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Abstract
The present study was conducted to evaluate the effect of chicken manure and inorganic fertilizer (single super 

phosphate and urea) on water quality (temperature, pH, dissolved oxygen, free CO2, alkalinity, total solids, nitrate and 
phosphate) and proximate composition (moisture, ash, crude protein, total fat and carbohydrates) of Cyprinus carpio. 
210 fingerlings of C. carpio obtained from Government fish hatchery, Jammu were acclimatized for one month with 
conventional feed and daily water exchange. The experimental tubs were cleaned, fresh soil was spread to 5 cm height 
and treated with lime @ 250 kg/ha. After three days of liming, tubs were filled with water at 40cm depth. Experimental 
water in tubs were treated in duplicates with low (PT1) @8000 kg/ ha, medium (PT2) @10,000 kg/ha and high (PT3) 
@12,000 kg/ha doses of chicken manure and also with low, medium and high dose of inorganic fertilizer(urea + SSP) 
@104 kg/ha + 155 kg/ha (IT1), @218 kg/ha + 310 kg/ha (IT2) and 322 kg/ha +470 kg/ha (IT3)  respectively, along with 
control. Water quality parameters were within the tolerable range for C. carpio. Level of crude protein and total fat 
were highest in PT2. Moisture and carbohydrate showed insignificant changes while ash content changed significantly 
in all the treatments and control. These observations indicate that chicken manure alone was effective to stimulate 
productivity with conducive range of water quality and growth of fish without affecting proximate composition of fish 
meat.
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Introduction 
The rising cost of high protein fish and inorganic fertilizer, as well 

as the general concerns for energy conservation, has brought about 
increased interest in the utilization of animal manures in aquaculture 
and in the traditional systems which integrate animal husbandry with 
aquaculture. India has vast resource of livestock and poultry, which 
play a vital role in improving the socio-economic conditions of rural 
masses. Livestock wastes including animal manure and poultry by-
products which are a menace to the environment are sources of wealth 
creation in fish farming [1]. The livestock wastes such as cow-dung, 
poultry and pig excreta, goat and sheep pellets in fish culture are useful 
in enhancing the production of fish food organisms as well as in cutting 
down the expenditure on costly feeds and fertilizers. According to 
Moav et al. [2] judicious organic manuring of fish ponds can eliminate 
the need for supplementary feeding.  It is well known that high fish 
yield can be achieved by higher abundance of plankton in culture 
system [3,4]. The adoption of common carp for the present experiment 
is more promising because it leads to higher fish production, due 
to its fast growth and hardy nature. Moreover it keeps nutrients in 
suspension due to its burrowing nature. Farmers can get double 
benefit in introducing the common carp in the pond as it increases the 
availability of nutrients for phytoplankton which in turn enhances fish 
production. Cyprinus carpio has the ability to survive under various 
climatic conditions and is found to be most suitable for many fish 
farming systems. In view of above the present study was undertaken to 
assess the effects of chicken manure and inorganic fertilizer (urea and 
single super phosphate) on water quality and meat quality of Cyprinus 
carpio.

Materials and Methods
Fish fingerlings of common carp were procured from Government 

fish farm, Jammu, India and were acclimatized in 1000 litre capacity 
tank for one month. The study was conducted in fourteen plastic tubs 
of 100 litre capacity. The experimental tubs were cleaned, fresh soil was 
spread to 5 cm height and treated with lime @ 250 kg/ha. After three 
days of liming, tubs were filled with water at 40 cm depth. The water 

in the tubs was allowed to stabilize for two days prior to fertilization. 

The 60 days experiment consisted of following treatments along 
with control:

Control

No fertilizer was offered. The ration treatment included the daily 
application of conventional feed i.e. rice bran and oil cake (1:1) @ 5%  
body weight.

Treatment 1

Organic manure (chicken manure) was applied at three doses of 
low (PT1) @8000 kg/ha/yr, medium (PT2) @10000 kg/ha/yr and higher 
(PT3) @12000 kg/ha/yr. Half of the total quantity was applied as basal 
dose 15 days prior to stocking of fingerlings. The remaining amount 
was applied in equal splits at bimonthly intervals.

Treatment 2

Inorganic fertilizers in the form of urea (U) and single super-
phosphate (SSP) were also added at the three different doses low (IT1) 
(104 kg/ha+155 kg/ha), medium (IT2) (218 kg/ha+310 kg/ha) and high 
(IT3) (322 kg/ha + 470 kg/ha) in 1:1 ratio, respectively in fortnightly 
doses as source of nitrogen and phosphorus.

Water from each tub was tested daily for temperature and pH, 
bi-weekly for dissolved oxygen (DO) and free CO2 while weekly 
for alkalinity and total solids. All determinations were carried out 
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according to the Standard Methods of American Public Health 
Association [4].  For meat quality analysis, the samples of muscle tissue 
were collected initially before exposure and after 60 days at the end 
of the experiment. The muscle tissue samples were collected on ice 
bed and were immediately stored at -20°C till the analysis. Data were 
tested by using two-way ANOVA (analysis of variance). Significance 
was tested at 5% level. All the statistical analysis was performed via 
employing Turkey descriptive statistical methods.

Results and Discussion
Treatments with chicken manure and inorganic fertilizers caused 

greater changes in water quality parameters. Water temperature inflicts 
prominent effects on fish life by directly or indirectly influencing the 
aquatic environment. Each organism has specific survival range of 
environmental temperature for its efficient existence and beyond these 
limits, conditions become lethal. Fish being a cold blooded animal is 
affected by the temperature of surrounding water in terms of the body 
temperature, growth rate, feed consumption, feed conversion and 
other body functions. Jhingran, [5] observed that carps thrive well 
in the temperature range of 18.3-37.8°C.  As shown in Table 1 and 
Figure 1, the mean values of water temperature in all the treatments 
was optimal for carp rearing throughout the period of this experiment. 
The temperature of water decreased significantly with the progress of 
experiment due to decrease in the environmental temperature. 

DO levels was significantly lower in chicken manure treatments 
and higher value was found in control. The values of DO in the present 
study were in desirable limit as warm water fish requires DO ≥ 5 mg/L 
for good growth and reproduction [6]. According to Boyd [7], oxygen 
concentration of less than 3.5 ppm is fatal to carps within duration 
of 24 hours.  The results of the present study were also in agreement 
with findings of Garg and Bhatnagar, [8] and Bhatka et al. [9] as they 
observed that fertilizer dose influences the level of dissolved oxygen and 
increases with increasing the fertilization level up to a certain limit and 
then declines with higher doses. Shevgoor et al. [10] also reported that 
increasing level of fertilization raise all the water quality parameters in 
suitable range except dissolved oxygen which showed the variation at 
dawn by the application of high manuring rate. However, DO value in 
this study was in many cases less than the standard value i.e., DO ≥ 5 
mg/L in poultry manure treatment (Table 2 and Figure 2). The findings 
of the present study clearly revealed that lower concentration of DO 
in organic manure treatment attributes to the deposition of organic 
manure and use of DO by bacteria. 

The pH during the experiment ranged between 8.61 ± 0.00 to 9.09 ± 
0.01 in different treatments including control and it was also observed 
that pH was in higher limit in inorganic fertilizer (Table 3 and Figure 
3). According to Boyd et al. [7], optimum pH for growth and health 
of most fresh water fish is in range of 6.5 to 9. The suboptimal pH can 
cause stress, increased susceptibility to disease and poor growth in fish. 
The findings were also in agreement with Sahu et al. [11] who reported 
that pH was found to be higher under the influence of fertilization 
but the dissolved oxygen remained low by the application of organic 
and inorganic fertilization alone or in combination of both. Qin et 
al. [12] also observed that inorganic fertilizer enhance the primary 
productivity, dissolved oxygen, pH than organic fertilization. 

As depicted in Table 4 and Figure 4, the results of the present study 
revealed that the level of free CO2 was within the desirable limit and 
it is also depicted that different magnitude of manure significantly 
influencing the free CO2 level during experimental period of 60 days 
which in long term with the extent of exposure to higher level of manure 
may have cumulative effect on water qualities. Ekubu and Abowei [13] 

Treatments
Duration (weeks)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

PT1 18.21a 17.60a 16.31a 14.46a 13.03a 11.31aA 11.78a 11.21a 10.41a

PT2 18.31a 17.38 a 16.24a 14.38a 12.88a 11.42a 11.78a 11.17a 10.41a

PT3 18.42 a 17.42 a 16.46a 14.53a 12.88a 11.31a 11.74a 11.21a 10.41a

IT1 18.74 a 17.60a 16.28a 14.38a 12.88a 11.28a 11.74a 11.21a 10.45a

IT2 18.57a 17.35a 16.28a 14.50a 12.99a 11.31a 11.74a 11.21a 10.41a

IT3 18.67a 17.64a 16.35a 14.53a 12.92a 11.28a 11.78a 11.21a 10.41a

C 18.81a 17.57a 16.31a 14.53a 12.96a 11.35a 11.78a 11.21a 10.41a

aMean bearing similar superscript with small alphabet in the column and capital in 
the row do not differ significantly with each other (Tukey HSD, P < 0.05). 
Table 1: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on temperature (°C) of experimental water during 60 days 
of experiment (Mean ± S.E).

Treatments
Duration(weeks)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

PT1 4.88a 4.88a 4.70a 4.72a 4.50a 4.20a 4.65a 4.38a 4.52a

PT2 5.07 5.05a 4.80a 4.50a 4.65a 4.45a 4.62a 4.50a 4.40a

PT3 5.39a 5.32a 4.98a 4.77a 4.58a 4.25a 4.38a 4.25a 4.48a

IT1 5.30a 5.30a 5.30a 5.28a 5.25a 5.30a 5.40a 5.22a 5.45a

IT2 5.35a 5.45a 5.45a 5.08a 5.35a 5.48a 5.30a 5.30a 5.35a

IT3 5.53a 5.58a 5.50a 5.25a 5.15a 5.55a 5.50a 5.40a 5.18a

C 5.77a 5.80a 6.32a 6.15a 6.48a 6.70a 6.70a 6.70a 6.78a

aMean bearing similar superscript with small alphabet in the column and capital in 
the row do not differ significantly with each other (Tukey HSD, P<0.05).
Table 2: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on dissolved oxygen (mg/l) of experimental water during 
60 days of experiment (Mean ± S.E).
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Figure 1: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on temperature (°C) of experimental water during 60 days 
of experiment. 
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Figure 2: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on dissolved oxygen (mg/l) of experimental water during 
60 days of experiment.
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reported that tropical fishes can tolerate CO2 levels over 100 mg/L but 
the ideal level of CO2 in fishponds is less than 10 mg/L. The finding of 
present study were in agreement with Das et al. [14] who investigated 
the change in water parameter after application of different doses of 
cowdung, poultry manure, feed mixture and inorganic fertilizer and 
reported that organic and inorganic fertilization caused significant 
reduction in dissolved oxygen and increase in free CO2. Low level of 
CO2 in control may be due to absence or low level of organic load.

The present study revealed that the total alkalinity ranged between 
171.00 ± 1.00 to 184.00 ± 2.00 in all the treatments during 60 days of 
experiment (Table 5 and Figure 5). It was within the suitable range 
for fish production. Alkalinity was relatively stable throughout the 
experimental period with narrow fluctuations in control. During 
the investigation, total solids showed higher value in the poultry 
treatments (PT1, PT2 and PT3) and minimum in control (C) (Table 6 
and Figure 6). Similarly, the results showed that the value of total solids 
were much higher in treatment tubs than control tubs. Boyd et al. [7] 
stated that total alkalinity is an important environmental variable in 
aquatic ecosystem because it interacts with other variables that affected 
the health of aquatic animals or the fertility of ecosystem. Boyd and 
Lichtkoppler [15] suggested that water with total alkalinities of 20 to 150 
mg/l contains suitable quantities of carbon dioxide to permit plankton 
production for fish culture. According to Wurts and Durborow [16], 
alkalinity between 75 to 200 mg/L, but not less than 20 mg/L is ideal in 
an aquaculture pond. According to Santhosh and Singh [17] the ideal 
value for fish culture is 50-300 mg/L. 

As shown in Figure 7, the value of nitrate was within the safe limit 
and favourable for productivity with higher value in all the inorganic 
treatments while control without any nutrient input in the form of 
organic as well as inorganic showed lowest value. Boyd [15] reported 
that fertilizers prove to be an efficient source of nitrate, which are 
recognized as soil oxidants. Tape and Boyd [18] also reported that the 
nitrate from the chemical fertilizer are the main source of nitrogen  
for the pond due to the stability of oxygen demand and act as a 
oxidising agent in pond sediments. Meck [19] recommended that its 
concentrations from 0 to 200 ppm are acceptable in a fish pond and 
is generally less toxic for some species whereas especially the marine 
species are sensitive to its presence. According to Stone and Thomforde 
[20], nitrate is relatively non toxic to fish and do not cause any health 
hazard except at exceedingly high levels (above 90 mg/l). Santhosh and 
Singh [17] described the favourable range of 0.1 mg/L to 4.0 mg/L in 
fish culture water. As shown in Figure 8, phosphate concentration was 
highest in PT3 (0.098 ± 0.001) at the end of the experiment while was 
having lowest concentration in the control.  Burns and Stickney [21] 
also found increase in the levels of nitrate and phosphate with increasing 
the number of hens raised on fish ponds. It is an essential plant nutrient 
as it is often in limited supply and stimulates plant (algae) growth 
and its role for increasing the aquatic productivity is well recognized. 
According to Stone and Thomforde [20] the phosphate level of 0.06 
mg/l is desirable for fish culture. Bhatnagar et al. [22] suggested 0.05-
0.07 ppm is optimum and productive; 1.0 ppm is good for plankton.  

At the end of the experiment, meat samples of exposed as well as 
control fish were collected for proximate composition to study the 
influence of organic manure and inorganic fertilizer on the meat quality. 
Figures 9.1-9.5 respectively shows the proximate composition of C. 
carpio at initial and at the end of the experiment i.e. 60 days.  Proximate 
analysis of fish meat revealed that chicken manure and inorganic 
fertilizer changed the level of crude protein and fat in treated fish under 
different treatments, crude protein and fat both being lowest in control 
and highest in PT2 treatment. However, there was no significant 

Treatments
Duration(weeks)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

PT1 14.04a 13.92a 13.35a 12.75a 13.25a 13.00a 12.75a 13.25a 12.75a

PT2 12.80a 12.70a 13.55a 12.50a 13.50a 12.00a 12.50a 13.00a 12.50a

PT3 12.39a 12.32a 12.80a 11.00a 13.00a 13.00a 13.25a 12.50a 12.50a

IT1 11.60a 11.60a 11.58a 12.25a 12.75a 13.00a 13.25a 12.00a 11.75a

IT2 13.18a 13.07a 11.20a 12.00a 12.25a 12.75a 13.00a 12.25a 11.25a

IT3 12.55a 12.40a 11.10a 11.25a 13.00a 12.50a 12.75a 12.00a 11.50a

C 10.66a 10.45a 10.18a 10.00a 10.75a 10.00a 10.25a 10.00a 10.75a

aMean bearing similar superscript with small alphabet in the column and capital in 
the row do not differ significantly with each other (Tukey HSD, P<0.05).
Table 4: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on free CO2 (mg/l) of experimental water during 60 days 
of experiment (Mean ± S.E).
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Figure 3: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on pH of experimental water during 60 days of experiment.
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Figure 4: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on free CO2 (mg/l) of experimental water during 60 days 
of experiment.

Treatments
Duration (weeks)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

PT1 9.00a 8.9a 8.74a 8.71a 8.79a 8.75a 8.8a 8.8a 8.68a

PT2 9.02a 8.92a 8.77a 8.71a 8.72a 8.74a 8.78a 8.8a 8.77a

PT3 8.95a 8.91a 8.70a 8.65a 8.77a 8.79a 8.81a 8.81a 8.77a

IT1 9.03a 8.95a 8.75a 8.76a 8.77a 8.69a 8.81a 8.77a 8.77a

IT2 9.09a 9.00a 8.78a 8.78a 8.83a 8.73a 8.79a 8.78a 8.75a

IT3 9.03a 8.93a 8.78a 8.72a 8.76a 8.71a 8.80a 8.79a 8.79a

C 9.06a 8.87a 8.61a 8.61a 8.84a 8.58a 8.77a 8.74a 8.79a

aMean bearing similar superscript with small alphabet in the column and capital in 
the row do not differ significantly with each other (Tukey HSD, P<0.05).
Table 3: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on pH of experimental water during 60 days of experiment 
(Mean ± S.E).
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Figure 5: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on total alkalinity (mg/l) of experimental water during 60 
days of experiment. 
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Figure 7: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on nitrate (mg/l) of experimental water during 60 days of 
experiment. 
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Figure 8: Effect of low, medium and high doses of chicken manure and 
inorganicfertilizer (SSP and urea) on phosphate (mg/l) of experimental water during  
60 days of experiment.
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Figure 9.1: Effect of low, medium and high doses of chicken manure and inorganic  
fertilizer (SSP and urea) on ash content (%) of Cyprinus carpio during 60 days of 
experiment. 
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Figure 9.2: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on moisture content (%) of Cyprinus carpio during 60 days 
of experiment.
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Figure 6: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on total alkalinity (mg/l) of experimental water during 60 
days of experiment. 

Treatments
Duration(weeks)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

PT1 176.50a 175.00a 177.00a 175.50aA 174.50a 175.00a 175.00a 177.00a 178.50a

PT2 176.50a 175.00a 173.00a 171.00a 173.00a 176.00a 173.00a 173.00a 178.00a

PT3 177.500a 176.50a 174.00a 175.00a 173.00a 177.0a 177.00a 177.50a 184.50a

IT1 177.00a 177.50a 177.00a 177.00a 177.00a 175.50a 173.00a 177.00a 175.00a

IT2 175.50a 176.00a 174.00a 174.50a 175.00a 175.00a 171.50a 173.00a 171.50a

IT3 176.00a 177.50a 176.00a 175.00a 174.50a 175.00a 176.50a 174.00a 173.00a

C 178.00a 178.50a 183.00a 184.00a 184.0a 180.50a 175.00a 171.50a 176.00a

aMean bearing similar superscript with small alphabet in the column and capital 
alphabet in the row do not differ significantly with each other (Tukey HSD,P<0.05).
Table 5: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on total alkalinity (mg/l) of experimental water during 60 
days of experiment (Mean ± S.E).

Treatments
Duration(weeks)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

PT1 453.50a 453.00a 463.00a 437.00a 444.50a 426.00a 426.00a 466.00a 466.00a

PT2 447.00a 452.00a 457.50a 437.50a 447.00a 442.00a 437.00a 468.00a 468.00a

PT3 445.50a 451.50a 453.00a 441.50a 444.00a 436.00a 424.00a 463.00a 467.50a

IT1 447.50a 444.50a 453.00a 457.00a 463.50a 443.00a 458.00a 453.00a 453.50a

IT2 444.50a 452.50a 452.50a 458.50a 450.00a 452.00a 448.00a 443.00a 442.50a

IT3 436.00a 434.00a 437.00a 442.00a 449.00a 445.00a 453.00a 428.50a 430.00a

C 60.00a 58.00a 58.50a 56.50a 58.50a 58.50a 66.00a 63.00a 65.5a

aMean bearing similar superscript with small alphabet in the column and capital 
alphabet in the column do not differ significantly with each other (Tukey HSD, 
P<0.05).
Table 6: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on total solids (mg/l) of experimental water during 60 days 
of experiment (Mean ± S.E).
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Figure 9.3: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on crude fat content (%) of Cyprinus carpio during 60 days 
of experiment.
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Figure 9.4: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on crude protein content(%) of Cyprinus carpio during 60 
days of experiment. 
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Figure 9.5: Effect of low, medium and high doses of chicken manure and inorganic 
fertilizer (SSP and urea) on carbohydrate conten(%)t of Cyprinus carpio during 60 
days of experiment.

difference in moisture level among the treatments and control. This is 
indicative of protein accretion and true growth involving an increase in 
the structural tissue such as muscle [23]. The type of feed ingested and 
their nutritional quality is known to be one of the main factors affecting 
fish meat composition [24]. Under the six treatments, PT1 came up 
with the best treatment containing maximum protein and total fat. 
However, both the protein and fat content of control fish were lower 
than all the treatments because of slow growth under this treatment 
and a long period of restricted food supply because of its omnivorous 
feeding habit as C. carpio not completely depends on supplementary 
feed.  Zeitler et al. [25] considered not only the protein content but 

also the fat in fish meat as a parameter to evaluate the fish meat quality 
and also reported that total fat and protein content of C carpio showed 
direct dependence on quantity and quality of food supplied. Moav et 
al. [2] reported good flesh color and intramuscular fat levels for fish 
grown in intensively manured ponds. Ash content was significantly 
changed in both control as well as different treatment in comparison to 
initial values attributed to higher level of fiber in poultry manure and 
planktons. A non- significant decline was observed in carbohydrate 
content in control and treatment in comparison to initial value.
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