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Abstract 

 
The present investigation was carried out to study the effect of different live 
feed and dry feed on growth and survival of M. dayanum. The studies were 
conducted indoor in the plastic water troughs containing newly hatched larvae 
of Macrobrachium dayanum (hatched in laboratory from the brooders 
collected from Gho-Manhasa stream) were stocked at a density of 20 prawn 
larvae per trough having 10 litres of water. The increase in weights and 
lengths were used as measures of growth. The duration of the experiment was 
45 days. Seven dietary treatments tested were viz., Artificial diet with 45% 
Protein (LFd1), Rotifers like Asplanchna and Brachionus (LFd2), Wild 
Zooplankton (LFd3), Bioenriched zooplanktons (raised on Chlorella, cod liver 
oil and vitamin C) (LFd4), Artemia (LFd5), Chironomus (LFd6), Oligochaetes 
(LFd7). Among different treatments it was observed that higher weight gain of 
the larvae of M. dayanum was attained on diet LFd7 (11.08±0.11 mg). The 
weight gain recorded was highest for diet LFD7 followed by other diets as 
LFd7>LFd5>LFd6>LFd4>LFd3>LFd2>LFd1. The survival percentage also 
showed a significant (P<0.05) variation during the present investigation. The 
maximum survival was recorded for LFd7 (98.33±2.88%). Protein content of 
the prawn after the treatment was found to be highest for LFd7 followed by 
LFd4. 
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Introduction 
In nature, fish and prawn larvae during their “critical phase” receive nourishment by 
selectively feeding upon phytoplankton and zooplankton available in their habitat. 
Such a diet not only provides wide spectrum composition of food but also because of 
its autodigestion characteristics, facilitates a better assimilation in larvae. In intensive 
rearing of larvae of fishes and prawns, feeding constitutes a major factor since they 
obtain their entire nutritional requirement (except part of mineral requirement) 
through the food they consume (Pillay, 1990). The normal behaviour and growth of 
larvae mainly depends upon the quality of the diet provided to them. However, some 
formulated feeds have been observed to be richer in protein than live feeds but 
appraisal of literature reveals that larvae prefer live feed to formulated feeds. 
Moreover, the minerals and micronutrients needed by early stages of fish, prawn and 
shrimp are not yet fully understood and hence cannot be incorporated in formulated 
feeds. On the other hand, the natural live food organisms supply all these 
micronutrients which otherwise are not known to us. Since live feed is rich in 
proteins, carbohydrates and fats along with various types of vitamins and minerals, 
therefore it is always preferable to have a regular supply of live feed (Singh et al., 
1994). Further still, many scientists have advocated that after hatching, for a short 
period of time, during their “critical period”, the spawn do not take artificial feed but 
subsist on natural food (Jhingran, 1991). Thus “live feed” serves as “living capsules” 
of nutrition (Tiwari, 1986). The nutritional quality of live feed can be further 
enhanced by using technique known as “bioenrichment” so that nutritional status of 
the fishes, prawns and shrimps feeding on them could be increased. “Nutritional 
death” in fishes, shrimps and prawns, therefore, can be minimized by providing them 
“live feed” as and when required (Singh et al., 1994). The present study was 
conducted to study the effect of different feed on the growth and survival of M. 
dayanum larvae so as to provide beneficial information regarding the culture of this 
freshwater prawn in aquahatcheries. 

 
Materials and Methods 
Rearing units and Procedure 
The study was conducted at the Wet Lab, Department of Zoology, University of 
Jammu. Newly hatched larvae of M. dayanum (hatched in laboratory from the 
brooders collected from Gho-Manhasa stream) were stocked at a density of 20 prawn 
larvae per trough having 10 litres of water. Water in the troughs was changed every 
alternate day. In each of the container, small pieces of PVC pipes and small pebbles 
were placed so as to provide refuge for prawns and help prevent cannibalism. The 
increase in weights and lengths were used as measures for growth. The duration of the 
experiment was 45 days. 

 
Feeds and feeding rates 
Seven dietary treatments tested were: 

(1) Artificial diet with 45% Protein (LFd1) 
(2) Rotifers like Asplanchna and Brachionus (LFd2) 
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(3) Wild Zooplankton (LFd3) 
(4) Bioenriched zooplanktons (raised on Chlorella, cod liver oil and vitamin C) 

(LFd4) 
(5) Artemia (LFd5) 
(6) Chironomus (LFd6) 
(7) Oligochaetes (LFd7) 
Three replicate troughs were assigned to each treatment. The prepared artificial 

feed was formulated to contain 45% protein and processed into small pieces. The 
ingredient composition of the formulated feed was similar to that of the composition 
used in previous experiment. The Chironomous, oligochaete and zooplankton were 
selected based on previous studies on food preferences in nature. 

Artificial feed was provided at a rate of 10% body weight of prawns (5% in the 
morning and 5% in the evening), while live feed was provided ad-libitum. Prawns in 
each tank were weighed weekly to nearest 0.1 mg and counted for determination of 
average weight and survival. 

 
Results and discussion 
As is evident from Table 1, analysis of variance (ANOVA) on culture time (45 days) 
was significant (P≤0.05) for all seven treatments. It was seen that higher weight gain 
of the larvae of M. dayanum was attained on diet LFd7 (11.08±0.11 mg) followed by 
other diets as LFd7>LFd5>LFd6>LFd4>LFd3>LFd2>LFd1.However, the weight 
gain recorded for diet LFd5 (10.86±0.04 mg) did not differ significantly (P>0.05) 
from LFd7. The weight gain recorded for diet LFd5 (10.86±0.04) did not differ 
significantly from LFd4 (10.68±0.15 mg) and LFd6 (10.73±0.13). The weight gain 
recorded for LFd3 (10.44±0.12) and LFd2 (10.27±0.26) did not differ significantly 
from each other. The values recorded for artificial diet LFd1 (9.47±0.07 mg) differed 
significantly from other six treatments. 

Percentage weight gain followed the similar trend as weight gain. The value of 
%SGR was recorded to be highest for LFd7 (2.59±0.01) followed by LFd5 
(2.55±0.01), LFd6 (2.53±0.02), LFd4 (2.52±0.03), LFd3 (2.49±0.02), LFd2 
(2.48±0.05) and LFd1 (2.35±0.11). 

The survival percentage also showed a significant (P<0.05) variation during the 
present investigation. The maximum survival was recorded for LFd7 (98.33±2.88%) 
followed by LFd6 (95±0.00), LFd5 (95±0.00), LFd2 (93.33±2.88), LFd4 
(91.66±2.88), LFd3 (88.33±2.88%) and LFd1 (75.0±5.0%). The values recorded for 
LFd7, LFd6 and LFd5 and LFd2 did not differ significantly (P>0.05). 

The body composition of the flesh of prawn at the end of experiment treated with 
seven different diets was estimated in terms of moisture, protein, lipid and ash content 
(Table-2). The gross composition of prawns was observed to be significantly (P<0.05) 
influenced by the dietary treatments. The moisture content was recorded highest in 
LFd1 (80.18%±0.12) followed by LFd2 (80.10±0.05), LFd5 (80.02±0.14), LFd3 
(79.99±0.17) LFd6 (79.72±0.09), LFd4 (79.69±0.15) and LFd7 (79.65±0.20). 
However, the values recorded for LFd1, LFd2, LFd3 and LFd5 did not differ 
significantly among themselves. 
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The protein content of the body of animal was recorded to be highest for LFd7 
(16.22±0.08) followed by LFd4 (15.84±0.08), LFd5 (15.82±0.09), LFd6 
(15.75±0.12), LFd3 and LFd2 (15.63±0.07 and 15.63±0.04) and LFd1 (15.47±0.04). 
The value recorded for LFd4, LFd5 and LFd6 and also for LFd2 and LFd3 did not 
differ significantly (P>0.05) among themselves. 

The lipid content of the body of animal was found to be highest for LFd4 
(1.77±0.09) followed by LFd7 (1.71±0.06%), LFd5 (1.67±0.04), LFd6 (1.57±0.07), 
LFd3 (1.56±0.09%), LFd2 (1.52±0.08%) and LFd1 (1.36±0.06%). The highest values 
recorded for LFd7 did not differ significantly from LFd5 and LFd4. 

Ash content in the body of animal was found to be highest for LFd6 (1.99±0.11) 
which was not found to be significantly different from LFd3, LFd4 and LFd5, where 
as for LFd7 the ash content of the body was found to be 1.76±0.04. The least content 
of ash in body of animal was found with diet 1.73±0.06 which was not significantly 
different from LFd2 (1.74±0.10). 

Correlation analysis of four main body constituents of M. dayanum indicated that 
the moisture showed highly significant negative correlation with (P<0.01) protein (r= 
-0.66, P< 0.01), and positive but insignificant correlation with ash (r= 0.27±P>0.05) 
whereas lipid showed positive but insignificant correlation with ash (r=0.303, 
P>0.05). 

 
Discussion 
Prawns in general are known to be opportunistic omnivores and appear to utilize 
different types of food items efficiently (Tidwell et al., 1997ab). Effect of different 
live food organisms and artificial feed on growth and survival of prawns has been 
investigated by several authors (Fujimura, 1966; Ling, 1969; Sick and Beaty, 1975; 
Ang and Cheah, 1986; Lovett and Felder, 1988; Alam et al., 1993; Jones et al., 1993; 
Coyle et al., 1996; Kumlu, 1999; Martinez-Farnandez et al., 2006) and all of them 
came up with the results which were altogether different from one another. During the 
present study, Artemia (Lfd7) was recorded to be the best food organism for the early 
stages of M. dayanum larvae which was followed by Oligochaetes (LFd5), 
Chironomids (LFd6), bio-enriched zooplanktons (LFd4), wild zooplankton (LFd3), 
rotifers (LFd2) and artificial diet (LFd1) with (45% protein). No significant difference 
(P>0.05), was recorded in terms of growth (Body weight gain (BWG) and Specific 
growth rate (SGR) and survival percentage). Proximate estimation of the flesh of the 
larvae at the end of experiment also revealed protein levels (16.22±0.08%) to be 
higher with LFd7 and the value was found to be significantly different from the values 
recorded for other treatments. Among all the treatments, Crude protein (CP) value 
was recorded to be lowest with LFd1 (15.47±0.04%). Lipid content was found to be 
highest in the larvae fed LFd4 and lowest for LFd1. Survival percentage was also 
recorded to be highest for Artemia and the value however was not found to differ 
significantly from LFd6, LFd5 and LFd2. The results of the present study are found to 
be in accordance with previous studies carried out by some investigators who found 
Artemia as an excellent diet for newly hatched fish (Seale, 1933), Shrimp larvae 
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(Hudinaga, 1942), Carassius auratus (Abi-Ayad and Kestemont,1994) and fresh 
water prawn larvae (New, 1995). 

Dhert et al. (1993) developed a simple culture system for the juvenile and adult 
Artemia as food for post larvae of Penaeus monodon. The growth performance of 
shrimp reared from PL-4 to PL-5 on juvenile Artemia live prey was identical to the 
growth obtained while feeding newly hatched with Artemia. Supplementation of 
HUFA (Highly unsaturated fatty acids) enriched Artemia fransciscana has been 
stressed by many workers as it has been observed to significantly improve the 
survival, growth, disease resistance and other environmental stress resistance in 
shrimp (Leger and Sorgeloos, 1992; Rees et al., 1994; Kyungmin et al., 2000; 
Immanuel et al., 2004; Immanuel et al., 2007). 

The larval stages of prawn (upto stage VI) have been observed to have a poorly 
developed gut i.e. a small hepatopancreas and a lack of anterior midgut diverticulae 
(Deru, 1990) which are the main sites for digestive enzyme production in early stages 
of penaeid shrimp (Lovette and Felder, 1990; Abubakr and Jones, 1992). The larval 
stages therefore, are unable to readily digest artificial diets during their first feeding 
period and chiefly rely on live food source which is highly digestible and also 
provides exogenous prey enzymes (Jones et al., 1993). More specifically, the live 
food should be zooplankton since M. rosenbergii is carnivorous during their first 
larval stages and thereafter is observed to become more inclined towards omnivory 
and the capture of food by the larvae is non selective but its ingestion has been 
documented as a selective process (Barros and Valenti, 1997). Early stages of M. 
rosenbergii are not active hunters despite having a good power of vision (Daniels et 
al., 1992) they seem to capture food by chance encounter (Moller, 1978). Another 
reason for superiority of live feed over artificial food might be due to the fact that 
only live preys move continuously in water column thus ensuring very high chances 
of encounter and enhance the perception of extra chasing stimulus. On the other hand, 
artificial feed requires a continous agitation in order to be kept in suspension, and this 
may damage fragile larvae (Lavens et al., 2000). First feeding stage prawn larvae 
have been observed to readily ingest newly hatched Artemia nauplii (± 500 µm 
length). However, the cladoceran Moina micrura (±600 µm), which may be used as a 
cheap substitute or supplement for Artemia, is not taken up before some higher stages 
(Stage IV) and above are reached (Alam et al., 1995). Rotifer Brachionus plicatilis (± 
150µm), has also been considered to be a good zooplankton starter diet for marine 
fish and many penaeid shrimp, except for M. rosenbergii (Lovette and Felder, 1988). 
An explanation for this observation may be that as larva exerts too much in capturing 
sufficient number of rotifers to meet its nutritional requirements, these eventually 
results in an unfavourable energy balance. This explanation strengthens the 
observations made in the present study wherein rotifers resulted in the best survival 
rates which were insignificantly different (P>0.05) with that of Artemia but resulted in 
lower growth rate and body protein composition than the larvae fed on Artemia. 
Artemia thus has been universally accepted as the most favourable live food source in 
larval fish rearing although many workers tried daphnids, rotifers etc (Sick and Beaty, 
1975; Mohanta, 1997) as prawn food but till now Artemia has not been fully replaced 
and therefore most of the freshwater prawn hatcheries throughout the world are using 
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Artemia as chief prawn diet. Gracia et al. (2008) also while working on the lipid 
composition of Atlantic cod (Gadus morhua) larvae in response to differently 
enriched Artemia fransciscana suggested that bio-enriched Artemia resulted in good 
larva performance. Through future research, efforts have to focus on identification of 
high protein live feed which is small sized (200-300µ) and relatively more preferred 
and cheaper than Artemia for M. rosenbergii larval feeding. 
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