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Production of Supermale (YY) and Superfemale (A YY) Nile Tilapia (Oreochromis
niloticus) by Sex Reversal and Chromosome Set Manipulation
ll. Comparative Study on Male Seed Production Traits of Supermale and Superfemale
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For development of all male seed production at hatchery scale, a comparative study was made on the
seed production traits of supermale (YY-3) and superfemale (YY-4 £) Nile tilapia, Oreochromis niloticus.
Supermales were crossed with normal females (XX-$) and the superfemales with normal males (XY-3)
or sex reversed males (XX-4 §); progeny survival of these crossings and sex ratio were evaluated. Hatching
success of the eggs, fertilized by the supermale was significantly lower than that by the normal male.

Over 95-99 % progenies sired by crossing supermales with normal females were males, while 52-55 %
progenies alone were males with the cross of normal males and normal females. Hatching success and
survival of alevins were significantly higher for the progenies of the crosses between superfemales and
sex reversed males than those resulting from the crosses between superfemales and normal males.
However, there was no significant difference in the sex ratio among the progenies of these crosses.
Therefore, crossings of superfemales with sex reversed males provide the highest percentage of survival
and male progenies.
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Table 1. Survival (%) of artificially incubated eggs produced by crossing normal female X normal male, and normal

female X supermale
Cross type: Nomal female X
Developmental Trial 1 Trial 1 Trial 0 Trial IV
stage — —
N N 1 N
ormal Supermale ormal Supermale Norma Supermale ormal Supermale
o male male male male

Fertilization 95909 94310 923127  B44+50° 954+27° 979+ 1.3°  99.0%05" 982% 1.3°
Blastula-Gastrula ~ 87.6+t27° 852143 85.6+54" 760145 873=x07" 867+ 86 955+0.9" 95.0x 21°
Flatching 742+40° 181:7.20  801+50° 17459  804x20° 2524183 9L0x27° 313+104°
Swim-up 71.6-.43° 10.0£3.2° 787+43% 114776 760+23" 154+125  90.0+23° 134% 7.8

Values (mean=sd.) within a row in experiment having the different superscripts are significantly different (ANOVA,
P<0.05).
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Table 2. Survival (%) of artificially incubated eggs produced by crossing superfemale X normal male, and superfemale
Xsex reversed male

Cross type : Normal female X

Developmental Trial I Trial T Trial T
stage - evers S d
8 Normal male Sex reversed Normal male Sex reversed Normal male X Teverse
male male male
Fertilization 947 +4.3° 98.34+0.0° 98.0£0.7° 99.0+0.8" 98.61:0.6% 97.7 +0.6"
Blastula-Gastrula Q5+11° 933+ 2.5 959+0.2° 96.311.8° 96.9119" 95.0+1.9°
Hatching 79.620.6° 86.2+5.2° 70.1 £33 92124 69.1+2.6" 92.3+0.6"
Swim-up 74.0+t7.1° 84.5+4.0° 63.716.0° 915+21° 77.3+1.3° 91.4+1.9°

Values (meantsd.) within a row in experiment having the different superscripts are significantly different (ANOVA,
P<0.05).

Table 3. Sex ratio of the progenies sired from crossings between normal female X normal male, and normal female X

supermale
Cross type Trial T Trial I B Trial T Trial IV
Normal Normal g al Normal Supermal Normal S ale Normal Supermale
female x male upermate male up ¢ male Hperm, male P
% Male 492435 988+25 551+4.6' 973+32°  521+152° 958+35°  53.0+21° 975+50°
X* against 12:1%  0.03™ 43.09 1.26™ 105.52" 017" 78.4° 0.49"™ 70.05
X* against 02:16 3101 0.02" 22.82" 0.13™ 33.79° 01" 2912 0.01™

Values (meanzsd.) within a row in experiment having the different superscripts are significantly different (ANOVA,
P<0.03).
™not significant, 'P<0.01, "P<0.001
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Table 4. Sex ratio of the progenies sired from crossings between superfemale X normal male, and superfemale X sex

reversed male

Trial 1 Trial 11 Trial I
Cross type S 3 S 4 oo )
Superfemale X Normal male o o0 Normal male ~©° '€Verse Normal male ~ ¢ loverse
male male male
% Male 942+59° 975137 97.5+3.5 99.2+1.2° 98.8+1.8" 99.4+0.9°
X against 12:1% 93.63" 108.3" 195.17" 116.03" 15217 156.0"
X* against 09:13 041™ 0.09% 0.00™ 0.01™ 0.03™ 0.01"

Values (mean*sd.) within a row in experiment having the different superscripts are

P<0.05).
™not significant, P<0.01, “P<0.001

significantly different (ANOVA,
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