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Analysis on genetic diversity of germplasm resources in Pleione bulbocodioides
from different habitats
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Abstract: Objective To analyze the genetic diversity and genetic relationship of 23 plant samples in Pleione bulbocodioides from
different habitats. Methods The molecular marker technique of inter-sample sequence repeat (ISSR) and unweighted pair-group
method with arithmetic means (UPGMA) were used to study the genetic diversity and cluster analysis of 23 samples. Results Twelve
primers with diversity were sieved from 100 ISSR primers. DNA fragments (86) were amplified from 23 samples, and with 93.0% of
polymorphic bands. In the cluster dendrogram, the studied samples were clustered into two groups, while the samples from the same
region were in the same group and revealed the rule of geographical distribution in the tested materials. Conclusion The study
provides the foundation for identification and development of plants in P. bulbocodioides and guide collection and evaluation of
germplasm resources.
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Table 1 Information of P. bulbocodioides accessions

iy KA WHR/m BLE PERA A

1 KNENL L 2618 26°87.85'N,  TiAENAE, T, S EA 3 4R, BRKKG, JEF EGOE
100°13.26'E BB, g, rHEREE, RO RKEIRDE, BRI E LA R HE R

2 M)t 1 2495 27°89.37'N,  THARHAE, feENRAE, B EA 348, Bl EAaBaR s, M,
102°27.22'E mHRER, mEROOMGIRIE, BRE DB AREEE

3 Pz 2 2506 27°89.11N,  THA:EHAE, TREONEO M, 1EMRumRE G, B LA 3 &M, Bk
102°27.24'E @, JEM EEORERE, s, ke, R O KBEREDE, BRSNS

LI HEE

4 MW)iEt 3 2513 27°91.16'N,  THAHTE, fRENRAE, Bl EA 3 &M, Bl EAaEEsa, 1B
102°27.22'E R A, gt wauksk, mR G KHERIE, BREE RO

5 MO)iat 4 2554 27°89.58'N,  THAEHTE, fRENRAE, Bl EA 3 &M, BRE, Bl Eaame
102°26.84'E BE AL, CMRumiRs(h, A, wayksg, wROh KM, BREEG%A

[ HE Y

6 P)isi s 2559 27°89.43'N,  THAEMTE, LR G, Bl EA 3 48, Bl EAOBaR S, M,
102°27.49'E MEREE, ORGSR EEREE

7 M)isi 6 2464 26°93.41UN,  TUAEMTE, fLERAE, Bl EA 3480, Bl EAOBGRS, M,
102°13.49'E MEREE, AR, BREE LAY

8 P)ist 7 2471 26°73.41UN,  TAEMTE, fLERa6, Bl EA 3 480, Bl EAOBaR S, M,
102°13.49'E MRS, K, BRSO LAY

9 KENEL2 2426 26°83.81'N, TAEHUE, e hRat, JSilk B 3 4880, JSl LA WG, i,
100°47.06'E mRagkEE, iR KIEE, BRI AL R HE

10 ZXFWEIL3 2429 26°83.8IN, TiAMfr, fREMAa, (el h b, Sl EA 340, Bl bR
100°47.06'E LEBERD, A, R, RO KHIRTE, RN RO

11 MO 4 2456 26°83.81N, TifEfde, fetahkya(h, JSIEASGEO, S LA 3 &8, Bk LA
100°47.10'E WOBERG, gt wtaukesk, mR G KMERIE, BREENELAORHEE
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gk 1

'S CREEH WHR/m A4 PRRHE R

12 AHENILS 2503 26°83.85'N,  TiAH{L, feE AR M, Bl LA 34BN, Bk IEOEERN, Sht,
108°47.16'E IR EE, W ROANRRETE, R AK AR

13 ST L 1484 26°38.06'N,  TAEXUIE, Teta i mea, B L S &/, Bl EREa G, M,
108°06.84'E mhag e, MR OIRKIERE, BREECh B R

14 DUMFEIL2 1460  26°37.84'N, TAEHAE, ftONERG, BRELS &R, B LARELAT A, Bk
108°06.96'E HRiE g B, A, RRSRE, I ROABRKEIETE, BREE A R HE TR

15 TUMFEEIL 3 1460  26°37.86'N, TA:HAE, fRtONERG, B LS &R, B LARCRA GRS, S,
108°06.96'E mhaR e, MR ORI E, BREECh B R

16 DML 4 1476 26°38.06'N, TAEHAE, fRONERE, B L S KR, BN LARRAERN, S,
108°06.96'E Mhgg e, MR R, BREEN IR LG R HE Y

17 DUMTEEIL S 1552 26°23.12'N,  TAERAE, fRONRLAE, BN LA 3 &R, Bk LALW GRS, S,
108°12.16'E MRSk, W ROIRRRDE, BREOhSREREHEE

18 ML 1995 24°30.03'N, TARHAE, fRtONERE, B LA 3 &M, Bk AL G, S,
100°35.86'E IR EE, W ROIRRRDE, BREONA AR Y

19 M2 1924 25°07.93'N,  TARHAE, fRtONRLAE, B LA 3 &, Bk LALW GRS, S,
101°35.48'E RSk, MR OIRRRDE, BRESNA AR Y

20 M3 2026 24°8522'N,  TiAHE, OONERAA, B LA 3 &MA, Bk LELOEEIE S, M,
100°28.16'E IR EE, MRORAIKTE, BREOHA AR

21 AL 6 2440  26°87.81'N, TZEHAE, AR, B LA 3 &M, BRESNE, BG4
100°17.34°E WO BE s, Jt, mpkeg, o ROANGERTE, BREENRAGRMER

22 AFNEIL T 2464  26°87.85'N, TAEMAE, fRtONERAt, B LA 3 &M, BRESNEA, BRLAG4A
100°17.33'E HEBEAL, R, maIREE, R OIRERDE, BRSO ARREE

23 MWL 8 2397  26°87.85'N,  TEHAE, fREONERLG, Bl LA 3 A, BRESNE, BN LA
100°20.03'E O, R, MRS, MR IBERE, SREONRERA AT

1.2 E5iRH

Thermo Fresco 21 .00l (3£ [E Thermo A #]),
Bio Rad C1000 PCR {¥% (3£ BIO-RAD AF]),
DYY-12 B HL 3K AR DG-31DN 7K P FEL kR (b T
NAEE] ) G: BOX SYNGENE %42 4h i % %
4 (3=[H BIO-RAD A #]), B il #% (42 [H Eppendorf).
100 bp DNA Marker. D2000 DNA Marker 1 dNTP.
Taq DNA %4, PCR buffer (5 Mg 2% PCR it
A AL RAR AR A B A D, Agarose G-10
LAEFE . Gold View IR 44k}l CTAB. EDTA. SDS.
Tris. PVP. B-#iJt 40 (_LgE T4 TR A AT
WAFD, 51¥ZRINEKEHe K% (UBC)
A 100 4% ISSR 5147 AR SCHR P44 1K) 5 14
FEBIUS, B T A s At AR A [
VA TEAl
2 FHE
2.1 JhFER=HF4H DNA 2B

KIS R IR CTAB ¥R HUE [K 41 DNA.
2.2 ISSR-PCR R[N {k%

BNARR S 20 pL, W 10X PCR Buffer
(Mg>" Plus) 1.5 mmol/L, dNTPs 2.5 0.4 mmol/L,
5147 0.2 pmol/L, DNA 4 (£ 50 ng), Taq DNA

FAHE U (0.8 U), 7EVK LEHINAKR. 94 CHil
AP 4 min, 94 CAPE 45 s, 46~60 CiE-k 30 s
(RRZRTIIIR R BEAN TR, 286 PCR it J5 i
SER AR KIS, 72 CLEMf 45 s, IR 35K, 72
CHEMH 10 min, 4 CARIEL R
2.3 PR

DNA JFREAIR ] 1% I fi ke f ik, PCR
PR 2%Z I PR A I, PRk &5 R TR
FHIRAT o
24 FHURAIBIISDHT

AT TR AEAN 1, TEHCA 00 24T
MR 2 2B 5 EH 0% (PPB). A ZAE R
(PIC). R/ R ARG LN (N, JEPIY
ZREMEFRE CHD o VR L 15 o T a0
(1732

PPB =% A5 ML A5/ 47 18 A o7 55 8

PIC=1—YP/
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(UPGMA) % 23 iz =5t B Y ha i 2 2R 1
3 ER59H
3.1 ISSR-PCR # #8458

MAH IESCRR AN 9 E s PR 5 ) 100 4%
ISSR 5P AP e 3545 12 44 4G W 2
AU EEMEGRS1Y, SIEENE 2. FIH
XL [Pk 23 4 Mlups =BT 1Y, LRI 80 A
ZANESENAL AL, RS IR IR 4~15 M7 AL
PR 6.667 A, T BCKZAE 200~1 500 bp.
5141 UBC-827 F1 UBC-822 £ M 4 Fh 5t b [ 9 1
SEROE 1 PR . Rl B 2 A SR R R 2 I 2

1 s8R, FLKGMNE] 15 ANEEALAL A, HkE
UBC-840 11 UBC-815, 4l ] 10 AN A A

ISSR 5|¥f) PIC “ZHEN 0.678~0.890, 13K
0.792; Hrpr, PIC {Hm T FIMEMN ISSR 514 7 4%,
AT SN 58.3%. N, ABME A 3.102~9.066, 1
¥ 5.302; H N, ToFIME ISSR 514 5 4%,
ARG I 41.7%. HABIE N 1.305~2.429,
¥)Oh 1711, 12 45 I1SSR 518 HK T 1.00. UL |
iR, Pk R 12 &5 2 &R, AN
PEJRI) DNA HAT F 5 MBifE Z 1%, FIA ISSR 4>
THRICHAR BRI 38 R R =2 TR [R] R 5 A% 22 5

x2 SIMYIBEAfL AN PIC B

Table 2 Location of ISSR primers on number of alleles and PIC value

514 73 (3°-5%) Yo Z28MALN PPB/%  PIC N, H'
UBC-864 (ATG)g 6 5 8333  0.788 4713  1.580
UBC-841 (GA)YC 4 4 100.00 0715 3.513 1321
UBC-840 (GA)YT 10 10 100.00 0796 4.895  1.759
UBC-807 (AG)sT 5 5 100.00 0778 4.513  1.553
58R CGTCGGGGCAGGTTTACGTC 15 15 100.00  0.887 8.854 2429
UBC-835 (AG)YC 6 100.00  0.820 5.556  1.753
UBC-811 (GA)C 5 4 80.00 0.678 3.102  1.305
UBC-815 (CT)G 10 9 90.00  0.890 9.066 2.254
UBC-822 (TC)sA 6 5 8333  0.816 5442 1.739
UBC-824 (TC)sG 5 5 100.00 0723  3.614 1362
UBC-813 (CT)sT 7 7 100.00  0.819 5520 1.775
UBC-827 (AC)sG 7 5 7143 0.793  4.840  1.698

A 12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 202122 23 M
1 500 bp
1000 bp
500 bp
300 bp
B 1 2 3 4 6 8§ 9 10 11 12 1314 15 16 17 18 19 20 21 22 23 M
2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

M-Marker 1~23-# K45
M-Marker 1—23-accessions number
314 UBC-827 (A) #1 UBC-822 (B) Xf 23 {2 HiRAYI 1B R
Fig. 1 ISSR markers amplified by UBC-827 (A) and UBC-822 (B) primer in 23 P. bulbocodioide germplasm resources
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3.2 BERMUES
SHARG T, SR A TSR B AR AR
WG RIF 3. 3 3 Al L, RO LR
IBAEABIIE REME 2 AAE 0.625~0.733, HHf
H/NIR 13 SREA, BMEERKIR 9 SHEA. M
PIREAR TS AR RECK R, mmfih 0918 (Ff
K5 14 F115), KEfHHA 0.906 (FEARZS 7 F1 8),
/MBS 0.506 (FEASS 3 F 16). 3K, [F—
KRR IRG R FR T, WEHERE, & L=
PR S TR B AR U R AR, Bk AT
m%@nﬁﬁﬁﬁmtmﬁﬁi%%igﬁm
3.3 BELW
ﬁ%mek%ﬁU§ﬁm$*%ﬁ%%ﬂz
lﬂﬁO@&.mf%h MBI 3 R 2 AN
I%ﬁ@“m%ﬁﬁﬁﬁ,ﬂW7ﬁzﬁm
#3  HIRMAR SRR R A0

Table 3 Genetic similarity of tested P bulbocodioide
germplasm resources
A WAL H B 2R 5
FEME HOKE w/AME
1 0.640  0.718 (12)  0.541 (15)
2 0.676  0.776 (6) 0.541 (16)
3 0.666  0.871 (4) 0.506 (16)
4 0.672  0.871(3) 0.529 (15)
5 0.714  0.871 (6) 0.588 (13)
6 0.722  0.871(5) 0.600 (13)
7 0.728  0.906 (8) 0.612 (1, 13)
8 0.690  0.906 (7) 0.565 (13, 16)
9 0.733 0.847 (7) 0.624 (13)
10 0.710  0.788 (7) 0.659 (1, 13, 14,17, 19)
11 0.697  0.800(6,9) 0.553 (15)
12 0.683 0.765(19)  0.612 (8)
13 0.625  0.871(15) 0.529 (3)
14 0.654 0918 (15) 0.541 (4
15 0.648 0918 (14) 0.518(3)
16 0.643 0.847 (15)  0.506 (3)
17 0.660  0.718 (12) 0.612 (8, 11, 22)
18 0.679  0.800 (23) 0.588 (14)
19 0.684  0.800 (20) 0.529 (3)
20 0.707  0.812(22) 0.588 (13)
21 0.663 0.776 (20)  0.529 (13)
22 0.697  0.812(20) 0.588 (13, 16)
23 0.683 0.800 (18)  0.565 (4)
&5 WECT SRS

Digital shown in bracket represents germplasm number

1-1

|._4

—

[§]

—_ —_
0N —= AN A WN —

1I-1

1I

-

23
1-3 50
22
21
T

TorrT L L P R L B L
0.63 0.72 0.81 091 0.11
ML %

2 EFEERIE R 23 B IhFR =R LE
Fig. 2 Dendrogram of 23 P. bulbocodioide accessions based

on genetic similarity coefficient
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