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Genetic diversity of Hepatacodium miconioides natural populations in Zhejiang Province. LI Junmin, JIN Zexin
( Taizhou University, Linhai 317000, China }.-Chin.J. Appl . Ecol ., 2005,16(5) :795~800.

Hepatacodium miconioides is the Class II protected plant species in China. This paper studied the genetic diversi-
ty and differentiation of its nine natural populations in Zhejiang Province by using random amplified polymorphic
DNA (RAPD) technique. Twelve random primers were selected in the amplification, and 164 repetitive loci were
produced The percentage of polymorphic loci in each H. miconioides population ranged from 14. 60% to
27.44 %, with an average of 20. 73% . Among the-test populations, Kuochangshan population had the highest
percentage of polymorphic loci, Simingshan population took the second place, and Guanyinping population had the
lowest one. As estimated by Shannon index, the genetic diversity within H. miconioides populations accounted for
27.28% of the total genetic diversity, while that among H. miconioides populations accounted for 72.72% . The
genetic differentiation among H . miconioides populations as estimated by Nei index was 0. 7157. The genetic dif-
ferentiation estimated by Nei index was generally consistent with that estimated by Shannon index, 7. e., the ge-
netic differentiation among populations was relatively high, but that within populations was relatively low. The
gene flow among H . miconioides populations was relatively low (0.1987), and the genetic similarity ranged from
0.6557 w0 0. 8119, with an average of 0. 7306. The highest genetic distance among populations was 0. 4229,
while the lowest one was (.2083. All the results showed that there was a distinct genetic differentiation among
H . miconioides populations. The genetic distance matrix of nine test populations was calculated by using the
method, and the clustering analysis was made by using the unweighted pair group method with arithmetic mean
(UPGMA). The cluster analysis suggested that the nine populations of H. miconioides in Zhejiang Province
could be divided into two groups, i . e. , eastern Zhejiang group and western Zhejiang group.
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Table 1 Basic conditions of each spot of H.miconioides populations

REHEREHTEEAN O FHERRES T, &
PEMMERFRNLE 1. S HESREVLEER 20 BRBEH
¥R, HARHIPRIEI AU BE B 7E 30 m UL B BUE MM S1iet BT
g Ho, FRSDEA(DAMRBKEREREE
F)HEERE, - 70 CHRIEBKHRA, # DNA 5.

w B = WG BREE
Population Locality Geog=zphical Altitude
location (m)
;J(;aoj?fng(xn %Ejgn?gtx%stry Centre, Xinchang City 2923'N, 121 06’E 880
Smmgthan( SMS) Mo Eorstry Centre, Ningho Cit 2939'N, 120 59'E 560
B raban(DPS) B e mtain, Panan Ciy 2859'N, 120 32'E 70
fﬁﬁngsbm(KCS) Eu?c{:&az%ountain. Linhai City 28 49°N, 120 55°E 950
'?‘Eia{itﬁshan('l‘TS) ’?‘Enaérftf ?aiuumain, Tiantai City 2915'N, 121 06’E 780
il%Eish:Un(BS) éﬁeﬁigﬁtam. Jinhua City 29 13'N, 119 38°E 600
I;;F:)nélgllijaishan(DBS) ﬁiﬁiBMLguntain, Dongyang City 29 30N, 120 26'E 930
:}Fankt}})g(GK) Eﬁﬁ? AR Town, Linan City 30 08'N, 119 0I'E 980
z}mu?nijiznping(GYP) giuifyijﬁgitiggmg Town, Linan City 30 10'N, 119 06'E 1140
22 BRATE 3 RS
2.2.1 DNAER G &R FAI%#ER SDS &, i XamBIE
IERM DNA.DNA £ 0.8% BUSHBERw kA7, § cis 3.1 S

BEEASMAR(EEXERERS AR MBER, - 20
CTHREEZH.

2.2.2RAPD VM E=Y S E FEHSI YW E £% Sangon
AR T RR & S, 248 4LH PCR T B F
$9:94 CHIZEME S min, 94 T4 1 min, 40 TIBA 1 min, 72
TIEM 1.5 min, 3£ 35 MEH ;72 CREEM 5 min. AR
R {ERE Thermol AR E ™/ Px 2 HIFFN P #IT, I ¥
FYELA%HIFIREER (5 0.5 pg-mL ™ WRILZ.68) P
3K, HL3K R WHR 0.5 x TBE, A 200 bp DNA B B (4% T it
g, A GISEBRRE AL (LERERNERFAF)HE
R,

RAPD % F#E B4+ ¥UH 200 bp DNA B B4 F it

g, MRRE YR LR TR R, FHiC R 1, &
WiEA 0", BRI R ihEE.
2.2 38ELE RH POPGEN32 Sk #f72 B A K
#  Shannon 1630 Nei i3 B IE D L RBM K it 247, R A
FAR 3 B0 38 b AU R 4 BE X B (Unweighted pair group
method with arithmetic mean, UPGMA) #E175 284 #7.
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Table 2 Sequence of 12 random primers used in RAPD analysis

B4 Primers %1 Sequences

S125 CCGAATTCCC
S169 TGGAGAGCAG
S24 AATCGGGCTG
S313 ACGGGAGCAA
S71 AAAGCTGCGG
S315 CAGACAAGCC
5328 GGGTGGGTAA
5323 CAGCACCGCA
S65 GATGACCGCC
S160 AACGGTGACC
823 AGTCAGCCAC
S89 CTGACGTCAC
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Fig.1 RAPD amplification of H. miconioides in Dongbaishan population
produced with primer $125.

1~20;MEH Individual; M:200 bp DNA # 4+ F & 2 B4 200 bp
DNA ladder molecular weight marker.
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Table 4 Genetic diversity within 9 populations of H . miconioides
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Table 3 Percentage of polymorphic loci within populations of H. mico-
nioides

BB BAl AN FBALEN BBE HHLEE FELUS
Poplstions  Semrples  Total of  Numberof  HHE Numberd HAHE
ld  polymorphic Percentage of unique lod  Percentage
ld  polymorphic o unique
lod, P Yod, P
(%) (%)
X] 20 164 34 20.73 2 1.2
SMS 20 164 38 23.17 0 0.00
DPS 20 164 31 18.90 2 1.22
KCS 20 164 45 27.44 1 0.61
TTS 20 164 35 21.34 1 0.61
BS 20 164 37 22.56 0 0.00
DBS 20 164 33 20.12 1 0.61
GK 20 164 29 17.68 2 1.22
GYP 20 164 24 14.63 0 0.00
I3 Average 20 164 34 20.73 1 0.61

3.3 FERESEN

B3 4 B[ A1, Shannon $E ¥ G A 9 ©~-L-FHE
PRI B IS S REYE R 0.1257. FEE LR BE Y8t 1%
SRS, HKEEBA LR, MEFERERK.
NeifBB R O L FHEMBERNNERS AN
0.0869, # Shannon HEEK. A BHAMEHE L H
HEX/DMIF 5 Shannon 1§ B ¥ &1+ MEE KA
G, BERUEELAFRS, ML EFRZ, BT
FPFEER K.

i XJ SMS DPS KCS TTS BS DBS GK GYP 4

index Average
Shannon 0.1079  0.1407  0.1163  0.1704  0.1346  0.1352  0.1243  0.1109  0.0909  0.1257
Nei 0.0717  0.0974  0.0809  0.1184  0.0939  0.0931  0.0861  0.0775  0.0634  0.0869

3.4 FEsESL

& 5 7] 4, Shannon ¥ B R FIHEFE N
RGN 0.1257, B0BE BTN
0.4608; EE BIEL R, KEAFET MR
(72.72%), B MBREERE 27.28% . Nei T8 5
R 9 ANFEE S MEE S TN 0.3057, B
BHYE K 0.0869, FEEE 9% 0.2188, FiEE[E]
ARG L R BN 0.7157. 3% 5 Shannon ¥ E
MR —5, BN RESHEE LR, A4
LW REERFETHEER. L FHEMBERY
EEWH 0.1987, KEAFIEE FIHHEH FLAR/D.

e Neil "7 B it B -1 F 75 Rt (8] i 33 45 4 0)
BZIER (K 6), R KW, 9 ML TR B HIAY
1% M L B A 0.6557 ~ 0.8119 Z [H], ¥ K
0.7306. H Filh & iR & 1 5 135 v BB AH BE 7R,
B AL B, W& 57 5 70 B WL R B A 8t 4% AR
BB, MEFRBRSTHHEE R &M ®IEHE

fBLEE S 55 B B A9 AH B0 BE AR XS e /), R EA XL F 5
MESHEMBEOSLEX. RN REERK
oA 0.4229, B %N 0.2083. L LAE B, £FIE
FEEE S RAE e, REMBRENRFFS
Ty, KB A EEBE W N 0.2083, KA A FEE
EHE BT —E M 1k.

Fs FALTFEHFAGSHNERTHREST
Table 5 Genetic diversity index analysis of 9 populations of H . mico-

nioides

Shannon 153 Nei #¥
Shannon index Nei index
REARELRE HEAERZRRE

Within population genetic di- (.1257 Within population gene diver- (.0869

Ry e - -
Total g\enetic diversity, Hsp 0.4608 Total [;ene diversity, Hr 0.3057
FRARGEHALE FHARHSRELER

Ratio of genetic diversity with- 0.2728 Ratic of gene diversity within (.2843
in population, Hpop/ Hsp population, H,/ Hr
HRAAFSRELE SN
ﬁgﬁgg;‘g&ﬁ“my 0.7272 Genetic differentiation among 0.7157
(Hsp-Hpop)/Hsp populations, Gsr

EHIL Gene flow, Nm 0.1987
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Table 6 Genetic similarity and genetic distances among 9 populations of H . miconioides

OB X] SMS DPS KCS TTS BS DBS GK GYP
Populations

XJ - 0.7562 0.7646 0.7524 0.7300 0.7095 0.7185 0.7227 0.6708
SMS 0.2795 - 0.7303 0.7433 0.7349 0.7085 0.7207 0.6825 0.6557
DPS 0.2684 0.3143 - 0.7531 0.7781 0.7562 0.7348 0.6862 0.6696
KCS 0.2845 0.2966 0.2836 - 0.7696 0.7579 0.7402 0.7278 0.7072
TTS 0.3147 0.3080 0.2509 0.2619 - 0.7604 0.7481 0.7581 0.6875
BS 0.3431 0.3446 0.2794 0.2772 0.2739 - 0.7794 0.7525 0.7142
DBS 0.3306 0.3276 0.3081 0.3009 0.2902 0.2492 - 0.7245 0.6844
GK 0.3248 0.3820 0.3765 0.3178 0.2770 0.2844 0.3222 - 0.8119
GYP 0.3993 0.4220 0.4010 0.3464 0.3747 0.3366 0.3793 0.2083 —~

JHRLE E AR Nei BEHTUE, MALT 7 ABEERE Nei's genetic similarity (above diagonal) and genetic distances ( below diagonal}.
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R, B EE BB/, -5 HEFB R E M ET
HYBt 1 BE B X 5 H B M A i R KB Y &, BIRPEY
16 £ 3 £ B Y 00, LBt A BE S AR R B/

BAEEE Genetic distance
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Fig. 2 Dengrogram produced by POPGENE software for 9 populations of
H. miconioides .

GYP

4 i ®

AL RAPD FFR R, 9 ML F R R FEEA
BEMETHETE 14.60% ~27.44% 2 [, FH K
20.70% . Shannon 831 Nei 35 ¥ 3T RAPD $UiE
StEREY, CFESHBABRMKMBE SR,
HAFXE S AR 0.1257 #10.0869. 15 & Fir B 4] 77
TEH B4 8 15 43 4L, Shannon 15 ¥ B 7R FBE P9 A 8t
BERERS B SHTER 27.28%, TO FEEAI 214
72.72% ; Nei 18 305 B FBE 3 B9 A BB, FRBETR]
HRRE K. WL FERBER . FEEE A MER
E—ERREL, MR EMLHEST

FOBEPT . Nei 35 800 T G0 0 BE IR (9 45 SH L R 30Y
0.7157.
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EEEMR SEAMRAZEEAMN M EREERE
RIS, TR A B R, R
[ A 25 /N 3 0 5E B FT L S BUR R R BB 2
E#RUOl oA L FHRXRMHBHFSAOHEME
AE, BEREERER, MWF T BEAERN
1140 m, TP F8E 2 560 m, ERMER K
KA E A - TR B E T8 AR ™
xR,

& FAE Fp B 18 8 1% A 0L B 0.6557 ~
0.8119 Z[H, FHH 0.7306. K P HEEZ MM FIEE
FH B AR ARE B, #EHANERS, WFTES5H
B R R RGOS B K. E FHSFHBEFE
HEW&E MRENREEEES N
0.4229, B &M 0.2083. EABEREMN M FEE T
DLFP R BB EE BN 0.2083, F W FEAFEEE
BT Sk R IEF B EI A8 F BE 2, SR | UPGMA
B o MREEEITRET. BERENER, KEK
TRHLE oML TFHFBES AR, KK
A VG SR B RAP AR IE/MNE B L A&l
XEeEW. FEEL. LM EAEB LS 7 AR, mIK
BEGZME N TR, X5 H 45
KBV &, BNRIEE (6] i b 280 2 0T, Halt 4 BE
WAE R,

UL, Xt 15 B BEYETE A R R I b BTl M 4
BREER. —BEH N, BESHETDAN £
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MREMNEZERHE, HEREYH S HEERP P E
S EAGRES B b, MR ERE SR KT
EERLRREURESE RS LSEmY ey E
KB EHE, N TFRETHREF RHEERA—NFEER
T SRR, TR R & 5, 10 R
B EE ERILARER BHRFAENFE
M HR, I FE PR ESHETEFET
FPBEE], RIPRR L FHEFEN FRIBE SRS
FREE NELTFHEORERERBIEP IR, bt
FEMNEFOEZENEE EREERAHFE
EEAT-E TR ERE, k-t FHEMEEE
MERR, FHATHESHEENES, ATTRS L FHE
MR WENGES. B, T THEMREERL
MR ES L, TR, REREREEYF
B XEEREENE, REBEBR S AR PR
HAREARMREP - THEORES B $IT,
HE—BX LT FHEIBTHE, TRAHFH

PRIRY], REF TR AR, HEBRMZM L#ET
FME, B PR A RCR, R EE R EA
B, LUREMRIP R E S HERN EH.
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