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ABSTRACT 

The present work was conducted in commercial farm at Shakshouk, 

Fayoum Governorate to study the effect of stocking density and diet type on 

growth performance, feed utilization and economic efficiency of grass carp 

fry during nursing period. 

In this study 3600 grass carp fry with average weight 2.72 ± 0.4 g 

obtained from, Beni-Suif, General Authority for Fish Resources 

Development (GAFRD). Fry was distributed randomly on 12 hapas to 

examine six treatment, two stocking density (25 and 50 fry/m
3
) and three 

diet types (manufactured diet, MD; formulated diet, FD and poultry manure 

with rice bran that fermented together, PMFD). Treatments were, (1) 25 

fry/m
3
 that fed MD, (2) 25 fry/m

3
 that fed FD, (3) 25 fry/m

3
 that fed PMFD, 

(4) 50 fry/m
3
 that fed MD, (5) 50 fry/m

3
 that fed FD and (6) 50 fry/m

3
 that 

fed PMFD. Two hapas per each treatments, hapas was fixed in nursing pond 

(2100 m
2
).  

The results revealed that grass carp fry at a rat of 25 fry/m
3
  exceeded 

significantly on final weight, total gain and daily gain that of the higher 

density. Final weight, weight gain and daily gain increased significantly with 

fry fed on manufactured diet than other diets. The lowest values of growth 

performance with fry nursed at density 50 fry/m
3
 and fed PMFD. 

Feed utilization was improved in the same trend of growth 

performance. But economic efficiency and net returns were improved with 

high density fry that fed on PMFD. 

INTRODUCTION 
During summer months, fish farm ponds face acute problems due to 

high temperature specially in shallow ponds. Extensive weed growth 

frequently clogs intake pumps and filter systems, interferes with recreational 

activities, and causes water quality to deteriorate. Methods of controlling 

excessive aquatic weed growth are mechanical (chaining, raking, weed 

cutters, hand harvesting), chemicals and biological. Mechanical methods are 

often labour-intensive and costly. Chemical treatments are also expensive 

and can directly or indirectly harm other aquatic life and water quality. 

Biological methods are the best to control aquatic weed.  
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Cyprinids are by far the largest group of cultured fish throughout the 

world (FAO, 2006) and grass carp is one of the largest members of the 

family Cyprinidae, and is the only member of the genus Ctenopharyngodon 

(Froese and Pauly, 2004; ITIS, 2004; Shireman and Smith, 1983; 

Chilton and Muoneke 1992). Grass carp (Ctenopharyngodon idella) were 

introduced into the polyculture in order to control weeds in ponds and 

increase pond productivity through supplementary feeding with terrestrial 

grass (Pennisetum purpureum). Grass carp is used worldwide for this 

purpose, and its growth performances are excellent in tropical areas (Glasser 

et al., 2003 and Froese and Pauly, 2004). 

Some experimental results of plant control by grass carp in canals 

and ditches are available from New Zealand (Edwards and More 1975), 

Egypt (Gharably et al., 1982), England (Mugridge et al., 1982), Sudan 

(George 1983) and California (Stocker et al., 1990). 

Grass carp have proven as effective control of nuisance aquatic plant 

growth (Guillory and Gassaway 1978). Cultured grass carp may reach up 

to 1 kg in the first year and grow approximately 2-3 kg/year in temperate 

areas and 4.5 kg/year in tropical areas (Shireman and Smith 1983). A study 

by Shelton et al. (1981) on grass carp growth at different stocking densities 

indicate that the growth was strongly affected by density.  

The objective of this study was to investigate the effects of stocking 

density and diet type on nursing grass carp fry. 

MATERIALS AND METHODS 

 The present work was conducted at the commercial farm in Shakshuk 

region, Fayoum Governorate during the period from 20/5/2006 to 20/7/2006. 

The fry were put in 8 m
2
 fine mesh net enclosures (hapas) fixed in nursing 

pond to evaluate the effect of two stocking densities and three types of diet, 

in a factorial design system for grass carp fry to reach to fingerlings size, to 

distributed on a farm ponds for controlling growing plants. Fry of grass carp 

Ctenopharyngodon idella were brought from Beni Suif hatchery and 

transferred farm.  

 3600 grass carp fry with average body weight of 2.72 ± 0.4 g were 

distributed randomly to 12 hapas to examined six treatment, two stocking 

densities (25 and 50 fry/m
3
) and three diet types (manufactured diet, MD; 

formulated diet, FD and poultry manure with rice bran that fermented 

together, PMFD). The 1
st
 treatment contained 25 fry/m

3
 fed MD; the 2

nd
 

treatment contained 25 fry/m
3
 fed FD; the 3

rd
 treatment contained 25 fry/m

3
 

fed PMFD; the 4
th
 treatment contained 50 fry/m

3
 fed MD; the 5

th
 treatment 

contained 50 fry/m
3
 fed FD and the 6

th
 treatment contained 50 fry/m

3
 fed 

PMFD). Two hapas were used per each treatments, the factorial design used 

in the experiment was presented in Table 1. The chemical composition of the 
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tested diets were as follows, 25% CP, 6% EE, 8% CF,  9% ash, for MD, 

25% CP, 7% EE, 9% CF, 6% ash for FD and 19% CP, 8% EE, 12% CF,  

19% ash, for PMFD. 

 Fry fresh weight, number, feed offered, feed costs and selling prices 

were obtained. Growth and feed parameters, survival rates and net returns 

were calculated. Water pH, dissolved Oxygen (DO) and salinity were 

measured periodically by Orion digital pH meter model 201, Cole Parmer 

oxygen meter model 5946 and Orion 105 salinity meter, respectively.  

Analysis of variance and comparisons between means were conducted 

applying Statgraphic Package Software (SPSS, 1997). The following 

formula was used for analysis of variance 

Yijk =  + Si + Tj + STij + eijk       where         

Yijk  is observation,          = overall mean,  S = stocking density effect 

 T = type of diet effect,   ST =  the interaction between S and T,  

eijk is the experimental error        ijk  is the rank following S, T and replicats. 

Table (1). Factorial design used in the experiment.  

Grass carp fry 

25/m
3 

Diet type 50/m
3 

200 
rep 1 

rep 

2 200 Manufactured diet (MD) 400 
rep 1 rep 2 

400 

    

200 
  

200 Formulated diet (FD) 400 
  

400 
    

200 
  

200 
Poultry manure and rice bran, 

fermented (PMFD) 
400 

  
400 

    

RESULTS AND DISCUSSION 

Water quality 

Results of Table (2) showed water quality parameter recorded during 

the experimental period. Averages of these parameters (2.9, 6.45 and 8.36) 

were in the suitable range for grass carp fry (Chilton and Muoneke, 1992; 

Shireman and Smith, 1983; Federenko and Fraser 1978). 

Table (2). Water quality parameters recorded during the experimental 

period. 

Items 
Salinity, ppt DO, mg/l pH 

Min. Max. Min. Max. Min. Max. 

May 2.4 2.6 4.00 10.20 7.64 8.84 

June  2.9 3.1 3.50 9.44 7.94 9.01 

July  3.0 3.3 3.00 8.56 7.84 8.91 

Average 2.77 3.0 3.50 9.40 7.81 8.92 

Overall average 2.90 6.45 8.36 
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Growth performance 

Results on Table (3) showed the effect of stocking density on final 

weight, weight gain, daily gain and specific growth rate percentage (SGR). 

High values were recorded with low density and significantly differences 

than high density in all growth parameters. This may be due to the presence 

large area which each fry was taken and low crowdness in each hapa 

compared to high density regardless to diet type effect. Such trend was 

reported by Shelton et al. (1981) who reported that grass carp growth at 

different stocking densities was strongly affected by density. Also, 

Wohlfarth et al. (1985) showed that growth performance and survival of 

tilapia were influenced negatively by increasing fish stocking rate.   

Table (3).  Effect of stocking density of  grass carp on growth 

performance and survival rate during the nursing period. 

Item  Grass carp/m
2 

SED 
25 50 

Initial weight, g 2.73 2.72 0.007 

Final weight, g 14.30
a 

12.17
b 

0.86 

Total gain
1
, g 11.57

a 
9.45

b 
0.86 

Daily gain
2
, g 0.19

a 
0.15

b 
0.014 

SGR
3
 % 2.67

a 
2.42

b 
0.10 

- Averages in the same row having different superscripts are significantly  different (P< 

0.01).         

-  SED, standard error of differences. 

1, Final weight – initial weight      

2, Weight gain/period, day (62)               3,  {(ln W2 – ln W1) 100/days number}   

 

Results of the effected diet type on final weight, weight gain, daily gain 

and SGR were shown in Table (4). There was a significant effect, high 

values were recorded with manufactured diet followed by formulated diet 

and then fermented diet. These results may be due to good values of 

nutrients in manufactured diet because of balanced composition, extrusion, 

heat treatment and pellets form, which not allowed to lose in water pond and 

stayed long time in a solid form, which gave a good chance for fry to 

consume all diet than other diets. Formulated diet approximately balanced, 

but in a powder form may due to loss of different nutrients in pond water 

especially when fry moved around the feeder. Fermented diet had a good 

smell to attract the fry and encouraged phytoplankton and zooplankton 

growths which fry depends mainly on it beside small parts of rice bran, these 

lead to poor growth compared to manufactured diet. Such poor growth may 

be due to its lower CP (19%) and growth energy along with its higher CF 

(Hassouna et al., 2002).  
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Table (4). Effect of diet type on growth performance and survival rate of 

grass carp during the nursing period. 

Item  
Diet type 

SED 

MD FD PMFD  

Initial weight, g 2.73 2.72 2.73 0.009 

Final weight, g 14.60
a 

13.58
ab 

11.53
b 

0.96 

Total gain
1
, g 11.87

a 
10.86

ab 
8.80

b 
0.95 

Daily gain
2
, g 0.19

a 
0.18

ab 
0.14

b 
0.02 

SGR
3
 % 2.70

a 
2.59

a 
2.32

b 
0.11 

-Averages in the same row having different superscripts are significantly different (P< 0.01).         

-  SED, standard error of differences. 

1, Final weight – initial weight      

2, Weight gain/period, day (62)               3,  {(ln W2 – ln W1) 100/days number}   

Results of interaction between stocking density and diet type of grass 

carp fry were presented in Table (5). Final weight, weight gain, daily gain 

and SGR were significantly affected. The highest values obtained were with 

manufactured diet at low density of grass carp fry followed by formulated 

diet at the same density, but the lowest values obtained were with fermented 

diet at high density and the other treatment were in between. These results 

may be due to the good feed and environment of manufactured diet at low 

density, and the bad environment and overcrowdness at high density with 

fermented diet. 
Table (5). Effect of stocking density and diet type on growth performance and 

survival rate of grass carp during the nursing period. 

Item  

Grass carp/m
2 

SED 25 50 

MD FD PMFD MD FD PMFD 

Initial weight, g 2.74 2.72 2.72 2.72 2.72 2.73 0.013 

Final weight, g 16.10
a 

14.55
b 

12.25
c 

13.10
c 

12.60
c 

10.80
d 

0.51 

Total gain
1
, g 13.36

a 
11.83

b
 9.53

c 
10.38

c 
9.88

c 
8.07

d 
0.51 

Daily gain
2
, g 0.22

a 
0.19

b 
0.15

c 
0.17

c 
0.16

c 
0.13

d 
0.008 

SGR
3
 % 2.86

a 
2.70

b 
2.43

c 
2.54

c 
2.47

c 
2.22

d 
0.057 

- Averages in the same row having different superscripts are significantly  different (P< 0.01).     

-  SED, standard error of differences. 

1, Final weight – initial weight      

2, Weight gain/period, day (62)               3,  {(ln W2 – ln W1) 100/days number}   

Feed utilization and survival rate 

Feed utilization results are presented in Tables (6, 7 and 8). Feed 

conversion ratio (FCR) was significantly better with low density of grass 

carp fry than high density and significantly better with manufactured diet 

than formulated and fermented diet. These results due to the increase in fry 

growth. Regarding the interaction between stock density and diet type, 
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significant better FCR was obtained with manufactured and formulated diet 

at low density than the other treatment. The work of Shelton et al. (1981) on 

grass carp growth at different stocking densities indicate that the growth was 

strongly affected by density and Hassouna et al. (2002) on the effect of diet 

confirm such results. 
Table (6). Effect of stocking density of grass carp on feed utilization and 

survival rate during the nursing period. 

Item  
Grass carp 

SED 
25 50 

Feed intake, kg/hapa 6.87 12.33 ---- 

FCR 3.46
b 

3.86
a 

0.10 

Fingerlings No/haps 177 352 ---- 

Survival rate 88.50 88.00 1.51 

- Averages in the same row having different superscripts are significantly  different (P< 

0.01).         

Table (7). Effect of diet type on feed utilization and survival rate during the 

nursing period. 

Item  
Diet type 

SED 
MD FD PMFD  

Feed intake, kg/hapa 10.50 9.75 8.55 ---- 

FCR 3.43
b 

3.39
b 

4.03
a 

0.14 

Fingerlings No/haps 266 272 255 ---- 

Survival rate 88.67
b 

90.67
a 

85.00
c 

0.73 

- Averages in the same row having different superscripts are significantly  different (P< 0.01). 

Table (8). Effect of stocking density and diet type on growth performance and 

survival rate of grass carp during the nursing period. 

Item  
Grass carp/m

2 

SED 25 50 

MD FD PMFD MD FD PMFD 

Feed intake, kg/hapa 7.60 6.90 6.10 13.40 12.60 11.00 ---- 

FCR 3.30
d 

3.30
d 

3.87
b 

3.76
b 

3.61
c 

4.30
a 

0.11 

Fingerlings No/haps 177 181 173 355 363 338 ---- 

Survival rate 88.5
ab 

90.5
a 

86.5
b 

88.75
ab 

90.75
a 

84.50
c 

1.25 

- Averages in the same row having different superscripts are significantly  different (P< 

0.01).         

Survival rate was significantly improved with formulated diet 

followed by manufactured and fermented diet, this improvement may be due 

to the presence of Nigella sativa seeds in FD diet which have some 

properties as antiseptic, antibacterial and antibiotic activities. 
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Economic efficiency 

Results of economic efficiency as affected by stocking density of 

grass carp fry, diet type and interaction between them are shown in Tables 

(9, 10 and 11). The best net returns per 1000 fry and net returns/total cost 

were obtained with the high density of grass carp fry and fermented diet 

regarding the mean effects of stocking density (Table 9) and diet type (Table 

10), respectively. The interaction between stocking density and diet type 

showed that the best economic efficiency was with fry at high density that 

fed fermented diet. These results due to the equality in selling price of 1000 

fingerlings at the end of the experiment and that of other managerial costs, 

beside the low price of fermented diets compared to other tested diets. 

Under the experimental conditions, the fry that stocked at low density 

and fed the manufactured diet showed the best growth performance. Even 

though, the  high density of fry that fed the fermented diet was more 

economic at commercial scale.  

Table (9). Effect of stocking density of  grass carp on economic 

efficiency during the nursing period. 

Item  
Grass carp/m

2 

25 50 

Feed cost/hapa, L.E 9.86 17.64 

Fry cost /hapa, L.E 14 28 

Other cost /hapa, L.E 10 10 

Total cost /hapa, L.E 33.86 55.64 

Hapa selling price 44.17 87.92 

Net returnes/hapa 10.31 32.28 

Net returnes/1000 fry 58.48 92.13 

Net returnes/cost, % 30.45 58.00 

- Price of one kg of manufactured, formulated and fermented diet was 2.1, 1.4 and 0.65 L.E. 

respectively and the price of 1000 fry at start was 70 L.E. 

- Selling price of 1000 fingerlings was 250 L.E. 
 

Table (10). Effect of diet type on economic efficiency of grass carp 

during the nursing period. 

Item  
Diet type 

MD FD PMFD 

Feed cost /hapa, L.E 22.05 13.65 5.56 

Fry cost /hapa, L.E 21 21 21 

Other cost /hapa, L.E 10 10 10 

Total cost /hapa, L.E 53.05 44.65 36.56 

Hapa selling price 66.44 67.94 63.75 

Net returnes/hapa 13.39 23.29 27.19 

Net returnes/1000 fry 50.65 85.85 106.63 

Net returnes/cost, % 25.24 52.16 74.37 

- Price of one kg of manufactured, formulated and fermented diet was 2.1, 1.4 and 0.65 L.E. 

respectively and the price of 1000 fry at start was 70 L.E. 

- Selling price of 1000 fingerlings was 250 L.E. 
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Table (11). Effect of stocking density and diet type on economic 

efficiency of grass carp during the nursing period. 

Item  
Grass carp/m

2 

25 50 

MD FD PMFD MD FD PMFD 

Feed cost /hapa, L.E 15.96 9.66 3.96 28.14 17.64 7.15 

Fry cost /hapa, L.E 14 14 14 28 28 28 

Other cost /hapa, L.E 10 10 10 10 10 10 

Total cost /hapa, L.E 39.96 33.66 27.96 66.14 55.64 45.15 

Hapa selling price 44.12 45.25 43.12 88.75 90.63 84.37 

Net returnes/hapa 4.16 11.65 15.16 22.61 34.99 39.22 

Net returnes/1000 fry 24.23 64.03 88.38 63.69 96.72 116.42 

Net returnes/cost, % 10.41 34.61 54.22 34.19 62.72 86.87 

- Price of one kg of manufactured, formulated and fermented diet was 2.1, 1.4 and 

0.65 L.E. respectively and the price of 1000 fry at start was 70 L.E. 

- Selling price of 1000 fingerlings was 250 L.E. 
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تأثير كثافة التخزين ونوع العليقة على مظاهر النمو والكفاءة الاقتصادية لزريعة مبروك الحشائش 

 أثناء فترة التحضين

 رمضان محمد أبوزيد  

 مصر –الفيوم  -جامعة الفيوم –كلية الزراعة  -قسم الإنتاج الحيوانى

ةحبمظتتى لدويت ذ  هدتل دررلةتتى  -هته  لدررلةتتى متر ة رجتى ةجبريتتى شةشوكتى    ت ل أجريت 

ةأثير  ثبمى ةخ ين  ريعى لدةشر ل  ش ع لدعليكى جلر ةعرلا  لدشة   للاةتةوبر  ةتن لداتهلا  لد وتبا  

 للاقةصبريى أثشبا مةر  لدةحصين.

جتذ ةتذ  370 ± 27.2ةة ةو   شهب   ريعى ةشر ل ح بئش 0033لةةخرذ مر هه  لدررلةى 

ةتت   لدحصتت ع جليهتتب ةتتن ةوتترن هيئتتى ةشةيتتى لدثتتر   لدةتتة يى شششتتر ةتت ي    جتت  لد ريعتتى جلتتر

(  ثتلا  0 ريعتى/ذ 23   22 هدتل شبةتةخرلذ ةعتردين ةخت ين   (0 × 2ةعبةلا  مر شوبذ جتبةلر  

ر لجن ةت  رجيت  لد ت ن ةن لدعلائق  جليكى ةجبريى ةصشعى، جليكى ةر شى شبدة رجى، مر ى لد أش لع

 ثشةتت  لدهبشتتب  متتر  0ذ 8ةتتبجى(  تتتع   تتع ةعبةلتتى متتر هتتبشةين ةةتتبحى لدهبشتتى  20 ةتتذ ةخةيتترهذ 

 لدشةبئج لن: أظهر  قر  مرلن 372حتبن ةرلشر ةةبحةه 

  ن لدشهتتبئر  ةعتترع ةو قتت  ةعش يتتب متتر لدتت  0 ريعتتى/ذ 22 ريعتتى لدةشتتر ل لدةخ شتتى ش ثبمتتى 

لد يتتبر  لد ليتتى  لدي ةيتتى جتتن لد ثبمتتى لدعبديتتى.  تتهدل ةو قتت  لد ريعتتى لدةاتتهل  جلتتر لدعليكتتى 

 لدةصشعى ةجبريب مر لد  ن لدشهبئر  ةعرلا  لد يبر  لد ليى  لدي ةيى جن شبقر لدعلائق.

  ريعى دلةةر  22ةحةن لد  ن لدشهبئر  ةعرع لد يبر  لد ليى  لدي ةيى دل ريعى لدةرشب  ش ثبمى 

 ةاه  جلر لدعليكى لدةصشعى ةجبريب جن شبقر لدةعبةلا    بش  أقع لدكيذ دةظبهر لدشة  ة  

  ريعى دلةةر  ةاه  جلر مر ى لدر لجن  لدرجي  لدةخةر. 23لد ريعى لدةر حتش  ش ثبمى 

 بئتر ةحةش  ةظبهر للاةةوبر  ةن لداهلا ششوس لةجب  ةظبهر لدشة  أةب لد وبا  للاقةصبريى  لدع

ةن لدةرشيى  ه  ةبيهذ لدةرشر مر هه  لدةرحلى م بش  أحةن لدشةبئج ة  لد ثبمى لدعبديى  لدةر 

 ةاه  جلر مر ى لدر لجن  لدرجي  لدةخةر.

 


