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Abstract; Castanopsis tibetana is an evergreen hard wood tree of red Castanopsis, which is one of the excellent commer-
cial tree species. C. tibetana has great development prospect and ecological value in China. In this paper, the genetic di-

versity of 61 individuals of C. tibetana collected from five plots (Shaowu, Jianyang, Jianou, Zhouning and Pingnan) in
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Fujian Province of China was analyzed by means of inter-simple sequence repeat( ISSR) marker, and the genetic rela-
tionship among these individuals also was discussed by cluster analysis method. The results showed that 158 bands were
amplified from genomic DNA of 61 C. tibetana individuals by ten inter-simple sequence repeat (ISSR) primers, and
there were 145 polymorphic bands with percentage of polymorphic band of 91.77%, in which, the percentage of polymor-
phic band of UBC817, UBC819 and UBC42 reached 100.0%. Percentage of polymorphic band( PPB) , effective number
of alleles (Ne), Nei’s gene diversity (H) and Shannon’s diversity index (/) were obviously different among five C. ti-
betana populations,in which all indexes of population in Shaowu were the highest, populations in Zhouning was the
lowest. Gene differentiation coefficient and gene flow of five populations was 0.144 0 and 2.973 0, respectively,
indicating that 14.40% of overall genetic variation of five populations exists among populations and 85.60% within popu-
lations. The gene diversity among species ( Ht) and within species (Hs) were 0.395 8 and 0.338 8. It is suggested that
the genetic diversity among species of C. tibetana was relatively rich and the interspecies variation degree was higher than
intraspecies. Genetic distance among all populations differed obviously, and the genetic distance, between populations of
Shaowu and Jianou was the nearest (only 0.081 5) while that between populations of Jianyang and Zhouning was the far-
thest (0.162 9). Five populations could be divided into three groups by cluster analysis, in which populations of Pingnan
and Zhouning were two separate groups,while three populations of Shaowu, Jianou and Jianyang were gathered into one
group, which could be divided into two sub-groups further, one was Jianyang population and another contained popula-
tions of Shaowu and Jianou. It is suggested that populations of C. tibetana tested possessed higher genetic diversity, and

there were frequent gene exchange. The genetic diversity of C. tibetana could be accurately revealed by means of ISSR

marker analysis.
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Table 1 Basic status of tested populations of Castanopsis tibetana
g - R Pl 1t TRk
JE B SRAE M 2R S . PR
. . . . . Rainfall .
Population code Sampling location Latitude Longitude (mm) Sampling No.
SW HRETT Shaowu City 117°39'35" E 26°57'1" N 1770 14
Y FBAT Jineying City 117°4238" E 27°39'13" N 1742 10
JO FERE T Jianou City 118°26'1" E 27°13'19" N 1 663 14
ZN 7B Zhouning County 119°16'59" E 27°3'4" N 2 069 13
PN e Pingnan County 117°28'48" E 27°20'32" N 1 842 10
1.2 A% TR T Bast A Z AR RE R (H) | JE R R

1.2.1 #% DNA I BRAEHERE MR 3 g, IRA
HAFE A3 H B, SR FH AR 3K 7 85 7k 4 B4 4 KL DNA
(1525 ,2015) ,-20 C IVKAFARBAE 45
1.2.2 51 4h0 ik S BESE ISSR L /i h 514
e Y 7 1k (2R 0] AU E A, 2013) |, 38 £ %5 100
2% ISSR 51yt A7o ik , Lo vE 10 23S Hr g i, 15
S H, mAE MG B RARE s 1, T A
TR HE AL SR AT
1.2.3 PCR ¥ ¥ 54 m  ISSR-PCR WA £ BAF
4720 L, % 30 ng #i4 DNA 0.4 mmol - L dNTPs,
0.75 U Taq DNA & f#,3 mmol - L' Mg*, 0.3
pmol « L5 ¥y, H4iK M2 . #44E ISSR-PCR K
PR N 94 C WiAEYE 2 min; SR)5 T 94 C Ak
30 $.50~59.3 CiE k 30 s(HRAEAFE I HH Tm 4
1715 BARGE KR ) (68 °CFEAH 2 min 30 s, 3L 40
AMEER ;72 CHEMR 7 min /A7, FREEFSECH
0.7% M BB EEE IS (% /D itk £ B ) LK 30 ~ 35
min(4~5V - em™) ( HH555,2015) , Ik & WG
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B (SC) MANSLIEE (DS) , BRI/ MK UPGMA
BxhE A R R TIRIE ST

2 HER54H

2.1 ISSR-PCR # &4 R o4
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e 2 A E  EE MR 10 519817 ISSR 4
M, 10 2551 RS LA e s 25 IR L3k 2, MR 2
AL 10 22519 (AC)n (AG)n (GA)n 51¥ 5
280, UL HESE I T T BB E K (AG) %
HRRER)TH, ANEGIHEY A 250
FOM B, AR ST R 10 255 19 Bed B R 250 ~2 000
bp, 2L 1 HH T 158 ZRIE M A, Horh 2 &
145 25 25 |1 B 500 80 13~19 2% PR 2%
SR I 3 B 280N 15.8., P H 10 Sk
W2 514 UBC80S, ik 19 4% M4 it i 10
UBC846 559,10 13 4%, Hrh, 28 MKW R
Z )2 UBCS80 S5 (18 5%) ;M & 25k &4 Kl
DHYSN UBC830 S 51 (11 %) . #5512 851k
S H 2% (PPB) 4 73.30% ~ 100.00% , -1 K
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1] HIHaA 45 . BT ISSR bric iy a4 FHEIR A% AR AT 45
*®2 HAT##EEFZES DNA ISSR -PCR KBNS MIREFTI R LR
Table 2 Base sequences of random primers used for ISSR-PCR of genomic total DNA of Castanopsis tibetana and its amplified results
514 BEEFS (5'-3") non Number of Percentage of
i /a1 Number of . "
Primer Sequence (5'-3") . polymorphic polymorphic band
amplified band b
and (%)

UBC-808 AGAGAGAGAGAGAGAGC 16 14 87.50%
UBC-817 CACACACACACACACAA 14 14 100.00%
UBC-819 GTGTGTGTGTGTGTGTA 16 16 100.00%
UBC-821 GTGTGTGTGTGTGTGTT 17 16 94.12%
UBC-824 TCTCTCTCTCTCTCTCG 17 15 88.24%
UBC-830 TGTGTGTGTGTGTGTGG 15 11 73.33%
UBC-836 AGAGAGAGAGAGAGAGYA 15 13 86.67%
UBC-842 GAGAGAGAGAGAGAGAYG 16 16 100.00%
UBC-846 CACACACACACACACART 13 12 92.31%
UBC-880 GGAGAGGAGAGGAGA 19 18 94.47%
&3t Total 158 145

- Average 15.80 14.50 91.77%
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Table 3 Analysis result of genetic diversity of five populations of Castanopsis tibetana in Fujian Province based on ISSR marker

LR S A . )
) SIS SR IR B 25 i L P % ﬁ%’lfﬂi Nei’ s Skl_a{mon”s
TR EZ xS X [Ep) RN 4537 i PR B R % Er B4 = B ek
. Number of Percentage of Observed number . i ,
Population . Effective number Nei’ s gene Shannon’ s
polymorphic band polymorphe band of alleles h L . Lo
(%) of alleles diversiy information index
B 144 91.14% 1.911 4 1.630 7 0.362 2 0.531 3
Shaowu City
HEBH 143 90.51% 1.905 1 1.614 9 0.353 0.519 1
Jianyang County
R 143 90.51% 1.905 1 1.5517 0.323 1 0.482 4
Jianou City
JAT 134 84.81% 1.848 1 1.574 17 0.327 1 0.480 6
Zhouning County
Bt Fe 136 86.08% 1.860 8 1.571'5 0.328 9 0.485 4
Pingnan County
S Average 140 88.61% 1.886 1 1.588 7 0.337 8 0.499 8

PG PPB #1353 100. 00%., I A] UL HEm) 5
A B B R B B st AR s AR
22 R BESHEEST

2 3 e TR ISSR 2 FAricx w5 44
HERR BT I8 1L ZRE AR AR 0T, 25 R R B . 2K
SRR Z M A B 2 B4 H /3% (PPB) |
BRI FLN B (Ne) Shannon’ s ZREMEFEEL (1) 1
Nei’s SEPZHEE (H) ¥ B25 . ARRERN#S

TR bR A e, WY b T A, 4 AN i R T
A TOR TR NG, 5 MR R Z 8%
WHYHN 84.81% ~ 91.14% ,F-HI{H N 88.61% ; W
DA FE DB (Na) }1.848 1~ 1.911 4, F (K
1.886 1; AR HEFEL(Ne) H1.551 7~1.630 7,°F
KIE41.588 75 Nei’ s JEH ZHFEE (H) 70323 1~
0.362 2, F-¥J{E40.337 8; Shannon’ s{5 BAEE(1) K
0.480 6~0.531 3, F-H{E 40.499 8, ZAMELAM 4>



46 i W7

37 %

Rl w0 kBN (91.14% ), 7 BH A A R R 2
(90.51%) , 111 5t 7 ( 86.08% ) F1 J& 7* ( 84.81% ) NI %
i%; Ne H Fl I &gt gl s S22 ARk, BH A
KRR Z, e e AR, T S 7 DU e i, 3k 3 P ) 4 T A
[B) A% 2 RE KR
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A AT T 40T, NFE 4 55T LUE Y, 44 SR B
()28 5 5 13.81% , JEHEN S 515 86.19% , JE HF PN il
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PRI A5 O AT, Nei” s st L Z4F
YA HT IS5 N AMOVA J3 4 A5 45 A 22 A8 K
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Table 4  Analysis of moleculuar variance ( AMOVA) within/among Castanopsis iibetana populations

A5 5K U i th ¥y Vo o ERES PHIst %k 1 PERG
Source of variance df MSE ) Total variation Dst P-value
componebt (%)
Jo o ) 4 35.013 2.293 13.81 0.138 1 <0.001
Variance among populations
JERERN 56 7.083 7.083 86.19 0.861 9 <0.001

Variance within population
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4 SEFEFEHR AR AR 00 8 A% 1 B Al , AR
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LR RRIEBATT LIS, FE i 4% 56 R b A f%
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BF,61 AHEAATT 73 = KR8 56— 2K R AR
BRI A PH Y 38 A BPk ;R A bR R Y 10 4> ERLEE
BN MR AT TR 13 A HUpR W R A =
s, WEBIEKFE 45 M X 0I5 A FUA I R 7E — i
REHZ b X AR

M 12345678 910111213141516171819 20 212223
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K1 846 SHIMTEMALE AR T
P4 23 AFEAR T PCR 45
Fig. 1 PCR results of 23 specimens with Primer

846 and optimized reaction system
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Fig. 2 PCR results of 23 specimens with

Primer 880 and optimized reaction system

5 ANEHESEREA LN 4] DNA, 315 T 158 451 Mika
JE DNA 5417, Z 800 145 56, 28500 A
433 (PPB) iK% 91.77% ARYEEHT 1Y 22 5 420 i i X
T S AR HEERE . Hamrick et al (1992) W58
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65% ., HIULRIAT, HH RS 5 fBE 2 A,
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A5 AR AL T AR IO Bk R SR Y
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AT I b B 5375 P 3 30T P A e S R SR
FE— R, T 3k 6 R R] 1) 8t 1L 5 e 25 SN, ok
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S SE W &t Srw I FE Ny e NS LSl ai]
K 15 R R 7 14 B T 25 1 kST A R S 16
P 81 25 SARARGT AR o (A1 1 ] 1) st A%
B 0.03~0.20, FHL R E— A 0.80~0.975
V1) A S B (B A R 2 — I st A oAk, 2 R
HCAZ PRI 26 S R 1 3RO 25 55 PR 3R )52 ), AR T, AR i
Thorpe ( 1982) MFREHIS(E K F , iX 5 /> 444 J5 #F
J58R T[] — M B AR

M B Fhig L 2RV 228 L R
7K1 Nei” s JE: K Z R (0.337 8) , Shannon’ s
ZFEPEFE L (0.4998) M Z M AW A R
(91.77%) %, ¥ifam TH MMM N EA B IR
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Bl 3 T ISSR ARichy 5 M HHERRERY UPGMA R
SW. B, JO. #EL, IY. #F, PN. JEF, ZN. T,
Fig. 3 UPGMA dendrogram of five populations of
Castanopsis tibetana based on ISSR marker
SW. Shaowu, JO. Jianou, JY. Jianyang, PN. Pingnan, ZN. Zhouning.
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4 JTISSR ARICH) 61 MEHEAMAE UPGMA REIA]
Fig. 4 UPGMA dendrogram of 61 Castanopsis
ttbetana based on ISSR marker

x5 BEEHESEFENBEEHEUREY (MH%LR)
MEEHEE (MNALTH)
Table 5 Genetic similarity coefficient (above diagonal) and

genetic distance (below diagonal) among different populations

of Castanopsis tibetana in Fujian Province

YA

Population SW JY JO ZN PN
code
SW # % % % 09189 09218 0.9001 0.9018
JY 0.0846 = * *xx 08930 0.8496 0.8843
Jo 0.0815 0.1132 * * = = 0.8779 0.897 6
ZN 0.1052 0.1629 0.1302 = = * * 0.8805
PN 0.1034 0.1230 0.1080 0.1273 = * * =

(Thorpe , 1982 ; Hamrick et al, 1992; 5K MR A1 % 1E
7 ,2004) .

FEPRUE (Nm) | 2 52 0] S8 J0E PN 350 0 J 0 (1] gt A%
TR ESERNER, ARG, Ham-
rick et al(1992) il Wright (1931) RYWFFE B, A%
JEREI/IN, IR T 8055 T 1 1) SURER 1k &
[i) A1 38 A SR AR 17T 5 AR R 352 A% 43 Ak 5 BRI Nm< 1,
LR AR SR 2 AL A E R R, A
i 5% 3 if POPGENE AK 1 15 Y 44 E 3 X ik
2.973 0, KT 1, KRB R Lk 4A 4HE JE R[] A1 3t A4 122 A
SR B E 1k

FH T AS A 50 0 S5 5 AR SRATE S R A X R v | B
A NE S ALK, IR RS 2 il 7w A i
() A B A S5, WSOATh R AMUE 7 A ) A o B S DR 1Y)
W T AR, S R E R B BRI (IX)
ATy )P W 5 ) SEATRE R A O R I 2 R

7 X B RE AT 5 A 20 R I R T A 45 R A T 5 00
Br, IRl 228 BB ORGP M) FH 5 o B A
Mo S RE R B AL, 25 2 A i A% 7 M g A g AL
LR E S
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