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Table 1: Information on experimental treatments

oS g sloo EPOS g L OS¢ o
& - . ) e o2 Sluni Slosd
(ol 5 olw ax40) (aind0) (W 3 o aliiB0)
(Piferrer, 2001) Yy V0 Y. OeENYY- - A
(Piferrer, 2001) \id Y. Y. O-EVYY. - B
(Piferrer et al., 1994) YA \- \E OEVYY. - C

gy¥ (Floowi 9wy (o) 2
oaii ol & G Sess b 4, ol Sed Sl
lodl 5 4y Losiitns ayles 2098 0,90 ales! 5
39 005 e S Loz 50 Jles e g Wad Jiie
SIS Gl o )0 G @050 s YFe oYY (ST
Lyl 56 B> jelate 4 (Behhke, 1992) &s 5
L5|)3 \(RBD) ‘;QL@J LSL‘MSjl-f C)'b )’1 “ﬁja.:.}!.c
Bre=Yeo 59 U lag¥ o colatl baww loas
SIS ST A slagly 5o e 5 Bl 0 05 e
20 oy A g Jlad s gg,0 5l molie lel aius
Bev 0jg slam c8)5 Sge (25 Slis b, Job
ey 8 Glime 4 (2olde Bl dpo loy B p S (s
Yoy byles olaly (gdow ol o ol sl s 5
ajles (Suilojl culed jo g 0b ool o) 5l al> e
U oliSoss 5l 5 byled Si9 ody ol b annlie
Syge S by grpSojlalalpe Ve po 0 5 Y (54

" Random Block Design (RBD)
VO

odd paseie (e )3 g el 9 st (SiSeel 5l
2 saleyl Jled o a4y bgype 0585 dw )led 2 sl
sles & ‘s"ﬁi)'ﬁﬂ S,Bu (i abewga M3 a5 S
Job o s jeabse ilosrms; o (T ln S5 90
o 0 dlS miwles L leSSL O slos (2055l S
Sles sk 5 5 Sdise 55 e ol o

YW EY-ES S I PR ‘Smog_fs,w

L lowd jo ool ol Laasid (g5

SIS 0,5 VoEY (559 B lajless ;0 09290 sla ool
eSS g 0,5 apo sl yo 5l Akl B0 w
de 9 r:y )| oolawl l; O W) r:L?u‘ =N a3l
b nn ool S5y 5l G s a8 S GheS
Load plol Foo olaiS)n b6)p osSuy,Sos
SlopoSe a by glalbles I sl
ladiges ;5 50,3 (glaJsnls Kt o3Il o oy gFans e
oy Gk oonl Gl el o ol anlie 5 o) n
ol el o jles (o dglie 5 e Hled 2 g0Ssh
OYaF LS o 2)05)


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.2.7
https://isfj.ir/article-1-2524-fa.html

[ Downloaded from isfj.ir on 2026-02-17 ]

[ DOR: 20.1001.1.10261354.1400.30.6.2.7 ]

:)| u.fbt\ UJS.JLAfJ u;'LAéA:i:) nA.a.:Zo‘) O

g 485 515 Sl S (orme 3 3l F ile 4z
S shle B cilesl e 5 i il
A J58) 05 wdshn G

ok Ol @b
C L sl oa ool lis ¥ Jgo ,0 4S5, 9b e
YA Gbo b asds Ve o ay 2l 51 g aa 80 Fe a5

Slo g )0 adsl i g ek b (plo Sluxi Y Jguar
Table 2: Number of diploid and triploid fish in each treatment
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Figure 1: Image of blood cells of experimental treatments (A, B, C) and control group (D)
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Table 3: Growth results of experimental treatments in 9 biometric stages (average % sd)
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Figure 3: Weight after active swimming (average =
standard deviation)
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Figure 5: Weight of treatments in day 56 (average +
standard deviation)
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Figure 7: Weight of treatments in day 116 (average +
standard deviation)
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Figure 2: Weight of treatments after hatching (average +
standard deviation)
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Figure 4: Weight of treatments in day 25 (average £
standard deviation)
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Figure 9: Weight of treatments in day 154 (average +
standard deviation)
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Figure 11: Weight of treatments in day 208(average +
standard deviation)
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Figure 8: Weight of treatments in day 123 (average +
standard deviation)
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Figure 10: Weight of treatments in day 182 (average +
standard deviation)
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Figure 12: Types of deformities in experimental treatments. Eyes, jaws, soine and healthy larvae.
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Figure 14: Comparison of spinal deformity in

treatments
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Figure 16: comparison of other deformities in
treatments
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Figure 13: Comparison of deformity in experimental

treatments.
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Abstract

The occurrence of puberty usually slows down the body's growth rate because the energy from the
food is diverted to gonadal development instead of muscle production. By producing sterile fish, these
problems can be solved. One method of sterilization is through ploidy induction (especially triploid).
Given that these triploid fish are stressed in the early stages of life, it is important to be aware of their
ability to withstand the rearing environment's stressful conditions and assess the rate of growth,
survival and deformity caused by shock. 3 treatments were considered for the triploidy inducing in this
study. In treatment A, the eggs were placed in water at 27° C for 15 minutes after fertilization for 30
minutes. In treatment B, shock was performed 20 minutes after fertilization for 20 minutes at 26° C
and in treatment C, shock 40 minutes after fertilization was performed for 10 minutes at 28° C. A
treatment with 13,200 eggs was considered as Control Group (D). The efficiency of triploid induction
was 84% in treatment A, 76% in treatment B and 98% in treatment C. The results of 10 stages of
juvenile growth study did not show a significant difference until 208 days after hatching (p>0.05). The
fish survival of the treatments was examined in 7 separate stages. In total, the survival of treatment A
was 66%, the survival of treatment B was 81%, the survival of treatment C was 72% and the survival
of Control group was 86%. Also, the number of larvae with deformity and appearance defects from the
hatching stage to the beginning of active swimming and reaching a weight of 200 mg were examined
guantitatively and qualitatively. In total, the malformation rate in treatment A was equal to 6.51%, in
treatment B was equal to 7.65%, in treatment C was 10.75% and in Control group was 0.6% (p<0.05).
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