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i & RS REVET 5

L 2XTHMEEERAF

IR KAE EXH RAE
NEF KxEE B
(oRE R 2Bk B ST
L

(EK =D

# =

AXNARBREE T EURGBEE (Cirrkinus molitorelle) THRREHORRZEME
REHER. FN, MR TREER(-RAZMOERBENEEER, MARKEE
MR, REEGEIFIERETAATNN IR, HIANRFEE LXRIKEIRBEG
THEYERE, AMNAFTHREEMRAERNTERRERM N REEASAREDFHITT
B, AN RIH N M AHE A RF R AT HIEAREHERY — LR,

ﬁﬁ(@MW«WWWM)%ﬁ@ﬁﬁiEMﬁﬁiz—sﬁﬁﬁﬁﬁﬁr%E@
WRAPRI 0% EH. RIEAREEE, BEERINRERENRE, FERRELE
EEDIF ISR EE A RRRER MR, ~RBEKE 14°C HER,10—7°C
FEHIRR, KB RE TR 1—2 KA, SEEEREN) KIBRXY5. &
R BISK, F MR A Bk R A T R TR, A BB IR, PR
hEX—MEERT . Eib, RITWANTFRECUE, M 1977 EFRFTUREER
ﬁiﬁﬁiﬁﬁﬂ%Eﬁ’ﬂiﬁf?&ﬁI?ﬁo
REBRESARKEBENENNEREMNRR. Flin, BITEASFRNSR
mx*ﬂ@xﬁﬁﬁif’ﬁﬁﬂﬁ?’%f&ﬂm%i&l—i?‘?ﬁmﬂﬁﬁnnﬁ-‘, AREHX AR IaF
BT Z RO R NEREE TE, ERTNEREMETENZTREROMNMEES
Eedolin, ARNBERT EMNHZ TREENNEY, ERFNTRRETZEFE AR
BRI 22 AU A VR e AT RS R DB 1515 BOR TR . RIMAATL K ANEAE LY
MERBSERX R, AN FESH BREE AT OMEE; FHit, RE
RAXERHBORAEIRRURELEANHRELRE. BEBXREX—~/F, 5
H, RITABARLEAR—ELKRRWEAKEHE— IE*%WKHEWJW%*‘F?@VE A3k
TR TR B HIB R0

RETGEFAE: 198245 A5 B,
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SERMEE 5T ik

1977 F1 1978 BY4ERT FIROBE 2 A BB E T PR BA X TR, HETFEAK
PRI G BB L S B B H G % F o WRTERE (Sinilabeo decorus sungring) JUER B MRS &
BT PSR B % 5 AR RN R R RASRIEE (0°C £6)RENRESISIRE S
{E1RE 5 F R ok 5 A T A 72 B A5 B 46 R 47 A T 08 , 20 R 2 IR A T s K SRR
P R 30 0 1 0 P MR T P O 3053 O F i £ M BSOS BN BR AL 1, BSIZE T BB KRR
SERF RO 4y BUREE R A S R b, R —m A f—R (F) S8BAMIREE i
BEHMR LR, Hfb S T R, 1977 F1 1978 EFRBERN—E &R
HEEJe T — Ry BIZE 1980, 1981 ERBFRB e HT 1981 EFWRBMAIRL— R
FATER, RETARNRE R (F)o Bl SR AMREEE 25 K
%, T R AN RPN AR S B E &4 MR o

BRI R S8 A RREEN S L RB A BT 1977 F11980 £BER B
R B K A 2R BT 2 TR PR R TR S0 B Ab#E4T o 1977 4F 12 e KBTS i
H R #sE e — 1 8 BRI 4 26 B4y BU7E 0.4M° K B k1T 9%, 3 FI s IR IR B 3 i
FEXRFKENTHIEE, i (B 2—3 /M) MRS RRE Ak 55
(L IR 0B A 5K B . HiEEZ3r— R E R B R R S8 A3 KRS i
85 7 07 EL IR PE K AR R S Ak TB M AT, FE AR I B AR BN E BB T & 2

BT MBS R R —RUEERED, REEARTDHETIREM R B>
o EMRZ—REBEMIEZHETEREERSRTRBNELESAMEY, file
BRIk sas,

FRARLEROERERERBRAERE LNEY, ARNVBRESOAKR
%, AN E 3 FRATEN ABRNREY, EhER SERERREFREIE>
B EBET X R REARRI, RITEXM T HEAR R —RATF O B B8
BLLL R BB ERSE 1 b 9 FLER F 4585 LDH RIShES 8 ERIRIE T kMo IR MRBERR B
B 5% F kSR PR Y Davis BR2ED, REMYBC B B SPAR L sk USRI T IR BRBY Shaw (K27,

L W o4 R

RITAREHARETWRRART MEBEI, SHREEL K ROEEH
(Sinilabeo decorus decorus) FNEIRISE (Barbodes denticulatus denticulatus)o DJAEHEES ) K
HE 1981 FARBHREAY, MPIBRIEA XKW RZAANES REBH. ARREX
AFAENABERIBDXIRE? AXEZENEHEBRZT—-RERERFTBREH
RIBEN B RER, URERERESERNBEEI G HESAMRNEN S

1) XOtR sKER—=Mr EEFEBR ) B4 5.
2) TS, 1981, EUH A& XBARRARNENAT. PEERFS 198] FERERIKEICH, 38—
41 T,
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Rxt £ R AR E R AL BRI A T iR

1. A3 — U KR AR D B iR

ME1RALIEH, BHERE-ROEREEILRACHE THRNNE. BATHE
7°C DL EEFET: 46.1% , KA ETIRIKE 7°c HIBEHE=XRFE5, N FRIGER
BNENRE 2 K. HBERZ—REBEUENHATE 7, EBE 7°C DTHIKEDRE
BEZNNAHNERES, BIIE 7c HARNE=ZRAET 25%, —HEEREHFIAFARXR
KBEMEE] 5.5C WA 2T XHPARZT—REUER 7°cUAFRKRER 5 RZA,
Hi TRIGRNEIRAR 2.5 . MBEMEMNAER, WRIMBTUMRZ—K
it 75% BANMR, XEA KA 6°c DITRI/KEFE 3 RZA, EMER A REK
REM. RIIMEREZ—RABRAE BRFEN LRRHRIZE ENEEEAMRRAFE
R AT EE,, ERRNEEAG T, AR —RERANFEEREEEZ (B Do

Bl Ba5CAERTXRA QRZ~R (F.) MRiEHER (1977.12.17-12.31 B)

Tab. 1 A comparison of the survival capacity under low temperature between the
mud carp (Cirrhinus molitorella) and the hybrid (Sinilabeo decorus tungting "%
Cirrhinus molitorella 2, F,)

A £

fish’s name

& (Cirrhinus moléitorellz)

F, (8. decorus tungting o XC.

molitorella)

H B X B | mem | ek | K B | Ee® | woE
Date (B.H) water tempe- numbcn: of mortality (|water tel:mt;- number of mortality
rature (°C) | dead fish (%) rature (°C) | dead fish (%)
12.17 10.5 10.5
18 10.0
19 10.0 10.0
20 10.0 10.0
21 10.0 10.0
22 10.0 - 10.0
23 9.0 9.0
24 8.5 1 3.8 8.5
25 7.8 7.8
26 7.0 11 46.1 7.0 1 12.5
27 6.8 11 88.4 7.0
28 6.0 3 100 6.0 1 25.0
29 5.8 3 62.5
30 5.8 1 75.0
31 5.5 2 100

2. HBRT - EXHBRX-_ROWREMR

T EREX AR RZERIIAK 20 MFR2HUEE, BRXRZROMKREEHEBD
P, EREMREHERSTHCRERARRZ—RE. ERZ-RPEFEE
H 7°C U BT, MEZRFASIERT 13.2% REE&E—RLE 7—10°C A
B(EXN RAVREDNE 14.3% BIE 7°C DL EFET-M) . A, ARZ RGN H &b
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IOOL 9C 8.5C
gof 7C 6C
M
sof o
a.ﬁ(. [ B
[3] 70F
%‘ Case—
~ 8 sof
R
s = 50
o2
@g 1o} 5.8C:
_g []
B30F 5.8C
20}
10}

0 . Ll
21/X 23 24 25 26 27 28 29 30

H#i Date (September 21 to 30, 1977)
H1 #ReaNEgRZE—-RERBRGTHEEENILE

Fig. 1 The survival percentage of Cirrkinas molstorella and its hybrid
progenies (F;) under low temperature range,
Ord.: percentage of living fish, Abss,: date

%2 WESCHERSXBE DAMEZER (F) BEHLE
(1980.12.8—12.19 H)

Tab. 2 A comparison of the survival capacity under low temperature
between the mud carp and its hybrid progeny F, (F,XF,)

\ B & B Cirrhinus molitorella B F.(F,XF)
~._  Fish’s name
BB K B | mem | mew | kB | me | mos
Date (E 2) “~ water tempe- uumbcr.of mortality water tempe-| number of mortality
\ rature (°C)| dead fish (%) rature (°C) | dead fish (%)
12.8 10.5 10.0
9 10.0 9.7
10 9.2 1 .6 8.8
i1 10.1 1 1 9.6 2 7.9
12 8.0 7.5 2 13.2
13 7.1 2 14.3 6.5 3 21.1
14 6.1 4 28.6 5.6 8 42.1
15 6.8 1 32.1 6.5 14 78.9
16 6.2 6 53.6 5.8 5 92.1
17 6.1 4 67.8 5.8 100
18 7.3 5 85.7 6.7
19 6.5 4 100 6.0
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BAVER TR 21.1% WAMKRTE 58°C KA FFRETHY, MREXBoM KBRS
e SR LN MOEEEMEESRMEEIARZE, AR BHMKEEIES
HIER. R, BEARIEHE 21% BAMKTTIEE 6.5°C DU, fixd BAES & % 6.5°C it
BE&2FET. Bl , BRIKE 22 = R IR 88 B 2 Eh 88 4 5 s 76 AR R RO (R IR A
TLARARUBEANEFEENERRS, '

3. & —-REBREBXFR (F) hikRBESHH

MBEAN FARRZ R ZRESERWBERAEREEGE 3), IUEHUT—
SERBEEERIBN: (1) ER—-RNERKANERZSEL T AEAKONE (3.7
B), TiBWE L KRy A ET A NRERE— R (2 4.5 ) —RI0kE
SIREEMATHEERZE (1.6 S)o (2) EZRM 1—7 SHARBIH B, 4 SHLHI
MR REE — R AU R 6 SHREBREXARESE N, KIaEESRSAERN
Ko 3) —RTHBABBHATREER, REABBI THER, B ZRX—#
RENTHERZE (9 5)o (4) —REZARNBREASHAER: ETEHIHE
8 ZBAE R NER B A SBRPFEER (8. 10, 11,12 B), (5) —REUBHERANT
MEAZEMXERFELRA; EZRBXERBEFRYE, Hho.2% BESERK (4+
30), H 8.2% FEHMTRA (4+32), T 82.5% BAMEIRERE—REBER (4+31),
TRESHCEERR 97 BE 3—4 PN RMRFTERITHENE R (135), (6) Bk
REMEEREZHEER, RESR 2% (14 5), BRTSENTRERASEX N
ER(ER I: 1, 2), ,

LR MR RS DL R A R KO B R SR A B K A R R AT R Ee A BT RV Y
R B BRITBX FRERZ—REOKEY & AHRBT TP, T 2%
— RN a AR SICRERTm R AR A AR T NE, EXHEEUTEA, XFiX
FEREARNER S REY . TR EAS KT -REFMERPIABKSE (LDH)FET
BRI ENERRFTERNERNEBTE, UEMNAKRES FKELREEBHX—BRASE
MEREZE . MERR 13 STUEH, BEASHRET—RFHALKN LDH R TEEHE
B 7 BT MNEBEMEENIBELE, ~RESEISA, BMEEREIE(ER 1:3
ZEDHNAREE B —RVBEEDRER N ELANET, B—FHENHBHOHETEL,
Hit, —fH LDH HITEEHPH 3 FEBRHET G—s5) WEANEH (UBQRENE)
R SRANE . XERABEES TR B AR ENHITL R BRFEA RAFHE
#% LDH A TR WER SN —~ERXENEEAR LHAN, REBEHREZERE X
TR T XETEENERZROM S MiEh i aks LDH B TEE(ER L3 AE)
B EHFRE 7 & LDH BITEHHRE 2 FRERPERN, BNEERA B hRIANE
HCEREBHLSKREFMARNEBREBELS, HRYTHEEKITBRERBOI
W&, RAIDUAABEEGEPRNE=U.H 3 ZXEBHEH A, B2 AER
EREBHN 2 XS REFHRNMEES RKREEREE, BIIRS R A B, MAB, &
THM 2 XIBXERNBFERESFTEAERNETR B EEBA FE 2 M AEES
R RE MR o BhSh, MIEM B REEDR, RITBRATHZ—RALEREHILLY
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Tab. 3 A comparison of morphological characteristics between the parental fishes
’ and their hybrid progenies (F, and F,)

BRET BEREE | a i 4 5
No. of Name of ) S. decorus F, F,
characteristics characteristics C. molitorella tungting
] R R 3.1-3.7 3.9—-4.4 3.04—4.16 - 3.02—4.76
" / (3.440.2) (4.1£0.05) (3.6240.26) (3.3610.27)
2 . S 4.4—5.4 4.4—4.7 4.62—6.11 4.38—5.59
R/ (4.940.2) (4.610.03) (5.261+0.4) (4.6940.19)
3 bR [RAE 6.4—7.3 6.0—6.8 3.01-5.76 5.31—9.00
¥ (6.9140.3) (6.31+0.15) (4.764+1.09) (6.8710.71)
. . 7.1—8.3 6.5—7.1 7.31—8.50 6.9—12.4
4 KRR (7.710.3) (6.84:0.06) (8.5440.79) (8.2940.9)
2.6—3.4 2.4-2.7 2.48—3.17 1.84—3.30
> i (2.940.2) (2.54:0.02) (3.1240.44) (2.754:0.29)
§ 1.7—2.1 1.9-2.2 1.83--2.11 1.74—3.09
6 Kt [IRREE (1.840.14) (2.14:0.02) (1.9540.09) (2.0940.22)
3.3—4.8 3.2-5.2 3.14—4.50 2.73—4.50
7 el (3.840.47) (4.110.87) (3.2240.64) (3.46+0.33)
8 6~7 7~9 7~8
3841 9 38 36
8 . = 5 3 5~7~v40 5'"‘7'-“V42 5~6~V40
9 T & & mi12—13 mi10—11 m13—15 mil—13
10 'R 15 1115 m5—6 m5—6
11 I % £ 18 18 18 i8
12 ;3] 731 2.4.5—5.4.2 2.4.5-5.3.2 2.4.5—5.4.2 2.4.5—-5.4.2
13 8 4+30 4435 4431 44-30~32
14 ' o= 2= 2% 2= 2%

Name of the characteristics: 1. Stand. leng./body depth, 2. Stand. leng./head leng., 3. Stand. leng./
Caudal peduncle leng., 4. Stand. leng./Caudal peduncle depth, 5. head leng. [snout leng., 6. head leng.f
Interorbital space- 7. head leng. /cye diameter, 8. Scale pattern, 9. Dorsal fin rays, 10. Anal fin rays, 11. Ve-
atral fin rays, 12. Pharyngeal teeth, 13. Vertebrae numbers. 14. Chambers of air bladder.

LDH FTE R 5RXAMEAN, HEF 7 &8, MERRKNERALDHBRE 5 &
B, BE XA SRZ R T LB RX LA TR ERARN. Kik, #aT A7EsE
B RPRIE S IE, W LAER R B BR LA hE 2 AAEMLABRIB, A
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B, 3X 7 REETLLE R RS IMARIFHESU TR A As Biu A; By A, By, By BiBi, Bio
ZT B A AERSBE-RPREREE—ROTREEIENOR R URE-RBE
BREFRESERE—FHR.

ELRMEES. SRR EARURACRABENBREDTHHTLE HHE
RE—REEEET KENBAMIRTN XA RERRANDRERTOBE2 SXEER
HWEARBERBIE. ETAHH2ERIERDIEFNRE RIS XA B EROEAR
PETREERNUEBN ZRNMEBEAG S, T E—ROBE R ERELEPER
NANERARBER, RERXESLAMEMERO—EEREREGERAPRETH
AP HRIBR AT REM . B RAX KRR T X PR

AR BRI

- L XT aRRRENNBEIIREE

BARZ—RIEHNE AN RBRR TR ARA G EH. —HHAHRERING: HLk
BEOERAAFRENAEDE LB SRR, 65 RBXa%RI0mEk %
ERFEBRAKRDT, X LT DRREKMFETHER. KA RSN HR
BER, EITMEMRE BUK RO R TR ER R E R 200—500 4%, H L,
1 A= FETEAR X 8 22K SAY £ 38 SR MR B & T AR R B0 B2, AR £ 8 (Notothenidae) Ky
BRMAFZHXKRTEHEEE (Gadus morkua) WIMIRHBERERENIIHEE O F
M, FAh— i £ RO I R 78 DR & BR M I, B2, SRINAUEE (Pseudopleurone-
ctus americanus) HIZZEMBEH GIR SRR YRR E LIS X 25 B3R /2 F, MEES
ZARNMARNRE 1 B3/ ZEF . Hit, XALFMRAKATLUESZET 0.5—0.8C
DT, MEEENSERAZEME, LROREWRS TSR RERENILH S
BEMRERSOY, 1980 £ Lin FMEMN ML FIF P R R T L REER
BRBER (mRNA), HRECEZRLTARBARAKRETRFETHREEINSIK
o MIMINABBEKFEERPVPHERBRINT ENIAMIEBEER (DNA), #
XA cDNA RIEME BRI PR BEBRET RN NED o BEREFEH, UBELS
FIEH4E 1% NEBBRE TR mRNAY, 1981 4, MfIXEHKAK mRNA Ay
<DNA $5 AF{K: PBR 322 J5, E X EPRTREEATHE, REKIBHNER DNA
RITBRERF DN, IERT BRI KRR RN ISR & R 5Tk £ Bk 807,
HeAN, 13RI SERIER T X REKR N EY & R SR ERDE B PERN, X 514
RERT AR IR MR M R & BE 1A R F— 3 b L
Bdb s SR T MBEODAPIERNEEARSERZERFEY. LRARKEAE
HEHLBBAEHHRRARENERNE R SREZREAEHAN—PIE. BT
BERERNAGZRT L ERERKARWILELETXR, RITHEWNEZ . H—HEN
HRERED: ARMBFEHRSSENFETURERRRSABEEMo Moon
(1975) EE“ATEEENFRENESMBREEN XA NERWIEL, £ESERE
HBBFHOERT . ETRDUNERNERBOREY, FIinlEs:e e Kb, £in
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PR E BN BRI, HFRHTRAIBNBEENN_-MERLTR; —24
—HIBN—ERXEARBNFXR"ERIR; ZRE—NERALIBASh— L4
I RS R R Z R AEX 2B o Somero (1975) XAE“IF T BR1E & N iR B SO AF th O 1 " —
XPhigH, BERREREEN PAIUEUTHMER: 1) BA—-MEARR—1 4D
HREFRBENEBRRPESIBIER:D) F XM EDEIFELZR DNEE. thiEd
SERIEAPEARIOELE (Salmo gairdneri) TEARR (2—4°C) FHE (17—18C) K
IRAARBERNHI. UEXAFEZEER M BREAXNARHESHEDH LA
XEELHZ—FAITHEERNH. Flin, Place %P, & Beneden £ % K FHEENZE I H A2 HY
JEEBE (Fundulus heteroclitus) FhEFRY 8 ME AU MR ERF RN BT FM: (Spatial vari-
atien) FZTRONT ESE AL A BRI S & LDH-B % 4r K F TE RS HaI b8
MRER FBHATX 8 MEBERRAENRRHM EE)TRERTEN, XX RiEE
TRERBBREERITREEN TR BMIANN, EEARSEEDIDNAR T BEANERE
YRR CHRIFLNH BEEETREFRAIBAZERMNEERR W —RREED &
RAEN, ARRIMNBIANG, ZE&kal(BREGRE. EaSEER BTG ZME
RE)ENAREREREHTHEAEEN TR, URR EXBRNEN FRNELE
FEBERERNEMNE RN, XEER, FHRXYEREENIERD N AESIFEN
Pt RAEERN B R R EEN—MBRE, BB R—ERTRERETRZE S,
Bian, ;iR R Y CRE IR RRES B (AchE) BRRE—FUIARR K., K E N IRE 3 LA HI
FRXEBMEOD TR, EARBE R TETEN, Ak, CRE ZREERBRNT
REAN YR, C5EDEANENIEXHAT ESHRNRERXABEEN, A
EERMEAR T, R ERITHERARH— R
EEYWESNVENERBTRERXA (0 £K), YEERTSEL LN, ZBENT
M, AZNIK 7°C BBIRE T ST, BROARE X i A iERR B PR , ARG IS 1B
RINENBE—REREARFANAR P RIAXMENE T EFHER, SKEEKR
7°C AT I AchE FE IR REIERER 55% RMHHAR TR, RAXHAETRNEETR,
XH—-FUHRTZBEREENDNER. Bz, BINANARIKEREMOBRENER
HARELEMETE—SEAREBMUA R, BRABEMBEEHRNERRE
Z—0

2 EXMERTERHERBEEREASERFTHOXREE

BEAXBERRZEERERRBHOFATRD, RAEELNEETRARERK
M2 AN BT B BIBRMNAE (Huso huso L., @ )FRUNEKER (Acipenser ruthenus L. J')
ZHNAZRETRERRARAWENR, HEDEE> LB M. A, 1980 F
Krylova R T BUFR1ER/RINF A B g vh A B9 i e 3 FE RO e R AR A S A 0, R 3L
EFFRAER 37 MEEERBRF 7 MEFREEE,EN. RRX— . _RBNBEELER
BB AR, R ZRBET ZHERERBERNRL R EEFE, #Bib, 21
R#t—FFAREFEMN I, EREELERAATHEHRERRUENLERE, W
K& (Parabramis bramula Q). Hk#5 (Megalobrame emblycephala J) BB ZeAs

Trematomus borchgrevinki HJ AchE
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BRTERBAHRSH R AR NI AREE(Plagiognathops microlepis @ ) X BB
88 (Xenocypris davidi ') HERBE LK, BE—EEE LRRT S48 4/
AR BRPEREY; AXFRENESERTERILE—EEBE LRETERN L EE
Ho BRXEERAXMZERBERRTREZ—REMREOAEFENASE, NEFR
— A RERENFTEHREEE BB RNES IR, KM BRI SEMEREF 5.
ATARTIESERNIBSEMFEASHTARNEN LK, HAINERRRE, H
W, Z2HNEHRBEAEE R EALR ERCE BN EMEE: ETREMANTK
b Ak S S, TUBSEEEHEREE T ARARNRAEYNRIETE SRR
BRI S B, BEARRSERXNBEFRER—MERNARER R, RS
TEREHNBEREESEEREERREERHFE N P LR A, XRER/SSE M
HIHo

2 F x M

1] EEX%, 1977, fEENARERC(TR), 3383400, LEAR K.

[2] WEES, 1982, BERKRERHAECHXEEMLERE, KEECHFEAGTR).

(3] ®WES, 1982, MER(MKER (IRZT—REENGRAFARNLERF. KEEWEEH, (&
Do ’ :

(4] BEEROREFMERE), 1961, ARMEENEEERN, B2HKRE,

{5] Allard, R. W., Babbei; G. R., Clegg, M. T. and A. L. Kahler, 1972. Evidence for coadaption in

Avena barbata. Proc. Natl. Acad. Sci. USA 69: 3043—3048.

{61 Ananthanarayanan, V. S. and C, L. Hew, 1977. Structure studies of -the freezing point depression
protein of the Winter Flounder Pseudopleuronectes americanus. Biochem. and Biophys. Res. Com-
mun., 74 (2): 685—689.

{7] Beneden, R. J. Cashon, R. E. and D. A. Powers, 1981. Biochemical genetics of Fundulus heteroc-
litus (L). IIL. Inheritance of isocitrate dehydrogenase (Idh-A and Idh-B), 6 phosphogluconate de-
hydrogenase (6 Pgdh-A), and serum esterase (Est-S) polymorphisms. Biochem. Genet., 19(7/8):
701—714.

L 81 Cashon, R. E., Beneden, R. J. and D. A. Power, 1981. Biochemical genetics of Fundulus heteroc-
litus (L.). IV. Spatial variation in gene frequencies of Idh-A, Idh-B, 6 Pgdh-A and Est-S. Biocher.
Genet.,, 19 (7/8): 715—728. )

191 Davis, B. J.,, 1962. “Disc Electrophotesis” Distill. Prod. D. V. Eastman Kodak Co., Rochester, N.
Y.

{10] DeVries, A. L. and Y. Lin, 1977. Structure of a peptide antifreeze and mechanism of adsorption
to ice. Biochimica et Biophysica Acta, 495 (2): 388—392.

[11] Duman, J. G. and A. L. DeViies, 1974. The effects of temperature and photoperiod on antifreeze
production in cold water fishes. J. Exp. Zool., 190(1): 89—98.

{12] Duman, J. G. and A. L. DeVries, 1974. Freezing tesistance in winter flounder Psewdoplenronectes
americanus. Nature, 247(5438): 237—238.

f13] Duman, J. G. and A. L. DeVries, 1975. The role of macromolecular antifreezes in cold water
fishes. Comp. Biochem. Physiol., 52(1A): 193—200.

{141 Hew, C. L., Slaughter, D., Flecher, G. L. and S. B. Joshi, 1981. Antifreeze proteins in the plasma

D RRWKFHERRR, 1974, AXEMRALEMERFRRE.
2) WERES, 1978, BoKr¥ b SI0e X WAHOR 1041,



204

K & &£ ¥ ¥ £ T £ 8%

[15]

(161

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

of Newfoundland Atlantic cod (Gadus morhua). Can. J. Zool., 59(11): 2186—2192.

Krylova, V. D., 1980. Variability and inheritance of characters by Huso huso (L)X Acipenser ru-
thenus, (L.) hybrid of the first and second generations in relation to selective breeding. Vopr.
Ikhtiol, 20(2): 232—247, (Cited from ASFAL, 11(8): 74).

Lin, Y. and D. J. Long, 1980. Purification and characterization of winter flounder antifreeze pe-
ptide messenger ribonucleic acid. Biochem., 19(6): 1111—1116.

Lin, Y. and J. K. Gross, 1981. Molecular cloning and characterization of winter flounder antif-
reezing cDNA. (recombinant DNA/antifreeze peptides/DNA-DNA hybridization/DNA sequence).
Proc. Natl. Acad. Sci. USA, 78(5): 2825—2829.

Markett, C., Shaklee, J. B. and G. S .Whitt, 1975. Evolution of a gene, Multiple genes for LDH
isozymes provided a model of the evolution of gene structure, function, and regulation. Science, 189
(4197): 102—114.

Moon, T. W., 1975. Temperature adaptation: Isozyme function and the maintenance of hetetoge-
neity. In “Isozyme” II. pp. 207—220. (Edited by C. L. Markert) AP London.

Petzi, D. H., Reisman, H. M. and A. L. DeVries, 1980. Seasonal variation of antifreeze peptide in
the winter flounder, Psendopleuronectes americanus. J. Exp. Zool., 211(1): 63—69.

Place, A. R. and D, A, Powers, 1979. Genetic variation and relative catalytic efficiencies: Lactate
dehydrogenase B allozymes of Fumdulus heteroclitus. Proc. Natl. Acad. Sci. USA, 76(5): 2354—
2358.

Shew, C. R. et al,, 1968. In “Chromatographi and Electrophoretic Technique” Vol. II Chapter 9.
Heinemann, London.

Somero, G. N., 1975. The role of isozymes in adaptation to varying temperatures. In “Isozyme”
1L Physiol. Funct. pp. 221—234. (Edited by C. L. Markert) AP. London.

Valenta, M., 1978. Protein polymorphism in European fish species of the Cyprinidae family and
utilization of polymorphic proteins for breeding in fish. Intern. Semin. on Incr. the Produc. by
Selection and Hybridization. pp. 37—76 Fisheries Res. Inst. Szarvas, Hungary (Publisher: Dr. F.
Muller).



£2H THRES: SaBLRROUTR 1 RZERMML SR T 205

STUDIES ON THE GENETIC IMPROVEMENT OF THE
MUD CARP (CIRRHINUS MOLITORELLA)

l. SELECTIVE CROSS BREEDING AND ANALYSIS
OF GENETIC TRAITS
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Abstract

This paper summarizes the methods and preliminary results of the selective cross
breeding experiments on the mud carp in otder to improve its low temperature endurance.
The genetic traits analysis of the hybrid progenies (F; and F,) with respect to their paren-
tal fishes is presented in this paper likewise.

The genetic mechanism of low temperature adaptation and the molecular genetic basis
of antifreezing character in some fishes are discussed in this paper. Whether the molecular
genetic basis of the low temperature endurance in the mud carp is similar to any one of the
other fish’s adaptative mechanism or not remains a question for further research. Neverthe-
less, this question should be an excellent research subject in physiological and biochemical
genetics of fish.

When the problem of genetic mechanism and molecular basis of low temperature endu-
rance in fish is thoroughly solved, the technique of genetic engineering for improving low
temperature endurance in some warm water fishes would get its reliable theoretical basis
and the effective scheme for this genetic improvement could be established. However,
selective cross breeding is still an effective scheme for genetic improvement at present.
The defects of long breeding period and a large number of fishponds required for this sche-
me would be improved by means of quick establishment of the pure lines through asexual
reproduction and distinguishing different parental lines that are cultured in the same pond
with phenotypic biochemical markers.

1 (D) ZMERZ-REZHE R (F); (H—06) REa(RITBE),

B2 HMERZ—NF)

A3 AWRMBREZ—R (F) FEARFALR LDH W TH#E (R R %):

(1) Z&EAEA); (2D BERXR—REFED; (3) BMEHEA),
AEEWRSAR-RRBAAHARMERA: F0. 5 KB, R) LDH F % (EHE¥
mEik): (1) REFRHEIAR): (D) BRZ—R; ) REa(EA).

Fig. 1 (1)—(3) Progenies (F,) of the hybrid fish (F: Stnilabeo decorus tungting o X Cirrhinus mo-
litorella ) (4)—(5) Cirrhinus molitorella, the maternal fish.

Fig. 2 Hybrid fish (F,) of S. decorus tungting o X Cirrbinus moletorella 9 .

Fig. 3 Left figure: LDH isozymic patterns of the liver in the hybrid and the parental fishes (Polyacry-
lamide disc gel electrophoresis). (1) Cirrhinus molitorella, (2) hybrid (F\), (3) S. decorus
tungiing. Right figure: LDH isozymic patterns of six tissues (from left to right: liver, heart,
kidney, brain, skeletal muscle and eye) by starch gel plate electrophoresis. (1) S. decorus
tungting, (2) hybrid (F,), (3) C. molitorella.
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