diet D, and D, the lev-
els were 20% and 40% above the control.

Water quality analysis

Water quality parameters of experimental tanks were
at desired level. The important water quality param-
eters like temperature, pH, dissolved oxygen and to-
tal ammonia nitrogen were measured. Temperature
ranges from 24.92 to 30.52°C in all the treatment. The
pH values in all the treatment were in the ranged of
7.57 to 8.22, which is slightly alkaline and favorable
for fish culture. Fluctuation of dissolved oxygen was
observed in all the treatment and the minimum dis-
solved oxygen recorded was 4.67 mgl™'. The different
values of water temperature, pH and dissolved oxy-

gen recorded in experimental period found to be in-
significant among all the treatment. However, the to-
tal ammonia-nitrogen values in all the treatments were
in the range of 0.02 to 0.4, which showed significant
difference (p<0.05) among all the treatments. The high-
est value was recorded in T, and the lowest value
was found in T . The total ammonia nitrogen was in-
creased along with increasing protein levels diet. This
might be related to the fact that excess protein gained
entry in the water through fecal matter ultimately con-
verted into ammonia.

Conclusion

Culture of stunted fingerlings is a recent concept as
they show improves growth performance than the
normal fingerlings. The culture of stunted fingerlings
can play a significant role in the agro-climatic condi-
tion of Assam. Since the fish culture can be started
from the month of February onward taking the ad-
vantage of raising temperature and pre-monsoon
shower. For successful fish culture feed plays a criti-
cal role. The quantity and quality of feed consumed
have a pronounced effect on growth rate. Protein is
the most important factor affecting growth perfor-
mance of fish; therefore, it is necessary to determine
the protein level in diet for optimum growth of fish.
The results of the present study indicated that the
experimental diet containing 36% crude protein ap-
pears to be suitable for highest growth in terms of
parameters like weight gain and length gain of stunted
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fingerlings of L. rohita. The present experiment could
pave the way of scientific short term fish culture of L.
rohita during the period of February to May.

References

1. Ayyapan S, Mosa U, Gopalkrishan A, Meenakumari B,
Jena JK, Pandey AK (2011) Handbook of fisheries and
aquaculture. Ind Coun Agric Res, New Delhi 2™ edn.

2. Pillay TVR (1990) Aquaculture: Principles and practi-
ces. Fishing News Book Blackwell Scientific Publ Ltd,
Oxford, UK, pp 575.

3. Ramaswamy BN, Kumar BT, Pradep DL, Kamalesh P,
Ramesh KS (2013) Dietary protein requirement of
stunted fingerlings of the Indian major carp, Catla catla
(Hamilton) during grow-out phase. Ind J Fish 60 :
87—91.

4. Luo Z, Liu Y, Mai K, Tian L, Liu D, Tian X (2004)
Optimal dietary protein requirement of grouper Epinep-
helus coioides juveniles fed with iso-energetic diets in
floating net cages. Aquacult Nutr 10 : 247—252.

5. Alatise P, Ogundele O, Eyo AA, Oludunjoye F (2006)
Evaluation of different soybean-based diets on growth
and nutient utilization of Heterobranchus longifilis in
aquaris tanks. FISON Proceedings, Calabar, pp 255—
262.

6. Parveen S, Sheri AN (1994) Influence of different levels
of protein on growth performance and body composi-
tion of major carps. Pak Agric Sci 31 : 4.

7. Swamy AV (2004) Growth response of stunted finger-
lings of Indian major carp, Cirrhinus mrigala (Ham.)
to varied protein levels during grow-out phase. MFSc
thesis. Univ Agric Sci, Bangalore.

10.

11.

12.

13.

14.

15.

Kumar RV, Ramesh KS, Patil P, Kumar NBT, Joseph,
Manissery JK (2011) Dietary protein requirement of
stunted fingerlings of rohu, Labeo rohita (Hamilton)
during grow-out stage. Ind J Fish 58 : 49—53.

Jauncey K (1981) The effect of varying dietary compo-
sition on mirror carp (Cyprinus carpio) maintained in
thermal effluents and laboratory recycling system. In:
Tiews K (ed.). Proc World Symp on Aquaculture in Heated
Effluents and Recirculation System. Heinemann Verla-
gsgesel, Berlin, pp 249—261.

Mohanty SN, Swamy DN, Tripathi SD (1990) Growth,
nutritional indices and carcass composition of the
Indian major carp fry Catla catla, Labeo rohita and
Cirrhinus mrigala fed four dietary protein levels. Aqa-
cult Hungarica 6 : 211—217.

Renukaradhya KM, Varghese TJ (1986) Protein require-
ment of the carps, Catla catla (Ham.) and Labeo rohita
(Ham.). Proc Ind Acad Sci (Anim Sci) 95, pp 103—107.
Paul BN, Mohanty SN (2002) Recent advances in carp
feeding in India. I Biennial Conf and Exhibition. Kol-
kata, India, pp 42—48.

Rahman SM, Shahin MAA, Chisty MAH, Rahman MMA,
Tareque, MHB, Hasan MM (2012) Growth performance
of mirror carp (Cyprinus carpio var. specularis, Lace-
pede, 1803) fry fed with varying protein content feeds.
Our Nature 10 : 17—23.

Nwanna LC, Omojola I, Nwanna, Abiodun E (2014)
Effect of protein diets on the growth and carcass pro-
tein ash ratio of African catfish Clarias garipinus (Burchell
1822). J Appl Sci Environ Manag 18 : 537—541.
Gandotra R, Kumari R, Parihar DS (2015) Impact of
varied proportion of dietary protein on the growth
performance of the juveniles of Labeo rohita (Ham.).
Int J Multidisciplinary Res and Develop 2 : 652—655.



