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DNA, /A RAPD %5 ISSR 3 &K 2t b{l]kfi’%k/’\%%)\‘&f‘/ (PCR)¥ 3, /it 8 £ RAPD 5145 6 £ ISSR 51 4,
8 % RAPD 3| 45 £ 4 3 h 165 4k /) 4 100~2 000 bp #5 4 3 , ;iﬂl’y sHEA A A 153 %, &% H 92.7%; 6 4 1S-
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Establishment of RAPD and ISSR markers for wood identification of 16

species of Lauraceae
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(1. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China; 2. Key
Laboratory of Furniture Inspection Technology of Zhejiang Province, Hangzhou 311112, Zhejiang, China)

Abstract: Random amplified polymorphic DNA (RAPD) and inter simple sequence repeats (ISSR) techniques
were applied to identify 16 species of Lauraceae. The optimized cetyl trimethylammonium bromide (CTAB)-
sodium dodecyl sulfate (SDS) method was used to extract wood DNA of 192 trees in the 16 species. RAPD
and ISSR techniques were used to amplify DNA of the 16 species. Results showed that eight RAPD primers
and six ISSR primers were screened. Through the eight RAPD primers, 165 bands were obtained, among which
153 were polymorphic for a species level polymorphism loci rate of 92.7%. 96 bands were obtained through the
six ISSR primers, among which 86 were polymorphic for a species level polymorphism loci rate of 89.6%. DNA
fragment size was 100-2 000 bp. These polymorphism bands amplified by 1 or 2 primers could distinguish the
wood of these 16 species in the Lauraceae family, providing technical support for wood identification. [Ch, 3
fig. 5 tab. 18 ref. ]

Key words: botany; Lauraceae; wood; random amplified polymorphic DNA (RAPD); inter simple sequence re-
peats (ISSR); molecular identification
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SERFEAEAR AL, S0 o A A A 350 45 A FRAE AR XE X 43 o BEMLY 3% 2 254 (RAPD) 5 ) 513 41 1 &2 X ] 4 3%
Z A5 (ISSR)) 2 A F 3 & Wt =X 07 (PCR) & B A7 A I 1 DNA Aric™, B ekl 288 F 5.
BEAAS . BAE . FER RS, B, A FARICE AR @5 DNA 5 S0 1B 1% g o S %00 4
P4 S TP, LANGE %32 il RAPD 43 F bRic £ AR X B #% Eucalyptu grandis12 A~ Jotk R A7 HF 5%,
J B o HAR SRS AT LAE SO S e 12 S EREJGE & o CASTIGLIONE 45 P/ ] RAPD 43 FRic 4l T
Wi Populus 32 4~ Jotk &2 MR GC RS, FEXTEATMAIX 4> . GRAHAM %52 Hf RAPD 43 FFric £ R WF
SR F IR Rubus 19 13 FAEY) 0 43 28R 00 o koK 467 R A ISSR bR $2 AR, XA 2 4% ISSR 5| ¥yl %
B A Ginkgo biloba 13 A~ itk 47 X 43 o 4230 5% 5 SR H ISSR 43 F br ik 82 R W 58 T 45 B Camellia
sinensis FITHEIR , S5 KM HEHHAPEM 1 &GP Ra) X4 14 D ER A FD . 22415 5k F ISSR #r
WCHARXT 6 4> KW A Populus deltoids FiFp 47 %%, A 1 &5 9% E1X %] . RAPD 5 ISSR 4+
FRic B AR AR B % 7 ol e S8 B B v SE PR RS e M. BRIk, A WFSE AR RAPD A1 ISSR 43 FAricd 4
ARXFERE 16 SRS T SR, LA R B R A ARG i S0 38 R AR S8

1 M5 &*

11w
AGLER R AR B U A AR S T8 16 RS AR BB SER A, 12 Bk AP, 31 192 RER (R 1),

x1 ZXBAMER

Table 1 Information of tested materials

s =E4 GiEs %= J& 4 4
1 1itiJ& Phoebe WiTLA#H P. chekiangensis 9 AR Lindera IEA L. glauca
2 1 J& Phoebe LHfj P. sheareri 10 W#AMUR Lindera Benb Lt SAR L. angustifolia
3 1 J& Phoebe Wik P. zhennan 11 WSS Lindera IR L. megaphylla
4 1t J& Phoebe [ 4§ P. bournei 12 Wi#AMUE Lindera VLW EHE L. chienii
5 i J& Phoebe KH# P. hunanensis 13 #iJ& Cinnamomum WiiL#E C. chekiangense
6 WA JE Machilus — JE A M. pingii 14 #5)8 Cinnamomum 1M C. camphora
7 WA JE Machilus — JeHR A M. oculodracontis 15 #%)8 Cinnamomum Kit#s C. septentrionale
8 WA JE Machilus M@ M. leptophylla 16 HH:JE Laurus H#: L. nobilis

1.2 ZIWHZE
1.2.1 DNA 2B 4 KBRI R R SR VI BLEAR TS , MR FEE Ry, HERFR AL 0.1 g RM, RATER 175
Pt e = F VR AL B - b FE R 44 (CTAB-SDS ) i "R IUEE P 41 DNA 3 58 4043 606 B o I it 43 B0k
2% 3 g W8 B A MBS DNA (v B A4l , 120 “CukA h 4 H .
122 PCR # 3 #&MESCHR[11-15]3E ) ISSR 514 42 4:(3% 2), RAPD 5149y 45 (3% 3), XF2IRsm
Kt DNA #47 PCR ¥ 3%, RAPD 4" 3 )R Mi{k % : 10xTag 28 W (& Mg®) 2.0 pL; 10 mmol-L™" ANTP
Mixture 0.6 wL; 10 wmol-L™" RAPD 5|4 3.0 pL; 5x16.67 mkat-L™ Tag DNA %40 0.2 wL; DNA ik
2.0 pL; JCHi/K 122 pL, PCR #)¥: 94 CH A 5 min; 94 CAE M 1 min, Bk 50 s, 72 CHEAff 1
min, JEFF 35 ¥ ; 72 CARE 10 min, 55 86 AR KR B 34 °C, 36 °C, 38 °CHI140 °C, ISSR 4 14 2 Juf {4
7. 10xTaq 2% PR (55 Mg*) 2.0 pL; 10 mmol-L™" ANTP Mixture 0.8 wL; 10 wmol-L™ ISSR 5|4 3.0 pL;
5%16.67 mkat-L" Tag DNA B4 0.2 wL; DNA iz 2.0 wL; FE7K 12.0 pL, PCR F2J¥%: 94 CHiAsp
5 min; 94 CAE1E 40 s, Bk 40 s, 72 CIHEMH 2 min, FEFF 35 %; 72 CLEIE 10 min, $B5E BB IR AR
50 °C, 52 °C, 54 “CHI56 °C.
123 wukal B =) 5.0 wL bR 20 T 2 50Ok 2% 8 B EE RS P R Uk, HL UK G2 v 0.5
TBE, HiJ& 160 V, HLJk 40 min, HLJk 58 5 5 A BERE AR 7 40 o - i
1.3 HiESH

Sy HTRLUKIEL, T I I S O RT R A, HEBRBORIRTE A . LA 16 MR BT, Siit IR
— AP 12 kA A0 B A SR, 2R RO IR A TR Y 25 S RN, Seit 2 AN, 1T
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Table 2 ISSR primers and sequences

%> 1WA 3'-5 %> 195 3-5 v 1Y 3'-5
811 GAGAGAGAGAGAGAGAC 895 AGAGTTGGTAGCTCTTGATC 823  TCTCTCTCTCTCTCTCC
812 GAGAGAGAGAGAGAGAA 837 TATATATATATATATART 825 ACACACACACACACACT
815 CTCTCTCTCTCTCTCTG 844 CTCTCTCTCTCTCTCTRC 808 TATATATATATATATAG
818 CACACACACACACACAG 836 AGAGAGAGAGAGAGAGYA 826 ACACACACACACACACC
840 GAGAGAGAGAGAGAGAYT 838 TATATATATATATATARC 827 ACACACACACACACACG
841 GAGAGAGAGAGAGAGAC 858 TGTGTGTGTGTGTGTGRT 828 TGTGTGTGTGTGTGTGA
842 GAGAGAGAGAGAGAGAYG 859 TGTGTGTGTGTGTGTGRC 866 CTCCTCCTCCTCCTCCTC
853 TCTCTCTCTCTCTCTCRT 871 TATTATTATTATTATTAT 891 HVHTGTGTGTGTGTGTG
854 TCTCTCTCTCTCTCTCRG 872 GATAGATAGATAGATA 860 TGTGTGTGTGTGTGTGRA
807 AGAGAGAGAGAGAGAGT 855 ACACACACACACACACYT 878  GGATGGATGGATGGAT
856 ACACACACACACACACYA 857 ACACACACACACACACYG 848 CACACACACACACACARG
849 GTGTGTGTGTGTGTGTYA 843 CTCTCTCTCTCTCTCTRA 873  GACAGACAGACAGACA
881 GGGTGGGGTGGGGTG 830 TGTGTGTGTGTGTGTGG 834 AGAGAGAGAGAGAGAGYT
835 AGAGAGAGAGAGAGAGYC 874 CCCTCCCTCCCTCCCT 880 GGAGAGGAGAGGAGA

#*3 RAPDS|#KEFF5I

Table 3 RAPD primers and sequences

ETRS) 1975 3'-5' EThs J1WrE 3-5 ETRs) 1) 3'-5
S2 TCGGCAGCTG 543 GTCGCCGTCA 5446 CCACGGGAAG
S8 GTGACGTAGG 545 TGAGCGGACA 5461 GTAGCACTCC
S11 CAATCGCCAT S60 ACCCGGTCAC S3 CATCCCCCTG
S12 TCGGCGATAG S66 GAACGGACTC 521 CAGGCCCTG
S17 GACCGCTTGT S68 TGGACCGGTG 524 AATCGGGCTG
522 TGCCGAGCTG S85 CTGAGACGGA 528 GTGACGTAGG
S35 TTCCGAACCC S86 GTGCCTAACC S31 CAATCGCCGT
544 GTGACATGCC S91 TGCCCGTCGT 540 GTTGCGATCC
S117 GGTGACGCG S126 GGGAATTCGG 562 GTGAGGCGTC
S150 CACCAGGTGA S130 GGAAGCTTGG S97 ACGACCGACA
5397 AGCCTGAGCC 5222 AGTCACTCCC 5221 TGACGCATGG
S377 CCCAGCTGTG 5237 ACCGGCTTGT S380 GTGTCGCGAG
S187 TCCGATGCTG S133 GGCTGCAGAA S146 AAGACCCCTC
5216 TGGGCGTCAA 5247 CCTGCTCATC S167 CAGCGACAAG
5226 ACGCCCAGGT 5285 GGCTGCGACA S184 CACCCCCTTG

BB, SAME AR (%)=l A B30 A0 LE AR Bx100%
2 GREAM

2.1 AR EFEH DNA KN4 R

16 ARSI 3 A FEAS Y 55 P 2 DNA JEAT s PR RGN, 2 B BT A7 260 T BT JC O Wi, R AL 3 i (14
1), ULHIIENA] DNA SEBIELF s AL EETHR I, DNA K& D(260/280){H K 1.7~2.0, 5 1] DNA
FERDSESEBAE, B A IR I 2K
2.2 RAPD 3| ¥ i & % 35 4R 12 £ 5

RAPD-PCR " 14 §fi &t 8 Z& BEH™ 17 i 15 i 2511 EL 2 8 VE 0 iy 51 9, O D A5 e AR 3B TR 12 38
CER4) o JLPAFH W] B el 165 5%, BB 153 45, ZBMEIRN 92.7%, ¥ 141 DNA
BeRIEZEEHAE 100 ~2 000 bp, P34 25519731 Hh 20.6 45417, Hop 19.1 JRH 280 519 SO1 2351k
B, IKE 100%, 5190 S221 Fefik, 4 83.3%. AFGIW4" 81 e Z B0k EECRZE SR, K
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1 2 3 4 5 6 7 8 M M 9 10 11 12 13 14 15 16

2000 bp
41500 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

BF1~16AR K16 W Fh (i 5 WKL), 3MFEA-RF T, X RAH A3 KE . MOAHRID
B 1 AW DNA & ibn 2R
Figure 1  Electrophoresis figure of genomic DNA

ZiA 16 MFTE S 7K LSRR, BAFE s E S,

x4 8% RAPD5|¥# 4R
Table 4  Amplified results of 8 RAPD primers

o BKEEE BANR ZEMA ZEWL || BKEE BAWR EHMEK ZEEL
Gl N S %
C % Wil % R % C % e R %
S22 38 23 21 91.3 S66 38 22 21 95.5
S91 38 23 23 100 S85 38 19 18 94.7
S35 38 22 21 95.5 S97 38 18 16 88.9
S150 38 20 18 90.0 Bt 165 153
S221 38 18 15 83.3 -1 20.6 19.1 92.7

Priaas W 49 KRAPD g4 Hph i Y AT X B 16 AR, g4 S35 M6, 151 ik g
21 F2 B (K 2), HdmiEdy i 4 ZLA %40, MEY W 5 FIG %0, wERF 1
R S 45 450 bp 1750 bp,  LLEABRUR R SR A5 R 310 bp, i JE Ry M 45 2 000 bp 11000
bp; X5 AR AL 5 8 X BIIT . RS AR ] 22 250 Akl 22 AN, e AR VAR (G5 1) e S
A5 1500 bp, 5540 (5 2) % RS v 1800 bp, ikl (45 3) 48 54 257 2 600 bp, IR (% =
5)F¢ Sk 4kl 2 2 000 bp, B UL AT X Zr R JE S S RERP L AR R RO AE (e 8) HESR MRS 170
bp, JeHRWEAE (G5 7) 885450 4 1 000 bp; (L&A HUR (LB (G5 9) 8 51 4% 47 300 bp, it il
FABL (G5 10) 55 M 2% 2 1 000 bp, B5ehl (a5 1R 5 PE447 0 2 000 bp; A7 J@ KA (45 15)
SRR O 320 bp, WIVLRE (4% 13) %7 Pk 4% 2 1 000 bp, f UL AT A1, RAPD 5|4 S35 Al 4% 16 4
PRI LX) o
2.3 ISSR 3| ¥ifiE R & &R ER

ISSR-PCR 4" $# §ifi 1 H 6 Z5AEME ™ 3 1 M7 254 L2 S i 51 4, IR A3 H e iR KGR (3R 5) .
LARTG UG I AT HEAR 4 96 2%, A 2B 86 &%, T EZ AN 89.6%, ¥4y DNA ;B i
P FE 100~2 000 bp, “F-¥P 5 5k 16 F&-5147", H 143 FZHEZEM, J1 843 28w, N
94.4%, 514y 825 ZAMEEAL, 4 80.0%,

LI 840 P 45 5 (1 3) M), Ly 85 16 SR 240, b (LA BUR Fr 574 45415 78 600 bp
F1 750 bp 78, )8 5 5 A AE 250 bp 1 700 bp £, 4% @ 4 5Pk 4545 K 300 bp A1 700 bp,
HEJEAE 100 bp Kb~ 3 HRe S P 4ty o AR X SRy Sk At T XA B 5 TR o [ JE A Bl ] 2 25 1 Akl 2%
SN, FEJE R FTILRE (4 5 1) BRSSPSR AE 1000 bp f28, 204 (4 5 2) %8 57 4571 4 450 bp
F1750 bp, [ (i 4) % 54 44 o 350 bp F1 400 bp 19 By, WG (745 5) 4R 5 454 S 350 bp I
750 bp {7 . H R JE BRI 20 I . 519 840 TE LB HURE 9 SR 524 (ds 1) VLW 894 (G5 12)
UGB AR F G 550, ARBA RUX 43X 2 AR

Frol9 840 4b, 514 815, 825, 848 Fil 843 ¥ 3 1) Z A M &4 #F v] X 43 16 R FP, 514 840 § 1
(1) 22 A AT AR RE AT UK 0 B ST A RIVL W 9, 514 834 N REAT R0 IX 43 LU S ABURIT B i LB AL, (R 2 A4
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1500bp =— — : : 5 -

1000bp =— — e S

B 1-16 fRF 16 PRF(H | a50pp —m— o — | —=i—
BRE D, k#EM AR, | — — — — — -
BT XA 12 RS | 0y — —— = T i

Wt &
B2 314p S35 43 16 Atk ey = 4 b B
Figure 2 Amplified profile comparison of 16 species with RAPD primer S35
x5 6% ISSRa|¥y LR
Table 5 Amplified results of 6 ISSR primers
B IR S ZHME ZHMER B R E/ ZEMER ZEMEIL

ln AR SIF S B
J =2 € R % %/% J =2 C g % /?/%

815 56 13 12 92.3 848 56 15 13 86.7

825 54 15 12 80.0 843 54 18 17 94.4

834 54 18 16 88.9 it 96 86

840 54 17 16 94.1 1y 16 14.3 89.6

SIWIRAL A AT IS 16
3 R 5w

ISSR 1 RAPD 43 FAric B 45 R AT r) 2280, R A6 B R 68 o R S0 BE pioe J7 10A5 20 1)1z v .
A F ] 8 45 RAPD 5|9 #1 6 4% ISSR 5|9y xt kAL 16 AR A 4T DNA 97314, K 2 Fibric 4 Red 1
AR . TEMW H 28450 . RAPD 20 TARICY I 2B RN 92.7%, FHRALIYY £
BHLAWAH 191 % ISSR 4 FAricy W 2SN 89.6%, FH M &GP WML EHAWEH
14.3 %%, JE3d 14> RAPD 5148 1~2 4~ ISSR 547 15 1) 22 351 2%t v S8 SR RE 16 Sl X L4 2Rl
KI, RAPD 73 FHric i 2 SR E MR L ISSR &, 520 HFE eIl Carya cathayensis W & 31
RAPD Fic () 2 R % 5 F ISSR ARic 45 R —30; M7E D A Pinus massoniana'" FER A S S5 (1 F 5% 401
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AT AEAY 1 B3 s V164N Fl g 1 2% 7 L B I

1500bp&1 2 3 4 5:6 7 8:9Q11 12:1314 15:16

1000 bp =— — I e
750 bp — — — . N —

500 bp =

T 1~16 {04 16 R (% | 250 bp — —— T T T T T
SR D, KEM FiRD, BN N S E——— —
WA RN 12 AT | 100bp —m —— = : L
3 13 2 | | |

B3 3]4p 840 ¥ 3§ 16 ANatAk ey = o ks B
Figure 3 Amplified profile comparison of 16 species with ISSR primer 840

RILISSR FRic i Z 825 T RAPD #Rid, BEWIARRIR RS G AW A 73 Fhrid. % I8E] 2 Fi4r F4id
PRI AR, 77 A B e R0 2 8 A5 N R], DRI, K3 2 FhbR 45 6 (i T 2 ol AR i 25 031 245 SR o
PIIRG R T

FH RAPD 43 FHric A ISSR 43 FhRic B AR S8 R M, S5 R UEw . FEM D . AN 52 B ) R0 B 55 19 BR 7
58 T ARG, B TR BN R B E s SR PSR RRBEBERL VKA T oy TR A T SR AT
BEAS , SNAAE S R b 0 v B TR, AE B R A il i T 2 117 1 B R G Al 45 38 LA T A N
FH S A &R AN E

4 5FH
(1], B0 LA BRI R S DF 0 R ()], A RIAIBFST, 2004, 26(1): 1 11,

LI Jie, LI Xiwen. Advances in Lauraceae systematic research on the world scale [J]. Acta Bot Yunnan, 2004, 26
(1): 1 -11.

[2] ZIETICWIEZ E, RAFALSKI A, LABUDA D. Genome fingerprinting by simple sequence repeats (SSR). anchored
polymerase chain reaction amplification [J]. Genomics, 1994, 20(2): 176 — 183.

[3] CEATANO-ANOLLES G, GRESSHOFF P M. DNA Markers: Protecols, Applications, and Overriews [M]. NewYork:
Wiley-VCH Press, 1997.

[4] de LANGE W J, WINGFIELD B D, VILJOEN C D, et al. RAPD fingerprinting to identify Eucalyptus grandis clones
[J]. South Afr For J, 1993, 167(1): 47 - 50.

[5] CASTIGLIONE S, WANG G, DAMIANI G, et al. RAPD fingerprints for identification and for taxonomic studies of



948

TN 3 N = o= R 2017 4 10 A 20 H

(7]

[15]

(18]

elite poplar (Populus spp.) clones [J]. Theor Appl Genet, 1993, 87(1/2): 54 - 59.
GRAHAM J, McNICOL R J. An examination of the ability of RAPD markers to determine the relationship within and
between Rubus species [J]. Theor Appl Genet, 1995, 90(7/8): 1128 — 1132.
Wk, MRk, Butse. AT ISSR DNA #ric % & F 2R AR B SR 1] Mok R, 2005, 41(1): 202 -
204.
SHEN Yongbao, SHI Jisen, ZHAO Hongliang. Identification on the main cultivated varieties of Ginkgo biloba using
ISSR DNA marker [J]. Sci Silv Sin, 2005, 41(1): 202 — 204.
Bz, MM, Ak, AE. R ISSR 23 P ARiC X b B R BT IR BEAT 0 T 2 E ) . VU Ak A4, 2007, 20
(6): 1272 - 1276.
HOU Yujia, HE Qiao, LI Zhonglin, et al. ISSR applied to the germplasms identification of Camellia sinensis [J].
Southwest China J Agric Sci, 2007, 20(6): 1272 - 1276.
R, EKHE, BEEEE. SEUNRAG B O E &R Y ISSR %5 K SCAR ARic AL [J]. v AL bk Be2e 4, 2014, 29
(4): 98 - 102.
LI Wei, WANG Yongjin, FAN Junfeng. ISSR identification and transformation of SCAR marker of three new clones of
Populus delioids [J]. J Northwest For Univ, 2014, 29(4): 98 — 102.
XA R, REEE, BIRE, 5. 30 R 1 DNA SIS 20 7 %08 Jr i [T dhmg poll B K422 3],
2012, 32(8): 131 - 136.
LIU Jinliang, FU Jianguo, YANG Xiaojun, et al. DNA extraction from imported coniferous tree wood and identifica-
tion technology based on molecular genetic tools [J]. J Cent South Univ For Technol, 2012, 32(8): 131 — 136.
X EAF, RBEEE, VLA, 19 ISSR-PCR LML SOV AR 2 @S s Wik (). Mok BHE T %, 2013, 27(5):
24 - 28.
LIU Yuxiang, SONG Xiaochen, JIANG Xiangmei. Optimization of ISSR-PCR reaction system and primers screening
in Machilus pingii [J]. China For Sci Technol, 2013, 27(5): 24 - 28.
AR, BRAr Mo, skIEBy, 5. R ISSR-PCR S AR R G AL AT S [T ). A8 a2 Aol B4, 2006, 33(3): 96 -
100.
XING Jianhong, CHEN Cunji, ZHANG Guofang, et al. Study on the establishment of ISSR-PCR reaction conditions
in Cinnamomum camphora [J]. J Fujian For Sci Technol, 2006, 33(3): 96 — 103.
WRIREK, 2T, FI5W], S5 RGP P R % 7L SRR ISSR 3 b (D). LEW ZAE1E, 2006, 14
(5): 410 - 418.
CHEN Jungiu, CI Xiuqgin, LI Qiaoming, et al. Genetic diversity of Litsea szemaois, an endangered species endemic to
China, detected by inter-simple sequence repeat (ISSR) [J]. Biodiversity Sci, 2006, 14(5): 410 — 418.
deHs, e BUR], BEEEMS, 5. Wik DNA $2ECHT RAPD & 0F R 4046 [ ], )AL AR, 2011, 32(4). 55 - 62.
ZHANG Wei, LONG Hanli, JIA Tinbin, et al. DNA extraction and optimization of RAPD reaction system for Phoebe
zhennan [J]. J Sichuan For Sci Technol, 2011, 32(4): 55 — 62.
SREPRG, WK, TR i RAPD RO AR R BIIEAL [ ] TEPRb R == 4, 2006, 28(3): 373 - 377.
ZHANG Guofang, CHEN Cunji, XING Jianhong. Optimalization of RAPD reaction system in Cinnamomum camphora
[J]. Acta Agric Univ Jiangxi, 2006, 28(3): 373 — 377.
FIouAE, WAk, . A% Bk SRAP R R 1 it 57 Je 5 RAPD F1 ISSR bRic i FEEL[T]. W VLR AR R 27 22 41
2011, 28(3): 505 - 512.
LI Yuanchun, SHEN Lin, ZENG Yanru. Establishment of a SRAP analysis protocol in Carya cathayensis and a com-
parison among SRAP, RAPD, ISSR analysis protocols [J]. J Zhejiang A & F Univ, 2011, 28(3): 505 - 512.
X2, P 12 4 (K) D R A R 2R R A RAPD 5 ISSR 434 [D]. &M . fEaE R Mok#, 2007.
LIU Aiping. RAPD and ISSR Analysis of Main Pinus massoniana Genetic Resources in 12 Provinces of China [D].
Fuzhou: Fujian Agriculture and Forestry University, 2007.
AL k. AR B VRt 1% Z R PR (19 RAPD R1ISSR 4347 (D], 5t M mtpkl k%, 2007.
HUA Zhebin. Genetic Diversity in Populations of Ginkgo biloba L. Detected by RAPD and ISSR [D]. Nanjing: Nan-
jing Forestry University, 2007.



