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Abstract ; Camellia japonica is an important horticultural species, widely distributed in East-Asia. Four popula-

tions of C. japonica were analyzed by ISSR markers to detect the genetic diversity. Twenty primers with discernible

DNA bands markers were applied. The percentage of polymorphic bands,Nei’s gene diversity ,and Shannon’s infor-
pp p 8 polymorp g y

mation index were 64.06% ,0.2390, and 0. 3548, respectively, indicated that the genetic diversity of C. japonica

populations was relatively high. The value of differentiation( G, =0. 2241 ) affirmed that C. japonica had high genetic

differentiation among populations. The effect of geographical isolation had great influences and significant correlation

was found between genetic distance and geographic distance(r =0. 9653, P <0. 05). UPGMA analysis revealed that

populations on the same island had a closer relationship. In order to maintain genetic diversity and resource utiliza-

tion of C. japonica ,management strategies were proposed that natural population should be protected in situ from hu-

man disturbance to facilitate its natural generation.
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L e e 1Py o N A O - 7 i R (MY
b DX, FCA R LU B 2 KT b DX A 43 A vy AR 5
Iy B B AL 5 W2 FEE R A S X,

e o K5 B A L 25 ARE 32 B0 A T 0L 3 b
T BEE , FUBEAR /N, SR B A VRS Y b g
RIZFFERZOEAAEY), MRER SRR Z, —
R 3 ~4 A B3 ~4 m, i 0E 3 m 24, it
G 7.4 em 4.4 em Ay EAREER (R
4.5 cm)

BRI B KA (e A0 F 20 A e, 36
1000 43Kk, 15 2 A Bl B 9% 1 L3R b i ir 2
N/, 5 ARG SS H AR XK LI AR AR 4
JEEE ST b A 25, E N 35 B AE 50% ~T70%
N Z HHEARBNEAIR, Z4E KIS A4 2k
KFhdods A HEZ (— M2 ~3 1), mETE
2.5~3.5mzu, BFEAER S EE1~3 m A4,
FeF HARTE 20 ~30 em, R BFFE5 5K 6.6 cm |
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BE 5 )35 W0 T R RE ( SCD ) FEEBF <7 At (HIS) (%
1) o >R JH (8] B BE 2 BORE 32, SR TE] B 2 10 m LU
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Table 1 Sampled locality of C. japonica populations

Giics FEAEL 7

Population

Ho TR A 4K (m)

Number Locality Geographical location Altitude

HEAEZE THZ 30 BRIESHMEAEZE 29°48'N,122°18'E 12

RKL 7)) 30 RFYIRFFIL 29°25'N,121°42'E 372
AR SCD 30 B 5 E0HE  30°00'N,122°24'E 288

Sz
=
BV HIS 30 WEESMETUL 30°00°N,122°23'E 291

1.3 DNA f£EL5 PCR #1%

RHICR CTAB " SIS IR 41 DNA, H]
1 x TE W BN - 20 C vKAR T O Fr 45 . dl it
1% BrREWHEEIE F vk FI 225G BETHRI DNA ¥
JERAEE
1.4 PCR ¥ 38 535|¥i%i%

POLK A E ISSR S AR FR 4 :20 wl. PCR S
KZF & 2 pl 10 x Buffer 2% Wi, 1.5 mmol/L
Mg®*,0.2 mmol/L dNTP,0.6 wmol/L 5|4),1.0 U
Taq T ,40 ng DNA 4, 14. 2 pL JCE#7K, PCR §3
RPN .94 CTIASM: 5 min;94 CZARH 40 s,1B 2k 45 s,
72 CHEFH 1.5 min 40 MEFR;72 “CHEMH 10 min,4 CAR
f£, PCR =W 1. 5% BrBEWHEERE (7% 0.5 weg/mL iR
R EE) T 5 V/em HE T HLIK 90 min, Bk 45 5 H
RIS R Z 58 (FR-200A) 11 IFIC 5%

MAT Fl ASRHEY A9 1SSR B 73 4 18 P 1% B 60
NG, AR TAEY TR () RS A RS A S
J, AR S PG 25 SR T 20 AN R RIS M L
HEMELFREIYITI(R2) .

1.5 HERESLSH

Gt 2R I A B VKO A% M [F] 1Y SRl 2 ) 1
FEPI A EARTE A DNA Fr B, 8 v DK 3% rh g i
ZAl (BdESS ) oA 1, e T 0, B A 0/1 =
JUHLFE . SR POPGEN 1. 32 {440 115 %
AL A 43 H ( PPB, percentage of polymorphic
bands) Nei's 15 ZF:ME (H, , Nei's gene diversity) |
Shannon’s 1 & 8 %4 ( H, Shannon’ s information in-
dex) | W% 45 37 FE KL (N, , observed number of al-
leles) A RLEENFEREL(N, , effective number of alleles) |



596 N7/ A O O S 14 %
F2 ISSR ¥ i34
Table 2 Primers used for ISSR amplification
5149 EIEED HAHRIE(C) BRI PEMER st
Primers Sequence Annealing temperature Number of bands Number of PPB

recorded polymorphic bands

UBC810 (GA),T 54.8 11 9 81.82
UBC811 (GA)4C 54.8 12 10 83.33
UBC813 (CT)sT 51.2 10 8 80. 00
UBC818 (CA)4G 51.2 9 8 88.89
UBC824 (TC)4G 54.6 11 9 81. 82
UBC825 (AC)4T 52.2 13 11 84. 62
UBC827 (AC)4G 54.8 11 8 72.73
UBC834 (AG)gYT 53.9 7 5 71.43
UBC835 (AG)gYC 56.2 9 7 77.78
UBC836 (AG)gYA 51.2 10 8 80. 00
UBC841 (GA)gYC 56.2 13 10 76.92
UBC843 (CT)gRA 54.0 10 9 90. 00
UBC848 (CA)4RG 54.8 10 8 80. 00
UBC853 (TC)4RT 51.2 11 10 90.91
UBC856 (AC)gYA 56.6 12 10 83.33
UBC866 (CTA)¢ 61.8 12 9 75.00
UBC873 (GACA), 51.6 8 6 75.00
UBC880 (GGAGA) 4 53.6 11 9 81. 82
IR43 (GA)4CT 52.9 9 7 77.78
IR53 (CAA), G 56.6 9 7 77.78
Total 208 168 80.77

Y=(C,T),R=(A,6)

BAEME R (G, ) Nei's BALHE (D) Figt & —
(D) FEW WAL (N,) AN, = (1 -
G.,) /4G FIH] NTSYSpe 2. 10e B A4 #r 3545 1)
A% B [, #% UPGMA (unweighted pair group
method using arithmetic averages) ¥4 ¥E4T R IS4,
PR

FIHT GenAlEx 6. 41 B X Ah 1435 1% 434k
4T AMOVA (analysis of molecular variance ) J7 2543
Mro I CARRAE A A7, >R I Mantel 46 56 5 73 B i
FHF [R]85 1% I 2 Rt JERL S 25 900 DG Ak

2 FHRE5HMH

2.1 WIZFEMEBER WK IRE SN

20 5 IWIFE 4 AFIEERYFE 41 DNA b4 3t
135 208 et , Horh Z 85l 168 4%, 28 5
HArl(PPB) 73 80.77% (£ 2) , I A RN 4l

DNA Z8ME R, ViR B KEEE E2ED T
100 ~ 1000 bp, B35 Wi/ 15 8] 7 9 W, I %
13 273645 P 1) 10,4 297104 FEEKE 28
A A E 53 e (PPB) B ZE ARV Bl 62.02% ~
66.83% , -3 64.06% (3 3) ., 514 UBC824 1y
ISSR ¥ 45 R WK 1,

TR A HEAL T Hardy-Weinberg “F-Hi 5514 T ,4
AT T3 RE LB (N, ) O 1. 4216, 73
Nei's FER ZREMEFEE(H, ) M 0. 2390, 44 Shannon

FEIEE(H) A 0. 3548, % S HUHIE T HFRKF
FREER] 8% ZFEVE S 80 BT 22 5, A A0S R T
BN, T RAE N 1. 4352 5/ IMEM 1. 4122 ; Nei's &
RIZ T8 80 (H, ) B KAE M 0.2478, s /IME R
0. 2324 ; Shannon {5 QG EL(H) J KAE A 0. 3654, fix
/IME R 0. 3487 , R ILZE P RE Z (] A7 AE & — 2 19 35t
25,
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M: Marker; 1 ~30: THZ FIHEA~A ;31 ~ 60 : ZJ) FIFHEAA ;61 ~ 90 : SCD FIIHEAA ;91 ~ 120 HIS A
1-30 : The individuals of THZ population,31-60 ; The individuals of ZJJ population
61-90 ; The individuals of SCD population,91-120 ; The individuals of HJS population
1 5|4 UBC824 7 ISSR ¥ 1#4E
Fig. 1 ISSR profile of four populations with primer UBC824
R3 4N LFEMBNRESHESHY
Table 3 Genetic diversity for four populations of C. japonica
PR AL
’ N, N, H, H PPB(%)
Code Number
THZ 30 1. 6490(0. 4784) 1.4122(0. 3926) 0.2355(0.2059) 0. 3487(0.2900) 64.90
Al 30 1. 6683 (0. 4720) 1.4352(0.3935) 0.2478(0.2057) 0.3654(0.2899) 66. 83
SCD 30 1. 6250(0. 4853) 1.4202(0. 3899) 0.2401(0.2067) 0.3531(0.2943) 62.50
HJS 30 1. 6202 (0. 4865) 1. 4186 (0. 3934) 0.2324(0.2107) 0.3518(0.2995) 62.02
F-H4{E Mean 30 1. 6406 (0. 0223) 1.4216(0.0097) 0.2390(0. 0067) 0.3548(0.0073) 64. 06
YIFIKF Species level 120 1.8077(0.3951) 1. 5457 (0. 3460) 0.3144(0. 1767) 0.4629(0.2473) 80. 77

55 N NFRIEZE  The values of standard deviation are in parentheses

2.2 WIEMBMREEN

FIFH POPGEN 1. 32 {35545 4 DR S AL
2 FERE (H,) M 0.3144  FPRE N SE I ZRE R (Hy ) ol
0.2440, B B 1] 35t 1% 53 46 R 5L G, 24 0.2241, B]
22. 41% (A SAFHE TREE Z 18], I A5 AR 53 R iR 2

RATEMBEN AR Z ], S 3sAE 2 R 1 77.59% ,
B (N, ) 7 0. 8655, 2 WA 111 2% B ] 5 (K] 228 3t
Z B —ERYBREI T e PIFREE(SCD A1 HIS Bl
) I EHE L d8 5L 6, 0. 1369, R BT WALH
29 13. 69% W35t A% 22 FE 1 bl FPRE (6] 1) 22 5 7 A 0
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O o M 14 4

W5 PR (] £ 2E B i i L R (N, = 1. 5758)  Fl
FH GenAlEx 6. 41 B 4347 AMOVA J7 2087, W
4 NFPREZ AR W 2 5 (P <0.001) ,23. 18%
(78 SAFAE TR BEZ 18] | 76. 829% W & A= AR RE A
k2 18], 5 POPGEN 1. 32 #4315 45 S AH T, %1
£ 05 B B 1L MR A% AL R BB

BT Nei's BHEHEES (D) ATE— 2823 Hr R RE Rl Y
WAL EREEE . SCD FHEEAT HIS FHHEZ (8] () b FEHE
BT (1.4 km) , BB B/ (D =0.1039) ; THZ
FREAT HIS Pt 22 6] i b FRIE 85 5% K (22. 3 km) | 5
fEFE B R (D =0.1477) (£ 4) ., £ Mantel ¥
6, K PR BRI 5 0 A4 R =2 1) A7 AE AR G
HHFEZEE r =0.9653,P <0.05, #F—H1F B 15 5 3,
P 25 0 LU 28 bR 545 oAb B FEAE T

R4 4ANThEER Nei's E(EIEENHIREEES

Table 4 Nei’s genetic distance and geographical distance

Gl

Population Tz A SeD Hs
THZ — 6.7 21. 1 22.3
7)) 0. 1151 — 16.2 17.4
SCD 0. 1390 0. 1235 — 1.4
HJS 0. 1477 0. 1345 0. 1039 —

17 Ef A 85 (k) L 22 F A W A6 B 85 Geographical distance
(km) (above diagonal ) and Nei's genetic distance ( below diagonal )
2.3 BESH

R4 Nei’s it 14 #5 25 #9 & UPGMA R K KEl
(E2) , A SRR 1SR 206 2R I W 4, 5 e
S50 SCD FEFAN HIS FHEER A —/N 3 X & i T[]
SRR SZ K PRG35 P A R 2 it AL A AL R
BN, WRAES R (THZ) 5 R FAR B FEE(21)) 5
BN —3 R EE R A RSO R BN, 25 S
P S IR SR O — K3,

THZ

)y —

SCD ‘
|

0.104

HIS

0120 0125 0131  0.136

Coefficient
2 WLiZEFHEE Nei's EEEEE R UPGMA REE
Fig.2 UPGMA dendrogram for four populations

0109 0.115

of C. japonica based on Nei's genetic distance
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FARBR Ml R T 3 kAR R L 5

TP BB 8 521 34. 06% 22. 62% F119. 43% ( &
TR BBE A T 1 76.12% ) (K 3) , F AR
BT RN 45 SR A — B0 AHILEE R 2 A Fh
FREAS R ] (TS % BB 0 v, i H Al 2 Sl [ 1)
AU AR B X 43 0H
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@mo
2 06 f e,
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02 |
g 0.0 N
Z 0o Ko A ASCDFh#E
& -0.2 ¢
% —04 Oo
o6l OMO x HISTIEE
' [s)
_08 1 1 1 1
-15 -10 -05 00 05 1.0 15

MsbRgl1 Coord. 1

B3 4 NWLEMBENELIRSH(PCA)ER
Fig. 3 PCA analysis on four populations of C. japonica
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3.1 WHFBEESHESN

AL AP RN R B 3 A 0 SR A B R AR
WA FEE AR e ISSR A FhRic B R T
FHUBES LA B Y i 2 8 a5 2 b (PPB) |
FRRE PN LR Z AL B (H,) M1 Shannon 22745 {5 18 35
BCH) 5390k 80. 77% 0. 3144 0. 4629 , i {4 £ 4
PEZKE 8 T RE LB & A B 2 5 45 (llex integ-
ra) (PPB =41.2% ,H, =0.153 ,H =0.227)",
AT RPISEHEY) , % B oy A T LR ) A
(ORI 1 LI 2RI RE (19 3 A Y0 R S RHLABS 0 A X 5
K, HARZREKE I A0 25041 L, A1
XA TR AP RIABE AL (S 2 A B RS 1 ARG A5 v g st
L REPE) ) Nybom 4iit T 3T ISSR i 45 /44
RO FIE N 26 N Z PR (H,) S8 M 0. 22001,
T IEAPRE(H, =0.2569) , B IR Y i 15
R A R S ekar ) 2 T L K
J.F. Wendel %" (9 RfF 55 25 S — 5, ol BEJ& B T 1L
ZORPRER] AT R AR R Sh i R A

LWIZS R 8 PR AR HH 2 A R AR EE i
TTSEARSZRY , HIFZ0AE 04 11 255t Hoag B8 1 A )
() — LRI, 25 5 BUS AL BB 5| TIRZAE L
PEVEEE Y 5525 il K TH K Bili 9 BAHE FIIE BT b X
B 2R 45 HR 5 ( Zosterops japonica ) 200 L 4E b
BEZ A B AR, (LR R+ E 2 RS E
TR O WG & IRV 22 Wkt sl 2 L 25+
AR IR R B E AR L2 AR T8
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AL Z R
3.2 SDUSHIRERREE XL EE SR RN

WF5E kB IR) 5 b 1) 1) 3 4% o AR AR B2 (G, =
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BE 214 ( Machilus thunbergii ) FhAE AT 45 R it
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(r=0.9653,P <0.05) UETE T X FAHSCHE
3.3 WIEFEE SRR

FHLE B I 4R rh 3 A FE 4K 10 ~ 300 m 2
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chinensis) & & ¥k ( Quercus wvariabilis ) . F X ( Cy-
clobalanopsis glauca ) F1 75 k& ( Castanopsis sclerophyl-
la) SR AE R 25 S I AR AR R BB R,
B & F L2 A A 9 T00 L RN W0 A A3 A, RS A
N FZEAELL BN AR R Tk, 248 b
PG 2y 43 BB A0 00 A AR DL B L2 b v, o
400 £ELL 1 2 #1300 4R LA b 7 W, 2l AN B 5

T IR AR KR 22, S BRI AT,

AR, BEAE S b 28 A B Hi, B

HT T TR A L 23 B 5 ) e B T R R LA B
XF W5 AR BE AR (A5 2 Bl B RAR I 2B
MR TR NCHBIN, NG, 2O sE 8 05 [ 2%
FRE A0S b D e g 88 sl B fin il %o A 5 05 A B Y
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