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Carps (family Cyprinidae) comprise the most important group of aquaculture species globally in
volume production, and the Indian major carp rohu (Labeo rohita) is one of the most popular species,
particularly in various Asian countries. Adults can reach a length of up to 2 meters and a weight of up
to 45 kilograms, and can command high market prices.

Global production in 2012, according to the United Nations’ Food and Agriculture Organization,
exceeded 1.5 million metric tons (MT). However, high mortality (70 to 80 percent) during its early stages
— due mostly to the unavailability of suitable feeds and various bacterial pathogens — limits the
availability of fry and is a major obstacle for the expansion of rohu culture. In addition, early juveniles
lack necessary digestive enzymes to properly digest feeds.

Recent research has looked at using probiotics with the potential to control pathogens and improve
rohu production. Probiotics (live bacteria and yeasts) have proven health bene�ts for hosts. Some
probiotics can compete with dietary-dependent pathogenic bacteria and the supplementation of
putative probiotics helps to better utilize feeds, thus enhancing animal growth. The e�cacy of
probiotics is affected by the types and species of probiotic bacteria and their culture conditions, species
of �sh and/or their life stages, climatic conditions and locations. There is a need for more practical �eld
research under varying culture conditions and using different life stages of the targeted cultured
species.

Probiotics can enhance disease resistance and could be alternatives to antibiotics and other drugs.
Most probiotic studies typically use only a single strain and under laboratory conditions and
information on research on combinations of different probiotics is scant. Therefore, our research work
described here used diets with different combinations of multi-strain probiotics to evaluate their
potential bene�ts in outdoor experiments involving three stages of juvenile rohu, including hatchlings,
fry and advanced fry. The original research paper is available in Aquaculture 435 (2015) 475–479
(http://www.sciencedirect.com/science/journal/00448486/435).

The Indian major carp Rohu (Labeo rohita) is one of the most popular
carp species and is widely cultured throughout Asia.

http://www.sciencedirect.com/science/journal/00448486/435
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Experimental study setup
Three consecutive and separate experiments, each one lasting for 30 days, were conducted at the
Institute of Agriculture and Animal Science (IAAS), in Rampur, Chitwan (Nepal). Rohu hatchlings (eight
days old), fry (38 days old) and advanced fry (68 days old) were stocked into 16 �ne-meshed, 1m
hapas. Four hapas were placed in each of four outdoor, 4.9×4.9×1.5 m concrete tanks. Previously, the
tanks had been completely drained and dried for about two weeks, and �lled with tap water to 1.3
meters prior to stocking the test �sh. Weekly additions of water compensated evaporation losses. The
experimental design used a completely randomized block design (RCBD), with four treatments in each
tank replicated four times.

About 300,000 four-day old rohu hatchlings from the Fishery Development Center, Bhandara, Chitwan,
were transported in oxygenated polythene bags to the research site. They were acclimated in a separate
tank for four days and fed three times a day with chicken eggs and a local dairy product. On days 3 and
4 during acclimatization, the hatchlings were fed a basal feed (10 kg/million �sh) with an egg only.
About 50 percent of the water in the tank was exchanged daily. For the �rst experiment, after four days
of acclimatization, physically active hatchlings (average weight of 2.1-2.2 mg each) were randomly
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Layout of hapas used in the experiments at the Institute of Agriculture and Animal Science in Nepal.
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selected and distributed into 16 �ne mesh, nylon hapas (1m ) installed in four outdoor concrete tanks,
at an initial stocking density of 1,000 per hapa. Hapas were covered by �ne nylon net on top to prevent
�sh from jumping out and for protection from predators.

In Experiment II, 38-day old fry (average weight of 0.15 grams) from the original stock and kept
separately were randomly selected and stocked at a density of 300 per hapa, in similar fashion. In
Experiment III, 68-day old advanced fry (avg. wt. 0.94-0.95 g) were stocked at 200 �sh/m in �ne mesh
hapas installed separately in the same outdoor concrete tanks.

Three types of commercial probiotics were used for the experiments. A basal feed was prepared with
de-fatted mustard cake 40 percent w/w, rice bran, 30 percent w/w, wheat �our 20 percent w/w and �sh
powder 10 percent. Mustard oil cake (MOC) was fried, ground and sieved before mixing with other
ingredients. Similarly, rice bran, wheat �our and �sh powder were sieved through a screen (0.5 mm) and
mixed with powdered MOC.

The proximate analysis of the basal feed showed 24.4 percent crude protein, 8.0 percent crude fat, 3.9
percent crude �ber, 11.6 percent ash and moisture 10.3 percent. In Experiment I, the multi-strain
probiotics were added with basal dry feed using their standard recommended doses (1 g/kg, T2), (1.5
g/kg, T3) and (1 g/kg, T4). The basal feed was used as control (T1) diet.  Each of these feeds with
mixed probiotics was provided three times a day (10 kg/million hatchlings) for the �rst week, 15
kg/million for the second week and 20 kg/million for the third and fourth weeks.

In the second experiment the same feed was provided twice a day at 20 kg/million fry for the �rst week,
25 kg/million for the second week and 30 kg/million for the third and fourth weeks. In Experiment III,
the same feed was fed twice a day at 30 kg/million fry for the �rst week, 35 kg/million for the second
week and 40 kg/million for the third and fourth weeks.

Water quality parameters were monitored weekly and remained adequate for the animals well-being:
water temperature ranged from 24.7 to 31.2° C, pH from 7.5 to 9.1, dissolved oxygen from 4.0 to 7.9
mg/L, and Secchi disk transparency from 100 to 84 cm.

Hatchling survival and growth
Hatchlings survival was signi�cantly higher (P < 0.05) in all the treatments (T2, T3 and T4) as
compared to that of control T1 (49.9± 6.9). The treatment T2 showed better survival (74.7 ± 9.2
percent) than that of T4 (61.5 ± 8.6 percent) and T3 (60.0 ± 8.2) compared to control T1 (49.9 ± 6.9
percent). However, there is no signi�cant difference (P > 0.05) between the treatments T3 and T4.

Regarding growth, there was no signi�cant difference in terms of initial weight in all the treatments T2
(2.10 ± 0.05 mg), T3 (2.20 ± 0.02 mg), T4 (2.20 ± 0.01 mg) and T1 (2.1 ± 0.06 mg). Final weight of
hatchlings was signi�cantly higher (p b 0.05) in T2 (0.53 ± 0.04 g) as compared to that of control T1
(0.30 ± 0.03 g). However, there is no signi�cant difference (P > 0.05) in �nal weights of hatchling
between the treatments T3 (0.46 ± 0.10 g) and T4 (0.39 ± 0.02 g). Neither of these feed treatments
showed any effect on �nal weights as compared to that of control (T1). The speci�c growth rate (SGR)
(%) of hatchling in T2 (18.40± 0.29) and T3 (17.65± 0.71) was signi�cantly higher (P < 0.05) than that
of control T1 (16.43± 0.32). There was no signi�cant difference (P > 0.05) in SGR of hatchlings in T4
(17.33 ± 0.17) compared to that of the control T1 (16.43 ± 0.32).

Fry survival and growth

3
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In this experiment the survival of fry did not differ (p > 0.05) among the treatments T2 (99.20± 0.30), T3
(99.55± 0.10), T4 (98.78± 0.70) and T1 (97.38 ± 0.90). Probiotics had no clear effect on the survival of
fry in this experiment. Initial average weight of fry in all the treatments was 0.15 g. There was not any
signi�cant difference (P > 0.05) observed in terms of initial weight in all the treatments. Growth in terms
of �nal weight of fry was signi�cantly higher (p < 0.05) in all the probiotic treatments T2 (0.81 ± 0.05 g),
T3 (0.68±0.04 g) and T4 (0.71±0.03 g) as compared to that of control T1 (0.55 ± 0.08 g). However,
there were no signi�cant differences (P > 0.05) in �nal weight of fry obtained from treatments T2
andT3; and T3 and T4. The speci�c growth rate (%) of fry in all the probiotic treatments T2 (5.50 ±
0.24), T3 (4.95 ± 0.19) and T4 (5.10 ± 0.15) was signi�cantly higher (P < 0.05) as compared to that of
control T1 (4.23 ± 0.04).

Advanced fry survival and growth
In this experiment the survival of advanced fry did not differ signi�cantly (P >0.05) in all the treatments
T2 (98.88 ± 0.66 percent), T3 (99.13 ± 0.52 percent), T 4 (99.75 ± 0.25 percent) and T1 control (97.50 ±
1.66 percent). There was no signi�cant difference (P > 0.05) observed in terms of initial weight in all the
treatments; T2 (0.95 ± 0.00 g), T3 (0.95 ± 0.01 g), T4 (0.94 ± 0.01 g) and Control T1 (0.95 ± 0.00 g) of
advanced fry. Similarly, no signi�cant differences (P > 0.05) were observed in all the treatments of �nal
weight of advanced fry T2 (1.46 ± 0.08 g), T3 (1.4 8 ± 0.10 g), T4 (1.41 ± 0.05 g) and control T1 (1.40 ±
0.04 g). The percent speci�c growth rate of advanced fry in all the treatments T2 (1.45 ± 0.00), T3 (1.48
± 0.00), T4 (1.40 ± 0.00) and control T1 (1.30 ± 0.00) did not differ signi�cantly (p > 0.05).

Pertinent remarks
About 50 percent survival of hatchlings was achieved in the present study even in the control group,
which is reasonably higher as compared to the survival (20 to 30 percent) normally obtained in Asian
countries. More importantly, all the three probiotics tested improved survival during this hatchling stage.

The experiments were conducted in hapas; thus the survival of hatchlings was found higher as
compared to the normal practices in hatcheries in Nepal. In the present study, improved survival (up to
75 percent) might be due to their positive actions on digestibility of nutrients in feed and also enhanced
immunity in hatchlings.

Our results indicate that probiotics with bacteria and yeast can improve survival because they can
enhance the immunity of hatchlings, and that alpha amylase and seaweed powder can have a
pronounced effect. To improve rohu growth, digestive enzymes such as amylase that catalyzes the
starch and phytase that breaks down the phytic acid and releases the phosphorous from organic acids
are imperative. In the case of older fry (38 to 68 days old), the results showed that probiotics do not

Counting fry during sampling in the research study.
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improve even survival possibly because fry have higher immunity at later stages especially after the
age of 40 days. Probiotics still can improve the growth of fry until the age of two months. After the fry
reached over two months, the selected probiotics affected neither survival nor growth, probably
because older fry might have adequate immunity and a well-developed digestive system.

Perspectives
The results of this study demonstrated that dietary supplementation of multi-strain probiotics can
improve both survival and growth of rohu at hatchling stages i.e. during the �rst month of rearing. Their
positive effects on the growth still continue to the fry stage (up to 60 days)

without affecting the survival. These positive effects on growth and survival do not remain at later
developmental stages, particularly after about two months. Therefore, the dietary supplementation of
the multi-strain probiotics together with amylase and phytase enzymes and seaweed used for this
experiment is recommended to improve survival and growth of rohu hatchlings and fry for nursing in
outdoor hapas up to two months. Additional research is needed to examine and evaluate the effects of
varying doses of these probiotics, as well as combination of other probiotics.

 (/wp-

content/uploads/2016/05/JHA_Pic_1_Rohu_mature2.jpg)

Authors

DILIP K. JHA, PH.D.

Professor and Chair 
Department of Aquaculture and Fisheries 
Faculty of Animal Science, Veterinary and Fisheries 
Agriculture and Forestry University 
Rampur, Chitwan, Nepal

dkjha.ait@gmail.com (mailto:dkjha.ait@gmail.com)

https://debug.globalseafood.org/wp-content/uploads/2016/05/JHA_Pic_1_Rohu_mature2.jpg
mailto:dkjha.ait@gmail.com


4/7/2023 Probiotics benefit three stages of juvenile rohu - Responsible Seafood Advocate

https://debug.globalseafood.org/advocate/probiotics-benefit-three-stages-of-juvenile-rohu/?headlessPrint=o.(*R%3Ep~oOwh]d+-hY… 7/7

RAM C. BHUJEL, PH.D.

Aqua-Centre, School of Environment, Resources and Development (SERD) 
Asian Institute of Technology (AIT) 
PO Box 4, Klong Luang 
Pathumthani 12120, Thailand

Bhujel@ait.asia (mailto:Bhujel@ait.asia)

ANIL K. ANAL, PH.D.

Associate Professor and Coordinator for FABS Cluster 
Aquaculture and Aquatic Resources Management (AARM) 
Food, Agriculture and Bio-Systems (FABS) 
School of Environment Resources and Development (SERD) 
Asian Institute of Technology (AIT) 
P.O. Box 4, Klong Luang 
Pathumthani 12120, Thailand

anilkumar@ait.ac.th (mailto:anilkumar@ait.ac.th)

Copyright © 2023 Global Seafood Alliance

All rights reserved.

mailto:Bhujel@ait.asia
mailto:anilkumar@ait.ac.th

