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Abstract The present paper bas investigated the karyomorphology of 4 species in the
Cephalotaxaceae for the first time. The morphology of interphase nuclei of all these species
was found to belong to the complex chromocenter type, to be with a big dark-stained chro-
matin block which lies in one side of cells and many dark-stained chromatin particles evenly
distributed in the cells. And the somatic chromosomes at mitotic prophase of these species
belong to the interstitial type, contain many heterochromatic and euchromatic segments at-
ranged one after another. The karyotypes of metaphase chromosomes were formulated to be
K2n=24=21m+ 1M+ 2sm(2SAT) for C. fortunei, K2n=24=19%m+ 3M + 2sm{2SAT)
for C. alpina, K2n=24=22m +2sm(28AT) for C. olivers, and K2n=24=22m(1SAT)
+2sm(2SAT) for C. mannii. The karyotype asymmertry of C. fortunei, C. aipina and
C. mannii was all of 2A type, except that of C. oliveri being 2B type. The centromeric
terminalization value (T.C.%) was 53.99% for C. fortunei, 53.93% for C. alpina,
54.47% for C. mannit and 53.53% for C. oliveri respectively. The four species in the
Cephalotaxaceae share the similar karyotype at the metaphase stage, in which No.l to
No.22 were m-chromosomes (including M-chromosomes), and No.23 to No.24 were sm-
chromosomes with satellites on their short arms. As these two sm-chromosomes with satel-
lites were stable and obvicus, we consider them as chromosomes typical of the Cephalotaxac-
cac. Nevertheless there also exist differences among the four species, i.e. No.22 m-chromo-
some of C. mannii still having a satellite on its short arm, while there were no satellites on
the short arms of the other three species. In addition, the number and location of secondary
constriction of the other three species are different from each other, but no satellites were ob-
served in C. alpina because of the extreme contraction of the chromosomes. From the kary-
otypic parameters mentioned above, C. fortunei and C. alpina have the closest relation-
ship.
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AE 4o REHEDNERSERNRRLERNT  ENMRRES IS 256008, SRWH
REERTRER, FARS PR ESENR (1) =R Cephalotazus fortunei Hook. 1., K2n=
24=21m+ 1M+ 2sm(2SATY, R R RER T 24 B, HF 2 SSHEE(T.C. % )% 53.95: (2} WL =%
¥ C. alpina (LI)L.K.Fu. KZn=24=19m+ 3M+2sm(2SAT), BRI R H AR T 248, T.C.%{H ¥
53.93; (31 EHI(ETEMEBIC. mannii Hook. ., K2n=24=22m(1SAT} + 2sm(2SAT ), B H R
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WHERT 2AE, T.C. %{HH 54.47:(4) BT =21 C. oliveri Mast., K2n=24=22m+ 2sm(2SAT),
B MEERF 2B, T.C.%EN53.53, 4 B REMRaEEHTR 1~ 2 S REE Y n 6
5,23 11 24 SREEY sm REAFREE, HEARATEBRE. ENMEESERERHEL, AER
B LBUF=ZREMB N MR RRE, AN PR AR T - LHARER. B
Btz C. forvuned (WHREEYHEHMIBE N X 4 PHYEEETR D E NHRE.

x@iE =hEH HESE

=RIZ# Cephalotaxaceae MM EE N M FREMT R T REL G L, ERE, 27
FHRMILBKLERE, B EXA L RITHEHBLEAT MR 557, H7 68 (1984) &
BHEWHT T REFEWE, BAZREBUEZLER Cophalotarus 1 & 2 HIL 9 F,
REF 8., Hbhitl = LR L= R0 5, 34 5 H A 78 DRSO E
MENE= LB H 1 F, BNERIEME C. mannii Hook. f. ., FEM(1986)EWREF=
RE C. oliveri HELRGERT, M BT ZLEN =LA EHEREKEENEELE
PEERHBMER, HEEZF(1986, 198402 FHR T ZREEHETA M H HZa W E
BERMEINES, BT RN ERNZREWEE S BME R, B8
R-RERANEFEREAN=ZREENENL, AN EYHHREFTNE =L
E C. fortunei B ¥ H (2n=24) B8 (Sax & Sax, 1933) LA K BRAT 0K (1995) XH4EHE
C.sinensis BBMHE, HEMERPR. AF S TREZLECHEADEEHERHTR
5ENMRea kSN TROEERR, £33 4 =L 8 EY (RHrE 1984 M5
I BB BEHETHEMR, MB ST R A F L ERABLET, X HFET MR
SREREDR NG REAR AN LB,

1 HE#MHE

FEHRER 4 HEYERTEYSIHFRE TR R EAE YT E
(Z D, BFERRAOOSBHBHAKUEBRTEETLE 16 h,3:1 1 95% 2Bk
BT KK FE ZE 30 min. 1:1 B9 45% K BR: 1 mol/L £LEE7E 60 T TR 60 s, 1% HIES
M RLREMFAER, FBRIEZHEIEAAE R, RSS2 eT e ki
T 5> E# Tanaka(1977, 1971) IR, FER SR THE A ST REZHENBERE

#1 4FH=REHDHETHER
Table 1 Origin of 4 species in Cephalotaxaceae

Fhak HHE R Jz AN TS

Species Origin of materials Voucher
ZRE C. jortune Z R LU Wenshan, Yunnan 96001
W =24 C_alpna Z P MEIL Lijiang, Yunnan 96002
WEHETE C. mann R T DU 8 Xishuangbenna, Yunnan 95003
EF =48 C.otiveri P I B T B Huaxi Botanical Garden, Sichuan 95004

(1985) FIfRHE, BB R BRYE#E Stebbins {1971) B4 XHH, BRAFMEEFNTE TR
ARTFABHNFE— BTN FE. DELZSMLE(T.C.%) = (e BF oL/
Feafk EAE) ¥ 100, BiEEFAER TTFEH£RE HED W R EYE.
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A M=REEYMEE TSRS EY, MiAgd R a RN R ReRBREE
B — MR, A THRN N, KABRXE SRR R 6 R, B
FHE PO DL AN LEEHMERENRESTENREREMERE6KT
BrAE [ HET, 3X P4 T 2 oh (8] 8 ( Tanaka, 1977, 1971) (B 1: A, B)., A1 PR
(R&¥* 2)MTF.

2 4H=REREYHEISNE
Table 2 The karvotype data of 4 species in Cephalotaxaceae

C. aipina C. fortunei C. oliver C. mannii
Chromasome 20=24=19m+3IM+ [ 20=24=21m+ 1M+ 2n=4=22m+ 2n=24=22m(18AT)
2sm(2SAT} 2sm(2SATY 2sm{28AT) + 2sm(28AT?}
No. RL AR PC RL AR PC RL AR PC RL AR PC
1 5.18 | 1.19 ™ 4.93 | 1.50 m 5.14 | 1.02 m 5.16 | 1.33 m
2 5.01 | 1.15 m 4,90 | 1.05 m 4,97 ) 1.25 m 5.00 | 1.24 m
3 4,82 ] 1.28 m 4.76 | 1.12 m 4.73 1 1.03 m | 4.97 | 1.13 m
4 4,72 | 1.16 m 4.64 | 1.06 m * 4,70 | 1.03 m 4.66 | 1.08 m
5 4.58 | 1.00 M 4,53 | 1.04 m 4.67 | 1.14 m 4,54 | 1.08 m
6 4,47 | 1.30 m 4.50 | 1.13 m 4,64 | 1.13 m 4,51 | 1.07 m
7 4.40 | 1.09 m 4.44 | 1.32 m 4,62 | 1.08 m 4,51 | 1.07 m
8 4.34 | 1.02 m 4.39 | 1.18 m 4.58 | 1.11 m 4.50 | 1.13 m
9 4.34 | 1.02 m 4.36 | 1.07 m 4.53 | 1.21 m 4.44 | 1.20 m
10 4.27 | 1.05 m 4.36 | 1.07 m 4.40 | 1.18 m 4.44 | 1.10 m
11 4.23 | 1.07 m 4.36 | 1.58 m 4.35 | 1.22 m 4.32 | 1.02 m
12 4,15 [ 1.03 m 4.31 | 1.04 m | 4.24 | 1.24 m 4.26 | 1.03 m
13 4.15 | 1.03 m 4.25 | 1.13 m 4.17 | 1.156 m 4,29  1.03 m
14 4.12 | 1.25 m 4.22 | 1.00 M 4.10 | 1.07 m 4,20 | 1.08 m
15 4.12 | 1.34 m 4.16 | 1,18 m 4.05 | 1.17 m 4.11 | 1.18 m
16 4.02 [ 1.07 m 4.11 | 1.15 m 4.03 [ 1.13 m 3.94 | 1.12 m
17 4.02 | 1.28 m 4,11 | 1.15 m 4,01 | 1.04 m 3.92 | 1.06 m
18 3.95 | 1.19 m 4,06 | 1.03 m 3.98 | 1.06 m 3.83 | 1.02 m
19 3.84 | 1.18 m 3,97 | 1.02 m 3.95 | 1.12 m 3.79 1 1.14 m
20 3.80 | 1.08 m 3.72 | 1.03 m 3.85 | 1.08 m 3.76 | 1.09 m
21 3.67 | 1.00 M 3.58 | 1.08 m 3.64 | 1.04 m 3,57 [ 1.30 m
22 3.67 | 1.00 M | 3.57]1.23 m 3.64 | 1.02 m 3.32 [ 1.66 | m#
23 3,17 ) 2.60 ) smw | 2,75 ) 2.27 | sm* | 2.5% | 2.20 | sm+ | 3.08 ] 2.82 | amw
24 2.93 | 1.96 | am# [ 2.70 | 2.70 | sm* | 2,49 | 2.23 { sm* [ 2.85 | 2.73 [ am ¥

RL.; relative length. AR: arm ratio. PC: position of centromere. * SAT-chromosome

2.1 BWUEREC. alpina(B 1.C, G) 2n=24=19m + 3M + 2sm(25AT), o #f ¥u 6 {&
H2HFEI1I-23)PHRELEREBEN2 Z(E 23 24 F)ehBHEL S b AkE
B, EPES 2212 Stk s FhREL SRR, 2 FnhREL R RakiE
BLERBATH ML, Fhld TREFRKERE, KERSHNERERE. F8E
WIE Y 53.93%, kKB Y 1.77, BB HENY 1.22, # Stebbins(1971) R R
RN AT AT 2A B,
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1 6 12 18 24
Bl 4RH=RENHhUREARE, FLMUMRReENEER LA R EHE A AEE; B alikas.
C~]. it ER#EAE, C, G.HW=4E; D, H=XE; E, . ¥HMEE: F. [.BT=%£8.
Fig.1 The karyogram and mterphase nuclei in somatic cell, somatic chrotnosomes at mitotic prophase and mitotic metaphase
of 4 species in Cephaloteras A, Tuterphase Nuclei; B. Chromosomes at mitotie prophse. C~]. Chromosomes at meta
-phase and Karyogram: C, G. Cephalotzzus alpina; D, H. C. fortuner; E, 1. C. manniis F, J. €. oliver:.
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2.2 =R# C. fortunei (B 1:D, H)2n=24=21m + IM +2sm{2SAT), PR E & H
N H(E1~2B)IHHFLEREKMN2 K(F23IM24 B)EFHEL S REEAR,
Hops 4 BRakyFRHELSkefk, 2 X EPHEL LA ANERT LREX
Tl BRREfE, 58 9.12.17.18.22 SREEKMKEME 5.6 SRERNERRKERE
1, FLHMIEY 53.99%, B ihc B 1.83, R HEN 1.26, BRIRI A
2A #,
2.3 HEHME C. mannii (B 1:E, 1) 20=24=22m{1SAT) +2sm(2SAT), PRI & &
B 22 %(E1~22 B)hEE L S RaEM2 R(E2IM 24 B)NEFHEL A BaEE
B, EEFMEREPHEL Aok, R2FEPRELEEOENEEFREEN, F
NBTREL SPaEkYEY EARME. F2.02 SRAKNKEMEISSRER
MEBELKEE, B4 HRLENYS4.47%, REakEER A 1.81, FHEHEY 1.28,
BRI HER 2AT,
2.4 WF=z4%: C. oliveri (B 1:F, ]) 2n=24=22m+ 2sm(2SAT), PR Efk i 22
EZ(E1-2B)FRHELEEEM 2 £(23/ 24 B)WHEN L PREL S ks
B, A EEWEDETREL S kaf, P 1.9.23 SREEKEME 1.3,
10 SReANEEERSR, HF2A8%EHEY 53.53%, BEKELL N 2.06, FHF
H{E Y 121, S BB A Bt 0 2B Al

B Sax & Sax(1933)RET ZREH REAYH I, EITX 4 ML EHEDNE
ESEHRBRNBENER. AAWERE, BN EMEMs R akBERT
B —%, PR AR 22 £(1~22 B PHE L SRaEM 2 £(23.24 5)
P EL S hEkER, HE-RYR X240 PHELEkEadkER L HAR
KT R B GH, TTAEE M FE - M ARTREUEE. BRITK(1995) 7R
RHEHE C. sinensis BB R WEIF RN EH, BEHRITANX 2 X0 PRELES
BETENZREHEYER RN RAERENERAE. 4 FZREHYNEE
BERENEE. NEEHSRFEE, ZREMBNIEREXRIHE, BFRSFEN
ERde kgt A -~ HER, IEHEEENE 22 BRAKTHEL S RakEd
THIHE XRETIMEEN. ZLAZRAF 1 FEPHEFLIGEGEM RERK),
BI=REZBH 3 & MBEE, K2 AHEFEE M BPaE, 5 -FHEaENSHE
MELSREELDERE - SE2R SRAMKENSLAE, BF=LE 528, K
E3FMN 2AT, BRRLZREEREARERE, RERHBHRARED N RE 3
AR EEERALENERRVERAHAE. M=K 72 REEATKE
H,EEEREN 4 A REERG KRR MEFZREN 6 FREEAFREREN, IF
FIRE TSR EQ Fsm PEE)FH 3 BREFMNKELRRGE(M
PR P 3 BT ), B A LT (L 3 B R KB 3T AR B X M E AR I B I 4
B AFRIEBETFRESHEARZAEEERAMEINER, B THRTEDHRE
524 AR HAR AR A TFHEERY, {RHEMNEE. BHEFEHEREN
FWRAGRKHER, BEEFERL Y — SRR EREERAY, BifXl
R fki B LA AMERSEBEROERAG —EHHERE,
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