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BRFNANE A5 TS S 22 X I A B TRR B R

BXA, TkEEE, KKK, BEE, ITIR
(PR K Z K =22 B, RACRA B K A E & E A, widk i 430070)

RE: A RARPAEUFETESF T FORRATTRY O R, Ehaf s
RE T HE L FM N NIEE R B RET R (F) K PXG (% F 8 Q<8 ) fn PxQ
(ZEHOA%EI), UPP (D FEHOXDEHOF, AR, WL HERNFEERTE.
DNA & &. WAFHAEUREKE, X I, PXG. PxQ 1 PxP % & 47| y 3n=150=
45m+66sm+27st+12t.  3n=150=54m+51sm+39st+6t F1 3n=150=51m+48sm+45st+6t, 5 R A
B A% A (2n=48=10m+24sm+12st+2t) fn 7 % &7 By % & (2n=48=16m+26sm+6st) ] T F [{ ;
PxG #1 PxQ i) DNA A4 & 5 PxP L 95S% W ER K AW (H K 097); LR XMW,
PxGA PxQ W F, BAM A MB AT TR XTHAFSHNWERS M E T, PG Fn
PxQ 5§ PxP # A oA K M HE AL EE; PxG fu PxQ & PxP [A] i @ 1t #| 7 &8 H AT 40 #
Al CEHE L 97.8%), HHEERFNRIFER; XKW PxQfr PxG TR GFEF M.
5 PxP AL, PxGAPxQ 8 F, AL HIR W /MK E. FHEK. HER P KL H X
A th%, EPGRH#LF. ZFLHR, KWAEHET ARSI ZFHNINOEZLT,
IFEMETREFRAMZALA T TR U LR, FEEBGRERL.

REEIE: wEw;, MBRKE; BB, RE; BA¥, £k

FEZHES: Q23; S961.6 XRkARER: A

S (C. auratus var. pengsenensis) J& V1. VG
B KPR FE B AL T K =B 22 05 BT 283
74 6 AN A 8 5 0] 8 S A0 R FRAE A A
T HAA A ST NRESE | A KRR
A, R F B, 2T IR A K
WA B iz — 1, BT A 32 Se g M 6 (R 4
RGP, o AL A ) RSO S5 5 A Ry 2 PR LA
KIRMERZ & 07 AT Bl . He T A0 84 7 4y
B, BB 3 — DR T B2 PR P AR
SRMERZ R B =AML

WERZ R B ot S B A Al b — R A B 7 5
8O0 FTERG TR , IKSE A S R T
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AWy =N i e B, S EORS AN (BB I B
D7 IEARBERL KR, RER AL R AR
SEpRlk, WA REAE, IR IR IR
KA 2RO X — WA, A Iy K2 fa 2 fft
%% VAR BEMH (Cyprinus acutidorsalis) LA, &
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PMEARSE IR, I TR s I, AR
REPE M MERZ R B ARG, I e R Hh 7 1 X
MERZ & B IS E S

fif (Elopichthys bambusa) Fl 38 W #1 (Culter
alburnus) 4y 3 J& T #2 )2 B (Cypriniformes) #f %}
(Cyprinidae)fi J& (Elopichthys) Fl #1)& (Culter), i
o2 PR R TR B JE (Carassius), HHH.Z [H]
RGO R o BEORH WE GEAY e  IR K Oy
2n=48""1" 5 2 B AL B Bn=150)" A BR 1Y
25 . WIBNETIARGAH IR R B0, SRR Groks A
o 22 N Lg% JCTE gl v e il s 3 B O 1 R I
KA, A RMIERNF .. SZFEMEALF, 4
Vb, FH SRR I DRS00 S R O A5 S AR 1Y
Fy BEOR I A K HORAETE W 35 05 SR, XA
AERAETE T AP 2B A

ST, ARSI Ak Lk LSRRI G0 RS T
S BRI, O, AR L E Fy A
Px G2 5 il Q xfifk 3) F1 PxQ(32 3l Q> I 113,
DL PxP(3EZ PRl Q<32 PR O)F, X R, LA A5
R G RiZ AL . DNA & JEASERE DL A
KAEmSE, WP RMEZ KT F, R4y JBE
SR A KRR S T T R RN PR AE R h
L R A E RS

1 MESIHE

L1 ML EES

PR R PR R AR R VTP 2 LTI K Rl
o, ILso e, WREIREL 400g, LA
G3RDUITK 258 B KVToK R, e AR
Ol KK ™= 2 B Fg W B b EA T P TR A B M
B A3 AR | S AR SR O A A, T
R EEAR, M 3 AT A SR Q xR
3. B QM B RN R QL M S, T
2019 4% 5 H AT — IR N T %00, =R K
JE M, A R, FECA 1 pg/ ke
PR R R B K A2(LHRH-A2) I 1 mg/ kg 3k
i i KRB (DOM), 10 h 5 {5558 4, MEfa g
FI 48y 4 ug/ kg LHRH-A2 Fl 4 mg/ kg DOM, Hfiff1
VRS VLD o T S SR A A K U AT I
KIS, 8h G RAS BUARR B HE AT N 82K, 2
K O 28 0 A0 8 T8 85 5 3 ) TR 0 A GG R A 7 R AL
AT Fr; 202048 5 A, EHEAAH SRR F,
Wb 50 RO EEAS, PR LASE | I RN B2 R A
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A, BRI b T N T %0, 3545 F, BEIA,
FPEE, BRI, LSl .
1.2 FEEZESH

FH 8 2 AH B AR 72k 1 ) 5 Yl AR B A
K 6~8 cm gl fa, ByHU/bEEES, H AIM
B UE 3 Wk (4R 30 min) J5 BTRE, AT 40
MG, BT 28 °C AP #E 2 h, FEK;
FeHk, A 3 mL Bl iR ARSI, R 2~3 K
R 1 ORISR, R MR TS 2 80% i, iF
Friesigs .

HUER 2~7 AR, FARKAK AL ZE AL BETE™ il 45
Qe i bR, A AEEE B T I
B0 AF % AT Y 52 R 4 24AH 100 4, A
Adobe Photoshop CC 2018 #4478, ic 54
A S S AR o AR Levan M 11 77k
PEAT YL (AR 7 41, $% Matthey™ 8 J7 1 E4T Y2 (1
TR (NF) 940t R fn v 2 2207 e o 4
FRREE BTy 2, S ity 8 R ity 0 A 22 R G £ (A
TR 1, FR AR A
1.3 DNA ZEME

L R W ) i O R [ P a4 E e o W A 2
Mit% DNA & i, BEHLEK 2 6~8 cm Y PxG Al
PxQ 45 20 &, DL PxP AXTHR, E#lkCRIL, M
EDTA ¥ B Fi B J5 0K AR AF . B 10 pL 76 B IS 19
Ifil ¥& F§ DAPI 4 {4 5 min, JH BD FACSCalibur i
YN ACHEAT EAERTI, LA IR AR 1t 20 i
HIE, THEAX DNA & E A DNA & E,
YIFoR R V- B bR E 25 (mean + SD), i 2 SE I
fa R .

1.4 FEEFHER

BEHLEL 180 H A RIS A FEA 30 B, it
L i 868 T2 AR A S A8 4% 8 100 3 G e 1 0 20
JEMEVE . BT X SRR &R 48 (APKS525HF
Plus VET DR) A ff{A& X JEH8 - (18] 1), FH Adobe
Photoshop CC 2018 # {4l 45 T 2= 240 WK
(SL). ME# (ED). k£ (HL). kK BL). &K
(TL). BE#ik (CPL). R (CPW). {A%E (BW)
B, DLCHESR YRR . Dy o(RR N 1 501 2
ZIAEEES) . Dyy. Dyy. Dys. Dyg. Dys. Dyge
Ds . Dsg. Dgg. D79\ D7y9v Dgg. Dg o FlDg g0
JH IBM SPSS Statistics 26 1 RStudio 4 4%+ 45 ik
1RG4 . RIS R 537
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B 1 ZEE X ARAREERERSHREE
LSBT, 2 VIRTG, 3. EUEAC AT, 4. SR RT 0N, S ReE
B, 6. HUERL, 7 A, 8. UEAR, o OB,
10, REEHHR A a WK, bIRE, o kK, d RS, e RN
£RMK, gk, h ek

Fig.1 X-ray photograph and distance measurements of

C. auratus var. pengsenensis

1. origin of operculum fin, 2. tip of snout, 3. origin of pelvic fin, 4. upper
side of operculum front end, 5. origin of anal fin, 6. origin of dorsal fin,
7. terminus of anal fin, 8. terminus of dorsal fin, 9. ventral origin of
caudal fin, 10. dorsal origin of caudal fin; a. snout length, b. orbit dia-
meter, c. head length, d. body width, e. caudal peduncle depth, f. caudal
peduncle length, g. body length, h. total length

1.5 4HKHEE

N SR ol 3 APk 500 B, i
PP, i 3 K EAMUAE IS, &Pkt
300 B T WA A 208 T 2R A7 bR v 1 77 0
FEREARMERL 1 m’, FRFEKA & 3/4, R
100 B, #wE 3 AT, BREMR 3K,
SENT R B . ARy, AR RELZERR 30 B
Mk RKARESIE, ichwnddE, 5
BRI 30 X, ARAH A BEHLEC 30 B R AT AR I &
ek, M. &K MK R R
i, KEEE 0.01 mm, REHEFRFERE, K
W5 0.01 go ARG 7 ISR, THETFIRE .
SRR | B E R SRR

HATE R (%) = (W ~W)/Wyx100%

K (%) = (L~Lo)/Lyx100%

K, Wy Bl Ly 3 iR IRE (g) SHIIRIAK
(cm), W, Fl L, 53 5IACERESE Sl ¢ BEAYIATE (20 5
K (em)s

BOE B 5 5 B R A Excel 2013 & IBM
SPSS Statistics 26 FXf4f, Edi ] 1 25 5 2 4k H
BATR Z T 250 HT (One-Way ANOVA), % /)
i 25 2280k (LSD) B i 1l 22 = W& 1k (P <
0.05). AR AT FVAR B iE A7 4 4 A AR K R
P, —BREIFERBER, AKX w=al', K
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T2 a WER, FREREN T, R
RIS OL, b NHREL, FonmEAERN T, 6
R B KA T BRI 2

S I i P AR N BT ST S S g 18 B
A, IR IR Ol KA RA R B 2R 51 23 il
A AL AT

2 4

2.1 RBEEZBUFE

PxG. PxQ Fll PxP HE F, FHARRACERMEH ]
ST R B RIEE R BN, £ A 1 4> 244
ILL 150 0 3 (5 50% L E)ERL D)., BRBA
Je @ ABH K 156, 162 Fl 166 502440, HH L
i/ (R F) 10%)(&] 2). PxG. PxQ F1 PxP %Y
2 B 3n=150=45m+66sm+27st+12t, 3n=
150=54m+51sm+39st+6tH13n=150=51m+48sm+
45st+6t, FL AR ES 0 261, 255 Fil 249,
Ao PAE 150 &R Ee = = Hldl, H
RANREECXT B A R Y e iR . 3 AN G AL TN
K EREA 225, (B3R EERBE—%.
AN, PxQ Fl PxP 1Y t B YL AR B H —FF, m Y
PR L, RORBERIERR,

2.2 DNA ZEREMHKFE

DL A5 PxP X R, FH R X 40 A AL
P I PxG Al PxQ FIZL AN AHXT DNA &t
ZER R, PxP. PxG Hl PxQ AUAHXT DNA &)
WK 297.92 + 4.66. 287.50 + 4.66 Fl 288.26 + 2.71
(I 3)o BRI PR DI=A A (1) 41
X} DNA 7 5 /% B B A XF DNA & 5 ok 2] W
24 DI=1.00 £ 0.05 5}, TA A2 A~ 55 %6k HE 21 40 g
fiste—%, R BN, PxGHl PxQ 5 PxP A4
X} DNAZ & 19 L EH I 2978 0.97(3% 1), £ PxG
1 PxQ 5 PxP Wit —3, #8154,

23 ESFHE

TR R X OB A, WEINIES &
I PxG. PxQ 5 PxP AMIL SRR A —3, H
S REAR G AL (BRI, 3 Lt iR AIY
iR, SN, Dumfs, Wk, BRE, X
Mo WIMBHEKBA, BEIKAM, EE2HE
. SR AU RS, T RS 2 M g R
LY, JCN M, B EA 2 MEE R
FHRBUNTIREEE . HIUERIRWEE, Tk

https://www.china-fishery.cn


https://www.china-fishery.cn

IKPA 4R, 2023, 47(1): 019615

. 'g A%
X -
ALTES T oot . 2
" A N AP o
o ~$~ l () 3 e A% g ¥ .4
' <> e PR
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FLTeeas  Sa i
et R Ty sy LMNRETS
Wl ‘1\-% Yigened (PG
s ) 93:3,.?;3; LS. ) ¥
C % o “
\'3:.1"‘#"\ vy, o
()
20 pm 5 20 pm 3
m AKE XX ¥ KA XAX AXA XRX m  ARR XEX KAKRXE B8N X XK XKA M MR RAK KKK XAX XK XAX A
AXE XXX XA XXE R3X 342 AKA XXB XXX XRA XK X ¥KK AAR AXN XXX KXA AXA KAR
AXK AKX XxX A% BAK KKK XXX %X XAR XK KKK ARX
sm SAA AKA BAA MAA AAN ARA sm AAK ABA AAA KA KBX ABA sm AAA ARR RAK BAA AAA AR X AAA
B8A BAD AAA AAN MDD KAA AAA AAR RAK AAD XXA AAR
SAG ARKE ARA AAD BEN XXH RS AEE D22 BNA AKS BRA a~A hxk A8
»“H 66» )Mﬁ t“(\ lM Aﬂn nn» n“ﬁ “n» Abn NAA AAA AMA AANA ANA
st ASD ARA AN DAA AAN ADS AON
st :22 r:\l;; ;:‘A:AAAA LLUE LY 840 NA AIA AAG AR AA ::: a::na::’:m A0B AAA
t AAA AAD ABA AAA t QMR 0RA t ADA AdA
20 pm 4 20 pm 5 20 pm 6
EhR I PxG. PxQ 1 PxP B F, BHAR KM PSR (1~3) TR B FZE (4~6)
Plate I Typical metaphase chromosomes (1-3) and corresponding karyotypes
(4-6) of PxG, PxQ and PxP F, progeny
60 . G $3X 19 S5 SPSS #1T KOM 5 Bartlett BR
- X
<, 0 s PxQ K4, 153 ] KOM=0.734, P=0.000, W] Jrfifi i
Ay :w | o PxP s > S, o A
23 ;‘g 19 AN ST T ST 50T . T RIEF 2
A L .
j_% 5 ol PCA [8, Z5J 5%, PxP 5 PxQ. PxG B XK
ST AT ER (6 4-a), FB PxQ. PxG Fl PxP fE1E
0 A ES . RTHENN 19S5, @il

N D h b OO e &
D @U\@ 3 \p SN \@W\b N
NN N N BN
eta fg H A

number of chromosome

2 PxG. PxQ 5 PxP I F, B¥A P HA S SLAEI
REFKESH
Fig.2 The distribution of metaphase chromosomes
number of PxG, PxQ and PxP F, progeny

PxG, PxQ Y PxP #EATHEMR X 7, 5 Bl A EdE o5
B AT HER B

& PxG, PxQ Fll PxP &40 2% 5 B 24k,
iS5 19 A BT (P<0.05) MSEL, 4
%)% TL/BL. BW/BL. HL/BL. SL/BL. ED/BL,
CPW/BL. D,,BL. D,,BL. D;sBL. D;¢BL.
D,s/BL. D,¢BL. Ds¢BL. Dsg¢/BL. Dgg/BL.
D, o/BL. Dgo/BL. Dg,/BLFl Dg,/BL (3 2).
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SPSS AP AT R AT, IERE G R IR,
PxQ FI PxG H e RN —H, HE PPERHI KL
(€] 4-b), FEHH PxQ Ml PxG WYL B E AL, Wi
PxP ZREK,

FH SPSS # 4%t i ik 1 19 19 NS T84
FI, FES 8 MSEL, A 3 DM A A RREL:

PxP: Y=-2564.247+1970.805(TL/BL)+
2876.397(SL/BL)—1474.709(ED/BL)—320.157(CPW/BL)+
1937.408(D,.4/BL)+2790.733(D5.s/BL)+1930.031(D; ¢/
BL)+3040.916(D_,o/BL);

PxQ: Y=—-2675.837+1992.838(TL/BL)+
2565.047(SL/BL)—1779.991(ED/BL)+362.413(CPW/
BL)+1680.42(D, ,/BL)+2753.988(D;.s/BL)+2 174.751
(D;.¢/BL)+3034.954(D;.,,/BL);

PxP: Y=—2689.995+1907.496(TL/BL)+
2917.219(SL/BL)-2020.6(ED/BL)+191.922(CPW/BL)+

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

IKPA 4R, 2023, 47(1): 019615

800
640 |
<3
g 2 480 |
&=
X 8
=% 320 |
EfE
160 |
0 200 400 600 800
DNA %% 't 58 /508 %1
DNA fluorescence strength
(a)
800
640
& B
i 2 480 |
&=
25 320
&g
160 |
0 200 400 600 800
DNA 7% 't 58 /508 £
DNA fluorescence strength
(b)
800
640
<3
g = 480 |
&=
X 8
=% 320 |
§ g
160 |
0 200 400 600 800

DNA 5Ot i B/ 40E $
DNA fluorescence strength

(c)
B3 SRAMMEAEMNE PxG(a). PxQ(b) 5 PxP(c) K
F, k8% DNA S E2HHE
Fig. 3 Relative DNA content of PxG (a), PxQ (b) and
PxP (c) F, progeny based on flow cytometry
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1787.359(D,4/BL)+3 002.627(D5.s/BL)+2 157.274(D./
BL)+3218.067(D,.;o/BL)-

BEDLEEE 3 DBEIRIY 90 MREAS, HI F ik 3
W R BCHEATH 0T, 5K, PG, PxQ Fll
PxP 43 BIHERH A B 30, 29 F1 29 4>, L5430 5
W% H 97.8% (£ 3), BRIz LA HI 3R EOT 97.8%
() S A AR TE T T HERR 422
24 R HREEKES

7 180 d M SE Y JE I PN, PxG. PxQ Fil PxP
(-SRI S R R, PxQ Ml PxP
WA AR F 7 58 (3.15 £ 0.06) g, (3.19 + 0.05)
g, TFIRK AT BIR (4.74 +0.32) cm. (4.69 + 0.20)
cm, YRR FEMEZET . PxG )G X0k & 1
PR K 5054 (2.75 + 0.05) g Al (4.54 + 0.25) cm,
¥ 8 % /N T PxP(P<0.05). 180 d 52 56 J& I 1,
PxG. PxQ HJ-F-¥ PR FNF R K 1 i 3 KT Px
P(P<0.05), FMTT UL, PxG Fil PxQ % PxP ¥ EA
BERERMLE, H PxG A KA B 5
(# 5).

Ak, H# T PxG. PxQ il PxP A & R Al
KR (K 6), 16 180 d FRAEJEWIN, PxG M4 H
R E KT PxP(P < 0.05), PxQ By H HIH 4
KT PxP, {HAUAE 90 d Ml 120 d i} B 4 ¢k
5 (P <0.05); PxG I KFEEERT PxPP <
0.05), PxQ MK RIGL AR T PxP, (HEZERA
W (P>0.05). =&ML, PxG B4 RKMERERAL.

FH SPSS X 4% 2H G- 1) 44 K AR E B4 7R 17 iy
LG R, & HG WK RRE B A 7R
KR JH Graphpad Prism 18 i i pREO # S E AT
WA, 93RS PG, PxQ 5 PxP 1y 4= K i £k
(B 7), RIS A TR KIIFFE W=al’ BFHIE,
PxG., PxQ Fll PxP [ R* {H 435~ 0.968 7. 0.981
5H10.9827, ¥ir 1, RAWEERE S, bEN
4 2.928 8. 3.001 2 F1 2.994 1 (&l 7), % SPSS
BREAR THEE:, 5 p=3 TR FELES, WA
K,

3 v

e 5 IR T MR R B A MR,
ATSEAE U WG S B AR IR IR R A AN A R B
ML E L (C. carpio var. singuonensis) ¥ it A
S E RO, AR EEATIRA, NN A
Al . WHEINY, EMERCRE S, R SRR
T RBIEM, ARFASH5 KT, ML
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#1 ETARNEENEIEN PxG. PxQ 5 PxP F, BHASMHSHER
Tab.1 The ploidy level of PxG, PxQ and PxP F, progeny based on relative DNA content of flow cytometry

A samples FEAHY A HIRTDNA# & ~ AHXIDNAG R E fir
sample no. relative DNA content ratio of relative DNA content ploidy
PxG 20 287.50+4.66" 0.97+0.02 =
PxQ 20 288.26+2.71° 0.97+0.01 XTI
PxP 4 297.92+4.66" 1.00+0.00 =k

e RIS G TR FIROR B B2 (P < 0.05)

Note: Different letters after data in the same column indicated significant difference (P < 0.05)

& hie 11

PxG. PxQ #1 PxP B F, BRI FTMARZFRE 1~3) F1 X BB F 4~6)
Plate II

Typical optical photographs (1-3) and X-ray transmission images

(4-6) of PxG, PxQ and PxP F, progeny

£2 ETXEBHUEN PG, PxQ 5 PxP F, BiAASF

A

SHHNBRRFENHEGR

Tab.2 One-Way ANOVA results of morphological parameters of PxG, PxQ and PxP

F, progeny based on X-ray transmission images

ggr%fgs PxG PxQ PxP gér%fgs PxG PxQ PxP

TL/BL 1.2110.004° 1.256+0.005" 1.244+0.005" Dy ¢/BL 0.388+0.002°  0.380+0.001°  0.3510.003"
BW/BL 0.405£0.002°  0.403+0.002° 0.372+0.002° D, s/BL 0.688+0.003°  0.689+0.001°  0.676+0.002°
HL/BL 0.268+0.001° 0.264+0.001° 0.263+0.001° D4 ¢/BL 0.316+0.002° 0.321£0.001° 0.302+0.002°
SL/BL 0.070£0.001*°  0.065+0.001° 0.068+0.001° Ds.¢/BL 0.484+0.003°  0.485+0.002°  0.451+0.002°
ED/BL 0.067+0.001°  0.072+0.001° 0.079+0.001° D5 ¢/BL 0.276+0.002°  0.273£0.001°  0.248+0.002°
CPL/BL 0.128+0.002°  0.126+0.001° 0.127+0.002° Dg¢/BL 0.351+0.003°  0.367+0.002°  0.355+0.004°
CPW/BL 0.16240.001°  0.165+0.001° 0.148+0.001° D;.4/BL 0.128+0.002*  0.125£0.001°  0.126+0.002°
D,.,/BL 0.258+0.002°  0.257+0.002®  0.252+0.002° D;.1¢/BL 0.223+0.002°  0.216£0.001°  0.206+0.002"
D,.4/BL 0.237+0.001°  0.241+0.001° 0.244+0.001° Dy o/BL 0.277+0.003°  0.270£0.001°  0.257+0.002°
D, 4/BL 0.210£0.001°  0.209+0.001° 0.219+0.002° Dy 1¢/BL 0.195+0.002°  0.182+0.002°  0.185+0.003"
Dy 5/BL 0.346£0.002°  0.333+0.001° 0.327+0.002° Dy.1oBL 0.162+0.001°  0.164+0.001°  0.147+0.002°

e RS G TR RIROR B B VEE (P < 0.05)

Note: Different letters after data in the same row indicated significant difference (P < 0.05)

R R AR R b4 7/ i ER U 2 e
B, SURRS T ROR 7 &4 T i 1AL Y 28 i
TZEAENY FI ] DNA B 5 44538 B & 0 % (] 21 it
K5 7 1) DNA F B nl LLBEAL B A ) 5 7 45 6 5P
DNA 1, B =& k4 R B DNA 74285 BRik %™
% 55 B AR A 5 AR B[R] DNA 25417 5
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LI 45 FAE S 52 Y R S AR AL kB A
(Ctenopharyngodon idella)™ Wt Y76 i . X L&
SRR Y], BARACARYRE N A th T MERZ & B T
POREARHE , BATSAT BB 3 SCA 5 A5 W) S ATy 9K A% 1k
BT APFRKEL, PxG. PxQ Fll PxP 34
HAEH, Br 150 ScBEHEAT = =X (1 LAtk Yo £o f
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Research on the allogynogenetic biological effects in the second generation
gynogenetic of Carassius auratus var. pengsenensis induced with
sperms from Elopichthys bambusa and Culter alburnus

CAO Wenjie, ZHANG Jingrong, ZHANG Qingfei, ZHAO Yuhua, WANG Weimin

(Key Lab of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The technology of allogynogenesis has great application potential in the breeding of superior varieties.
Carassius auratus var. pengsenensis is a kind of hermaphroditic triploid crucian carp with natural gynogenetic
reproduction and it is one of the best freshwater breeding varieties in China. The development of gynogenesis of C.
auratus var. pengsenensis induced with heterologous sperms can produce normal surviving progeny. The study on
allogynogenetic biological effects in progeny can provide reference for the cultivation of excellent new varieties of
C. auratus var. pengsenensis. In this study, the eggs of C. auratus var. pengsenensis were fertilized with sperms
from Elopichthys bambusa and Culter alburnus for two successive generations, respectively. We succeeded in
obtaining their second generation offsprings, PxG (C. auratus var. pengsenensis @ x E. bambusa 3) and PxQ (C.
auratus var. pengsenensis @ x C. alburnus ). The chromosomal karyotype, DNA content, morphological traits,
and growth performance of offsprings were compared with PxP (C. auratus var. pengsenensis). The findings sug-
gest. that the karyotype formulas of PxG, PxQ and PxP was 3n=150=45m+66sm+27st+12t,
3n=150=54m+51sm+39st+6t and 3n=150=51m+48 sm+45st+6t, respectively. It is significantly different from the
karyotype of E. bambusa (2n=48=10m+24sm+12st+2t) and of C. alburnus (2n=48=16m+26sm+6st). Furthermore,
observed ratio of nuclear DNA content of PxG and PxQ to nuclear DNA content of PxP was within the 95% con-
fidence interval (both 0.97), showing that PxG and PxQ produced by heterologous sperms were gynogenetic trip-
loid fishes. The findings of principal component analysis based on morphological parameters reveal almost no
overlap between the scatter plots of PxQ and PXG and PxP; there seem to be significant morphological differences
between PxQ and PxG and PxP (P<0.05) that can be made preliminary discrimination by discriminant function
(the accuracy rate reached 97.8%). These findings suggest that there is a significant allogynogenetic biological
effects between PxQ and PxG progeny. As compared to PxP, PxG and PxQ demonstrated benefits in terms of
mean body weight, mean body length, body weight growth rate and body length growth rate at each age, and PxG
had significant benefits (P<0.05). In conclusion, sperms from both E. bambusa and C. alburnus can promote gyno-
genic development of C. auratus var. pengsenensis eggs, and different sperm sources have varied effects on the
development of gynogenic nucleus and progeny, as expected from allogynogenetic biological effects. Through the
research results, we can preliminarily judge the better sperm stimulation source, which lays the foundation for the
subsequent breeding of C. auratus var. pengsenensis excellent new varieties.

Key words: C. auratus var. pengsenensis; gynogenesis; allogynogenetic biological effects; karyotype; morpho-
logy; growth performance
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