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FPlE LDH RITESSHSETEM. IRNFEFRIE “BHEE gynogeneis”, RIUEXH
RILT SFRT AW SR N HB R B N S I R B allogynogenesis”, R IFHI TR
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R E B A A A = AN FhR1— AT R :Bﬂfwmmmmmmms auratus) o FE U Fh
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28 %1, HEKE] 40 %W, 0 Bk SR AP ER R T8, Eﬁﬂﬂﬁﬁﬁﬁ:ﬁlﬁxuﬂm
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REOBEEE EAR B R R HE Kyseva (1937) f1 Bascon (1940) RILH?, P
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BRI AEMRS . IR AFS M, — 2R ERR B S A AR, 5 — KR
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é%’cﬁgo AT HE—FHRIEX MK, 1978—1980 F K41 T5 EH 814 5 A8 BiE “J
R, BGREAFFEETHTHZELEFREEHEBNEYEEN, FREEER, XE
ARBREZERREET - NMEEEVAFHNIER, RIVEXFHEREE TSN
TFREBEYEZREE R ERAIREES R T (Allogynogenesis) , BB FRBIIRY
FERM, S LFEFET RAF - RERNERTRRNOZ2HER,

OB 5k

WIS kiR

75 ERE (Carassius aurarus gibelio) B 1976 1 1977 EH 9 AMNEBEITE HFEEN
KoK EEHRN 3k 149 B fafn 6 BREA(H 3.9%) . MK 0.3—15 WH/B; FEBM
REILEKRETSIBE 318 B ERM&H (L.5—2~H/B), B 1978 £ RthEb R
Ho 55 BRARNEEIEH/RAKRMIIER (1975 ML HE RMNBE K B B 51
5&),& 1976—1977 S VE0 MR AE AT
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E?%ﬁlﬁ%%*ﬂﬁﬂﬂﬁi?ﬁrﬁﬂmﬂﬁﬁ 80 (Carassius auratus aumtm) FRFET R K
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MELE S X T ERE Q (FRE“EHF"ER),

HMELEE 5 XBHR/REE Q (FREEE"ER),

8 8 X FERE Q(TFREU T HER),

SLED S XIBR/REBHE Q (FREL“CE"FER),

HIMNAT ERE], ZHARNHMZENEEFRENRBN R, ERETEBRAATE
= TR B e KR R R K ko

BANRS G

R KRR T AR FRLR P, BRESERH Sanley J7E3ITRINE B
HE, AR RIZERE 2 /AU,

)k Bk cd |

A MBZRIPRENMELH Bouin WEE, Delafidd’s hematoxylin 4t &, eosin &
09, MR B, SR, BERRGN Mt SR B IE 2R R R BB B kAt
Al Bouln #EE,VJA M H.E. Bt MkHA FFEEE 10—30 4%, Giemsa $ifa, 41
Mk 3% SR & 3Rk, B SRR 8 BH TC-199, 2 BR/NEINTE, 0.4 BT PHA-M
(E#ARED A1 0.1 EA=H(EEFS 100LU. FBE, 100mg HBEM S0LU. £
BEBR).&IGHE pH7.2; MIEA Giemsa Zifa,
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(L975) RN MBE AR B9k 07 BT o ORET 1%, BUNTE AR, R BREAE
LLRMEIMTF,H 1 AR 2 BA KB ARARE K (pHS.3)?, kG i FIE,
IR — 5°C BEIRE 30 91, FE 12,0000pm, B EFEBIST IR @Mtko BERRK
BEX 5.6% , BB MBERHE 15 B, EEIRIR(0—4°C) BLbk 45 450, HLE 580V, Hy ¥ 4mA/
B SR RR R M (pHS.3); @t #HRIETE (1982)™ kT,

R o4 R

L FERE S EERDEE :
26 B ERMAESERUABER(E DBRARANSRBMEY, B aHEY
KBS IRERNESBORETHANLISN, £ MR E BN EED,

1 FEEMBHEEER
Table 1 Morphological characters of crucian carp

il E @ 2 # W
g @28 3(4B) 50 R
Fich R = OH i Q| B
2K(ER) 178—250 212 179—207 197 90—350
FREEX) 137—200 166 135—163 154 71—280
#*ECGD) 110—307 188.2 100—170 134.8
HEEF Iv,17—18 v, 17.07 v, 17—18 | 1v, 17.5 | m, 16—19 | @I, 16.9
[T ¥ I, 5—6 HI, 5.14 m, 5 u, 5 m, 5 119
6—7 6.51 __2,6=6.5 6.12 |2, 6—7
0042 0% 30—33—- | 3l.1lz2 | 30 32T 31.12T 29 32% 30.4
@ ‘ 43—53 48.95 47—52 49 4353 48.2
Lk iRk (%) 23.57--29.41 27.67 24.69—28.2 26.65 25—30.76 | 27.93
s/ R (%) 40.82—51.4 45.31 38.12—48.1 42.85 | 40.81—52.63 | 46.29
B %R (%) 10.61—14.79 13.24 | 11.11—15.19 13.11 | 10.86—14.7 12.56
BWNE /K% | 15.67—18.24 16.98 15.62—17.77 16,41 | 16.26—19.6 17.27
WL R (%) | 36:95—41.34 38.34 | 37.03—40.49 38.92
EeEEY SRR () | 6.09—10.05 8.98 8.58—10.37 9.39

3 3 _EIX Ay R E0R A 2R R IB R R A R B S RIS SR £ Y, RIS
BB TXRMEROS BB (2o HBGMRERE, SMNEN EERE TR
RITRXA TR, BT R EDY 44.93—46.29% , JE 20 40.36—43.29%, BRMMN k2
MEMFEEMRE KRS, EREERE, MEIAEN RSO EEM 38.1% 3 52.63%,
EIRITEEEA 35.21% 3 50 %, Fi % JL PR E B0, B MBI R IR 2R AN K 1 e 1 48
S EX Y : .

EEBOR R ML B RBVRE, BN ERABRLEN A BNERAZUMES (B/h
3—4 f5)o FSMAMABBE R BERE, MR 27—30, SHE 2033, HEES B iy

D) #AEKEEMRETAREMNE, 1975, BREDERESE, 3): 1-8,
- 2) HRRETRKERDT: Tris 6 R, EREAL 28.8 B0, UK E 1000ml, 4 NS 10 £,
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Table 2 Comparison of morphological characters between crucian carp and goldfish

F - IE 273 ol S L] xR & K # & 4 ,
(2R, 5§ 4E) (GoE) (RBE, 85R) (82 ) _
_ TR (R o ‘ TR (R ¥
wom |+ |ZE wmm o | ® |8 @ + [Em wmm | %
EE (%) ® aEE (%) S
AR _ _ _ _
ML 135200 164 71—280 203—-320 | 259 86—330
HEGE) |100—307 | 180 350—1275 775
W% 8 | 30—33 [31.1140.650.09 2932 |30.4| 28—30 29.22:00.47)1.6 | 2730 [28.65
ﬁiﬁ(@g@ﬁ 38.1—51.4/44.9343.567.92]40.81—52.63|46. 29140.78—50. 0[43. 294 1. 96}4. 52{35. 21—47. 16[40. 36
HE/tE . _
IAE |5.3-9.0 | 6.97:£0.93 1.0—3.7 | 2.3940.62

ENEENES/ N, HERIBRERENRSEIERNAR, WHE 28.65—29.22, R
# 30.4—31.11, LR BRE 30 M FIF IR REMTENE R IE , DAL MR SR I5E
KT 30 FEHME, T 30 FIEHE, REFEE AR (BEEEFE) E—F %K.
Bllo \

HER SR SE L MR AT IS H R LR B FENFREFKTE, WET 6 B
FEREGE R 10 BEI(6#E 4 BONAMREEBRNKENER . ERASZNE 50 M4
MER, BOIEFIEE 3o ME3FEMR 151, 2 FREHR,NELMBIEHEE BHER
L MR KR, EUL MR RBREERBNENENBE, H ERMAmMER R EEN
KE2SANEMLMREEBENKBEHK 37.1% M 51.1%,

£ 3 HFERMSHBLIRA/NLR
Table 3 Comparison of the size of red blood cells between crucian carp and goldfish

FIERM(6 B) &g (10 B)
PRI E () T8 45 2 (R )
T K BROK) 18.93:+1.26(13.76—20.64) 13.8140.93(9.46—16.34)
% 9B (R 11.4940.93(9 .41—13.76) 10.42:0.60(8.94—12.90)
a £ BE 7.0740.62(5.16—9.46) 4.68:0.65(3.09—6.19)
2 G (RO 3.84--0.64(2:58—6.02) 3.1540.41(2.58—5.16)

MEFRESNE L& (3R 2, BRR 11:8, 9) 8RR E X, BL . ERPH LKA
B9 2.39% ; 75 EESREDROIFIE B AT R, B4 & (BERWNY), L TFEREMNT, B
RS HEREN 6.97%, BR,FERAFERAS, HENEROKR - fHF. EHRF L
W& AR R, R Fai/N(E R 1:3), iR RE K% 27.52 BOK, RGN
B HEY,. NaAE TS TR RY, BOEEE : 5 ERMF mEXmE AN (ER 14,
M R A TS 46,44 FOK , IR MRS H RS, ERRER, KRS580
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10k 3 05 IER SRR ARAO TR bk 32 B R 2 B 4T 6 5 e 9,
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(1) ERKFE

ERAFREG T 8. 485 ERANE RSN E BTG, ENEE RN BES
FUER A RER, A 1 FOR @\ AHRRERE (48) WAEBEIEARRZ A
HEREFNRERR; MREHRFGPERESL, BI0EREE LAY, U SHRE
MERAYE KB R RS R A AR (B 2),

|
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300 SHRM(IH)
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o 200 ' i
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Fig. 1 The linear growth in weight of goldfish, red goidfish and
allogynogenetic crucian carp during the first year.

FFETX TR T FRA 4 KN B9 2048 s 4 S ER TR R
B EMRAFEFANH FTHET A& MMERA KB, ME 4 1976—1977 F4ERIRRE
REALUEH, “RI” WREATFREKSR, SR 84.1—103.6%, Lt 52.5—
68.6% , L5 EAREMER 15.8—22.5% , M RATERITLUSE “Feie” TRI04E Raend
RREE ETRR, FARTBRENS MRS S RLRIESBE LS =Sk,
HRN THELTASNEARNE. BT (ABREET) RSB O 72 S0/ER, 4T
MR B TR R EMI, RE“RZ"FROERNREEEREREE FiE
TRMBEREZWE? 0T RIEX—IARMESYE, RITETTHOLZE, M 1978 £

1) SE R SRR BE A IR 9 5 £ ot > B3 R RE SRR R 5 B R SLTE 42 > PR D RT3,
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BT 2 4T B 4 5 4 A D, DL ST TR SR TN TR0 A AR » 0 T ISR A (S A
" KB ER, SARR RF—RE%

e BASEEF MO % 2 ), 5 HRRAR
Jlm  REMREN; XA TE—SROREER
e e B B 43 W3 00 M 4 5 (B 3= f A —
TR MBI NIRID). =4 (1978—1980) H

Y = 144.0622 4-1,10106x /2
¢

200

C LT gy, R TN TR B
BT e TR e 2 11 AR, 1
o e R BRI EREA K 3%, EHIR
£% A B M 10 MAEKERTE B Do M
B3 MELEHRXAMRE R (B, £ KR

ERNRAT ERATYR 347% (12.9—
64.4%) , LITEIN L RRISRE R (775
i), EREERTEREY S 193%
(15.8—22.5%) , T8I 9 2 K UBR AT 7 o b

0 ieo ’ 9.7% (7.58—12.1%), T W ARFHKFERE
gﬂﬁﬁiﬁf e (dage) T, ITHHEEEE FREEARARNER
eriod of culture (days

B2 MEREEEGSENE BUBLo

Fig. 2 The linear growth in weight of Fangzheng &4 RFIRT RERMAE MR LR
crucian carp and‘ allogynogenetic crucian  Z¥GSE 35 7.7% (4.1—12.4 %), XERER
Fecp during the fiest yess BRWEA L KRBT PR E
B 23% (BREASES+ 308D, WRBFIEYUEMAKEREMKNBEZEEAN,
WREEREENEFRET, LSRR ERME Btk Mk, TBREERED
Be EMILHX, RERM (BH) BEHEL 164 REF. BAXMRER 9.2 i, EEAES
BRI 193K, BAMRER 14 & L6 T KX, RERMEHERBHRE
FF8 M A RRMEE 1.95 T,
(2) #tb. KRBTSR
WASHBREENREXATUEMENFROE L, 0E S5 R, FES@E
RTREOEAVHEL 18.2%; RESEMBREN TR, BEFH L 15.6%, 50 0ER
RTFAR, BAFE 2.5%(0—3%); MA—5 ES48 5@ ECmIGERLY TR, #T
316 BB, RILMEM MR, XEHHRARER TREWEN T RO, BANREXA
ECNED , B SRR RN T RIEEL AL, BaWRELRART, IFRERLAS
FRNEERH IR Mk,
ARFRTRELENRATFR (FEEM), 08NN RS G asisSRT
AR, B4R SR AT DI AU T RAGA BIAME, MR BISE R R BiaET
H9; s R (AR 5 ) Fui M R4 88 A28 0 F- Ak, B — R A 7E B 7—8 ANk Bk

AR —REBERII. SN FEREEZF Rk 208 45— 2% (s — 2) 4o
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Table 4 Comparison of growth rate among allogynogenetic
crucian carp, crucian carp and goldfish

# | sammme | Frm | TREERE O ER) g, (25
S]Zigﬁiﬁ:@% %\ﬁ ) %ﬁﬂﬂﬁ ﬁ%ﬁﬂ
# (2%3) | e | B | EER
7 RL/RSR 4 X 4T ) 1.1 3% 285+13 4.6 | Motk 103.6 ++
8 K /RRE X 1.6 & 257.84-21.8 8.5 | W@k 84.1 + @
1976
1.2 169418 10.7
B - e 30 /0.3 8
& 0.7 & 140+12.5 | 8.9
1977 A AR X 46 2.0 % 223.5415 6.7 22.5 t e
FHiE4RE 4.5 % 182.547.8 4.3 WEIR/0.3E
15 RI/R R0 X 4 ) 1.2 & 91.5+9 9.8 15.8 + ®
1977 .
HIEHH] 1.6 & 79416 20.3 EE 8 RE/E
1575 75 IE 458 X 4T 489 20.0 % 2024425 12.4 19.8 e
J5 IE 43 25.6 & 168.6427 16.0 ‘ K 60 B /i
FERMYNE g | 8.1 & 394444.5 | 11.3 37.3 ++
1978
FHIESR 7.1 3% 287421.5 | 7.5 WE20E/0.28
. 6.1 170.8+14.6 | 8.5 24.1
1980 | 5 iE 4R e ZIEIAL 82 Ex =+ ® N
FTERM | 59 gyl 137.7+15.8 | 11.5 40 B /0.3 1
. 7.5 Ex| 204.3+17.6 | 8.6 12.9 ++
1980 | HIE ey x B2ELLEE @ L
HERM | 75 @l 181.0+£19.1 | 10.6 HmEISR/0.38
. 10.0 k| 251.7420.3 | 8.1 64.4 +H
1980 | HE e x SELE ® N
TERM | 106 mxk| 153.1423.0 | 15.0 BE21R/0.35
. 2.05 Ex 374+1.5 4.1 12.1 ¥
1979 | HERupx XELE @
a8 505 x|  33.0%1.6 | 4.8 HESRE/.38
11.8 % 227410.5 | 4.6 7.58 +
1979 | FERWx XELE ® _
a8 1.6 gk 2014125 | 5.9 wE3R/0.385
11.8 X 253414 | 5.5 9.52
1979 | HEmamx NELE + ) _
a8 | 11.6 Ex 231423 10.0 HWE3BE/N.35

+ ABE, 2<0.05; ++ X4 BE, »<0.005,
® KAanibadt; OARMES; OERA—RAAFMTER,

BSX EAERNABRERNREREER 1:5; 1:7), 00 EERE , 7 2 B T R Ay 0L E e
Aa(HEHEHEBENBER TR,

(3) LDH FAIEaRMNNER

BRNAHB RARERIE, 8, 5 ES@ANF TS5 FIE LDH B TEE BN
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Table 5 The effect of heterologous sperm on male ratio in allogynogenetic crucian carp

FARMBRAS THEFAK TREELR
(3 x2) () (%)
7 ISR 137 18.2(5.4—31)
X B RI/RAR A 211 15.6(10.6—20)
L8 X IS BL/R R A 276 2.5(0—3)
M LT #E X 5 E AR 316 0
N ERILT B X 2 R AR SR 20 0

(BRI 6), 47 15 KB, THRMS N VAR E: £ 1REBE 5 KB, HIX
B 4 S, TR IV K B4 3 &5, £ RS IV KBETEFREEEN.
B 4T RO BF B LDH |7 T Hiit BRI T8 6 01 B, B8 17 4B , AR ELLLE TS
RS HES (BN T1:6-F), 77 IE4R 4IATSNA A RIS R, BTS04 RMER, 108
B4 2 BIAO I 11 3K RO 6 T 449 ; R v SR B0 05 TE4R NS AR (L0 A , TE o0 IE SR 2 1)
BRREEE, AR SEmGER) RS T HERM(BA)NER, B2nENEY
() B e IR AT HL 2L IR TT DU , R T QLR T) %4 TR R B T4
FHIEL TR o B P R 10 6-F 25 B4R 40, e RN B4 0 T it LDH R TEE
i (R AR & S B RE, £ — kR RN k), YRaEREY 26C K,
WEI N RE 15 SN T LMBAER, 5 ERMNEEE 45 2842580
W, NELEERE e RN BRA KT ERMORa RN, EETRNENE
STEBAOIX M RERE , FTRLINB DS A A AR R e 4R M (8855 ) FFE LDH A TR Y 2 R R »
SEHRMEN LTSN TR EREEET 3 4%, REE 254, £38K%i
R, WG R E (8807 ) FF i LDH F THse R MR T ERMNE R, 86, BT
LB B R R A0 (887 B TTRIE T X B Ao Ml € B B 05 ER MM RL AV S 18, SLrh o
DI I RBEART. 4T ¥—F iy 4RSI 4 80 (8857 FFi LDH B T8y
e, [ RS AL P o 1 72 b B OR AR D 4 BUREAT T EL3R, AN IR 11:6 R, R & 4
81 (8E75) 50, T X BAORS W, A8 e a R R AER, TEi0Hgeta B a0 B S
5 ERMA MR . RIS E AR FHRa RS RETE LDH FTHR6R
RIBIPE R o

ERE RN, BRI TR AR RAKE L EW T ESE TR
BEER, ERNEERAETFROEBARBSE, It TFFRESEREETHBY
LT )

B
1 SRS BECHE A HFEEXR TR F VML MBLR, b IFRRMg SRR WH

BHof LML ERNFER. MEFRRME R (B 3) TLIED, S RimE
A—-HBBEDTL, RESHEBRIT RO RRERRE (a5 43—96%), B
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A

<4

B3 SAaERE. RN HSE &L
o — R B RHLA NI A B R %2
1-7(@(%,’83.4%; 2.WATEIL, 69.5%; 3.LFXBIL, 78%; 4.18RA> 67.5%; 5, 6. BRI 95—
50%> 69.5%; 7.3XHL#l> 79.3—42.9%; 8. WURE AT > 69.5%; 9. M TR KB A M, 50%;
10. %%ﬁﬂﬁ%%ﬁﬁtﬂl}b 96—80%; 11.NERIKHEE> 94%; 12-Hif#ekKeE; 13 HERFHALT > 70—
66—60%; 14. BLE, 85—75%; 15.7EM@; 16. SHMAHR M KMMA, 95—71%,

O ——HHFI B R A TR R B R %

L#E; 2.7, 3. 8%; 4. 8MFAIE; 5. SHFH—L8H, 100%; 6. BB HHEH,100%: 7.
HEME, 100%; 8. KRR, 100%; 9.FFRFERINKEN/ARLTRE, 98%,; 10. RE TSR MHE,
98%; 1LERG TSI, 99.9—100%; 12. 347k, 10095; 13.14. dhinir/n—ueiiiy, 1009%;
15. B8Rtk T, 99%; 16. BURFHNIT —E iR 100955 17, SRELFT MUK (g — 2o S > 1009%; 18. b imd
HI—E5 i, 100%; 19.99.89%; 20.99.6—1009%,

¥erl51Hs Koxesuukos, I'. IT.(1954)P7; Huxonsckaii, I. B.(1956)t401, Lieder, U.(1959)t43; Topionosa,
A, W (1960)t*1; Pomamop, M. M. 4 (1960)1??; Jleomenxo, E. (1959)L1, Kyxos, I1. HU.
(1965)t3; Popemn, A, A. % (1977)"%; Tonoemnckas, K. A. (1954)%1; Mukymuu, JI. . B.
(1939)®"; Tonopunckas, K. A. #(1960)™7; b2 & (1959)™; ME#HES(1973) (HBBED.
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 population, geographic distribution and female ratio.

Ry Sy T DX E B , A 7E 271 0 e R ST L e % A S 0, A R 1y o B
B, BIBERAOREERIE, TRE RS, Fifiest (RS2 B R 2 vaE,
MFRERSPEEFILIVE = HRE, 20 st RUREIFREE (B A5 98—100%)°, A BEHE{1RE
Hb Ao BRI A SERFNER A T S M A IR, I T IR R R ARE, TR 4%
£, NIRRT S RUER M RE Ko
2 MZEERDMR—RHIOFHEET R, EARTHHRAREREENR LG EMN
W8 (Poecilia formosa), R (Carassius aurarus gibelio) B B K7 BB M (Carassius
aurarus langsdorfii) F1 Poeciliopsis BHIFLEEFhAY
XTARBERTNILHZES—EIN OB BERR B RAEN, Big REEF (&

D BRFHLT—HORERRINERANRE AT RAEHS SIS 50 OFED RSB ARIA

ARFT R A K H B,
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KBEB)RTRE. X—INRBREBEILANE RO LK, fln, B Hubbs % (1932,
1946)U MR BT WAL ERRIIE AL R B, M 1B R NI 5% BRI 50 2R B (B 1F Fh L
BEAZE M)A DR X B A TMERN 5 MR EERE, FRIEE H A8t E, ]
WMELL 14 £ MR EMILEF 20 4 HHARY 8000 BFRE20MEH: . FA-LK & Toosursc-
kaa 5 (1947, 1954)044 xP4RENEESTHY I AT 5T, A TB AN FERES —
RPAM—EEFRRES, BELRERESEZ, BASHEREERA; TR ELD
(Carassius carassius), FEBFIT 8 (Tinca tinca) ZHHIREMA “Ze33”, FRESMH AR,
XM, DUSEE Kallman (1962, 1964)™ ™5 Fi 40 R B4 LA M G B IR BEIE S 3 9
MEFZMZE R BTRLE, ET LRE . IR afANEANE, LR R FROBSE
WELKKE, B TARBERETRESHHE, BTAS58E, RERFPTFEEHN
ERRE 2. EREX—MaREMBE ML R P HIAT LB, B DU A S S
e R, BT EBRLE “HlSN” MERBRTETFNEEZEW, RITARGHREFFIZEWT:
Hubbs %5 (1946)%% 2], MM IS H R AR TENRBER LS ERINEE D
(fecuﬁdity)'%ﬂ%lﬁm’ﬂ%%9’&%5‘2%%; Tonoprmckas (1954)C7C R0 5 R B i AR F 3
ZRENEZ O T ERE 2 BAAREE)E —HZFRIRA; Haskins B (1960) 1 FH L
i 1050 13 X 548 MR S B9 B AL IG IR IR 68 BB (Poecilia laripinna) REfA 5 EINNBE“ R 2™, £
—=Z 45 BFREF 2 BRAEERERK, EENAXRE MO AR aEETE
MR EL & s Asmcumopa (1963)%" RN SEEN RER THSEE “JR”, TRESHE
el (B 7 BEAE SRR e i B BREE S T AN A ARH , LIRS R A 2™, %A
BIRF], BN /D, SRR T AR, EEB R EE, BT 8B Rk E
% M 5RE TR FREKRB AR Bh(1969) W RHX RS & e
BAEEZT, ZHE 0% ,BUEOLER, SBEHMIEBEA“RR"UREE, S Sarcochei-
lichthys variegatus (BEFRII—MERE)ESE “RR" B EE BAER 10%2, BRXESR
INUA R AR ERBEFARNEELET, BREXFETEARIEESENTRAESN
Hufa ik FAVIESE (B R AR B & HER R BRI (5 F7KF) LR Em,
ERBEEMEEARZTHAFTRRBREEREENEET, REEESSREDR
M8 32 o WERBHIET BRIEIR —F, ERBWE/IN LA EROEREXRET
M, BRI EABRKEMEE, BREAKRFEKEEL, RXBERPENERER,
WA ESRERT RS RTHELESE DNA FBRATHRNE, FESRENERSR
TEs ST R ERAS TIERYY, #:5 X\ DNA 73 FRRIELE R DNA B3It EAA K
B, EERBE LR, Vidkind & (1973)% BN KEGITE 15 Bk R
Ma R (Escherichia coli strain 15T)4r B HEUMARICHY H-DNA 5 A1 H £ (Platypoecilus
maculatus) IRRERIIN B BN, IESE H-DNA HREREF=WW LI g AR AT DNA &
BRo XEMTIRATEEER DNA S FHEAKMNER TAIEELER B DNA &%, &
KBRS . EHEEEAR DNA o TFHZHINEEAEMBHFRNER T . bR ER
B DNA &I AR F R, B MO SRR X e, & Kim b bk, ZEI 4
KiEE ARG, 8IfE 2 AEEE X BRIV ERBEFHWEERN LDH {1
BERMRREEMNSMAR, RMERNNEAZ AU EEIEELINER, HkEis,
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)¢ AT SR AR RO SR B B R B TR bR, iRt R 4B A R O TR S T b
HftmE&EER.

FARATAA » BB R B 1R — Tl (LY ETEE M HLE, BB bt b ENE
Y TR 1A DICBE A T A AL EOSRL BB B , BRI A T e SR Db, R S22 Bk I
R FH » T A2 DL R R S B RGBSR R B TR & . ER NN S LS
HHZEEMINEAERRERR. XMk ETARBEREIE REAE
HERRER, bR RN, REE—ENRE TA LT RIENBERE, XA—
ERNFGIIRBERS SRR T MM BARRE RN IR A&, B4R, A STk
RENAMBEE —MESORGEMAEEE. SImEERR, BE RN R
FBHIBRM: T Poecilia latipinna F1 Poccilia sphenops EIMBILERNY, BIINERERARD
HEMMBERE P. lanipinna R P. sphenops 3ZTEIEH) (Abramoff %, 1968; Balsano,
1969; Prehn %, 1969); N A BFNRMW, ZEARARENEARARBILEN, &
TIRYRE R RE R A BB U R B RN, EXRAESBET, BTFME
RIS, EBRNBEEEDEQSEXANBREREB.FIUELTHREEEN. R
FERTHRHREEMAE. TR, MERMEKE LRESSEAE, WREFSATRY
R, AAWAREENEESZRE, I ARSERZZETNTFRIBARFEEF
AREENBEEN, AEEERERAKALSGER CEIPENPENRERASS,
KA Z AR A (Kallman, 1964; Rasch %, 1965)5%1, 5 3% (Z6 8 $UiE L) FHUMM B A
WA EMNFEAKERE, ERHEEESNSEBRET, HERITNG, BESHBEER
B RAAALEIARE R AR, IR B R ARAREEN BEXL R, EMUBEAE TR
DUR B R , HALEISLL Gynogenesis (B R B RIBFR R, N T E— A Y@ 4 &
HEALT R TEWERNAMZ R BT Allgynogenesis (A5 B & &) Rig%
> BERSEESRFRTEEZE, XNSEARLEBEREN S —FBERRE 25,
BRRANELIFENERRE, RERFEANRE, XARARXKNEFIEEIR, HHE%
HERTRETH R R, WEEEARERRFOBREIE, NARERSFEY%EMmy
THREXHEBMEAR, B EEA LT EITERT NN B, '
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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, Yang 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 ctucian 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
carp ate as follows:

1, Effect on growth. Heterologous sperm could provide allogynogenetic crucian carp
with enhanced growth rates. Compared with gynogenetic crucian carp, the average growth
rate of allogynogenetic crucian catp with red carp sperm was 34.79% (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 carp ( ¢ X J') was 18.2%, the percentages of males in progeny of cru-
cian carp ( @ ) mated with goldfish (Carassius auratus auratus &) and red goldfish (C. ax-
ratus auratus red variety J') were 15.6% and 2.5% (0—3%), respectively, but no male
has yet been found in the progeny of crucian carp ( @) mated with red carp (o).

3, Effect on the liver LDH isoenzyme pattern. Compared with crucian carp, the liver
LDH isoenzyme pattern of allogynogenetic ctucian 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.






