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ABSTRACT 

The physlcal. chemlcal and bacteriologtcal parameters of ponds water were studw 

Jed in order to opt1mac the condltions of llsh productivJty. Four Osh ponds in Abbas­

sa farm .9UpplJed ITom agrJeulture dr.aJJ1age waten were used, Water and nsh samples 

were collected equally tram the hatchery, fingerlings and two raising ponds each 
pond Over a period o{twenty months. nsh samples were examined for their bacterial I 

content, growth and survival rates Results 1I1dicatcs that ralsing P2 had the highest 
average values of NHlrN. NOZ-N. Total cc1ifarm (TC), Fecal coliform (Fe), faecal strepk 
tococcl IF'S) & Salmonella species were 0,27:t 0.024.0.99 :t 0.12.27.7 :.t 1.9.14.0 

:t1,8.31.0:t 2.4 &- positive resp., fallowed by pond (l) were 0.173-+O.012,0.084:t 0.008. 

20.6 :£1,6. 10.8:t 24.0:t 2,8 & positiverespectlYely compared With the lowest values 

estimated in the hatchery were 0.084:£ 0,007, 0.068:t. 9.6 xl.0, 4./ ::t 0.6,4,0 t: 01 

& ND resp .. Correspondingly, fish samples from P2 had the highest percentages or 
TC. Fe. FS and Salmonella species were 37.61: 4.2, 15.6::t 2.0. 5.7:t 0.5 & 3,62:f 

0.28 resp" followed by pond [l) were 26] ± 1.7, 10,6:t 0.9, 6,8:t 1.1. 2,02:t 0.4 

reap., This e;plain that Impairing of phYSlcal~chemjca1 of P2 followed by PI prOVide 

Optlmal oondJUOllS fOr multipliCation and survival of coliform and Salmonella spp" in 

both pond's water and /lshes, Moreover, growth rate; body weight gaJ11 &- surv1VaJ 

rales were higher in PI 32,88:t 4,Zg &- 96,0::t ],7% 8B compared With P2; 27.60::t 

3.0g &- 93.0:t 1.296. Therefore, fish productlvity can be enhanced if the water quality 

in the ponds wen' maintained at optimum levels. On the other hard, the publlc 

health signiDcancc of Salmonella. in fish as weJJ as the potential em1f'Onmental health 

unpact of pond water wtth exceedingly high coliform count;s released to water sources 

cannot be ignored. 

IS 

INTRODUCTION 
Aquaculture has been vigorously developed 

In recent years to achievc ",,'0 major purposes 
of food security and Income generation; the 
vast majortty of ihis is conducted 1n ponds 

(Olmo,ll and _ .... 20061· The total Egyp. 
tJan fish production reached about 960 thou~ 

sand tons 1n 2006. of which more than 61 % 

was from aquaculture. COAFRDt 2(07). TI1a~ 

pIa is the most popular fish 1n Egypt for their 
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favorable characterisUcs and production 

!Yang lOt &I.. 2008). Good fish management 
begins With an understanding of the physIcal. 

chem1cal and biologtcal characterIstics of the 

ponds. These charaetertstics determine the 
quality of fish the ponds can produee and the 

problems that may be encountered (Nt:eape 
and Bd.ema. 20(8). Water quality parameters 

such as ammonia and nItrite in ponds may af· 
feet the level of bacterial contaminatiOn of 
fish, (Saeed _ /,lab-. 2009); thls Is prob­
ably due to the effect of water qualIty on the 
:fish Immune respon.se, 80 profitable fishing 
can result from proper management of fish 
and ponds. The type and level of bacteria} 
populations associated with Carmed fish are 

useful indicators of quality and safety of fish 

for consumers, of much concern in ponds is 

the contamination of Oshes by fecal coliform. 
(II'apetaI:tovI et aI.. 20011). and their pres· 
ence in fish may cause a potential danger for 
human health (dha, lOt aI .• 20(8). Therefore, 
the atm of the present study was to establish 

the levels of physico-chemlcal and blologtcal 

characteristlcs of the ponds with a vicw for 
opt:lm1Zing the conditions of water for opti­
mum flsh productivity. 

MA77£'RlAL AND:METHODS 
1. /,Itucl;y!llte : 

This ReId study was carrted out dur1ng the 
period from April 2008 till December 2009 at 
the central laboratory for aquaculture rc­
search. El- Abbassa, SharkJa governorate. 
Egypt. It conducted on different production 
units belonged to the farm besides thClt water 
supply including; 

l .. The hatchery: Jt conststs of circular 
ta.nk:s With average slze B m3 for each. made 
from fiberglass and supplted with agricultural 

Man.tocrnI. Vet Mod • .1. 

drainage water after flltratlorl. The fry of Ore­
ochromts n110tlcus were reared In the hatch­
ery for one week and fed on pelleted ration 
contained 40% protein. 

2- Fingerlings earthen pond of average siZe 

50 x 40 m2 were stocked with at a rate of 
50,000 I feddan and reared for 40 day; fed on 
pelleted raUon contained 40% protein. Water 
losses were replaced by agricultural water 
every 2~3 weeks interval. The average final 
weight of fingerlings was 7.6::: 1.3 g. 

3· Ralalng poIIda (PI 6: P2), Two rectan­
gular shaped earthen ponds w:lth different 
size; the tlrst pond (PI i 170 x 50 m2 w:lth av­
erage stocking density 4 fishl m:2. Mean\\llUe, 
the second pond (P2) was 180 x 70 m2 w:lth 
stocking density 6 fishl m2. Fish In raiSing 
ponds were fed on a peUeted rallon eontatn 

crude protein 25%. Superphosphate, urea 
and chtcken manure were added as a fertiliz­
er. Water iOS3es from ponds were replaced 
trom the water supply every 2·3 weeks. Plank­

ton and weeds were pronounced in P2 than 

Pl. 

1l.l.IaII1pllDg~, 

Three hundred water samples were collect­
ed [rom both water source & ponds beSides 
360 fish samples from each production units 
throughout the prodUCtion pertod. 

1l.1.l.IaII1pllDgofWater , 
Water samples were collected bi-weekly 

In sterilized glass bottles 1250 mI) from 
three locations for each pond at a fixed 
hour of the day (9.0 hour) as described earller 
by Boyd, (1898). Results were averaged 
monthly. 
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2.1A.~""""of ........ 
tcr ............ 

Routine water quality parameters for tem~ 
perature. turbidity. 00. pH. NHS·N, No",·N. 
N03~N. Alka.linity and some heavy metals 
(lead & cadmium) were estimated according 
to methods as described by lIPHA (19981, 
Temperature was recorded uSing a mercury 
thermometer, TurbldJty (em) was measured 

uSing a secchl dIsc according to Boyd (1998). 

The pH was measured in sttu USing a portable 
pH meter (Hanna Instruments) The dissolved 

oxygen (DO) was determined using the YSI 

DO meter, NH3~N, N02*N, N03~N and total al­

kalinity were estimated USing commercfal 
kits, whlle Pb & Cd were measured uSing 

atomic absorption spectrophotometer (thermo 
6600, thermo electron corporation. Cam­

bridge, UK). 

2. 1. B. B_glcal anaIyola of_ 
_pte. : 

Water samples were BubJected for determi­

natlon of total coliform. faecal coliform, faecal 

streptOOOCd and Salmonella accordIng to the 

protocol provided in standard method for the 

examination of water and waste water analy­
siS by A?HA (199B). Total coliform, faecal. eol­

iform and faecal streptococci were detected 
us1ng three tubes method (MPN), as recom~ 
mendod by AOAC (1999). While Salmonella 
Isolation according to HarrIgan (1998). 

2.2. SampUn, of F1ah : 
A cast net used to collect fish samples from 

the various ponds. Flve Hve tllapia (Oreochro~ 

mls ntlotlcus) were randomly selected from 

the cateh at each sampling time as method 
described by AOAC (1999). The fish were 

placed in labeled ster:Ue polypropylene bags 

15 

containing water from the pond and transw 

ported to the laboratory. 

2.2. A. Determmatlon of Lead ami cad· 
m1wn Ievd In F1ah Sampte. : 

Lead {Ph} and cadmium {Cd) were meas" 

ured In the fish muscle samples accordIng to 

the method of AOAC (1999), using atomic ab­

sorpt1on spectrophotometer {Thermo 6600, 

thermo electron corporaUon. Cambridge. UKJ. 

2.2. B. Bactt:J1olotllcal Eumlnatlon of 
F1ah Sampte. : 

Fish surface swabs were used for total bac­

terial count, total coliform and faeea1 coltform 

and Salmonella spp. measurement aecordIng 

to the protocol prov1ded by {A.P.H.A 1998}. 

2.2. C. F1ah PerfOl':llUll'.lCC : 
The fish samples were weighted every 

month throughout the production period to 

calculate the following parameters:· 

1. Body welgh.l gaIn: Weight gain % ::: 100 

(final weight (gJ • Inlttal weight IgI/lnlttal 
weight (gil. accordIng to LIl<on.pe et aI. 
(1998). 

il. SpeCific growth rate (SOR), SGR = [00 

[Jlnal weight (gl • initial weight Ig) It); 
whcre (t) Is the culture penod 111 days, 

accordtng to .Jha et aI. (2008). 

UJ, SUrvival rate of examined fish: Survival 
% ::::: (Nf I NI) x 100, Where Nf and Nt are 

the number of fish harvested and 
stocked respectively, aceordtng to Har­
........ ami _ (2001). 

4. 8ta!1&tklal ADaI;yHa : 
The data obtaIned were subjected to statj[s~ 

tical analystB uSing One Way ANOVA test and 

bivariate correlations in SPSS V,17 for W!n~ 
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daws Sp3 software in order to determine the 
slgntftcance of the results. 

RESULTS 4- DISCUSSION 
The average values of physico-chemical pa­

rameters and Metenal findings of water Inlet 
as shown in Table (l); revealed that physico­

cbem1cal values were within the acceptable 
ranges for fish culturing except for water tur· 
bidity and ammonia content (NH3-NJ showed 
a significant increase (P< 0.05) 9.B±O.4 em 
and O.158±O.06 mg/I. respeetively. On the 
other hand, water supply showed the least 
contents of Te. FC and FS counts (MPN/lOO 
mL) were 9.6±1.0, 4.1±O.6 and 4.O±O.7 respec­

tively With no deteetion for Salmonella spp .. 
This findIng was further supported by 0k0nJ1 
omd At_ (200II). FreI et aI. (2008) omd 
Sham ...... omd SID&h (2010), 

Concerning to the mean values of physico­
chemical parameters of water collected from 
examined ponds Table (2), it noticed that no 
slgnJ1lcant differences in the mean values of 
water temperature and pH meanwhile, dIs­
solved oxygen (DO) contents showed a slgrufi­
cant decrease lP< O.OS} in P2 was 5.8±O.02 

mgtl follawed by PI and fingerlings pond were 
6.2±(),14 and 6,3±O.12 mgtl respectively, On 
the other hand, water turbidtty showed a Bigu 

n1flcant Increase (P< 0.05) In raising ponds; 
P2 and PI were 9.1±0.6 and 9.6±O.6 em, re­
spectively compared WIth hatchery 1 9.3± 1.3 

em, CorrpondJngly, P2 had the hlghe.t con· 
tent of NH3~N and N02~N were O,277±O.024 
and O.99±O,12 mg/l foUowed by PI were 
O.I73±O.012 and O.OB4±0.Ooe mgll, respec~ 
tively. Whereas, the htghest N03~N content 
and total alkalinity were recorded in Dnger­
lings pond were 1.88±O.2 mg/l and 

16 

275,8±8,5mgtl respectively, followed by rais­
ing ponds compared With hatchery. This find­
ing wall further supported by Okrm.ll omd At­
_ (200II). FreI et aI. (2008). H_ et 
aI. (200II) omd Sham"gar omd SIrIjIb (2010). 

Regard:lng to microbiological findings of 
water sampJes as shown in Table (3), the 
mean values of total colIform, faecal col1form, 
faecal streptococCi and SalmoneUa spp. pres­
enee In examJned ponds Jndtcated that, the 
hatchery showed the lowest values of estimat­

ed parameters compared WIth those in P2 

which showed the highest values (P< 0.05) of 
'fe, Fe and Fa were 27. 7± 1.9, 14,Q± 1,8 and 
31.0=2.4 MPN/IOOml respectively, followed by 
PI were 20,6±1.6, 10,8±1.5 and 24.0±2.8 

MPN/ lOOml respectively, then fingerlings 
pond were 13,8±2.6, 9.Ck:1.2 and 13.0::!:1.5 
MPN/lOOml. respectiVely. Salmonella spp. 
were detected In P2. PI and ftngerltngs pond 
while. not detected in water from hatchery, It 
revealed lmpatnnent of water quality in fish 
ponds which exaggerated by excessive organic 
matter (hIgh ammonia. nitrite and nItrate) as 
supported by Markooova omd J_ (1994) 
who observed that presence or organic matter 
(ammonta, nitrite and nitrate) in pond's water 
always Increase the risk of bacterial growth, 
1'hls results are in aeeordance \\1th that ob· 
talned by Al-H.vbllUld udd1D (2003). N""'IJ­
JI'y&uI et aI. (2008) omd HamJMa omd Tu­
cboIakIb (2010), 

The results or the quantitative estimation 
of bacterial level of fish samples Table (4) 
showed that the hlghest averages of bacterial 
counts. total coliforms and Salmonella spp, 
(cfu/mll of examined fishes were in raising 
ponds; P2 were 37.6±4.2, 15.6±2.0 and 
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3.62±O.2B respectively, followed by Plwere 
26,2±L7. lO.&.±O.9 and 2.02±OA, respectively 

meanwhile, the lowest content detected In nn~ 
gerl1ngs pond \V'ere 3.B±D.3, 2.B±O,2 and 

1.07±O,2 respeetJvely. then the hatchery were 
2A:i-{).4. L6±O.2 and ND respectively. On the 

other hand, faecal coliforms was signUlcantly 
Increase (P< 0,05) In PI followed by P2 and 
flnger11ngs pond were 6,Btl.1, 5,7±Q.5 and 
l.ltO.I? respectively, while not detected in 

hatchery. It's Obviously means positive corre­

lation between mJaoblal parameters of pond 
water and fish samples. Besides, poor water 
quality In raistng ponds which act as stress 
factor lead to increase susceptibility of fish to 
infections as well as stimulate the multiplIca­
tion and survival of bacterIa, as supported by 
Uddln et al. (1990). Gu,"""" et al. (20M) 
and ~o et al. (200II), 

The average of body weight gam and sunrf­

val rates of fishes In raising ponds throughout 
the production period Table (5) obvious that a 

stgntllcant inctease (P< O.05} in all examined 

parameters; final body weight, body weight 
gam, dally weight gain and survival rate in PI 
were 244,5=3,5 g, 32,88±4,2%, 0.87±O.02 g 
and 96,O±L7% respectively. compared with 

P2 were 2IB,O±B.O g, 27,6O±3,0%. 0,77±O,05 

g and 93.O±L2%. respectiveJy. These varia­
tions clarified the impact of physical. ehem1~ 

JIluurounr, Vet. Jled. 01. 

1T 

cal and bacterial quality of water in both ex­
amined ponds on fish performance. These re­
sults are in parallel to that obtained by Moha.­
maud et al. (2002). N~.Fyml et al. 
(2008). Jha e1 al. (2008) and Bbatnagar 
and SIngh (2010) who reported that higher 
weIght gam and survival rate of fish could be 
attrIbuted to better 'Water qUality. 

Table (6) discussed the correlations be­
tween water quality and bacterial content of 
water 1n P2 showed that. water temperature 
stgnlftcanUy correlated with N02~N and N03~ 

N contents whUe, negatively w:lth turbidity 
and DO content. On the other band. DO, level 

was negatively correlated with NH3-N, N02-N 

and N03~N, as increase of these parameters 
depend mainly on biological oxygen demand, 

Similar results obta1ned by TomuIO (1994). 
1'aIuJucbl et al. (1998). Cbauratla and Pan­
dey (2007) and Mahmoud et al. (200II). 
Moreover. water turhldity, NH3-N and alkaltn­
Hy were stgntllcantly positive correlated with 
TC, FC and FS. Meanwh1le, DO was negatively 
correlated with them. These results are sup· 
ported by El·Shafa! et al. (20M). Aho-Elela 

et al. (2005) and """.aIn et al. (2008) who 
indicated that distribution of the dillerent 
bacterIal population was affected -with one or 
more chemical parameters of pond's water 
such as alka1Jnity. ammonia, nitrates, 
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Table (1): Mean ±SE of phy.sico~chemjcal parameters tL"ld bacterial find ings of samples from Ihe water in!e:. 
, 

"---' I W ate!' illid , 
: EumiDed MeaD 

, 

i parameters I 

: ~b~:~~~il nl~!t!!l lmz!Ili 
, 

25.06 ::1:0.5 , 

! Turbidity (em) . 9.B±O.4 .. 

I pI{ R,25±O.I 
, DiJlsolved oxygen (DO) 7.<)J±O.18 

Ammonia (NHJ- N) , 
O.lS8±O.06·· , 

Nitd .. (No,. N) 0.061:0,007 
Ni.trate (N~~ NJ OJJ69±:O.OO8 

I TotalllJk.all.ttlty I 236.0+7.2 

: Bltternl flpdWa (MrNIlDOmU: 9.6::;;1,0 
, Total Coliform ('IC) , 
, Faecal coliform (Fe) 4J.±Q.6 
, Feell Streptoeoccl (FS) 4.O±O.7 
, 

Sa;lmooella Spp NO 
• . . • Superscript indu;!!.te II sIgn incant difference at P < 0,05 NO: Not Dete<:ted 

Table (2): Mean ±SE Df physiw-.chc:mieal parameters of por..d's water samples throughou~ !.he SLudy peri od 

: ____ Water I 
, 

I 
, 

pal"ameten Hatchery , FingerUngs Pond PI PI 
, (m2/L) --- , 

, , 

Temp. (C") 
, , 

25.6=0.5 26.2tO.5 26.3±{l.6 , 25.9:10.5 , 

f- .-l---~" 
, , .. ~ 

TlIrbidky(tm) 19.3±1.3 ~ 9.9:0.6 b 9.6±O,6 b 9d+O.6· 
i , 

, 

I pH 8.3+0.1 8.4±0.06 S.4±O.1 I 8.5±O.O7 I , , 
, 

i I ! Dbllolved oIygen (DO) 
, 

6,8±{):J6 • 6.3±0.12 b 6.2J{).l4 b I S.8±O.02 ~ 
, 

i Ammoubt (Nlh- N) O.<lS4+<l.007 ij <l.145±<l,0141) 
I 

<l.t13±{LOt2 ~ 
I 0,217+0,024 • I , , , , , , 

, , , 

I r'Nltrlte (NOr N) Q.068±{):,007 ~ O.OSI±O.009 !r. O.084±O,OOS " O.99+0.12~ , , , 
I , 

I NitnI" (No,. N) O.081±Q.OO9 b l,8a±O,2 ~ 
, 

1,19±<l.6 tb i 1.2iO,i)6 .. i , , , , 
-' _ .. 

.26&,5J:8.4 ;~~6.5 1lc I i Totallll~lIldty , I 
244.7±7.0· 27S,8:L8,5· I , 

, . . -Means havmg the different letter are indicate a lugmficant difference at P <: 0.0) 
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fable (J); Mean rSEofbacterlal fmdings ofpond"s water samples throughout the study period. 

.. , 

~ 
, , 

I Bacterial Findings 
Hiltcbery FtagerliDgli Pond 

(MPN /IOOmO 
, 

i , 

Toul Coliform (1'C) , 9.6:1:10'" 13.8±2.6 h 

i 
):I.eal coliform (Fe) 

, 
4,l±O.6 <- 9 .O±1.2 ~t , , 

I 
Faecal $tnptococd (F5) 

, 
4.0±O,' ¢ 13.O±U 0 

, Salmonella Spp. I ND +ve . . Means. having the diff«ent letter B.I'e mdicate a stgmficant difference at P ..;: 0,05 

fable (4): Mean±SE of bacterial findings offish samples throughout the study period. 

WI rollected from , 
Fingerling' Pond ! Bacterial findin s 

Hatchery 

Total Ba«erlal Count (TIlCx'o') 2.4;10,4 <- 3.8±Q.J • 

, Total Col1form erC) (MPNllOOml) 1,6::::0,2 ~ 2.8±0.2 ~ 

i ~efQl cOlir~l~ (Fe) 
, 

PN/IOOml , ND I.l±O,l't 
, 

SalmonellaSpp.( d'nlml) I NO 1.07±0.2 • . . Means havlng the different letter are mdlcate a slgmficant dIfference atP< 0,05 
NO: Not Detected 

, , 
PI P2 

20.6±L6 ... 21.7±L9· 

1O.8±U b 14.0±1.8 • 

24.Q-u.B .. 31,{ll;Z,4 • 

tv, tv, 
... -. . . ND.NotOc~ 

PI Pl 

26.llL7 ~ 
. __ . 

37,614.2 .. 

lQ,6H),9 ! 15.6±2.0 ~ , 
, 

6,8±1.1 .- 5.7 .to.5 ~ 

2.02!-O.4 b 3,62±O.28 • 

Table {S): :\1ean±SE of gro\\1h rate und survival tate (%) of fish in raising ponds (PI und P2) 

! 

! Fis.~~~~:~_:::, ____________ i PI Pl 

Initial body weight( &l 
, 

i 7.6±LJ 7.6±2.0 
, , 

Jilll"( body mJabt( g} 244.5+35 ., 218 G±8.0 b , 
, , 

Daily we.Jgbt gaia( g) 0,87+0,02 I O.77±O.05 ~ 

Body weight gala (%) 32.88-+'U • 27.6G±3.0 b 

; SUM'iv,,1 rate (%) i %.O±L7 • 93.O:!d.2 t> 

. MCMS havmg the different letter ate indIcate a sigmficant dlfference;lt P < 0.05 

Val. xu. No.1I, 11010 
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Table (IS): Correlations between pbysico~chemiclI.l BJl.d bacterial parameters of water in pond (2), 

I Water 

, , i , , , , , 
Temp. 

, 
Turbidity pH DO JIit'1l,~N No,-N NOl~N Alkalinity : 

: panmeters , 
, , , 

I , 
Temp. 

I , 
I 1 , , 

, 
Turbiditv 0.688'" 1 , 

pH 0362 -0.139 J , , , 
"" ..... .-, I 

I 
, , 

DO -0.250 ·0.228 -0.171 I ._ ... ! , , 
NH,-N 0.315 : 0.296 0.327 -0.821'" I 

No,-N · I O,647u -Q.141 ; 0,554' -0.519' 0.674"- I · · I I • I N(},-N i 0.529' 0.022 ' 0,735" -0.502' 0.727** 0.844** J , , , , , 
AlkaU.ily 

, 
-(UJ41 0.204 0.048 : -0.569' 0.312 0.134 OJ47 I , 

TC -0.414 ; 0.700"" ·0.126 ; .:.Q:SOS • 0,522· 'O.ola 0.028 0.534" : 
I 

, 

0.49;-1 
, 

FC -0,207 i 0.636"" ·0,010 -O.SIS' 0.659" 0.203 0.239 
, , , 

FS -0.358 0.616** I .0.049 -0.610"- 0.620" 0.101 0.161 t),680u 

.... Correlation is signifleant at the 0.01 level 

". Correiation Is significant at the 1),05 level 

Val. XII. No. II, 11010 
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