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Abstract

This study was conducted to investigate the types and extent of appearance
abnormalities of silver carp larvae and fry (Hypophthalmicthys molitrix) by crossing
between the breeders in 4 different treatments. Treatment 1 (females aged 4* and males
4%), treatment 2 (females aged 5*and males 4%), treatment 3 (females aged 5* and males
5%), treatment 4 (females aged 5* and 4*and males 4*and 5*%). Larvae and fry extracted
from breeders were randomly released into 100-L plastic tanks (indoors) and cages in an
earthen pond, respectively. Larvae were fed with powdered milk and fry were fed with
powdered food. The types and extent of apparent abnormalities were determined in
larvae (1, 3 and 5 days-old) and fry (32 days old). The highest abnormality in terms of
larval age was (1.703+£0.336) (%) in three-day-old larvae, and the highest type of
abnormality was axial body deviation (2.133+0.133) (%), and its highest extent was
obtained in the larval period with an average of (1.518%0.759) (%) in experimental
treatment 3. The most common abnormality observed in fry was caudal fin erosion, and
the most frequent example of this abnormality was seen in fry of treatment 4
(25.426%0.073) (%). In comparison, the lowest diversity (5.521+2.435) (%) and the
lowest frequency of abnormalities (3.589+2.502) (%), the highest average weight gain,
length and survival were obtained in the fry of experimental group 2. Considering the
identical conditions created for the treatments and the results of the study, it was
determined that in the crossings of different age groups, treatment 2 caused a significant
reduction in defects and an increase in growth and survival. Therefore, maybe the
crossing of female producers aged 5* and male producers aged 4* could be effective in
reducing the incidence of abnormalities in the production of silver carp larvae and fry.
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Table 1. Characteristics of silver carp (H. molitrix) broodstocks fish used in different experimental treatments (Mean

+ SE)
Male Male Male  Female Female Female Female

Length(cm) Weight(kg) age age Length(cm) Weight(kg) Abdomen(cm)
1 80.875+3.358 6.275+0/839 4* 4* 74.714+2.212 5.486+0.235 49.714+1.228
2 78.285+1.742 5.971+0/373 4* 5* 83.285+0.606 7.800+0.265 56/857+0/670
3 79.428+1.072  6.143+0.247 5* 5* 81.769+0.841  6.984+0.286  56.231+0.691
4 79.428+1.072 6.150+0.247 5*4* 5*4* 78.307£1.622 6.553+0.358 53.231+£1.292

(ool 0kul glax £ Sle) bales slamid 4 3lala; 51 13 (Gn s 0131550 LaguY Jsb 5 055 Y s

(Mean * SE) Table 2. Weight and length of larvae (newborns) before release into treatment cages

Treatment Length(cm) Weight(mg)

1 6.618+0.016 1.918+0.011

2 6.968+0.187 2.670+0.077

3 8.372+0.650 2.558+0.0702

4 6.790£0.072 2.233+0.021
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Table 3. Approximate analysis of food consumed and food consumption rate of H. molitrix silver carp fry during the
rearing period

feed wEiigS;Et Feed size Feeding Raw Raw Raw Ash  Phosphorus  Moisture

(mg) (mm) rate (%)  protein (%)  fat (%) Fiber (%) (%) (%) (%)

Pre starter 200< 0.6-0.2 10 42 11 4 10 12 10

Starter 200> 16-1 10 40 10 45 10 12 10
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Table 4- Average percentage of larval stage abnormalities (larval age) of the silver carp fish H. molitrix (Mean+SE)

Treatment larval age

Day 1 Day 3 Day 5
1 0.746 £ 0.716 0.996 + 0.746 1.550 +0.162
2 0.000+0.000 1.260 £ 0.911 0.723+0.723
3 0.000+0.000 2.246 +1.296 1.283 £1.283
4 0.370 £ 0.370 2.310£0.313 2.750 £ 0.562
Total Mean 0.271+0.171 1.703 £ 0.336 1.076 £ 0.203

(s,lkat gl & . Kle) Ho MOIILriX glo i 558 ool 65,V G055 slacgloual g5 doys Sike 05
Table 5- Average percentage of variation in larval stage abnormalities of the silver carp fish H. molitrix(Mean+SE)

abnormalities Treatment 1 Treatment 2 Treatment 3 Treatment 4 Total Mean

Curvature of tail 0.250 £0.250  0.250 +0.250 0.750 £ 0.750 0.793+0.793  0.510+0.510
Deformed tail 0.750 £0.532  0.000 +0.000 0.000 +0.000 0.370+0.370  0.280 +0.150
Curvature of the Spine 2.250 = 0.000 1.733+0.901 2.280 + 1.402 2.266 +1.313 2.132 £0.133

(oalbat gl £ . Sle) Ho MOLIEIX (gl o5 58 Olaloaze 55 odd sdalive (sl (golaeual Jlsl 5 ds s (S0l s
Table 6- Average percentage frequency of abnormalities observed in silver carp fry H. molitrix(Mean+SE)

Abnormalities

Treatment 1

Treatment 2

Treatment 3

Treatment 4

Curvature of tail 0.437 £0.014 0.000 £ 0.000 0.000 £ 0.000 0.000 £ 0.000
Branched tail 9.150 £ 0.251 6.560 £ 0.105 4.800 £0.152 7.347 £0.009
Shortened tail 24.140 £ 0.075 25.376 £ 0.156 24.873 £0.118 25.426 +0.073
Eye malformation 0.667 £0.012 0.237 £0.022 0.000 £ 0.000 0.693 £ 0.008
Decolored ness 0.853 £ 0.021 1.073 £0.152 3.360 + 0.025 0.670 £ 0.015
Jaws malformation 0.213 £0.012 1.230 £ 0.152 0.000 £ 0.000 0.000 £ 0.000

ol odaline SHle3l 5 iy (ol slag lal J§ s Sle ¢ gl laglal g5 o oSle IS ol =V Jsder
(5,10l glas # - SKle) H. MOIItrixX sl o & 58 olaloass 5, 5o
Table 7- Total mean percentage of variation of external abnormalities, mean severity of total external abnormalities,

growth and survival observed in juvenile silver carp larvae H. molitrix (Mean + SE)

Abnormalities Treatment 1 Treatment 2 Treatment 3 Treatment 4
variation in appearance 6.091 +4.076°  5521+4.064° 5752+3.109°  5.525+ 3.940%
abnormalities of fry (%)

variation in appearance 1.087+0.559°  0.661+0.759° 1518 +0.321%  1.443+0.425°

abnormalities of larvae (%)
total frequency of appearance
abnormalities of fry (%)

total frequency of appearance

3.589 +2.502°
1.083 + 0.759°

3.096 + 2.435°
0.127 £ 0.759°

3.521 +2.435°
1.014 +0.759°

3.597 +2.154%
1.143 £ 0.759°
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abnormalities of larvae (%)
Fry weight gain (mg)
Increase in length of fry (cm)
Survival (%)

675.28 + 316.97° 446.6 +215.32° 303.765 + 131.46°
34.359 +4.180* 28.129 +3.720°  14.149 + 3.920°
72.46 + 0.00% 47.91 + 1.00° 52.27 + 1.00°

(p<'/~O)g;.~.~l)1>5'~\_é>l;;>‘14.}u_};&;_:)IA);&_JYQWEQJF

615.27 +211.11°
30.219 + 4.610°
46.11 + 2.00°

Non-identical Latin letters in each row indicate significant differences (p < 0.05)
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