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Numerical analyses of isozymic variation on
Euonymus chloranthoides Yang that
endemic to chongqing, China
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Abstract: The peroxidase, cytochromeoxidase, superoxidase dismutase, esterase and amylase in leaves of 91
plants from 7 populations with different habitats of Euonymus chloranthoides Yang that endemic to
Chongqing,China were studied by using electrophoretic technique. The bands of those allozymes are scored to
construct the two-state data matrix that is calculated by the Jaccard association coefficients clustered by UPG-
MA and principis component analysis(PCA). The results show that 10. 81% allozyme bands are permanent to
all the individuals and the other 89. 19% allozyme bands show more or less variation among populations. A-
bout 29. 73% allozyme bands are permanent to populations and the other 70, 27 % allozyme bands differentia-
ted among populations. The results of clustering analysis and PCA indicate that individuals from the same
population are highly homogenous genetically, which individuals from the different populations show highly
disstmilarities in those allozyme bands. It may be either the result from environmental factors or the isolation
of gene flow.
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4% 7= P F (Euonymus chloranthoides) 3 3 B ¥+
FHY, XEZKEDFREXNH, RETRTFH
(Celastraceae) . 13 ¥ J& ( Euonymus) . B X ¥ &
(subgen. Euonymus).%& ¥ M 4 (sect. Ilicifolia
Nakai. ) &8 0 & (ser. Japonici Blakel.), #E{(
NHEFOIREEZIF AN HTERILE
RO, RAABREREFARRAADABRT
S, BAFHBCEFFAR. RN EZIF
EESHE AT, KB 7 A FRH 9L A
A, SR FH R JX o, 3k v xf L [R] T B9 HS A #EAT B R 4T
BeohE ST F T RS #1T T PCA fMIRK 447, KE
BREZDFHEIE, R YH BB R PR
MK .

1 MeE5F&E
1. 1 #3b R 18 T B 1 # 8 i% BY
FERXEREZILUMWERBLE HYRXRAREK
KA, EFMED , AEHER, T 1999 £ 11~12
ARXERES UERBRE S HNHETT EE
2, hFEEFAECLTHAERAED , A EE
EmRE, BB RIEFAR, CHERBRRME
mFELGEM DM AENBEEIH L, Ak
ERM SR P MO EREE R ERERGHER
E. EEREHE 7T NEHA.B.C.D.E.FHG)
9 MK, B AIABERERLE 1,

F1 BXIF T4 FEISHE
Table 1 The environment factors of 7 sample populations of E. chloranthoides in 7 sites, Chongqing
R THMEKE ot 9.9 N
P Elﬁ 1 ﬂl_’.fi Elevation ;fﬁ Water contained  Soil thick- ?—I:_j%t ‘ 1 c;ﬁ:iﬁl
opulations .ocations (m) ope in soill (%) nessCem) abita ndividuals
3 N _ -
A At R 2 ES -1 Noo 1 Moun- 0, 45, 50° 42 25 i T 15
tain out of Beiwenquan Park Bamboo forest
N - -
B :lb.iﬂib. Eﬁl‘.lll 2 No. 2 Moun 260 ~280 55° 46 25 T 15
tain out of Beiwenquan Park Bamboo forest
N _ . . w
C AL SR 2% B 4-1 No. 1 in Bei 260 80° 51 13 & 7 by B 15
wenquan Park Rock
A - H i-
D A SR 22 B -2 No. 2 in Bei 240 50° 50 25 AN 15
wenquan Park Shrub
A - —
E R R 2 E-1 No. 1 In Dong- 500 50 75° 50 20 I T 10
wenquan Park Bamboo forest
B i _
F KRR 2 E-2 No. 2 in Dong 300~310 75° 5o 2 P F 1
wenquan Park Bamboo forest
G iz | Yunheshang 450~470 70° 55 30 1% T 11
Bamboo forest
R2 ERIDFSHBRAZHBRGTHE SAEEACANRIBR
Table 2 The allozyme bands, Allele loci and Rf of 5 allozyme in E. chloranthoides
Maw Ml HURENEE EBR
Allozyme Allozyme bands Allele loci Rate of flow
T E LY A8 Peroxidase 4 2 0.44.,0.40.0.36;0.28
a1 i 5 E H 1L B Cytochrome oxidase 6 2 0.46.,0.42.0. 38;0. 32,0. 28,0. 24
BE LY B ik B§ Speroxide dismutase 6 4 0.74;0.61;0. 48;0. 39.,0. 33.,0. 27
JE¥BIA Amylase 9 5 0.74;0.68.,0.64,0.60;0.46;0.33;0.15,0.10.,0.05
0.86;0.84;0.81;0.77,0.75.,0.73.0.71,0.69.,0.65;
FiM§ Esterase 1z 5 0.63.0. 60.0. 57
1.2 Bk R FEENEERER . HEL RIGEBR)G©,

VEMFTEECE ARG EEMLBCYT.
TEAYEE (POD) , 48 £ 4k ¥ 1 {L B (SOD) . &8
BAMY)MERES), RAXEEZRNABRKE
B AR R B Pk B0, Xt B R 91 AN A M E S
SEEM A HETEK RGN R HTY G, HoR

1.3 iR

TRAE 2 40 B9 B 5 4 B, AR A9 RE B R R
EEWH (R 2, IHKE B RFER 0-1 HBFENE
2 91X 37 W e BB ERE T,

WIE S _SBBEFEROLX3ND,EH
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NTSYS-pc BB, R Jaccard REAEH
HUFE4R . RIS UPGMA F e #iTBLE M E
R4 5 Hr (PCA) 8.9

2 BREHHM

2.1 BEUMBHESERTNSH
XF 5 FhEERGE AT AL Y & 37 R F A BEIEH R

R RN B =Y KR 55 2 R AR X R REOO 4K
#& REf{H,.BH*E 3.

HIZRATLUE 1,5 FEER S35 I 0 Mg
37 %. AP . SEAYBHNMETRERYD, AR 4
MM MIETRERE,. N 12 %, FUAEEM
REGIEA . AR AR AR, AR 244
RLERS BEMYSFSUERUIRRE N5 A
R B—METH REELEPIR.

R3 AZDFIAEFTIUCREFTR FUERCABESSAIBTIR

Table 3 Allozyme bands,alleles loci and percentage of polymorphic loci in 7 populations of E. chloranthoides

J& B Populations

s it
Parameters A B C D E F G Total
B8 i3 8 Allozyme bands 25 24 27 26 26 23 21 37
SRS Allele loci 14 15 17 17 15 13 13 18
£ 7541 K ¥ Polymorphic loci 7 8
B &5 ¥ Nomomorphic loci 6 10
ﬁfﬁ?ﬁﬁgﬁgf?e?é?:s 1. 64 1.533 1.529 1.529 1.6 1.615 1.615 1.5
ﬁfﬁ%&%feﬂ?}fm%e%éfj)leles per locus 1.84 1.75 1.80 1.79 1.79 1.74 1. 66 1.77
£ B4 EH 5 (%) Percentage of polymorphic loci 57.14 46.67 47.06 47.06 53.33 53.85 53.85 44,44
£4 BEDFEAMEFHIIHAR
Table 4 The distribution types of the allozyme bands in E. chloranthoides
WELY L B4 i e 81 (%%) Band
Dist. types Distribution Allozyme bands No. of the type
/total band No.
1 + + + + + + + POD Rf 0.40;SOD Rf 0. 61; AMY Rf 0.74;ES Rf 0. 81 10. 81
11 + CYT Rf 0.42;SOD Rf 0.33; ES Rf 0.84 0. 60 0.57; AMY Rf 0. 68 0. 64 18.92
111 + = POD Rf 0. 28; AMY Rf 0. 60 5. 41
v “+ = — CYT Rf 0. 28;SOD Rf 0. 48 0.39;ES Rf 0.77 0.65 0. 63; AMY Rf 0.1 18.92
v + - = SOD Rf 0.74;ES Rf 0.86 0. 73; AMY Rf 0.15 0.05 13.51
VI + ++ - - = — POD Rf 0. 36;CYT Rf 0.46 0.38 0.32;ES Rf 0.71 13.51
VII “+ - - - - — POD Rf 0.44;SOD Rf 0. 27;ES Rf 0.75 0. 69; AMY Rf 0.46 0, 33 16. 22
VI + - —— - - = CYT Rf 0. 24 2.7

“+TRERBENRE RN E LM The allozyme band presents in all the individuals of a given population; “+"¥ ERBENIBLS B G
4+ The allozyme band presents in some of the individuals of a given population; “—”#& EERBEMTE MBI X% The allozyme band

absents in a given population.

HRITM - Fr L F R ITHEFERNRE
EHRE. SH MNAPREFNEEANESHESEFE
MEAMBENER  BIEz TFAREHERL
EESEFRLBE LS, BB ERRHER.

mMRATUE-SBFH - ROEKETNE F
RIBFIEH A 4 2D, G B 10.81%,3X 4 &i%H
HERAAN AR B R Rk W i
VIR RIS, ST ERNEYBER S HETF 7
MAFEBNESES BERAEFER L. EMNAA—E

FBE—8BE. AERKEME, X ANEETE
10 £ (LID, 5 B3 29. 73% , Wt R iZXHEY B
FRAEWE A7, AR 70. 27 %0 MBI (IIL-VIID) 7 /& B
BB R FEEEANBENESR.
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BB E.F 2344, 3 20 A& 5 4 RAEHF (E
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MIAC=0.56 KFEFHTRI5,.1BB 7 AHMRIE

B, Al
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(A1.EEREHEBY 16 M E  Hp L1 AEE
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Bl EREFENE_SEIEEEMN Jaccard EEABBAHA

Fig. 1

The clustering dendrogram of two-state allozymic data of E. chloranthoides with Jaccard

association coefficients clustered by UPGMA

Hh b BT, o R B — S5 % A SE R 4T R 43, #F
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KB FEAE , TS [R] FE B 18] 0 A 3 B 5% 20 & B
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R LHEMMAT LHBERES.

3 W W

AR, BN REESWEE PCAGRERE
AEERDFR—-BHNNEABEFRAA—EN
M, AR EFA MM IEFRIAIL -8
ER R, BE 7 TF A R S B 6 72 35 £ B 7k

ERAE—EBEHERDI.

B E R R BT DX W R ARZERT XK
B, R STRERY) s TR TR RBR RV EHYHR T
HAERIES. Bl BRBEHFAN KT ETRE
G LM 7 A, AR FHBERBESHA
feilE A7 KB X — AT B E TR, & R
J2 B 9 A £ AH BT B2 K, T R B ) A9 A
SR/, REFEEBRTEREFRSEHTEAMN
S55¢, AT RE R g1 T ) 2 3k 18] 2 IR O BEL BT B, 53X

PCII (11.70%)

PCI (3
(30, 5%)
a=-27 b=23 r=99.0

A-0  BEEA
P-AD EEfB
AE-AS BBiC
AT-BH EB%D
BI-BR BBIE
BS-CB B REF
CC-CM BEEG

B2 FDFEUMERSRI=DER 0 =45 108 MR EGEL DB/ R D
Fig. 2 The three-dimensional plot of the first three principal components from PCA
of two-state allozymic data in E. chloranthoides

RSBZEDBE KeNFERZ —,

B DA ER TERME, 34 55 8 iRk i
Ho. B ATE TRl 5 tREUR SR (XA A A
HE—-ERENEAE, KAFHB M T AR,
P& X MBEAIUR &R R REBCE AT B,
ERRY HAEFHRE -0 A#E., B, EX
JEHR Weolk RO R B, BE K A RS W B AT R R B A
MY — ST FEEENEE.EWHF S XEBR

PERIDFAZEIR. Ho5h,F X R NRR &
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