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1\DSTRACT 

Gr••• carp fi",erU",. of 3.8 ell tnttt.' aYer... stenderd 
length end bodv weight of 0.55 .. wer. reared tn CClnCrete 
ponds end fed diats contatnt", different lew's of tha 
aquatic plants, Pot-..ton pactiMtua (P ) Ind ..j_ ..tap
( II). The experi-ent ' ••tedf.·" ct.Ya. The beat grewth 
end ~lghe.t surviv.l r.tas wera achieved when fish fed 100x 
or 50% P • At tha end of the experi~t, the aYer... weight 
incre••lof these fish .... significant'y better than any 
other expertMental IIrQl4). ,... conta;ni", (II.) produced 
the least growth and survival r.tas. The differences;n 
..ight between fish fed this weed and poultry fNd were not 
significant. Feed conversion ratio ...s beat for the ration 
containt", P •p

DI'IRODUCI'ION 

The grass carp (Ctenopharyngodon idella), sometimes known 
as the white amur, is a large cyprinid indigenous to certain 
large rivers in siberia and China that has been widely 
introduced throughout Asia, much of eastern Europe, and more 
recently into the United States and Egypt. It has a. uni~ 
development of the pharyng.al teeth' which facilitates ~IJ. 
cutting and shredding of plant material, and has become the 
sUbject of wide interest because of its potential use in the 
biological control of aquatic weeds (prowse, 1971: Ho.er et 
al. 1975; and Shirman et a1., 1983), thus, increase the 
opportunity for fishermen to use the lakes. However, the 
grass carp has not been investigated sUfficiently to 
determine its potential for feed on pelleted aquatic plants. 
This study was initiated to deteraine growth and survival 
rates of grass carp fed two different aquatic plants and 
plant-prepared diet combination. 



MATERIALS AND METHODS 

The present work was undertaken in Alexandria at the 
Governorate Fish Farm near El-Nozha Airport. On 14 
Septemper, 1988, grass carp fingerlings of J.8 em initial 
average standard length (S.L.) and body wjight (wt) of 0.55 
g were stocked at a rate of 1~ fishlm, in ten concrete 
ponds, each with an area of 9 m water capacity and a mean 
depth of about one meter, and with a water flow of 
approximately 1.5 l/min. The fish used in the present study 
were spawned at the above mentioned Fish Farm, and 
acclimated for two weeks prior to initiation of the 
experiment. Five experimental diets were formulated from two 
local aquatic plants and a poultry ration as follows: 1) 
Diet A: 100% poultry feed (PF); 2) Diet B: 50% pOUltry feed 
+ 50\ of the aquatic plant, Najas armata (N ); 3) Diet c: 
50% poultry feed + 50% of the aquatic p1an~, Potamogeton 
pectinatus (P) and 5) Diet E: 100% of the aquatic plant 
(Na ). The ap~roximate chemical analyses of these diets are 
shown in Table 1. DietS·A, B, and C were given to the fish 
in pe1leted form, while d','s D and E were used in dried 
form. Fish were fed to butiation twice daily, with a 
measured quantity .offeed, and the uneaten quantity was 
weighed. 

Table 1
 
The proximate analysis of the experimental diets
 

Chemical c~sition 

Type of diets Moist- Fiber Prot­ Ash Ether NFE Total 
ure ein extra 
x x X ctX x x 

Diet A: 100X poultry 
feeel' 

9.5 9.75 14.00 14.47 2.40 49.88 100.00 

Diet B: SOX poultry 
feed + SOX equat ic 
plant, ..j_ ..... 

8.93 6.83 
" 

15.90 21.80 1.22 45.34 100.00 

Diet C: SOX poultry 
feed + SOX equatic 
plant, Pot-.etan 
pecUn8tua 

9.75 8.85 14.0 7.95 t .24 58.21 100.00 

Diet D: 100x equetic 
plent, Pot-.etan 
pectin8tua 

10.50 9.50 13.90 3.22 0.70 62.18 100.00 

Diet E: 1oq1 equ8ttc 
plent,"j_ .....t. 8.37 4.50 18.56 29.00 0.30 39.27 100.00 

, Ca..erci.l poultry feed. 
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Dissolved oxygen, pH, and water temperature were 
determined daily at 7.0 a.m., while ammonia was monitored 
once a week according to the American public Health 
Association (1980). The condition factor (K) was estimated 
according to Lagler (1956). 

Body weight was recorded bi-weekly, Sampling consisted of 
measuring 50% from all experimental population. At the and 
of the experimental period (68 days), the ponds were 
compoletely drained and the fish were collected, counted and 
weighed. 

Growth rate and daily feed consumption were estimated 
according to Kilambi and Zdinak (1982) as follows: 

X 100 
Growth rate ( % /day) 

FC X 100 
Feed consumption 

Where FC feed consumed : t S8 days: WI = initial 
weights of fish : W2 = weights of fish at the end of rearing 
period. 

RESULTS AND DISCUSSION 

1. Water quality: 

The recorded data in Table 2 clearly indicated that water 
quality in all ponds were adequate for grass carp. The water 
temperature ranged from 17.6 to 26.9 0 C. Grass carp is a 
warm-wat~r fish, the upper lethal temperature for fry is 38­
39 0 C, Lut it can winter at 1 - 20 C (Bettoli et al., 1966; 
and Opu5zynski, 1972). Its oxygen requriment is low and the 
lethal level for fry is 0.32-0.60 mg/l (opuszynski, 1972). 
In the present study the level of dissolved oxygen ranged 
from 4.0 to 5.1. The pII value was not less than 7.0 during 
the experimental period (Table 1). Huet (1972) recommended 
that the most suitable pH value for pond culture was from 
6.5 to 9.0. As for the ammonia level suitable for fish 
CUlture, Sharma and 0la1l (1986) reported that an ammonia 
level not exceeding 2.1 mg/l is suitable for fish farming. 
In the present study, this level ranged from 0.1 to 0.17 
mg/l, and the lowest value was observed when fish fed diets 
containing the P aquatic plant (Table 2).p 

2. Feed consumption and feed conversion ratio: 

The results in Table 3 clearly demonstrated that grass 
carp fed on the diets containing the aquatic plant P had 
lower feed consumption rate and best feed conversion rRtio. 
In contrast, the fish fed on the diets containing the 
aquatic plant Na had consumed relatively more feed but used 
it less efficiently. These result seemed to be positively 
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correlated with the increase in the relative amount or born 
experimental aquatic plants (Table 3). 

The experimental diets including the aquatic plant P 
proved to have better feed conversion than the poultry fpeg 
(Table 3). Blackburn and sutton (1971) found that grass carp 
fed on aquatic plants gained more weight than that fed on 
dried fish food. It was observed that this fish did not use 
supplementary fish feed efficiently (Pretto, 1976; and Ta] 
and Ziv, 1978). In the present work the poultry feed proved 
to be slightly better than diets containing the aquatic 
plant (N a ). Mitzner (1978) and Leventer (1981) found that 
grass carp consumed all major plant grobe ups with greatest 
preference for Potamogeton sp., while Douglas et al. (1978) 
observed opposite attitude for Najas sp. Hossain (1959) 
reported that lack of palability of water hyacinth Wct5 

probably associated with the presence of high percentalQ or 
potash and chlorine in water hyacinth. The aquatic pl~nt 
Najas armata was found to have a high ash percentage 
(Table). This might influence its value. Boyd (1968) stated 
that on a dry weight ~asis. many aquatic plants contained as 
much or more crude proteln, (e fat and mineral matter as 
many conventional forage cr.. Fiber value was usually 
lower than for these crops. But high quantities of tannin 
might decrease the digestibility of protein. The superiority 
of the diets containing the aquatic plant (P > might be thep 

T8bI~ 2
 
'he average physical and c~...lc.t propert feB of the of he basins water
 

S~p'_r October Nov~... 

Basin 00. pit 0.0". Aft'I'nOf"1fe T""". p" 0.0". Arrrnonfe T""". p" 0.0". AlTmOOi 8'""".CO CO CO"",II ""'II Ill!IIl "",II ""'II mgll 

I end 2 26.0 8.2 4. I 0.17 22.9 7.8 4.6 0.14 18. I 7.1 4.5 0.14 

-~--------.-_.-

3 end 4 26.5 8.2 4.4 0.14 23.0 7.8 4.8 0.13 18.3 7.2 4.4 O. '4 

5 .nd 6 26.7 8.3 4.3 0.12 23.3 7.8 5. I 0.10 18.6 7.1 4.5 0.10 

7 and 8 26.9 8.3 4.0 0.11 23.4 7.B 4.3 0.10 18.9 7.0 4.3 0.10 

9 and 10 26.4 8.1 4.1 0.17 22.7 7.7 5.1 0.17 17.6 7. I 4.3 0.14 

t 0.0. : 01 ssot "ed oJ(YlJPfl. 
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Table 3
 
Percent feed consumption, feed conversion and condition
 

factor ( K ) of grass carp fed, four vegetation diets
 
and prepared pelleted feed. 

Condi tion 
factor K 

Type of diets % Dai ly feed Feed conver- Init- Fin­
consumption sion ratio ial al 

Diet A:	 100% poultry 15.56 5.6 0.95 1.20 
feed 

Diet B: 50% poultry 
feed + 50% aquatic 17.73 6.4 0.95 1.20 
plant, Najas al"lllata 

DiH c:	 50% poultry feed, 
+ 50% aquatic plant, 12.42 4.9 0.95 1.30 
Potarnogeton pee_ 

-_._---_._­
Diet 0: 100% aquatic 

plant, Pot.->gctOf! 11.22 4.0 0.95 1.30 
pectinatus 

Diet E: 100% aquat·jc 
plant, Najas an- 19.21 6.9 0.95 1.20 

result of better assimilation of nutrients from the ration. 
Also, the ash percentage of the aquatic plant (P ) as shown

Rin Table 1 was not high as in the aquatic plant (N ).a 
3. Survival and Growth rates: 

The fish survival percentage was fair and ranged from 
83.33% to 100% (Table 4), indicating the posibilityof 
rearing grass carp fingerlings on the tested diets. The 
highest percentage (90% and 100%) were achieved with the 
diets which contained the aquatic plant (P )' The higher waspits percentage in the diet, the higher was the fish survival 
rate (Table 4). It was of interest to observe that the lowst 
level of arnmopnia (0.1 mg/I) was recorded in the water where 
the fish were fed (P ) diets.p 
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Table 4
 
Survival and growth rates of grass carp fed four
 

vegetation diets and prepared pelleted feed.
 

II 
Type of diets Stocking Av. initial Av. final Gain in Survival 

rate 
fish/m3 

weight 
gin 

weight 
gm 

weight 
X / day 

X 

Diet A: 100% poultry 10 0.55 22.406 5.45 86.67 
feed 

Diet B: SOX poultry 
feed + 50% aquatic 10 0.55 22.10b 5.43 83.33 
plant, Najas anBata 

Diet c: SOX poultry feed, 
+ SOX aquatic plant, 10 0.55 22.90a 5.48 90.00 
Pot~ton pee. 

Diet D: 100X aquatic 
plant, Potamogeton 10 0.55 23.10a 5.44 100.00 
pectinatus 

Diet E: 100X aquatic 
plant, Najas a~. 10 0.55 22.30b 5.44 89.63 

II	 in the same column insignificant d i ff erences between means wi th 
same letter ( P 0.05 ). 

The growth rate of the grass carp fingerlings (Table 4) 
followed similar trend as observed above on water quality, 
feed consumption, feed conversion ratio and survival rate. 
Although grass carp grew on all experin,ental djets, they did 
best when fed diets which contained 50% or 100% (P). The 
differences in weight between fish fed (N ) and f~sh i~j 
pOUltry feed were not significant (Table a 4). Also, the 
condition factor (K) for fish fed diets contained (Pp ) was 
the best. These findings could be explained as prev~ously 
mentioned about feed consumption (Hossain, 1959; Douglas et 
al., 1978; Tal and Ziv, 1978; and Leventer, 1981). 

CONCLUSION 

It may be concluded that the aquatic macrophites 
esn'2cially Potamogeton pectinatus may be used efficiently as 
additional feed for grass carp production, and this in turn 
may help decreasing production expenses of this fish 
species. 
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