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ABSTRACT 

This experiment was carried out in the Central Laboratory for 
Aquaculture Research from June to October 1997. A total 

number of 11400 fingerlings were used in this work. Such number 
included 7200 Nile tilapia, 3600 common carp and 600 grass carp. 
The fish were divided into six experimental groups. Polyculture 
system was carried out in the present experiment. Six earthen ponds 
(20X50m, 1000m2) were used in this study. Three ponds were 
fertilized with inorganic fertilization, while the other three ponds 
were left without inorganic fertilization. At the start of the 
experiment, each pond was fertilized with 50 kg chicken manure 
weekly per pond. The chemical composition of chicken manure was 
18.5% crude protein, 12.2% crude fiber, 1.5% ether extract and 
32.1% ash. The experimental diet was given at a rate of 3% of body 
weight per day. The ration was contained 15.9% crude protein, 10.6% 
crude fiber, 4.9% ether extract and 8.6% ash. The first three ponds 
were weekly fertilized with 2.5 kg urea (46% N) and 5 Kg super­
phosphate (15.5 CP) as the chemical fertilizer per pond, while the 
other three ponds didn't receive any chemical fertilizer. Fish samples 
were taken randomly biweekly from each pond. 

Within each fertilization system and feeding system, the first 
pond was stocked with 900 Nile tilapia, 900 common carp and 200 
grass carp (45, 45 and 10% stocking ratio, respectively; 1:1 tilapia : 
common carp). The second pond was stocked with 1200 Tilapia, 600 
common carp and 200 grass carp (60, 30 and 10%-stocking ratio, 
respectively; 2:1 tilapia to common carp). The third pond was stocked 



46 Mohamed S . Ayyat et al« 

with 1500 tilapia, 300 common carp and 200 grass carp (75. 15 and 
] 0% stocking ratio, respectively; 5:1 tilapia to common carp. Water 
quality of the ponds was measured daily. The obtained results can be 
summarized as follows: 
■ Phytoplankton and zooplankton increased as affected with chemical 
fertilization. Stocking ratio I tilapia: 1 common carp recorded higher 
phytoplankton and zooplankton, while the ratio 5 tilapia: 1 common 
carp recorded lower phytoplankton and zooplankton in each fertilized 
and non-fertilized pond. Water temperature was not affected with 
fertilizers or stocking ratio. Concentration of dissolved oxygen in 
water ponds increased with chemical fertilizer under all stocking 
ratios. Values of pH, total hardness, total nitrogen and total 
phosphorus concentration increased with chemical fertilization than 
those without chemical fertilizers. On the other hand, increasing 
tilapia density decreased total nitrogen concentration-

Fish body weight increased significantly (P<0.05) in chemical 
fertilization treatments during the whole experiment. Nile tilapia 
showed the highest responses to chemical fertilization. Fish live body 
weight, body length or condition factor were not affected significantly 
with stocking ratio. 

INTRODUCTION 

Semi-intensive aquaculture occurs in ponds that are 
intensively fertilized with nutrients (manures, urea or phosphates) to 
stimulate natural food production or when supplement feed is added. 
Semi-intensive pond culture offish depends on factors such as food, 
temperature, light, age, and species, crowding and established 
fertilization system to grow up the required natural foods in 
fishponds. 

The economic success of controlled production of fish, 
mainly, on the cost of feed. Reducing feeding costs could be an 
essential factor for successful development of fish culture. Green et 
al (1994) reported that tilapia grow faster in ponds fertilized with 
organic and inorganic fertilizers. Garg and Bhatnagar (1996) reported 
that the fertilization of pond with organic and inorganic fertilizers 
increased the productivity of plankton, which lead to greater 
production. Nguenga et at. (1997) found that the survival rate 
improved in fishponds fertilized with chemical fertilizer or animal 
manure. Also the final weight offish increased significantly. 
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The objective of the present study was to investigate the effect 
of fertilization system and slocking ratio on growth performance and 
feed efficiency of tilapia, common carp and grass carp fish. 

MATERIALS AND METHODS 

The present study was conducted at the Department of Animal 
production, Faculty of Agriculture, Zagazig University. The practical 
work was carried out at Central Laboratory for Aquaculture Research, 
Abbassa, Sharkia, Egypt. The experiment was carried out from June 
to October, 1997. 

A total number of 11400 fingerlings were used in this 
experiment. Such number included 7200 Nile tilapia, 3600 common 
carp and 600 grass carp. The fish were divided into 6 experimental 
groups. Polyculture system was carried out in the present experiment. 
Six earthen ponds (20X50m, 1000m2) were used in the present study. 
Three ponds were fertilized with inorganic fertilization, while the 
other three ponds were left without inorganic fertilization. At Hie start 
of the experiment, each pond was fertilized with 50kg chicken 
manure weekly per pond. The chemical composition of chicken 
manure was 18.5% crude protein, 12.2% crude fiber, 1.5% ether 
extract and 32.1% ash. The experimental diet was given at a rate of 
3% of body weight per day. The ration contained 15.9% crude 
protein, 10.6% crude fiber, 4.9% ether extract and 8.6% ash. The first 
three ponds were weekly fertilized with 2.5 kg urea (46%N) and 5 kg 
super-phosphate (15.5 CP) as chemical fertilization per pond, while 
the other three ponds didn't receive any chemical fertilization. Within 
each fertilization and feeding system, the first pond was stocked with 
900 fish Nile tilapia and 900 common carp and 200 grass carp (45, 45 
and 10%-stocking ratio respectively; 1:1 Nile tilapia to common 
carp). The second pond was stocked with 1200 Nile tilapia, 600 
common carp and 200 grass carp (60, 30 and 10% stocking ratio, 
respectively, 2:1 Nile tilapia to common carp. The third pond was 
stocked with 1500 Nile tilapia, 300 common carp and 200 grass carp 
(75, 15 and 10% of stocking ratio respectively; 5:1 Nile tilapia to 
common carp). 

The fingerlings of Nile tilapia, Oreochromis niloticus, 
common carp, Cyprinus carpio, and grass carp, Ctenopharyngodon 
idella^ were obtained from Abbassa hatchery. Fish sample (30 fish per 
species) was taken randomly biweekly from each pond and the 
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individual body weight and body length was recorded. Water 
temperature and dissolved oxygen were recorded daily. Water pH was 
tested weekly. Nitrite, nitrate, total alkalinity, total hardness, organic 
phosphate, phytoplankton and zooplankton were determined in pond 
water monthly. Transparency of water was measured directly by 
using Secchi disk. Total hardness and total alkalinity were measured 
according to APHA (1985). 

Live body weight recorded to the nearest gram, while body 
length recorded to the nearest cm. Daily body gain = (W|-W0)/ period 
(days), where Wl = final body weight and WO = initial body weight. 
Daily body gain per 100 g live body weight was calculated according 
to the following equation (Ayyat, 1991): 

Daily gain per 100 g body weight = W1-W0 X 100/period (days) 
J4(W1+W0) 

Body weight, body measurements were statistically analyzed 
by two way analysis of variance as described by Snedecor and 
Cochran (1982) according to the following model: 
Xilk = M + Fi + Sj + Fsij + eijk, where M = general mean, Fi - effect 
of ith fertilization (I = 1.2), Sj = effect of jth stocking ratio (j = 1.3), 
Fsij = interaction effect between ith fertilization and jth stocking ratio 
and eijk = random error. 

RESULTS AND DISCUSSION 

Natural food 
Natural food included small plants (phytoplankton) and small 

animals (zooplankton) and bacteria. The natural food in the ponds 
increased with using the inorganic fertilizers. Also, increasing the 
density of tilapia than common carp decreased the count of natural 
food in pond (Table I). The highest phytoplankton count was 
recorded during August and September months, while the lowest 
values was recorded in June and July in fertilized and non-fertilized 
ponds. This may be due to the water temperature, the increasing of 
water temperature in June and July decreased the values of 
phytoplankton. 

Phytoplankton increased as affected with chemical 
fertilization when compared with the non-fertilized ponds. Stocking 
ratio 1 tilapia: 1 common carp recorded higher phytoplankton, while 
the ratio 5:1 recorded lower phytoplankton in each fertilized and non-
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fertilized ponds (Table 1). Knud-Hansen ct al (1993) reported that 
the chemical fertilizers stimulate the natural food productivity 
through photosynthesis. 

Zooplankton increased with chemical fertilization when 
compared with the non- fertilized ponds. Stocking ratio 1 tilapia: 2 
common carp recorded higher zooplankton concentration, while the 
ratio 5:1 recorded lower zooplankton in fertilized and non-fenilized 
ponds. Garg and Bhatnagar (1996) reported that the fertilization of 
fishponds with organic and inorganic fertilizers increased the 
productivity of plankton^ which leads to greater fish production. 
Ponds water quality 

The collected data for water quality during the study were 
summarized in Table 2. The water temperatures were not affected 
with fertilizers or stocking ratio of tilapia to common carp. Dissolved 
oxygen concentrations in pond water ranged between 3.7 and 5.3 rng/i 
in all treatments. Concentration of dissolved oxygen increased in 
ponds treated with chemical fertilizer under all stocking ratios. Values 
of pH in tested water pond slightly increased with chemical fertilizers 
than those without chemical fertilization. Higher pH value was 
obtained at stocking ratio 1:1, while the lower value was observed in 
5:1 stocking ratio in each treatment. Total alkalinity increased with 
chemical fertilizer and with increasing tilapia density and lower 
common carp density (Table 2). Total hardness of pond water slightly 
increased with chemical fertilizer and increasing tilapia density in 
ponds. Total nitrogen concentration increased in chemical fertilizer 
treatments compared those without fertilization. On the other hand, 
increasing tilapia fish density decreased the total nitrogen. Boyd 
(1979) reported that total nitrogen is usually not a primary limiting 
nutrient to productivity in chemical fertilization of ponds. The total 
phosphorus concentration increased by using chemical fertilization. 
The ratio of 1 tilapia: 1 common carp recorded the higher total 
phosphorus concentration in pond water than the ratios 2:1 and 5:1 
(Table 2). The same trend was obtained in orthophosphate 
concentration. In this regard Boyd (1990) showed that phosphorus 
fertilizers resulted in a great increase in the phosphorus concentration 
in pond water. 
Growth performance 

Fish body weight increased significantly (P<0.001 or 0.05) 
with chemical fertilization during, the whole experimental periods 
except at the second month (Tables^ & 4). Nile tilapia body weight 
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increased as by chemical fertilization when compared with ponds 
without chemical fertilization. The same trend was observed for 
common carp and grass carp. The average daily gain at the whole 
experimental period increased by chemical fertilization (Table 5). The 
average daily gain of tilapia, common carp and grass carp increased 
in fertilized ponds than those reared in ponds without chemical 
fertilization. Nile tilapia showed the highest growth rate responses for 
chemical fertilization than the other species studied. These results are 
in agreement with the findings of Green et al. (1994) who reported 
that tilapia grew faster in ponds fertilized with organic and inorganic 
fertilizers. Average daily body gain per 100 grams of live body 
weight of Nile tilapia fish increased when reared in ponds fertilized 
with chemical fertilization (1.13gper day per lOOg live weight) than 
fish reared in ponds without chemical fertilization (1.09g) during the 
whole experimental period (Table 6). On the other hand, growth 
performance of common carp and grass carp did not effected (Table 
6). In this Tespect, Colman and Edward (1987) reported that inorganic 
fertilizers has been .promoted the growth rate offish due to its lower 
loading rates; due to higher nutrient contents and lower oxygen 
demand. 

Nile tilapia body length slightly increased with chemical 
fertilization, while common carp and grass carp did not affected 
(Tables 7 & 8). 

Condition factor of fish did not show any significant 
differences as affected with chemical fertilization during the whole 
experimental periods (Table 9). At five months condition factor of 
Nile tilapia decreased, while that of common carp and grass carp 
increased. 

Fish live body weight was affected significantly (PO.l or 
P<0.001) with stocking density during the experimental period 
(Tables 3 & 4). Increasing Nile tilapia density in ponds (associated 
with decreasing common carp density) decreased the live body 
weight, 5 tilapia to 1 common carp ratio recorded the lower tilapia 
fish weight. Increasing the tilapia fish density (the ratios 2:1 or 5:1) 
decreased the live body weight with 11.5 and 17.5%. respectively, 
when compared with the ratio 1:1. 

Live body weight of common carp fish under the stocking 
ratios 2:1 and 5:1 increased with 64.2 and 188.2%, respectively, when 
compared with the ratio 1:1. At the ratios 2:1 or 5:1, grass carp 
weight decreased than the ratio 1:1, Live body weight of grass carp 
fish under stocking ratios 2:1 and 5:1 decreased with 3.1 and 13.1%, 
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respectively, when compared with the ratio 1:1. The obtained results 
are in agreement with those obtained by Karplus et a/.(1996). 

Fish body length or condition factor was not affected 
significantly with stocking density at all the experimental periods. 

Fish live body weight was not affected significantly with the 
interaction between chemical fertilization and stocking ratio at all the 
experimental periods, except at first month (Tables 3 & 4). The 
obtained results indicated that the body weight increased in fish 
reared in fertilized ponds and under any stocking ratio. Within Nile 
tilapia species, fish group with the stocking ratio 1:1 and reared in 
fertilized ponds recorded higher body weight than the other group. 
The same trend was observed at 2:1 ratio with chemical fertilization. 
Within common carp species, contrary results were obtained with 
stocking ratio 5:1 and reared in fertilized ponds. Within grass carp 
species, fish group with the stocking ratios 1:1 and 2:1 and reared in 
fertilized ponds recorded higher body weight than the other group. 

Within the fertilization system, increasing the density of 
tilapia fish in ponds (5:1 ratio) decreased the live body weight of 
tilapia and increased thebody weight of common carp. On the other 
hand, within the stocking density ratio, using the chemical 
fertilization increased the live body weight of all fish species. 

REFERENCES 
APHA, (American Public Health Association) (1985). " Standard 

Methods for the Examination of water and wastewater". 
American Water Works Association and Water Pollution 
Control Federation. 17th edition, Washington, DC. 

Ayyat, M.S. (1991).Growth, feed efficiency and carcass traits of 
growing rabbits as Affected by levels of dietary protein 
and sulfur amino acids. Egypt. J. Rabbit Science, 7:1-12. 

Boyd, C.E.(1979).Water quality in warm water fish ponds. Alabama 
Agricultural Experiment Station, Auburn Univ, Auburn, 
A1.359 pp. 

Boyd, C.E. (1990).Water quality in ponds for Aquaculture. Auburn 
University> Birmingham Publishing Company, 
Birmingham, Al. 482 pp. 



52 Mohamcd S . Ayyat ei al. 

Colman, J. and Edwards, P.(1987). Feeding pathways and 
environmental constraints in waste-fed aquaculture: 
Balance and optimization. International Center for Living 
Aquatic Resources Management (ICLARM) Conference 
Proceeding. Manila, Philippines., 14 : 240-281. 

Garg, S.K. and Bhatnagar, A.(1996).Effect of varying doses of 
organic and inorganic fertilizers on plankton production 
and fish biomass in brackisk water fish ponds. Aquacult. 
Res., 27:157-166. 

Green, B.W.and Teichert- Coddington, D.R. (1994). Growth of 
control and androgen treated Nile tilapia during treatment, 
nursery and grow-out phases in tropical fish ponds. 
Aquacult. and Fish. Manag., 25:613-621. 

Karplus, I.JMilstein, A.,Cohen, S.and Harpaz, S (1996). The effect of 
stocking different ratio of common carp {Cyprinus carpio 
L9) and tilapia in polyculture ponds on production 
carachteristics and profitability. Aquaculture Research.,27 

447-443. 

Knud-Hansen, C.F., Batterson T.R. and NcNabb CD. (1993). The 
role of chicken manure in the production of Nile tilapia 
{Oreochromis niloticus). Aquacult. and Fish. Manag., 24 : 
483-493. 

Nguenga, D. Breine, I.JL Sulem Yong, S.. Teugels, G.G. and Ollevier 
F. (1997).Effect of animal manure and chemical fertilizer 
on growth and survival of tilapia comeronsis Holly in 
Cameroon. Aquacult. Resev^ 25:231-234. 

Snedecor, G.W. and Cochran, G.W. (1982). " Statistical methods". 6lh 

Edition. The Iowa State University, Press Amer, USA. 



EFFECT OF STOCKING RATIO AND CHEMICAL FERTILIZATION ON 
POND WATER QUALITY AND GROWTH PERFORMANCE OF SOME 

WARM WATER FISH SPECIES 

7ii>lc ]. K s s n ! food product sn-triEsh'ipocfrja tttcrtcA by fctHiia^cn andstocking raao 

a: diftcrcrC experiment periods. 

Ponds June July Aygxm Scrxtmbcf October 

Phytoplankloo (cells/ml): 

Without fertilization 

V l 1 C070 - 9^20 16756 17332 10574 

2 1 *-&0 9194 16036 16744 94\M) 

5 : 1 4090 8910 153-45 16109 5012 

Chemical fertilization 

1:1 54t0 10356 19730 18645 tmo 
2 : I 4900 9826 1X230 17E69 I072S 

5 :1 4600 9592 17550 16764 10024 

Zoo plankton (cells/ml) 

Without fertilization: 

1:1 113 422 624 544 378 

2 : 1 73 359 492 467 297 

5:1 . 58 304 415 398 222 

Chemical ferultralion: 

1 1 14-1 470 769 612 4B0 
2 I 123 410 674 553 3 S3 
5 I 89 364 528 492 326 

a The ratio - tilopia lish numbers: corwnon ca/p numbers. 

fable 2. Water quality u affected by fertilization tnd nocking ratio. 

Yum 
Without chcunica] fertilization 
1:1 2 :1 ^:\ 1:1 

Chemical frr, 
2 : 1 

lixation 
5:1 

TeaperCC) 29.12 29.00 29.10 29.12 OS 5 0 29.20 
D. cxy&cr. {m^/[) 4.20 3.90 3.70 5.30 5.06 4.70 
pK 8.70 8.GQ S.60 9.08 8.90 8.70 
T. alkalinity (mg/1) 0.40 ' 0.47 0.53 0.48 0.59 0.67 
T.HCmtVlJ 290.S0 293.30 294.S0 319.30 320.60 321.00 
E.G. (rahos/cm) 0.73 0.75 0.74 0.93 0.94 0.92 
Salinity (e/\) 0.25 0.25 024 0.32 0.33 0.32 
Ttf (rag/1) 1.13 0.94 07S 1.40 1.20 IJOS 

: J C-SJ 0.S5 0,74 1.C3 0.92 
0 1 ' 0.43 0.26 033 1.54 0.45 0.39 
SD 13.00 13.50 14.20 11.10 11 JO 11.80 
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Ttblt 1 Arcnp: 6**. botfy *KijJii { £ * d-flacre ccj-cfL-aesj; ygrnwfr ** jJcacti w«h f cm'maun wp, 

IW3H. MC Ml M2 M3 W4 M3 

Ftrfl)r(»lloo 

Tilipa M 1*009 
Common cvy 2 0*0 01 
Grui c«r? ZWiOOl 
WiJhoulirtwjwut rrrtflJuUort 
T<Lipu U 3 i 0 l 0 
Comrw,-: cwp 20iO Oi 
G n u cup 3 0*0 02 

J3 0*£3-S 
20 5*0 52 
32 5*0 77 

30 7*0 32 
17 7 J 0 6 ! 
21**0 73 

«i.o»0 7; 
t7 7*2 W 
r i 7 D 40 

57 2*0 51 
67.0*261 
S?6ii 05 

91.1*0.04 
) CO 3*6.50 
22?-J*:.70 

15.2*6 15 
1570*6.51 
3 tO 2*1 50 

I3i&x0.9J 
2<7.6tl0 7 
357 7*4 14 

117.9*: 40 
2392*11.7 
2?5 3 I 2 _ 3 J 

1713*150 
299 7a.:2 7 
413.1*4 i ; 

14j.5*16S 
2902*131 
371 1C2C 

StiKbnc ri'.jtr: 

TiUp.i 
Corrnwn cx-p 
Ormit CVJI 
2:1 
Tilipfa 
ComrrKri Carp 

5:1 
Tilfcpli 
Common c«rp 

I 9*0.0? 
2.9*0 07 

30 Pi 1-iY 
142*0 7 / 
26 3*0 73' 

5 7 I i 0 7 r 
43 i i&.TT 
91 1*0 X* 

9 6 ! i 0 7 r 
(02.9*1.3 2' 
230 6*1.70' 

13! 5*1 21 ' 
13E4±l. i : ' 
351.414.51" 

174 si 11 r 
160.0s l.4i-
4 ] 7 0 * 3 5 r 

TiUp.i 
Corrnwn cx-p 
Ormit CVJI 
2:1 
Tilipfa 
ComrrKri Carp 

5:1 
Tilfcpli 
Common c«rp 

14 2*0 1] 
2 0t0.02 
2.9*0 02 

37 5i044" 
H fl,0 15' 
31.410 03* 

H3i<j9Q* 
63 liOJC" 
95 I * I 01* 

916*1 ll1" 
1307*1.52" 
227.2*2.42' 

125.5s 1 70* 
204 0x1.91* 
3329*703" 

15-:i±2.22* 
2fi2.E*l<3* 
404 9*4 71* 

TiUp.i 
Corrnwn cx-p 
Ormit CVJI 
2:1 
Tilipfa 
ComrrKri Carp 

5:1 
Tilfcpli 
Common c«rp 

14.210.13 
2.0*002 
2.9*002 

32_3i0.4 r 
2* 2*0,5:'' 
34.8±1 Oi* 

55.7*0.92' 

S0.SU 21" 

87.5il.4'fc 

242.7*1-21" 
201.7*1.63' 

n 6 . 4 t u 2 -
3!7.»*1.J9* 
295.3*1.5 9" 

M3.5*IJ?3V 

4 6 M * i . ? r 
363311.92* 

In terac t ion between fert i l izat ion and stocking 
Inorjonk fffilHullan: 

ra t io : 

Tilapi* 
Common c*/p 
G m i cup 
3:1 
Tilipia 
Corawon cup 
G;ui carp 
3:J 
Tllipii 
Com mon carp 
Grui ctrp 

1 0 * 0 15 
2 0*0.0 J 
2.910.Q) 

JO.7i0 55' 
I ' .2 i0.2l ' 
28 6 i0 2l* 

51.3*0.92 
J0.9ifl.71 
95.5*0.55 

100.1*0.69 
m.6so.» 
2397*0.95 

1373i0.72 
145.41QS9 
3110*140 

IK7.5il.FO 
I ; . J 5 I O . V : 

Tilapi* 
Common c*/p 
G m i cup 
3:1 
Tilipia 
Corawon cup 
G;ui carp 
3:J 
Tllipii 
Com mon carp 
Grui ctrp 

14 0 i0 10 
2.0*0.03 
29*002 

33.7aO.52* 
154*0.21* 
28 3*031* 

61 .2*1.31 
0.5*0.73 
95 6t0 51 

99.1*0 69 
123 Oil 5 J 
240.0*1.31 

137.3iO.68 
212.5*1 i>0 
3B4.6ll.20 

170.1*0.11 ' 
268.9*1.64 
440. 111.40 

Tilapi* 
Common c*/p 
G m i cup 
3:1 
Tilipia 
Corawon cup 
G;ui carp 
3:J 
Tllipii 
Com mon carp 
Grui ctrp 

I4 .U02 I 
2.0t0.03 
2.9*0,03 

34.5=0 60" 
JO 9*0 71* 
* l ,3i<H0* 

64.foO.IJ 
92,7*0 90 
75.Otl.30 

97,1*0.63 
246.3sl.81 

1260*054 
3 £5.0*2.79 
303.6.11.74 

I56 8 i 0 . n 
459.711.63 
3CO.di2.S0 

Table 3.Co«int«d 

licmi M 0 M l 
Body weigh: al 

M3 l.'J KM MS 

WJllwuilnorjtnlc frrtHLij.Uon: 
1:1 
Tilnpn ■' 
ComDCm c*rp 
Gnu carp 

14.3*0.20 
2,Oi0.03 
2.9*0.04 

31.010 60" 
13.3*0.31* 
34 1*1.32' 

olJ=0.90 
39.3=0.63 
111:163 

Q3 4*0S1 
94.2*1.30 

221.5-^20 

1323*1.10 
!JU*C95 
3177*150 

161.6*1.21 
150.9x0.83 
395 4*3.90 

2:1 
Tilapn 
Common nup 
Grui cup 

144*0 20 
2 0 i 0 03 
3 010.03 

31 2*0.61" 
1 0 * 0 20" 
34.5*0.94* 

555=0 92 
62.1 =0.12 
94.6x201 

14.2*0.95 
13S.4tl.70 
214 412-20 

114J±I30 
195.6*2.41 
211.2*310 

13t.9±*.70 
256.7-1.10 
369.9*050 

5:1 
Tilapn 
Common'i-irp 
GfMicarp 

14 310.15 
2 110.03 
3.0*003 

30.0*0 13" 
25.5*0 50* 
28.1*0.66" 

54.9J0.SO  
99.OU.04  
I6 . fel . t i 

7S.fel.0J 
239.U1.40 
194.7*220 

105.9=130 
390.6±1 70 
2S7.0± 1.11 

130.1x1.61 
463 0*3.15 
365.1*2.40 

TJWC 4. Amlyait o f variwee of live- body weight u i f f « l e c wilh fc/lfliution andiiocUjiE ratio 
and ihclr inicrjcliofu. 

SOV *Jf Mean stjuirri o f 
MO Ml M2 M3 M4 MS 

Inortvijc 
fcmiiiiuon (r ) 1 135 11*^29" 960! ]S2S6:6' 11172601— il6720' 

Sioclari 
mwCR) 2 002 yffti.iT*' 9*17.1!"' 5S<3i20'M I65069.7t*'* 241300 45' 

r x R : 004 k'44 24— 3w.is 

Enw 53-1 31 -*3 55.34 348 23 

*47S: 1631242 12«4<J2 

39295? ICW21 17 U3E522 

M * Month. 
" P<0.O5, " r < 0 01 and — P < 0.001. 

http://J0.9ifl.71
http://IK7.5il.FO
http://33.7aO.52*
http://137.3iO.68
http://3B4.6ll.20
http://64.foO.IJ
http://75.Otl.30
http://246.3sl.81
http://3CO.di2.S0
http://13S.4tl.70
http://54.9j0.SO
http://99.OU.04
http://I6.fel.ti
http://7S.fel.0J
http://yffti.iT*'


EFFECT OF STOCKING RATIO AND CHEMICAL FERTILIZATION ON 
POND WATER QUALITY AND GROWTH PERFORMANCE OF SOME 

WARM WATER FISH SPECIES 

Tiblt 5. Avenge fish d*ily body gain vrctghl(g/d)ii i.Tcctcd wi:h fcrtili^aon md l a d i n g raiio 
s»£ their mi e t a iocs, 

l\ZKi MO-I Ml-2 
Duly body gun wcighi ■! 

M2-3 M3-4 K'4-S MO-5 

Fertilization 
inorganic ftrliliultMi: 
TiUpii 0.65 
Common carp 0 61 
Grass carp 0.99 
Wilhoul inorganic fcrtiluation: 
Tilapia 0.54 
Common carp 0,52 
Grais carp 0.S6 

091 
1.57 
i E6 

0.90 
1.64 
2.02 

1.29 
3 0E 
4.69 

0.93 
300 
4.02 

1.24 
2 91 
4.27 

1 09 
2 70 
3W 

1.18 
1.73 
1.S6 

0.85 
1.70 
2.72 

104 
1.9B 
2 73 

0.66 
192 
2 49 

Stnr!:itt" ratio-

Tilapia 
Common carp 
Crass carp 
2:1 
Tilcpia 
Common carp 
Grass cup 
5:1 
Tilapia 
Common carp 
Grass carp 

0.55 
0.41 
07E 

0.61 
0.42 
0.95 

0.60 
0.S7 
1.05 

0.K9 
0.96 
21S 

0.86 
1.6} 
Z12 

0.91 
2.25 
1.52 

1.29 
1.99 
4 62 

I.]] 
2.25 
4.40 

0-92 
4.89 
4.04 

l.3:» 
US 
4.02 

3.14 
2-44 
3.52 

0.96 
4.S3 
3.12 

1.20 
0.72 
2.20 

0.95 
1.96 
2.40 

0.90 
2.45 
2,26 

I f * 
1.05 
2.76 

0.93 
1.73 
2.68 

0.86 
3.06 
2.40 

Interaction between fertilization and stocking ratio: 
Inorganic fertilization: 
1:1 
Tilapia 0.55 078 1.52 1.48 1.42 1.15 
Common carp 0.44 1.05 2.15 1.12 0.83 u: Grass carp 
2:1 
Tilapia 

0.85 2.23 4.E0 4$4 1.83 2 90 Grass carp 
2:1 
Tilapia 0.6S 0.91 1.26 1.27 1.09 1 Ô i 
Common carp 0.44 1.60 1.98 2.9E U S 1.77 
Grass carp 0.84 2.24 4.81 4.82 1.85 2.91 
5:1 
Tilapia 0.68 1.00 1.08 0.96 1.02 0.95 
Common carp 0.96 2.06 5.12 460 2.49 3.05 
Grass carp 1.28 U 2 4.46 3.16 I.E9 2.3E 

Table 5. Conliffljcd 
- ; * 

Item* M0-1 MI-2 
Daily body g a b weight H 

M2-3 M3-4 M4-5 MO-5 

Will tout inorganic fertilization: 

1:1 
": tapia 
Com men carp 
Grass carp 

0.55 
0 37 
0.70 

1.01 
0.86 
2 13 . 

107 
I.S3 
4.44 

1.29 
1.23 
3.20 

0 97 
0.65 
2.59 

0.98 
099 
161 

2:1 
Tilapia 
Common carp 
Grass carp 

056 
0.40 
105 

CJ.S1 
162 
2 00 

0.95 
2.52 
3.99 

1.03 
1.90 
2.22 

0.81 
2.03 
2.95 

0 83 
169 
244 

5:1 
Tilapia 
Common c u p 
Grass c*/p 

0.52 
07S 
C£3 

0.S3 
2.45 
1.93 

0.77 
4.67 
3.62 

0.96 
5.05 
3.07 

0.77 
Z41 
Z63 

0 77 
3.03 
2^2 

M = Mor. ih. 
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'**?'**■ t Avtrti: fnh da:3y ivwi)- pam uxjghL {£- per 100 g Uzz> live tody weigh: zz. C\ 
icAiU&Ucr zr*d srscia.^ ran;. and thct; jr>icrar,*,or= 

c=^£ ur.Ii 

be: Mr. i 
CosJy bc4y£amu-e;gh:/ 100£ oody weigm 

M t - : M2-3 M3-4 V . « MO-S 

f ' c t t r t imt io r i 
Inorganic fcrtilLt-iTior*: 
TiUpia : 67 

Grass cup 5.5£ 
VViiJjaul inorganic frriilizi'jcm: 
7it*;m 2 -52 
C&rnnmn ea.-p 5 51 
Gras^carp } -O 

:93 162 105 0 75 1-13 
3 56 no 1 29 C.G3 1.33 
3 07 2<C 1/5 Q4S i.33 

2 00 1 31 1 07 06$ 109 
2 it 2 6* 1 37 u W 1 31 
3 -5* 2cs ; \z UKO 1.31 

&or t j i ig r;itio: 
1 1 
TiJajna 
Common asrp 
Grawcajp 
2:1 

Common enrp 
Grass carp 

Tlllpia 
Common carp 
Grass carp 

:■;? 
: ' . l" 
5.34 

2 6] 
3.00 
5.50 

260 
4 76 
3,65 

3 70 

J 90 

3.30 

1,90 

160 

- . ' J 
2 11 

3 At 
2.30 
2.70 

1.20 
2 60 
2E6 

1 38 

105 
1/6 
1.25 

0 9-3 
L50 
K20 

0 57 

0.83 
0.65 

0 69 
0.57 
06S 

1.31 

1.10 
1.31 
1.31 

1.09 
1.32 
1,30 

Interaction hcftvecji fertilization and slocking ratio: 
lnorguiifc frrlilir.Kfon: 
J'-.l 
Tilnpia 2 30 ISO 197 
Common carp 5,1E 3.40 2,72 
Grass carp 5.31 3 56 2M 
2:1 
1'ilapia 2.75 1,93 1.57 
Common carp 5.13 4M 2 12 
Grass carp 5-40 3.62 2.S6 
5:1 
Tilapia 2.79 2.02 1.33 
Common carp 5.70 3.30 2.72 
GiMScarp 5.79 t.90 3 U 

1 20 0.X5 
0G7 0.63 
1.54 I.S3 

1.07 1.09 
1.77 0.7S 
1.54 0AA 

0.S5 0.70 
l /S O.iS 
1.23 0.57 

} M 
1.30 
1,31 

1.13 
131 
1.31 

1.11 
1.32 
).3I 

Table 6. Continued 

Hem:. MO-1 
Daily body gain weigh!/ JOOg body weight al 

MI-2 M2-3 M3-4 M4-5 M0-5 

WUhout inorganic fcrU|ftatie>n; 

Tilapia 
Common carp 
Grass carp 
2:1 
T: to pi a 
Common carp 
Grauc.L*? 

Tilapia 
Commo.1 f arp 
Crass oup 

2 * 6 
4 95 
5 23 

2 IS 
3 29 
3£Q 

1.3S 
2.74 
2.5? 

2-J5 
5 02 
5 61 

1 57 
•J 22 
J 10 

137 
2 50 
2 5S 

2-36 
5.65 
5.40 

\ 95 
3 93 
3 35 

1 15 
2 76 
2 5S 

i M 0.66 
1.09 0/6 
1.13 Q.72 

l o t 0 63 
l .M 0.90 
0 8? 0.90 

104 065 
1,60 0.56 
1.21 oso 

1 n 
I 29 
1 31 

! 0? 
; 31 
131 

10c 
I 32 
I 3'-

M « Month. 

http://ur.Ii


EFFECT OF STOCKING RATIO AND CHEMICAL FERTILIZATION ON 
POND WATER QUALITY AND GROWTH PERFORMANCE OF SOME 

WARM WATER FISH SPECIES 

Table 1 AYK*J£ feh todv lcnph(cn) aj ifleac) Ml}; fmillnfiaq uid stocking ra'.io *.td iStc infcxKtiocL 

Items MO 

La lion: 
10.1*0.21 
3 EiO.OS 
6.5-iOJl 

lie frrlililJiicn: 
10 6*0 13 
3 :='<<>$ 

Ml 

13 9=0.26 
S Si0.17 

12S10 26 

Sf-^fi 32 

Bodjr length * 
KJ2 M3 M4 M5 

FertitiuLiun 
lnorxswc ffrtili 
Tibpa 
Common carp * 
Gni iorp 
Without jnor^ar 
Tilipn 
Con: non carp 
Grass carp 

MO 

La lion: 
10.1*0.21 
3 EiO.OS 
6.5-iOJl 

lie frrlililJiicn: 
10 6*0 13 
3 :='<<>$ 

Ml 

13 9=0.26 
S Si0.17 

12S10 26 

Sf-^fi 32 

162*0.30 
)2Oi0.73 
15.410.30 

15.7*0.14 
U.710 47 
15 7x0 26 

U.0±0.40 
15.110 67 
22 610.S3 

17.8*0.29 
17 710.49 
22.K0J3 

21.CH0.W 
19 4±0.35 
2B.310.65 

20.UO.26 
20.6*0 73 
26.410.30 

23 0±0.}4 
235*0 34 
33.611 If 

31.91027 
23.6tO.74 
34.6x0.37 

Slocking ratfo: 
I l 
Till pit 
Common cKp 
Crasi cup 

103:021 
3 o.-unj; 
6G1O lj 

y .ml IK 
t.' ■ ■ i«■ t>: 

!5 6x0.2U 
)0 4i0.15 
15ti0.2S 

11.6iO.Z3 
13.3*0.96 
25.3iO,83 

21,1*0.15 
19.010.60 
77.tA0.30 

23.310,4/) 
22.0iO.34 
35.3*0,42 

2:1 
Tibpi* 
Common carp 
Gnu carp 

10.2iO2l 
3.S1CLI1 
6.61O.I6 

S2if»lw 
13 0±0 IX 

3 6.410.35 
11.1=0.30 
15.610.28 

1S.6AD.17 
l6.S±0.4t 
23.4i0.S7 

3O.6i0.35 
20.310.27 
21.8*0.94 

22.5i0.2S  
23.5iO.2S  
32.Wl.71 

TiUpU 
Common carp 
Gnsacarp 

10.5*0.31 
3.&10.10 
5.7iO,I0 

13.7iO.35 
9.410.23 

13.210.30 

15.8*0.24 
K210.3S 
] 5.3*0.49 

17.2±0.55 
17.Si0.66 
21.9UM1 

20.1*0.36 
21.510.77 
26510.42 

2l.6i0.35 
25.HO.64 
34.210,49 

Interaction between fertilization and stocking: 
Inor^inlc fcrlllttattoa: 

ratio: 

1:1 
Tilapra 
Common cur* 
Griiaca^) 

10.lsO.33 
J.0i0.ni 
6.3iO.Ul 

13 2:0,10 
SI K1 16 

12ii!tV:i' 

15.310.33 
I0.510.2S 
L6.OiQ.50 

IS.5iO.2J: 
13.810.44 
20,3*1.16 

21.210.16 
19.711.01 
27.Ji0.2fl 

24.010.57 
22.51050 

2:1 
Tilapta 
Corn man carp 
Gniscarp 

10.(HO.23 
3.810.16 
6.5*0.23 

K5i0,02 
S.liO.13 

13.0i0.2S 

16,810.60 
10.710.4* 
t5.7iO.44 

IS.3i0.15 
55.5*0 28 
24.U1.30 

2L2±0.44 
20.0*0.28 
30.5*1.04 

23 010 28 
24.Ol0.2S 
317*1.60 

5:1 
TUapii 
Caramon carp 
GfTUCBTp 

30.2iO,60 
3.5*0.06 
6.7*0.16 

M,2iO,60 
9.2HU0 

13.5*0.23 

L6.3i0.16 
14,1*0.44 
14.5*0.23 

17.3*1.20 
I12J&60 
22.7iO.44 

20.8*0.33 
20.2*0.60 
27.0*0.57 

22.210.44 
24.0*0.57 
33.1 ±0.60 

Table 7, Cortinucd 

Iienu M0 Ml 
Body length at 

M2 M3 MA K5 

Wilboul inor^i 
1:1 
Tilapia. 
Cowmen carp 
Ofiss ctrp 
2:1 
TiUpla 
Cosunoncarp 
G f i a a p 
an 
Tilt? la 
Cornnwri carp 
Grass carp 

tfilcfcrtiliiatian: Wilboul inor^i 
1:1 
Tilapia. 
Cowmen carp 
Ofiss ctrp 
2:1 
TiUpla 
Cosunoncarp 
G f i a a p 
an 
Tilt? la 
Cornnwri carp 
Grass carp 

10.5*0.30 
3.5±0.!6 
6.S±0.I6 

14,5*0.28 
7.7±0,I6 

I2.0i0.2g 

15.8*0.16 
10J1O.16 
1S.5±0.2S 

18.7*0.44 
17.5±1.W 
23.0*0.57 

21.0*0.28 

26.710.44 

22.710.16 
71.510.2* 
35.1*0.72 

Wilboul inor^i 
1:1 
Tilapia. 
Cowmen carp 
Ofiss ctrp 
2:1 
TiUpla 
Cosunoncarp 
G f i a a p 
an 
Tilt? la 
Cornnwri carp 
Grass carp 

10.5iO.28 
3.7J0.16 
fi.«±0. IS 

K8±0.16 
S.34M6 

13.0*0.28 

16.0*0.23 
n.s*o.2S 
15.5i0.23 

17.7iO.16 
17.5*3.23 
22.Oi0.2S 

20.0*0.28 
20.7*0-44 
27.0*0.57 

22.0i0.2J 
23.0*0.28 
34.2*0-W 

Wilboul inor^i 
1:1 
Tilapia. 
Cowmen carp 
Ofiss ctrp 
2:1 
TiUpla 
Cosunoncarp 
G f i a a p 
an 
Tilt? la 
Cornnwri carp 
Grass carp 

10.li0.16 
3.740. I£ 
6.KA0.I6 

13.2=0.16 
9,7±0.44 

I2.ti0.-44 

15.3*6.11 
13.5iO.2S 
16.010.76 

17.G10.2S 
17.5*-: 22 
21.2*0.33 

19.410.23 
22.Jt0.92 
25.7*0.33 

21.0*0.28 
26.3*060 
34.5±0.86 

M = Monih. 

http://23.6tO.74
http://77.tA0.30
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http://13.0i0.2S
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http://IS.3i0.15
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"*bk I. AIUJTXU of witrcx. of tody kziffi is ifTrctai w i t fcflllizz&ja i s i jr,x£r£ r*1^ an! 
faer ifiier*d*onL 

sov 4.' 
HO Ml 

MtantqmrcsoT 
M3 M< K 5 

Lncfpuuc 
1 CIS CO) on 1.07 £.1 oa; 

7 o.o: j * : 6 2* 157 316 121 

a ' » i a oi 0.32 0 t 7 12J7 I S * 224 

E/ror 41 8J7 66< A.K «.95 14.13 34.32 

1.1 - Month 

T>blf 9, Coftdilion ha or of fcsh K liTtnid wvii fcnilitcwn md nodi-i; rxdo md tiitL* ir^cncjsra 

lirm MO Ml 
Condnion itasx ft 
M2 M3 M< « 5 

Krrtllll-ition 
tiiorx*rJc TfrttllutlDn: 
Tjl*pa 1.33*0.05 114IQ03 1.51*0.03 1.71*0.14 1.49*0.03 .4ltO.G3 
Cmimonwp 3-71*0 23 3 21*0.24 4.18*0.37 3.2240.32 3iG9i0.15 L 1240.07 
Grmtvp 1.06*0.05 t.«2*0.OS 2,47*0.09 X 1610.26 1.24*0.07 I .Cfcttl! 
Without Jnort»nlr (-trtiUxaUon: 
Tilifiu 1.24*0.(0 1.14*0.05 1.45*0.02 1.66*0.05 X.ttiQ.Oi 1.45*0.04 
Corrunofl cvp 3 91*0 27 26J*0X» 3.12*0.07 150*0.23 110*0-1* 107=0.16 
Ciiuarp 09J.003 1.OH>J03 135*0.07 Z21lO.ll 137*0.05 .Q.91i0.03 

HivcVSttfi rillo: 
U 
Tilapi* 
Common c*ip 
Gmicvp 
2:1 
Tl.' j j i i l 
i ' . tun,';, i i.^ 

Common ct.'p 
Gnu cup 

1.291005 
3 31*0.15 
1.06*0.07 

L.tfiPOi 
3 fSi'J.3: 
0.95*0.03 

M 9*0.06 
4.27J0.23 
D.PWO.W 

1.2Q10.O5 
163*0.07 
15-4*0.03 

J7U0.W 
1.40*0.03 

1.21*003 
3.40iOJ5 
1.63*0.12 

1.5140-01 
3.9140.15 
139*0.0? 

l.-cj'.u.i:,-
•;.wjitf.:»7 
144*0.01 

1.50*0.01 
3.44*0.23 
140*0.14 

1.51 ±0.04 
3.21*0.51 
1.43*0.32 

I.OJiO.U-

I.S9*tJ.20 

1.91-W.I9 
2.47*0.32 
142*0.14 

1.43*0.02 
S.S2/C.X 
1.41*0.05 

Ijn^iwi 
17C10.& 
1.24*0.13 

1.6310.06 
1C 310.26 
1.56*0.07 

1.37=002 
245*0.10 
O.U=&02 

l.-:urfj us 

1.30*0 29 

1.53*0.04 
1.10*0.15 
0.93*0.04 

Inlcraction between fcrlUiuition «nd stocking rat io: 
[nor£inlt TcrtUUatioo: 
1:1 
Tilipii 1.35*001 !J3inC2 1.51*0.03 l.SJ±0.04 1.46x0.(0 1.37=0.05 
Common ewp 3.12*00) 2.67*0.« 4.16*0.19 4.27*0.31 3.25*0.47 132=0.12 
Cmsuup U?*O0? 1.00*0.0} 141*0.20 296*0.47 1.29-0.05 0.15=0.05 
11 
Til»pi« I.4Z=0U? 1.15*0.01 1.52*00? 1.59*0.04 1.41*0.05 139=0.04 
Commoner }.61=04l 2.t6±O.IO 5.39*0.43 3.19*0.20 ISO1O.C6 1.95=0.05 
Orauorp 0.97*0.04 13610.05 136*0.15 1.51*0.24 0.99*0.10 1.41-0.5* 
5:1 
Ti|»pi» 1.21*014 1.73*0.06 1.50*0.02 1.9**0.42 1.55*0.07 1.47=0.05 
Cororaonoip 4.40iOC2 4.13«0.I0 2.99S0.2* 119*0.18 X 12*0.20 110=0.12 
Ofxucaip 1.01*007 1.19*0.09 2«5*0.tO 10040.11 1.43*0.09 055^0.03 

T*tor 9, Cortirwod 

lierru MO 

Wlllwut InorxinEt CmltUstion; 
1:1 

Cooimon cup 
Gum carp 
2:1 
Ti]«pu 
Comnua CKJ 
Gnwcirp 
5:1 

Cccimcncvrp 

123rO)i 
3.63*0.51 
0.94*007 

1J4±0.05 
4.] 5*0.051 
O.pjjOOr 

1.16*0.04 
4.15*0 31 
0.94*0-07 

Ml 

106=O.W 
2 67^0 16 
1.4U0.03 

1,03*101 
256=0 0£ 
1.44 »0.« 

1,33=0 02 
265*0,25 
I .3WW 

Corwiwxi l%cux H 
W2 M3 

1.51*0 01 
3.66*0.11 
137*0.05 

us*aoi 
3 94*0.10 
151*0.07 

1.<1*Q.0S 
116*0 3i 
1.9U0 13 

1.47*0.03 
139*0.0* 
12i*0.07 

1.49*001 1.14*0.01 
3.1is014 N' 176±0.64 
115*0.17 14tiOJ3 

M4 

1.4<iO.CM 
3.7li0.3? 
1.51*0.08 

i.ciiOCd 
ICTftO 11 
1.49*0.11 

1.72*0C6 
115*025 
I.70U106 

>/J 

1J 7*0.01 
2J9J0.13 
0.90*0.05 

!,40=0.07 
113=005 
C53i0W 

1.59=2.07 
130±O.0S 
0.90=0.07 

N{» WcoliL 
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