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ABSTRACT

This experiment was carried out in the Central Laboratory for
Aquaculture Research from June to Ociober 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, 1000m”) were used in this study. Three ponds werc
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
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with 1500 tilapia, 300 common carp and 200 grass carp (75. 15 and
10% stocking ratio, respectively; 3:1 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 1 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 of fish 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 er al(1997) found that the survival rate
improved in fishponds fertilized with chemical fertilizer or animal
manure. Also the final weight of fish increased significantly.
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The objective of the present study was to investigate the effect
oi fertilization system and stocking 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
producticn, 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 fingeriings 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 the 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; i: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
comumon carp).

The fingerlings of Nile tilapia, Oreochkromis niloticus,
common carp, Cyprinus carpio, and grass carp, Ctenopharyngodon
idella, were obtained from Abbassa hatchery. Fish sample (30 fish per
species) was taken randomly biweekiy 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 1otal 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 = (W3-WQ) period
(days), where W1 = final body weight and W0 = 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)
V(W 1+W0)

Body weight, body measurements were stafistically analyzed

by two way analysis of variance as described by Snedecor and
Cochran (1982) according to the following model:
Xilk =M + Fi + §j + Fsij + eijk, where M = general mean, Fi — effect
of ith fertilization (I=1.2), Sj = effect of jth stocking ratio (j = 1.3),
Fsi) = 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 1). The highest phytoplankton count was
recorded during August and September menths, 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 | tilapia:] 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 eral {1993) reported that
the chemical fertilizers stimulate the natural food productivity
through phoiosynthests.

Zooplankion increased with chemical fertilization when
compared with the non- fertilized ponds. Stocking ratie 1 tilapia: 2
common carp recorded higher zooplankton concentration. while the
ratio 5:1 recorded lower zooplankton in fertilized and non-fertilized
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 fisk 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 cominon carp. Dissolved
oxygen concentrations in pond water ranged between 3.7 and 5.3 mg/l
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 valuc 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:l1 common carp recorded the higher (otal
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 sigaificantly (P<0.001 or 0.05)
with chemical fertilization during the whole experimental periods
except at the second month'(Ta‘dlt’.SfB & 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 ef 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 (1.13g per day per 100g 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 respect, Colman and Edward (1987) reported that inorganic
fertilizers has been promoted the growth rate of fish 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 decrcased, while that of common carp and grass carp
increased.

Fish live body weight was affected significantly (P<0.1 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 | 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 es 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 ali 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 I:1 and rearcd 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 the body 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 specics.
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Tasle 1. Nammx® food productizadn Bah's pondeos aflected by [enilizrion od stocking ratio
v differe experimental periods.

Ponds Junse July August Sceptember Qctober

Phytoplankton (ceits/ml):
Withou: [ertilizztion

vt 070 - 9420 16756 17832 10524
21 <262 2194 16036 16743 9830
51 405 8510 15345 16109 2012

Chemical {enitliztion

1:1 5410 10356 19730 18645 1750
2:1 4900 9826 18230 17369 10728
5:1 4600 9592 17550 16764 0o’
Zooplankion {cells‘mI)

Without fertilization:

1:1 113 412 624 - 544 n
2:1 73 359 452 467 297
5:1 . 58 304 415 398 m

Chemical fertliration:

1:1 144 470 769 512 480
21 123 410 674 353 383
51 g9 364 328 492 326

a The ratio = tilapia lish numbcers ; common carp numbers.

‘Table 2. Water quality as affected by fertilization #nd stocking ratio.

Withot chemical festilization Chemical f2+ilimtion

Tesns 121 2:1 5:1 1:1] 2:1 5:1

Temper {*C) 29.12 2900 29.10 29,12 2890 29.20
D. exyger {mg/1) 420 390 3.0 5.30 5.06 4,90
PE 8.70 8.60 860 9.08 3.90 870
T elkalinity (mg/l) 040 047 0.53 0.48 0.5¢ Q.67
T.H{mg/) 290,80 26330 294.80 31930 340.60 321.00
E£.C. {rmhog/cm) Q.73 035 073 093 054 092
Salinity (g/1) 0.25 0.25 0.24 032 C.33 0.32
TN{mglh 113 0.94 0.78 1.40 1.20 1.08
Tr G5 0.85 0.7 ety L3 0.92
Gl G.53 0.26 0953 1.54 .55 D.39

S 13.00 13.50 14.20 1110 11.50 11.50
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Tablc 3 Avenpe fah body wegr {f & €fauz ool jood s aeced with {enibzxtin wn
sodung NS and Ther LITWLE

. Body wupz u
hean ML M M2 W3 44 j24]
Pertihantion
Inarganic fertilaaticon.
Tilapm 18100 3302£ 36 G0 7 5137004 135G252 1TU521 5%
Comren enp 20s0 03 PR <k 1] 37022055 V60325 T£107 299 12117
Grunx carp 29500t 121072 714 293070 3778414 4153012
Without inorgatin fertilization.
Tilapia 14310 10 3071032 5724057 55018 117.9z; 4G 142,521 4%
Commas curp 201008 177204} 61.0n263 15721851 222117 2992513 8
Grass cagp 00060 We07 §7 6ui 05 11022186 275 3:230 IR
Stntkung ratio:
b1
Tilagn 14243 1 nana” RIS R RN L T el L N SR TR g
Comzpvin cap 19:007 14207 4500 §02%:1320 13L4L) IR0 &Y
(rass cary 290s00 26301 210000 1046a1.70" 33142451 41703 LY
21
Tilagsa 1420011 325404 SERgUr 91 Gal MY 125550700 155522220
Commen carp 2 05002 1481015 &) 100 13072152 2040x1910  240Ea) €2
G cup 2.910.02 L4063 9S1aI O 72720242° 332027030 4320 T7NT
31
Tilxpia 14.200.13 I2320.41° 59710970 #15:140° [16.4s1sY 14352107
Common oup 2.0:002 24052 9N 242701217 IITERLIY 46142071
Grass carp 294007 34Es1 08 20501210 W1 7:18 SISy 16332192

Interaction between fertilization and stocking ratio:
Inorgonlc frnilizatlaa:

1!

Tilapa 14,4205 30.7:0.55' $4.3105 1003369 13732072 16751180
Common carp 202103 13.220.21" 10.9:0.71 11.0:08) 145354099 130 5l
Guns curp 29:0.0) 28460210 95.5:0.55 23974095  J55.0:1 90

21 .

Tilapin 14.0.0.10 33,720.52° 0122121 2211069  137.320.58 17004001 -
Commaon carp 204003 154:0.2* 615507} 1210150 21TI4190 26892164
Giasy carp 29:0Q2 28 103" 95610 51 4005131 JBags1 0 43002140
3

Tilapis 14,1202 34.5:0.00° 51608 97.12063 17504054 156 820.62
Commun eap 2.0:0.0) 109:0.7% 929050 2463:=181  3E5.0:279  459.741.63
Giruss cap 2.9+0,0) 41,340 10 750:0.30  J08.8:1,71 303.6=174 30044330

Table 3. Consinued

Body weight a1
frerns MO M M2 »a M4 ]
\Without Inorgendc fertitleaion:
1
Tilapiw ¢ 14.340.0 N0 613090 RERTUE 13232110 16065121
Common carp 200,05 1302021 39308 9422130 131.3:095  1309=013
Grass curp 294004 24 121, 92° $12:180 VLI NTTIN0 I95450
1 .
Titapia 144020 3 2106)° 5355092 14.2:095 11432130 13832170
Coenmon cup 10:003 1420 20° 624012 108.4a170  [95.6:z241 2556.7=1,30
Grass carp 300,03 3452054 9462201 2WA41220  MLLI0 36952250
31
Tiaps 14315.15 3300 130 M9:0.80 7802100 1068=150 130.1xl61
Common catp 21:0.0) 25510 5° 9908304 2M91s1AD V061 N0 4LI0RINS
Cirass camp 3.0+0.03 28.1:0.65° p6.0s1.00 19472220 26702031 36612263

Table 4. Analysis of vaniance ol live body weight a1 affected with fertilization and stocking ratia
and their inleraclions.

SOV df Mean squares of
MO A A2 M3 R M3

lnorwnie
ferubotion (Fy ) 158 Nga2es o5 1820626 11ETE01=0 670

Siocking

nbha (R} > 002 65,8270 ST 554312000 IGPOSD.IETTS D)0 450
FXR N nn LEERh b 0 § 4 LR H 1631242 128380
Ervee LRI S | 55,34 3823 52957 1022117 1337522
MY Month,

= P<0.05, ** P<0O) 3nd =>* P<0,001.
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Table 5. Average fish daily body pain weiph {g/d) 13 aTected wath fertil:xtion and 2tociting o
and ther memazlions.

Dty body gaun werght a?
lteme MO 112 oS M3-2 | LEA MO-5

Fertilizatlon
inorganic fertilization:

Tilzgna 0.63 09 1.29 1.24 1.18 1o
Common carp 061 1.57 30 28 17 1.9¢
Grass c3rp 0.59 IR 13 2,69 4.27 1.36 273
Without inorganic fertilization:

Tilapia 0.54 0.90 0.93 1 0% 085 0.86
Common carp 0.52 164 3.00 27 1.70 197
Grasz cap 0.86 2.02 4,02 28 272 1)

Rimeline rathy

Tilapiz 0.55 DBy .29 (R a0 Ik

Common camp 0.41 0.96 1.9% 118 a.72 1.0%
Grass carp 078 218 162 4.02 220 176
pAt

Tilepia 0.61 0.86 L1 LI 0.93 an
Common carp 0.42 1.6} 2.25 244 1.96 1.73
Grass easp 0.95 212 4.40 3.52 240 268
5:1 )
Tilapia 0.60 0.91 0.92 0.96 0.90 0.86
Common carp Q.57 225 439 453 245 .06
Grats carp 1.0sS .52 4.1 312 226 240

Interaction between fertilization and stocking ratio:
Ingrganic fertilization:
1:1

Tilupia 0.55 018 1.52 1.48 1.42 i3
Comman cam 0.44 1.08 215 142 083 112
G1ass carp 0.85 223 4.E0 484 1.33 I
2] ]
Tulapia Q.63 Q.51 1.26 1.27 R 104
Common carp 0.44 1.60 1.98 2,98 1.88 .7
Grass cap 0.34 2.24 4,81 4.82 1,85 291
5
Tilapia 058 1.00 1.08 095 1.02 09s
Common carp 0.96 206 5.2 460 249 3.05
Grass carp 1.28 1.12 444 318 1.9 238
Table 5. Continued. - — .
Drily body gain weight al

Jtems Me-1 MIl-2 M2-3 M4 M4.5 MOC-5
Villwout inorgunic fertilizalion:

dh 5 ? 697 098
Tilsoia 038 1.0t 107 1.29 X

é‘ o::'-pmcn carp? 037 0.8¢ 1.82 1.23 0.65 0.99

' 3 320 2.59 261

Grass cup Q.70 113, 4.4 . 2.

N

Tilaoi . 0.81 LBl
Tifapia 0.56 (.81 0.9% 1.01 1

Clo::.:?mon cup 049 162 2.52 1.90 2.03 ] 69
Oiass P [RIA) pEid 399 xm 295 44

3 o .

B owmowmoop oo

conmen T 83 163 3.02 107 263 242
Grass carp ne3 1.9 3.62

= hornth.
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Tavir £ Aversgr fizhodaily Sody main weight [ per 100 g o hive body weight 28 affested wyiy
feztil:zznize 2nd siociang mmas and thelr 1hrasiors

—~

Sy body gain we:phn 11005 D0Gy weigr: &

Fems Mg 20 Py W2 o4 M5 | Ei
Fertilization

Inorganic lertilization:

Titapia 167 =1 ] .62 185 075 113
Commos carp 5 4R 356 270 1129 ce3 i.3]
Grass curp 5,58 307 246G A5 G 4g 133
Without inorganic fertitizanon:

Titapna 243 200 1) a7 UGS 1.09
Conimon carp & 5! 2 tE 268 137 Gs 131
Lirass caip 532 53 163 VA2 LED 1.31
$ocking ratio:

1

Tilagua 747 R Png Clk
Conmon cizp R LY 3 20 Lot -t LA
Grass carp 5.54 3% 287 138 Gs57 .31
2.3

Tilapa 26] 1.90 148 1.05 a6? 1.10
Cammon car 500 410 230 1.6 033 1.31
Grass cup 5.50 3.30 2,70 1.25 0.65 1.31°
e

Telapia 160 1.90 1.20 092 Loy LOS
Comrion carp 476 160 280 i.50 0.57 1.32
Grass carp 3.65% 260 286 1.20 G6% 1.3

listeraction hetween fertilization and stockinge ratin:
Inorgunie fertilization:

138
Tilapia 230 .80 197 120 URS [N B
Conmon cup 518 330 27 0.87 (.63 1.30
Grass cap 53 156 236 1.84 {.83 1.31
2:1
Tilapia 295 1,93 1.57 1.07 1.09 1.13
Cominon cap 513 4.06 el 1.717 0.7% 1.3
Grass camp 540 1.62 .86 1.54 D44 1.3}
5:1
Tilapia 279 202 1.33 055 0.0 11!
Coramon carp 570 330 232 1.46 0.58 £32
Giess carp 579 150 314 1.23 Q.57 1354
Table 6. Continued
: Daily body gun weighi ! 100 g body weight 2t
ltewmns MO-1 Mi-2 M2-3 34 M-S 0.5
Without inorgari¢ fertllination:
1 )
Tilama 245 218 1.3% 114 056 11
Commen ca 498 320 274 1.09 0.45 126
Grazs cap 523 3 B0 185 1.18 Q2 13
2:1
Tilama 138 1 87 137 1 0} 063 1 OR
Comman cwp j02 422 250 114 0.90 P 3l
Grss cap 363 310 183 Q8@ 0.9 151
CH
Tilopia 233 108 118 § G 063 10
Commen comp 5.65 393 L) 1.60 1.36 I:2
Grass carp Sy 338 258 Ly 68l 3!

A= Nonth.
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EFFECT OF STOCKING RATIO AND CHEMICAL FERTILIZATION ON
POND WATER QUALITY AND GROWTH PERFORMANCE OF SOME
WARM WATER FISH SPECIES

Table 7 Avcrape fish body lengh (em) as affected with fertilization and socking ratio and thar ineactions

Body kength a
ltems MO M1 M2 MO hi& ML
Fertitstion T TS
Inorganic fertilization;
Tilapa 10.1=0.21 13 9=0.25 1624030 18.0:0.0 21.010.17 pEReE %]
Commoncap . 3 549.08 § 52017 120073 15.3:0.67 19 420,15 23.510 33
Grass cap 6.5:2(r11 1261026 1542030 2 610.53 28.3140.6% 1361118
Wilthoul Jnarganic fertilitabion:
Tilapiz 1062013 132:07% 15.740.14 17.8:0.29 20.110.26 Newn
Commnon casp 37:n08 $ 622 1172047 i77:0.4% 20610 73 33.6:0.74
Grass cap ERTUREY 12616 13 1571026 121033 2641030 34.620.17
Stocking ratio;
|
Tilspis 103021 RN N 1562020 15.6.0.23 2.120,15 .03
Common cup 3008 ST R EH 1021018 11.3:0.95 19.020.60 2201034
Grass e [AAUIRS] Priln 15 $10.28 25.310.83 27.140.30 330042
21l
Tilapna 10,2024 I P Y] 1644035 15.6:D.17 2.640.35 1252018
Common carp 3121011 S2id Iy 11.1=0.30 16.5£0.48 20310.27 23,540.28
Grasa carp 5.640.16 1501918 15.640.28 B.410.87 28.820.4 32.941.7]
2\ -
Tilapis 10.32031 13.740.35 15.840.24 17.240.55 2011036 21.640.35
Common carp 364010 9.410.23 14.240,38 17.8:0.66 21.50.77 25.240.64
Grasy cup 5.740.10 13.240.30 15.340.49 21.9:2.41 26.340.42 3421009
Interaction betwcen ferlilization and stocking ratio:
[norgmnic fertilization:
1:1
Tilapia 10.2=033 112:0145 1531033 18.540.28 21.240.16 24.040.57
Common camp +.0:20.01 5014 10.540.25 13.8£0.44 12.7£1.01 22.510.80
Grass carp 632001 12008 16.0:0.50 20.3£1.16 27.5:008 Hrnd
21
Tilapia 10,020.28 14,510.02 16,840,60 18.330.13 21.240.45 23.040.2%
Commoncarp  3.320.16 212013 1072044 1553028 200028 240103
Grass carp 655028 130403 72041 2482130 3058104 31.7£1.60
5:1 '
Tilapis 10.240.80 14,240.60 16.320.16 173£1.20 2034033 naudsa
Common carp 3.530.06 924320 14340 44 18.240.60 20.2:0.80 24.000.57
Grass curp &.7x0.16 13.540.28 14.540.28 22 740,44 27.0£0.57 33341060

Table 7. Comtinued.

’ Body lengh at .
Tiems - bt} M3 M2 M3 M4 M5
Without inorganiz fertilization:
1k
Tilapiz. 106.5£0.30 14.5:0.23 1532016 13.730.44 21.6:0.228 Z27240.16
Cammen carp 3.820.16 17016 10.340.16 17.5£1.04 18.3:0.60 2154028
Grass carp 680,16 1204028 15.5+0.2% 1.040.57 26.740,44 355401
FH
Tilapia 10.5+0.28 14.8x0.16 16.0:0.23 17.7:0.16 X0.040.28 2202078
Coamon crp 3.7£0.16 £30.16 11.5=0.28 17.540.23 20,740, 44 23.0:0.08
Grass cup 6.2:0.15 13.0:0.28 15.520.29 204028 210,57 .20 42
L
Tilepis 10.840.16 1322016 133200138 17.040.28 19.4:03 21.040,28
Common carp 3.740.15 9.7=0 44 13.540.28 17,541 22 22.3:0.92 26,320.60
Grass carp 6.820.16 12840 44 16.080.76 21.24033 25.74033 4.5+0.85

M = Month

4
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Table L. Anabyriy of vartares of body bangfh as wleciad witk fortihization 128 £ottieg i and
G nleractyont.

ov 41 Wean equares of
| 24 j3d] M2 3 | 21 W3

Ince prrac

ferilaxnn (F} | [ $] oo orz l.o7 &I .o
Steciing

o (R} ? ol FEH G224 17 126 pirs 4
FXR 2 oul 052 oLz 12)2 19« 3
Eroe 43 | 2] A2 L0 1.9% 14,12 MR

M = Month

Table 2. Condibon Dactor of (h 1 afTeied with fenili zaion and stocking retio and the.r irmeractiom.

Condiion, [actor &2
Nemrs 140 M1 .ow | Xal M4 WS
FertTleation
lnorgande fertiflzatioe:
Tilspa 1.3310.05 1.241003 1.5120.2 1714014 1454003 A0
Lommon cap 3N 3zl 41848037 3.2040.32 303013 L1007
Grass earp 1064805 1.62:008 2474009 pRUTeR. 1.2410,07 162018
Withoul Insrgsalr Lertiliaton: ’
Tilwpia 1242000 1.140.05 1.4520.02 LO680.00 1.2080.04 1.4540.04
Commoa carp 2922027 2635002 33007 2501423 207 207:0.16
Gians carp 05130 U3 1430413 2254007 220001 1571005 09110}
Steclng ratio:
14
Tilapis 1.29:0 05 1.2040.05 1.510.0 1.5140,04 1.45:0.02 137002
Comumon caurp 3284035 263001 A9140.15 3.21:0.51 3.52e0.30 243010
Grass cam 1.0610.07 1.5410.03 239:0.00 1432032 1.41£0.05 03I=0M
23
Titqpia L1005 panng LA | ETFERLTS 1o5uzvar 1.{usu.L3
onm o SES3 210 .06 0,37 RV HIR I 27644105 2030005
Crass cup 0.9520.0) 1.4010.05 ZA%20.04 1.8940.20 1.2440.1) 1.20:0 29
axy
Tilapie 1.1020.06 1.28+0.03 1554001 194019 1.6310,05 1.5340.04
Common cap 417103 3.404035 3441023 2474032 2.6320.26 +.3040.15
Gruas cup 0.9R0.04 1.6320.12 24040 14 240,34 1.5540.07 0.5310.0¢
Inicraction between fertilization and stoclking ratio:
Inorganic Tertillaation:
11
Tilapin 1.15:001 133002 1.5140.00 1.55£0.04 1.48:000 1.37=0.0%
Comemnaon cxp JILow 26U0.05 4.1640.19 4273031 3.23:0.47 2.32:0.12
Grusap 1121007 1.60:0.03 2414020 2964047 1.29:0.65 085005
Ll .
Tilapin 1.42:002 1152001 LSU00R 1.59:0,04 1.43:0.05 159=0.04
Common tarp 36104 23620.10 5.39:0.40 3.19£0.20 20u0.05 195006
Crass carp 0.97:0.04 13410.05 136+0,1% 1.52:0.24 0.99:0.10 143=0.52
B
Tilpis 1212018 1.23:0.05 Lshmam 1.9810.42 1.5540.07 1472006
Coamon carp 4ahia? 415,10 195:0.24 21940.18 302 2.10=40.12
Orass cwp 1018007 1.2920.00 146540.L0 20040.41 1.43:0.09 0552003
Table $, Continued
Cenditn hctoe s
ema MO M1 [ 3 LY S
Wiihout Inarganic leritizadon: )
1:1
Tilapia 133014 i D&=0,04 1.512001 1.41=0.08 1454008 137001
Camman tvp 3631051 267016 3662011 L1035 37057 259:0.13
Gy carp 0007 1.4320.00 TA008 1.9140.13 1.52+0.C8 DD,
21 N
Tilapia 134008 123000 1352001 1.5M0.03 1.6310.08 | 0007
Common carp 41500581 256008 19440.10 259004 15720 1y 211=005
Coustexp a8410 07 1445000 251407 2254007 14901 LI 04
5:1
Tuapia L1504 13302 1APS2 00 1.34+0.08 1.7220 G5 1.59=C.07
Cernman oyp 41520 51 216510, 3M8=00 Y LNDH 150,28 1.5040.08
Oruss cap 041,07 135004 L15:0.07 1AR0 20 1.700.06 a.50:0.07

A = hioath
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