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SUMMARY

This study was carried out in two fish farms in El-
Fayoum Governorate to investigate water quality,
cvaluate the effect of chemical fertilizers and arti-
licial diet on the performance and feed efficiency
of Oreochromis niloticus and Mugil cephalus, and
determine pesticide residues in water and reared
lish. Average values ol water temperature in fish
farms and water source ranged between 25.6 and
30.6°C. The highest values of dissolved oxygen
were observed during April while the lowest val-
ues were found in Junc and July. There was a neg-
ative relationship between water temperature and
dissolved oxygen, a positive relationship was
found between temperature and water salinity.
The highest values of weight gain (270.90,
209.20g), specific growth rate (1.15,1.16), feed
consumption (240.60, 270.48g) and fecd conver-
sion ratio (0.89, 1.01) of O. niloticus and M. ceph-

alus, respectively were found in fish fed on artifi-
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cial feed and rearcd in fertilized ponds when com-
pared to fish fed on artificial dict only or reared in
fertilized ponds without supplementary feed. The
pesticide residues of chlorpyrifos ethyl and fen-
propathrin were detected in water at mean levels
ranged 0.10 - 0.25 mg/l. Both fish species con-
tained fenitrothion residues at values (0.525 mg/
kg and 0.255 mg/kg for O. niloticus and M. ceph-
alus, respectively) which are higher than permis-
sible limits. Although the residues of fenitrothion
and carbaryl were not detected in water, they
were found in both fish species which could be at-
tributed to the ability of these pesticides to bioa-

cumulate in the aquatic organisms,

Keywords: Fish farms, Oreochromis niloticus,
Mugil cephalus, artificial feeding, pond lertiliza-
tion, fish performance, water quality, pesticide

residues.
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INTRODUCTION

Fehe onimportant source of protein for El-
Favoum Governorate due to the presence of Qa-
roan Lake (55 thovsand feddans) | lakes of Wadi
ERGGn (23 thoosand feddans ). Abd El - Rah-
ran (997 reported that, there are about 74 pri-
vate bish tarms (870 feddans) which located at the
southom part of Qaroun Lake . Qaroun Lake pro-
duction was reported to be 1500-1800 ton/year
and this of Takes of Wadi El-Rayan is 700 ton/
vear (Gencral Authority Report, 1977). Fish farms
prodoction ranged 600-1000 kg /fed fyear. In such
resources, different fish species are  produced,
among them are tlapias and mullets, which have
been introduced to pond-fish-culture system many
vears ago and showed good growth and survival

rales.

Fertihization of fish farms is the simplest and most
cconomic way for increasing planktonic organ-
isms, which used as natural food for increasing
fish production. Also, fish yields on natural food
alone are 0o low 10 cover fixed cconomic cosls,
and so supplemental or artificial feeding is re-

quired. (Collins and Delmondo, 1976).

It is recognized that nutrients content in agricultu-
ral drainage water will be beneficial in fish farms,
and therefore effluent reuse is to be encouraged,
but unacceptable health and environmental risks

cannot be tolerated (El-Sharkawi, 1992).
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The present study was carricd out in two |
farms irrigated by agricultural drainage water,
stocked by two fish species (Oreochromis nil
cus and Mugil cephalus in El-Fayoum Gover
rale to cover the following points: (1) invesi
tion of some parameters of water quality duii
the growing scason of fish; (2) evaluation of
effect of artificial feeding only, artificial feed;
with inorganic fertilizers and inorganic feriliy
only on the fish performance and feed efficien
and (3) determination of pesticide residues iny

ter and reared fish.
MATERIAL AND METHODS

Experimental Design: ,

Two commercial private fish farms located ati
southern part of Qarun Lake in El-Fayoum Go
ernorate were investigated. Each fish farm co
sists of three earthen ponds (3 feddans each)
irrigated by Dayer El-Berka drain. In the first fi
farm, artificial dict was offered in the first pon
The artificial feed consists of 40% wheat bn
0% soybcan meal, 21% fish meal, 27% m
meal, 1.5% cotton seed oil and 0.5 vitamin #
mineral premix with a total crude protein perce!
age of 30.0 (Table, 1). The second pond was U
plied by artificial diet and inorganic fertilizf
(750 g urea and 1500 g superphosphate/fed). L
third pond received the inorganic fertilizers ot
which was added every ten days. All fish p_ond"l‘
the second farm were left as a control with neil

artificial feeding nor chemical fertilization.
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The two lish tarms were stocked with two lish
species. Qreochromis niloticus  and Muagil ceph-

aluy 8000 fhingerlings ol O.niloticuy

(20.00g40.12, 9.5 c¢cm) plus 8000 fingerlings of

M. cephaluy (23.00 ¢+ 0.20, 10.5 cm) were

stocked in each pond of the two fish farms.

Water quality ( Physico-chemical analysis ):
Composite water samples were monthly collected
from cach fish pond to measure the following

physico-chemical parameters.

1- Temperature and Hydrogen lon Concentra-
tion (pH).

Water temperature was measured using thermom-

cter and pHowas measured using o digital (H1

8424 microcomputer pHl meter).

2- Chloride Salinity:
The water salinity (Chloride) was calculated by
multiplying the value of chlorosity by a factor of
2.47 and adding 0.216 according to the chloride
salinity equation for Qaroun lake (Meshal 1973)
as follows:

S %0 = [C1%0 x 2.47] + 0.216.
where :
S%eo : The (chloride) salinity and CI %o : the
chlorosity.
The chlorosity was determined according to Mo-

haris method as described by APHA (1992).

Table (1): The experimental feed formulation.

Ingredient %o
Wheat bran 40
Soy been meal 10
Fish meal 21
Mcat meal 27
Cotton sced oil 1.5
Vitamin and mineral premix* 0.5

Nutricnt composition : (Determined on dry matter basis)

crude protein % 0.00
Ether extract % 3.89
Ash % 3.38
Gross cnergy (K cal/Kg) 4500
Protein/energy ratio 920

* Vitamines and Mineral mixture cach | Kg of mixture contains: 4.8 m.1.U.
Vit A 0.8 m LU Vit D3, 4.09., Vil I, 0.8 g Vi K., 4.0 g, Vit B124.0g.
Vit B2,0.6g Vit B6, 0.49 Selenium., 4.0g Vit Pantothenic acid, 8.0 Vit,
Nicotinic aeid, 400 my. Vit, Folic acid, 20mg Vit, Biotin, 200 ¢ Chloride,
4.9, Capper, 0,49 lodine, 12 g. Iron, 22 g. Manganese, 22 g, Zine,
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1. Dissalved Oxygen (D.0L):

Dissolved ovygen mowater wis meastred i mg/l
aecordine 1o modified Winkeleris method (APHA

ln‘):|

Pesticide Residues in Fish and Water:

A otal of 14 random composite fish samples (7
wmples O niloticus, 7 samples M. cephalus)
were collected during the growing scason of fish
and used 1o detect of pesticide residues in fish
flesh according 1o AOAC (1980). Detection  of
pesticide residues in composite water samples
was camed out according to the method de-

scnbed by Keith (1976).

Fish Performance:
Random fish samples from each pond were
monthly caught to determine fish weight and to

measure fish length,

I- Average Daily Weight Gain :

Avcerage daily weight gain of fish was calculated
using the following equation:

Average daily gain (ADG) =

Final weight (g) - initial weight (g.) / period

(days).

2- Feed Consumption and Feed Conversion
Ratio (FCR):

Feed intake ( about 3% of fish weight ) were re-
corded monthly and feed conversion ratio was

calculated as the amount of dry food fed per unit

90

live weight gain ol fish.

3-Specific Growth Rate (SGR):
Specific growth rate (SGR) was calculated USinE
the following equation:
SGR = (Ln W2- Ln WI/T) x 100
where : W2= the final body weight (g), W1
the initial body weight (g),
T = period in days (30 days).

Statistical Analysis:
Statistical comparisons between means was mad
using one way analysis of variance (Steel and Tor.

rie, 1980).

RESULTS AND DISCUSSION

Water Quality Data:

The average values of water temperature in all
treatments of fish farms and water source ar
shown in table (2). Tcmbgralﬁrcs in fish farms
ranged between 25.6 T 023 and 30.6 ¢
0.18°C.which are around the recorded temperatur

of El Fayoum fish farm (Mageed 1996).

It is well known that water temperature can affed
food metabolism and fish growth. In this respecl.
Eid et al. (1991) reported that increasing waler
temperature {rom 16 to 27°C improved growlhi
ralc and protein efficiency ratio for tilapia (O. !H"i
loticus). Rackocy and Mcginty (1989) indicult‘lr

that the optimum growth rates of tilapia (O. niloli

|
1
|
\
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cuy) were obtained in temperature ranged from

(28-30°C).

In the present investigation, values of pH in fish
Farms and water source are shown in table (3).
These values in fish farms ranged between 7.95+
0.12 (ponds with artificial feeding only) in No-
vember and 8.71% 0.06 (control) in May. In gen-
eral pH values of fish ponds, especially the con-
trol ones were in the alkaline side and higher than
the correspoding walter source values. Mageed

(1996) found that the pH values were around 8.42

when he studied zooplankton assemplages and
their role as natural food for the cultivated fishes

in El-Fayoum fish farms.

Dissolved oxygen (mg/L) values in fish farms
ranged between 6.18+0.17 (control) in July and
10.80+0.08 (ponds with artificial feeding only)in
April as shown in table (4). The highest dissolved
oxygen values in ponds water were observed dur-
ing April which could be attributed to the photo-
synthesis of aquatic plants and algae, while the

lowest values were found in Junc and July duc to

Table (2): Averages ol water temperature (°C) in water source and fish farms received artificial feeding
(AD) only, artificial feeding with fertilization (AD+F), lertilization only (F) and with ncither
artificial feeding nor fertilization (control) during growing scason,

Treatment Fish farms
Water
Nl(““h source AD AD+F F COI“rOI
April 25.6 26.1 26.00 26.2 259
(£S.E.) (0.23) (0.20) (0.20) (0.20) 0.14)
May 29.5 28.0 28.2 28.1 28.0
(xS.E.) (0.18) (0.18) (0.18) (0.20) (0.14)
Junc 30.6 28.2 28.3 28.1 28.0
(£S.E.) (0.18) (0.20) (0.23) (0.20) 0.14)
July 30.0 30.3 304 30.0 30.6
(xS.E)) (0.18) (0.18) (0.18) (0.20) (0.18)
Augusl 29.8 29.5 29.7 29.7 29.9
(£S.E.) (0.26) (0.18) (0.18) (0.19) (0.18)
September 28.9 28.5 28.8 28.7 28.9
(£S.E.) (0.14) (0.14) (0.14) (0.15) (0.18)
October 28.7 28.6 28.5 28.7 28.5
(#S.E) (0.18) (0.19) (0.10) (0.18) (0.18)
November 28.0 28.2 28.1 28.2 28.3
(£S.E)) (0.14) (0.21) (0.20) (0.20) (0.20)
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it souree and fish farms recenved artificial feeding (AD) only, ar-

L vtu‘.\ , .'| [ .l.llui‘ “u‘n‘l!\l‘h\uull/ won (AD# 1), tertilization only (FF) and with neither artificial feed-
e o Lernlization (control) during prowing season
[ vm{,‘ ;Jmcnl Iish farms
Water . .
Month T AD AD+F [F Control
Apnl 7.95 8.05 8.04 8.00 8.32
(1S 1) (0.00) (0.006) (0.06) (0.06) (0.10)
May Sl 8.36 8.33 8.40 8.71
(4S.E) (0.06) (0.09) (0.09) (0.08) (0.06)
June 8.58 8.25 8.27 8.20 8.67
(1S (0.09) (0.09) (0.09) (0.09) (0.08)
July 8.35 8.40 8.49 8.35 8.45
(1S.E) (0.09) (0.07) (0.07) (0.07) (0.09)
August 7.85 8.40 8.37 8.40 8.22
(£S.E) (0.12) (0.09) (0.09) (0.10) (0.09)
September 8.21 8.30 8.36 8.30 8.55
(#S.E) (0.07) (0.07) (0.07) (0.08) (0.10)
October 8.01 8.25 8.30 8.20 8.30
(#S.E)) (0.11) (0.09) (0.09) (0.10) (0.13)
November 7.99 7.95 7.96 8.00 8.11
(£S.E.) (0.07) (0.09) (0.05) (0.08) (0.07)

the increase of water temperature. However, Ma-
veed (1996) cited that the values of dissolved ox-
ygen m El-Fayoum fish farms were subjected to
wide variations (3.2 mg/L to 12.6 mg/L). In this
respect, Broussard (1985) pointed out that the fish
tilapia and mullet can tolerate extremely low lev-
cls of dissolved oxygen in ponds. For example,
Johnson (1986) reported that the tolerance level

for tilapiais 3 mg/L..
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Values of salinity (%o0) in fish farms ranged be-
tween 5.240.14 in April (ponds with artifici
feeding only) and 15.840.13 in June (control
(table 5). Mageed (1996) showed that the salinily
in the fish ponds of El-Fayoum averaged 5.2%
The obtained data indicated that there was a negd
tive relationship between water temperature and
dissolved oxygen (P < 0.01). A positive relatio”
ship was found between temperature and salinit)

(P< 0.01). Besides, there was no significant rel
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donship (P > 0.05) between water temperature
and pH. Landau (1992) pointed out that heating
:he water will reduce its capacity to hold oxygen.
Also Krant er al. (1982) found a good correlation
between  temperature  and  salinity.  Broussard
(1985) reported that tilapia can tolerate a wide
vange of salinitics, but changes in salinity greater
than 10-15%o0 should be gradual. However the
studies by Likongwe et al., (1996) showed that a
combination ol 32°C and 8%o salinity was most
conductive to maximum growth of tilapia O. ni-

loticus.

Pesticide Residues in water

The pesticides residues (mg/L) found in waler
source and fish farms are shown in table (6). The
present data showed that water samples contained
chlorphyrifos cthyl and [enpropathrin at mean lev-
cls ranged from O.1'1 mg/l (ponds with artificial
fecding and fertilization) to 0.252 mg/l in water
source and control fish farms.  However there
were no residues of carbaryl, fenitrothion and fen-

valerate in any water samples ol the water source

or fish farms. In this respect, Mehaseb (1996) de-

tected residues of other pesticides in water
Table (4): Averages of Dissolved oxygen(DO) values (mg/l) in water source and lish Tarms received arti-
ficial [ceding (AD) only, artificial feeding with fertilization (AD+F), fertilization only (F) and
with neither artificial feeding nor fertilization (control) during growing scason.
Treatment Fish farms
Water
Month source AD AD+F F Control
April 11.20 10.80 10.70 10.68 10.20
(xS.E) (0.26) (0.08) (0.07) (0.26) (0.09)
May 10.70 9.00 8.36 8.90 8.45
(*xS.E.) (0.13) (0.12) (0.12) (0.12) (0.18)
June 6.20 7.00 6.60 6.80 6.36
(£S.E)) (0.18) (0.12) (0.13) (0.14) (0.15)
July 6.23 6.58 691 6.90 6.18
(+S.E.) (0.17) (0.16) (0.16) (0.16) 0.17)
August 7.81 8.20 8.19 8.25 8.20
(XS.E) (0.15) (0.14) (0.14) (0.15) (0.14)
September 8.11 8.90 941 9.50 8.91
(+S.E.) (0.12) (0.15) (0.15) (0.16) (0.13)
October 8.00 8.95 8.73 8.90 7.90
(+S.E.) (0.07) (0.07) (0.07) (0.08) (0.16)
November 8.0l 9.30 9.21 9.35 8.16
(£S.E)) (0.13) (0.18) (0.18) (0.16) (0.13)
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Table (5): Averaves of salinity values (%) in water source and lish Furms received artificial feeding
(AD) only, artificial feeding with fertilization (AD+F), fertilization only (IF) and with neither
artificial teeding nor fertilization (control) during growing scason.

Treatment Fish farms h
Month Walter source AD AD+F F Comrolﬂ
April 3.1 5.2 5.3 5.2 6.6
(+S.E) (0.14) (0.14) (0.13) (0.14) (0.13)
May 3.2 6.8 7.4 7.2 9.2
(+S.E) (0.08) (0.14) (0.14) (0.13) (0.15)
June 3.9 11.6 1.9 11.8 15.8
(S.E.) (0.13) (0.15) (0.15) (0.16) (0.13)
July 3.7 10.8 1.1 10.9 10.7
(£S.E)) (0.12) (0.15) (0.15) (0.16) (0.13)
August 4.6 10.5 10.8 10.8 14.00
(£S.E.) (0.09) (0.12) (0.12) (0.14) (0.12)
September 3.1 5.6 5.4 6.00 6.7
(£S.E.) (0.16) (0.12) (0.12) (0.12) O0.11)
October 3.5 54 53 5.5 6.4
(£S.E.) (0.16) (0.12) (0.12) (0.12) O.11)
November 3.7 49 4.8 49 6.2
(£S.E.) (0.13) (0.12) (0.12) (0.12) (0.12)

Table (6): Mcan values of pesticide residues (mg/L) in water source and fish farms received artificial
fceding (AD) only, artificial feeding with fertilization (AD+F), lertilization only (IF) and with
neither artificial feeding nor fertilization (control).

Treatment Fish farms
Water

Month source AD AD+F F Control
Carbary | n.d. n.d. n.d. n.d. n.d.
Chlorpyrifos 0.252 .110 0.110 n.d. 0.252
cthyl. (£S.E.) (0.02) (0.00) (0.00) (0.00)
Fenitrothion n.d. n.d. n.d. n.d. n.d.
Fenpropathrin 0.110 0.110 0.110 0.10 0.250
(+#S.E.) (0.06) (0.06) (0.06) (0.06) (0.00)
Fenvalerate n.d. n.d. n.d. n.d. n.d.

n.d. not detected.

Vet.Med.J.,Giza.Vol.50,No. 1(2002)
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lsamplcs collected from “Qaroun Lake™ during
| summer scason where traces of the pesticides B-
\; BCI1. lindanc, heptachlor, endrin, dicldrin. DDT
| and malathion at mean levels of 0.38, 0.25, 5.52,
7 0.001.0.48, 4.82 and 0.44 mg/l, respectively were

found.

Fish Performance and FFeed Conversion :

The highest value of final body weight of O. ni-
loticus (291.00 g) was found in fish fed on artifi-
cial feed and rcared in fertilized ponds when com-
parcd to of fish fed on artificial diet only or
reared in fertilized ponds without supplement-l
[eeding (P<0.01) (table 7). The same trend was
observed for specific growth rate (SGR), feed
consumption and during growing season (P<0.01)
There was slight improvement in fed conversion

for ish reccived artificial feed and reared in lerti-

lized pond as compared by those fed artificial dict
only (Figures | & 2). These finding be attributed
lo the increasing of natural food by inorganic fer-
tilizers and availability of artificial feed that ac-
celerated the growth rate of Q. nioticus. In this re-
spect, Heut (1975) reported that growth of tilapias
depends on the available natural and artificial
fced. In a recent study in Kenya fish farms, Gupta
et al. (2001) came 1o the same conclusion with
their experiments tilaplia/Clarias polyculture in
fertilized ponds receiving commercial feeds or

pelleted agricultural by-products.

Similarty, the highest final body weight of M.

Vel.Med.J..Giza.Vol.50,No. 1(2002)

cephalus (292.20 g) was found in lish fed on arti-
ficial feeding and reared in fertilized ponds when
comparcd to the other treatment of fish feed on ar-
tificial feeding or reared in fertilized ponds with-
out supplementary feeding (P<0.01) (Table 8).
The same trend was observed for specific growth
rate (SGR) and leed conversion ratio (FCR) dur-
ing growing scason as shown and Figures (3) and
(4). As shown in Figures (1) and (3), the maxi-
mum growth rate values of specilic growth rate
(SGR) for both fish species were found during the
period from June to September of the growing
season. This mainly attributed to the higher tem-
perature values during these months which accel-
crated the feeding and metabolic rate of fish.
These results are in agreement o a greal extent
with the findings of Eid et al (1991) who reported
that fertilization and supplementary feeding com-
bined led to better growth rate of Liza ramada
comparcd to supplementary feeding only. Howev-
er, Sadek et al. (1986) found that the daily growth
in weight of M. cephalus at El-Baharia Oasis

amounted to 0.7 g after 243 days.

Pesticide Residues in Fish:

Data presented in table (8) showed that samples of
O. niloticus from fish larms during the growing
season were found to contain the same concentra-
tion of fenitrothion and fenpropathrin in all treat-
ments which were (0.52540.06) and (0.26710.19),
respectively. No pesticide residues were lound in

the control except carbaryl which was detected at
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[ohe (7 Mhe average performance parameters of O, niloticus reared in fish farms with artificial l:cc(lillg
(AD) only, artificial feeding and fertilization (AD+F), fertilization only (F) and with neither ar-
uficial feeding nor fertilization (control).

Treatment
Paramelers AD AD+F F Control | +SE
Initial Wight (g) 20.10 20.10 20.10 2030 | 0.12
Final weight (g) 281.30% [ 291.00A | 271.00C | 210.40° | 0.60
Gain in weight (g) 261.20% | 270.90A | 250.90€ | 190.10° | 0.59
Specific growth rate (% day) I.14 [.15 [.12 1.08 0.02
FFeed consumption (g) 234.00% | 240.607 n.d. n.d. 0.59
Feed conversion ratio (FCR) |~ 0.90 0.89 n.d. n.d. 0.01

* n.d. not detected.

Table (8): The average performance parameters of M. cephalus reared in fish farms with artificial leed-
ing (AD) only, artificial fceding and fertilization (AD+F), fertilization only (F) and with nei-
ther artificial fceding nor fertilization (control).

Treatment
M AD+F AD F Control Control
Initial Wight (g) 23.00 | 23.10 23.12 23.20 0.30
Final weight (g) 292207 | 285.208 | 272.00€ | 216.40" 0.59
Gain in weight (g) 269.208 | 262.108 | 249.88€ | 193.20P 0.57
Specific growth rate (% day) | 1.16A 1.13A 1.078 1.048 0.02
FFeed consumption (g) 270.48A | 255.118 n.d. n.d. 0.53
Feed conversion ratio (FCR) 1.01 0.97 n.d. n.d. 0.03

* n.d. not detected.
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a mean level of 0.14140.08. On the other hand,
carbaryl, chlorpyrifos cthyl and fenvalerate were
not detected in any of fish samples collected

[rom lish ponds.

While samples of O. niloticus collected from fish
farms (except control) contained fenitrothion at
values higher than the permissible limits (0.05
mg/ke in meat of mammales), fenpropathrin resi-
dues in all fish samples gave values lower than
the permissible limits (0.5 mg/Kg for cattle meat),
according to FAO (1997). In this respect, Do-_
aheim er al. (1990) found that tilapia samples col-
lected from El-Fayoum Governorate contained
pesticides residules of lindane, aldrin, endrin,
dieldrin, B-B-DDE and (DDT at mean levels of
0.2, 0.19, 5.006, 0.42, 0.22 and 6.61 mg/Kg, re-

spectively.

Concerning mullet fish M. cephalus, the results

presented in table (10) showed that samples col-
. w gl e ¢ ' .

lected from fish farms during the growing scason

containcd carbaryl at thc same concentrations in

~all treatments (0.203+0.14 mg/Kg) except control

ponds . Similarly, fenitrothion was delected in all
fish samples and its concentrations ranged be-
tween 0.255 and 0.319 mg/kg. However, the pesti-
cides fenopropathrin, fenvalerate and chlorphyri-

fus ethyl were not detected in all fish samples.

It could be noticed that carbaryl residues in M.
cephalus were as the same values of the permissi-
ble limits (0.2 mg/Kg for cattle meat) according to
FAO (1997). Concerning fenitrothion, fish sam-
ples gave higher residues values than the permissi-
ble limits (0.05 mg/Kg for meat, FAO 1997)., Me-
haseb (1996) found that mullet samples collected

Table (9): Mcan valuces of pesticide residucs (mg/kg) in O. niloticus reared in fish farms received artifi-
cial feeding only (AD)(, artificial feeding and fertilization (AD+F), fertilization only. (F) and
with neither antificial feeding nor [ertilization (control).

Treatment
Parameters AD AD+F F Control
Carbaryl n.d. n.d. n.d. 0.141
(£S.E) (0.08)
Chlorophyrifos Ethyl n.d. n.d. n.d. n.d.
Fenitrothion 0.525 0.525 0.525 n.d.
(xS.E.) (0.06) (0.06) (0.06)
Fenpropathrin 0.267 0.267 0.267 n.d.
(£SE) (0.19) (0.19) (0.19)
Fenvalerate n.d. n.d. n.d. n.d.

* n.d. not detected.
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Je residues (mp/kg) in M. cephaluy reared in lish farms reccived artifi-

Table (10): Mean values of pestici resi _ M. cephl d - lish la Ve
artificial feeding and Tertilization (AD+19), fertilization only (IF) and

cial feeding only (AD), art Ing ar
with neither artificial feeding nor fertilization (control).

Treatment )
Parameters AD AD+F F Control
Carbaryl 0.203 0.203 09.203 n.d.
(+S.E) (0.14) (0.14) (0.14)
Chlorophyrifos Ethyl n.d. n.d. n.d. n.d.
Fenitrothion 0.255 0.255 0.255 0.319
(3S.E) (0.07) (0.07) (0.07) - (0.08)
Fenpropathrin n.d. n.d. n.d. n.d.
(£S.E)
Fenvalerate n.d. n.d. n.d. nd. g

1

* n.d. not detected. |
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Figure (1): ﬂlc average spcciﬁc growth rate (SGR) of 0. niloticus reared in fish farms with artificial
feeding (AD) only, artificial feeding and fertilization (AD+F), fertilization only (F) and with
neither artificial feeding nor fertilization (control) during growing scason.
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Figure (2): The average fced conversion ratio (FCR) of O. niloticus reared in [ish farms with artili-
cial feeding (AD) only, artificial feeding and fertilization (AD+F_, fertilization only (F) and
with neither artificial feeding nor fertilization (control) during growing scason.

*. - —ADF
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Figure (3): The average specific gross ratc (SGR) of M. cephalus reared in fish farms with artificial
feeding (AD) only, artificial feeding and fertilization (AD+[9), lertilization only (F) and with
ncither artificial feeding nor lertilization (control) during growing scason.
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Fig. (4y: The sverzze fond conversion ratio (FCR) of M. cephalus reared in [ish farms with antificial -
" feeding (AD) eoly. zruficial feeding and fenilization (AD+F). fertilization only (F) and with
neither znificial {zeding nor fertilization (coatrol) during growing season.

from Qaroun lake during summer season con-
tained B-BHC. lindan , aldrin, endrin, dieldrin, B
B-DDE. DDT malathion and dimethoate at a
mean values of 0.11, 0.12, 0.02, 0.070, 0.09, 0.02,
0.004. 0.03 and 0.05 mg/Kg, respectively, which
are in the permissible range of those pesticides.
Also, Shereif and Mancy (1996) reported that the
organchlorine pesticides were found at higher lev-
cls in tilapias and mullets collected from Manzala
fish farms than in fish reared in the treated sew-

age water of Suez wastewater treatment and

reuse facility.

The collective data of pesticide residues indicated
that the levels of pesticide residues found in fish

reared in fish farms of El-Fayoum Governorate

100

greatly varied according to fish species. It is wor
thy to mér:l‘ion that although the pesticide fen:
trothion was not detected in water (table 5), it wa
detected in both - fish species (table 8). Also,
same findings w&é-.\observcd in case of carbaryl?
O. niloticus (control) {tables 5 & 9). This couldk
due to the ability of 1hc\_\,§c pesticides to bioaccum
late in aquatic orgur;‘i\sms (Teran and Siem
1987).
\
Finally from the present results , one can be ¢
cluded that under the Egyptian environmental ¢
cumstances in El-Fayoum fish farm . it is beuter!
supplement fish culture by artificial feed plus e

tilizers 1o achicve maximum yish performance.
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