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AEE AkE ERN &K

(PEAPEREDTI B B TLK =B AT , i /REE 150070)

W E AOEFHR AT IS FRE, RAZRSHEZETRARAMGE 0T E, Rt
B R e BHIGE W A4 B A S EREAEEE KRS R RERE S D =R B
TL.IRMEFR . FRENSHENFERERZ N 6 MEXHPEd 205 [ I EERT
RAARABREFEHRERER R, TR THENKL 97.6% (H 1 F,), EKEE L b I mEHE—
OB ER, FRFEABEIFENAERFITUEKBARM SREmneR G SHER
20 [ B ISR LR B R A A KR LU R R A A T A S H M S, TR R .

X@R N, R

REAENSZ— P AR ES fERIL RIEMALBR, &+ JUFREE S
BHHER, MR AGERBAVEBTRKENERE, HX—#XEFHRER AEKHN
M kR [ 23 1985], B, BT X — MR R A EEX RBE, B 5
FEM 0% L, B, EF— BRI T SEASEG G ERRX— X M 3E R
R BB —, BIIRER, o R Ak 7E BeiR R i BRI R SR M Ry KB AL X, R A
MBI EE BN BREN RS RENL,F, BERELEFEER, FEFD 6
~TR,ERE R THRESE R A KNS I R /R T @, i EmrEl T RR
(R T —# A+ EENRFUR [ ATEARBIHRERSTEERASLTREN R EH
1966]. M 1979 EEFFIE, RATERF B ELEE AL BEMEHE =G E N =523, % H
H BT EMR, CENE N BN EENE KRS R B RREABIRAENR, KRG
THEBEHE 0%, KB LW BAPFHR20M=HTEMNRT HTRIETERR,
HE WIREREHE % 0% L[ XBI%E% 1994], 1989 46X 1990 52l T Bl 1L B & &
B SEESESH =4, BT I ORI EFTR. 199 FE 1995 F, %80T . IR5R
T YT B 40 L 5 0 4 4 D g 4L 14 1) 3T, 3F 5 AL A [ RS A AU R RS LER s Al it
R THAEE,RETH T HEESHNET.

1 MRL5FE®
1.1 RIEHE

1.1.1 ¥&
IR (BRILES - TEA8) S < SR ES HERH, HBHHEE + x CRELHEE x
o)L HRH, XA AT 1991 FREEFTH F, BAES M LLE I, [

Wi B 39 .:1996 - 05 - 09
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IF, AR AL,

OF:(BRIHExHEa#E)S xEEEH, YEXH, BEEE $ x (BT EF#H x
HEaE)d IRZH, XFIMEXR ZEKMBRARERRELRE, BT 1991 £43F K
—AR,RRIE, AR IRER,

1.1.2 BEXH :

1991 Z 19944, ] IR M5B EIHEETERER, SEEEHEMBSEER L,
FEET 6 AR, M. IR xBEL F,, fKB IR E;HE2x KL F,®#B,LF,
B; IR Y x 582 K, K BIF, E;H#$ x I/ $ K, &# B,IF K;EEE®E S x [ K
& F,,f# B; I Fy ;B8 ¢ x IF, 4 B, f# B, IIF, Ko
1.1.3 BEEZEH

1989 £ 191 4, I E MIF, A5 RAMEEBTER BT I I RXNMELZER, WK
GI .GIFE,

1.1.4 8RE

1992 £ 1995 4, I IR SHEN 4 MEXZH, A KARERRESFAHHITOF
MEXR, B LRBR I EERERABBE T ERE PEM I R(GIE xB, I F,)F,, @# H,
1F, B8 Fs 8RO KR (GIF xB, I R)F,, B KLIF, B%E 3 F.

1.1.5 #HE

RATHBHBEAEREGEAETHRR . BLTI IREMEETR, IRXH B IF &

B3 F, A S IF; I&# BIE %52 F,#K S, IIF,

1.2 KB HE

1.2.1 ERKMAFRBERITH

FARKA S SRR B ETE (LT AR S TRE B LE, — B TwE,
BiFa(NEEZafM_RasilSBa by AU FSGEHERRA S Ba
MERKESR; UEFRES W T 2 REDEFRE R, UM R & 0 £ KR Em3T 5
BHENBES .
1.2.2 H\EEETH

UEREAERA BRELHHHENBERAL M BT R A REE, eI
REEWHIERESN,
1.2.3 (KM MRS

MIEE BB AR, YRR 1000 B L, S Bk G 6, 85800 s 4
BBERABN E SR RN RE SN RERERE,

2 #ZR

2.1 AKHVEFR RS E

MNFELATR, 5EF @M B 2 %Em4K,B IF, E.B, IF, R.B,IIF, IEM B,IIF, K4
S EF IR 41.9% .26.2% .30.5% F1 63.2% ., —k#4EK,B, I FKIEB, IF, X.B,IF IF
M BIE Ko7 L EF R 30.9% .18.9% 8.0% 1 35.2% ; i 5 4 &5 4 5} { S S L )R] 32
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M, B, I F, RM B,IF REAEKS LB ZEHRI. 5% 8.0% , HE KA E 2
FE5EB@ER R,

£1 A EXR ARRYES “HENMEHRLESSHREMAEKMNBEEELRIER
Table 1 1\2Ageoftwobackcro;$systunwmposesystanand1Agebreedingsystm1wiﬂ1
contrast breed compare in growth and survival rate

W5 BT WK FRRIER METE MNMEAME
B M mAs  HAER¥ i w3
() (g (g) (%) kE(g) (%)
1992 -06-22~10-08 21 B,IF,IE 1500 0.59 1388  49.93 2.5 49.34
(800) BATTEHE 1500 0.57 141 35.33 9.1 34.76 +41.94

19 BIERRK 150 0.45 150 61.47 1000  61.02
(800) MIBITE®E 1500 0.43 1415  48.36 2.9 48.36 +26.18
20 BIEIE 150 0.63 1481 69.51 9.7 68.88
(800) BIBITEF#E 1500 0.58 1387 53.37 92.5 52.79 +30.48
18 BIFKE 1500 0.63 1500 75.27 100.0 74.64
(800) BETE#E 1500 0.58 1437 46.33 .5 45.75 +63.15

1993-04-22~09-25 9 B, IF E 200 72.5 183 764.7 91.5 692.2
(1900) RILEF®E 75 80.0 75 608.97 100.0 528.9 +30.9
10 B,IF, & 200 66.0 167 690.7 83.5 624.7
(1900) BEBIE#E 75 59.0 75 584.3 100.0 525.3 +18.9
21 B,IF, IE 60 76.5 58 1039.0 9.7 906.5
(800) MEIEHE o 75.8 55 915.0 91.7 839.2 +8.02
13 B,IR K 200 4.7 194 687.5 97.0 592.8
(1500) BITEFE 75 73.3 75 511.7 100.0 438.4 +35.2
1994 -04-20~09-25 13 B,IEF K 214 61.6 195 515.0 9.5 453.4
(150) HEEHESR 200 6.0 200 480.0 100.0 414.0 +9.52
9 B,IE R 250 63.2 250 580.0 100.0 516.8
(1 900) i1 250 66.0 250 575.0 100.0 509.0 +8.02
19 HIF 1200 0.91 1200 48.4 100.0 41.5
(800) MBEIE® 1200 0.93 1188 31.9 99.0 30.97 +53.4

20 KLIF 1 200 1.25 1 200 66.7 100.0 65.45
(800) BEITHS®E 1200 1.24 1200 4.6 100.0 43.36 +50.95

1995-06-22~09-05 19 HIE 1 200 0.46 1200  88.37 100.0 87.90
(800) BRITEHHE 1200 0.4 1200  46.43 100.0 45.99 +91.1
18 KIF, 1200 0.54 1167  82.69 97.25 8.2
(800) BETE®E 1200 0.44 1105 53.76 92.08 53.3 +54.1
1995-04-24~09-06 9 HIE 200 52.5 200 740.2 100.0 687.7
(1900) BRIEE 200 50.8 200 620.5 100.0 569.7 +20.7
7 HIF; 200 49 200 742.7 100.0 693.7
(1900) BAETEHE 200 45 181 587.3 9.5 542.3 +27.9
1995-06-22~09-05 20 S; 1 F; 1 200 0.49 1161 85.1 9.8 84.61
(800) MIBITEF# 1200 0.4 1127 60.5 93.9 60.07 +40.9
21 S, IIF 1200 0.48 1157 61.1 9.41 60.58

(800) METEHSHE 1200 0.44 1123 43.6 93.58 43.16 +40.4

EXREMBETRARNERE, 194 FYEaH H, I F H I F;s,195 £/ H) I Fr.
H, [1 F; 984 K L EFEE 4> B4R 53.4% .50.95% .91.2% 1 54.1% , I HI4EK,1995 4F
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B H, I Fs # H,IIF; 45 L EF8EHR 20.7% 71 27.9% . X B, AREAH I F —REaMEKER
HA BT, RBFR—RA S, IE f S;IF M ERAE K55I HEF#ER 40.9% # 40.4% .
X— RN, RAEMEE F R RESTFH TR, HREKWE, BXR—ka
IR RIER,B, IF, IE.B, I F, X .B,IIF, Ef B, IIF, R} 92.5%.100%.98.7% F 100% ,
435 B 3.6% 5 7.1%.6.2% M 4.2% ; i B, IF, iE.B, I F, X .B,[IF, iIFfM B,
F, R \B; I F, XM B,IIF, K} 91.5% .83.5% 96.7% 97.0% 91.5% i 100% , 53 5!l HL. Bf S
8.5%.16.5% % 5.0% 1% 3.0% .8.5%F 0.0%, MARR—REH I LIK.H IF.H
I Fs 2 100% .100% \100% F1 97.3% , 5 5 LU BF#E 5 1% \0% 0% 4.1% ; i H, ] F-H, 11
Fs 37 100% .96.8% 4 H L P 0% .9.5% FINEEF R S I F-.S: 11K 5 96.8%.96.4%,
5B PR 2.9% .2.83%

2.2 PFEEEN

HE(ET PHRESE)— 0P [ BHE% 1994], FR TR a@p i Ee AT, B
PPN R ST AN R R, —~ AN EB AN 0%, MEXAF K 72.0%,=
HTRH.2%, F2FIHT 1992~1995 HERBAER, ¥44B, I F E.B IF K.
B,IF, F.B,IFX B IF.H I F.HIF.B;IF &K.B,IF RMEFEMNBLHEE
R 87.8%.96.6% 97.0% .90.5% 98.7% 97 .6% .97.1% .90.0% 91.8% M 90.8% ; — &£
B,IF E.B,IF, K.B,IE IE.B,IIF, X .H, I Fs.B; I F, R # B,IIF, R A9 B R B E R
93.2%.92.1% .91.3% .93.1% .100% \98.5% 1 97.8% ., = B, I F, ER.B,IF IEX.
H IE WA RBELREREN9%6.7%.100% 100%., EAREEEFTSANE I LI
Fs — e ERABELEERNIT.6%MI7.1%, e H I F M= H I F %X 100%, 2
KB FRIEIR

£2 WEEHEATMEHRABENTE
Table 2 Survival rate of the common carp backcross system and compose system

g #H fa X% B () ABLER) HBLME(E) BLAEE®)
1992 ~ 1993 B, IRIE fa F 1110 975 87.8
B, IER 1232 1190 9.6
B, IRIE 703 682 97.01
B, IIF,K 1 200 1086 9.5
HIFE 965 952 9.7
B IEE 800 726 9.8
1993 ~ 1994 B, IFiE -y 3:0] 252 235 93.2
B, IER 190 175 2.1
B, IEIF 58 54 91.3
B,IER 104 95 93.1
HIE 244 244 100
B,IEK fa 706 618 91.8
B;IE & 560 504 9.0
1994 ~ 1995 HI1FK . 2775 2707 97.6
HIF; 4 009 3 8% 97.1
B, IFK “#a 168 166 98.5
B,IRR 226 221 97.8
B, IRIER =it 274 265 9.7
BIERER 147 147 100

H IF 222 222 100
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2.3 HEMBIERBRE

REMBHEETRESBRR—NEFTRMALE, AE3 TR, 4 M 5ERITEEY
I ORERF, AEMSBHEHEARESE2ASGEM I I RE XM, AR08 ; HEE
RENE ,PBEEAREL L /M SEERFRM4EM ] IR ECMBREATE,
TAEER EP-AEXE—IEXF, AXKENER, AeNSigR a0 E, BoE N
R LT A AR A, AR BRE R 2 Fy 5 E @ B LA

R3 RASKENBESERS
Table 3 Sperative situation of combinative color and scale pattern

® & L.
BB ORREE e a6 AREN % BW AR
1 B, IRIE 1 000 0 0 1 000 0 0
2 B IER 1000 0 0 1 000 0 0
3 B, IF,K& 1698 0 0 1028 670 0.61:0.39
4 B,IEIE 1100 0 0 1100 0 0
5 B,IFK 1100 ] 0 1100 0 0
6 B,IIF& 1864 0 0 1031 833 0.55:0.45
7 HIF 1 000 ] 0 1 000 0 0
8 HIF, 1 000 0 0 1 000 0 0
9 S IF 475 1 0.998:0.002 452 24 0.95:0.05
10 SIF 667 8 0.988:0.012 629 46 0.932:0.068
2.4 HWHER

W 15 FHRX =AM E R AR EEEZTRARASRANETH, 2K
sEx AT R IR NP2 B R ER AN RELE 05% UL L, A KB I AR 0% 8 H, I F
R R R b
3 g

R PERFR-FBEWRE, MARTUREN, KRN, BEEGRFLHVESR
G AR AL, IBBEXS BRIE R 2 T AR MA R R M M AA —ErfEM. ER
TER BT B b 28 R BB NI —E MBS P, B s B A BB . B4Rk,
— 2 WA 6 78 JUAR 1Y 7 4% £ B} (Notochenidae ) £ 26 70 41 3F = 45 1 IX ) K P4 #E 45 £ ( Gadus
morhua ) 9 M B FRM LIRS KLY T, X - EELFTOHPTERIE 25 mg/L, AR
ZRA 1 mg/L; A, N R XHAGEORER , FARNEXMAREARREZEK
Mobey A TS 1984], BR, XHNGKEAREFIRE SR KGENPERFHMA,
HATEARERE, —SRIEN, HRGEEEBIA AN ENER, NP EaMBa s H8RE
WBHIERE S, EARERARN, WaRNHEYE, ZSHRN/MLS . FHRS(1984]5
540 fE T ZBENERAEERS \Ldh . Mdh #1 Est % [F S BET , H R R BX SR 58 6 RO R ZH X
R EIA i 7Y PR U R RS 1R R AE T 28 ML, BB 60 T AR B3 , A LR U A B 38
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R AR BRI T ER MY BRI RWIT ., RIEETREENTR S, FHLER
FE 2B A VT vk Bk 38 P 0 BP0 SRR (E) 3, BT b B R U R T B B AR R R
ARASLMEMRTRIENAMHERP, ATREREAER AR E P2 EMEFTH
HENTROE BT THRLEREGZR, A, RRERFZHEBHHEL AR, X
SRR AT RSN XA % B R E N 0% ; EXFN 72% , BRI BB RM &
M, 7SR ETEEA RS, BRI BRI 4S8R, 7T LA S 5 M R 8
AR, XEHREN, AXMTERIRE—MHREYRE, XHYETUEBMME, i
EREAER, EUBFAETEREA. EXHYERL—HER, EL£EFE, BRIEAEE,
Bl ,BATA PCRER, NBEIHE U@z i 8T —AFNHRLBTBEN
EOEY , RIMEFEIHE PR, AU THRIFXBEQEFNIFEH. MRREBEY,X
BR—AEE, N TALNETH, IS ABELFERKNAR B ERTARHE W
I

EKARRERANRAL KT, XTaXNESHNHET, LESHET IR, X Ta%L
REEKNEE, —BANRBEEEN BvaXNERKZLHERES, EZHREF W,
Kupmrurvkos AKX E B A/NMIBEHREN, BENERAEAEWAXERKERHE
R, BREBRAH; Fat XigH , B a g R ERA S8, EAESHIFL T g5
KGR, TR WA 5 IH R B[ % 5% 1988], Ojima F1 Hitotsumachi[ 1967 ] 7€ X &, 82 1 BF
RPRIAGEA 1 ~2 MUMNEE, EXXERAREER, RIEFRERFPERZALEA
AT B, B O, K L R R AR SRR ) 243, AR B SRR I B B e fh
e, BRMEEBRESSMGHNE L2 EHX, EREEEERHRAD , RIMIXERA=Z2K
HAESHENESHMEREZTRABRMNARE, HEXHMEEMNEKEEFDHE P
husg, FE R T HLERE ) A KM BER W URIL TN, RITAN, EHERKEN
WA EEBENERRET, EMWERKRTAMRN, SEXFHEHEEERREET K
KETE S0 g 224, M ILZE AT LAGA 3] 100 ~ 150 g, — 3 K AT DA B4 4F 2 1 500 g R , B EFF
TEGE S R P E (2 ~3 B//AH), M4ERFEA 1 000 ~ 1 500 go XELF ML ULEA , B 4
KA, aRZHEER, BEEEXARENRTENRY .. EEEHEAFEFALMHPEK
RARE  FRIEF IS, BIRAT AR E M A KR, ARG RRPARZMHIEK
HAW, FEEREE,

MAMBEEEEARMEAETHHEEENTRH L IR TREEMNEET., B +ILEX,E
BRFHM EEATHEHFNERRBER BBERABTHEREREPZ - HFEARRBETHEXRM
B E e Rih g, WIBE Lif, BB AT AR, AL LT RAEMDRIE, FREL
HEZ RN, RIS T ROEEMRD, U R ER, MAERERHER, %
FIR,FESFUL APLAK. sMRARABBEATRSEATHHEZSEILEHAN
ek, AR 15 R atE], R EEN AT RREB TEMBR, IHEHIETHBEAFTRAR
Ay R, AT K BB R, XA T K AETRASK EUEF L AR ESNG
Fro NEBNMMENERE, ENVRERSHETHNABMH IF, - Ra4E K LEFER
91% , B MRAEA G 33K 97.6% (H, I Fp) , ik & MBS AR T Ar BB, B B B — 1 b
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CROSS BREEDING OF NEW FRIGID CARP

LIU Ming-Hua, SHEN Jun-Bao,BAI Qing-Li, XU Wei
( Heilongjiang Fishery Research Institute , CAFS , Harbin  150070)

ABSTRACT It took us 15 years to study this project from 1979 to 1995. Techniques of
gynogenesis and hybridization were used . Heilongjiang wild carp which has high frigid resistance , Hebao
red carp which can be intensive cultured and Mirror carp which grows fast were triple hybridized. Two
selective lines Line I and Line Il were set up. The back hybrids were crossed with wild carp. The two
of the six back hybrids combined a synthetic Line with gynogenetic Line ] and Line ]I and were bred
to F;. The heritability of frigid resistance is of F; above 95% and growth rate is one time faster than
that of native carp. We found that frigid resistant factor of Heilongjiang wild carp can be transferred to
the hybrid and be inherited by selective progeny stably. Hybrid back crossed with wild carp could
strengthen frigid resistance and improve growth rate. Gynogenesis combined with nommal breeding
method could accelerate selective breeding speed.

KEYWORDS Carp, Cold tolerance, Cross breeding



