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Abstract. In this test, SSR loci were searched for the mitochondrial and chloroplast genome sequences of
Salvia miltiorrhiza by bioinformatics methods, and the SSR primers were designed by primer3. 0 online
software. 10 pairs of cpSSR primers and 13 pairs of mtSSR primers with high polymorphism were selected

by PCR amplification. They were used to analyze the genetic diversity of 61 S. miltiorrhiza cultivars and
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the transferability of Salvia L. species. (1) Total 32 cpSSR and 24 mtSSR were identified from 2 genome
sequences. There were 31 mononucleotide repeat sequences with 96. 9% frequency, showing the dominant
types in the cpSSR. Both A/T types were abundant among mononucleotide repeat sequences. (2) 46 alleles
were detected in 23 pairs of SSR primers, the average number of alleles per SSR locus was 2, and the num-
ber of effective alleles was 1. 566. The expected heterozygosities was 0. 346, which was higher than the av-
erage level of dicotyledons (H,=0. 190); the polymorphism information content was 0. 278, which was
between 0. 250 and 0. 500; Shannon’s information index was 0. 519. The results showed that S. miltior-
rhiza had a moderate level of genetic diversity. (3) The cluster analysis on 61 S. miltiorrhiza showed that
the genetic similarity coefficient was ranging from 0. 54 to 0. 96. It can be divided into 6 subgroups when
the genetic similarity coefficient was 0. 64 the S. miltiorrhiza in Sichuan, Shandong and Anhui provinces
clustered in [ and ]I subgroups, suggesting their close relationship. S.miltiorrhiza in Zhongjiang of Si-
chuan Province were distributed in all the subgroups, suggesting their rich polymorphism. (4) The results
of transferability test showed that 11 pairs of mtSSR primers were successfully amplified in nine species be-
long to Salvia L., the transferability ratio was 64. 63%, suggesting mtSSR markers showed a higher
transferability. 9 pairs of cpSSR primers were successfully amplified in all samples of Salvia. L. species,
and the transferability ratio was 44. 66% ., suggesting cpSSR markers showed a lower transferability. In
addition, the primers cp5p. cp8p and cplOp had good generality among the genera of Lamioideae. These
results indicated that 23 primers are suitable for SSR analysis of Salvia L. It would be useful for species
relationship and study of genetic variation of Salvia L. .

Key words: Salvia miltiorrhiza ; mtSSR; cpSSR; genetic diversity; transferability
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et . HETLAZ N EWME TP S E W 207+
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AR AN 22 35 3 FAS 18] 18 53 A ad O k0
PS5 T X M5BT R AT T AR 2 R AT,
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M AL R AN — B, SR RSS2 ] RAPD 4y
Fhmac okt o B P X 9 AN PSR BERE AT 8 AR
LRGSR LR IS RN ARG R RiE
Z RV A [R) i IXR) A7 7E 22 5 s R R T Y R
EST-SSR 70 FARiCxT 4 A7 Hu ) 80 A FF 2 i o
VEREAT T 2 FEE K 23 4 A0 R 3840 BT L UE W) EST-
SSR A A7 Rk I PF 2 1) 38 A% 2 RE P (E G 38 A% BE R
5 4t 247 B SR A 2 2 M O 1 5 Zhang %™ R ISSR
RAC T T AT & FE 2 Bl i AL 2 R, 45 R
SRR AN F T A FE S 6B 8 B v 1 8% 2 B,
X F LA B 4518 . SSR (simple sequence repeat)
Frid &l 1~6 bp #% 5 8 N 5 5 5 A7 20 i & K

SrAL.HEAREERE ZENERTEER.
Py o 1) e % Mk L T AP A 45 A P T R A AR
EL4 2 B T A 2 R P BT AT E AR R A
P2 AR B K 1) SSR 3 T hRid A 7 A&l 31 A
AR PE 2 JE B 1R 38 A% R L A O P 2 3 A% A SR D
FREIR] 9 5T P 5 B 5 R A7 AR T 32 (0 2 R 22 3 OF
ORI TE M X R R AR . (HZ L B AT 2T K
(K13E FH T 7F 2 i S 4 A0 28 0L 4 2 T4 ) SSR A i
B o B ASHIE TR T S i S A R0 2 L s 3 TR 21
JFAR SSR FRid . JExf 61 63 FF2 #4738 4% 2 B kAN
I G W Rl E AL O T

L MBRTTE

L1 # #

BT A IR A ORE 2 R A T DU 148 RO R 2 B 22 O
TEE MIBREE A (R D, BB 1~2 &
Y L AR T —80 Tk A . ARG, T
JE TR 4 30 00 R4k L SR 44k R 4H 7 81 Chittps: //
www. ncbi. nlm. nih. gov/genome/browse/? report
=54 ! /organelles/Labiatae), f]  H + PCR (E-
lectronic PCR,e-PCR) A= W)15 B 2= B W Fh 43 #7 .

.2 /5 &%

1.2.1 ZF4 DNA M4EE 2 Mot 101/
CTAB 773 M IME 2 (65 “C /K 45 min; i 150 pL
ddH, O % DNA)#2H DNA, #HH DNA f10. 8%
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Table 1 Experimental materials and their source

ELRE) KR ELR) B3 ER) KU

Code Source Code Source Code Source
1 PY Il 1 VL Zhongjiang, Sichuan 22 W Z YT ¥ Yiyuan, Shandong 42 2 Anhui
2 PU Il VL Zhongjiang, Sichuan 23 W& Y7 ¥ Yiyuan, Shandong 43 2 Anhui
3 P4 JIl 1T Zhongjiang, Sichuan 24 W ZR Y7 ¥ Yiyuan, Shandong 44 W ZR YT ¥ Yiyuan, Shandong
4 P4 JIl 1 {T. Zhongjiang, Sichuan 25 1 Z Y75 Yiyuan, Shandong 45 1 Z Y78 Yiyuan, Shandong
5 P4 JIl 1 {T. Zhongjiang, Sichuan 26 1 Z J7 % Yiyuan, Shandong 46 d1 i) #4 Bl Intermediate material
6 P4 JIl 1 {T. Zhongjiang, Sichuan 27 1 Z Y78 Yiyuan, Shandong 47 H1 i) #4 Bl Intermediate material
7 P4 JIl YT Zhongjiang, Sichuan 28 1 & J7I% Yiyuan, Shandong 48 1 i) #4 8l Intermediate material
8 YU JIlH YL Zhongjiang, Sichuan 29 I A Y15 Yimeng, Shandong 49 PY NIl YT Zhongjiang, Sichuan
9 PU Il 1T Zhongjiang, Sichuan 30 I & Y75 Yimeng, Shandong 50 PY JI| 1T, Zhongjiang, Sichuan
10 PY Il VL Zhongjiang, Sichuan 31 I & Y75 Yimeng, Shandong 51 PY )1l VL Zhongjiang, Sichuan
11 P4 JIl YT Zhongjiang, Sichuan 32 1 Z 7% Yimeng, Shandong 52 PU )il 1T Zhongjiang, Sichuan
12 "] #1 #} Intermediate material 33 I A 7% Yimeng. Shandong 53 H ] #4 %} Intermediate material
13 [ 44 KL Intermediate material 34 1 % H # Rizhao, Shandong 54 1) 44 KL Intermediate material
14 i) #1 8l Intermediate material 35 11 % H #8 Rizhao, Shandong 55 1 [a] #1 8l Intermediate material
15 o8] 4 £} Intermediate material 36 11 %2 *F & Pingyi, Shandong 56 B #4 &L Intermediate material
16 1 7] %4 8l Intermediate material 37 11 &% Shandong 57 i 8] %1 Bl Intermediate material
17 H il #1 %} Intermediate material 38 ZH Anhui 58 B 9t % Shangluo, Shaanxi
18 H i) 44 B Intermediate material 39 % # Anhui 59 2 Anhui
19 1l % Shandong 40 2 Anhui 60 2 Anhui
20 11 %4 Shandong 41 Z 1 Anhui 61 1 78 Shanxi
21 11 %4 Shandong

T JIE A g L VKRS U DNA PR B % & 4% 1) DNA
B iM% 50 ng/pl FH T SSR R,

1.2.2 SSRumm RSt A MISA
B AF (http://pgre. ipk-gatersleben. de/misa/misa.
htmD # % SSR {7 s, WEE RS T £
TR ER. =R UL R T RS
MH R SSR 57, sl &=/ EH 10,6.5.5.5 F1 5
. f#H Primer3 #A4FX SSR A7 s 347 51 W 1t .
EFTUTFTSHEITSIWA.GC & & 40% ~60%,
Tm 50~60 C, 5| ¥ EE 20~24 bp. HHIH 1~
K& 100~250 bp, PrA 5 HEAETAYTRECE
) AR A IR~ =] A B

1.2.3 SSR 3|¥pM00FIE ik B R LI
cpSSR.mtSSR 5[, & £ 10 /> DNA i, H %t
(1) SSR 51 ¥t 47 PCR ¥ 14, PCR Je M & & A 20
pL(Mix 10 pL, 54 2 pL,ddH,O 6 pL,Bifk DNA
2 pl) . RNFEFRE 95 CHIAME 5 min; 95 CA&
Pk 30 5,56 “CIB K 30 .72 “CHEAf 45 5,34 MG

72 “C4EAH 10 min, PCR ¥ 7=# H 8% k4 o %
PR s T v Jsz L K A U

1.2.4 SSRARICHIIEIE Rk tH 2 B M5 Y
Hl 61 43 P} 20 5 347 PCR 418, PCR #8674
B Bk BEAT A I, PCR K M4k & 20 pL
(DNA iR 2 pL. 5% 2 pL(FHFE 400 £%) (ANTP 2
pL(Fi B 4 £%) .ddH, O 12 uL . Buffer 2 uL. Tagq
0.2 pl) o MR HN:95 CHAM 5 min; 95 CAL
PE 30 $,56 ‘CiB K 30 5,72 ‘CHEM 45 5,34 MEI;
72 °C #EAf 10 min,

1.2.5 BB BYE GBIk B4 RA %0
WA 1, o%&id N 0. FIF NTSYS-pe2. 1 5 ik
17 UPGMA R KM & &2 B . # B POPGENE
L 31 T 50 26 47 56 DR 00 (N L %055 I 25 TR 3
(N.).Shannon’s 5 B 50 (D MR EFE (H,) M
WERGEHHEZ M. H PIC_CALC ¥
PRk 2 A& 8 (PIC), FIH PCR #1417 SSR
1 25 Py A 43 47
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2.1 4% cpSSR #1 mtSSR E & & T4 {E S 7

i F MISA SR R F 2 4Rk | i S 1 5
HFHIH) SSR A7 i, L3RR 32 4> cpSSR A7 £, 24
A mtSSR A7 1, A ] 1% 1 BR # R G 1) SSR M=
EAEREER (K2, Kb, AEFRELZ L T
A/T ) mtSSR fir 3L 17 />, 5 mtSSR A7 4 54 %
(¥ 70. 8% ; % R & & 5 o6 (AG/CT.AT/AT)
M= E H 5T (AAG/CTT AAT/ATT) , 4>
Bl mtSSR A7 A5 8 B 12, 5% F1 16, 7%, if
cpSSR 7 AT BEAZ R B 5 300 A/ T, 5 cpSSR fif
MAHR) 96. 9%, TREHRE L HE T AT/AT, 5
mtSSR B H ) 3. 1%, WA I E A s G/C
FEMI R SSR A7 A
2.2 S|YIMTHIE

N TR R SSR 514, Fl 56 Xt 51 #7E 10
A~ DNA FEf i ATy 3. 4 R (8 D IR, 34 % 5]
PIREAE 7 A LA L BORE S BROIh 38 H & AR
m e e MR 2 AL e85 H T SSR bR id i 56 IF .
Ha i 1 34 Xt 51 Xt 61 4y PR S FF AT PCR

P14, PCR P24 F & 40 8 # Uk W 0 3%t 23 x4
R R A SR E TP ) epSSR I mtSSR 51 47,
BB TS etk 2 RS 85 8 (R 3D KM,
Hor 19 A~ SSR AL it B AE P 2 i S 4k I [R] 20 1 2k
Lk L R4 A 3 4 A% X UTR X 38,4 A SSR iz £
HILE CDS 4 5 X, 4 5l /2 51 %) cp2lp. cp26p,
mt4p Fl mt21p,

2.3 ABBEESHMESH

2.3.1 SSRiRIZEHSMAM  FAMIER 23 X514
X 61 ANFEAHEAT PCR 47 39, JLR I B 23 A7 45,
BIRZ AL, ZE AN LERN 100% (K 1),
— X 51 A I 5% S A R R R 2, S A A
RS Bl 1. 103 ~1. 987, SFH#4Ml 2 1. 566, 514
cp25p | % . N 1. 987, HIR2 514 mtbp Al cp5p, A7
AT N BN 1. 913, 514 mt9p £ R 25 A7 % A
b, N 1.103,

FEREAR AL Z FEPE 0 # b (38 4 I 2% & J&
(H,)fE 0. 499 ~0. 906 Z [a], F¥J K 0. 654, 5| ¥
mt9p I i » cp25p I ks I 4 & )% (HO 78 0. 094
~0. 501 Z [8].F N 0. 346, 5 ¥ cp25p #x & -
mt9p & ik ; Shannon’s ¥ # ()} 0. 196~0. 690, *F

®2 AEPTESSRESEFNE

Table 2 Amounts of different SSR repeat motifs in S. miltiorrhiza

]l HERY B o B
Sequence Repeat type Motif type Number Frequency/ %

B A% 1 8 Mononucleotide A/T 17 70.8

2k R4k Mitochondria ¥ 1 & Dinucleotid AG/CT AT/AT 3 12.5
ZAHZH R Trinucleotide AAG/CTT AAT/ATT 4 16.7

B A% 1 B Mononucleotide A/T 31 96. 9

244 Chloroplast
% R Dinucleotid AT/AT 1 3.1
cp29p cp30p cp25p

2 3 4 5 7 195859060 612 3 4 5§ 7 1958596061 223 4 5 T 19 58 596061 M

M. DNA marker [ ;10 34 $l 4% 5 F % 1
K1 5% cp25p.cp29p.cp30p X 10 43 A4k} 4 1 45 R

M. DNA marker | ; The 10 variety codes were the same as in Table 1

Fig. 1 Amplification effect of primer cp25p. cp29p. cp30p on 10 materials
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%= 3 23 Xt cpSSR #1 mtSSR 3| ¥4F1iE
Table 3 Features of 23 pairs of ¢pSSR and mtSSR primers

K B YE = . , it 7 g K- .
ENCR e 514551 wamy O MIBEE S AL R
Primer Repeat . o ' e Amplification < . -
: Primer sequence (5 —>3") Tm/C Genomic location
name motif product length/bp
R F: TAGCCGCACTTAAAAGCCGA 56. 9 CtrnK-UUU)-rps16
cplp (A 10 232 N o
R: TCCATTCATTTTTCTGTTTCGAATTCA 52.5 LA 7] [X Intergenic
A F: AATGATCCGGGGCGTAATCC 57.7 atpA-atpF
cp2p (A)11 213 Nt .
R:CCCTCTCTTTCCGTTTCCGT 57.3 LA E] [X Intergenic
~ F:GGCTCTCACGCTCAATTCCT 57.7 ) (trnG-UCC) < trnfM-CAU)
cp5p (Adloayys . . . _ 243 JLP A X Intergenic
R:CGGCGACCTATGCCTTATGT 57.5
F:CGGTGGTATCAAAACGCCAC 57.1 sl (tm T-UGU)
cp8p (11 234 S .
R: TTCATTCCCGAGGAAGTGCA 56.5 LA 7] [X Intergenic
F: 56.7 210 psbM-(trnD-GUC)
R 56. 7 FEA [A] [X Intergenic
R F:GGAGAAGATGCGGGTTCGAT 57.5 rpsS-rpl14
cpllp (A)15 247 o .
R:CCTTGAGGTCACGGGTTCAA 57.6 FH K ] X Intergenic
F:ATTTGACCTCGTATCCGGCG 57.7
cp2lp (13 122 rpoC2
R:CCCTCGGTTGATCTTGGTTGA 57.3
F:GTCAAATACATGAATGAAGGAAAAGGA 52.7 rpsi-(irn T-UGU)
p25p (D10 181 psd 4
R:CGTTAGCCCATACTGCTCCA 57.2 HPE X Intergenic
F:GACTTTGATTCGCGGCACTC 57.1
cp26p (10 118 clpP
R:CGTTTCCAAAGAGGTTCGTTGT 55.6
F: AATCAAGCCACGACCCTCAC 57.9 ndhG-ndhI
cp30p (11 209 N .
R:CGGTTACCGGTCTCAATAATTGA 54.4 F A ] X Intergenic
A F:AAAGCCCCGCACCTCATTAA 57.1 orfl17a-mttB
mi2p (M11 161 orfl17armutBB
R.CTGGCTGGGAGCTGTATGAG 58.2 H K ] X Intergenic
F. TCCTTCCACCGGCCCTTATA 58.1
mtdp (A)10 227 orfl54a
R: TCAACGGTTCTTCGGCCTAC 57.5
T F:GCAGCACACCAGACGAAAAG 57.3 orf137-(1rnQ-UUG)
mt6p (TH10 242 N .
R.GTTCAGGAGCTCCTTGCGTA 57.3 AP X Intergenic
A F:CCGAATGAATATCCCGCGGA 57.6 atpd-(trn-CAU)
mt7p (A)10 194 AU
R:CCGCCTTTTTGCCAACATCA 56. 8 FH K ] X Intergenic
1A F.GAACGGTCGGTAGCTGCTTA 57.3 orf117a-mtB
mtIp 11(A)11 142 N .
R.CTCGTAGTACCTGCTAGCGC 58.0 HPAMX Intergenic

F:GCCCTTCAACCACCTCATCT 57.6 ‘ orf182borf119a
et ot R:TCTATCGAGACATTGCGGGC 57.5 28 ZE ] X Intergenic
777777777777777777777777777777777 F.GCGTTGGTACCACGCTCTAT 506
mtl2p (TA)6 237 orfl54a
R:AGCTATACCACCAGTCTGTTTTCT 55. 2
777777777777777777777777777777777 F(AAA(((J(((,LTT(ILTTAAA063Ccm(,rplz
el T R: GGAAAGAGGAGGCCTTTGCT 57.8 1z M X Intergenic
7777777777777777777 ) F(,L(,TT(,TT(,(J(JTUGAATTCCWOOrm%ormg
et O R TecAAACCTCCTCTTCCCCA 58. 3 i HH X Intergenic
mlle(/\)l() 7777777 F.TCTAACCGATCCGCCCAGTA 5.9 2 43mp6,orﬂoja 777777
R:ACGATCCTGTCTCAGAGGCT 57.9 JEPE X Intergenic
777777777777777777777777777777777 F.CAGAGCGAGTCGAAGTGTGT 574 i tosh
o (Aot R:CGTAACTGAGCGGTGGACTT 57. 5 71 HHIH X Intergenic
"""""""""""""""""""""""" F:GAAGAGTGCACGTCCGAAGA 574 e
met (1o R:ACCTACGTCATTCGACTCGC 57.2 22 HEH I [X Intergenic
o . F:CGGACCCTCGATTCGATTGT 57. 4 . cemBrpl10

R:GCTGCAAGACCAAAACAGGG 57.5 FE[H 8] X Intergenic
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%73 °0. 519, 51 ¥ cp25p &> mt9p H K. Frid
ZEBEEHSEPIO AT 0.089~0. 373, Fi# K
0.278, Hr 0.250<<PIC<C0. 500 [bricH 16 4, 5>
WA cplp. cp2p. cp5p. cp8p. cplOp. cpllp. cp2lp.
cp25p.cp26p. cp30p, mtbp, mtllp, mtl2p, mt19p.
mt21p Al mt22p, X LR id A HFRm 2 &M, U
EHERI 25 R TR P S 4R SSR 51 YA L £k
Kifk SSR 5| W) 5 G4 7 FH 2 it A% 2 FE 1t K

2.3.2 BESH IEH NTSYSpe2. 1 B {Fxt 61
WFrZ AT KR M. 4R (B 2) BoR, £ U
RHE 0. 54 W P RERE WY INEPILE 7 5
MBSL IS — RERE RIR IS RO E — K
KB, O T ORIBEAE 0. 64 AL XL AT 2 N 6 NTLRE, 7
RWHET VIV VAV VU4 B L AR
B9 Gy AR IR AE S 1 LA s 22 0 L LA R

tral AR 16 5 AR A I s WU NI L & 5 5 /et
FHE RN WA, BHE 2 77 W, YIS AE 5
AR U Y )P AR 2 FEE R L
HE—=NE0Z 0 maEANRK RS, RPFH2
2 AL AR S 5 B 43 A G B SR QT L X i B
S X Z 8] a8 S A B
2.4 cpSSR 1 mtSSR #RiC7E R E B 8 #8) AV &8 A 4
FIF 13 % mtSSR #1 10 XJ cpSSR #7128 4 Bl
P15 B 7 AR R B (S. leucantha) M E € B R B
(S. prattin) Z 347 PCR 48, 45 8 (£ 5) &5
11 %t mtSSR Fxid f1 9 XF cpSSR 45 id G 7E 3 Fh LA
R A R A 2 . 11 % mieSSR 5 A
9 P B R B JE (1 ST 35 38 FH 1 Bl 2 R 64. 63 %0, 38 H
PE#L 539 X cpSSR FI ) 4E 10 Fh B2 B2 @ o (1 7 33
i P L %Ry 44, 66 %0 .3 P PRI,

#& 4 23 37 mtSSR 0 cpSSR HRIZHIRE S H
Table 4 Genetic parameters of the 23 polymorphic mtSSR and cpSSR markers

A G i A R

ML 2% A

MBREE AT AR

ZEFBREE

514 (X)}%g%w%w}ﬁ Fiffective be Observing Expected Shannon’s Polymorphic

Primer o;fﬁ;feilﬁ ;«;r O;;HZ&&%{? )Qr heterozygosity heterozygosity inlformation in[ormation‘

: ¢ (H,) (Ho) index(I) content(PIC)
cplp 2 1. 856 0.535 0.465 0. 654 0.355
cp2p 2 1. 751 0.568 0.433 0.620 0. 337
cpop 2 1.913 0.519 0. 481 0.670 0. 363
cp8p 2 1. 505 0.662 0.338 0.518 0.279
eplop 2 1. 505 0. 662 0. 338 0.518 0. 279
epllp 2 1.631 0.610 0. 390 0.575 0.312
cp2lp 2 1. 590 0.626 0. 374 0.558 0.302
cp25p 2 1. 987 0.499 0.501 0.690 0.373
cp26p 2 1. 751 0.568 0.433 0.620 0. 337
cp30p 2 1.672 0.595 0. 405 0.592 0.321
mt2p 2 1.177 0. 848 0.152 0.284 0.139
mtdp 2 1. 336 0.746 0. 254 0.418 0.220
mt6p 2 1.913 0.519 0.481 0.670 0. 363
mt7p 2 1. 140 0.876 0.124 0.242 0.115
mt9p 2 1.103 0. 906 0. 094 0.196 0. 089
mtllp 2 1.590 0. 626 0.374 0.558 0. 302
mtl2p 2 1. 547 0.643 0. 357 0.539 0.291
mtl3p 2 1. 378 0.724 0.276 0.446 0.237
mtldp 2 1. 295 0.770 0.230 0. 389 0.202
mtl6p 2 1. 378 0.724 0.276 0. 446 0.237
mtl9p 2 1. 462 0.681 0.319 0.496 0. 266
mt21p 2 1.672 0.595 0.405 0.592 0.321
mt22p 2 1. 856 0.535 0. 465 0. 654 0.355
F31H Mean 2 1. 566 0. 654 0. 346 0.519 0.278
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0.64
T AEARLLPE 5L Genetic similarity coefficient

0.75 0.85
61 3 #4 kg 5 A 3R 1
2 EETEEEEN 61 SRR EE
The 61 variety codes were the same as in Table 1
Fig. 2 Cluster diagram of 61 accessions of

S. miltiorrhiza based on genetic distance

2.5 cpSSR #RIC7EE Z I RHE YR 8] BY 8 A 1

K 10 X cpSSR 51 ) 73 M AE 22 2% X 4L 71
T PCR BEAT 20 M. 45 R (R 6) KB, 51 W
cpSp.cp8p M cplOp 73 A AE 3 A& 4 5% 5 K 4L Fp
5.8 g 21 sFAERHFFFIM 6 g 12 sk EPA
Fe 50 A RS S P ) AR WX 3 % 51 W AE B 2R

FHE V) Je 18] 10 38 F 1 5
3 1
3.1 ol B ASmMEINFEEXR

IS IR AT R I SRR 61 47 PH S s AL Al
ItE RECN 0.54~0.96, (L7 32 S APY I HFIT 49
T AR 47 S AN L 52 Y5 el T8 A% R R
e/ MU R B K. SR Ah SR VR F DY NI ARl
RAZEAIPFSRAE T B, B ALl
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Yo A [ X AT b BT B BRI AZ R AE SR . 9
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Table 5

Amplification results of mtSSR and cpSSR primers in species of Salvia L.

mtSSR

cpSSR

B

Material

T8 P I AR d 3
(LA /90
No. of transferable
markers (ratio/ %)

ZATEY G 1 AR g 4L
(L& /%)

No. of polymorphic
markers (ratio/ %)

BGINSERCE /RS TR TR Ve
(Ll %)

No. of transferable

markers (ratio/ %)

LAY 3G bRt £
L/ %)

No. of polymorphic

markers (ratio/ %)

F+% S. miltiorrhiza 11(100)
ERER S. chinensis 8(72.70)
WL R S. atrorubra 7(63.60)
MEREHE S, roborowskii 7(63.60)
BUGERE S, leucantha 6(54. 50)
HEERRES S, prattii 6(54.50)
R S, castanea 9(81.80)
HILRRERE S, [flava 5(45.50)
=M REBE S, yunnanensis 5(45.50)

BUE® S. japonica

11(100) 9(100) 9(100)
8(72.70) 3(33.30) 3(33.30)
7(63.60) 3(33.30) 3(33.30)
7(63.60) 3(33.30) 3(33.30)
6(54.50) 6(66.70) 6(66.70)
6(54.50) 0 0
9(81.80) 5(55. 60) 5(55. 60)
5(45.50) 7(77.80) 7(77.80)
5(45.50) 4(44.40) 4(44.40)
— 2(22.20) 2(22.20)

e —. RN REE A M mSSR R A

Note: —. Indicates that Salvia is not detected with mtSSR
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Table 6 Results of amplification of ¢cpSSR primers in the genus subspecies of Lamioideae
Primer Dracocephalum Galeopsis Mef;/\ha Lam/i\um P()r/z'ilu Dy.\‘o[;};ylla Rosmarinus Sla;l;y.\‘ Salfv\ia
cplp 0 0 0 0 1 0 0 0 1
ep2p 0 0 0 0 0 0 0 0 1
ep5p 1 0 0 1 0 0 0 0 2
cp8p 0 1 6 2 3 2 1 4 2
eplop 1 0 4 0 2 0 1 3 1
cpllp 0 0 0 0 0 0 0 0 1
cp2lp 0 0 2 0 0 0 0 0 1
cp25p 0 0 1 0 0 0 0 0 1
cp26p 0 0 0 0 0 0 0 0 1
¢p30p 0 0 0 0 0 0 0 0 1
Bt Total 2 1 13 3 6 2 2 7 12
PR BRSPS R EAT R G NI T A,

Mo A AR A T A 5 I AR
3.2 BESHMSH

8% 2 FE R R W Rl AR A7 OE SR R JE RE 4K B R
P& o X BRI AR A0 IS B8 ) R SER R, s AR 2 M
e B BE LR EEE s R A D ZR B
Wi f A P L 3 A 2 REPE BRI . TR & E (HD
BN R i B — AW 8 R 2R M KT SR B AR
ARG RRHPI S E RGN 0,346, 1
T F MY B KE(H.=0.190), 2815 B
R 0. 089 ~0. 373 2 &, F¥ME N 0. 278,
Shannon’s $5 4T B{E N 0. 519, 3 W BT U 4E 18 71 2
P B2 U 2R SR P A 2 . 5 ERD R
AU Hyejin An"™ S8 50 P 208 45 2 FEME 10 45 1
&8, AT RIF RN 23 X SSR Bl {E S 5 R
HAB &2 &, 39 mtSSR Fl cpSSR 5] 4 it
P2 BA RIS 68 71, 7T LAAE Sy i b % 5 1 —
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