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Abstract: Objective To explore the relationship between genetic diversity and genetic differentiation among populations of
Dendrobium nobile in different regions. Methods Inter-primer binding site (iPBS) molecular markers were used to analyze the
genetic relationship, genetic diversity and genetic differentiation among populations of 35 D. nobile from five counties in Guangxi,
and construction of DNA fingerprints that can distinguish 35 germplasms. Data analysis used the NTSYS-pc 2.10e statistical
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software to calculate the genetic similarity coefficient of D. nobile and construct the cluster analysis fingerprint, the genetic
diversity index and population genetic differentiation coefficient were calculated with Popgene 1.32 software. Results Eight
primers were used for PCR amplification of 35 germplasms, the results showed that a total of 158 bands were amplified by
eight primers, of which 143 were polymorphic, and the percentage of polymorphic bands (PPB) was 90.51%. At the genetic
distance of 0.70, 35 Dendrobium nobile germplasms could be divided into seven groups, and five populations showed obvious
differentiation at the molecular level. The genetic similarity coefficient (Gs) ranged from 0.559 0 to 0.975 9 with the variable
amplitude of 0.416 9. The results showed that the average observed number of alleles (Na) was 1.898 7, the average effective
number of alleles (Ne) was 1.505 0, the Nei 's gene diversity index (He) was 0.300 7, and Shannon information index (1) was
0.454 2. It indicated that there was abundant genetic diversity among populations of Dendrobium nobile. Total gene diversity
(Ht) was 0.299 8, gene diversity within population (Hs) was 0.214 9, and the coefficient of gene differentiation (Gst) was 0.283
0. The inter-population genetic variation accounted for 28.30% of the total variation, and the intra-population genetic variation
accounted for 71.70% of the total variation, it showed that the genetic variation mainly came from within the population. The
gene flow (Nm) among populations was 1.266 5, indicating that there was frequent gene exchange among populations.
Research was found that primers 2219 and 2399 could identify 35 germplasms separately. In this study, DNA fingerprints of 35
germplasms were constructed based on the “0, 1” matrix of primer 2399, This DNA fingerprint can provide a reference for the
classification and identification of D. nobile varieties. Conclusion Genetic diversity among populations of D. nobile was
rich, total variation was mainly derived from intra-population variation, and there was a high level of gene exchange among
populations. The results revealed the genetic relationship and population genetic diversity among D. nobile germplasms, which
laid a foundation for the protection of wild D. nobile germplasm.
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JIrok EDGREIRI AT 03 %€ 4 D. nobile Lindl., 7E%4F
FRAEREARR T IAIRG — 2 (30 m BAED, @4 ifE
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TD. BYEUERGII R fr, S NI T bR
0, A TUKE, ARSI, WA, R
1180 CUkfaH, FTIEKZH DNA [H2EL.

*1 eNAREHIEOBVERR
Table 1 Geographical location information of sampling point of D. nobile populations

JE#E S PR 28 (B) 4 (N HHRIm FEARE
IX1~5 I 106°42' 23°13' 730~740 5
NP1~7 I PE AR 105°83 23°39' 800 7
DB1~7 IR LR 106°62 23032 540~600 7
LZ1~8 Iy Al 106°85' 22034/ 500~700 8
TD1~8 VR 107°14/ 23°08' 450~650 8

1.2 EEAFESNE

EasyPure® Genomic DNA Kit i) & (b4
XEEMEARFRAF), 2XEasy Tag® PCR
SuperMix (FENHLAEMFHEARAR D, Tra-ns®
2K DNA Maker (At XEEHEAFRAFD,
50X TAE ZZmil (EIRAEDRHEARAFD, Bl
(AT A TREARATD.

H1650-W #4535 B0 bl IR A S 06 == A0 2%
TFRAERAT), DYY-6D B R kAL (AbmiN—4Y)
BHEHBR AT, GEL DOCXR 4 H ZhE R % 2 4
(R EMEIAAEA R AR, TC-96/G/H(b)C %Y
LifeECO &Ry 1 (HiMNEH B ARAFD,
HWS-26 A #EIR KR (Eilg—{ERA SRS
FRAFD, UV-5500 (PC) AUVEANMM e eRE T (B
TR AR A D,

2 Fk
2.1 FE[FE DNA HIIRELFNAE N

HEFE S IE 41 DNA $2HUCR A EasyPure®
Genomic DNA Kit X7 &42H, $2HA DNA A
2.0% %5 JIE B 458 Jie PR VIR TN L S e v, I R 4h o
N FETHAS I L BE R4, $2HUY DNA H TE
I REIRE R 20 ng/uL, B F-20 C&MHT
RA7#H

2.2 5|4)iFiE K iPBS-PCR ¥ 1%

AS2E 5| Wik ] Kalendar T+ 2010 4F & 1) 83
2551081, IAEASEE M BEALIE R 2 £ DNA 1E AR
AKX} iPBS SIMIHEATHIA TR, ARG ik
IS TE M, RRE R, 2R G R
Ffil DNA #E47 PCR 4. 34 i BLAAF N 20
uL, L5 10 uL 2 X Easy Tag® PCR SuperMix, 8 pL
Tow K, 1 ul 519, 1 pL Bifk. iPBS-PCR ¥ 172
FoN: 94 CTAEYE 4 min; 94 “CAEM% 1 min, 48 C
(AFESI PR KRE R 2) 1Bk 45 s, 72 C 2
min, 35 MEF; 72 CZEMH 10 min, PCR 31>~
YIF 2.0%3E IR BE S e AT s AT I, 938 =) B T
4 CUKFHIRAT o
23 BIBRGITS SR

MY W= ek B, SEitiEmiY DNA %
W, [F—ITRAE b, A&mINdN “17, Tk
i “0”, 4 EXCEL Bt ish “0/1” =7t
FERE. A NTSYS-pc 2.10e Ziit ikt #taT 5dE 2>
M, KA SHAN Clustering 72 747 S350
BG4 (UPGMA) 2504, FIERPIR R
K, £ F DICE it B HE PRI 138344 AH L R 2L
18 Popgene 1.32 A4 1B S UA st FE F A DG I8 %
ZFEVESH: P I 2547 3[R % Cobserved number
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of alleles, Na). VB ALK %L Ceffective
number of alleles, Ne). Nei’s FEK ZAEMEFEEL (Nei's
gene diversity index, He) PL& Shannon £ FEPE(S
HFa%L (shannon information index, 1) A iffE %>
k% BN ZFEE (total genetic diversity, Ho.
% 58 B R 4> 4k R 0 Cgene diversity within
population, Hs) & J& #¥ 2 K 73 4k 5 2 Ccoefficient
of gene differentiation, Gs). J&#¥[H & K7 (gene
flow, Nm). B fE—HEATLMWELESE, 55
HoRG R AN TIE . MEBERRER, N8 %3Y
rp i 3 HA T R A ) 35 0 & BUF fiRbRP T K 51 4,
RAEZEI YRR LG “0/1” %R, #JE DNA F84L

3

3 HR5/HR
3.1 &iAMK IPBS 39 A

FIH 83 %k iPBS 514%F 35 4 44 Al o %
JEdEAT PCR 38, it th ) 2 A1 fee ik
5 A& I I 8 25 5 MIdAT it o, 45K
(£ 2): 8 k5L 1 H 158 %4k, Hrf, £3&
PSRN 143 2%, 2R H % (percentage of
polymorphic bands, PPB) & 90.51%; 8 25|44~
W S TE 18~24 %k, P51
19.75 2ok, AN N 17.88 5%, #IIMES
L3 7E 80.95%~100.00%. KB iPBS 5147E 35 4
SECHP R Y 2 SRR . 514 2399 Xf 35
U & R T T 1 Bk S (B D

# 2 S|¥IF%IK iPBS-PCR #1845 R
Table 2 Sequences of primer and results of iPBS-PCR amplification

GlkY| SIS (52-37) B JGREIC AT EZN LT Tt PPB/%
2081 GCAACGGCGCCA 50 18 17 94.44
2219 GAACTTATGCCGATACCA 44 21 17 80.95
2224 ATCCTGGCAATGGAACCA 50 22 18 81.82
2232 AGAGAGGCTCGGATACCA 51 18 18 100.00
2241 ACCTAGCTCATCATGCCA 50 18 17 94.44
2271 GGCTCGGATGCCA 48 18 16 88.89
2383 GCATGGCCTCCA 44 19 17 89.47
2399 AAACTGGCAACGGCGCCA 57 24 23 95.83
Bt 158 143 90.51
735 19.75 17.88

M12 3456 78 91011121314151617181920212223242526272829303132333435M

M-Marker  1~35-35 {5 &40 fsHEE f
M-Marker  1—35-35 samples of Dendrobium nobile

1 51492399 ¥ 35 3 & SARHERRIBIER
Fig. 1 Amplifications of 35 samples of D. nobile by primer 2399
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FIF NTSYS-pc 2.10e [¥] UPGMA %4 35 1y
SBCA IR IR E], EMLLRECH 070 4, 35
W & bR AT R 40 7 KRB, REERT RIS N
2ANZR, 5 LA v SR B AR, 26 2

AN SRR 5 AR AR SRR 4 A
PRy TERBEAIISERE B A TS B i IVREE RS
JERET) 4 AR VERBERIVIZERE B s (5 B

VIIZEBEN N B R4 T 3 MEkk . BB (B 2)
BoR, WIMNERES KRG RRER I A TSR IR & B
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Fig. 2 Tree clustering diagram of D. nobile populations

TR E 2R, TR AEE RS SR RITE L.

FIH NTSYS-pc 2.10e v 5 4 80UF st 138 4% A1
L ZR %, 35 4 & B0H bR o TA] 1) 188 4% AR L 2R 2028
fEYu N 0.559 0~0.975 9, AFIFik 0.416 9, ¥{H
4 0.728 2, FREH G R (8] 47 75 O EE 22
S, WAL SEERNEITE . b, S U FE R s A AH AR
FH(N 0.785 3~0.975 9, HHE B HEEAL FHLR
$°4 0.640 6~0.908 0, {7 J& B AL AHIL R BN
0.559 0~0.863 9, Ju Ml f& #f bt /& #H 1L R N
0.6512~0.902 9, KB L AHILRECN 0.650 6~
0.792 9. MAMAKFE BF, BEMBREHR AN

0.9759, i vE B EER 4 A1 J5 AN, I R
GRFmIT; BAEMLLREE /Ny 0559 0, {F(E
TR EREY) DBL Al DBS AMA[R], UiHAPE# SRk
REE, BHEZFAHXHOR

33 &NAREHEEEASHEMERIEE LI
331 BEZHEMES T KA Popgene 1.32 115 4
BUA R RIS 2 REES R (3R 3). fERREKT
b, NaZBALTERA 1.222 0~1.721 5, P Na N
1.898 7; NeZ{LiE[E A 1.184 5~1.447 2, “F¥J Ne
N 1.5050; He 2 {LitHA 0.106 6~0.259 6, -3
B9 0.300 7; 1 A4k EH v 0.156 9~0.385 5, 117
B4 0.454 2, B 5 AN G800 ik B B 18] R85 22 ek
ToFEE. NaBENRBEZHEERE, WA
0.156 9, M 0.328 2, JJH A~ 0.385 5, KN
0.350 4, {874 0.377 6, 0N &BUH fHERE N 1115
fEZ et s, YEPE AR, MRYE He A 1, 54
S BUF iR PN I8 A 2 RE M KT BRI AR O e
PN SPELR > R 55 > T4 > v .

332 et FIH Popgene 1.32 1HE 44
FfEBAE B AL LR B SBCA 5 AR
Hi 4 0.299 8, Hs 4 0.2149; Gy 4 0.2830, HiHi7E
5 ANGBURA il FEREI], 49 28.300% (L 28 RAEAE T
JEBEI], T1.70%F %2 RAFAE T RS, R
WA ERHES TEFMNMNZR. No N
1.266 5, Np>1, 3B E ] 028 R A2 L /K SF
B, A AR AR IE AR AR T 5 S S A (] 384 23
WG, SR TR R

*3 SNAMERERZHMSH

Table 3 Genetic diversity indexs of D. nobile populations

T Na Ne He I
JX 1.222040.446 5 1.1845+0.326 7 0.106 6-0.181 1 0.156 9+0.262 8
NP 1.607 6+0.489 8 1.3820+0.388 2 0.220 5+0.203 2 0.3282+0.288 4
LZ 1.702 54+0.458 6 1.447 2+0.373 7 0.259 6+0.195 6 0.3855+0.276 2
D 1.651940.477 9 1.4102+0.388 9 0.235820.203 4 0.350 4+0.288 6
DB 1.7215+0.449 7 1.43334+0.376 4 0.2523+0.1945 0.3776+0.2720
333 BfE—HELSLMBEALEE SBCAMIW  DNERNERCRAE . 7RSI E R

R SR ) A — SR AR AT L 0.813 2~0.956 3,

BIME N 0.887 0, 4L B AR (LIEE A 0.044 7~
0.206 8, ¥JMEH A 0.121 7, 8L PE S EUE Hisifh—5L
FERR AR, B —BUE R 2 AR RIS R
B, HA, REEFEBSEREFEE — 80
(0.956 3) #fm, HIfLEEE (0.0447) Hilr, X2

WE—EUE (0.813 2) ik, HiELER (0.206 8)
W, JERFRZERBRR, WA 4.
34 35 HENAK DNA FELEEHE

I FH 07325 HH 1 8 2% 51 00T 35 47 A gkl Jo ik
TP I M DNA FR4U B, 2 s, 5l
V) 2219 F12399 2 26 51 W0 m] S %0 H 35 1 &4
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FRRR B . JBHS1 W) 2399 Ky 35 13 e BUA iRk A )
DNA fe4&lE, Hrb, BIyHAR “0, 17 kT
11, BIZAL s 2500 BT PUGER “0, 17 4ERE

) 0, RIZAL A TCAAT . A 514 2399 X 35 47
SBUHE DNA FR2 B, wild 3 for, A
WA RN T 35 3 e B0 AR B Y € 5 2K

*4 SNARBEHEEE—HESKRESEES
Table 4 genetic identity and genetic distance among D. nobile populations

JERE S JX NP DB LZ TD
JX Fokk 0.8132 0.8320 0.8201 0.839 6
NP 0.206 8 ko 0.9312 09110 0.930 6
DB 0.1839 0.0713 ek 0.908 8 0.956 3
LZ 0.198 4 0.093 2 0.095 6 ko 0.926 7
D 0.1748 0.0719 0.044 7 0.076 1 kit

X LR B TT AL B, W LR R IT IR AR B

Above the diagonal is the genetic identity, below the diagonal is the genetic distance

112|3[4(5[6]7]|8|910]|11[12[13 (14|15[16{17

19]20]21{22]23 [24|25|26]27[28]29]30(31|32[33|34(35

1~35-35 1 45U fifHie i
1—35-35 samples of D. nobile

B3 ET5(4) 2399 #IBLERMER) 35 & IARMRE DNA RLEIE
Fig. 3 DNA fingerprints of 35 D. nobile germplasms were constructed based on amplification results of primer 2399

4 itig
41 SNAREREEEXR

FAT, F oAb e) s 4% 2 e Kast AL o4
HI 7> FARICEA 70+ 5, 41 ISSR. SSR HMIAH K7
Iy 1 £ & ¥ ( sequence-related amplified
polymorphism, SRAP) %&. [Fl—#yFfdi F 1415 F-F5
WA, [BRMEEZHEESRAR, SECERTH
PR SR 5 43 7 BRI AR S BROAS U AR i A R A
R BB G AEDSUN ] B e 1 R K 2 A
( direct amplification of length polymorphisms ,
DALP) #rich = B & BUn ERHETY Y, 28
PEELZ N 72.86%; Bhattacharyya 25165 ] ISSR Al

ETRAMEEARMNK/NTE DNA EF Y 1
(direct amplification of minisatellite region DNA,
DAMD) Frictf &8CH B M HEATY 1, ISSR
3 2 51N 85.59%, DAMD (K4 #2 & M N
83.67%; MMk 75 S IR H SSR Anic i 48 25 5 22 P
BT, ZEE RN 71.72%. AWFRET iPBS
FRieRH PUAS [F b X S B0 R AT 3, &5
M2 A ELERAE 80.95%~100%, 1574 90.51%, 0%
=T DALP. ISSR. DAMD AHI SSR Frict B4 &%k
R, iPBS ALY G 2 SRS .

WAL R R S R AE VIR R (R ) R AL, A
FUFPFE 0 A% 2 FEPE () JERI0S), ST st L BE B p 3R
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KK, oTERBEREAS LN ER . KEE
WK, 35 R TE X A, SEE . AR
TR JE R B R AR BEAR R 3 B, AR
BRIy o T e M AT RS 2 A JE e A Ao It B A
AR 53, AN [ AR5 b R b PR S
BHEF| L, 1 LZ1~LZ3. LZ7. LZ85 MR sk
5 TD3. TD4. TD6. TD7 EN—KH 54 FAi
RAE, UEBR N AR SRR i (1) 00 it A () S A
LIMBAINE
4.2 SIARHNEE ST

BE Z R R AEMFH AR ONE L —, =&
YFh A A7 HEAL R FE TR0, BF R E 22 BEPE AT ik
— 0 T RRAZA TN T IR IE RV DA R R RS 4
M, fET I RS R . AT,
B fHEBE AT L Nay New He A1 1 43514
1.898 7. 1.5050. 0.300 7 F10.454 2, FHEHA
ik o A B A AR 2B RS 2 M. Hamrick 25201
WHFEER A, WS Fp s AL 2 PR KT i LI
{EAHIF 72 25 5 R S R gL 2R, 7]
e ZEA. Khar. MBS S —
KRR, 5 AN EHEN L Z S A HEE, &
HEIBE 2 FEEAR U RN > B4R > R 8E > 3 > o
PG o 18 A T B T A AR a8 A 22 AP 2 e 1) SR IR P
RSP ARSI, B AU AT R A,
EYCHR . Bk, HERE7E &5 2 S IR R R R —
ZEE, SEFEAIFIEA R HL X 2 I FSE 2
PER2, @ E R, — MR R Z TR,
FOT PRI PR3 B 7 23, A iR A A AR AR R
BRI, s EE 2 AR S BUH R LT
HiuIE S I A4, ACHIF 7T 4 SR, 4
BUA ARt AT IRBELIR Y S5 R AN FE B A% 7 TH, TSN
RNFEZEA K IEFR, S BUAAh HE A= Fof Jo 328 4 ik
b, BUEZFEERAR, Ao REEE . d
N T2 Rt 35 B0 fRt AR Bl ™ B IR, A8
MR PR PR S, AR I T 480 i 38t
FELER o ROIRORY JIBE, I i b () B AR &
TAE, RIPEFAMFRYR .
43 EAREEHRLLEN

BAE AL, BRI R P s AL A R A
IRy, R I B J T 2 A% 5 K 1 B 245 451280 . Popgene
B TS RER, 5 ANEREM) He Hs F1 Gg 73731
790.299 8. 0.214 9 A110.283 0, A48 ¥ BRI
N EREN BRI IR AR AR S o VT 9% B 22700 2 E 1 X

FfHEREEAT IR Z R T, 153 Gs N 0.934,
BAEAR S R EORIE T JEBER] s He SR8} A [H i B
H X & BUA R RS ST, 4R ER
AR N AR e K TR AR 5 Yan 262900 7 M4
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