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REA ahak mxH BREE

CPER2ERAKEEYBIFTA, RIX 430072)

RE FEHBETE-ARFELEESE BRI E FOMBEAGSFEARCD R, 208k HxK
R REEEY, ZFEAN ARREERY N 100, EHARGAEFER, Q@R
AEARAR. 12m + 36sm + 32st + 206 NF = 148, E W P HF L KA PH —WRFERXMIR ISR A
P #1880 3y 45 fA 40 B, 20m + 34sm + 26st + 206, NF = 154; (5 81 x #T & Z Fp 3o fo {k 40 %Y.
16m + 35sm + 29st + 204, NF = 151, — &5 5 8 S AR ic i 4, iE T AR h A i
MamgRt—ERERAEAR. FEEAEGOREEERN 150, BRAR 1.5 F, Rokd
R . 22m + 53sm + 45st + 30t NF = 225, ZE R HF 4 S AP H —fFERIpic Rk, AR
BEhnhaEAR SEREAM R AR —Eamia kg, $—QR RN EknE
VO ot e e AR B S HLFEACRY 2%, 4n = 200, BTA BB EAAARE N 32m + 70sm + 58st +
40t, NF = 302, — Xt 5 [ S U Re AR 10 3 5 0k B 58 T L, GF BA R e £ (A 4 B ot | S 21 6
SR Y A, BRI Y B 6 PR %, 28m + 71sm + 61st + 40t NF = 299, 5334
MR ZFBANRCRERRAE, ENERa kAR h =ZEaERa kAN —Eagiea
HHEAR., EREW. E—RBRHENGE. FHE=FEMF GRS ZMERNEZXR RS
“XREE.

X@in g, g, RE =K SRR ERLEE, A, ARREE, REkAR

ERE AR AR EFVIR, BT RABEERBLXNEE. BTHEALHERE, 7
AN M RURT R AEKE . NHHEALE, b TR AREEL
# . PHA 580K B U R =S THRHE T SFHEAREAXMMBELTORM, WK 7265
RPN EH B FE, LU Levan''ir 2B AR R EKRM ) EMGE R
R,BTFROKNESHREArHER, TEROEAR DTN BEFHROEEEA
FRAXRZER, WRABRS T HLMRBRELAR. BEHFEHRE, EAFREIE
AN I RREFEFEIREAEFRHETALEH 150 RF (BHELM), BAMN
BEXRREZHEALRAERFRYEA D, @ TAY, KERYE, RATAXALEIN

EBER AL H*WH.
1996-08-141Fl. 19970802 .
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Gk E, THEALESNEKRGKNEAKEAR TR ILE. JL4E, EERRK
REABZERE—-AZREAM(F) x 48 ) REEMA xE, HEATAREA FEER
AR LA AL, R RN FE AR A, WACE RN, MEIHE K
WA RN B A R, fRE T S — R IRVIME R RIE =R TSRS
HEA (G, AHEA A x L8250 #EEXR, FEMNEBNERKARBT T 5
B, BORIESK EATZ B X R,

1 ®EHEE

1.1 HEa

K5 F B 80 (Carassius auratus cuvieri T. et S.). 2L (Carassius auratus red var) B
BARXMREY. AM5a8E&c—RaALeEREmMR. £-RRREEEKAEN)
HEE(F) x LM (S MEXZHMBEIMR. RESLEKGN) B FHEIGSESH D)
SEFMZMHEE® (P R4, HiERaZE M 4aNS) x 2N(F) ZHF IR
FLRBE S HKEN., XRASMHE 5 E,3 2%,
1.2 RBEEEHNEEMARSH

K A A 4 3 SR s R A R AR A, IR ERBEYNMRER. &FaREIL LR
50— 100 /™77 B4 W] 64 1 40 WAH, 78 100 x ThBE T BBAH, K G # T ekt 8. Aiks
MREE T, B SEW, R akRE S TARERaREM PR, % Levanl' G & 1, &
Fram R akd®m A B.CCDMAHAR. AH: AhHEL SR EHK (m), Bir=1.0—
1.7; B R HHF 22 SR04k (sm),r = 1.7—3.0;C A, R WiHTHE £ S AK (sy,r =
3.0—7.0; D4 Bl & 2 sk (), = 7.0—o00. Y ABBKITE R m Al smit W
K, st O —&H.

2 #F

21 oFBaMABEEYME

AT — AR IR 100 PRI, B A5 84 4N, A 4 M AN 504>, B,
2180 K B Ao xr — R Y AR B E AR, 3928 2n = 100, RBUE 4R 8 &, 50 BE F# 92%,
LLH0 94%, 738 —18 96%. FHIR=AFARI e EARECN 3n = 150, KA 4FE K 82%. F—
AR S VR VA3 1 £ 0 3 VO £ 4k R Y AR B3 O dn = 200, BT B ARBLE 508 0 60%, & R
70.2%. REEAERM Y ERECH 3n = 150, XA T EN 82%(F 1),
22 oHMaKRAakAR

F 5 K 2 RS (AR 1: A) : 2R HESI B 12m + 36sm + 32st + 20t NF = 148, 55—
W o2 i e B 0K sm B KT R A PR — 3. KA KER 37.86%, o sm A K 8—
10%o0, FIE 0 S EASGE I dRic e flk, BRI ik ¢, AR KERA 12.15%.

Zr e o A RS (BRI B) - 4% 8 20m + 34sm + 26st + 204, NF = 154, REKHKEE
Rt sm,, HEM B HA 33.98%, 5 smZ £ K 4—5%. REAFRIIFCRGHK
5, B/ R AR R (, FXTKEN 13.52%.

B x 43 F—RBREEAR (BRILC) . AR HES K 16m + 35sm + 29st +
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Tab.1 Distribution of chromosome number of six fishes

B R =L 418 HExa® RE=GEF S-HREOEE  HE/AK
No. JPCC RCC Hybrid of JPCC Allotriploid First generation New tetraploid
and RCC allotetraploid
96-99 4 3 2
100 46 47 48
144 2
146-149
150 4]
165 1 1
170~175 4
176-179 3
180-185 4 1
186-189 6 2
190-195 15 13
196-199 7 8
200 60 59
Eit Total counts 50 50 50 50 100 84
REE % 92 94 96 82 60 70.2
Percentage of
model
i RN Y 2n=100 2n=100 2n=100 3n=150 4n=200 4n=200

Standand chro—

mosome number
B s R 12+36+32+20 20+34+26+20 16+35+29+20 22+53+45+30 32470+58+40 28+71+61+40
karyotype
m+sm+st+t
R KENF 148 154 151 225 302 299
Chromosome
arm number

20,NF= 151, EsmADT, F—-FHNE_FREBERRPATEE, smBIHTKEE
39.31%0, BAR R K B HEI R K I AR, sm B ST B R 34.41%,, SLLEIH) sm ML, &
AL F R RaRAR A ANEALE BRE-EREKHAR.

H—RBEEE AL EEHR (BRI A): 32m+70sm+58st+40t, NF=302, sm 41
R — RIS AR B — P RER AR T S (R, A XK BE R 38.74%,, S =S U KA
FAE R 31.98%0, &K B LAWK sm, & B GXCRNATY &, RAS R REAEER
R SRR R Y S AR VTSR SFAR I B/ARERY N

R =5 aKHE (BRI B) . HEHR B 22m + 53sm + 45st + 30t, NF = 225,
—HEARICREE m APFE B R AR, HAXNIKE RN 35.90%0, sm HF 25 =
WA R 32.29%0, BARKBOH. RARFE=FAEaEARHHEQMRAEK
HAN—F sk A,

FOsEatPHRadk@E D B TIHEHEENENERAEASREAE,
UM THANEEWA SR, BE 1 FEZ&5a@MEUMFRRICRAKA T
BLEARNARLAAARSE =AM Ak —Fa@y Gk al R, BB AKXR.
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Fig.] Meuaphase chromosomes of new retraploid.

28m + 7lsm + 61st + 404 NF = 299,

3 it

31 RERESEHMAMNAMASHSEEEX
ETEAAKEREYAHANRTE, A EMEAERREES TN EEKRE. X
YRASEE. S ERERENAARASG LI REKRE? MBI REEAXIHI/LAR
filk? e AR A SGHIE S, NDA B OV R m A M — 0.
Raicu 5" &R EM#H5GR —F 2n = 50 09 B (Carassius Carassius), {BNF 4n =98 8
W (C.auraus) RAEBMA 2n = S0 8 C Carassius) BERU B AR RO S HESA
(Wl BLAMES) LB KN RERMAAK., HBEXZSMEERENFENRE, £
KBOWERB _MUERAIBRSE ZF4ES, HLOAKKE 2n = 100—104 2Z 8, 7 LA
=100 & (X2). ENAW AWMUBRENHRAEEEIFERTHN 20 = 100,
W SRR (K1), RIPIETEMEASENHFR—BR=EFE.F-AR
FHEELEFEEEN L aERE 24, B & TR TILMMEA: DB - KR EEHF
F FUEEUERRBE MU SRANSEHXEE. I =REASBE=FE B —R
RRENUMGE FHAEE ZE S UEMHX, DRRATESHFEEREEBUR A X,
SEFRAMRER QER Y 100, LK E 5 92% B L, TRBR=MH% (3n = 150) %
B2%., 5 — 41X 5 0 0 43 0 1 37 VU454 (4n = 200) 53 51 0 60% F 70.2%. BF AR ME R B K
2 RPEHBOR, DECEABENERERESHEELAERREMX, =fEX4586
FEEREREEEF HREBER Y1020, BEEZE5RVZEAFT IR BRHARELE
BT 44— 150 Z B, MM RBEUARNEREERS RESRVZEE R
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kL b (165—200), T B AKE AL, CROHHE 88, REEBHE S K
B4y AR AL Yk gt K Ry S, s e, A, MR W, RS, KK
BARRE S ELR, ENHUBZRET I RENER, SATERN PR EKRITAEAT
X5, BEMERA T %8 0 e w9 s R B E RS R, TR EEE R,
OE S R AR ST S R DU (T i, Y AR AR BUE ST R K (44—67%) . Jefalk
WEHE, WA SRS ERERERERENIEEZ —, BEE A IERE K K20 a 68T
SRR GRS RS B, T w4 R A Y k94T 0. Allen UMK dn ZeFp
IR R AR, HEEU GV ARSI NRE T — S fk, EERAXMRAEEREL
FTRFEARTRE N, A —RUAEESESRERE RN E 4 REAFAE. Faf, &
PGS EARLR FROLRAEBDARETN 4. WATHIFELEGR LI
PRUE e 6 R BUR R A B i A, IR EEREA SE— B,

32 Wapiatan

EAZE2KIT. BEPELLEEARNRENBXAT 20 K5, SE®, 887 R
M3 NRREY 9 N ERD, Y B RSB £ 04 S =R RS . 98-104, 156—166, 200—206, I LA
AR BH R 100 BB XEE, £ 2512 T Y AN 50—104 JLAAE R CER) 893 &4
STEER. HEHIIKENR, AUTILARS: DE—fa, REEEHARHT 4R
ANE, B (C auratus auratus) T 5, PIMEEMBERAR -8, & 2 oW o #
FKEL, BB N 148—164, K IKHE 2 B, X & b 38 49 20 4R X 5158 2 e 6 44 i 4% 5 3k
WARB? fEEANIRERMNAZ, LHEE, BT H& R aEe b8 (R 40 HE 2
KAL) s e B, R E AR BRN R AESEREE —CWEE, 2)F—EX
XA 6] T b f e £ 4k 4 7R B R E 45 R — B, 0 Ueda. "' 3 = AN Fp 81 6 (C. auratus
buergei, C.auratus cuvieri, C. auratus grandoculis) A AHA K REL RMHEF, KB L
X 12m + 36sm + S2A. T, NF = 148, X Fh — B0 E fn st 50968 a0 Yo R A BRI
B —fE&, R E RN EEFEHAANZFTHEREIHAMUNSER -8, A REHARE
HZBEW—BUE, 3)F 2P MM aRakAR 4, REEASARRRCHLEEURS
PEFIREA KW iR E D, EETESITEEE P55 RAN ZHAE 14 T BT E 2 1
DERFEESBREAR, EESHEERX? TR HARES. fafESREN
Mg 5 R B BT A BT IE 3K, A4 F SR F C—H5 B AR 3 — 45 ik 50 T ot 9 b 25 B ) 48 A 2
BRI FEAE, ST IR T A Rk, HE SR R A R S AR IR B
R REERD., ERUELAENARALEED T IR EFFH AR -
A.

SR 2T 880 2 8 R P B BN R R L FR . L8R B iR E (20m + 34sm + 26st + 208,
NF = 154) 4 [a] & 1 (24m + 30sm + 46st. t NF = 154), T A # 4 % & K H & (12m +
36sm + 32st + 20t) H1 5 Ueda!" % B % 18 B9 8 (C. auratus cuvierd) I F @& HR (12m +
36sm + S2AT)BEA-FH, FLLENMRER MM, AR A@MMamAREREX,
43 5 5 0 S i R AP A B
33 fRiddgaisk

HEE - W E 2 AT E KT AR — x5k, 2080 00 A B 8 (BT
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#2 AREEXNWRFEH TEH) ERGAADYLLER
Tab.2 Comparision of the karyotypesanal from carassius species(subspecies) by different author

b A RN Pl Y PR AL RAEER &
Species Chromosome Karyotype Specific Chromosome arm Author
No. chromosome No.(NF)
C.auratus auratus 100 12M+36SM+52ST.T 148 Ojim.Y. et al 1966
Cauratus auratus 104 46M.SM+16ST+42A 150 Ohno,S. et al 1967""
Cauratus auratus 100 12M+40SM+48ST.T 152 RE%E  1980"
C.auratus auratus 100 22M+30SM+48ST.T  (XX—-XY) 152 5K 1980,
]982[14.15]
Cauratus aurams (£#) 100 24M+30SM+46ST.T 154 IHETE 1982
C.auratus auratus (21%) 100  20M+34SM+26ST+20T 154 EXEH
C.auraws auratus 100 12M+44SM+44STT  (XX—XY) 156 HATHEE 1985
C.auratus auratus 100 20M+40SM+40A SA=02 160 Kobayashi, H. 1970""
C.auratus aurats 100 30M+34SM+36A.T 164 nwEE 1983°
Cauratus cuvieri 100 12M+36SM+52AT 148 Ueda, T. et al 1978"”
C.auratus cuvieri ([ %)) 100 12M+36SM+32ST+20T 148 AXAEH
Cauratus carp(F19) 100 20M+28SM+38ST+14T 148 Wrife% 19957
Cauratus gibelio 98 48M.SM+50A 146 Raicy, P. et al 1981"
Cauratus grandoculis 100 12M+36SM+52A.T 148 Ueda, T. et al 1978""
Cauratus subsp 10 12M+36SM+52A.T 148 Ueda, T. et al 1978"
C. Carassius 50 20M+12SM+10ST+8A 082 Raicu, P. et al 1981

A, B), AXH T L0800 55, X — 0 R i 3 6 R VT 4R (S AR e e B 0k, ZE AR, R IR AT
1A, 28— Q5 VR DO (AR B O A5 R 8 4 SR A e R AR ch 5 iR B B, AT 504
HEZXR.

ETWRANRAFARESAMY LOWBER, &0 5% kAR HR R
LR — RS, AR P 1 RO SIPRICR AR B AT B, B B AR e B iR AR
MEM—EQSS AN —Fa ik Hm,

MERRIL AR, RE =N REEAR G, R MRS HFINREKERAXEH
B0, — ot 455 K Q) bR T B £ {4 B S AT DL, T 0 60 B £ A U DL B AN I T R HERY, S R [ R
=R RN — 2, IR R H EAH. B, - RRELAEan Y
BB A ETHUHEES), BRAUA 8 — Xt B, 3% < T[] 41 483 iy e £ o xd T S b B
SR Bt A5 ARMEM o X B R A e ek, R i A EA
B TR k.

GRUTM TG RAUE T R AF A A, 55— 5 U8 00 A5 ok A0 g 5 ki 55k A
(B8, 0 80) A M R R R R X R — AMMAM BT ZRMEESEFRERT,
RAEMELRE - ARBELEE - RFEONEEREAT=ESFA@NIHE—F
RO _FAEERE T, EER - EAMREKNBER FE A EREH=FKA
B, 43R B4 57 ¥ P S AL [E] Wi E A TG F 9 5 AR, st AR AR B I AR R
WAkt (H7E R IR =45 K, 55— 1R 53 UR VO (37 A A1 57 IO 3% ok o) B 5 ik 2 B0 oy, IE 5 1R 51
E 8 LT R B AN 15 T W ORI R, T A B R T Rk H Mk X%
MEFERARNE —EHWEE, HHESFE S ERER.
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CYTOGENETIC STUDIES ON THE ARTIFICIAL INDUCED
ALLOTETRAPLOID,ALLOTRIPLOID,NEW TETRAPLOID
AND THEIR PARENTS
—JPCC,RCC AND ITS HYBRIDS

Chen Minrong, Yu Xiaomu, Yang Xinqi and Chen Hongxi
(Institute of Hydrobiology, The chinese Academy of Sciences, Wuhan, 430072)

Abstract The karyotypes of the first generation allotetraploid, allotriploid, new tetraploid
and their parents—Japanese Phytophagous Crucian Carp (JPCC), Red Crucian Carp (RCC)
were comparatively studied in this paper. Three parent fishes have the same diploid
chromosome number of 100, but their karyotypes are differences in detail. The karyotype
formula of JPCC (C. auratus cuvieri T. et S) is 12m + 36sm + 32st + 20t, NF = 148,
there are one pair longest mark chromosomes in the submetacentric group. The karyotype
formula of RCC (C. auratus red var) is 20m+ 34sm + 26st+ 20t, NF = 154. The
karyotype formuls of the hybrid fish (JPCC x RCC) is 16m + 35sm + 29st + 20t, NF =
151. There is one longest mark chromosome similar to those of JPCC. It is a certificate
that the karyotype of hybrid fish consists of one chromosome set from JPCC and the
other chromosome set from RCC. The chromosome number of allotriploid (4N 3 x 2N
JPCCY) was found to be 150. It is 1.5 times more than that of their parents. The
karyotype formula of allotriploid is 22m+ 53sm + 45st+ 30t One pair longest mark
chromosomes in the submetacentric group demonstrated that the allotriploid karyotype
was composed of two JPCC chromosome sets and one RCC chromosome set.

The chromosome number of the first generation allotetraploid and new tetraploid is
2 umes more than that of their parent species, 4n = 200. The karyotype formula of the
first generation allotriploid is 32m+ 70sm+ 58st+ 40t One pair longest mark
chromosomes similar to those of JPCC were observed obviously. It confirms that the
karyotype of the first generation allotetraploid comprises two chromosome sets of both
JPCC and RCC. Although the new tetraploid chromosome had not determined precisely,
but three longest mark chromosome of JPCC in submetaphase chromosome had been
observed obviously. Supposing its the karyotype of new tetraploid comsists of 3 JPCC
chromosome sets and 1 RCC chromosome set. It’ s karyotype formula is 28m + 71sm +
61st + 40t. The results confirmed the relationship and ploidy relation between the first
generation allotetraploid, allotriploid, new tetraploid and their 3 parental species.

Key words Japanese phytophagous Crucian Carp, Red Crucian carp, allotriploid,
first generation allotetraploid, new tetraploid, Cytogenetics, Karyotype
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A. The karyotype of JPCC. B. The karyotype of RCC; C. The karyotype of JPCCx ROC.
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A RE=HEHEEMREAGET: B RROFKOWREEED,
A, The karyotype of allotriploid JPCC; B.The karyotype of allotetraploid JPCC.
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