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Abstract 
The present study was conducted in 13 earthen ponds measuring 0.1 ha for 3 months to study the efficacy 

of different doses of pig dung i.e. 4,000 kg ha-1, 6,000 kg ha-1, 8,000 kg ha-1 and 10,000 kg ha-1 on growth 

performance and survival of Indian major carps. Supplementary feed was used twice daily @ 3% body 

weight per day for entire experiment. Water quality parameters in all the experimental ponds (T1, T2, T3 

and T4) were within normal range except for turbidity which showed higher values. Abundance of 

plankton groups among the treatments did not differ significantly. Highest abundance of phytoplankton 

(48.32 ± 6.32 x 106 Nos./l) and zooplankton (688.81 ± 75.47 Nos./l) was observed in T4. Survival rate of 

Catla (75 ± 1.12), Rohu (71.66 ± 1.54) and Mrigal (65.83 ± 1.23) was found to be highest in T1. Highest 

production (5354.0±167.37 kg ha-1yr-1) was observed in T3.   

 

Keywords: Indian major carps (IMC), phytoplankton, zooplankton, turbidity, pig dung 

 

1. Introduction 

Pond culture systems in Indian sub-continent is traditionally dominated by carps usually in 

polyculture and/or integrated with animal husbandry [1]. Indian major carps enjoy a prime 

position in the Indian freshwater aquaculture sector and recognized for their taste and fast 

growing nature [2]. These highly prized fishes are original inhabitants of the Ganga-

Brahmaputra river system of North India and the rivers of neighbouring Pakistan, Bangladesh, 

Nepal and Burma [2]. These species are also transplanted into rivers of central as well as 

peninsular India and imported by many African nations (Madagascar, Mauritius, Zimbabwe), 

Asian countries (Israel, Japan, Malaysia, Sri Lanka, Philippines, Thailand) and former USSR 

for aquaculture purposes [2]. The three Indian major carps (IMCs), namely Catla (Catla catla), 

Rohu (Labeo rohita) and Mrigal (Cirrhinus mrigala) contribute 70-75% of the total fresh 

water fish production of India [3]. Research and development efforts over the last six decades 

resulted in improving the national mean production levels in still-water ponds from about 600 

kg ha-1 year-1 in 1974 to over 2900 kg ha-1 year-1 at present, with several instances of even 

higher production levels to the tune of 8000-12000 kg ha-1 year-1 and placed carp farming as an 

important economic enterprise and fast growing industry in India [4]. The revolution in terms of 

raising the average production from ponds by five times can be attributed to the successful 

demonstration, dissemination and adoption of semi-intensive carp culture technology.  

Extensive fish farming system is the most common practice followed by fish farmers in India 
[5]. In both these systems manuring the pond with organic fertilizers is an essential step to 

augment natural food production. Cow-dung @ 5000-20000 kg ha-1 year-1 depending on the 

organic carbon content of soil and presence or absence of supplementary feeding [6] is one of 

the most widely used organic fertilizer. Application of animal dung/wastes in fish ponds for 

natural fish production is important to sustainable aquaculture and to reduce expenditure on 

costly feeds and fertilizers which form more than 50% of the total input cost. However, if used 

indiscriminately it may have adverse effects [7]. Therefore, it is essential to know the standard 

doses of these organic fertilizers which would result in optimum conditions for the survival 

and growth of fish.  
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A lot of research has gone into application and utilization of 

poultry droppings, cow dung and biogas slurry in fish ponds 
[8, 9], only few reports on the use of pig dung [10, 11, 12] in fish 

ponds is available. Different strategies have been employed 

over the year to improve fish production either by employing 

certain innovative techniques on the part of farmers as 

reported by Borah et al. [13] or through scientific interventions 

in the form of feed manipulation [14]. Therefore, the present 

study was undertaken to evaluate the response of different 

levels of pig dung on water quality, plankton productivity, 

growth performance and survival of Indian major carp 

fingerlings viz. Catla catla (Hamilton, 1822), Labeo rohita 

(Hamilton, 1822) and Cirrhinus mrigala (Hamilton,1822) to 

table size fishes in pond ecosystem. 

 

2. Materials and Methods 

2.1 Study site and experimental design 

The field experiment was laid out at the fish farm of the 

College of Fisheries, Assam Agricultural University, Raha in 

Nagaon, Assam, India (26°13′14" N and 92°30′40" E). The 

experiment was conducted for a period of three (3) months in 

thirteen earthen ponds with each pond having a surface area 

of 0.1 ha and with average depth of 1.5 m. The experimental 

ponds were similar in terms of their rectangular size, depth, 

basin conformation, contour and bottom type. Four doses of 

fresh pig-dung i.e. 4000 kg ha-1, 6000 kg ha-1, 8000 kg ha-1 

and 10000 kg ha-1 were used during the experimental period.  

 

2.2 Pond preparation, stocking and management 

The ponds were dewatered, cleared of aquatic vegetation and 

exposed to sunlight. All the ponds had a well designated 

system of inlet and outlet for easy drainage. The standard 

method of pre-stocking pond preparation was followed. 

Liming was done seven days prior to application of pig dung. 

The rate of liming was adjusted based on the pH of water. 

After 7 days of liming, the ponds were manured with required 

quantity of pig dung. One third of the total requirement of the 

dung was mixed with water and spread evenly on the surface 

of pond water as a first installment and the rest were applied 

in heaps in equal installment at 15 days intervals. The 

stocking density of fishes was maintained at 8000 fingerlings 

ha-1 and species combination was maintained at 4: 3: 3 for 

Catla, Rohu and Mrigal, respectively. The ponds were stocked 

with advance fingerlings of IMCs having an initial weight of 

55±1.34 g, 40±1.02 g and 40±0.97 g for Catla, Rohu and 

Mrigal, respectively.  

 

2.3 Water quality parameters 

The water quality parameters viz. temperature, turbidity, pH, 

free CO2, total alkalinity, biological oxygen demand (BOD), 

ammonia, nitrate and phosphate were monitored at fortnightly 

intervals between 08.00 - 10.00 hours in the morning. 

Dissolved oxygen was measured twice between 08.00-10.00 

hours in the morning and between 14.00-16.00 hours in the 

evening to determine the diurnal fluctuations that may occur 

due to application of pig dung. Temperature (°C) was 

measured directly with a mercury bulb thermometer, pH by a 

digital pH meter (WTW pH 340i; Merck, Germany) and 

turbidity (NTU) by the Nephelo-Turbidity meter (Systronics 

model 131; Systronics India Ltd., Ahmedabad). Dissolved 

oxygen (mg l-1), total alkalinity (mg l-1), free CO2 (mg l-1), 

BOD (mg l-1), ammonia (mg l-1), nitrate (mg l-1) and 

phosphate (mg l-1) were measured following standard 

methods [15].  

 

2.4 Plankton monitoring 

Quantitative and qualitative analysis of plankton were done at 

fortnightly intervals by following methods of Pillay [16] as 

well as Needham and Needham [17]. Fifty litres of water, 

collected from different locations and depths (surface, column 

and bottom) between 07:00 and 08:00 hours from each pond 

were filtered through bolting silk net (No. 25, mesh size 64 

µm) to obtain a 50 ml sample. The samples were then 

preserved immediately in 4% formalin and stored in plastic 

bottles. Further analysis was done using Sedgwick–Rafter 

counting cell under a trinocularstereo-zoom microscope fitted 

with DIGI 510 CCD camera (Dewinter, India). 

 

2.5 Estimation of growth, survival and production of fish 

Twenty individuals from each pond were sampled on 

fortnightly intervals to determine the increase in weight and 

specific growth rate (SGR) of fishes. Specific growth rate 

(SGR) was estimated by the formula given by Dhawan and 

Kaur [7]. 

 
ln (Final wet body weight) – ln (Initial wet body weight) 

SGR =      X 100 

Time duration (days) 
 

At the end of three months, all fishes from each pond was 

harvested by repeated netting and weighed to calculate the 

total fish production (kg ha-1 yr-1). Live fishes were counted to 

determine the survival rate (%). 

 

Number of live fish harvested 

Survival rate =     X 100 

Number of fish stocked 

 

2.6 Statistical analysis  

Statistical analysis was done with one-way ANOVA using 

SPSS version 16.0 (Chicago, IL, USA) program to find out 

whether any significant difference existed among treatment 

means [18] at 5% level of significance. Statistical methods 

were calculated and expressed as mean ± SD.  

 

3. Results 

3.1 Water quality parameters 

Water quality parameters (mean values) over the 3-month 

culture period of Indian major carp fingerlings are presented 

in Table 1. Mean water temperature did not differ 

significantly across treatments and it was found to be 

30.86±0.32, 30.86±0.32, 30.87±0.32 and 30.86±0.32, 

respectively for T1, T2, T3 and T4. Mean turbidity, pH, DO 

(morning), DO (evening), BOD and nitrate-nitrogen showed 

significant difference across treatments. Mean CO2 levels 

showed no significant differences between T1 and T2 and 

between T3 and T4, while showed significant differences 

among control; T1 and T2; T3 and T4. Mean alkalinity values 

showed no significant differences across the four treatments 

but were significantly different between control and 

treatments. Mean ammonium-nitrogen and phosphate-

phosphorus values showed no significant differences between 

T1 and T2, while the rest of the treatments (T1 and T2; T3; T4) 

and control are significantly different from each other. Water 

quality parameters in all the experimental ponds (T1, T2, T3 

and T4) were within the normal range for fish culture except 

for turbidity which showed higher values; DO (morning) 

which is below the desirable limit; BOD (in T3 and T4) which 

showed higher values than the desirable limit. 
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3.2 Plankton abundance  

In respect to total phytoplankton production the highest mean 

levels was seen in T4 followed by T3, T2, T1 and Control 

respectively (Table-2). Cynophyceae, with maximum mean 

levels 41.99 ± 5.43 ml/50L recorded in T4 followed by T3, T2, 

T1 and Control respectively, Chlorophyceae, with highest 

mean levels 6.86 ± 2.59 ml/50L recorded in T3 followed by 

T1, T2, T4 and Control and Bacillariophyceae, with highest 

mean levels 0.22 ± 0.05 ml/50L recorded in T1 followed by 

T3, T2, T4 and Control (Table 2).  

Total zooplankton production 688.81 ± 75.47 per liter, with 

maximum mean level was observed in T4 followed by T3, T2, 

T1 and Control, respectively (Table 2). Copepoda with 

maximum mean levels 434.59 ± 88.99 per liter was observed 

in T4 followed by T3, T2, T1 and Control, respectively; 

Cladocera with maximum mean levels 263.26 ± 55.82 /l was 

observed, in T3 followed by T4, T2, T1 and Control, 

respectively (Table 2). 

 

3.3 Growth performance of IMC fingerlings 

The results of fortnightly weight increment of Catla, Rohu 

and Mrigal in indirect integrated fish-pig farming system 

using dung @ 4000 kg ha-1, 6000 kg ha-1, 8000 kg ha-1 and 

10000 kg ha-1 are showed in figure 1, 2 and 3 respectively. 

The details about weight gain, survivability, specific growth 

rate and production are presented in Table 3. In all the 

treatments the survivability percentage of Catla was found to 

be the best, the highest survivability was observed in T1 (75 ± 

1.12) followed by T2 (72.81 ± 1.31) T3 (71 ± 1.62) and T4 

(61.87 ± 1.54). The fish also showed better survivability in 

control (74.06 ± 0.95). Catla being the surface feeder, the 

highest survivability may be due to appropriate production of 

plankton in the treated ponds due to addition of pig manure. 

Survivability of Mrigal was found to be better than Rohu, 

being 71.66 ± 1.54, 70.40 ± 1.45, 68.75 ± 1.32, 58.33 1.21 

and 44.14 ± 1.32 in T1, T2, T3, T4, and the control, 

respectively. Out of all the three, Rohu survivability was 

found to be least, being 65.83 ± 1.23, 65.41 ± 1.54, 63.75 ± 

1.32, 55.00 ± 1.32 and 65.00 ± 1.22 in T1, T2, T3, T4, and the 

control, respectively. The highest fish production during the 3 

months of experimental period was achieved in T3 

(5354.0±167.37 kg ha-1yr-1) followed by T2 (5002.4±37.29 kg 

ha-1yr-1), T1 (4951.2±125.1 kg ha-1yr-1), T4 (4014.8±148.38 kg 

ha-1yr-1) and in the control (2172.4±108.61 kg ha-1yr-1). 

Though the survival percentage was higher in T1, control and 

T2 respectively, the growth of fishes were not found 

satisfactory. In T3, all the species of fishes showed better 

weight gain, Catla showed the best weight gain in all the 

treated ponds, followed by Rohu and Mrigal. It was observed 

in the present study that though the survival percent was 

found to be best in T1, total yield was found to be low. The 

highest production was observed in T3, with pig dung dose at 

the rate of 8000 kg ha-1. In T2 and T3, growth and survival of 

all carps were found to be good, which may be attributed to 

the increase in the amount of pig dung. Increased dung load 

resulted in improved nutritional status of soil and water and 

plankton production. However further increased in organic 

load was not observed to augment growth of fishes in T4, due 

to the imbalance of production and consumption of primary 

producers, coupled with deterioration of water quality 

parameters, mainly morning DO level (2.08±0.03 mg l-1) and 

accelerate the production of ammonia (0.80±0.062 mg l-1). 

 

4. Discussion 

The success of fish culture operation depends on the 

favourable aquatic environment for production of desirable 

fish food organisms. Water and soil of an aquatic system play 

an important role in the growth of fish and water being the 

prime requisite to support aquatic life, its physico-chemical 

properties is responsible for maintaining aquatic environment 

and makes it favourable for aquatic organisms. The range of 

water temperature in the experimental pond was within the 

tolerance limit for Indian major carps throughout the 

experimental period, which corroborate with the study of 

Bhatnagar [19] and Santhosh and Singh [20]. Generally, water 

becomes turbid due to presence of organic matter as well as 

silt, clay and other inorganic materials [21]. Turbidity may also 

be caused by planktonic population in pond water. In the 

present study, less turbidity was observed in the control pond, 

while in the treated ponds, turbidity was high (Table 1). The 

high turbidity in all the treated ponds was not due to the high 

growth of plankton, but due to the suspended organic matters, 

as the initial dose of pig dung in all treated ponds was mixed 

with water and spread over the water surface. As the bulk of 

organic waste increased turbidity likewise it was also found to 

increase in the treated ponds. During the experiment, the 

mean pH of all the experimental ponds was found to be 

7.22±.05, 7.38±0.06, 7.07±0.05, 6.84±0.05 and 6.48±0.03 in 

T1, T2, T3, T4 and control, respectively. As the pond received 

high organic load, the dosage of lime was fixed at 125 kg ha-1 

for the experimental period so as to maintain the pH in 

alkaline side for acceleration of the mineralization process. 

This is supported by the findings of Ellis [22]. Santhosh and 

Singh [20] pointed out that aquatic organisms prefer pH 

between 6.7 and 8.4. Das [23] and Banerjee [24] also suggested 

that slightly alkaline water is highly suitable for fish 

production. In integrated fish-pig farming due to addition of 

large quantity of pig excreta, the DO shows wide diurnal 

fluctuation, which was evident in the present study. DO was 

found to be in declining trend in treated ponds during morning 

hours with the increasing manure load. The lowest mean 

morning DO (2.08±0.03 mg l-1) was found in T4 and may be 

due to very high load of pig waste which augmenting the 

production of phytoplankton. The findings were similar with 

that of Cruz and Shehadeh [25] where they recorded early 

morning DO between 1.2 mg l-1-3.0 mg l-1 in conditions where 

a stocking density of pig at the rate 40-60 nos. ha-1 was 

maintained, without any mortality of fish. Bwala and 

Omoregie [26] also found the range of DO between 1.5-15.30 

mg l-1 in an integrated farming system. Low value of Free 

Carbon Dioxide (FCO2) in treated ponds may be attributed to 

high value of pH and very active photosynthesis activities. 

The higher values of FCO2 in control ponds may be attributed 

due to low photosynthetic activities. Pahwa and Mahrotra [27], 

Gautam [28] and Ray and David [29] reported similar 

observation. Results of the present study showed that total 

alkalinity value in control was low, where productivity was 

also found in decreasing trend. Higher alkalinity values in 

treated ponds were due to high dose of organic waste in the 

form of pig dung, corroborating the observations of various 

researchers over the years [30, 31, 32, 33]. The mean BOD5 value 

in the present study was found to be high in the treated ponds 

i.e. 3.43±0.06, 3.70±0.12, 5.50±0.14, 5.99±0.18 mg l-1 in T1, 

T2, T3 and T4 respectively. This is to be attributed to the 

increase of pig dung load leading to accelerated heterotrophic 

activity of aerobic bacterial biomass. Detailed information of 

variation of BOD5 in such integrated farming system is scanty 

in literature. Fang [34] observed BOD value of 4.23±0.93 mg l-1 

while applying pig manure at the rate of 3-4% of wet weight 

of fish. Almost similar result was observed in the treated 
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ponds in the present study. In the present study the major 

cause of entry of ammonia (NH3) in treated pond was through 

decomposition of organic matter (pig dung) and fish 

metabolism while in the control pond it was only through fish 

metabolism. No phytoplankton die off was observed during 

the period of study. Production of ammonia nitrogen was 

within the tolerance limit of reared fish in the treated ponds. 

This result correlates the findings of Bwala and Omoregie [26] 

who stated that major cause of ammonia production in the 

treated pond was due to the decomposition of organic matter 

and fish metabolism. However, highest mean value 

0.80±0.062 mg l-1 was observed in T4 which may be one of 

the factors for low survivability of fish in that treatment. 

Sharma and Olah [35] found ammonia-nitrogen to the range 

between 0.1 mg l-1 to 2.1 mg l-1 in Hungary and between 0.3 

mg l-1 to 3.6 mg l-1 in India in pig-fish integrated system. 

Major nutrients viz. Phosphate-phosphorous and nitrate-

nitrogen were found to be in increasing trend from T1 to T4 as 

manure loads were increased accordingly, while in the 

control, values were found to be almost constant in the entire 

period. Sharma and Olah [35] observed phosphate-phosphorus 

that fluctuated between 0.8 mg l-1 to 0.93 mg l-1 in pig dung 

treated water. Sharma and Saini [36] found nitrate-nitrogen in 

the range of 0.3-0.4 mg l-1 in such water which conforms to 

the values that were observed in the present study.  

The biological productivity of any aquatic body is generally 

judged through the qualitative and quantitative estimation of 

plankton, which form the natural food of fish [37]. Animal 

wastes lead to increase biological productivity of ponds 

through various pathways, which result in an increase in fish 

production. In the present study, the biological parameters of 

water total phytoplankton and its subgroups Cyanophyceae, 

Chlorophyceae and Bacillariophyceae and total zooplankton 

were significantly higher in ponds receiving pig dung than in 

control pond. This may be due to a high level of water-soluble 

phosphates in the pig dung [7] which fosters plankton growth. 

However, maximum production of phytoplankton and 

zooplankton was recorded in the pond manured with 10000 

kg ha-1 of pig dung. Application of pig dung at above 

mentioned rates have resulted in similar production of 

plankton [10]. In the present study, among phytoplankton, 

Cyanophyceae was the dominant group followed by 

Chlorophyceae, whereas, Bacillariophyceae was poorly 

represented; among zooplankton, Copepoda was the dominant 

group followed by and Cladocera in all the treatments 

including control. 

In the integrated pig fish farming system (indirect) developed 

in the present study, the productivity level achieved in T3 was 

found comparable to most of the results obtained so far in 

India and abroad [11, 25]. Sharma et al. [10] conducted pig-fish 

farming experiment in 0.1 ha pond with pig and fish density at 

the rate of 40 and 8500 ha-1 pig and fish, respectively with a 

productivity of 6791.70 kg-1 ha-1 yr-1. In the present 

experiment with similar density of fish, the highest 

productivity to the tune of 5354.0±167.37 kg ha-1yr-1 was 

observed in T3 with the pig dung load at 8000 kg ha-1.  

When contribution to total production was calculated, the 

contribution of surface feeder i.e. Catla was found to be the 

highest to the total production in all treated pond. Similar 

results were also achieved by many workers [11, 38, 39]. Such 

performance of the surface feeder is attributable to the 

abundance of fish food organisms at the surface layer of water 

in pig-fish farming system. Moreover in the present study 

40% of the total stocking density comprise of Catla. In this 

study weight gain (%) and SGR (%) of Rohu was found to be 

highest and similar findings have been reported by Dhawan 

and Kaur [7]. Survival rate of fishes in pig dung treated ponds 

ranged from 55-75% which is much lower compared to the 

findings of Bhattacharjya et al. where they reported 70-85% 

survival [11]. Ponds with higher dose of pig dung (T4) showed 

the lowest survival rate, which may be attributed to the poor 

water quality parameters owing to high organic load. 

The growth of the cultured fishes was better in T3 and almost 

uniform in spite of heavy stocking density and very high load 

of organic waste. The resultant better yield of fish yield can 

be attributed to the pig excreta that served as direct feed and 

pond fertilizer for enhancing natural food production and 

thereby improving the fish yield. Besides these also acted as 

substratum for multiplication of microbial community that 

provided essential nutrition for fish feeding on it [8, 11, 40]. The 

uniform satisfactory growth indicates minimum inter-specific 

competition for food. The main reason for the best production 

in T3 and comparatively lower production in T1 and T2 may be 

attributed to the higher abundance of fish food organisms 

more particularly phytoplankton and zooplankton along with 

benthic insects, worms, larvae and great number of 

microorganisms in T3 as compared to the other two 

treatments. Moreover physico-chemical parameters of water 

and nutrient level were also found to be in favourable range. 

Qualitative as well as quantitative estimation of plankton 

which forms natural food base for fishes helps in determining 

the biological productivity of an aquatic ecosystem [41]. There 

are reports of higher phytoplankton production in ponds 

treated with pig dung [42]. Besides consuming the natural food 

organisms, the fish in the treated pond were also observed to 

feed directly on pig excreta, exhibiting their coprophagus 

nature corroborating the findings of Le Mare [43], where he 

observed direct feeding of pig-dung by carps. The probable 

reason for low fish production in T4 may be attributed to very 

high organic load in water which deteriorated the water 

quality, resulting in low morning DO and high ammonia 

production. Fishes were constantly under stress condition 

which is reflected in overall low survivability, low individual 

growth rate and final production profile in all the replications 

of T4. Oxygen concentration in water decreases or shows high 

fluctuations owing to factors like plankton blooms, which is 

the result of high organic matter content in water. Oxygen 

depletion in water results in stress which leads to poor 

feeding, starvation and reduced growth rates in fishes and 

may result in fish mortality, either directly or indirectly [44]. 

Ammonia is the by-product from protein metabolism excreted 

by fish and bacterial decomposition of organic matter. 

Ammonia concentration above 0.1 mg/L causes stress to fish 

and results in poor feeding, reduced growth rates, reduced 

disease resistance which results in reduced survival rates [45]. 

 

5. Conclusion 

The results of the study clearly indicate that in the indirect 

integration system of pig-fish farming, where fresh pig dung 

contains 0.61% nitrogen, 0.50% phosphate-phosphorus (PO4-

P), the dung load of 8000 kg ha-1 for the three months of 

experimental period is optimum for satisfactory growth of 

Indian major carps, which yield on average production of 

5354.0±167.37 kg ha-1yr-1. The study also indicates that under 

eco-climatic conditions of Raha locality of Assam in India 

more than 8000 kg ha-1 organic load in the form of fresh pig 

dung for three months culture period, deteriorate water 

quality, which will have negative effects on final production 

profile. 
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Table 1: Mean values (±SE) of water quality parameters of 15 day samples over the 3 month culture period 
 

Treatment 
Temperature 

(0C ) 

Turbidity 

(NTU) 
pH 

Morning 

DO (mg l-1) 

Evening DO 

(mg l-1) 

CO2 

(mg l-1) 

Alkalinity 

(mg l-1) 

BOD  

 (mgl-1) 

Ammonia-

nitrogen (mg l-1) 

Nitrate- 

nitrogen (mg l-1) 

Phosphate-

Phosphorus (mg l-1) 

Control 30.87±0.31a 19.87±0.32a 6.48±0.03a 2.94±0.02e 4.76±0.04a 3.12±0.03c 65.50±1.42a 2.17±0.10a 0.02±.003a 0.02±0.002a 0.02±0.002a 

T1 30.86±0.32a 47.58±0.91b 7.22±.05d 2.74±0.06d 5.54±0.08b 2.10±0.10b 124.02±2.98b 3.43±0.06b 0.65±0.062b 0.17±0.016b 0.20±0.008b 

T2 30.86±0.32a 63.08±.99c 7.38±0.06e 2.44±0.06c 5.96±0.10c 2.22±0.14b 125.97±3.32b 3.70±0.12c 0.69±0.066b 0.20±0.015c 0.21±0.007b 

T3 30.87±0.32a 71.59±1.27d 7.07±0.05c 2.22±0.07b 7.16±0.15d 1.76±0.02a 127.07±3.57b 5.50±0.14d 0.78±0.67c 0.31±0.018d 0.26±0.012c 

T4 30.86±0.32a 76.67±1.17e 6.84±0.05b 2.08±0.03a 7.36±0.13e 1.57±0.04a 129.81±3.48b 5.99±0.18e 0.80±0.062d 0.35±0.021e 0.29±0.017d 

SEm(±) 0.99 0.89 0.04 0.04 0.09 0.07 2.75 0.11 0.05 0.02 0.01 

CD% NS 2.51 0.11 0.11 0.25 0.19 7.78 0.31 0.14 0.05 0.03 

Values are mean (±SE); values in different superscript were significantly different (p<0.05) 

 
Table 2: Mean values (±SD) of plankton abundance of pond water of fortnightly samples over the 3-month culture experiment 

 

Plankton group T1 T2 T3 T4 C 

Phytoplankton (Nos. x 106/l)     

Cyanophyceae 21.72 ± 4.43b 28.52 ± 5.36b 37.40 ± 6.29ab 41.99 ± 5.43a 13.47 ± 4.31c 

Chlorophyceae 6.62 ± 2.63a 6.42 ± 1.96a 6.86 ± 2.59a 6.18 ± 1.48a 4.74 ± 1.24a 

Bacillariophyceae 0.22 ± 0.05a 0.18 ± 0.04ab 0.20 ± 0.07a 0.14 ± 0.03b 0.12 ± 0.03b 

Total 28.54 ± 7.13b 35.13 ± 7.34ab 44.45 ± 7.94a 48.32 ± 6.32a 18.34 ± 4.56c 

Zooplankton (Nos./l)     

Copepoda 224.35± 32.48b 304.37±45.26ab 373.83± 65.92a 434.59± 88.99a 135.25± 27.32c 

Cladocera 122.05± 14.60b 145.26± 46.57b 263.26± 55.82a 254.23± 47.62a 97.84± 12.74b 

Total 346.40± 37.07b 449.61± 46.35ab 637.10± 62.34a 688.81± 75.47a 233.08±22.64bb 

 
Table 3: Growth performance, SGR%, survival and production of Indian major carps in different treatments after 3 month culture period 

 

Treatment 

Fish species 
Total 

Production 

(kg ha-1yr-1) 

Catla Rohu Mrigal 

Initial 

weight (g) 

Final 

weight (g) 

Weight gain 

(g) 
SGR% Survival% 

Production 

(kg ha-1) 

Initial 

weight (g) 

Final weight 

(g) 

Weight gain 

(g) 
SGR% Survival% 

Production 

(kg ha-1) 

Initial 

weight (g) 

Final weight 

(g) 

Weight gain 

(g) 
SGR% Survival% 

Production 

(kg ha-1) 

Control 55±0.71 127.92±7.08a 72.92±6.59a 
0.84± 

0.06a 

74.06(59.38)± 

0.95b 
30.33±2.29a 40.0±0.71 93.75±4.09a 53.75±3.80a 

0.77 ± 

0.01a 

65(53.73) ± 

1.22b 
14.66±3.47a 40.0±0.75 87.58±8.54a 47.58±5.15a 

0.68 ± 

0.03a 

44.14(41.63) ± 

1.32a 
9.32±2.68a 2172.4±108.61a 

T1 55±0.41 244.2±2.12bc 189.2±2.08bc 
1.62± 

0.01b 

75(60.00) ± 

1.12b 
58.56±1.91c 40.0±0.71 218.4±1.20bc 178.4±0.49b 

1.84 ± 

0.01b 

65.83(54.22)± 

1.23b 
34.44±1.69c 40.0±1.15 179.5±0.91b 139.5±0.40b 

1.63 ± 

0.02b 

71.66(57.83) ± 

1.54c 
30.78±1.21c 4951.2±125.1c 

T2 55±1.08 253.1±0.78c 198.1±1.84c 1.65±0.03b 
72.81(57.83) ± 

1.31b 
59.49±1.42cd 40.0±1.29 220.5±0.4c 180.5±1.68b 

1.86 ± 

0.04b 

65.41(53.97) ± 

1.54b 
34.61±1.53c 40.0±1.77 183.2±2.29c 143.2±2.75b 

1.66 ± 

0.06b 

70.40(57.03) ± 

1.45c 
30.96±1.34c 5002.4±37.29c 

T3 55±0.71 280.2±0.65d 225.2±1.36d 
1.77± 

0.02c 

71(57.42) ± 

1.62b 
62.76±1.25d 40.0±0.91 245.8±0.58b 205.8±1.48c 

1.97 ± 

0.03c 

63.75( 52.98) ± 

1.32b 
37.6±1.01dc 40.0±1.08 203±1.51d 163±1.43c 

1.76 ± 

0.03b 

68.75(56.01) ± 

1.32c 
33.49±2.14c 5354.0±167.37d 

T4 55±0.41 239.0±1.29b 184.0±1.68b 
1.59± 

0.01b 

61.87(51.87) ± 

1.54a 
47.32±0.83b 40.0±0.41 214.2±0.41b 174.2±0.82b 

1.82 ± 

0.06b 

55.00(47.87) ± 

1.32a 
28.27±1.52b 40.0±0.85 177.0±1.08b 137±2.28b 

1.62 ± 

0.03b 

58.33(49.79) ± 

1.21b 
24.78±1.93b 4014.8±148.38b 

SEm(±) 0.28 12.85 12.85 0.07 1.02 2.81 0.34 12.31 12.31 0.08 1.06 1.97 0.46 10.46 10.46 0.09 1.04 2.09 268.85 

Values are mean (±SE), values in different superscript are significantly different (p<0.05), and Values in parenthesis are angular value. 
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Fig 1: Effect of different treatments on fortnightly weight increments in Catla 
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Fig 2: Effect of different treatments on fortnightly weight increments in Rohu 

 

 
 

Fig 3: Effect of different treatments on fortnightly weight increments in Mrigal 
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