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Genetic diversity of wild Bletilla striata based on SRAP markers
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Abstract: Objective The genetic diversity of wild Bletilla striata from different sources was analyzed in order to provide the reference
value for breeding, protection and development of B. striata germplasm in the future. Methods Genetic diversity of 50 wild B. striata
samples was identified by SRAP molecular marker technique, and the genetic relationship was analyzed by UPGMA method. Results A
total of 117 bands were amplified from 50 samples by using 15 SRAP primer combinations, with an average of 7.8 bands per primer.
Among them, 106 bands were polymorphic, with a polymorphism rate of 90.60%. The clustering results showed that the genetic similarity
coefficient of 50 B. striata samples was 0.59—0.87, which could be divided into six categories based on the genetic coefficient of 0.66. The
genetic distance of two pieces of B.striata from No.2 Lijiang, Yunnan and No.2 Jingshan County, Hubei was not directly related to
geographical distance. Conclusion There are abundant genetic diversity among wild B. striata resources, and there is no direct
relationship between geographical distance and genetic distance. SRAP technology can provide theoretical basis for the protection of B.
striata resources and variety breeding, which provides reference for the subsequent development and utilization of B. striata.
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WITE DNA /KPR A A RINEE KR, NEM
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Table 1 Sources and flower color of B. striata

T U Hh LEA e | MW S U Hh Tl Teth
1 LT B. striata i 26 BEPE 2T 1 5 B. striata Y2
2 ZEWT 15 B.striata i 27 B ph 22 FET 2 5 B.striata Evia
3 ZEWT 2 5 B. striata i 28 ok P e v T B. striata Evia
4 GOSN T IS B.striata Vi 29 TR R B.striata - via
5 U % T B. striata i 30 YL EHET B. striata Evia
6 A L B.striata i 31 YLV 2 T B.striata Y2
7 =R B. striata i 32 WL E M B. striata Evia
8 ~HEMITLT 15 B.striata i 33 WL K 2 =~ B B.striata Evia
9 ~HEMILT 2 5 B. striata i 34 WHI RN 15 B. striata Evia
10 PN EARGEE:Y/ € =1 B.striata Vi 35 WL IR 2 5 B.striata ¢ via
11 WALE M 1 5 B. striata g i 36 WLV 2 BT B. striata i
12 AL N 2 5 B.ochracea BAE 37 Wil &z i B. striata i
13 AL N e 2 B. striata ¥ 38 R IR B.striata i
14 BALRE LR 15 B.striata ¥ 39 TR B R PH P e 2 B. striata i
15 B WLE 2 5 B. striata Epia 40 e B.striata i
16 BT wAC Il Es B.striata i 41 IR ER PR =Y B. striata E¥ia
17 WALEEE 2 B. striata i 42 TN B.striata E i
18 WALIRFEE 15 B.striata ¥ 43 YN Vvl B. sinensis =Fd
19 AR R R 2 5 B. sinensis HAE 44 PN SN A B. striata E¥ia
20 AT B. sinensis HAE 45 PNE =S LR B.striata E i
21 WAL BE M T B. sinensis =PI 46 VU B YT % B B. striata Eyia
22 BePE T 1 5 B. sinensis =PI 47 T S F 2 B B.striata Y2
23 BEPEI T 2 5 B. striata - vig 48 PN 75 7K FE PR B. striata 2
24 Bepg R 3 B.striata - vig 49 TSR T B.striata 2
25 BepE i 4 5 B. striata g i 50 HRHELX B. striata E i
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2.1 DNA AOIRBEUE A&

FH Gk (7S i 5 = H SR b8 (CTAB) ¥
FREL{d B (3 S ot () DNAM4, 3R 0.8% 35 gk
HEI VKA DNA [5E 80, IEPRATIEMT. .
Beff. CHERMIFES . TiEEeE, MRS
JEEETEINE DNA IKEE, FXUZE/KERER 50
ng/uL, —20 CHEfF#%H-.

2.2 SRAP-PCR 3|4k

DA 43 SHf 5 DNA NBR, EH2ZEEFE.
HE ML HAAATIEM I 5 A .

2.3 SRAP-PCR # # R KA &

SRAP JEH BT AT (B &
AR A AR, BIELERBBES 10 pmol/L T
—20 CUKFAIRA7 &, PCR JNAH IR T K%
FEMAF . ESCERIRIEISIEEA F, X SRAP 1)
PCR ¥ 344k RiEAT T ftdk, A1 2 SRAP-PCR Wi fA
REAEPN 20 uL, HE 10X Buffer 2 pL, 2.5
mmol/L dNTPs 1.5 uL, 5 U/uL Taq DNA E 41 0.25
uL, 10 pmol/L SRAP 5% 1 uL, DNA 1 pL, fIA

M ZEKAE PCR ST 75 75 48 20 L. PCR ¥ 142
J¥: 94 CHIASYE S min; 25 1 MEF (5 K): 94 C
25 1 min, 35 CiB‘K 1 min, 72 ‘C#EfH 1 min;
52 AMER (35): 94 CAE 1 min, 50 CiBk
1 min, 72 ‘CH#Ef# 1 min; & 4 CFHATRTE
SRAP-PCR " #=W F 1.5% K35 Akl 7 58, &
EB JLfi 5 8 AMT N RRAH, IR1GEER.
24 BUESH

T AFER A RARIC “17 AL “o”, o “1”
FoNIRIE, “0” FRONTEIRME, A5 R kA
Mo EHAEMESHE (NTSYS-PC v.2.1) #HTE
Fobr, VRS YRR AE IR R, FAR AR XS
HAF7: (UPGMA) 25 SAHN #4321 i 4
ESZ S INALN
3 #RESH
3.1 DNA HIREIER

AW RCREMRBED R E, FHKRMP
CTAB A3 EIFE M DNA, 558K 1 Fiw, 521
FE[KZH DNA 2670750, o RiET LR, DNA &
5 Lol B AR, RETESE 4 PCR ¥ ).
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Fig. 1 Genomic DNA electrophoresis results of B. striata samples

3.2 SRAP-PCR 5|41 K 4 18

DL 43 5 FF il DNA NBIHGEAT SRAP 51040 &
ik (GBI EE 2), M 55 XTEEHLEI A&
HHIE S 15 XTI AT IE T R MR 2 AN
Bl SRAP S A . 55 51T 22 XTREHLS
WAEY MERME 2 FiR, REEHTHE
(me6-em22) HF G &E0F 5% .

iSRG 5 M2 & R 3, TR 15 X¢ 5]

WG 53 6 50 4y A AT SRAP 3, 153
117 A5kits, PRSIy EH 7.8 Mg, H
2 AT 106 %%, MR 90.60%, 3
N Me6/Em22 5#%} ) 25 43 JeFf SRAP-PCR
ZEBR] . Hrb Mel/Em1. Me2/Em8. Me2/Em12.
Me43/Eml 51 AE AR 100% K8 2 &M%
Wi, 1 Me6/Em22 S|4 &9 BRI & %,
HAE 14 %, ZEMLEN 92.86%.
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%2 SRAP 3|115%
Table 2 Primer sequence of SRAP

i LS (5 —=37) 95 TS (5°—3)
Mel TGAGTCCAAACCCGATA Eml GACTGCGTACGAATTAAT
Me2 TGAGTCCAAACCGGAGC Em4 GACTGCGTACGAATTTGA
Meb6 TGAGTCCAAACCGGTAA Em6 GACTGCGTACGAATTGCA
Me7 TGAGTCCAAACCGGTTG Emg§ GACTGCGTACGAATTAGC
MelO TGAGTCCAAACCGGAAC Eml2 GACTGCGTACGAATTAAG
Mell TGAGTCCAAACCGAACA Em22 GACTGCGTACGAATTATG
Mel6 TGAGTCCAAACCGGAGT Em37 GACTGCGTACGAATTGAG
Me23 TGAGTCCAAACCGGCTA Em47 GACTGCGTACGAATTGTC
Me33 TGAGTCCAAACCGGTAG Em50 GACTGCGTACGAATTTAG
Me43 GCTCCGGTTTGGACTCA

1234567891011 1213141516171819202122

1~22-FENLS | A&

1—22-random primer combination
B2 SI¥iHkeEikes
Fig.2 Result of primer screening

*®3 HELAY 15 3 SRAP SHE AT LR
Table 3 Amplified results of 15 SRAP primer combinations

SIEE B 2RI 2HMAEE%

Mel/Eml 8 8 100.00
Mel/Em8 7 6 85.71
Me2/Em4 6 5 83.33
Me2/Emb6 6 5 83.33
Me2/Em8 6 6 100.00
Me2/Em12 10 10 100.00
Me6/Em12 8 7 87.50
Me6/Em22 14 13 92.86
Mel0/Em22 7 6 85.71
Mell/Em22 8 7 87.50
Mel6/Em37 6 5 83.33
Me23/Em47 7 6 85.71
Me43/Eml 7 7 100.00
Me43/Em4 7 6 85.71
Me43/Em6 10 9 90.00
B3 117 106 90.60
“FH{E 7.8 7.1 90.60

12345678 9101112131415161718192021222324 25

B3 Me6-Em22 5|45 25 #E K #) SRAP-PCR £5R
Fig. 3 Result of SRAP-PCR at Me6-Em22 Primer with 25

B. striata

3.3 BREEEBREN

F NTsys-2.1 BAFXE 15 5 5140004 38 45 it 47
RHK, RPREFORE, RN 4. BREGRE
B 50 4 37 AR 1 R TR 8 A% B SS AE 0.59~0.87. LA
e R 0.66 FEME, S0 U A KBRS T LA R 6
K Hp 24 SRABRFANHT 3 SELEA K
MO 125, 5 A PERRE s 4 B B Bzt s 37 5
Wi &4 o B0 0 e 5 FARRE W i B R %
PRBSEIE, NE 235 5335 4. 8. 21, 29, 48
SR 5 4 250 23, 34, 38, 28. 35, 43 54
B 55 2K 3. 264 40 SAA; HAh 34 A&
NE 6. HosE 6 KUn 53R 2 /K, F—/hE
45 22 hFES, 51 5. 17, 134 410 44, 6.
14. 20. 50. 19. 45. 9. 15. 49. 27. 39. 10.
30, 36. 42, 46, 335, HHP 95 LmMEILT 2 5
15 SAERLE 2 50 2 4 B K as AR R s sl
15 0.87; P4 12 VA 2 /K,
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LR

4 50 B KK SRAP BALR
Fig. 4 Results of clustering of the 50 B. striata with SRAP
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FI SR AR 75 B AR R PR, ORISR 2™ & fa 5 1
KT AR A NP SRR, |
J A= B ) A o T, SRR IR A
L ZFEERRAR 215 G AR FY RS,
F R BRI R IB e BE, ORI B stk 2R R
H A 2 /T R LAE.

At 22 B P 2 o MR = S A A 1 — A
kKA, HAWREW, IS KT 5k 2 R
ERE @AM, R B LR —
Fi, HAERE A2, FrUATEBE 2 FEKF B
PR KT ARFFEA A SRAP Z3FhRic x>k

H4aE 50 m¥4 g ks e i it i o, 4%
N, 15 % SRAP SI¥AB R ZEMEKWN
90.60%, FKHASLIGREN A ARG FEMiELE
FEMERSE, WA DNA /K IR T A KRS
ML TR 7T, W R B A BRI RE,
NG KR TR RS . AP BEE T
R H: it o

MRS HTH T LA H, 24 5k E B b
3 SIETEE KW RO R, 5 HAR B SR
HIEE e S o, Bt kI, AR
FEENETE e, S5 HARRRE 1) K IR B B
T AWTRRN, A H IR 2 A 5 R 1)
YMEIA . TEASFHE DA R S5 k=R 2 R 1), 3T
HMEE 24 50 AAEKSERES, TRt T 5 HAE
VIKINAERKAE i, 22 7 memisem, Bl
FhIEIZRAL, iz sk, B, X4 5 HAh
B &E THERZER, SRR EmRE. AHE
HEAERE, RBUER 50 4 A R SRR R,
KAE M EA BRI 23 SRR 2 S AR
A 24 SEEFEN T 3 5 0 KRR R A T
P B 9 S A AL 2 S5A1 15 S
B 2 51 2 4y 1 R ds AR R B A B Bl 4 0.87;
1M H 18 SALIREEE 1 5588 0 K 22 5 BRpEI
W 15 AR S8R B 25 5 AR S A bt s
. Ut B B R s 22 S B A A AR S 1) 22 7
BN, X ]R8 T Hu X (] 5] FhAZ i
P8 B A A AR KRR, T3 EL
[ — i 1) 11 % (R A o 5 B 855 (1) A% A0 T 7 A T A%
MR ZE S, BARE RS R — IR T . AR
REE, UUIAREE RECONE S — D, aTLL
RIL, B2 RCRE—FIFEmMA WAL, BN EDT
FEa P BER 2 M, Hrb Dl Bog. Wik
IR 2, B DAHENINX B2 0 AR & B IS A I RR =Y
Fit, SRR SR ZY

8 B R 2 BT WA B CLR DI ) 22, HL
BT AR R R ) B A BRI B 5 AR A R A
TN R, P AT ARG AE X 4 B A 2 AR
WAL TR RS R I E R . SRAP fEHT
X ORSF AN F 5 R RN S+ BaF5IE
X, Pk, Z%0 SRAP bricfEREFIA 2155
A fR0-21; R R M it b S b T DAHEI 1 2 )
ZAMEFINE T 2B AR, B AEN T A
(R, T[] 75 & Y R B 48 i, RO HAR R
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