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U510 5% A B D A % 5 G | A R WD N R R K
B R AT METE W 2= A, 1 2 £ 20 B REARE R R
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11 ~13 min; 23520 = F A5 )5 3 ~4 min, 3285 5
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Tab.1 Effect of different temperatures, different duration and different activation

time of cold shock on gynogenesis in red bighead carp

S 21 5 b FR /T S 3R GG B IA]/min  Ab B4R 4% B (] /min ZHE RS % IF Ak %/ % B /%
experimental group temperature activation time duration time fertility rate hatch rate survival rate
S 0~4 3~4 11 ~13 80.3 +4.1 24.1+£2.2 2.7+1.7
experimental 4~6 3~4 11 ~13 81.9+2.5 29.6 £2.4 16.6 £3.0
group one 6~8 3~4 11~13 84.2+3.6 35.7+2.8 1.6 0.6
) 4~6 3~4 9 ~11 81.3+3.2 25.0£2.7 1.9+£0.6
experimental 4~6 3~4 11 ~13 82.6 £3.0 31.5+4.1 19.4 2.3
group two 4~6 34 13 ~15 80.5+2.9 21.6+1.5 0.7+0.5
SR = 4~6 20 ~23 11 ~13 74.0 £2.4 20.0 £3.1 1.6 £0.7
experimental 4~6 23 ~26 11 ~13 75.9 1.9 28.6 £2.4 7.3+1.9
group three 4~6 26 ~29 11 ~13 77.9£2.7 17.6 £3.7 1.0£0.5
X B4 —

Lo 91.2 2.1 83.5+4.9 76.8 £4.2
diploid control

XA —

! 85.6 £3.5 59.3+£3.2 0

haploid control
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B e (B 2) o S50k SR A I A EA R T
P IR AR 2 B 5L, o 89% AR B PR IR K IR
L 1L % AR e 7 a8 i e O SRR R, R A
I AT B L ORT A A

http : // www. scxuebao. cn



13 INEAR, % N LM = S MR R & 5 11

Wi (d)

1 WZEAEHMZESHIINTE CERFHELEESRE
(a) HERZ A = WA G (o) MER R 7 = 0 IR G (A 20 2UM (20 =48) 5 () MEBCR IS &8 F, MR (d)FEM =
BEIAXF, A
Fig.1 The appearance,body color and chromosome spreads at metaphase in gynogenetic red bighead carp
(a) The appearance of meiG; (b)chromosome spreads of meiG(2n =48) ; (c¢)the body color of offspring ( gynogenetic red bighead carp
() x wild red bighead carp( & ); (d)the body color of wild red bighead carp

E2 HMZEAEHZSWBEBREEUE
(a)6 U HLAL 58 T W0 AL 87 KR O AL (D)2 ~3 WU C K E 5 T, FE A WRE K & 19 I AH B0 2 00 B 40 i ;
()4 IR C K EFRH MM, EZ A DA R R AW RN EE A0 ; (d)5 WO C R E Z5 IV, 20T WL IV i A 2 o1 B 41
Mo AR 10 wm

Fig.2 The gonad microstructure of diploid gynogenetic red bighead carp
(a) The ovary of diploid gynogenetic red bighead carp at the age of 6 months showing PGCs in phase | ,arrow showing PGCs; (b) The
ovary at the age of 2 — 3 years mainly showing primary oocyte in synchronous in phase I ; (c¢)The ovary at the age of 4 years showing big

sized primary oocyte in phase Il ; (d)The ovary at the age of 5 years showing matured oocyte in phase IV.Bar =10 pm
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IS5 B 8 ( Cyprinus carpio) f5 1L 8 51 Hy v i
e L TR A AR A R M N TE R R B
BR 4 & R @ g, x5 B mitG,5 &
meiG,5 B = a8 (2 ) M S 5 I Ak
(8 ) #E4T PCR ¥4 . R 1514 hljy1920 i

7 PCR "3, 45 R R 8,5 mitG 7EI% 7 ni # j2
SERMEE R, M S R meiG P A T —aat
TR BT ks I ) A K B A T B R BACA
Vi (A S S 5t £ ) IO, 3 W MEAZ R R TR 4L
STEAK A THA, WA ZBN AR O TG
(E3),

B3 54 hljyl920 ZHERREREZEH . TENZSH . UEFHEHED PCR I IEER
1 ~5. H 23R T M S 40 6 ~ 10 WML M =40 11 ~15. %0l =405 16 ~20. JUAE A, o5k Ry 8 5
AR 244K, M. pBR322 DNA/Mspl Marker

Fig.3 PCR amplification results generated with primers of hljy1920 in population of

gynogenetic red bighead carp,common red bighead carp, allotetraploid hybrids

Lanes 1 - 5. represented 5 mitG grass carp; lanes 5 — 10. represented 5 meiG grass carp; lanes 11 - 15. represented 5 wild grass carp; lanes

16 - 20. represented 5 allotetraploid hybrids,arrow showing heterozygous allele of meiG red bighead carp. M represented pBR322 DNA/

Mspl marker
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R R WE I T E 2 & E RIRe I, 8 OB A
b F JOE R AR B b2, T U0 Y £ R Jin 4%
B 7R R R S O TR AR A AR L
BEaE RS MR R T AR R sh F e,
S ) 1) O B R 22 2 AR e Ak B i o () B AR A7
R 200 024 0y 2 X5 T A A B A A HE R
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RO ROIR (I G4 1) A ALRE 52 = E X R B £
LG L IR RE TR AL MERZ R & LR S TR AL
B G MEAY KR R ST T T Sk 7 R — b
e 0 B S50 SRR o A S 6 P 0 S O D A
R 80t ) R 5 S RO, AR R A IAORS Tk
PR R IR BE 35, By TR R, 7E A A 3
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Induction of gynogenesis in red bighead carp
(Aristichthys nobilis red var. )

SUN Yuandong'® , YUAN Zhidong', TAN Shuhua', FAN Junhao', ZHOU Gongjian®
(1. School of Life Sciences ,Hunan University of Science & Technology ,Xiangtan 411201 ,China;
2. Hunan Xiangyun Biology Science and Technology Limited Company,Changde 415001 ,China)

Abstract; Gynogenesis was induced in red bighead carp ( Aristichthys nobilis red var. ) eggs using the UV-
irradiated diploid sperm of allotetraploid hybrids, which were derived from crossing of red crucian carp( @ )
x common carp( & ), with cold shock treatment in 4 — 6 C water for 11 - 13 min to make chromosome
doubled. Different initiation time of treatments resulted in two types of diploid gynogenetic red bighead carp:
meiotic gynogenetic( meiG ) and mitotic gynogenetic ( mitG ). The survival rates of meiG and mitG were
19.4% +2.3% ,7.3% =+ 1.9% respectively. The gynogenetic fish were confirmed by morphological
characteristics,,chromosome counting, and microsatellite DNA analysis. The results showed that both meiG
and mitG gynogenetic fish were identified as diploid with 48 chromosomes, which produed exclusively bands
being same as that in maternal parents and discriminated from that in allotetraploid hybrids by microsatellite
DNA analysis. All the gynogenetic fish were female,89% of which showed normal ovary development. It
provided important data for suggesting XX genotype in female red bighead carp. In addition,the body color
of gynogenesis offspring ( gynogenetic red bighead carp( ? ) x wild red bighead carp( & ) ) was redder than
that in wild red bighead carp. The formation of gynogenetic red bighead carp should be a valuable
contribution to body color non-degradation, genetic improvement in fish breeding, as well as sex
determination researches in fish.
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