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Genetic Relationships among Wild Dendrobium officinale Populations in
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Abstract: In order to understand the genetic relationships among germplasms of Dendroubium officinale, the
genetic relationships and genetic diversity of 34 germplasms of D. officinale were analyzed by ISSR. The results
showed that total 78 bands were amplified by 9 ISSR primers with percentage of polymorphic loci at 100%.
UPGMA cluster analysis indicated that the similarity coefficient ranged from 0.61 to 0.92, and wild and cultivated
D. officinale were divided into 2 groups at level of 0.626. The Nei’s gene diversity (H) and coefficient of gene
differentiation (Gg) of wild D. officinale from Fujian Taining was 0.3111 and 0.4609, respectively, which were
higher than those of cultivated D. officinale (0.3056 and 0.4204, respectively), indicated that there were high
diversity and gene differentiation among Taining D. officianle populations. AMOVA analysis showed that
variation coefficients between populations and within populations were 24% and 76%, respectively, which
indicated that there was gene flow among different populations. These would provide theoretical basis and
reference for efficient protect and utilization of wild D. officinale germplasms.
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Bk 52 A it (Dendrobium  officinale) X 4 B 71
#& = FH(Orchidaceae) Z A [ AE EAMEY), KA
Bt EEGZHE. Y. 2R A RL T
MR TT R MR, HIMNEAEE. B, KK,
By Wst, BEAE AR USR5
A VR B A R B A TR E . WL, AR
IR PO, SRk, E e v ek B A R
Rty —, BAEREEE, SENEENRRE
Ll ik 22 A S A PRk B A AR R, R T TR
ik BeAZ IR SCK AR Fa I, kv 22Kk, BEAR
PR SR DL R A Lt oA, R E T
AR R AR , JRAESNIL S A R R R s
P EIEFR M. THEERTHASLL A
AR Z A, X% DX ARk B R R U ) R
PORIRI B R ER AL S

B A Az, AR, HIEER
Ik 5 2 IR 520, DNA 73 FARIC B A 2B R R i
Wi /)N, AT L S R DRI A ) 22 e MR . TR E R
J# %l (Inter-simple sequence repeats, ISSR)H #4f [
REEMZAME, HEEWR, &%, CEART
AL AR ED ) R g s O R g A S e )
SETTAS B V2 N o AR AR R R A AR S5 b 2
—B By BN KBS A, HRNA
KRESRIH DI, ITFE R TR, B
TR HE R, X H Z R RS Ry a e E
B, F A0 12 DX R A iRk AR e 5T % 5 R 2 R 3 A
AR WARIE . A TT DUAE 2248 2 T B AR K R A Rt A
FoAtih XN T35 26 K A it kg Akt FIA ISSR
I FARCEOR AT AL 2R SR G R R, R
2T B A Bk R A 2 AR DL R 5N TR Bk
ARG R R, AR TE AL A R SRR
Je Bk B SR IR SR MRS

1 BRI

L1 PRI

R AR 2R T R AR B AR Bk R A
(Dendrobium officinale)Fh )5t 19 4y, N THIEE LA
AR 15 U B AR AR YLPE. WG, WD, =
B~ TPEERRLGR 1), FrA MBS T = R0l
REEEHI TR 24 FHAE AT 57 Pl S 56 2 AP o B U ]

H AR Tag DNA -5 E§ A1 Marker 1 H
FEEEMTEARAR, HERE. SDS. ISSR 7

Yl it A A TR RS A F

1.2 DNA FJ$2E

KHM R CTAB /NEIEFEIUE B A bt Fr
DNA. B4 A 0.1 g, IREWTEE R AR, %
o2 2 mL BOE ;10 800 ul 70°C FilH I HEEN 2%
MR, PRBIREL, T 70°C/KI 5~10 min, S E AN
B2RE; I 400 uL 47, HUEIVR 2] 3~5 min; 7 4°C
T 12000xg &0 5 min, F FiE, H 75%TA K4
BV 2 % BT, B 50 uL ddH,O, ‘#id N
i, T20CHRAF%H.

1.3 ISSR 5| ¥fiik &y 1%

BEALGEHL 3 AN B A RRE iR G, % 100 %P6
Bl ISSR SIWdHATHI L ik, 1% i, B A
(1) ISSR 51441, T FH PTG 2k K A frHK) DNA A ftvidk—
Wik, BT & EE. EW 9 % ISSR
I 2).

ISSR-PCR 43 g ik £ 4L 20 pL, 7% ddH,O
9 uL, 2xTag MasterMix 9 uL, 5% 1 puL, ik DNA
1 uL. ISSR-PCR # 3 #2 /5 : 94°C i 14 4 min; 94°C
AFMt 45 s, 51°C~62°CiBk 45 s, 72°CHEAH 2 min,
3L 40 NMEIR; 72°CHIEMH 10 min, 4°CLRTF. 2%Bi 5
PREGEIS FR VK B S B vk, EB Yot HERAK
B ARG

14 RGO

ISSR ¥ H ¥y 2e AG AR, TR — 51709 1 |
HLPKIE A 28— BN 2 N O B R, R 1
PR R A% o B TS M A EDY 1, B B
G oy BRI IR E A 0, F Excel 37 J5UR%HE
FEFE

AR KA NTSYS2.10e B AFik4T 4041, RA
SAHN #HATHRZEHT, A UPGMA (Unweighted
pair group method with arithmetic mean)5E 25, F
H} POPGENE 1.32 731 AN [F] Ff 3 i) 45 o7 2 K] ¢
(Observed number of alleles, N,) A RS I 2L
(Effective number of alleles, N.). Nei’s 3 [ £ FEPE
(Nei’s gene diversity, H) Shannon 15 5.5 %%(Shannon
information index, 1), % 1447 5 1 43 % (Percentage
of polymorphic loci, PPL). i84% 531t % 1 (Coefficient
of gene differentiation, Gy). F|H GenAlEx 6.5 #1T%5
FAZ 53 HT(Analysis of molecular variance, AMOVA)s
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F 21ISSR 5|9
Table 2 Primers for ISSR
519 51 (5'~3") BKRE (C) A B2 CRDAYER
Prime Sequece Annealing temperature Number of bands % of polymorphic loci
108 (Ag)sC 54.59 9 100
110 (GA)sT 52.18 7 100
135 (AG)YC 56.16 11 100
141 (GA)YC 56.16 9 100
142 (GA)YG 56.16 10 100
166 (CTC)s 61.86 9 100
173 (gACA), 51.55 10 100
178 (GGAT)4 51.55 8 100
180 (GGAGA); 53.57 5 100
S Total 78 100
“F34) Mean 8.67 100

WA HhFE A7 BRI RS 20 5 ANFIEE, AR 1
AR E R T BT R Y%L N KIS 7 4
AR, AR 2 RAREA R T ESWEE)IN 6
PR EFAERN T, FREE 3 AR A T BRI AR
f) 4 (B AFP R, FhEE 4 REEARTEHD 28
M) 2 U B AE P, PREE S R MR TP,
P 7 WL 15 0 N TAREEFIR (R 1),

2 SRR

2.1 ISSR ¥ 3%
M 100 % ISSR 5| ¥y imik i 9 269 8 % a1 F

bp
2000

1000
750
500
200

100

B G ISSR SI4(FK 2), Xk A S SRR
34 {5 5T #EAT ISSR-PCR ¥ 1., Z5RE W, 9 %
JIMILY KA 78 %, ZARMALNE S HRIE
100%, B 26 5109 W 1 2 V&7 N 5~11 4, °F
31 8.67 2, Ho A 51 Py 141 &34t 1 4% 5 e i o, 4k
Paa 4 9 4, ISSR ¥ % K/NA 100~
2000 bp (K 1)

2.2 BRI

ffi i NTSYS 2.10e BCAFAH AL AR UM AT 20 7
FIdE R UPGMA BHRFE(E 2). 450, F
iR 1) AL R BN 0.61~0.92, FEARTLL R ECN 0.626

[# 1 514 141 B9 PCR ¥4, M: T4t 1~34 L 1.

Fig. 1 PCR amplification by primer I41. M: DL 2000 bp standard Marker; 1-34 see Table 1.
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b, TR 34 A BR BT 20 R 2 KSR, B TR
BE 1~19 5, PN EERTREN T LA
fist, 281 RKEE 20~34 5, NMAEE. WL, =
P S ISR N TRk A it o, PR R

1=0.634

1=0.626

BRI e S AR A SR E =R e S
FRIR S A B AR BRI, T I AT AR B A U 2R
FE—ild . XU R T B AR B R it 9 N Rk
BATHRIPRG R RBOE, AFERCRIB LR =

.

0.61 0.69

0.76

0.84

1K 2 %L Coefficient

7 2 #k Bz A fpHYg UPGMA B253Hr. 1~34 L3 1.

Fig. 2 UPGMA polygenetic tree of Dendrobium officinale. 1-34 see Table 1.

TEAL R EON 0.634 Ab 1K 19 435 AR Bk 57 4 fit
SN2 AN, 5 1 W H 1~4. 6 (FZWEETL X))
10~12 (FZIREETE ) RHFT 18~19 5 (HF 1 2 K4t %
R IE 11 PR s 56 2 WAHHH 7~9 (23 vE
JIAT) . 13 (FE R RIRA) . 14~17 (2 ARG IS A I
8 M FI BRI L, MRS BT (K 3), I8 H A Hb
PR A B R T B AR R B A AR M B R T SR AE ST
15 b

2.3 PhEEE B8 & SRS

T FRER R T AR AR N AR PR (] 1)
B A ZE S, B 34 Rl A EMKHE H BRI R
43RS NFRRE(EK 1), 383 POPGENE 73#7(3 3), £
SR E AN TR 5 (FEAZ 1S 4), FIEEN

ZAMEAL B2y 89.74%, Nei's FEKIZRENE H=
0.3056. HFERMIAE, 4 DNRT AL A AR
(FEAEL 19 ) R B R 2 B E(H=0.3111H) 5 A T
BRITFEE 5 OB, IXRIIR T AR R A A
AHONEE i AL 2R T 4 DA FITEN ) Nei’s
FERZFEPEFREON 0.0385~0.2376, Him 2RI 1,
BARMTEFRE 4. PREEREEAE 5010 REUGEVENT P
FEIRAE S E B AR, 5 DR Gy N 0.4204, 11
A NEFAERIEN Gy N 0.4609, o7 T B AR Bk B A fist
BAB RIS RE, X5 R4 .
T FRAR AR AR AR N T R A )
LR ARG DL, FIFH GenAlEx 6.5 31T AMOVA
N, SRR, FREEN A AR BN 74%, PhET
[F] (1978 AR N 26%, 3 BAS R R 8] AT REA77E 5%
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Fig. 3 Distribution of wild populations of Dendrobium officinale in Taining, Fujian
3 BB R R R 2 R
Table 3 Genetic diversity among 5 populations of Dendrobium officinale
Fh# Population N, N, H I PPL (%) Gy
1 1.6538+0.4788 1.4011+0.3635 0.2376+0.1934 0.3557+0.2772 65.38
2 1.5128+0.5031 1.3615+0.3929 0.2058+0.2117 0.3012+0.3037 51.28
3 1.4103+0.4951 1.2923+0.3713 0.1683+0.2063 0.2458+0.2990 41.03
4 1.0769+0.2682 1.0769+0.2682 0.0385+0.1341 0.0533+0.1859 7.69
/Nt Subtotal 1.8590+0.3503 1.5423+0.3630 0.3111+0.1772 0.4621+0.2388 85.90 0.4609
5 1.8974+0.3054 1.514440.3329 0.3056+0.1600 0.4616+0.2127 89.74
S Total 2.0000+0.0000 1.6069+0.3156 0.3507+0.1411 0.5228+0.1725 100 0.4204

Na: ST HERIH No: A RS KL H: Nei’s 22 £ #6414 I: Shannon 15 B 3828, PPL: £ 8MAI A A, G EF LR E
N,: Observed number of alleles; N.: Effective number of alleles; H: Nei’s gene diversity; /: Shannon information index; PPL: Percentgage of polymorphic

loci; Gy Coefficient of gene differentiation.

RIACH . AT Nei's JEEZBMEREBEELWME 3 3118

PR R BI(1E] 4), 28 78k oA AN R RmE TRl ek

fUFER 22 5, o, MiiE POP3. POP4 5 POPI. R T B A KBS S, Ak
POP2 [yIgtAE B K115 POPS HUBR I IXRIAR T A fEZR T IX (A A0 XS 2, A KAE ST
SPAERR B R (B) AR AE — B IR RIS, B s B b, (B IX kB AR ] i A AT
MR A BOR 3 (5 22 5 BB FE 2R AT IR B AR 2 T X
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POPI

— POP2

POPS
~| POP3

POP4

I;i

[ 4 JET Nei’s LI RN ER B A 5 AFPRERI RIS Mt . POP1~POPS
I IRAE 1~5,
Fig. 4 Dendrogram of 5 populations of Dendrobium officinale based on

Nei’s gene distance. POP1-POPS was population 1 to 5, respectively.

) 158 PREFAES L AR R TA AR
WRHE A PR A FLERE)EAT T ISSR 4 Fhric o,
AN 8] R A% B 85 R 0~0.58, 2 AR S E %A
91.7%, FHRTHXATAAFEILHFZREMEFEEN
YRR AR R

N5 T AR R T R [F X U Ak
Rt R BE 2 R, A RRE T RART 4N EE
FHEE SR X IF T 19 4385 A28k B A fsbRn 15 43 5 3k
BrFhek 52 A AT ISSR r#fr. 45 RKB, Frimik
(11 9 2& ISSR 5| W n] LATERR 5 A fsHET Az AR B P
T B ST, A2 SMHAN H O E S
N 85.90%F1 89.74%, TTEMIFIKY L2
BERS T ERN 100%. BiEE I el 8 A
FRHE S5 AP REEEAT AW, WRlKSF 1 2 5 4
B RAUA 74.0%, R THIX O] REAFIE LR 2
SYEE AT R R . 4 DT AR
FHEER Nei’s 2L ZFEME(ED N 03111, HET =6
SCULHE X (9(H=0.240) R0 Li 254038 (19 12 Mk A
AR RE(H=0.269)"®, PRTIL T 28 7 4t [X B A5 2k i A ik
PEIRME ' R . 105 b 22 B AR A BT A AR AR
bt 227 Hi DX B AR 2k R A bR R 2 PR R R U
PRUF 2% (Calanthe tsoongiana, H=0.398)!'", Z 575
KRN TR 75 KD, fimbriatum, H=0.3227)"4, {H
s TG 3 22 (Cymbidium  goeringii, H=0.263)!"!
MK (Gastrodia ealta, H=0.176)", £ 2Rt
BARENZREMKT . [N, AMOVA 7% W]
T E AR A IR EUN 26%, KRR TEAE
R A AN TR R 1) B A AE — 58 IR TR AZ 9, EL Rl
REEANE BORMIEER ZES, X5 Li UL
B, AR, BT AR AR 4 NFEER
R R AL R B(G4=0.4609), X A itttk
PR 19 4287 BFAE K B A FRHRE AR BB SRAE ] —

933, AR [A] S IO A e

HHTA AR, AR R SR, Hh
B SR 2R R, Hoor i = RHEY B
B2 RGP REAE, = BB B0 B A 1 L S
TP AR, AR, T EREY &S
A R 4 AT I e YA S M (D, acina-
ciforme). 254 fH(D. moniliforme) B A A1)
KAOHD. wilsonii)?, TR IN 4R IE AR B ILAE &
WA KD, huoshanense) /3 A%, X FE W, HEEHLIX
AIREZE & F F M A AR EE A R ke, mER
T X AR A B R S BRI Az BRI 2
PEEE, TIAE e A JE 1 X B AR K 5 A bR
L AT R FIRIH
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