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i E: B HETHEZE (gibberellin Az, GAs) I TNHIM L EAS Taxus chinensis var. mairei 7 3 495G % 72 F 43 Mt
SSR i, JFRATHF o7 LB AR R IR L B M AL ZREME M SSR Wit 733 fliH] MISA BpExt v 77 4 G AL %
HAHRIEIT SSR /M1, 182 SSR . AHHREGIIR. “HHER. —HHER. VUBHR. ASERASEER, BhERH
AR E N 10. 64 5. 5. 5. 5 K. KA Primer 3 (235 hX, BRASHD 34T SSR 51t @ BAIE ZOGRIKAI, R%
BB Z AL, ¥ Z S 1) SSR 51 TG 8L 84 /3 #r; 1838 MEGA #EAT UPGMA KM, M@ELN. £R &
SR AL 343 202 361 2k Unigene, KA MISA AR H 12 008 4> SSR 1755, 40AFAE 10 894 2k Unigenes I, KAEAZR
9 5.38%, TIIERH 1/7.64kb. PR ERES KA RFE, &4 SSRAAK 51.74%, HICH=HEHER (20.92%) 1t
HREE R (20.88%). A/T. AG/CT RMMHBELET, 550 ibhs SSR EE KM 49.60%F1 10.93%. FEHLHHIE 96 X SSR
14, LA 4 AHIX 12 6 FE 7 A G AR AT 51 A SR 2 IR E, gt 13 X R 2 &M SSR 514, £85I
N 13.54%. 13 X GIMTERICL G Taxus cuspidata H G EIE 100%, (AAESHV L GAS Taxus *x media G FAUN
23.08%. WM RPKATILIX B H LSRR RN—, Wi, WMEWr S T RRN R A EE BN —K, FE=5 0t
Z AL B T . 5 B4 B SN F 724 B Unigene 15 BT LU SRIT & SSR 2 F5i8, TFRKI 13 MrickE
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Abstract: Objective To identify and analyze SSR loci based on the transcriptome data of Taxus chinensis var. mairei, Lemee et levl S. Y. Hu et
Liu treated with gibberellin A3 (GA3), and to develop SSR markers that can be used for the identification of the germplasm resources and genetic
diversity analysis of 7. chinensis var. mairei. Method ~Perform SSR analysis on transcriptome data of southern Chinese yew using MISA software
and search for SSR loci. Single nucleotide, dinucleotide, trinucleotide, tetranucleotide, pentanucleotide, and hexanucleotide can be searched, with
the minimum number of repetitions set to 10, 6, 5, 5, 5, and 5, respectively. Primer 3 (version 2.3.5, default parameters) was used for SSR primer
design. Through capillary fluorescence electrophoresis detection, SSR primers with good polymorphism and high amplification success rate were
ultimately selected for subsequent data analysis; Perform UPGMA clustering analysis using MEGA and construct a clustering tree. Results A
total of 202 361 Unigenes were obtained from the transcriptome database of the needle of 7. chinensis var. mairei treated with GA3, and 12 008
SSR were found by MISA software, which were distributed on 10 894 Unigenes with an occurrence frequency of 5.38% and a mean distance of
7.64 kb per one. Mono-nucleotide repeats were major types, accounting for 51.74% of the total number of SSR, followed by trinucleotide repeats
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(20.92%) and dinucleotide repeats (20.88%). A/T and AG/CT were dominant repeat motifs, accounting for 49.60% and 10.93% of the total
number of SSR repeat types, respectively. A total of 96 SSR primers was selected randomly, and verified with 12 germplasms of 7° chinensis

var. mairei. 13 pairs of SSR primers with polymorphism were screened out, and the ratio of polymorphic primers was 13.54%. The

amplification rate of 13 pairs of primers was as high as 100% in 7. cuspidata, but only 23.08% in 7. x media. Cluster analysis showed that 7.

chinensis var. mairei in Taihang Mountain area was clustered into one group, and 7. chinensis var. mairei from southern China such as Zhejiang,

Fujian and Hunan were clustered into one group, and the genetic distance between the latter three groups was closer. Conclusion The

Unigenes information from the transcriptome of 7' chinensis var. mairei can be used to identify SSR markers. The SSR markers screened in

this study are helpful to the study of genetic diversity, molecular breeding and resource protection of 7. chinensis var. mairei.

Key words: Taxus chinensis Smith var. mairei, Lemee et Lévl S. Y. Hu et Liu; transcriptome; SSR; Taxus cuspidata Siebold &

Zucc.; Taxus * media Rehder

YL S A2 )8 Taxus spp MY, BFRER, AMUA
BRI EAE, SR PuE 251 A2 i 1) B 2
JEp R, BEWRESMZHNE. AU BEYE
BomEdeEER, 2EE 11 MU, TR
Taxus chinensis Smith var. mairei, Lemee et Lévl S.
Y. Hu et Liu XFREMAL TG, RHPEILEE T
chinensis (Pilg.) Rehd. [ F, 7E 3 [H 447 76 F i
7o H 1985 FEE EEE B KM EAS IR
WY EA Z R UM E RS 5, NN HREER]
BE S oRAR, SRR T EA AR H a3 821,
ANSR Ao X ARSI S ) P TEANEN 7
Pl R R DR A )

fé] LB 7 51l FRic (simple sequence repeats,
SSR), XFRAHECEE el DAL, &K
HLMZHEEE (1~6 ) NEE HAALHREKIE L
TR ERNES Y, KRR, HZamT
FAZAEDEERA B, T EHE R R AR
PLA BB AN e A A ], 38 SSR K I e BEAR
k. SSRIEE HE/RIEE T, BILREEE,
AAHEFE. WEZEME. TR Rl
SSRHE, COEONBERBAE A 1 — AN E FH BIAR
RS, Wiz N T8 BRI Fh 5T
WL SRR TT . 8% 0 R 5 b AR S5 14 73 A
AR BEAk, TR, AWK SSR ik AT BEXT
R ()30 S5 P L e 9 A B A 4

Hil, cAMREAELASEH R T 24 A
2 AMER SSR 43 FhRicE 1, JEFIH SSR 4 F 4
WHARTELL G RACHTT, G E SNt 535 A
F SSR 73 FARICHE AR IE 1 A B Wr 20 BRI 41
12 T baccata LB AL S5K) B 52ma02], (& N FEE
tiE I SSREEAR R IR 2 SRR HA T T
yunnanensis Cheng et L. K. Fu & & BRI, I35
LI A R R U3, R RS 54 242 SSR

e, TR TGRSR 2RV, SR T
A ORRIERY . BB G RIEE R,

TREEE (gibberellin Az, GA3) FIEREE[F Ny —
i RWE), (VG BB PR R KR
AT R, GA; AH AT LA S 4 G A RSB
FEEN, REEE OSBRI B S TR A SR
GA; I RS Rk, T GAs eH T 4L 542
R AR I K SSR A, A Al REIRTFEAZIE G Ik
AHIEI) SSR A7 £

bEE R R, N AW FHEAR Cnext
generation sequencing, NGS) [#JH Bf#i#3 SSR #xid
PR AT R BNISE. HEl, AMIC&aik T4
RS LGN ZMHEYIT KT T — L
HA ZEMERPRaBES10, S/, H ATk 2= 20
J7 45 A SSR ARt B EAE D EHA 28N, mwik
ANBEH R BT AL A AE 2SI . AR
HIHARIH RNA-seq AN GA; 43 T KR 7405
K AT TR s I, ACHfE T T I e s 2
IR SSR TR IC AT 1 %@ Mo tr, IFIF K H
T 13X AAZEMER SSR rid, FEAE LG
SSR i, ALATHZMMEE. 77 Fiibibrid
B IR A 22 FEIE 2 AT S AL B R BE A
1 Rk SRR

B4 5K T chinensis Smith var. mairei,
Lemee et Lévl S. Y. Hu et Liu. RILL T T
cuspidata Siebold & Zucc M1 Z ML G A2 T. x media
Rehder M4 RFZ Hf [E AR AL 22 B 78 B MOV A 78 5T 4
7O LS e fa A AR T E RO 2T 5
Rt AL it 2 AR AR s, RS R LR 1.

3730XL BYE A 74X (Applied Biosystems )
veriti™ 96 %4 PCR 1X (Thermo Fisher Scientific)+
5430R Z4ES.0H1L (Eppendrof). NanoDrop 4366 /%
11 (Gene Company Limited) 2§ . AXSZE6 AT H 3 Bk
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Table 1 Sample information

hiaed T F M e 4 (N &R (B)
1 FINP [EWEANGR 2 4 R 26°63' 118°17'
2 HNYZ [EWEANGR 2 2 T 7 26°43' 111°60’
3 ZILS R ANGR 2 2 AN 28°45' 119°92
4 TH R ANCR 2 4 (RS 36°19 113°11'
5 DD KILaEH 1 TFPR 40°07' 124023
6 MDY BTG 1 ARG 36°40' 117°00’

FEFE: CTAB (bW kA H AR AR,
TaqDNA &M (ML ARG H R 2
A B CRE AR DUIAE R A TR A F]D TAE
buffer (LI EERARH AR AR ddH0 (LR
KERHARAFD) 5.
2 7k
2.1 HEBIAIE

5 RO BRI T A B MO ARLZET 7T B
AR, FIF 200 pmol/L GAs 73 HiI7E _E2F 9:00 A1
N 15:00 Wi T AL EASH fr, AbEE 2d 5, TEE 3
KA 9:00 WM, B 5 IRAEAE-80 CK
., HT ety . sk E R,
2t RNA $2HL. cDNA R FIG GH 5, K
F Tlumina 7 F G HEATH SN 7, k38R a6 %
W85, SKFH Trinity B3T3
2.2 ZIS12EFE%H DNA 2B

REPRL T 7RG SLZE T RE,
JE-80 CUKFE. BRYIHEHL G TR AR 2
NS AR B R AT T A i i
J J5 FH T 25 K 2H DNA $2 8. $2HU7 75K A mCTAB
¥ (modified CTAB method) 161, 7F 1% 13 fig bkt
Ji FL kRS  SE R, HARE Nanodrop M€ #4 DNA
JRAERER 50 ng/ul RAFT-20 CHKMTFHTE
2.3 LIS H24ER4E SSR S ANTHIR & 5 14 it

i F MISA A4 XE g 77 41 G AZ 5 s A L AT
SSR 3#fT, % SSR A s5. AR R AL A%
BR. =HHER. UEHR. IRERAAEER, &
INEEE AV N 104 6454 5455 PR K Primer
3 (2357, BRASED 347 SSR S it

BT A BRI R ) —HE SSR 514+, ik
A B ICIIES 2~3 bp, EEFIT 7~10 KK 96
XF SSR G AT IR SLES . BT IR M 51 WK EAE
20~25bp, HiLIEKiHE 52~56 C, PCR =¥k
JE F 150~350 bp.

2.4 SSR 5|#J#) PCR ¥ 1

PCR #9892 #6414, 265 1 %6 GREUHN FBO
PCR ¥R R: 7&K (ddH0) 5.9 uL, 10X
Taq Buffer 1 uL, 2 mmol/LdNTP 1 uL, 5 umol/L IE[H]
SSR 5147 0.5 uL, 5 pmol/L JZ[f] SSR 5|47 0.5 uL,
TaqDNA %47 0.1 uL, 50 ng/uL ) DNA i 1 uL.
RNFERF: 94 CTIAEME 4 ming 20 MEHK 3 25
PCR (94 CZZ{% 0.5 min, Bk [d] 0.5 min, iE
KURJER 52 C, 72 CIEM 1 min); 72 CIEAH
10 min, 10 CLRAF. 26 2 % GRINZEHARid)
PCR ¥ 34 < Bk & : ddH,O 5.9 uL, 10XTaq
Buffer 1 uL, 2 mmol/L ANTP 1 pL, 5 pmol/L #f
PO M13 IEM$E235 514 0.5 uL, 5 pmol/L /2 [H
SSR 5|4 0.5 uL, TagDNA %A1 0.1 uL, 50 ng/uL
A 1 ReBERR 1 plo N AR : 94 CHIAZTE 4 min;
30 MEIF) 3 25 PCR (94 CAEPE 0.5 min, Bk
IFA] 0.5 min, 1BKIREJY 50 C, 72 CEff 1
min); 72 ‘CIEfH 10 min, 10 CLRFF.
2.5 EMERIKEN

4 PCR =PRI A [R5 ehric d-AT TR AR, 7E4E
TAYTRE (i) mARA R 3730XL Wl
FEACE IS PCR =453k AT B 408 58 s F vk A Il o @
T BME RGN, fRA&kEZEMLE, v
RV Z A SSR I T I SR 43R A .
2.6 HBEESHT

W FHLA EUE R “ fsa” ST S N B Hr ik
- GeneMarker 4.0 " #EA7 06 B 3, BA 2 516K
Rz EA 2 A, ICFEA R KN,
15 3155 o FE DR RE R o AR 52 P 459 8 A B DR s RE
B, I GenALEx SRt B &FAN A4 ] (1) 8 4% BE 55
FEEXT 51 BS54 I 20 (number of alleles, Na)-
B RS FERIEL Ceffective number of allele, N
HAEE 4 & 1% (expected heterozygosity, He)~ ML Z%
4 % (observed heterozygosity, H,)+ Shannon’s f&

D S 2R

#1 (Shannon’s information index,
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5. FIH PIC-CALC 0.6 K f4i+5 SSR 17 5. 1%
SYEAE E2UE (polymorphism information content,
PIC). %:F GenALEx 15 T 153 B4 it A4 H 25 4
[, it MEGA #£47 UPGMA B804, MWEE
Ko
3 ER59H
3.1 HFESSRUSBESHH

A Trinity PFHEMN GA; AF T HIB 745 A2
e P L3RS 202 361 4% Unigene, #it % 5E,
IR T 12008 4~ SSR A7 A%, HIUSIE (SSR £
5 & Unigene 2 b)) 4 5.93%, X% SSR 43 fii
f£ 10 894 % Unigene H', KA (% SSR (1)
Unigene {5 & Unigene £ 2 tt) 4 5.38%, SSR
SER S ATEE B A 1/7.64kb. & A 1 ANLLE SSR £
&) Unigene A1 975 %, B HE A SSR K

Unigene A 489 % .

M52 SSR B EE, AL TR BN
FRE 2RI fEAE . 12 008 > SSR 7 £ 6 213
ANFRZTFFIR (51.74%)- 2 507 A A% R (20.88%)-
2992 NEREHER (24.92%). 226 AN R
(1.88%) 27 MTAMZHER (0.22%)+ 43 MANEHR
(0.36%). P B HRRTE, HIRZE=ZE R
TRERER, TR EREAE D FTE SSR L
10 REEH SSR &%, i 24.48%, 5 IREH G
16.73%, 6 REH 5 15.30%. BTG FA
SSR, J:FFHIEEIRBAE 5~72, DL 5~10 IREE
SSR %, 8413 4>, H&L SSR 1 70.06%; H.ik
J& 10~14 REE, 3£ 2566 14, i &L SSR 1] 21.37%:;
14 UL ERES A, 1029 4, 4 SSR
8.57% (£ 2),

FR2 BEAHLEY SSR AREFKEMEEXRHNNT

Table 2 Distribution of SSR with different motif types and repeat numbers in 7. chinensis var. mairei

e SSR i s B IKAL o

EHRE — 6 7 8 9 10 11 12 13 T o e ﬁ’/it
BT IR 0 0 0 0 0 2733 1237 591 381 247 1024 6213 5174
TR 0 1039 559 346 251 206 99 6 0 0 1 2507 2088
—RH®B 1780 752 421 36 1 0 1 0 0 0 1 2992 2492
VA% IR 185 34 0 4 1 0 0 0 0 0 2 226 1.88
TR 19 3 2 0 0 0 0 1 1 0 1 27 0.22
IL R 25 9 3 3 0 1 0 2 0 0 0 43 0.36
JERas 2009 1837 985 389 253 2940 1337 600 382 247 1029 12008

EL451/% 1673 1530 82 324 211 2448 11.13 500 3.18 206 8.57

3.2 #%3R4H SSR B E S A B FNSNERFHIE

R ABL, 7E 12 008 4~ SSR fii i iF & 114
FhEEIIT, Hoa, — 0 =0 P, fi. SEHER
EHEDMNAE 2. 4. 10, 29, 26, 43 Fl. M H I
ERE (R 3), MR EMNESZILITTHHAN AT,
AL LT 49.60% . HAZFRE R XM, A/T
H AT . 5 T C/G, 23 R AL S L 49.60%
M 2.14%; “HEREZ LMY, AG/ICT &%, 4
A AU 10.93%, HIRE AT/AT il AC/GT,
3 o AT B 5.14%. 4.65%, CG/CG /b,
205 BB 017%; —HHREL RS,
AAG/CTT £ %, 2] 5 B AL 5501 5.49%, ACT/AGT
B/, 2905 B S B 0.44%; DURE TR B 5 2R
H, AAAG/CTTT %, 2)d 47 % 0.23%,
AACG/CGTT . AACT/AGTT . ACCT/AGGT .
ATCG/ATCG /b, & B4 S EA L 0.001%; Tis
ANEH R b AL 3 0.58%.

R3 FEAHLUER SSR XESH
Table 3 Distribution of SSR repeat types in 7. chinensis

var. mairei
AR 950 HEH Hb A
PR AT 5956 4960 6213
G/C 257 2.14
ZEH  AG/ICT 1312 1093 2507
AT/AT 617 5.14
AC/GT 558 3.92
CG/CG 20 0.17
=HHR  AAG/ICTT 659 549 2992
CCG/CGG 471 3.92
ACT/AGT 53 0.44
VUR#H  AAAG/CTTT 28 0.23 226
AAAT/ATTT 21 0.17
ATCG/ATCG 1 0.008 3
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3.3 SSR 5|¥IBMIEIE

1P TR IEE 2~3 bp, EE T T~
10 X1 96 XF SSR 5| ¥dkAT ik siie . 45K %
~, VAVREZ AN X ()77 40 542 DNA AR
317 SSR-PCR, 13 X} (& 4) 5IMEFLZEM,
2SI R N 13.54%. 5] ¥ % 250 B 244 I
K 1.

13 4~ SSR B HAEENE 5. 12 M
AN Ny N 2~10, 13 4> SSR A7 i E B Na oA 55,
I 4230 Ne N 1.53~5.43, VN 2.76. 1
N 0.53~1.85, “FIMEN 1.10. Ho N 0.14~0.82,
I 0390 He N 0.35~0.82, “FHI{E N 0.58 1.
PIC ¥ 0.29~0.79, HDS5. HDS14. HDS52. HDS54

Al HDS93 N Z & PEALT (025<PIC<0.5),
HDSI1. HDS10. HDS56. HDS76. HDS82. HDS84.
HDS86 1l HDS88 M Ay 2 A7 s (PIC>0.5).
Hrh, HDS 84 &M m, H PIC M 0.79.
3.4 SSR i = FaE]3 1

¥ Bk 13 X EA 2SR SSR FIWTE AL
G ML G A2 DNA FE SR Ty 8, 45
RRIA 13 X5 AERILLL T A DNA FEf A
P4, 0 AE 2 M 4T S 42 DNA PR AUE 3 %5
WHEY I (R 6). WEMILE, 13 X517 Rk
2L K2 DNA B A 5% (100%), HE
HETESHTAEE DNA B A &y =%
(23.08%).

*z4 SSRIYIER

Table 4 Information of primers

% 5 SIS (5-37) HE R BKRE/C ROk

HDS1 F: CACGACGTTGTAAAACGACGGAACTTGGCCTCCTTCATC (GGC)7 55 FAM
R: GAAGGTGCTGTTCCCGAAG

HDS5 F: CACGACGTTGTAAAACGACTCTCCTGTTTGTGAGCATGG (CAG)7 55 FAM
R: GTTCTTGCTCCTGCTTTTGC

HDS10  F: CACGACGTTGTAAAACGACGTGGCGTGAAGAAAGTTGGT (CTG)7 55 FAM
R: CTCAGCAACAGACACAGGA

HDS14  F: CACGACGTTGTAAAACGACAACAGAGAGGAAGAACGCCA (AAG), 55 FAM
R: CTTCTTCGACTTTTCCTGCG

HDS52  F: CACGACGTTGTAAAACGACAACACAACACCCTCGTCTCC (GAA)y 55 VIC
R: GTAAACATCGCCTTCCTTGC

HDS54  F: CACGACGTTGTAAAACGACCAATTCCGGAAACTTGCTGT (ATA)9 55 VIC
R: TTCACCTGCCAATCTAAGGG

HDS56  F: CACGACGTTGTAAAACGACGGAGCTCAGGATCGAGTCAC (AG)9 54 VIC
R: AGAATTGCAGCATTGCACAC

HDS76  F: CACGACGTTGTAAAACGACTGCAAATTTCCTCCCCATTA (GA)0 55 NED
R: GCTTCAACATTGCAAAACGA

HDS82  F: CACGACGTTGTAAAACGACATTCACCGTGACTTCCAAGG (TA)o 54 NED
R: GTGGATTCGGTCACTTTGGT

HDS84  F: CACGACGTTGTAAAACGACTGATGGCTTTTTGTTCCACA (CDo 55 NED
R: AAGCATAAAAGGCGAGAGCA

HDS86  F: CACGACGTTGTAAAACGACGCTCTCTCTGGATAGGCGTG (AQ)0 55 NED
R: CGTTTCAAGAAAAACGGGAA

HDS88  F: CACGACGTTGTAAAACGACTGCCATCTGCTCTATTGGATT (TC)io 53 NED
R: TGCCCAATAAACTATCATCTCC

HDS93  F: CACGACGTTGTAAAACGACCCATTTCCGTCGATAAAGGA (AT)y 54 NED

R: GTGCACCACCACACCTACAC

TRILH S A M3 Hek A

The underlined part is the sequence of M13 connectors.
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1-TH2G07_G07.fas K lbp
145 150 155 160 165 170 175
600
400
200 A\
jj P St (OREP T | LSRRG L (- _/—«,/\ \
149.7 154.1155.0! 1744
1-HNYZ_2G06.fas
145 150 155 160 165 170 175
600
400
200 /\
0 — /\_'_\”,\__/-V/\“_/‘"\ oy Q. e — A r— __»______,.-*‘_/L';‘ﬂ_
1497 155.1] |157.1158.3) [175.0]
1- HNYZ_TG10_G10.fas
145 150 155 160 165 170 175
600
400
20| A A\ N -
0 S —! e — SNSRI A S SR SR BN Y = I S S =-__ S——
[1997 15411550 [1745]
1-FINP_3G03_G03.fas
145 150 155 160 165 170 175
1000
500 f\
)| Np—— D ¥ R, \ .
149.6 154.1155.1 |160.1/161.3) [143.9175.0/

1 HDS10 #RIZFEXRITW. HRaMEEt XA SR RHNER

Fig. 1 Genotyping by HDS10 maker for 7. chinensis var. mairei from Taihang mountain, Hunan, and Fujian Provinces

&5 SSR3|MMLmZHEM
Table 5 SSR loci diversity of 13 SSR primers

F= 6 ThEEERST

Table 6 Statistics of interspecific amplification results

FE R A Na Ne I H, H. PIC
HDS 1 4 338 130 043 0.70 0.65
HDS 5 3 1.94 079 0.50 049 0.41
HDS 10 5 242 1.3 033 059 0.54
HDS 14 2 153 053 044 035 0.29
HDS 52 2 1.54 054 0.09 035 0.29
HDS 54 2 1.80 0.64 022 044 035
HDS 56 6 3.92 1.55 040 0.75 0.71
HDS 76 8 426 177 057 077 0.74
HDS 82 4 239 1.05 0.14 0.58 0.52
HDS 84 8 543 1.85 0.75 0.82 0.79
HDS 86 4 2.69 1.17 036 063 0.58
HDS 88 3 278 1.06 045 0.64 0.57
HDS 93 4 1.85 090 043 046 043
SEHE 423 276 1.10 039 0.58 0.53
35 RASH
UPGMA R HrRH, kWL A E A

B 20 FERARH X (R B 7 4L DA BB — i, TSk H
KAT I XH 4 bl RO — I8 (1 20 WA
T AR SR e 1L X R R T 4L A2 SR Gk R T
MARAT LB X R T LA LR AR 5ok
RIFE T LB R G R RBEE . BLAh, 123 FhEfE

-~ P

RALL G =B IR EANSR
HDS1 170 170 0 0
HDSS5 260 266 272 272
HDS10 155 155 155 155
HDS14 161 161 161 161
HDSS52 225 225 0 0
HDS54 277 277 0 0
HDS56 266 266 0 0
HDS76 128 130 0 0
HDSS82 210 210 0 0
HDS84 210 212 0 0
HDS8&5 189 189 0 0
HDS86 291 307 0 0
HDS8&8 180 180 0 0
HDS93 221 221 0 0

BARKI R T X R AT A, AT LR, W
3t DT T 1t X ) B 2 R A s X BT
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|: ZiLs 1
ZILS 3

L FANP2

HNYZ_1
— e
FINP_1
FINP_3

. TH 12
1
—

TH_4
TH_6
FINP_4

20

2 R2RERLAERREN N
Fig. 2 Cluster analysis of 12 samples of 7. chinensis var.

4 Ve

BEE R R G R, s EE R R R 1 H R
ARG BEBIRAR,, A 75 0) 35 R 4 e S 4 508 2 v
FREL SSR Amicd B8, BEFE MM+, BNE
THEAT R0 R % SO 2 PRI S 5 T
Wot. HEl, C&AZMEDIETEEFHMERH
HHRAZIE S H SSR Aric 17190, M T R R
SSR, #%5%2H EST-SSR #ric B 5 v iff b 4 il d 47 2
R, M@ AHYETELE, RerERfiPAL P SRS o
RO, FER A G, WA TN Rl sk
HEIETT R %2 T 24 SSR brid, I T8 E
PR LR T, (R, EJF R SSR FridiE AR
T L TE B BRI A S AL AT R 2, 40542 SSR
I3 FHRICAH AR T A 75 B — P .

AR FAFIH GAz L EE G 7 4L GAS M s 4l
HHEHERIN B HREANZHREL RN SSR
PR 6 2134, = T2 SR EEN ORI Y A JL A4
R AR 2. MRS B RS R 2 SSR
A7 S5 (2160 /M) 22 57 0T g A2 5 i 5 2 0 SR U
MISA KRR ESEHEANF T, BATRS
GA; K. WK, —. = HRER RN
SNAEYI SSR A I JE B 24261 By 5 R
FAREIE R A GA P EE L R ET RN
F, TR R ARG )R DL = A IR E RN
Fo Ak, EREREIERH, MTA 58 SSR
HEEFRUANEHREZ N E, HICH =& .
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