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BE ASGHE TEAMREA S RAESFEDRAKMERHEX., HLRRRME £ K
FERBNFENBILEL IR, RECENERERERZ—, EIIRANEWEEDERN R E
W, BETIRE. EELR. VARSI A SERREYORENE, NTESSEYYE G Gk
PP REREER, AARTRRNENBREAE 2R S S RE T TRMONE, B H
BERW RIS, FARRTERABIH LRERS H S rxg.

X@in TaRRBL B2RNG. REFEL

AR B (centric fission) fIE LW IH & (centric fusion) RPEGHRTRIEEER
z—, CHEEWERGKROEE, BAMEN., KABIERIEE, XHEHSHET
MEREMAN MO ELD YD, ROHECREHMEETERNEIELR, ek
g bhEET S EEOERN, BXEEEDREaRMEE LR ER R RESE R
S, MELIREDREEANNRHIREMTAZANZEE, DEABABREEEYD S
MAECHERNES DRI E, BEHY2Ek@olyploid) W —H, BHE 3§
GREFMALC—-HEBEER, BrE2£480, BERAEFHELNEHSH AW LBIT0
Bo NEBIRTHEDPHERE (F1), ZHoRBPTXHASI R,

- B # K K R

1, RENIRPR S0

HENRNE 1 £ 2 BN GERESELRNOHMBNTAE 2 FRARELNRSE LAY
A, XETEEEDYHERT, BEHNEEDTLERIALR LB ALEE, BREYD
REERENBAHLENEERRZ—,

Nigella doerfleri — 3ttt etk 3 EH ¥ 20 =12, Strid (1968 ) BTG AL K 2n=
4, 7E2n=UMERD, FomEaniak(MBURT 2n = 128 g 1 b E LR
Btk (M)y 3X 2 FpK AR HEI20 = 13050, ERES BN HELRT-M-T ZHrik,
BiH2n = MR RIR 20 = 120K MBE L RBEBRNWAE T,

Cymbispatha commelinoides hfFEH —~RFIF LKA GHIR (FERE), BF A
20=14M, BRIAH 1HEY P 20=13M+2T, BESBN 24 TH 6lkS5 3 £MEg ik
HEL RS ik (Jones, 1978), HHXBMMA T EEKT ERF L BRBREK, ®
1 & BEERETELNRE,

BT, Bt T (1986 ) BF 4L T &k B & (Consolida ) 0 ¥ R 24 ¥y £ 5 &, kA
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5% B x m e %
B B Allium #® B | Guillen and Rejon, 1984
# ¥ # Brachytheciaceae 3 & i Mcadam, 1982
K<EH& B Cardiocrinum I 4 | Chauhan and Brandham, 1985
X#MHKF Consolida ®] 3 | BT, 1986
HELTEE Crocus i 2zt { Jones, 1977
% % B Cycas 3 4 | Marchant, 1968; Jones, 1978b
# 2 | Ehrendofer, 1976; #5ikiH%,1985
Cymbispatha 3 & | Jenes, 1977; 1978b; Jones et al. 1981
I # J§ Fritillaria £t & | Jones, 1978b
Galaxia H & | Peter, 1979
Gibasis I 4 | Jones, 1974; 1978b; Jones et al.1981;
Kenton, 1981a
Happloppapus it & } Jones, 1978b
Hydrocleys # 4  Kenton, 1981b
Hypocheris % = ! Parker et al. 1982
iR Luzula # 4 | Jenes, 1978b
A 7 B Lycoris 3 4 | Bose and Flery, 1963; Jones, 1978b
# I | Bose and Flory, 1963
mfh¥fE Nigella B Z | Strid, 1968; Jones, 1978b
& % |8 Nothoscordum # & | Iones, 1978b
" Zd4 | Nassar et al. 1978
g8 22 & Paphiopedilum iy 71 | Karasawa and Tanaka, 1980
Phaedranassa ¥ % | Brantham and Durodie, 1981
BiN#sEl Podocarpaceae 3% 4 | Hair and Beuzenberg, 1958;
Jones, 1978b
b %} | Ehrendofer, 1976
Tredescantia " #y | Jones, 1978b
% 9 B Vicie 3 % | Ladizinsky and Temkin, 1978
K2R Zebrina 3 4 | Mattsson, 1971; Jones, 1978b;
Lalithambika and kuriachan, 1981

C. scleroclada var, rigida (2n=18) BEH X= 98 HEYK, SHERBHEL, 2 B ¥
ZRPEEEBRT —NhREanak, Al X= oNFESREIEZNBAER
o

2, #ENRAUSNE

—BARBELNBBNTETEFRFERE SR (misdivision ) I EEE 2R 5FR UIE
AR IHTRA I, ERSAEHEHERCEAEZLNXAOER(E 1), TUEH,
WHOREIERIHAER, (DFREFHER GREREHEELNIANALELR R 2
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GRBBERKE, REIBTHEZ
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Holmquist f1Dancis (1979) X -—
N, % R R R AR DN A fﬁr/, \gffl// \\54,

HAERERENESMOE, b RERR L4 N
W& LR BB HBELR, X
BREELRRAE, G—X87T B G4RESEAETEE. WALEX(HRiegerF,

—

AR —A T DIRE R 5 kL, Ml 1976, HiEik )
(Dancis #1 Holmquist, 1979) 3k Fig. 1. Centromere misdivision (modified after
—~ B RHT E LR RPN TR Rieger et al., 1976)

(A2), AWBAENTELIER: (1)EHN, WERRNASIYE, EHELRRKMNDNA L
BT 5% (nick) 3 (DIPUFBRMETERYN; QIBTHLNXENEFERIME
WM, ATRIGENT DA 2 S BRE S H EEREE, (OLSEBRBRATCZRRKNR, 25
B, FRNE-FRARERAKNE LR FHLRE LR K, WTSBCE LR
FCOE2, 1—4) , IMRBMADNAKWERES THHTERILBLUBROKE, L
BH—ENSEME, BEFEDLEIERNME—PIESE,

3. WENRRNNDHREFBERELEX

HANBERHRORE LRk, #—PERESHRRKNER, (DB2FGHE
PR O R M 5 B kR, (2) T — R RE 2 8 5B RS 8§ ek s
RETKR, ZREHRAGHLAETLRE, WA THRRERE, EFLIRTUEFE
17, BRESRE, FABRNBRETEAET, MTREESSHE, FiEk. Hit,
BRERKEMPEFEZH, H—RAJXBREERNELECER IURET REHK
BB FETR, BEABRENRGERIBE LR B AN, HABRNBEZNEE
AR, BT B R U BRIEF L LU #58, EATHRRET, MANRREE
BN AR RN, EREERET, B—XRARECEDR T -RREBELRBEHN, #HH
BREPI RmE LR ORI S RBEMN—FABRPRELREGERN AR, BK
=tk MABRBHBREL, EHHMNE VLY, FARELRPEEBR—% KR
Fh A LN R AR S — R, XH, BFRLCERARATRR,HERE LARVEY,
MFEETEROBEERMAE, MIIRELBLEOEBERER—FR KM —FREN R
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( ADancis 1 Holmquist, 1979, #B# ).

Fig. 2. Molecular model of centric
fission (modified after Dancis
and Holmquist, 1979)

YRR EREEh AR E, SRNMEIRESX TN EETRZ—, EEH,
BIFHEHRE T PR EH RE, , o

Jones (1974, 1978b) X 2% B X ¥SER LR K Gibasis BRIFIF AP, G. schiedeana
(2n=16) f1 G. kerwinskyans (20 =20) MMy LR AREMEFEE, BT EH,
kAR S B HIZM + 4 AFISM + 12A , e R B E BN X = 4 GM+1AYFIX = 5 (2M
+3A), BHERTARE, WERRHEEAEN Robertson XK, GR KA T G. schie-
deana By —/ T{Ek AX R ERAE2n =104M+6A), X =5CM+3A), Niraikd
BT LIE G, schiedeane FX I MM A WTREG B LE LR HEHXRFR, ATRLF . RE
MEBSRN, ERmEELREEK (A) TSR ELEak (M) B-—-BEY, #
XA b S ME LR CERARE TEHA TR, Rahifdsiikhe, REK
KL R NA + A>M+m, Kenton (1981a) BRAT A B G. venustala (X =6) M G,
speciosa (X =5 ), APMAELELRDNELNH TR,

Jones % (1978b, 1981) XfA# Cymbispatha BEIEAN T ERDE, LWELEHE R B
BUERHERZELER, XREAAMDRBREBRERNE 2R, TURE, REAKRESR
XA, BEHEEN F.ENKETHEE, XMRIEEHAT Robertson Bt 5% F &
B AER, BN, A2o=1AMBEY, FRAED (H20=7M) 5LNBRFOTEE R
K, REBLNAGSREAEAMEREERABHERRRE, AFEHERaEERRT
FERET FRAIEM, W2n=14AN Tk, f2o=14M UK F# T “HHEK” KOF, BE
WEUO B BRI RS LR BURY CIUARRY o XA, JTRT RO ZELRR IR,

TR



%] Bk HLRABRN 2R & REAE S E R R B X 71

xr2 Cymbispathe MILAFRBEREAR
B # # 2 | #& 7 N.F.
» C. geniculata 14 2n=14A 14
C. plusiantha 12 2n=2M+10A 14
C. sp. 36 2n=6M+30A 42
C. standleyi 16 2n=12M44A 28
C. commelinoides 14 2n=14M 28
C. commelinoides 22 2n=20M+2A 42
C. commelinoides 28 2n=28M | 56
C. commelinoides 30 2n=26M+4A 56
NF MIEX e, Jones (1978b) JEW AR
14 12A —= 2M10A — 4MeA — 6M2A  WEERSEPE R (B8 ),
28 28A---------14Ma—— 13M2A «—12M4A 2.‘2&#‘%%%35#1%0
I 20%2A/ ” John 1 Freeman (1975) % i3
i\
{ S X IR H OB 2 A A
S THRIFEWLFER, WA H 6 HITY

B3 Cymbispotha BT AT BRI 5 27,
(XEREHNCMBEBER ).

Fig. 3 Evolutionary relationship between
karyotypes of Cymbispatha (those underlined
were already found) (after Jones, 1978b).
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BB, BREINE LN OGEKOHAE
SRR IERIT, FHIEThRE LB In—A -
(HKB2 ), FHEELNERGRAERBM
Ba (HBE4 ) 5%,

Dancis #1 Holmquist (1979 ) # i
WREMEARLTELN G~y
THA, K38k, BRRZ, mx, & £3
REH., BE., £8, BESBERRME
& HRSBREE, BAHE &, Watson
(1972) RUMR R Z S E 2 S H A4 Fi
DNA 4 FRmiERE R _RED RS

(B4, W, —FWRELBAREERNE
BhS—mEeRNE AN RKEERER
HARGHOT RN SRR, REH XA

2 [ 1 # HMTx

D3

>

A=

4 FHLRHSRILATEERER, SRR A
fr, HLZNFMNEABSARRERR (B
John#fiFreeman, 1975),

g. 4 The possible types of centric fusion
(after John and Freeman, 1975)
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FEETROME DB LM SRMT EMENTE, REELRY. (1) T DNA®
THESEE S, 7 RBS R, FE R BAESE, RARER ke DNA KB, R#S %
P RA SR, EEHERRS KM LS —~ARNAS A TFHMNEs (2)FHIDNAST
(937 RSB M EANES, EMAAEKRs (8) 3 KMk, HBEBTRRERE
0 " Htk, —RIERTEIAYBOERSIRTER 24 ERUDNAST, WA R,
M4 DNA S FRHGHVRT A S EREOZBEST (EA5 ), IMAEBRARH
FrA etk DNA 53789, [ExEsns anoirs, XMTEEER, PAELNEER
RAALAFAIMESE DNA,F LB R LR S TR W TSR, B2, 5 Dancis §
BT —FE, REBASTAE, BHEMSEDNAGEHNE AL LR aR&T
AHE, BB — b A WAk 2T HERYIE 32,

LMENNANHAMREERERLHEEEN

HURHAMBBRATTF, Wi : 3 .
¥4 PR B P 4% v B 2 RL B € A IA) IE S B X Ty T T DR
MR, MBEHABRRATH—WRAE 0 el s
¥ 2 KL e €0 1k TR U — 4 5 55— X ER K o
— F I BTGB TR AR kR, ¥ 5
AR P E £ L A e S RS ISR R
FCB AR S ATE R U B 4R e RO 5
GREN, BREENVEIMNE, #ET ‘ :
BRRT XANTEHSE, £HEOHF
MEHLRBEERBR R, HETH—%  ——rrrr T
mEE AR R EEBE R, BR—F P A e
RTFEEHFhBLELRRGk, MEAR " e
ATE AT LY R LR AR AT, E: :E&Tzfglﬁfgﬁi;:ﬁi?ﬁff linear
HREBHNTBELRRLE B KR 4 & DNA replication.

To HEEETRRIB RN RIS R »
PR Y (e BRAE WA B B 555 0 2 R e AR RS RN, (T R, B E RS
MERE X, HE—BELLENENBRARE, EREENSE, B—RRSESEHEHR,
DAL AR B B fafh 145 TR Bk 3, SR (R F SR B B 44 B ik,

TREL, HARNFTHEMNT REkii/D, BHMT REARIBRNN R, —
SEAKES X R TS, BEEDRHSKER, — AR RRNK
1) R % Bk fL A (Stebbins, 1977),  rv¥fS s 240 Sy € b 1 3300 BT 0 3 3 22 B e G (R R AK.
{8 Jones (1977, 1978a, 1978b) Ay, HEHMBR EKALESE SHYhEUNHEBR,
Ho %t B9 B SR A9 IR A BFFE 38 BT Robertson 5 A0 M 215 (LB & 1 R H e Gk AR 1 B9
EEBR, EHRG Jones WIMERTIE, TR Stebbins B H etk BT LEISH
DENEMTE, BLANESES P B A MR 5230

(1) BEGER: GLROHESEEEEEENES, ATELRMEI—-REIRLE
FMEEFS, FARENEHERN, HAESHELSMEENFA, BEEGEENRB
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REEHEFETRS LA -EXER,

(@) SHLASHAET. BTRES N OBERENER, LTREREGTERAGT S,
AR SMEERA S BHHA RN ‘R BR-AROEYH, EHNENRK
RV, NFISRT THOASENED, ERRERY—k, HFELENETRGRERE
FRAGEEFR, BRFTHRRIFEOEN g FER.

() RXMERLLG T, HHRBELRPCEAERIATREEDENTER
~A%X, Ti—HRERPDE LR EERNRABEE - RTUT, WL, RN BEF
F, BLRASTUARERINZE R, ANZ OB OEEL, HRBRLRTELNLR
Bk RO HIX R X, Tt % LR G e R R E X AR, XFEZIME
MBI R BEWRBET BAT PR,

=, FLHBEREH AW

LEEHETREELNBBESHENIS, VEMELEX, BEAKESTREPH
REATERIAERBBUTRIEAHTES. RERMENRERE Mo EBROEBERR
20 BIRAIES EAT, CRBE D ERE 200 3 (A 0k RO R D RO B0 35 22 b B (8 B 2R AR O
B3 Rz, FTITEBE TSRS LR ROk, s Lh g ek miyd kN A #
. EERIER, FERSHE-TRBENERHER, ERNFBEBNEER % M
XBRZFHSENREE, NNERZSEDEABIEEBRAMEHN S,

BFHEWT AT (Podocarpaceae) BT IZ AR L — T, Hair 1 Beuzenberg
QBHPMAT TRLAOMEYHRAEBH R, REANREEFEEELRF AN I YR
R EBR VL EEKER, NP XRE (Podocarpus) 20 = 38(2V + 361) >2n = 36 (4V
+321)>2n=34(6V +28); 2n=26(14V+12]) >20=24(16V +81)—>2n=22(18V +4I)
—>2n=20(20V); FEHME (Dacrydium) F2n0=30(10V +20I); 2n=24(8V+16])—>2n=
22(10+12D+2n =184V +4D—>2n=2020V) &3 L% K, BE, Ehrendofer(1976)%
W, RMBUN#EBESHAR, BRENWMIENS, B B—RFI005 B Gk L850
hn, VEIZGERERESD IR GA, BTRTHESESOIER, EREUATERBEY,
BREEFARCARECEIARBBERAE . HHRE(Cyees) H R 5%, Marchart
(1968) Mlones (19782) Ay B LR H A/EM, BHX=116M+5T)+>X=9@8M+1T), X=
13C2M+11T)»X=8("TM+1T), {2, Ehrendofer(1976) 5% %% (1985) 1A Jy 35 gk iy
EERENERTRARBLNBHETIEN S, DRESLEHERBGRET. S BER
(Lycoris) SR B FRUNE N, ESHETIE,

BRRXANFEE, REBDSTRAGH, INESHYEABNBSHLSRESHEN
GEMATEAN—ZABORREL. BN, PeENEETERBANSREL, 8. B
L, ERERLEBFLRNNBRASHETARENRSEX, RS eMELl R E Lk
& R 1E Ao

Bz, BENNOHMNSHEGREADLGEAERNHLHERER, NEIIERNNES
BY, ERMNATCRAEROBRSXFHEEREA,
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CENTRIC FISSION, CENTRIC FUSION AND THEIR
SIGNIFICANCE IN CHROMOSOMAL EVOLUTION OF
AIIGHER PLANTS

Yuan, Yong Ming
(Department of Biology, Lanzhou University)

Abstract In this paper, centric fission, centric fusion, their mechanism and
significance in chromosomal evolution of higher plants were reviewed. Centric
fission and centric fusion were two contradictive and dialectally unified proce‘sses.
They were fundamental types of chromosomal variations of higher plants, both in-
fluencing on basic number, symmetry & asymmetry of karyotype, linkage relation-
ship, frequency and locus of crossing over etc. of plant taxa. Hence they have
significant roles in chromosomal evolution. The models for centromere and telomere
duplication give us hints to understand the mechanism of centric fission and fusion,
but it is still awaiting to be confirmed by biochemical evidences. Ancestral basic
number is a key to determine whether a variation is fission or fusion.

Koy words Centric fission; Centric fusion; Chromosomal evolution



