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ABSTRACT. This study has been conducted in square cement tanks at 
Behars Farm in Ras Alzawr, on the Saudi Arabian Gulf coastline, to 
investigate the effects of two daily water exchange programs; 6 and 12 
times (25 and 50 IImin.) on the survival and growth of the tiger 
shrimp, Penaeus monodon (Fabricius) and on that of the white shrimp, 
P. indicus (Milne Edwards). 

The results have revealed higher survival rates 77.95 ± 7.3% for 
the tiger shrimp, and 83 .20 ± 16.3% for the white shrimp at the 6-time 
over the 12-time daily water exchange rate of 69.85 ± 7.3% and 77.1 ± 
13 .6% for the tiger shrimp, and for the white shrimp, respectively. 
But, the final weights and lengths revealed no significant differences 
in both programs neither for P. monodon nor for P. indicus. However, 
the white shrimp had better growth performance in its tanks, compared 
to those of the same species in the Red Sea over the tiger shrimp. 
Therefore, P. indicus coul.d be the species of choice for future culture 
in cement canals with sandy bottoms and with a water depth of 2-3m, 
to avoid the negative impact expected on its production by both 
frequency of water exchange and fluctuations of water temperature. 

• Present Addresse: P.O. Box 52681, Jeddah 21573, Saudi Arabia. 
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J :\..o~\ 0~)1 J~i J ~,).r.11 ~ ~..l9,) ~ Shigueno i~ 
0~4)\j;.;4~l..a..:91 il12.:J\ Ih LS,)~ i~ ~..G,) ~ 'II' ~l iua.:JI I~ 

. (Shigueno 1985) J~')II~ t.LA;.)U o.)b)1l,) ¥L..:..;)11 ~~ 

Marine Culture Enterprises i~ J~..J ~i.;->-T iU2.; ~~,) 

~';')II 0~1 ,.:,.,l-!'l~~ ,-:?I,)~ J i~\ 0i,) ~ ,-:?..ul,) ~ (MCE) 

uP\"'-:'l~ 0~)\ ~L.,.:,)1 ~~,) o\,)~ ~ r.l ~ (Mahler et al. 1974) 

...j 0y!>-~1 J,)l>-,). I..w:- d..)~ u19L:.5 J ~?~~.J~I 
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Larval reaning uU.r.. ~~.J ~I.J-->"i) Spawning tanks tJ~ ~I..J-->"i 
~ ~ ~ ~ 

~..J ~~ uPIJ->" I ..J I Nursery tanks ~L..a.....>- uPIJ->"1 ..J I tanks 

. Growout and Fatting tanks 

U~~~.J~~L~IY:~I~~~I~~~Tp.J. ,. '" 
~~;~ 01 ~ ~L:.!..J ~i~JL:J~.J Green houses ~ 

~ CL.:.;)' I 0 l .a I o)y:l I ~ l:::-.J;) ~~~j ")\j I ul..w~<) 

. (Buss et al. 1977, Apud et al. 1983) rWI)~ 

o .:. -II ~WI . I t; ~ I ·~lol~\ J')\:>.L, . I \II ~i~ ~ tf.J> ~ • htf.J> i· .J 

~;JI ~1.J>i ~~~~ r-" i· :./'~.J Ti"\:./' lpG ..l;;~..(; 

!J~i~; Ji~.;J\~I~'jIJ W r-'" r·~.J Ti i·· ~\ 
~; J ~~I~}I ti .k.;f-.J (Chen et al. 1989) 0~)I) 0.)-<> LJI 

-: JL:J\ J oj~J~ L;?jJI.J ~ ~U.I tJ?~1 i~~i 0~)I 

ilJi..; ~ Semi-Intensive ~~ i\.1..; ~ Extensive ~ d i\.1..; 

~ ~ (Lee 1973) Ultra-Intensive Ul!5JI J~ i\.1..; ~ Intensive ~ 

uL>.~ ul~ Earthen pond y) !J.r. W~i~~I~ ilk:JI 

4-:-9 !.f.f...J· 0..l>1~1 ~y:lJ.J~ (, • ) :..rs- --4; ~ .)~~I ~~o~ 

~ t~.J 0 • • • -, • • • (f --4;:1 ~~ 0.1..>-.J ~~ .)I~~ 0~)1 
~ ~ 6Sy-:-ll ~ ~~I ~U\ ~ J.M...4 0~...J ~ .J~ / ~)I y1\ 

~ (f .J~I ~L:;1--4;:1.J ~ ~...JI ~ ~U.I LS~I J41:y /0-' 
. i WI ~ u~lr.~I :y u~ 

~I ~)a..~ 4.Ji ~r~i!Jy: i~~1~ il1.:JI~.J 
~ 0~)1 ~f...J ~ ~LJI t:~ / ,<> U/6Sr,1J )_::.s:.~ r , 0-' ,0 ~~ 
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: ~...La1.1 
I{;; ~ tiS ~ ~ ;;. 

~~)\ W L:J'1I)1 ~. <) .,';1\ ~W\y\ ~U\;o~ '11 '-:f')j-A ~ 

jl::i) . ~UI ~?I J ~I c;~~) Plywood ~L;)\ ~\)i Fiberglass 

.)\ uW';1~ ~~I 6j-*""") ~L:l~ Jl...,}\ ~ ~.d- (f- u.b\y~\.:.1l; 

<.?.}I..ull ~ ~ ~ oL;l1 -..r'1y.>-.J ~\.J ~\.J ~\ -.) ~I 

, ~)kl\ u~\)1~ll"'\~'1\~), J.:.k:--ll) ~)I) ,-:?)~I) 
~ • ~. \ ~ \ - ~ \ A - .~ \. <: - . <: t' W'
fr-:~~i .~Y ~). ~~)~..r~ 

~~ c;l; J~ (,;-4 ~UI ;o~'1\ uJl.aj C~~ ol:i\ ~~)~ 
L 0);'-1\ ~\i: ~1~'1\ oh ~) ~ ;olll ~~)i~~;o~i 

~...l:.;j !)./~~Incoming water ~)?I ol.:-o tu..G~ ...:.Ll~ ~.J Selfcleaning 

J ~~I o\..j oLf ~I J:l1 '-:?~ t UlI Js- 6_<).5\..11 uW\) uJl,a...i.l1 

. (Wheaton 1977)~)1 ~~I c;l; Jl~ ) Outgoing water ll'")-1 

J>b ~ 6S~~iJ c;l; J:)o (f-ll"'I~"11 ~ J ~I ~.J 
C;~)I ;oL>-~I d ~ ;oUI . \ A~~ ~.1lj ~)I c;L:.A.lI-

. - L ) C)~ '+' ~.. ) - ­

~J' ~~ ul~ ll"'1.t> \II .:l))). c;L:.A.l\ ~~)~\ (,;-4ll"'.t>\II J>b 

J~~ ll"'\~'1\ J>b~) ;o\~\ 4:-9 ~~~~Li (f- C;).:-~ 
4::-9 ;oUI .:lyol.Y Jo15 ~~ 0k..aJ ll"'ly'11 tU (,;-4 ~.;J~ Air stones ~rl 

'..S~ PVC pipes ~~~L;~ ~p\ ~L;i ~ Jj)i Water column 

0~). ;oU\.:ly>-Y ~ 4:-9 J))~.1~I ;o1~1 ul.YUij ~u~ 

.b.....) 0~, ;oU\ J (02) ~;'11 CJ~)~) ~; J..w C;.:l~j Jl ~~i 
. (Wickins 1981) ll"'ly\lIJ~U\;o~"J'I~rL-:-.","",l:...o 

, ~UI t J f---"';11 J~ J c;~~ ll"'1.J-i J ll"'ly'11 il~I~..J 
)i Broodstock tanks 0l:-:)1) ~L......'11 u~\lll"'lyt5 i~.Ai ~ 
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-"1' L)I l:;1 IL'. cLlI '-J~ lobr- u -. C ~~ - ~ .r: 
P. indicus (Milne Edward) ~~10~)IJ Penaeus monodom (Fabricius) 

~~~I ~.rJ1 WJ.~ 

r 1 t qt o~ - (1 V1' t) '-;-'. ...r' - .!JL.......YI.lfL.d ~.r1'.iSr-I' 

4:Jy-llyl~1 

.;L.:..; (Sr- ~,;r. ~I~....... ~i """I-,,",i..) '-...I.;JJI ,,,L. ~f.i. ~I 

~I.d\.; .P ......;.r:U '-!>y-ll ~~I O:WL ~~I#1 j>-L. .p ';J)I V't~ 
: yI0l:o)l0-' ~,,;.p <<.A;>JJI /? 0·, r o);f ' r J I J..w ,L,.JJ L.J"'.,.)I 

~\j\ L>l::-!)I J Penaeus monodon (Fabricius).r-JI L>~)I 
. P. indicus (Milne Edwards) 

ulf I J.>-....>; ,l).1 ~~ \....1;.&. J-.a->i "",,1-,,",\11 ci '-'.y-1\ .WI-.,.........; -="';l5J 
~JlLo ~\l1 0l,.>.).l III r , r· ± , I ,r J.rJI 0~).l Nv, '\ 0 ±v ,r ~Iy' 
;l).1 ~~ \....1;.&. Jlpl .p 0l:o)1 if.f.l Ivv , , ± , r , IJ I 1'\ ,AO ± v, r ~ 
, ;s.r J.'\jl .lil J-.a.Ai v"',:;-~I J r-JI ~~ 0l:o)1 ~ 01 JSy- ~, ;f' r J..vu; 

~..I;.&. ~.flJ ~4J1 JI.,1'JIJ 0Ij;'J1 uu.......Y-' ci ~i-"-' J).:\L... ~~~ 
. ;f ' r J I,l).l 

..),~ ~\l1 """I""':'J I ..) 0l:o)1 ~.f.l L.J'"r-II.,....JI J.AA..A <;.;lLo..l;.&.J>~I J.AA..A..) ~'JI ;";'J10~}J 0i ~J ' r->"\II ~I J>-L. ~.:\f. 

......;r"J tS) ~l ul.f-i..) ~~\l10l:o)I~';~ 1..i.J, .rJ10L,.»1 

0-' 4-:> '~I,y.....-J J--Jt.li·ul~ 0~ 0i ~ Salicomia L,;.;~UI uL,; ,t.,.. 
~V,J·I uG:-';>J ,l).1 ~u':lJ...vuJW e?I~I.,...;\:JI~>Ld? r-r 

. 4:> ~L:;~I 

~>y-ll ~rJI ;,s::,wl - T , 0 vr ;..b:" - (0 T ,\A , )..,..,. v": JlL-I 01y..JI " 
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