2009 (4)6 Al Y

TArtemia owdiadl gaiy yskaig el o da glal) il

* ¥l Glb dlee Ll * g I g £lin

2008/ 11/30 il J s & )0

dadAl)

Lale Cigyd caai Uy yisa Artemia ouiad) g1 i) Al agans A0l dul al) Cdagi)
S o il <yl Salal g2 40-5 o oa gl i Aale 58155 pall g it ) A
S a5 ol 2 /A8 3 68800 (i 3o LiS 38 Sl 128 Jaas 28 (Bl sl 58 5 Jumdl g8 iV 230
Cay s ol j2 /A8 3120266 L 3eS J31 V) e 5 alall 1S il a5 %45.86 4 sie Ay s
201351 A sie Ay s

el 52 100-30 O on )i dale 580 58 alasinly o 31 ol e daslall il sl xie
Cloay IV g sl (B eLall 4 gha s Jama Jumdl yil/al 270 ealal) 58 il Jasas il & gl
S anl) sae e jilal 280 38 55 A Juad) elal) 4 giall Caail) ¥ awe S Laiy 975,00
35 asen Sl 5943958 a5 %54.16 Sl 5 9458.33 (A & sul) 8 s cal ) g Gl
(sl e S5 il g sl (B /) 2100 590 ol 58 5

axy el 280 SuS il 8 Al 23 Jsh Jane Jumdl (o saill e da glal) il ilis oo el
&l g s (B Jsha Jame JA1 5ol 230 58 5l Ja L ale 9.43 a5 il (e sl iy )
4.29 @zl I g sl amy Jshall 8 Ao gl 3205 Jana e Silal 1280 5:S 5l elal LS ¢2a7.03
) gl 45ee J Las cala

b elhy dagle Liasi)l sdaalidal) culalsl)

Adiny Sl g2t s slall o Lais o cly 8l e Artemia Lt )l peislidatiall

Dlaa JOA Gl o) alais 3) Jladl) Jadl gr“" Subclass 8l duale (G Caiall Ax )l
2 padall e Lghe paildll & yday g laed) <l sl &, 0l Branchiopoda

= lal jall s g [7]As2all Gl 3 ol 5a Apdall slyall & (i) ankainsd g dallal)

< Mono lake & 8 Laiip¥) ey sl Ll 5 [1] o o O clelu uad jgla Y

slill Ao yissdaslall o) a5 Basiall SV ) S painall e s g Laal il aal 5 Le

s Ll HLa¥) & jelal g Sl g saill Ol gl il yidae aa gy Y ) Leakads ) olaall

130 0o A slall gl )l ae o 3505 Jshall 5 £a) o slsall A sl da o pla Y Tk sl e

JSi (e S da el sy o LS a0l 2 Geaxiy . [2] sadldask ge nplallle

Se JSdy dian S (sl aaa il Lellaniu) oSy 3) il lall Aol oY)

A A L&D laall as s A a gl sl Y

@l&\ a5 ATl &) ol cdagtul [3] <o S5 aedl

Gailyyiie Artemia ol gl il B s3I Ll Ci5liay sall ling

ML&A}AM\MMM&@A&J}} @\Jo)#um\écaﬁjugﬁ\.lcu

faBsp ol Jual sall o2 Ladia b ds slal) il g il olLie

-15) o ol Apnlial) s sll) (30 ) 5 )

sdaad) 3k g 3l gl pre (Al gz aall laa Gilads ,alal 2 (70

(= QA:\:\JS“ )y WOETPTN u—“" J gaaall Al g @l ‘Q\ﬂ\-u elally CObay sall i JlaiS)

53 stue ) e U< e oL 3 Agdaall (3 gud [4] Gend) sl dpai¥) Clilenl)

5 5ala iyl s saill Jaea o)) [5] S35

s Claygal) (il ] Ll OI[E] il s A slall ¢ L)) ae bty

el COliay sall udh il skl Leaob Ba e Gl ) o bl e Joens

Jal e g 5ae KWL dals A aiag o ymy ol )l 8 e aadie gume Al

0S5 G e M) i ) ce guall il d8las .Neck organ i)l scaslly

Sais Aals ciliall o glal) S 3Ll o gl andk
) il ale Al (go Jiasas a1

621



2009 (4)6 e

bl 3aa 5 e e 5 Ocular micrometer
a3 Jsh Janal (il (s a3 il
ISy g gl S dles olail) 4 a3 8 dariiouall
&8 e sl Bal 3 Jame Gl g ale 38
Cuad (gaill g eladl) olisaill g el J s bl
slall LelBla by 23 £ 255 )ada 0
pladiul a8 &l Sl I Al s 5 g8l
Ciaa ol 58 13RS e ataddl calal) b 5l
slel e ge 5 Se JST e sy ada ol 2 0.05 by
& sl IS8 e dpalall Jilladll Joas
Statistical () Jdaill 5
) Analysis
Jadas alasiuly Lilias) ailiall Jalas o3

Analysis of Variace ¢l

&l ) sdiall apeall (385 1 (ANOVA)
CRD ) Complete (‘&xdaill oLl )
O Gl & ial s (Randomized Design
L) Gy e A gyl Huladl il i
el alaailb 35 [8]  Duncan o<
[9] SPSS jalall ilasy!

dEBLa) calld\
S uan gall U«&ﬁuic da glal) Jﬁu :1

ouil) sl il (1) dsaad) el
i) 3ol Ao (e 5 Adlide Apale 30 5
83 el 58 5 IS (A puill A iall Al
S yiate Wadle) calia g 380 yill 30l j 4 Hha
o 3L 3 il aa el G AV e 30
Ao dy iy 1.38 £ 68800 I Ll aj
gl 5o il 1aa ate saly 3l cadd g5 %45.86
35) S i e palaaiL sy
WMo fﬁ‘)\_cjj C\_);ﬁ_ub} c‘)_"\l/(a\‘)f:(403
ol €l 4 Be 5 Al COlaay sl
She Cposiall G (58 LU ) dalae llia el
oo ol 585 il e 12 = 0941
s (1) Ji) 8 LaS 4dldl) Clay sall e
slall pladinly 3 play ull e 8 (Sl maiy
7.64 £ 150000 e J s—anll ellh < il i)
Blay gl (e anl gl ) jall 3 Alayss

(30-25 ) i dasldl 52w d.Lu‘
Gl g aall 45 gha i g WY Ao jil/6) e
1185 el 230 S-S 5 ve el dad et )
O ) Ll 3 [10] 5555 e aee (3481 53 (g2l
Oy sa il a0disall lall da gl Joaadl
13a adi y ety ol ela da sle )i Liasi 5V
gl e 3 [11]4) Sl el e o)
32 el 2 (20-15) O sl A ) (Al

622

Lﬂijj ds_miz“ a@mw‘}&&y‘)&bum\
sle gl dind 8 8@l je cOlay sl aenl
O3S Bl 5 60 s all jrimn de V) oda jead
e A seill Hrias AL ele Sl (e Ly B
33a J) gl b paiane (5 oS5 o) Juady A g B2l
Lenitd sl By gall e
s COlaggal) il o daglal) LA 2

0J5 4k doale dillase lai & pan
;uw)ﬂlgéag\ng&\@‘d\dﬂw
3530525520 515 510 55) o5l
Vel 2(40 535

a)‘)_AZ\_AJJQ_:_AJ:\_J);ﬂ\&_S_\);i
0.2+ 8 ol elad i g 0 (ol 5 5 3425
ot gle 3 S Cliay sall (e ol & Cipal
sral e g alall Jslaall e A ] Ao (s 5ing
B yaaiall Cld pll Heelh iy adhdelu24
sle 5 (rn gand g W) IS ull el Ll
O —Saedr e 5 Sl e @8 el el 1
Elay sall

o B Leilath 5l A5 paall padied
de gl ()l ) oy J85 ¢ 1 sl g S 150
Al Gl sl

dmgmwwﬂ\ﬁcﬁgmefg
S lay sall (w al e JSI5 ) jatiall GlE ) dae
-l LS Caad el 3 gial) Al Wl

.:EJ)AM\QG)_A.“J.\:

100 = (%) il 4 giall sl

e 1 b cdlaysall 2

Dissecting T pgme duie Caal
2 2l 2l s X16 358 Microscope
.1000

sl o daglal) il 3

el se 30 Aa sle b Bl o
75 Wax e Aol 24 2 G ) Curen
(DS S (e Zae g5 putil) Aipaa 48
500 A dpala ) A (e 5 e 2al ) Sl
cole Uslae e J0 400 e (5 53 Js
605 505 40 5 30) dalall HSI il Canai )
e cla &g 5il/al e (1005905 805 70
el Axy )l 30 g sl JS A Al o) 80
oS5 IS Lall A il onail) Jarma ) A
salll o daglal) 080 4

oil) g Dl ) J sl Jaxae ulf o
Y g dall Ay odlef A paill eay 8
Al Auaall X40 558 (2 gan g pladinly
Sl srad) e s diall duall X105



2009 (4)6 e agtall alary dlaa
salll Jo dagla) i3 -25) da skl (2 45 e (saall 138 2ie A0

Jshall o el oy ala 0.08:£0.39 uidl
3 ,8Y Jshall ¥ ane (3) Jsaadl s ey
O g sl JS Al el a8 ) Loai)Y)
PSS e sl BBy yeda 2854 il
&I &y..mY\ gl JsY) &}uY\ Oy ey PEN
S sima (o 81l de gene (i A3 lEal) die
Jshall (840 yha 3ol ) ellia jedai aal ) & gansY)
80 =S5 ) /ol s 30 38 5 s Jas
TS IUER I | KW NIVRL T A S
Ay yaill Any H V) a1 IS J sl c¥aae
590) =S aie Jsdall Ldal 5l Cuaal i
e al ol Lgd o898 N il 2 (100
O3S all Gl 5wl 1) g sl 8 o) ) Dl
O Al 5 4y sine (3558 ek 8y (N i) e
G sinna e 381 By S/l e 80 oS i

(P<0.05) s sine
Bl A gial) dpuaill g il B2 US 1(1) Jg2>
ddlida daale 38 5 A
sl Al | s | paaseus | S
. xall : /44 gl
(%) s D G
1351 0723 | 2026667 | 5
15.55 0.659 | 2333333 | 10
22.13 0576 | 3773333 | 15
30.04 1095 | 45066.67 | 20
42.66 0.804 64000 25
45.86 1.386 68800 30
37.51 0551 | 5626667 | 35
32.44 0.622 | 4551667 | 40

y =-0.0008x? + 0.0503x + 3.7176
4.6 r?=0.941
45 | o
4.4
4.3 1
4.2 1
4.1

A8 oy gall a3 a3 S 6l

3.9 ‘ ‘ 1
0 20 40 60
(A pida) et S8 5
A sl Aalall Jusal dldle 1 (1) J8&
£ 51 38 LBL cBlay sl 3
Artemia fransiscana

623

e (30

Are) aa uSe 58 o g cnil) L8 sl
call g ¥ =l \u ) Aualall O iay gall
Q- JaiS) pae sy (alddiVL (uill 4 gl
b bl 8 Lacal g @lld lay g elally Blay sl
oo s i 5 el 2 (40 535) 35 5
PR R P SRS W]
[12] a1 270 585 I Y sem s il

sl o da glal) il 12

4 el uadll aldas) (2) dsasdl cpn
28y a0 il e s e oS apend o LA
70 S-S5 e L8l A she A Juadl & el
1.00 £ %75 <l J ¥ g sl & 5ol 2
A sie i e b 5al 52 80 oS A Jaus Lk
& s (e Teay aalad 4536 o e oLl
%54.16 5 1.20+ %58.33 <ailsS 3 SL3)
e s e 145+ 9%39.58 51.86+
SRR (Al 5 4 gima LB b ) geha
A gina (5 siame 2ie (5 3 AY) 3 SI N B
2= = Duncan i) s (P<0.05)
Cnail) il 385 5 AN AN gl )
OamS A I3V g ) ie sy oL 4 il
IS B AV asla s /el 2 (1005 90)
< Sla Laiy al )l g eV (2 i) 2 90
Sl g ) 8 /) ,2 1006853 & 3IAY)
Aa il

Lia 8l a8 o) 8 slae o aad
8 y-idall alll 580 51 aaad I ¥ & )
285 o il ey s e pRLEAIVL el
At Joal 5/l 280 (adell 3-8 S Jas
o lie) 54 il SUN g gul) Aie o LA A e
G855 el Bll 58 53 JudlS ale 58 55 Jucadl
o sl dile iy b 4l Jea il 5 e e
g sl S el Jumdl) sa il ol 2 80 S
< [13] US> a8 [5] Artemia fransiscana
LAl Al caadl)  daldl 3€) gl Cadi A
A wiall g5 391 o g ) sV Cadial |y asi
= Olall Joaii Ly Ll 5 <35 Lasi ™
353a () Jsasll ate slel e ae dglle Cilasle
&1 5V ataeal Cidaa il 5 Al A Ll
250-200 o= 73l % ale 530 e Al
Vel e



Alaa

-

2009 (4)6

Artemia fransiscana gsil) 3AY (ol Uadl) + s 4 giall cawll) Jara 3(2) Jg2>

&I A g ) GIEl £ ga) G £ gad) Js¥ £ ) el 38 5
(SYps)
a 033+833| ab 0.33+14.58 c 033+33.33| cd 0.33+66.66 30
a 0.33+8.33 b 0.67+16.66 c 058+3750| cd 0.58+62.50 40
a 0.00+6.25 b 0.33+16.66 c 0.33+33.33 c 0.33+54.16 50
a 0.33+10.41 b 0.33+16.66 b 0.58 +18.75 b 0.67+£27.08 60
a 0.33+8.33 ab 0.33 +14.58 ¢ 0.58+37.50 d 1.00 £ 75.00 70
b 1.45+39.58 c 1.86+54.16 d 1.20+£58.33 cd 0.58 £ 68.75 80
a 0.00=+0.00 ab 0.33+2.08 a 0.33+6.25 a 0.58=+6.25 90
a 0.00+0.00 a 0.00+0.00 a 0.67+4.16 a 1.33 £8.33 100

Jsb el gy Lains 109,43 ol Jll £ 5ol
S b A i o5 g5 el 0 A ) sl
I [15] 30 G (B <[14] Vel £35 (ale
A als 20 g sl abeay Jsk (ol )
Lsasi,¥1 4cd a2 kel S 5l sl
Caddily 3 all Jpdall A a gl iay
/a2 (1005 90) s xS 5 die Jshall ¥ aea
AR 53 A [16] 4l dea i Lo oo el i
(1755125 575 ) d—ala >S) 3 &3
OBl i) < jelal g il pai e i) e
SI[L6] SIS edia skall g i Jl Jshall <Y na
G Glng ol 536 2100 alell 3 ¢
A. urimina gl e & al :L».::\JJ RN
i Lelh <l 5 La 13) s slall o [7]0835
A 8 Y580 s G gl e LWL
LeSlgind 3 4l sad sl 5 saill Aanadal
a3 LS amall (55 50 3Y) il e ddadladl) 3
Jshall (B e el 335 Jane (el Jins
L jlie IV g sl Dla 534l 280 S il
Jm 5 La e i) (5315 581 ) iy
o) g 5ol 280 oS il o) (a[17]42
L 5 i)Y sl

= Jshall O¥axa (2) JSil) as
Vel lef jelaigaalinal dualall 5€) il
Vel 2 80 3= i e moal g JSdy J s-hall
C¥aza (3) JSAl (g 580 ) Ly A s
S5 IS e ) Jphall 880l 3l 5 J sl
pran ‘H Gk d_gY\ &).\_u‘Y\ ‘H L;a\d_"u‘Y\
e Alle yilal 2 100 3288 e 81
R [P W [PPSR PN [ S P\
Gl 2 /) e 100 328 55 b Ll Ll )l
e A aal A LB J Y ¢ s ) a3l
o) FWal 280 1€ 5 a5 S g oY)
233l el J W) g sl 8 calaly 1) o2
SVal 280 38 5 vie il a8 U ¢ saul)
330y el claig ) 58050 A i Alle
Ll 5il/al 290 328 55 e AU g suud) 3
) oWl 10058 5 A 33l 5l
835 e Liajha J sl ¥ aae il
S5 Y a5 8 it Al 5 3
le Jshll ¥ ane Juadl Jaws 21 51/ 5280
Aalal) 380 i A i de )Y a2
ilgs (A O small J s Jare oaadl 4y 31 Y

Artemia fransiscana &l 187 bl Uadl) + (ala) Johal) ¥ 3(3) Jgi

&N £ sl CEl £ gaa) G £ sad) Js¥) £ s el s 5
(Se$)

a 0.22+7.03 a 0.21+5.43 a 0.22+3.59 a® 0.17+2.50 30
ab 023+7.28 | ab 0.19+5.87 ab 0.23+4.25 b 017+3.12 40
ab 027+759 | ab 0.28+6.06 ab 0.23+4.25 c 0.14+3.75 50
b 0.16+7.90 0.21 £6.75 bc 0.13 +£4.87 c 0.18+3.75 60
c 0.16 +8.56 c 017+7.12 c 0.21+534 c 0.20+4.12 70
d 0.19+9.43 d 0.20+7.90 d 0.26 +6.62 d 0.13 +4.68 80
bc 0.38 +6.53 bc 0.22+4.93 ab 0.23+2.71 90
b 032+4.46 a 015 +240 100

(P<0.05) 4 5ixe (5 siuse ie 4y gima Dl 58 3 52 5 p20 iy 2a) 1) 3 ganll G AgLiiall Ca g )

624




2009 (4)6 e

development species. Oregon fish
and wild life publication,pp1-5.
Naegel, Ludwigg CA. &
Rodriquez-A,S. 2002. Ecological
observation and biomass proximate
composition of the brine shrimp
Artemia (Crestucea: Anostraca)
from Pichilinue, Baja California
Sur, Mexico. Hydrobiologia
486(1): 185-190.

Dana, G.L. & Lenz, P. H. 1992
Effects of increasing salinity on
Artemia population from mono
lake, California. Oecologia 68:428-
436.

Dana, G.L.; Jellison, R. & Melack,
J.M. 1990. Artemia monica cyst
production and recruitment in
mono Lake, California, USA.
Hydrobiologia, 197: 233-243
Duncan, D.B. 1955. Multiple range
and multiple F-Test. Biometrics
(1):1-42.

g_u\_iﬂ\ JAM‘)AL»)J;}_&:Ji cJLsa ‘L;J;\M\ 9
gl aladiuly Slaa) dilaill 1998
Sobae oe Yl il 3,80 laSPSS.

10.

11.

12.

13.

=420 Y
Baert, P.; Bosteels, T. & Sorgeloos,
P.1996. Artemia: Pond

production,196-251. In: Manual on
the production and use of live food
for aquaculture. FAO Fisheries
Technical Paper No0.361. Lavens,
P. & Sorgeloos, P. (Eds.), 295pp.
Ismael, A.R.A.; Harbi, MF. &
Sadek, S.S. 2005. The importance
of Artemia to produce fish larvae.
United Arab Emarat Agriculture in
formation Center. 1/1/2004.
[Electronic Version]. ,
www.Uae.gov. 5/1/2004

Browne, R.A1992. Population
genetic and ecology of Artemia:
insights  into  parthenogentics
reproduction. Trends in Ecology
and evolution 7:232-237.

Vos, J. & de la Rosa, N. 1980.
Manual Artemia production in salt
ponds in  the  Philippines.
FAO/UNDP- BFAR. Brackish

625

- - Yk
—A— g )
—¥— Al )l ¢ wd)

—a— d;\JI &)mw
—— & & swad)

(pLe) sk

1. Greco,

8,

10._X/::*_/.//-/\

0. €0 -0-0-¢--0--0
30 40 50 60 70 80 90 100
(pale) daslal) 358 53

A. fransiscana £90) A & Jlgkal Jaaa 1(2) IS
A2l dardinal) Jus)y 3 die

JJLAAA!\
F.M. 2005. Preliminary
evaluation of selected nutrient
composition of two life stage of A.
salina before and after feeding an

enriched torula yeast product
.1/3/2005 Electronic  Version].
www.brine  shrimp  direct.com,
5/3/200

Trianttaphyllidis, GV,
Poulopulou, K.; Abatzopoulos,
TJ.;  Pinttoperez, CA. &
Sorgeloos, P.1995. International

study on Artemia, Salinity effects
on survival, maturity, growth,
biometrics,  reproductive  and
lifespan characteristics of biosexual
and a parthenogenetic population

of Artemia. Hydrobiologia,
302:215-227.
Vanhaeke, P. & Sorgeloos, P.

1980. International study on A.,
The biometrics of Artemia strains
from different geographical origin:
P. 393-405. In: the brine shrimp
Artemia Vol. 3. Ecology, culturing,
use in aquaculture. Persoone, G;
Sorgeloos,P.; Roles, O.& Jaspers,
E. (Eds.). Universal press,
Wetteren, Belgium, p456.

Maccrae, J.1991. Brine shrimp
Artemia  spp. In: Oregon



2009 (4)6 s aslall sk, dlas

-

on the growth reproductive water Agquaculture Demonstration
characteristics of Artemia urimiana and Training Project. PHI/75/005.
Artemia and Aquatic Animal i A )2 2001 sk 2aal g le ¢ 550,14
Research Center, Urmia university, Artemia salina (L.) osalldgba
12-15 may 2001, Urmia, Iran., e A — ol -ddl (aia
17. El-Bermawi, N; Baxevanis, A.D.; cpsall A8 ol 5 g da gyl (31l
Abatzopoulos, T.J.; Van Stappen, Andia [20 A paiiual daalal)
G. & Sorgeloos,P. 2004. Salinity 15. Marini, F. 2002. The breeder's net.
Effects on Survival, Growth and Advanced Aquarist's online
Morphology of four egyption magazine. Pp1-15.
Artemia populations (International 16. Norri, F. & Agh, N. 2002. Effects
study on Artemia). Hydrobiologia, of different salinities, temperature,
523(1-3): 175-188. photoperiods and feeding regims

Effect of salinity on survival, development and growth of
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ABSTRACT

This study aimed to determine the possibility of culturing genus Artemia in
under laboratory conditions for locally culturing and producing.

Different salinity concentrations were used, ranging from 5-40g/l . the results
showed that the concentration 30g/l is the best for hatching. This concentration
recorded hatching efficiency of 68800 nauplii/g cysts and hatching percentage of
45.86%, while the concentration 5g/I recorded less hatching efficiency and hatching
percentage of 20266 nauplii/g and 13.5% respectively .

Investigating the effect of salinity on individuals survival and growth using
saline concentrations ranging from 30to 100g/l, revealed that the best percentage was
75.00% in the first week with 70g/l, whilst the best rates of survival percentage with
concentration 80g/l during the second, third and forth week were 58.33,54.61 and
39.58% respectively. The individuals, as a whole, suffered from mortality in the
concentration 90 and 100g/I in the forth and third week respectively.

The results of salinity effect on growth showed that the best length rate was
recorded with the concentration 80g/l for four weeks reaching 9.43mm in the forth
week, while the lowest length rate was recorded as 7.03mm in the forth week with
concentration 30g/I.
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