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Abstract In the present paper, genetic diversity of 12 populations of four Taxus taxa and
one species of monotypic genus Pseudotaxzus in China were studied by horizontal starch gel
electrophoresis. Seven enzymes encoded by nine loci were assessed. Genetic diversity within
5 taxa were relatively high with the proportion of polymorphic loci ( P) ranging from 44.4%
to 77.8%, average number of alleles per locus (A) from 1.6 to2.1; mean expected and ob-
served heterozygosity ( He, Ho) per locus from 0.065 to 0.152 and 0.068 to 0.111, respec-
tively. Combined with the analysis of other characters, the results from allozyme analysis
suggest that there be very close relationships between the three species and one variety in
Tazus, with high genetic identities (1) between them{from 0.727 to 0. 995) except those
between T. yunnanensis and other taxa in Taxus(0.727~0. 804). Consequently, we pro-
pose that these taxa in Taxus be treated as different geographical races within a single
species. Also the taxonomic position of Pseudotazus as a distinct genus is supported by our
allozyme data.
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BRE RHATERXERERUKER, MHEHF LGSR Tazus 37 1 EFHLRE T Pseudotazus
chienii 3£ 12 AR EAMMESRARIT TRAN, M7 EAK I TSNS EREN ATLRM
B S FNRE SR KT, B RBM LSO ELE(P) Y 44.4% ~77.8% , BUBER THH
(A)H1.6~2.1, T-RHAE 40 & B (He) M BFR UL A2 & HE (Ho) 53 51 0.065~0.152 1 0.068~0. 111,
IRIE N S (R LI R AT, ERRYR S EY T, yunnanensis ST BRI E LA FABEZ
BRI (1 =0.727~0.804) 5b, LL SRS TR B BT JUAS P B 15 — SURE B2 8 (0. 906 — 0.995), 4R BL K
R L AEBE. BEBRIFLTERERIL RGN —AF, R E A R A R R R ENE
AR TRMES, ErRESEMNTRANER HEVALEERERHERARERR, X
B ERE N BMIB Pseudotarus WALEE,

X@iE AEER; AEER; BEER; WEAXE
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LAGHB Tazus H 11U F, 7 FERM ALE MU RARTE kX, REH 457
1AERH, BEHT T AAL P rE AR OB 781 %, 1978) . ERXBEFEAEY D, 45
f2 T. chinensis (Pilger) Rehd. A& ERH, WKL 532 T. wallichiana Zuce. R PHEF,
H 542 Pseudotaxus chienii (Cheng) Cheng A3 EFFH M@ & G Y (F2E £45,
1989), HEXMBHRPAEWHUIRMRFHHRER, N LEEREL IR ED F LT
KT ECR, ARSI RZE I ZEM, EESHNZE ZR¥ R
M ks AL ERES T EE#EITEIH R OB E, 1996; HHRET %, 1996; & LU
#,1986; BB, 1986; RS, 1979; BRI, EREE, 1978; BEK, W EE,
1974; Florin, 1948), MR, i 5 ML B AN FRIEEZ R FHTTRAEZ, M#tEERH
T WA TEL G A2 B/ EULA M 40 B 2 BF 2 7 T (BRI Bk, 1996, 1990; HR R, 1993;
H/AE, 1986), HEWE, KibA T T, cuspidata Sieb. et Zucc. ELE XS T chinensis F
BHLAEGK T. chinensis var. maire; (Lemée et Lévl.) Cheng et L K. Fu I R Z B4 E
¥2 T. yunnanensis Cheng et L. K. Fu ZEFIEE R/, X EIRL G2 3 L&
MR ELHITRENBEESZHREMR, AALELB NSO ZESSEME N E
fBl, ZFEM, SACEHREEREH AR, HEUMHEL(FRER).

SR BB AR R IR o P U B % G T R O s, R AL B R R AR 4R, )
PUEM MAEX S (CF B EREN 2508 085 MR AR RN R L
FEHEAKER bR/ T LB AL s 3 B (8 4k B R A T LIAE S — Rl S Z R AR 30
TITFIRIRZ S R (EF1Z, 1996, 1994; BT, 1994) . A T # 5 BB L0 A2 R W18y
G R FPR MM R G R, AR AR ER R IR AR, N LRI EE Y
YR B SGAHTT SE 2, HERER BT TATEB A& 0 X B EEX
R, M2ARABEAERASSESPETEAREE-SRIVOEES5LEER
ERARE LKA,

1 MREFHE

1.1 #ERE

AL R AP ELGER 3 M1 AR e EE. 2 MBI AR ER
MR AE SRR, RETFEAEYRN. HTA4EZAEYEREREEHI 4, JERK
Do PRI BB E R ER B ME, (HXEZWEBHERE MR MRIEE 920, &
12 EEAERE RSN FELE L.
1.2 EgEE kR

BUREA RS 1 ~2 F, BYRE, B Tris-HC BV M (pH 7. 5) iR ERF BRI
BEH, T 6 mm X 2 mm BN FEER SR, B F - 70C HKBFREEH. Bk
Ul B AR/ D& BE, F 40 mA TR IR Rk 68 ho RAKT I8N B Bk
A, BT KRR 0 B E Sigma A 775G (S-4501), IERHEERT IR E R 12.75% . FH 2 T
BEREALEY 10 MBREFHT TR, FMABKEMNRAKX N T :0.02 mol/L 78
FRAAE T (pH7. 0) B AT I :0. 01 mol/L # B A& B (pH7. 0) & M (i Gottlieb
(1981) R bniE%E) . BEAY AL Ib2E B BB Soltis er al. (1983) B FEk.
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Table 1 Origin of the materials
e TE | BRAS | AR F 85 Wi (m) | EIEARA
Spedi Populationl Code of |Numbers of Localit Altitut Vouch
pecies number | populations | individuals Rty pute oucheres
i AN, 1 SY 10 T hP Shenyang, Lisoning 200 950802
T. cuspidata 2 CES 17 B Wl Changbaishan, Liaoning 500 950801
) 3 L] 4 ZE BB TL Lijiang, Yunnan 2600 950201
AL 2 e
. 4 NL 20 ZF T ¥ Ninglang, Yunnan 2100 9681001
T. yunnanensis B
5 LP 3 Z W2 ¥ Lanping, Yunnan 2100 9609002
B 6 GH 3 #HHEME Guiyang, Guizhou 1200 | 96101601
f%ﬁ ennsis 7 WX 13 Z F WL R 8 Weixin, Yunnan 1200 9691402
8 KM 20 7 M B B #EE Kunming, Yunnan 1900 | 96111401
UK 9 sz 12 HIp B KT Sangzhi, Hunan 1800 | 96102301
T. chinensis 10 GL 4 I"HER Guilin, Guangxi 300 9691001
var. mairei 1 GN 5 BRI BB Guiyang, Guizhou 1280 | 96101602
s - .
E_ chEnii 12 ZH] 9 #L R Longquan, Zhejiang 700 95-04

1.3 FfrEEH A REBGE

ABFIRM 10 MR, REFRBHENBEREE-BREMES 8BS
MEEN, SUBMECERN®ENT . BHREFEERERRNME, $EFFSRY
AR FRMAR, SR ERMASUE/NMIBFERR. BEEREUEHMNES AN
K HZE (P) (Proportion of polymorphic loci) . 247 B K H % (A ) (Average number of alle-
les per locus) A & B (He )T EE J4 & 8 (Ho ) (average expected and observed
heterozygosity) ¥ B & (B4, 1989; Nei, 1975}, B Nei(1975) B8 15— B (1) (genetic i-
dentity) S B & i B 2 ELR 1% o LBy K /Do P HEFT R80T, BRI S LBy B A4
X Mo LABIEIRAIT R BIOSYS-1(Swofford & Selander, 1989 )3k {4 58 i .

2 TRER

ENXMAGHE 31 BHAOTEE 12 NERE 11 MMEET T 10 MEEES N
i, L3k B 7 MERE O MR AEWREMEIE(E 1), Be 3 1EAE Mdh2,
Mdh-3 fl Pgd-2 N4y BROREE, R — a0, ARSCHTT LR /4 BTk ige 7 16
BE ISR ERERREIENE 2,

2.1 HABEEEFIEEES R

MITH 12N EEHAERSNEREYN, B Pom-2 HASNAENE 1 MEEER)
S, B 7T A RS 8 MU A BB (FMEEA 2~6 12 H), ZEMHHSR
REBAFE, SMAASMUERMRLE 3, SUBH VB RESHEET S ERA
EFEN, BEEEMK. FHECHERA T MEEEDS, Tl 5 2 EN g REOm.
AL R R A, AR S RMERE R ), (HIE AR T4 8k 2 BORRaE, B R K
V. ERNEAKEP)N44.4% ~77.8%, EMERNEHH(AI R 1.6~2.1, FHy
WIERE B (He) MO B & & B (Ho )2 B4 0.065~0.152 f1 0.068 ~0. 111(F 4),
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Tdh o Aa 1

Pear -3

Pgm -

Fei-1 %88

Pgi -}

B1 TEEREWA N EEAESEE  [dh, Pg PRKE 1-29 AOTERERR, 3037 NAEEEH,
Hamand 127 HULEER, 28 UENEEEZER.
Fig.1 Banding patterns of enzymes in the species of Tazus and Pseudotaxus chienii No.1~29 were bands of Taxzus
in Idh and Pgi, 30— 37 were Pseudotazus; NO.1~27 were bands of Taxus in other allozyme systems except
Idh and Pgi, while No. after 28 were Pseudotazus.

%2 BOERRNER AR RERMOLOEAE

Table 2 The enzyme systems and electrophoretic data

BES ®E Bt 51 2w T g £5 fr G %H

Enzyme system Abbreviation EC No. Gel Buffer No. of loci

Aﬂi&ﬁ@%ﬁﬁ AAT EC2.6.1.1 I 1
partate aminotransferase

RETBRHAS

Isocitrate dehydrogenase IDH EC1.1.1.42 I !

Eiﬁtﬁiﬂﬂ& . LAP EC3.4.11.1 i 1

Leucine-amino peptidase

ERBELE

Malate dehydrogenase MDH ECL.1.1.37 I 3

I W B O EL

Phosphogluconate dehydrogenase PGD EC1.1.1.44 I 2

BRI R 08 PGI ECS5.3.1.9 I 2

Phosphoglucoisomerase

BE R BB (AR PGM EC2.7.5.1 I 2

Phosphoglucomutase
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Table 3  Allele frequencies in populations 1~12
J& B% Population
L& Locus 1 2 3 4 5 6 7 8 9 10 1 12
M E¥
Numbers of 10 8 4 20 3 3 13 20 12 4 5 9
individuals
Aat
A 000 000 000 000 000 000 .038 000 .000 000 L1000 1.000
B 1.000 .938 .000 .000 1.000 1.0600 .962 .950 1.000 1.000 .90G0 000
C .000 .063 .875 .925 ,000  .000 000  .050 L000 000 000  .000
D 000 .000 125 075 L0000 .000 .000 000 L0000  .000 .000  .000
Idh
A .000 000 .000 000 .000 .000 000 L0000  .000 000 000 278
B 000 000 L0000 .000 .00 .000  .000 .000  .000 . 000 000 722
C .100 L6000  1.000 1.000 1.000 .000 077 000 167 000 200 .600
D 900 1.600 .000 000 .000 1.000 .923 1.000 .833 1.000 .800 .000
Lap
A 000 .000 000 L0000 000 167 .077 000 125 000 L2000 .056
B .000  .000 L250 L0000 000 .833 .808 925 792 875 L8000 .944
C .850 1.000 .000 .950 167 . 000 115 075 .083 .125 .000 000
D .150  .o00  .750 050 833 000 .000 008 000 .000 000 .00
Mdh-1
A .150  .000 060 L1000 .000 000 .000 050 .000 000 .000  .000
B JB50 1.000 1.060 .900 1.000 1.000 1.000 .950 1.000 1.000 1.000 .000
C 000 000 L0000 000 000 . 000 L0000 .000 .00 000 000 1.000
Pgd-1
A .100 000 125 L000  .000 .000 077 000 000  .000 L000  .000
B L9900 1.000 .875 .925  1.000 1.000 .923 1.000 .792 1.000 1.000 1.000
C L0000 .000 000 075 000 000 000 000 .208 .00 .000 .000
Pgi-1
A . 000 000 000 000 .00 . 000 .000 000 000 000 .000  1.000
B 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .000
Pgi-2
A 00 . 000 000 000 L0000  .000 000 000 .000 000 000 111
B .000 .000 000 000 000 .000 .000 000 L0000  .000 .000  .833
C 000 .000 .000 .000 .000 .000 .000 .000 .000 .0OC .000 .056
D 000 .000 000 075 000 167 115 L0060 167 .000  .000 600
E 1.000 1.000 1.000 .900 1.000 .833 L808  1.000 708 .375 1.000 .000
F .000 L0000 .000 .025 000 000 077 000 (125 .625 .000  .000
Pgm-1
A .000  .000 L0000 .000 000 L0000 000 L0000 000 000 .000  .444
B .000 .000 000 .000 000 .000 000 000 000 000 L0000  .556
C . 000 000 .000 .000 167 000 .038 100 .042 . 000 00 000
D 1.000 1.000 1.000 1.000 .833 1.000 .962 900 .958 1.000 1.000 .000
Pgm-2
A 1.000 1.000 1.000 1.000 1.000¢ 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table 4 Genetic variability at 9 loci in 12 populations (standard errors in parentheses)
EEBMK TR A
ZL R HOLER Ha Mean heterozygosity
Mesn sample T % Mean no. of
Population size per Locus alleles per locus ?ercemage 9f 5 Wi
loci polymorphic * Direct-count HdyWhg expected » »

1. 8Y 10.0 1.4 44.4 L1111 .102
(.2) ( .045) ( .041)

2. CBS 8.0 1.1 11.1 .014 L0n4
(.1 (.014) {.014)

Flo g 18.0 1.6 55.6 . 068 .065
T. cuspidata (.2) (.024) (.023)
3. L] 4.0 1.3 33.3 056 .103
(.2) (.037) (.054)

4. NL 20,0 1.7 55.6 .089 084
(.2) (.030) (.028)

5. LP 3.0 1.2 22.2 074 074
(.1 { .049) { .049)

THOER 27.0 2.1 66.7 .082 .135
T . yunnanensis (.3 (.024) { .051)
6. GH 3.0 1.2 22.2 .074 074
(.1) ( .049) ( .049)

7. WX 13.0 1.9 66.7 .085 .126
(.3) (.027) { .045)

8. KM 20.0 1.4 444 .061 .058
(.2} ( .026) {.024)

EANCR 36.0 2.1 77.8 071 .085
T. chinensis (.3 (.017) { .025)
9, SZ 12.0 1.8 55.6 130 173
{.3) ( .046) ( .064)
10. GL 4.0 1.2 22.2 056 .087
(.1) { .037) (.062)
11. GN 5.0 1.3 33.3 L1111 101
(.2) ( .059) ( .053)
fﬁfﬂ? 21.0 1.9 66.7 111 150
- cmenensis (.3) ( .040) { .056)
var. matrree

12, ZH] 9.0 1.6 44.4 086 152
HEE P. chienii (.2) ( .048) ( .070)

* A locus is considered polymorphic if the frequency of the most common allele does not exceed 0. %9
# % [Inbiased estimnaie {Nei, 1978)

2.2 RRBBEIRFPEEE—BE

BESERENREEHABBHARE—BERNMNERS). AERSAUES O
SEBTREZEATHE 3 MER(LLNL, L) SEE& BB E —FERK0.644~
0.844) 40, HASER R E—FTHE .U L AL ERBIEFAEENE
B RE - B ERS, LPRERX 2 MBS . DEEERSOSERARR
BB —BURARME, (XM 0.242~0.365, WNREIKTLE, AEZEHN &SR ZHB
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BEHE LS, M 0.727~0.995; ZHA TS TR R E S RBHH X RME,
H0.727~0.804; AEEMBEHOIEWRE - HERS, K 0.995:HELHAELRE
A4y AR BRI — B AR /N, 9 0.243~0.355,

£S5 BEBFESHEUEERE—RE D

Table S  Genetic similarity {or identity) coefficients of 12 populations in 5 taxa

Population 1 2 3 4 5 6 7 8 9 10 11 12

1 8Y — 996 726 .787 .47 .912 922 909 .911 .8Y5 .914 .242
2CBS — .701 787  .807 .904 .913 .901 .900 .B71 .902 .243
3L] — J915  .894 721 .73 .725 .73% 672 777 .269
4 NL . 804 - 815  .674 700  .682 .703 .644 720 243
5LP — LB00 815 795 .824 .753 .844 251
6 GH - 1.000 1.000 1.000 .972 1.000 351
7 WX 912 L1727 — 997 1.000  .975 1.000 .352
8 KM — .87 958 996  .357
982 — 976,995 338
10 GL .906 .740 .995 — .954 357
11 GN .365
12 ZH] .243 254 355 -350 —

AR b B BRI T LG, M BT o LU R R T

The values calculated at population levels are above the diagonal, the average values at taxon level are below.

2.3 REFSWER

FRHE 2 B (] () S A — B B (S HE S, #2 B Nei(1978) 907 IR iEAT T InAU - R 2K
Lk ERER(E ), AU B BN X REGE LEAMTAEEZHILTER
L5, (MHE A EEHEKRERE (GLIBEER. i KL ZE5ATELM
BHOEMMNESERRF, s HOIBAAEERE ©RBNRE—BUEHARK,
HEZMAEEREE&ERYREEBRET.

3 i

B FRMAGHRE 31 ERNATEHTHS IR, TR ERES
BEpEKOR B AR b, B T A SR LM EDH X A F BN AL EERMB EE8
BEAGEE Lt ARZET W, Wk T .

3.1 ASEZBRALIMEDIESEXR

EAMATHAHYIT TIF2FEHTE, B ERERLMMBERNXAET
it. A FE, Florin(1948 ) AR 4% MEBR 1L R HERR 16 B B, 1E BB P EZ A IFIE, A
B GHE MNL T BMA T ERRIFE G, N E e Bt ; RiaFTr
&, EHMES01979) FEHEEM TGS EEMMOELBET FHE, Rt
TUERHNR G ELER R E, BB (1986 A ML EERMAEZEZ RN
MERERMAR, THEAEE AR AEERBNEMFENERESHLEHMER.
(EXIRE 2 NFITUTEE R EN ZRRRR RS R, HAREELZNA S8
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WE—BAE (1) Genetic Identity
0.20 0. 33 0. 47 0. 60 0.73 0. 87 1. 00

-— e wm B R R Em mm e A Em Em Em ma Wm mm mm e e Sm Em Em e Em me e = e e

2 121EHaEEMTLIE

Fig.2 Cladogram of 12 populations based on cluster analysis of allozymes
1, 2. T. cuspidata(1. SY, 2. CBS); 3~5. T. yunnanensis(3.LJ, 4.NL, 5.LP} 6~8.T. chinensis(6. GH,
7. WX, 8. KM); 9~11. T. chinensis var. mairei(9, SZ, 10. GL, 11. GN); 12. Pseudotaxus chienii {(ZH])

BB R L, AT AERAREN T, AEEBARAREXRAFRTHET
HTEBARE, HRINKEFRIENFEILCEIE LG8 W LN ZEAEEEE
SRS RE, XERFERILFEGTAER, ToME, RTS8 MRERLL
AW RBH GRS RE FEE. A FESAY LETAFR A RENHA -
L A SSMECRTE%, 1978) TRy 2 2405, ARIMTKEBHEIMAENRREF
B RRILEE, A X SR R A RSN ER SHE S AN AR LR A X, THRRZXM
FEENERK, HEE,1974), EXMLATEZREMNFRESGHHTHREZETA M
HREEWEARIAL A EREE VO EERE S A & IE, R EIESMERE.
RIMEXRMOARFHELEALIHBY LR LAFHRE SR IMIE(ERER). £
RFEFTUEHBAFAIHERE D, SUBHEZRMIRFLIZBENERRK
K EHBE-BERZELEE S UM FRK0.644~0.844) DISH, RILL G2, 4
EESEFOEEERBKFE LS —SENRSE(>0.800), A HRLGEMETLE
Bz 1=0.995) (B 2), #£fF—&KHAKT LSS L Hedes D, ARES
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HEREEEH BT, AL, REMAGESI, AT REMOREREERES
REAT FHAREE, BE PR R R AR, RITEUOHE A 82 B ILA M (2
RS IR —ANFr, PR IS RTER TR 2 HR
3.2 BESHSAEMART

B AL B R B R T8 (1934) fE 9 — A B R ZE L A4S B 7Y, 1947 FEf SURBE B 247
BFE NES, R EESAE VARRS 54T REA AR XA HHFEER S LNE.
FELLE (1986) T T HES A E BN AR EREENZ NN EFERHEE
B E A i F RS, B (1996) R [ S MO T R E B A RRERZIF
UBETE LR RN A, BRI H AL ERAFTRAFFRAARAG(IE
MEAHTEFREVEMEWRILLAELS T, cuspidata 1. luteobaccata BITEMNDER
ML TGRSR ARG TURFRZ RN, HESSL AR AN AR
EBHLEBHLRMEGERE), HEESEHOBE(HETH,199), LRERK
B Dl RIS SRR R X R AT B R = AT Rk A, RITHLAEZEME
SRS T SN, RERIMMIAHR T - TEIEZBRO MR, ERRBEPH
NEHMRESABEEILEHEREE L RFEHENER HEAELALERED
KPR —BUE N 0.243~0.355, BEAAWERMBETAETEH —XHLLY
RiRE., A0, REHIEBNLEMEEA RN MERAKKE LREERTR, A
SR L HEE T H4 BRI, B, SUMIEEESRBIREOEE
ik — BRI R,
3.3 S RNaSENBESHNY

B SR L Uk B R OO T R SR BT T 3814 £ FRERT 5, AR BTY
RS BT R, 27264 M 0.0% B 100.0% 4%, SAER FHHHM 1.00 7
3.87 A& (B, 1988), Hamrick & Godt(1990) B4 T 80 MR TV T MER A,
BTG RETRERS, THMS, EAMALER0.709, FHPERSTED
0.173, M —BBRMBEM T S, RIE BRI T RER—, MM Cathayw argy-
rophylla 3 A BRI B SEL AN 0.200~0.280, FIHBENE N 0.059~0.084( B4
%5 1997) ;b FEASHY Pinus resinosa #1152 RN E AR, AN EH 0. 111 (Al
lendorf et al ., 1982). TitR 2 — AL ETARRA MY, BIERRKTHEA,
MAHEN Pseudotsuga menziesii P=0.540, He=0.171(El-Kassaby ez al ., 1982); B EW
Pinus massoniana P =0.645, He=0.216 (& 5%, 1988), FAMLEIZIR 3 F 1 ZEFk
MO TENRME LA, SO EERNNEREE, SEMALEP)H 4.4%,F
REETAR(A)Y 1.6, FHBIEASE He 1 0.152, AEBRESKBERHERY
KFFE—SWAER, HEERIE(P=11.1% ~66.77% ;A=1.1~1.9), WHAF L2
BARN A, B AL E P=55.6% ~77.8% , FAUBRTFHH A=1.6~2.1, -3 345
B AN 0.065~0.150, AR, FIEEES R LRER, HEEENEREKT.

Bl AARGAARBRFETEZTHOREND, FRME!
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