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Abstract

Monoculture system was carried out in common carp ponds treat-
ed with chemical fertilizers (urea-superphosphate) plus supplemental
feed (17% protein). Effect of three stocking rates 2100, 4200 and
6300 fish/feddan were tested on water quality, soil chemistry and fish
production from 12 April to 4th November 1992, in 9 earthen ponds lo-
cated in the experimentat unit at Cental Laboratory for Aquaculture.

At the highest stocking rate (6300 fish/ feddan), organic matter
accumulated reduced concentration of dissolved oxygen, increased
chemical oxygen demand (COD) and concentration of ammonia-nitrogen.
Slight differences in pH and orthophosphate-phosphorus in pond soil
were realized in all treatments. Fish production increased and average in-
dividual fish weight decreased with increasing stocking density.

INTRODUCTION

There is significant relation between fish stocking density, water quality, fish
growth and fish production in intensive fish culture system (Feldman and Cyghoe
1961, Scatt and Wross 1973, Kharetonova et al. 1976, Lesile 1979, Maclina et al.
1979-1980 and Moyan 1984). This experiment aimed to study the effect of fish
stocking rates on water quality, soil chemistry and fish production.

MATERIALS AND METHODS

Common carp (Cyprinus carpio) with average weight 3 g was stocked in 12
April 1992, in nine earthen ponds, 0.25 feddan each, with average depth 0.8-0.9 m
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located in the experimental unit at the Central Laboratory for Aquaculature Resea-
rch, Abbassa-Sharkia Governorate.

Three stocking rates were involved: 1st 2100, 2nd 4200 and 3rd 6300 fish /
feddan. Each treatment was replicated 3 times. Ponds were fertilized with the same
rate of mineral fertilizers, 30 kg superphosphate (15.5% P205) and 16 kg urea
(46% N) per feddan weekly. Supplementary feed (17% protein) 3% of fish biomass

was used six days a week.

Water samples were collected weekly using water sampler. Samples were an-
alyzed for pH using pH meter model 345, dissolved oxygen DO mg/1 using YSI me-
ter, ammonia-nitrogen (NH4-N) mg/1, orthophosphate-phosphorus (PO4-P) mg/1,
hardness and alkalinity mg/1 as CaCO3 (APHA 1989). Chemical oxygen demand
(COD) mg O/1 was determined monthly (Boyd and Tucker 1992). Soil samples were
collected at the end of each season (Spring, summer and fall) for measuring pH,
NH4-N and PO4-P. (Jackson 1958).

Fish samples were collected monthly, and the experiment ended in 2-4 No-
vember 1992.

RESULTS AND DISCUSSION

Results presented in Table 1 show that dissolved oxygen concentration ranged
between 5.3 to 7.3 mg/1 (mean: 6.37 mg/1) in 1st treatment (2100 fish/f), while,
DO ranged between 5.2 to 6.2 mg/1 (mean: 5.75 mg/1) and between 3.9 to 5.1
(mean : 4.52 mg/1) in 2nd treatment (4200 fish/f) and 3rd treatment (6300 fish/
f), respectively. There was no significant difference between 1st and 2nd treatment
in the mean value of DO. The 3rd treatment had significantly low DO concentration,
as compared to other treatments.

Chemical parameters in pond water, Table 2 showed that the mean of pH was
7.97, 8.07 and 7.83 in 1st, 2nd and 3rd treatments, respectively, and there were
no significant differenes between treatments (P>0.05).

Through the experimental period, irrespective to stocking density, average
ammonia-nitrogen concentration increased in summer, then, decreased in fall which
was related to the increase in fish feeding activity in summer and decline in the ac-
tivity gradually with decreasing temperature in fall.



THE EFFECT OF STOCKING RATE ON WATER QUALITY, SOIL CHEMISTRY AND FISH PRODUCTION 1157

Table 1. Average dissolved oxygen concentration (DO) mg/1 in pond water with the
three stocking rates.

Treatment Spring Summer fall -
Apr. May | Jun. Jul. | Aug. Sep. Oct.

1st 73 7 6.9 S.7 . 153 5.9 6.2 6.37 a

2nd 6.2 58 |55 52 |52 5.8 6.1 5754

3rd 51 46 | 4.2 4.2 13.9 4.5 4.7 4.52b

Means with the same following letter is not significantly different (P>0.05)

Table 2. Average chemical parameters in pond water.

Treatment | Season pH NH4-N PO4-P hardness Alkalinity
mg/1 mg/1 mg/1 as caco3

1st Spring 7.9 0.51 0.46 159.7 173.0
summer 8.3 1.80 0.36 161.0 186.7
fall y 2oy ¢ 0.49, 0.37 156.0 166.7

mean 7.97a 0.93b 0.39b 158a 175a
2 nd Spring 8.1 0.70 0.71 157.8 166.7
summer 8.3 1.80 0.91 172.5 187.0
fall 7.8 0.53 0.39 161.6 174.7

mean 8.07a 1.01b 0.67a 163a 175a
3rd Spring 7.8 1.54 0.37 140.0 145.0
summer 8.1 1.70 0.48 154.0 159.0

fall 7.6 0.63 0.43 146.3 144.5

mean 7.83a 1.29a | 0.426b 143a 149 b

Means with the same following letter is not significantly different (P>0.05)
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NH4-N mean concentration was significantly higher in the 3rd treatment
(P<0.05). However, it was not significant between 1st and 2nd treatments. The
mean concentration of orthophosphate (PO4-P) mg/1 was significantly higher in 2nd
treatment than in the other treatments. In the 3rd treatment (6300 fish/feddan),
the alkalinity (as CaCO3) was significantly lower than in the 1st and 2nd treatments.
Low alkalinity water, under this study was harmless to fish, but was low enough to
reduce the amount of carbon dioxide available for plankton. Chemical oxygen demand
in water, Table 3, showed that the mean chemical oxygen demand (COD) mg/1 was
the highest (P<0.05) in the 3rd treatment as a result of increasing stocking rate and
artificial feeding as well. High COD of water samples is an indication of increasing
organic matter concentration (Cole and Boyd 1986).

Table 3. Average chemical oxyen demand (COD) mg/| in pond water.

Treatment May Jun. Jul, Aug. Sep. Mean
1st 9.4 1:5:2 12.5 12.5 10.7 11.17b
2 nd 7.8 15.7 12.3 12.3 12.2 10.56 b
3rd 8.2 18.9 15.8 21.6 18.6 15.19 a

Means with the same following letter is not significantly different (P>0.05)

Average chemical parameters in pond soil, Table 4, showed that there is no
effect of fish stocking rates on the mean value of pH, absorbable and souluble NH4-N
and PO4-P concentrations. Results showed that absorbabie ammonia-nitrogen and
PO4-P concentrations accumulated in soil from spring to fall in all treatments and
there was slight increase in their concentrations in 3rd treatment. However, such
effect was not statistically significant (P>0.05).

Net fish production (kg/f), average individual fish weight (g) and survival
rate (%) are presented in Table 5. Results showed that increasing fish density in
ponds decreased significantly survival rate from 80.2 in the 1st treatment to
78.1% in the 2nd treatment, and to 70.6% in the 3rd treatment.

The average individual fish weight was significantly higher in 1st treatment
and decreased significantly in 2nd and 3rd treatments.

Although there was a significant difference between the average individual
fish weight in 1st and 2nd treatments, they could be considered from the first class
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Table 4. Average chemical parameters in pond water with three stocking rates.

Treatment | Season PH absorpobale soluble
NH4-N NH4-N PO4-P
mg/100 soil
1st Spring 8.4 10.3 3.7 0.07
Summer | 8.1 10.4 7.9 0.14
fall 8.0 14.5 5.1 0.16
average |8.16a 11.73a 5.56a 0.123a
2 nd Spring 8.2 9.9 3.5 0.08
Summer 8.1 10.7 7.4 0.15
fall 8.0 13.5 53 0.15
average |8.1a 11.36a 5.4a 0.12a
3rd Spring 8.2 10.6 4.1 0.07
Summer | 8.1 14.8 10.5 0.16
fall 8.0 19.6 7.8 0.2
average |8.1a 15.0a 7.46a 0.143a

Means with the same following letter is not significantly different (P>0.05)

Table 5. Average fish production (kg/feddan) in ponds with three stocking rates.

Stocking | Survival |average fish Net production
Treatment .
rate rate% | weight (g) kg/feddan
1st 2100 80.2a 256a 431 c
2 nd 4200 78.1b 221b 728 ¢
3rd 6300 70.6¢ 178c 793 a

Means with the same following letter is not significantly different (P>0.05)
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(1 to 5 fish per kg).

Fish culture caused accumulation of minerals in the form of phosphorus and ni-
trogen in pond soil. High fish stocking density resulted in accumulation of organic
matter which caused a decline in dissolved oxygen concentration and increased am-
monia-nitrogen and orthophosphate-phosphorus concentrations. Reduced alkalinity
and orthophosphate content in 3rd treatment had a negative effect on the photosyn-
thetic activity which resulted in reducing individual fish weight and fish production
(Boyd et al. 1981).
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