
 

~ 1859 ~ 

Journal of Entomology and Zoology Studies 2017; 5(5): 1859-1863

 
 
 
 
 
 
 
 
 
 
 
 

E-ISSN: 2320-7078 

P-ISSN: 2349-6800 

JEZS 2017; 5(5): 1859-1863 

© 2017 JEZS 

Received: 28-07-2017 

Accepted: 29-08-2017 
 

Shwetanshumala  

Department of Aquaculture 

College of fisheries, B. S. K. K. 

V. Dapoli, Ratnagiri, 

Maharashtra India 
 

Vimal Sharma  

Head Department of 

Biotechnology Former Dean 

College of Fisheries MPUAT 

Udaipur Rajasthan India 

 

Hukam Singh Dhaker 

Senior scientific officer (Head), 

Marine Biological Research 

Station, Zadgaon, Ratnagiri 

Maharashtra India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correspondence 

Shwetanshumala  

Department of Aquaculture 

College of fisheries, B. S. K.K.V. 

Dapoli, Ratnagiri, Maharashtra 

India 

 

 

 

 

 

 
 

 

 

 

 

 

Effects of restricted feeding ration on growth and 

body composition of juvenile  Pangasianodon 

hypophthalmus 

 
Shwetanshumala, Vimal Sharma and Hukam Singh Dhaker 

 
Abstract 
Feeding trial was conducted to investigate the growth response and body composition of juvenile P. 

hypothalamus with initial body weight 1.2 ± 0.019 g. Diet (35% protein,3% lipid) were fed at the rate 4, 

6, 8, 10 and 12 percent bodyweight-1 for a period of 60 days. At the end of feeding period fishes showed 

significant difference in length gain, weight gain, specific growth rate, feed conversion efficiency, 

protein efficiency ratio, lipid efficiency ratio and voluntary feed intake. The relationship between the 

specific growth rate in wet weight (SGRw,) and ration level (RL) showed an asymptotic curve which is 

described as SGRw = 0.6380 + 0.4344RL - 0.0712RL2; R2 = 0.9272 while FCE = 0.8431 - 0.09785RL - 

0.01933RL2; R2 = 0.9272. Feed conversion efficiency decreased significantly with increase in ration 

levels. 

   

Keywords: Restricted feed, feeding rate, growth on P. hypothalamus juvenile, body composition 

 

Introduction 
Pangasianodon hypophthalmus is the fast growing catfish belong to the Pangasiide family and 

it is native of Mekong of the river in Vietnam. This species are spread in Asian countries such 

as China, Bangaladesh, Myanmar, Malaysia, Taiwan, Philippines, India and Nepal. In India, 

Andhra Pradesh is the leading state with 25,000 ha under P. hypophthalmus culture in 

freshwater sector. Fish growth largely depends on the amount of food given, method of 

feeding, its frequency and the characteristics of the diet. Regulating these parameters, can 

improve the use of nutrients and result in increased growth of fish with better yield [23]. The 

ration level, is a major factor influencing fish growth rate [28]. Thus for successful commercial 

fish culture, the knowledge of the optimal ration level of fish is essential. Optimizing the 

feeding strategy help in maximizing the fish growth and feed conversion ratio along with 

reduction in size of hetrogeneity and the cost of production [20]. True satiation feeding can be 

difficult to achieve with the culture system because satiation feeding is hard to achieve which 

is affected by many factors. Both over and under feeding affect the outcome in terms of 

growth. Thus development thus the of proper feed management and husbandry is an important 

upwards for cost reduction in fish farming.  

 

Materials and Methods 

Juveniles of P. hypophthalmus were obtained from ‘Neahati’ fish market Kolkata and 

transported in aerated polyethene and kept to acclimatize to wet laboratory condition for eight 

weeks in a 500 L-1 capacity plastic pool. They were kept under natural photoperiod and fed 

with laboratory prepared diet for eight weeks before the commencement of the experiment. 

The water source was freshwater open well. The Water temperature ranged from 23 0C to 25 
0C. Practical diets were prepared containing 35% crude protein and 3% lipid of diet of a based 

on [6, 12]. respectively in Table 1.0.  
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Table 1: Composition of the basal diet for pangasianodon 

hypophthalmus. 
 

Ingredient (%) Experimental diets 

Fish meal 25 

Gluten 27.5 

Rice bran 45.7 

Wheat Flore 1 

Cod-liver oil 0.2 

Vitamin-mineral mixa 0.6 

 Proximate analysis 

Dry matter (%) 95.35±0.26 

Crude protein (%) 35.00±0.25 

Lipid (%) 3.04±0.19 

Fiber (%) 4.09±0.24 

Ash (%) 8.78±0.29 

NFEb (%) 49.09 

Gross energyc (kJ-1/g) 1822.272 

a. Vitamin-mineral mix (amount/100-1 gm) Ascorbic acid 150 mg, 

Biotin 0.25 mg, Calcium pantothenate 16.3 mg, Elimental boron 

1mg, Elimental copper 3.39mg, Elimental manganese 2.03mg 

Elimental zinc 2.2mg, Ferrous sulphate 32.04mg Magnesium oxide 

60 mg, Niacinamide 100 mg, Phosphorous 25.8 mg, Riboflavine 

10mg, Sodium molybdate 0.25 mg, Thiamine 10mg, Tribasic 

calcium phosphate 129 mg, Vitamin A 10000 IU, B12 15 µg, Vitamin 

B6 3 mg, Vitamin D3 1000 IU, Vitamin E 25 mg. 

b. NFE = 100- (Crude protein + Crude lipid + Ash + Fiber).C. 

Calculated Gross energy, taking 23.9, 39.8 and 16.7 KJ/g for protein, 

lipid and NFE, respectively (Schulz et al, 2007). 

 

Experimental procedure 

Fishes in three replications were fed varying levels of feed 

T1= 4%, T2 = 6%, T3 = 8%, T4 = 10% and T5 = 12% in 

separate plastic pools creating a range from underfed to 

overfed level. There were 28 randomly selected fishes in each 

group. The diet was fed in three doses at 9.00, 12.00 and 

15.00 hrs. The leftover feed was removed 30 minutes after 

feeding and then oven dried at 70 0C. 25% of the water in the 

pools was exchanged with fresh water every day.  

 

Proximate analysis of feed and juvenile of P. 

hypophthalmus  

The fed diet was analyzed for proximate composition by 

using method using the given in [3]. Moisture was determined 

by gravimetric analysis following oven drying to constant 

weight at 70 0C. Total nitrogen was estimated using KEL 

PLUS-CLASSIC DX. Protein was calculated by multiplying 

nitrogen content by a constant 6.25. Crude lipid content was 

determined by using SOCS PLUS with petroleum either. Ash 

content was determined gravimetrically by burning in muffle 

furnace at 550 0C for 6 hours. Crude fiber content was 

determined by using FIBRA PLUS with 0.1% Sulphuric acid 

and sodium hydroxide wash further ashing the sample in 

muffle furnace at 550 0C for two hours. Gravimetric (oven 

drying 70 0C) method was used for moisture. The biological 

parameters were continued were Weight gain, Length gain, 

SGR, FCE, Voluntary feed intake, PER, Lipid efficiency 

ratio.Water parameters such as temperature, pH, dissolved 

oxygen, carbon dioxide, total alkalinity and total hardness was 

measured following the method [4, 5].  

 

 

Statistical analysis 
Experiments were designed as per completely randomized 

design with three replicates, standard error of the mean 

weight, length and survival percentage of juveniles of P. 

hypophthalmus for each replicate was calculated. Data 

obtained from the experiments for growth parameters, 

proximate compositions and biological composition were 

analyzed by one way ANOVA. Significant difference was 

indicated P<0.05 Student’s Newman Keul multiple range test 

was used to determine the significant difference between the 

treatments [22, 30].  

 

Results 
Diet containing 35% protein and 3% lipid was fed to juvenile 

P. hypophthalmus at different ration level 4, 6, 8, 10 and 12% 

body weight for a period of 60 days. In these maximum and 

minimum length gain values were 39.6 ± 3.5% and 28.78 ± 

3.5% respectively. The 12% (T5) group showed significant 

difference from other treatments. The highest and lowest 

weight gain recorded, was 229.5 ± 3.45% and 112.18 ± 2.51% 

respectively. The weight gain of 8% (T3), 10% (T4) and 12% 

(T5) were similar however, they differed from the 4% (T1) and 

6% (T2). The maximum specific growth rate was observed in 

12% (T5) ration for 60 days. The 8%, 10%, and 12% was not 

found significant different from each other. The optimum 

ration was found be lower 10 to 12% as per the second order 

polynomial regression. The equation was y = 0.6380+ 

0.4344RL–0.007129RL2;R2=0.9272. The maximum feed 

conversion efficiency was observed in 6% (T2) ration for 60 

days. The 6%, 8%, 10% and 12% was found no significant 

different from each other. The equation was y = 0.8431-

0.09785RL–0.01933RL2; R2 = 0.6698. The maximum feed 

conversion efficiency was observed in 6% (T2) ration for 60 

days. The maximum value of Protein efficiency ratio (PER) in 

T5 1.00 ± 0.03%, Lipid efficiency ratio (LER) in T5 0.09 ± 

0.003%, Voluntary feed intake in T5 2.87 ± 0.08%, Survival 

in T5 25 ± 0.57 with experimental treatment. 
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Fig 1: Curve showing relationship between SGR and RL 
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Table 2: Effect of ration level on survival and growth of Pangasianodon hypophthalmus juvenile to feeding at different ration level. 
 

 Ration level (% body weight day-1) 

Parameter 4 6 8 10 12 

Survival (%) 71.43 78.57 79.76 82.14 89.28 

Initial length (cm) 

 

5.04± 

0.02 

5.04± 

0.02 

5.04± 

0.02 

5.04± 

0.02 

5.04± 

0.02 

Final length (cm) 

 

6.48± 

0.04a 

6.58± 

0.08ab 

6.72± 

0.02bc 

6.76± 

0.04cd 

6.89± 

1.33d 

Length gain (%) 

 

28.78± 

0.60a 

30.63± 

1.17a 

33.45± 

0.97b 

34.28± 

0.34bc 

36.87± 

1.33c 

Initial weight (gm) 

 

1.18± 

0.003a 

1.19± 

0.003a 

1.20± 

0.003ab 

1.21± 

0.003b 

1.24± 

0.01c 

Final weight (gm) 

 

2.5± 

0.02a 

3.12± 

0.19b 

3.64± 

0.08c 

3.91± 

0.08cd 

4.09± 

0.08d 

Weight gain (%) 

 

112.18± 

2.508a 

163.28± 

16.304b 

204.49± 

7.505c 

222.79± 

6.49c 

229.5± 

3.45c 

SGR (%) 

 

1.26± 

0.02a 

1.61± 

0.10b 

1.86± 

0.04c 

1.95± 

1.7c 

1.98± 

1.7c 

FCE (%) 

 

1.67± 

0.04a 

1.68± 

0.16ab 

1.60± 

0.06b 

1.43± 

0.04b 

1.24± 

1.01b 

PER (%) 

 

0.65± 

0.09a 

0.76± 

0.01 a 

0.97± 

0.16 a 

0.95± 

0.06 a 

1± 

0.03 a 

LER (%) 

 

0.06± 

0.006 a 

0.05± 

0.02 a 

0.07± 

0.003 a 

0.08± 

0.006 a 

0.09± 

0.003 a 

Voluntery feed intake 

 

1.86± 

0.25a 

2.18± 

0.03ab 

2.41± 

0.09abc 

2.70± 

0.17bc 

2.87± 

0.08c 

Values with different superscript (a,b.c,d and e) differ significant (ANOVA,P<0.05).

 
Table 3: Body composition of P. hypophthalmus fed with different ration level for 60 days. 

 

Parameters 
Ration levels (% of body weight) 

T1 T1 T3 T4 T5 

Moisture (%) 
69.17a 

(±0.42) 

71.72b 

(±1.16) 

73.26b 

(±0.32) 

73.91bc 

(±0.32) 

75.69c 

(±0.43) 

Protein (%) 
7.14a 

(±0.29) 

7.58a 

(±0.15) 

8.12ab 

(±0.15) 

8.75b 

(±0.25) 

8.75b 

(±0.25) 

Lipid (%) 
8.22a 

(±0.11) 

8.78a 

(±0.45) 

9.56b 

(±0.11) 

9.78b 

(±0.11) 

9.78b 

(±0.11) 

Ash (%) 
0.37a 

(±0.02) 

0.43a 

(±0.02) 

0.48ab 

(±0.02) 

0.59b 

(±0.05) 

0.59b 

(±0.05) 

* Means followed by different superscript in rows indicates significant difference (P<0.05). 

 

Body composition 
The maximum and minimum moisture was recorded in T5 

76.36 ± 0.61% and T1 70.94 ± 0.71% respectively. The 

moisture content T1 was significantly lower (P<0.05) than 

other treatments. Highest lowest protein was recorded in T5 

9.19 ± 0.25% and T1 7.58 ± 0.15% respectively. The protein 

conversion ratio in T4 and T1 was significantly different 

(P<0.05) then the T1, T2 and T3. The maximum and minimum 

lipid was recorded in T5 (10.55 ± 0.22%) and T1 (9.11 ± 

0.40%) respectively. The lipid conversion ratio of T1 was 

significantly different (P<0.05) fromT4 and T5. The highest 

and lowest ash was recorded in T5 (0.71 ± 0.01%) and T1 

(0.39 ± 0.03%) respectively. All the treatment was differed 

significantly (P<0.05) from each other. 

 

Water parameter 

Values for various water parameters recorded during the 60 

day experiment were water temperature (24.60 ± 0.63 0C), pH 

(7.5 ± 0.05), dissolved oxygen (5.04 ± 0.03 mg L-1), carbon 

dioxide (6.60 ± 0.43 mg L-1), alkalinity (100.11 ± 2.59 mg L-

1) and hardness (99.51 ± 2.47 mg L-1) recorded during 

different during a ration level of P. hypophthalmus for a 

period of 60 days. 

 

Discussion 
Accurate feed management is essential in an aquaculture 

system as underfeeding leads to competition amongst fishes 

for the feed thereby lowering growth, conversely overfeeding 

leads to wastage of feed [26]. and alter feed conversion ratios 
[25, 17]. besides this water quality of the culture system is also 

altered due to rotting of left over feed [15, 8].  

During the present study length gain, weight gain and SGR 

and FEC were not significantly different (P<0.05) between 

4% (T1), 6% (T2), 8% (T3), 10% (T4) and 12% (T5) ration 

level but significantly higher (P<0.05) then other treatments. 

The PER (1.00), LER (0.09), and VFI (2.87 g) were found 

maximum in 60 days ration level and found significantly 

higher (P<0.05) then other treatments. In the body 

composition, moisture (75.69%) protein (8.75%), lipid 

(9.78%), ash (0.59%) was found maximum in T5.  

According to our results, feeding fish at 12% is a waste as it is 

unable to grow more as compared to lower feeding ration. A 

food in the table values higher but growth is negligible [27]. 

moreover, leftover ration results in lower FCR which has a 

deteriorating effect on water quality [14]. Therefore, a clear 

understanding of the amount of food to be given is important 

for achieving maximum growth without any of the feed 

wastage as this will increase the cost of feeding. Feed intake 

increased with feed frequency while more increasing the feed 

frequency does not affect the feed intake values. Studied 

conducted on many fishes demonstrate feed consumption as 

well as growth improvement with feed frequency up to certain 
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limit [2]. Excess feed in fish cause the stress on the gut and 

certain gastro problem in digestion [13]. 

 The final weight gain and SGR in different fish groups after 

the restricted feeding period were more at the lower ration 

levels indicating that growth of the fish was affected by fed 

ration. The SGR for fish fed ranged between 1.98 to 1.26 

which is lower than that reported for Spaues aurata [9]. and O. 

niloticus [29]. 

The relationship between the SGR and ration levels of the P. 

hypophthalmus was that of an asymptotic curve and that the 

SGR of fish receiving feed at ration of 8%, 10% and 12% 

were not significantly different. It indicated that the highest 

increase in growth was seen at higher ration level is 8% as 

seen for in juvenile P. hypophthalmus. Effect of feeding on 

growth of nile tilapia [1]. affected on the final body weight, 

weight gain and specific growth rate. Which excess feed has 

no affect on growth but positive relation between growth and 

feeding frequency [19]. (Riche et al 2004). 

In the different feeding ration, FCE less with more ration in 

Pangasius bocoruti [12]. in Nile Tilapia by [29], and juvenile 

cobia [24]. According to the study, the less FCE in juvenile of 

P. hypophthalmus was found at the 12% feeding ration. 

Experiment the showed that feed FCE at 4-6% feeding ration 

was less when decreased with increase in feeding, similar 

result were reported for C. carpio [7], C. idella [31] and P. 

bocoruti [12]. If the FCE and more ration (8%, 10% and 12%) 

were compared, then the fish 8% ration had more FCE than 

the 10% and 12% feeding ration. Result shows the maximum 

ration level for P. hypophthalmus was 10% which is similar to 

a study of P. bocoruti [12], 8% ration level is a sub-maximum 

by [29]. 

In optimum feeding recommends feeding at an intermediate 

level lower then maximum to obtain better growth and FCE 
[20]. Therefore, a more than 10% day-1 is given as the optimum 

ration level for the juvenile of P. hypophthalmus with a diet 

containing 35% crude protein and 3% crude lipid. It is also 

observed that a juvenile biomass increased depending upon 

the feeding ration. 
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Conclusion 

Present study was carried out in wet lab of Fisheries College, 

juvenile of P. hypothalamus were obtained from “Neathi” fish 

market Kolkata. Twenty eight fish were randomly selected 

and stocked in experimental pools, select the five ration levels 

in a range of under feeding and over feeding levels. Were 

used 4%, 6%, 8%, 10% and 12% of initial body weight per 

day. Based on the results of the present study the best feeding 

requirement for juvenile of P. hypophthalmus, works out to be 

8% of body weight per day as optimal however this needs 

verification at commercial level. 
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