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CHEN Wei- Genetic diversity of the natural populations of Betula luminifera- Journal of Beijing Forestry
University (2006) 28(6) 28=34 [Ch, 21 ref. ] General Station of Forest Resource Administration of Fujian
Province s Fuzhou 350003, P. R. China-

Analysis on the genetic diversity of 11 natural populations of Betula luminifera was carried out in Fujian

N E RS . 1000-1522(2006)06—-0028-07

Province - Thirtyfour reliable primers (25 RAPD primers, nine ISSR primers) were chosen to amplify DNA
samples from 77 individuals of 11 natural populations of B- [lwminifera- Based on the 25 RAPD primers, a
total of 270 bands were generated: among which polymorphic bands accounted for 98.52% and the number is
267. Based on the nine ISSR primers. 113 bands were produced and all of them were polymorphic bands- The
results of research showed that among the 11 natural populations. those in Luobuyan Nature Reserve of Shaxian
County and Liangye Mountain Nature Reserve of Wuping County had the highest genetic and gene diversity and
richness , while the population of Sanyuan County had the least one- Also the genetic and gene diversity within
populations was obviously higher than that among the populations. It also showed that the similarity index
between Weimin County and Luobuyan Nature Reserve of Shaxian County was the least - Based on RAPD and
ISSR markers. the 11 natural populations were divided into two clusters according to the UPGMA cluster
analysis, although the differences between RAPD and ISSR markers were observed- All of the results lay a
foundation for the future genetic improvement of B- (umunifera-
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MEERFEAB T N B REAZ M EE R KT
50 m, SRAABERRAD GO Fr B TR EEAS T B0, &
THEMAERAR [ 080, — TOCARIRIKFERAT i
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L2 REHE
1.2.1 DNA #j32m

R FIER R A CTAB ¥ JE[H 2] DNA AR B0 3§
R REL 2 g fRAFRH A 0.2 g JEK T PVP,
FEVR R BE O A IR 2N 50 mL Al B0+
SEMN 150~300 1, py Bk 2.3, T NTE 65°C
T Ay 15 mL DNA #2BUO% (2% CTAB. 100 mmol
Tris HC1(pH 8.0) 1.4 mol NaCl, 20 mmol EDTA (pH
8.0), BB PE R 5] A 65C KA 30 min J5. B HI R
R IONSER AR 0 S 5 R 2818 R 30
~50 Y. Z T 8 000 p/min B0 10 min. 558 B

TH—B 0, B2 U RS R A0 5
(FRFREE S 24 1)l —k - B ETH T 08 .
IINSERFR A UK 1 S5 0T . 218 BEIROR . B s H
ZEORITIE S ] 10 MR BRI S T8
B LAES BT BT DNA ¥5F 300 ML TE &2
IR R AR B DNA (09 R & 5 7 BER/N (R A7 T
—20°C & .-
1.2.2 DNA #5473

S AA 2 g 25 ML, Ho o TrisTHCL (pH 8.0)
10 mmol . KC1 50 mmol , MgCl: 2.0 mmol , ANTP 200
Pmol , 5147 % 30 ng DNA 4R 40 ng J2 DNA %
AHF L5 U o hn 30 ML s R VIR &Y.
AR 1 N S R Fh AR 25 4 - Taq B AT ANTP 2 g
A= T PCR R SAE PTC—100 £ 3% PCR 1Y
BEFT- Z4AK RAPD () PCR & #4725 Hy . 94 C T AS ¥
5 min, 94°C 25 #: 1 min, 36°C 3B K 1 min, 72°C %E fi
1 min, 3£ 40 MEFF; 72°C4EAH 10 min - ISSR 4 PCR §™
RN I CTRAEYE 3 min, 9CAEYE 1 min, TR
50 5, 72°CHEAR 30 s, 2 40 AMFER: 72°C L1 10 min.

®1 REBRGEENEXER

TABLE 1 Sampling locations for natural populations of B- luminifera

A5

PUTR  F RE R SRR AL 0.6, 12, B REE AR R LB, R N EEAR R
B E B AR AR TR ( Schima superba) 2405 X ( Cyclobalanopsis myrsinaefolia))

ST VAT R AR ARGRE SAISERT B 0.9, AR 2 36 18 2000 BRI NS -l AR M B
A% (Almipyllum fortuner)

A 78 W R R WS S S JE 0.8, B AR J2 5 i 2006 . f A W b D BT ( Liguidambar

BRI T2 8% 300, B KAEHR - PR AR Bl 9 38 LA ( Pinus taiwanensis ) ARARS
H LR AR 7 D0 E S O BOAE AR v KRR - R BB AR BN D' B AR - AR PH EE 0.9, BT
KEEKAR - PRERM P ETE ( Castanopsis eyrei) W5 ( Castanopsis fargesii )

PFHE % BT & P R IR SSbk ABEA B 0.9, BEA IR 35 1 100, FRA bRl
YA BRI AR, SRR A T8, A Z R A K R A s AR S &) 25
Ji£ 3090 fp AR By RS 449 3 ( Castanopsis tibetana)

YA 2 T R IR SR Y I A0S BROAR ARG - (ELREAL TT LA D T B
Z MABAHESE s TR/ FRAERIFI TR0

DEBHERT A i RAE 4R A8 AT JEE 0.9, 6 2 ] i AF e 4 A IR B RLBF - FEAS R 2
1096 PR Tl PR | FiHRK

TEARFR L JE B R A B, TO AP MR/ - ILJZ 3 2 B b oy AR I 3
AR B R A KA R - AR AT 9 B4 ( Phoehe nunmu)

FEAJZAR T A 3 S N i o 00 B MO VAR AT FZ 0.7, REARIRAE W 2L K Bty 2 JEE

I Hh 1B /m
b tes JEEERIET S huedt 450
AR T AR T & i 800
AR E AR E 14 750
formosana)
RAEL RF AR X 700
K% IKBERFS BRI IX 1080
Jo& JUIR BRI £ FHUR 800 R B
=7 ZH = In XA R E T 370
LI KRB L AR R X 1200
v BOFREF 1L F AR R X 820
Wi DEEY MEARRPX 570
feca R EAT £ Mt 805
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1.2.3 340

ISSR 5|#)14 [ SN 4K British Columbia X%, %
525 UBC801-880, 3L 80 4~ 5]4: RAPD 5|41 H 3%
Operon 22 ], E#A T 514445 S200-S300
G6100-6160 G5240-5270, 3£ 160 42| 4). S 2T
21050 PCR 4714 R U5k B A R 1A DNA A5

XF 80 A~ ISSR 5140 160 4~ RAPD 519471444 | i
. e JETRIE AR e YT 2SR 5 [P X B B
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2.1 S
ML ASIE B REAR 2528 HH— > DNA #
17 RAPD #8434 7~ W) 22 v 0K 73 B9 S B4 T 5 1 400

#- ]\ 160 A~ RAPD REAILS |4 s ik th 25 A3 ik
WEW L2 SEFEEE1Y. X 11 A8 eIk
TTAARIEATY - 25 26 RAPD 54 (3 2) I3
270 A2y, Hoh ZASPENLE R 267 A, 2% H
98.9%0. ¥ M M B i 2 9 B4 O $256., G5264 ([
D), 388 17 0 Y W D 51 o Wedo28
S202, 2% 5 - M 80 A ISSR Bl 5|4 7 i H
9P AT E T H 2 SR E S (£ 3).
LA E R HEBER 77T ANMASPRIEFTY 1. 9 25 ISSR 5]
Py s 113 A&l Horp 23806 113 A4S,
A2 10020 P B4R 2 19 5192 UBC 804
(B 2). 383 17 % § 38 26 e D 09 514124 UBC
829 UBC 839, N 9 %%

® 2 AESIHEIREFTI R R (RAPD)
TABLE 2 Sequences and amplification efficiency of different primers(RAPD)

5155 5B 7 5 T % ZAPEH U & £ %%
W85528 ACGCGCATGT 5 4 80
W85533 AAGTCCGCTC 9 8 88.9
W85540 TGGACCGGTG 9 9 100
W85549 GGAAGCITGG 7 7 100
W85553 GGAGTACTGG 9 9 100
W85561 AAGI'GCACGG 10 10 100
W85568 CATCCCCCCTG 9 9 100
W85571 TTCCCCCGCT 9 9 100
W85575 TGAGI'GGGI'G 10 10 100
W85577 CCAGTACTAC 11 11 100
W85582 TGGTGGACCA 9 9 100
W85587 GGGACGATGG 16 15 93.8

S202 GGAGAGACTC 5 5 100
S224 CCCCTCACGA 9 9 100
S239 GGGTGIGCAG 9 9 100
$256 CTGCGCTGGA 17 17 100
S285 GGCTGCGAACA 14 14 100
G5264 ACCCGGTCAC 17 17 100
;5259 CATCCGTGCT 11 11 100
(5255 AGCGCCATTG 16 16 100
G5249 TGAGCGGACA 11 11 100
;6152 GAGTGGTGAC 11 11 100
G6139 GAGGGAAGAG 12 12 100
G6133 AAGCGGCCTC 12 12 100
G6126 CCACACTACC 13 13 100
F3 TEBHIFEERFFIRY LR (ISSR)
TABLE 3 Sequences and amplification efficiency of different primers(ISSR)

EIEZE ikea 5B 7Y PR 4 LAWK £ 5RI%
UBC 804 TATATATATATATATAA 17 17 100
UBC 809 AGAGAGAGAGAGAGAGG 16 16 100
UBC 815 CTCTCTCTCTCTCTCTG 16 16 100
UBC 826 ACACACACACACACACC 11 11 100
UBC 829 TGTGTGI'GTGTGI'GI'GC 9 9 100
UBC 839 TATATATATATATATARG 9 9 100
UBC 848 CACACACACACACACARG 14 14 100
UBC 856 ACACACACACACACACYA 10 10 100
UBC 877 TGCATGCATGCATGCA 10 10 100

F:R=(A.G),Y=(CT)-
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FIGURE 1  RAPD amplification results of B- luminifera with primer G5264
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FIGURE 2 ISSR amplification results of B- luminifera with primer UBC 804

2.2 B EESHEST A BT AYD BRI B it 4% 2 RE R, HRR R

H17 4 A RAPD ARiC A H Shannon 4 P~ ZJCH K- ISSR #5iC 347 '+ Shannon 45 £l it
BODATHY LLAJE SRR AL ZHEPEDS B LD ASJE BOMERRIR R B (% 24Py 0.311 6,
0.269 4, Jrp b BRI R A% ZE R, FLUOE PaC PRy E SRR s, LR D B Je iRk
B =TCR K- Nei 4650 H) (55 1L ABEA NI Nei FREUMS L1 ADMEER R LR 24809 0.203 5,
ZFAEDY 0.179 0, 5 Shannon 8B MHIBHAAR) 42 Shannon $8HUMIK. DARCFRER A8 4% ZHEVER
LN ZFEHER/NIRF 55 Shannon 5 ECATHEA T HUCRDE JeRIT

x4 TEEEMBEENIEEZZHYE
TABLE 4 Genetic diversity within 11 populations of B- luminifera

_ RAPD ISSR
Ne H I Ne H I
e 1.303 1 0.178 6 0.268 3 1.2820 0.172 7 0.265 3
AR T 1.2750 0.162 8 0.245 5 1.337 2 0.209 4 0.323 2
N 1.2915 0.168 8 0.2517 1.315 8 0.198 2 0.309 2
®FEU 1.268 0 0.159 1 0.241 3 1.308 2 0.188 6 0.2919
K2 1.287 7 0.168 0 0.250 9 1.307 3 0.189 1 0.291 1
JEi% 1.296 3 0.169 4 0.251 6 1.322 6 0.199 2 0.308 4
=5t 1.255 9 0.153 2 0.2318 1.354 1 0.216 0 0.332 3
o5 1.264 7 0.155 9 0.236 1 1.336 9 0.197 3 0.297 5
R 1.369 3 0.210 9 0.313 1 1.4120 0.244 9 0.369 4
azS 1.432 9 0.259 2 0.393 7 1.406 3 0.238 0 0.356 2
R 1.304 9 0.183 3 0.279 9 1.306 3 0.184 8 0.283 0
Sy 1.304 5 0.179 0 0.269 4 1.335 3 0.203 5 0.311 6
SR 1.387 7 0.237 2 0.372 0 1.387 4 0.246 8 0.391 3
TE: Ne WAERSAIEFBE  H A Nei ZEH ZHEEE, T 29 Shannon 15 B HL-
2.3 BEEEML PRRIEAL 2 Sy 72,4300, B A 384G 28 RN T

% 5 AT RAPD FCAM47H Shannon $65CE. BHEPIRIE R, & 27.58% . Nei S8R0 340 11
TROCRMEREPR P PR 5 S REPE Y 0.260 4, S p0il BRI S B S REHE T 0.237 2, JEpR 48
(BT R 0.372 0 4E BB E A Serfr, BEIE O 0.179 O, BEFR A% 0.058 2, BRI Ml 50 L &
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FOBALAE S rp BEVR PYRY A% 28 57 &5 79,6300, BEIK
B 35 A28 S AN TBE VR PO A5 28 0 oy 203774

Nei FEEU A0 11 AN EEIR Sph B2 N ZFEHEF 30
0.246 8, BE{A& P 4434 0.203 5, BE{A ] & 0.043 3,
BER N 515 7L 25 0.824 6, FEURIR] A 3845 73
2% 0.175 4. 3% 55 Shonnon F8 Ak LAY 45 SR AH
— 550 VIR N 52 4% 22 R P T R AR B Y st A
SN

RO FRAREBEEEEHTRERIN

TABLE 5  Analysis on the genetic diversity indices of 11 populations of B- luminifera

Shonnon 15 %{ Nei #5%1
e RAPD ISSR A8 RAPD ISSR
PEUK PO 2R 0.269 4 0.311 6 PRI Py L SR 0.179 0 0.203 5
BEUR S G ZRENE 0.372 0 0.391 3 BRI B 2R 2 0.237 2 0.246 8
UK P S e H R 0.724 3 0.796 3 BEMR P JE R ZREME R 0.754 6 0.824 6
BER R84S 2R LR 0.275 8 0.203 7 BEPR )5S 53 L R 5K 0.245 4 0.175 4

RAPD FRic /AT 4% Nei J7 ik TR B HERE
[ ) B AL ARDL B R A B RS (35 6), 2R3k 11 A
e BHERER ] A48 1 AR BLZEAE 0.884 4~0.986 8 2

6], BEOR BB A AU K- Forp ok e SRR I
ARFEARI » AR IR A0 - EL R A it A% AR (DA E Fe K-

WO RIHERHEIE Nei AR DUIERIE ZHEE (RAPD)

TABLE 6 Nei'’s genetic similarity and genetic distances among 11 populations of B- luminifera(RAPD)

HEMR e AR AREE L i8S L% = iR v Wi JE R
PR 0.948 5 0.939 1 0.938 6 0.953 2 0.956 9 0.922 0 0.915 4 0.929 5 0.916 0 0.910 9
AP T 0.052 9 0.967 7 0.941 8 0.945 8 0.936 4 0.934 1 0.932 8 0.925 5 0.884 4 0.890 1
Abst&r 0.062 9 0.032 9 0.965 7 0.964 1 0.943 1 0.945 6 0.940 8 0.942 2 0.905 2 0.895 8
RE 0.063 3 0.060 0 0.034 9 0.986 8 0.969 1 0.948 3 0.949 3 0.950 9 0.917 7 0.911 4
K & 0.048 0 0.055 8 0.036 6 0.013 3 0.975 0 0.952 6 0.943 9 0.9511 0.924 9 0.916 2
PR3 0.044 1 0.065 7 0.058 6 0.031 4 0.025 3 0.952 0 0.949 6 0.950 8 0.922 9 0.922 9
=0 0.081 2 0.068 2 0.056 0 0.053 1 0.048 6 0.049 2 0.967 4 0.941 9 0.912 9 0.916 8
peaes 0.088 4 0.069 5 0.061 0 0.052 1 0.057 8 0.051 8 0.033 1 0.959 0 0.917 6 0.928 2
Tz v 0.073 1 0.077 4 0.059 5 0.050 3 0.050 1 0.050 4 0.059 9 0.041 9 0.956 8 0.946 2
wWE 0.087 7 0.122 9 0.099 6 0.0859 0.078 0 0.080 2 0.091 1 0.086 0 0.044 1 0.952 4
eI 0.093 3 0.116 5 0.110 1 0.092 8 0.087 5 0.080 2 0.086 9 0.074 5 0.055 3 0.048 8

VE . EZ A0 Nei AN, = M bS8 F&R.
ISSR BT /M A 3% Nei 77 35500 B MEREAR

[ (A AR (DA RSB (R BE B (3R 7)), 4 2Rk 11 A
e B HEREUR [R5 AL AR BLEE AE 0.904 1~0.997 8 7

], B T B A2 o ARAR /DS o HR I TR 5
SRR ARBEARAT , 7K 2B P R BT H AR 8t 1 A D)
JE B A

R OSBMBHEIE Nei BEAR MU FNE ZIERE (ISSR)

TABLE 7 Nei's genetic similarity and genetic distances among 11 populations of B- luminifera(ISSR)

i e BRI ARRED KR K% JLE = i ®r wa fEAli
e 0.978 4 0.986 7 0.984 3 0.964 5 0.989 1 0.947 6 0.956 8 0.929 2 0.956 9 0.9315
BBt e 0.0218 0.986 4 0.984 1 0.982 5 0.982 8 0.964 7 0.950 7 0.925 3 0.959 2 0.928 2
ArEtEr 0.0134 0.013 7 0.997 8 0.979 2 0.989 4 0.963 9 0.959 2 0.928 2 0.961 9 0.932 7
REL 0.015 9 0.016 0 0.002 2 0.968 1 0.990 2 0.953 9 0.944 2 0.929 4 0.958 1 0.930 3
&4 0.036 1 0.017 6 0.021 0 0.032 4 0.968 3 0.945 1 0.917 1 0.904 1 0.939 9 0.912 2
pIRES 0.011 0 0.017 4 0.010 6 0.009 9 0.032 2 0.969 9 0.967 3 0.948 2 0.974 8 0.952 6
=5 0.053 9 0.0359 0.036 7 0.047 2 0.056 5 0.030 6 0.979 9 0.975 9 0.984 5 0.959 2
Peain 0.044 2 0.050 6 0.041 7 0.057 5 0.086 5 0.033 2 0.020 4 0.959 6 0.983 5 0.947 6
v 0.073 4 0.077 6 0.074 5 0.073 2 0.100 8 0.053 2 0.024 4 0.041 2 0.967 5 0.970 6
v H 0.044 1 0.041 6 0.038 8 0.042 8 0.061 9 0.025 6 0.015 7 0.016 6 0.033 1 0.956 8
R 0.071 0 0.074 5 0.069 6 0.072 3 0.091 9 0.048 6 0.041 6 0.053 8 0.029 9 0.044 2
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FIGURE 3 Dengrogram procuced by POPGENE software for
the populations of B- luminifera based on RAPD data
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FIGURE 4 Dengrogram produced by POPGENE software for
the populations of B [luminifera based on ISSR data
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