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FElE LDH FETRMSH~ETEW, YRUTEGAE “BRRE gynogenesis”, RAVEXF
FHIT BRR T YRR B2 5 SR R B allogynogenesis”, R YTk
ZARERE, RERMOUEIBAERRBELE R BRI R HRUEER,

EREEAMAE —NFRI— MR, B b DI (Carassius aurarus auratus) REH W
REN (Carassius auratus gibelio) FARYFE LB K,, EFEERAKE—BT SA~EN 20—
28555, HZEKREI40%%, %EHRE REZ 5 R I T80, R BB A IR DL B #
TEHEENRAERBEER (LUTRERE EREDERAEFY, BRFBEEXME
K 6 MTEA, KRR ME 2.5 M. NHEREK, BABRERLBRHAEEE
RILAMBRIL MR RE, YERKE 3—5 W, ZRITKBATHFENYFHERNE
QWEL, 2 REIHB R 4—6 FY,

BAKHERRBTARE L EHFE Kysema (1937) 5 Bumcon (1940) RZIH?, LA
J& TonoBumckas % (1954, 1960, 1965) 4 1 Uepdac (1966 )13 13 775t 1 £ B HrAfn
BRILKAERREETIAANRE, ~REREEELENRENRNE, 5 —REE
WHEEKENF R AE, BIIRAEE, T AKX B, Huxomckui (1956) gk
% (1959)" iR E BRITRMER MR AR (BAS 7—57%), BRARASHEA B
AR, T XEPE, RATY WA RE BRI AR B RSR 800 54, @it
WA, REREN KRS, HT 1976 ERFHER H EBEFEY AT R, BE

*ENTENEERFRTAFEAE. B2 BB As4EfnEn RS BHnE.
D) Riesmmsi#RARE, S REMBEK=ERE, 1976,
2) 5|H“Ornanennas u6puiusauus Pm6 (Ocerposbix B Kocthernix), Hukomokun, H. H., 1972, Mocksa.”
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10 BERERDMHE i@ #)5 40%,
SABMBEIEAG M. 198242 888,
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WEH LT HRWER.

REERBEHFTE, BATHEORR, —HEH. LR ELHERMERARZEE
ZEE&, BHEEABRBITHMA R X Pt T RS, AR E LB REEE
FARRARBRBAINRERE M AN BEER TN TREG EWEREL, e T FRE
HREE, ATHE—FRIEXAIIE, 1978—1980 L3401 4R 815 AR BT “Zy
X”, GREARFRETI THREREFRE EHBREYERN, FREKER, XE
ARBERETWREBR - MEEEATFANIAR. RIEXHESERE TN
TFREFEYERNNBERRERAREEZRE (Allogynogenesis) , REFH TRETH A
REHM, 23JLEEFETRF.REHEERTREHNSTFER,

OB 5

R &SRR

B IESR N (Carassius aurarus gibelio) B 1976 A1 1977 HERN 9 BMEBBITEHTEEWN
RKERRA, & 149 Bl &1 6 BIEA(H 3.9%),M124 0.3—1.5 T/ B RERM
BERITEKFSIH 318 B ERMAR (1.5—2 /B), B 1978 FLUFhIENFEAE
Ho 55BFRABRNFHBI/RMXRMEER (1975 B MILHRE 7R MNHX K B Fr 5]
#) 1 1976—1977 FHAEHRME A ERL,

MELL 8 (Cyprinus carpio red variety) FILLHY (Carassius auratus red variety) IR T A
FRFREGRNR T REBKRIET, 8 (Corassius aurarus aurams) FRRT R KMo

EERAS :

METE S X FTERMEQ(FRU“EE"ER),

MELHE § XEBHRRMQ (FRUEE"ER),

a5 XBHERE S (FRECHFER),

LU0 & XWH/REBE @ (FRE“CE"FETN)o

FHNATTIERE ML B E ETFRIEAVAEN B, KEFEBRAATLE
P2, TS B R BRI K ko

i 0L sp il ]

ERBFENIIETEELTOEES, BKERBRTE Suley FEHATRERINER
B9, AR E 2 /MU,

il ok Uk

PR MBEZRIB R T E A Bouin #BETE, Delafield’s hematoxylin Zt &, cosin &
B9, WY AR L. REL AN, BIEmME AR EF MRS, DR
Fi Bouin WREE,¥WHH H.E. 46, kA A PEER 10—30 5%, Giemsa Jefi, 40
M FRABLMBETFE BFEARE 8 BF TC-199, 2 BF/NEME, 0.4 BF PHA-M
(BB EAFTED 1 0.1 ER=HESEFAS 100LU. FEBE, 100mg HBERM S0LU. £
BER),BIGHE pH7.2; MK Giemsa Befs,

A SEs (LDH) BITENE, SRKKNESE (1973)™ MAKERAXTHA
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(1975) IR M BE R ARl ok I7 217 ORI E. B E AT, A% BAREKE
LREMS, W 1 AL 2 BAEEARERR MR (pH8.3)7, HEIKBEHHETEE,
RIBFE— 5°C B RE.L 30 5, 7E 12,000rpm, B EEBAITHEIK; @hdko BRK
B 5.6% , BE MBI 15 #F, ZEMRIE(0—4°C) Bk 45 2350, LK 580V, B 4mA/
&, B ARG M (pHS.3); @Rt HRIETE (1982)™ J5 34T,
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R B g R
1. FEHR# S LMERHEE
26 B ERSESERONEERGE DR AREMK S REEY, BRigasomEs
HE(ERERNE 2 BOB IR T ARLIN, ik E MR EREHARNESEN,
21 FERMBESLER
Table 1 Morphological characters of crucian carp

p:) E R 0 / o
g @B 5(48) 50 B
EH ¥ o3y H OH 1y i 1
23 (ZER) 178—250 212 179—207 197 90—350
R (EN) 137—200 166 135—163 154 71—280
HREGE) 110—307 188.2 100—170 134.8
HHER v,17—18 v, 17.07 iv, 17—18 | v, 17.5 | mi, 16—19 |1, 16.9
BeX I, 5—6 m, 5.14 m, 5 u, 5 u, 5 u, 5
6—7 6.51 _2,6—6.5 6.12 [,g__2y 6—7
MR8 30332 | 3111550 | 30—32 < 31.12_6_ 20—32%———| 30.4
e 43—53 48.95 47—52 49 4353 48.2
Sk SRR (%) 23.57—29.41 27.67 24.69—28.2 26.65 25—30.76 | 27.93
B RER(%) 40.82—51.4 45.31 38.12—48.1 42.85 | 40.81—52.63 | 46.29
BFK Rk (9%) 10.61—14.79 13.24 11.11—15.19 13.11 10.86—14.7 12.56
BARE (%) 15.67—18.24 16.98 15.62—17.77 16.41 16.26—19.6 17.27
WeE K SinE (%) | 36.95—41.34 38.34 37.03—40.49 38.92
BREE/FEKE(%) | 6.09—10.05 8.98 8.58—10.37 9.39

AEEXSBEHAMYEBEHRREBERBRO AR SIMRSEER LY, RITE
ERRTXR MRS REN (R 2)o HBHAERERE, REWHEN ASHETH
BRI A, B B E T Y 44.93—46.29% , J5H 4 40.36—43.29% ., (BRHENKEZ
HEMREE MR AR, FREERE, WREAER EEMEEM 38.1% 3 52.63%,
HIRUTEEIM 35.21% B 50% ,REJLF-RERN, L REAN CBREEMNE LEDRS
B S8 IX 4y o

BB, MRS RBATRE, BN ERABLEARN A ENERAR/INEE (L)
3—4 )0 BANMESHTRBEERE, MR 27—30, HHL 2933, HEEBBE L

1) #deBKEEMH R ARENH, 1975, BREVENESE, 3): 1-8
2) mmEripEad: Tris 6 35,8 AEEE 28.8 35, MAREAKE 1000ml, {8 FARAR 10 f£,
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Table 2 Compu.ruon of morphological characters between crucian carp and goldfish

i) g i X #
(Q 22%: F) 4%) (50 B) (2 25 B> 8 5%) _ 7(825211%)
FHm [Eg ¥ o [ER 7
B A * 3 #EE k) #H OB + EX HEE b
EE (%) # iz (%) 4
K _ _ _
BEE |1ss—200 164 71—280 203320 | 259 86—330
®EGE) | 100—307 180 350—1275 775
G %% o | 30—33 [31.1140.65[2.09 29—32 (30.4 | 28—30 [29.2240.4701.6 | 27—30 (28.65
ﬁg(/gf)“@ﬁ 38.1—51.444.9343.5617.92040. 81—52. 63}46. 29/40.78—50. 0[43.29-+ 1. 96|4. 52135, 21—47.1640. 36
HE(/%E 5.3—9.0 | 6.97+40.93 1.0—3.7 | 2.3940.62
HERHEAENES/N, FERIMBERENRBECOENARRE, MR 28.65—29.22,

Bl 30.4—31.11, EMULRBHE 30 1244025 X 5 SR ENA SR X3 0 2270 M 4R BB 1 (L
KT 30 FIHOME, /NTF 30 ZIROM, REFERMER (SHEEESE) vE—$E
Blo

7 ERSIAMMEL MR RS AL ERNZANBTEATRENRE NET 6 B
T3 IEREN(H)T 10 BE(6 Bk 4 )M A MR EABNORENER. BRAZNE 50 M4
MR BIWFIER 3. MR 3 TERR 111, 2 UEH,WELMIKXYEHRE (B IER
BIRYAT BB, UL MR KB REB KB Z B EH B E, 7 ERMA IR K H A
K24y BIER SR04 M 3R R KB KR4 37.1% i 51.1%,

£ 3 FESWMSMEYLT MIRA L
Table 3 Comparison of the size of red blood cells between crucian carp and goldfish

FHIERBM(6 ) @ (10 B)
S iR (EEE) P AR E(EFTEED
o EB(EK) 18.9341.26(13.76—20.64) 13.8140.93(9.46—16.34)
g% EEEK) 11.49+0.93¢9.41—13.76) 10.42:£0.60(8.94—12.90)
% KB 7.0740.62¢5.16—9.46) 4.6840.65(3.09~6.19)
3 A 3.8440.64(2.58—6.02) 3.15+0.41(2.58—5.16)

MIFIESNE LB (R 2, B I:8, 9), BN 5, RO 6, ER P LKE

#9 2.39 % 5 77 EAR SRV BB KT e, WAL & (BB %), LFERENHR, B
BFEHEAEN6.97%, BR, FERAFERES, AENERARNT S EARFL
it A B2 B, $0AY FF 40 BN (B AR 1:3) R R 08 27.52 0K RAL @RV
R 78, NE&H TS BERY B B H ERSMFAEARE AR (B 14,
ZHNR BB R T 46.44 B0k, R GRIRASHRY, BRRER, BOFRE 585
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ATHIESF ERHEGITHELATEE, RMBGTTHESWMA TEHEAMER AL
CHERE, URZHMNARERE®Y, XERBIFLHTESRHRLTHERTN=
ek T ERABANRERRNHRRZREMITER ARS8,
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ERENREXA; URERKEPRRETL. BMNNEREELEYRE, U 5HRE
HENAERERASRSREER (B 2).
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Fig. 1 The linear growth in weight of goldfish, red goldfish and
allogynogenetic crucian carp during the first year.

ST T3 T MR B TR0 A 1 R 50 R 72 M SR A A 4 IS AR Y T 1R R
Wo EMRAARAHS THERT A MEMARAERELN, MR 4 1976—1977 WENRKL
RADEH, “#X" WRATFRERSK, TR 84.1—103.6%, st 52.5—
68.6% > LT IEBIR 15.8—22.5%, UM RATERIIFLIRE “Je25” F R4 Kgext
FRRAEETRR, FXATEEORIEAR S LM AN R SRS =K,
HEN THELZ FURNE AR BT (EREET) RERI% F R &R T
HRAFOTRERABREEMN. RERX"TRIERIRESE%RERERET&
TR LR % TRIEX—AROELE, RIVE THOLR, I 1978 £

1) ERERRIRE R R34 o> K FRE L RIB R LTS 2 FE R RE DRI 36,
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- RERREER, SARKRE—RRNY
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R JSoEde MR, S (1978—1980) B
T LT SRk, ERRRE T TRERERE T
'-?ﬁn ? ¥ = {--36319) ;“,.-”‘Y=122.68+n,ssm_\- REEERKN, £ 11 AEEREH,%R 1
8. e RERMBT EREERYR 3%, IR
%3 A BESH A 10 HERZHEE (F Do U
B ’ MELEHRANFERM (8)7), £KE

B AT ERIESR 34.7% (12.9—
64.4%)s DIAEINXANRERE (LHR
), EREERSTERMESH B 193%
(15.8—22.5%) , R )5 89 4 K AR AL 5T OB
9.7% (7.58—12.1%), T MARFNFIFERE
BFRE T, A TRAEERETREERAANER
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Fig. 2 The linear growth in weight of Fangzheng % 4 ﬂﬁﬂm?%ﬁ%ﬁﬁﬁﬂﬁiﬁi&ﬁﬁ@ Q’Eﬁd

z:l:ciz:;; riczrpth:n;lir:illogay;nogcnctic crucian  EBORI N 7.7% (4.1—12.4 %),ﬁ%%%ﬁﬂ
P T BHMBAERERTUBH AT ERE
B 23% (BEABES 30118), WRBIEYFHAGEREMROBEE RN,
BAREEMEENHFRET, TUNERFENE EROER M. SBRERHRD
o LXK, REHEM (BBh) EHL 164 RfAF . BAIMEBER I 2H,.ERAER
WRF 193K, BAMER 14 R L6 TT; ] AKX, R ESRWNEEEFRBL SR
78 /MNH, BAMREIR 1.95 T,
(2) #Eih, kafsBR
B SHBREANFRZXATUEREINFROML, 35 FR, FESRNE
ETRNEAYHS 18.2%; REASEMBREN TR, BEFHE 15.6%, SEafBE
BIFR, BAYHE 25%(0—3%); MA—FERMSENMNELEBRENFR, 83T
316 B, RILEHEANE, XERFRFERER FREEMBEF RO, BANEEX R
D), E5RMBEN FREBELLARK, BANESEXART, MFREELFE
ERN, BB A I M
RARBRTZBRZENRATR (RERED, OO RBACMSNERT
KAEER, Fland R e Ea sB R TR BME, HAAN ISR ERB@RT
B NinREHREGES) RN ELERERFR), BIl— B AR 7—8 MR K

ISR R RAR, TR Tk, 20 4e—2% (2= — Z) MR
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Table 4 Comparison of growth rate among allogynogenetic
crucian carp, crucian carp and goldfish
FREVMEAE | ER K
F EABERAS FRE ERHE 3
FHELEE | BR FAchA I e
# (2% 8) FEHH G || & gL
g h /R AT X 4 1.1 % 285+13 4.6 thml‘lk 103.6 ++
BHI/RGEE X 8 1.6 & 257.8+21.8 8.5 | Hamie 84.1 + o
1976
1. 169+18 10.7
a4 @ 25 + ‘ WE 30 E/0.35
vl 0.7 & 1404£12.5 | 8.9 :
. T HL AR R X 41 8 2.0 B 223.5+15 6.7 22.5 + o
197 : N
FHIERE 4.5 1 182.5+7.8 4.3 HFE30E/0.3 8
B R /R A X 4L 8 1.2 % 91.5+9 9.8 15.8 * |
1977 N
HERD 1.6 & 79+ 16 20.3 EE Ry
75 IE 4R 8 X 4T 67 20.0 35 202425 12.4 19.8 ++
1978 ® .
HIEHH 25.6 & 168.6+27 16.0 #E 60 B/m
FESMXMEgm | 8.1 & 3944+44.5 | 11.3 37.3 ++ @
1978 .
HFELM 7.1 & 287421.5 | 7.5 WE20 /0.2
6.1 170.8+14.6 | 8.5 24.1
1980 ﬁEﬁQﬂux’iEﬂ@ EHX + ++ ® N
FERE [ 59 my| 137.7415.8 | 11.5 FEA0R/0.3 85
7.5 Ex| 204.34+17.6 | 8.6 12.9 ++
1980 | FEsmumx BXALEE ® N
FERM | 7.5 gyl 181.0+19.1 | 10.6 wE3SR/0.3m
10.0 mk|  251.7420.3 | 8.1 64.4 + .
1980 | HE mamx DSELE ® o
FERM | 10,6 gmx| 153.1423.0 | 15.0 FE2R/03H
2.05 Ex 374+1.5 4.1 12.1 + |
1979 | FERMx ZELE O i N
L8 505 mx|  33.041.6 | 4.8 wEISR/.3H
11.8 E3¢ 2274+10.5 | 4.6 7.58 +
1979 | HEGmx XELE : ® 03
a8 |16 gk  211+12.5 | 5.9 #E3IR/0.35
N 11.8 E¥ 253414 5.5 9.52 +
1979 ﬁmﬁmxﬁgﬂﬁﬁ @ 33 /0.3 0
L | 11.6 mEx 231423 10.0 wE33R/0.3H

+ ABH, p<0.05; ++ARBE, p<0.005,
O ARMEF; OAFRBRF; OER—IRAEMBEF.

AR EARFRERRE (B 1255 W:7), 5047 HRK , 7T R A TIRACRI R E 40 o

R (EHEBHOBRER TR
(3) LDH FAIBREERNNER
RN BRIk E , 8, )5 ER 85T H 8 LDH Hlﬁﬁﬁiﬁ{um
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Table 5 The effect of heterologous sperm on male ratio in allogynogenetic crucian carp

RAMNBREAS FRE:ARK FREALE
(6%2) 1¢:9) (%)
5 EE R 137 . 18.2(5.4—31)
X # AL/ AR 211 15.6(10.6~20)
4L X B3 R/ AR D 276 2.5(0—3)
HELEXFERD 316 0
MELE X B RN 20 0

WRI(EIRI:6), %78 15 &E%, THARS HIVARE: $1REES £FH,H U1K
B4 KB, BN AEIVRREE 3 £, % IIEIVRERTREFREEEN,
ME 8 LDH B TR R KA THANERN, BE 17 48%, BELLETOSN
IBEHER] (BB 11:6-F), 5 ESMAMAAMNIER, R ENELR0RE, 1458
S % SIEG AL 26 VAR UE T 45T ; B SRR 5 T S0 AR IR0 18 B IE S5 B4R 82 1
R B L, AfiREREEEN) RS T HESMEEA)RNER, HEnEMEE
BB EBR ST BETUE L, FRET(MNELEE TN TRMBEE TN TR
FAE LT B Mo B I R 11: 6-F 25 E4 8, S5 H R B a8y i ik LDH [ T #sk
# (RARRGE&STBIERE, EF— MR ER Bk, SRaREY 26°C N,
ME RS RE 15 D ANTSHNBAER, HFERMNEEE 45 ST & NER
ER, NEOEBTNRERNBRARAARTT ERMORERN, EEEENENE
T SRR, FTDUINER DA 5 R AR S 8 R 6 (8875 ) FF Ik LDH. [ TESHI S € K BE
REFHNDHLNEENNEET ERMEET 35, ARE 42 2. L35 KN
RS R E ST ik LDH I TERaR NIRRT H ERMNER, B, B
DB RERMEEY)NE TS UK B EH Gy EE SRS E, Xhik
Pl M RBEASEE, S TH—SRS EREMRE M85 FikLDH F TN
Yota [T R AR, RATE R b W BB A O R RN A1 4 BUREAT T ek, MESR I1:6 Fik, R ER
# (8877) % 10, I X BOEe ™, A e R R B, Ty e ok £l
J5ES M ENEEY, EEMELENETHENERTHRMITE LDH AITHRAR
RIEgPE o

EREF YR, EPREEFEIRRAKERKTELERT T ERE TR
BER, ERNETEXRANETFROLBORMIE, TN TFRESERESTHEE
ﬂr"]o '

2] ®

L R 5HEERES WEEXRTUREFRMELHRAR, LIFEFILEMRREL
BAHLELLERHEE, MEARREELEO (8 3) THUED, REELMRRE
AH-ABRETL, RESHEBRILRRG R ERRHR (A S 43—96%), B
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B3 SHEDE. FEMEMN Rkt

o — TR HE R EE AR MR N0 A8 B %o

1. K{kBE, 83.4%; 2.MMEIT, 69.5%; 3.L5EIL, 78%; 4.1884, 67.5%; 35, 6. B EiL 95—
S0%s 69.5%; 7.2¢ELi> 79.3—42.9%; B.BURE I 69.5%; 9. BMBH B LBBTEH, 509%;
10. MEEF WM B IRMX > 96—80%; 11. NATFKEE 94%; 12. FlIBHFKE; 13. BERS e, 70—
66—60%; 14. LB, 85—75%; 15.FH; 16. ZTUFME M HAMIA, 95—71%,

O—HHFEBL R ATBEANES

L#E; 2.85%8; 3.32%; 480N, 5 SWEHEN—5E, 100%; 6. ARP g5 ,1009%; 7.
REMBF, 100%; 8. KBHE, 100%; 9.FhiERMIEH MR, 98%; 10. REREHER,
98%; 1L RS EHRIGEMIE, 99.9—100%; 12.£48FH, 100%; 13.14. h g fr/R—ifim, 1009%;.
15. B ¥R Tys 99%; 16. BURFH —LiiH 100%; 17. X g9 —e A, 1009; 18.b&mR
By—iEiA, 1009%; 19.99.8%; 20.99.6—100%,

#4131 8: Koxesnnxos, I [1.(1954)P"; Hukonsckad, I, B.(1956)™%; Lieder, U.(1959)!4; Topionosa,
A, M. (1960)**7; Pomamos, J. IO. % (1960)™*1; Jleomenxo, E. (1959)1*%; Kykos, IT. U.
(1965)%7; Popamn, A, A, % (1977)™7; [onosunckas, K. A, (1954)U; Maxymwy, JI B.
(1939)%%; Tonosunckas, K. A, &(1960)"°1; 52 2 (1959)%); BEiFE(1973) (AMEED),

Fig. 3 The sex ratio in population of crucian carp in China, the Soviet Union and Europe.
® — Bisexual population, geographic distribution and female ratio.
O — Unisexual poﬁulation, geographic distribution and female ratio.

NS EXES, EEF VRS DR R s EE R S, A RIS SRR
Ui, FIBRRIRE R, FRE—CHLARkA, Bt R RS R AR AN E,
MIRERSPER DI PE R , 24 B RUSR A (B2 98—100 %)%, S EI1RIA
B ES, NANEA .. T SN EABR, A TBERENEREXRARE, FRAGE &1
£, N TG B T 5tk BUER U EF A '

2HERERDMR—HIEFNEEIR, CERPHARBRELZTNEREEN
W85 (Poecilia formosa), SR80 (Carassius auratus gibelio) 8, H A% 7% R M (Carassius
auratus langsdorfit) R Poeciliopsis BRI LEEFhAY,

X TABEZRFTNIHZES —HINVBBRERRBEREZN, RIE R AR F (&

D ARFPHILS —FHAERROMBEEIAIRERZTRBREN EI E8; SRR RMBRERIA
HRIET R BEA KN R,




10 ‘ X E & B F £ A AL

ABEEH)BTEE. F—NRHBREFLAERO LR, Flw, &L Hubbs & (1932,
L 1946)UN L LT EMA BRI BB R B I HEE MM 52 BH S0 AR B (R ML,
ERdmEa U R XAERN 5 MBS RE, FRIEE HIA %, 4]
EEELE 14 FE W EMILEE 20 MEARRY 8000 BFREGHEM ., B 4L RE Tomor mmc-
kad 25 (1947, 1954)°%8 PR THOEBEAEEM R MNIBIIARNE THEES —
KR~ HEFERRE, TERERERK, BASBEFEEME; TR MAIERLE
(Carassius carassius), FREEFT B (Tinca tinca) SRR “F7, TREIMEEER,
MM, DISEHE Kallman (1962, 1964)%HIR1 i 4H H RS £ AR M B [ BRUE L 36 M
MBTEMBRENER, BT LAWK WREERANBEERILE, LR R TFROM S
RELWRE, B TAERERETREBUERE, BTASERE, REBSRTAEH
EARNES. BREX—HSRERBMIILER BN —EFIN, BERLIBHASRL
BER, HELPE “FUV BERRTRETHEEZEW. RIAEEFIIELT:
Hubbs %5 (1946)U E], EIMMEE 5 KR Wi R TENRBEAR R RIN BHE S
(fecundity) 5 RRIFIMI %% AR ELB; Tonopmickas (1954)“ 7R REN SR E G R RAT
ZROENERZE )T ERE 2 BECUIFKE)H —X HF 3RAT; Haskins % (1960)" FI%
i 1050 45 X SHR IR A BAL G IR I 8B B (Poccilia latipinna) £ 5 EIMMER“F22”, 72
—22 45 BTRIE 2 BARBRERK . FEUNAXE—MORABXERREERET
MRS ; Ammcumosa (1963)P INREIE RN RER TH i “HR”, FREEAM
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Yootk FHIESE (B R AR S HREHRER (45 F/KP) LR,
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TEES AT R EVE TIEEY, #:3 X\ DNA 4 FRATELH R DNA FRRSEAA K
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BRo XM FHEZEREA DNA S FHIERFZMNER TR A B DNA #5%, f
KB RE EHEEAR DNA S FHZENBER T MEERRER T . BFE AN
B DNA 3R AP EH G, DAEN4H AR X 855, £ RKmbe itk , ROAE &
KRB ASG S, E NEEEXEDEENERMAANMRAMEEN LDH HI
BiEARATIISNNARK, NERETE A 2 MR EEIETAMER, Hit#Ed,
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R ET s A" R IR B FRAERKN®R, HirREEaBRnlsEibi
HEREER,

FRUABRATING » e R R BV 0 — Fhir (L0 E B R AL BRI B LA R EEME
‘ﬁ%?ﬁrﬂmmﬂiﬁﬁﬂﬁgﬁﬁm&,E%ﬁﬁ*ﬂﬁﬁgﬁﬁﬁﬁ'm,Xiﬁﬁ%éﬂﬁml&&
A5, TR R RN A — AL TR B TR . ERA A LS
EHEEANMEEFERER R, X EEbire TARXEERENFRARAMN
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ENRGNERERSESBRBEREH MM BAEEN B RERE , R, 52 LT
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HIEMIRERZE P. latipinna 1 P. sphenops %‘*—\-B‘EEJEE’\J (Abramoff %, 1968; Balsano,
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BIOLOGICAL EFFECT OF HETEROLOGOUS SPERM
ON GYNOGENETIC OFFSPRING IN CARASSIUS
AURATUS GIBELIO

Jiang Yigui, Liang Shaochang, Chen Bende, Yu Haoxiang, Shan Shixing, Yahg Delong

Lin Suien and Shen Genquan
(Institute of Hydrobiology, Academia Sinica)

Abstract

On the basis of cytological observations on chromosomes of leucocytes, fertilized eggs
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and early embryonic cells, both male and female crucian carp, Carassius auratus gibelio, ca-
ught from Shuangfeng reservoir in Fangzheng County, Heilongjiang Province, were disclo-
sed to be triploid in karyotype and they did reproduce by natural gynogenesis, and so the
bisexual phenotype of crucian carp’s population in Shuangfeng reservior does not indicate
that they would reproduce by amphimixis.

Intraspecific and intergeneric crosses with the crucian carp all revealed that heterolo-
gous sperm not only gave a gynogenetic stimulus to the ova of crucian carp, but also could
produce some effects on characters of the gynogenetic offspring. This gynogenetic ™ pheno-
menon with biological effects of heterologous sperm is termed “allogynogenesis” in order
to distinguish it from the term “gynogenesis”. The progeny of crucian carp developed throu-
gh allogynogenesis is called allogynogenetic crucian carp.

The biological effects of the heterologous sperm expressed in allogynogenetic crucian
catp are as follows:

1, Effect on growth. Heterologous sperm could provide allogynogenetic ctucian carp
with enhanced growth rates. Compared with gynogenetic crucian carp, the average growth
rate of allogynogenetic crucian carp with red carp sperm was 34.796(12.9—64.4% ) faster,
and that of another allogynogenetic crucian carp, with red goldfish sperm was 19.3% (15.8
—22.5%) faster on the average.

2, Affecting sex ratio. Heterologous sperm caused allogynogenetic crucian carp to be
consisted of different percentage of male progeny. For example, the percentage of males in
progeny of crucian catp ( @ X &') was 18.2%, the percentages of malesin progeny of cru-
cian carp ( ¢ ) mated with goldfish (Carassius auratus auratus o*) and red goldfish (C. au-
ratus auratus red variety ') were 15.6% and 2.5% (0—3%), respectively, but no male
has yet been found in the progeny of ctucian carp ( ¢ ) mated with red carp (d").

3, Effect on the liver LDH isoenzyme pattern. Compared with crucian carp, the liver
LDH isoenzyme pattern of allogynogenetic crucian carp (progeny of crucian carp @ Xred
carpd’ ) had a quicker staining reaction and higher relative activity of the second and third
groups of the isoenzyme pattern. ‘

4, Variation in body colour. In allogynogenetic crucian carp and their backcross gener-
ation there were a few individuals with a small piece of red-color epidermis covering about
1—8 scales.
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Plate 1

Fig. 1 Appearance of erythrocytes in goldfish. (X640)

Fig. 2 Appearance of erythrocytes in Fangzheng crucian carp. (X640)

Fig. 3 Hepatic cells of goldfish. (X 1008) )

Fig. 4 Hepatic cells of Fangzheng crucian carp. (X1008)

Fig. 5 In a few descendants of allogynogenetic female (red carpo”X Fangzheng crucian carp

9 ) backcrossed with male red carp have a small area of disturbed scale sequence.
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Plate 2
Fig. 6 Comparison of the rate of staining reactions of liver LDH isoenzyme among crucian
carp, allogynogenetic crucian carp and red carp.
1. The enzymatic pattern of crucian carp.
2. The enzymatic pattern of allogynogenetic crucian carp.
3. The enzymatic pattern of red carp.
a. The first group of isoenzymatic bands.
b. The second group of isoenzymatic bands.
c. The third group of isoenzymatic bands.
d. The fourth group of isoenzymatic bands.
A. Staining for [0 minutes (33°C).
C. Staining for 15 minutes (32°C).
E. Staining for 30 minutes (29°C).
F,. Staining for 45 minutes (26°C).
F,. Staining for 42 minutes (26°C).
F;. Staining for 15 minutes (26°C).
Fig. 7 In a few progenies of allogynogenctic female (red carpo® X Fangzhen crucian carp @)
backcrossed with male red carp have a small area of disturbed scale sequence.
Fig. 8 The size of goldfish’s liver.
Fig. 9 The size of crucian carp’s liver.



