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Genetic Relationship of Dendrobium and Genetic Diversity of Dendrobium
nobile in Qinling-Daba Mountains Revealed by ISSR

JIANG Aiming' ,CAO Jun',CAI Gaolei**
(1 Faculty of Biochemistry and Environmental Engineering, Hanjiang Normal University, Shiyan,Huibei 442000, China;2 Shiyan
Academy of Agricultural Science, Shiyan,Huibei 442000, China)

Abstract: To understand the genetic relationship of Dendrobium in Qinba,the genetic diversity of 12 popu-
lations was analyzed using five inter-simple sequence repeat(ISSR) markers. (1) The UPGMA analysis ex-
hibited significant genetic differentiation among D. nobile Lindl,D. flexicaule Z. H. Tsi and D. hancockii
Rolfe, which revealed that they are independent species. (2) Six populations of D. nobile were obviously di-
vided into two branches,the populations of L], MT, YP and WF are classified as Clade I because of the
close genetic consistency among them;the populations of Y] and PT are classified as Clade [[ due to the
highest degree of genetic consistency and genetic distance. (3) The Nei’s gene diversity (H,) and coeffi-
cient of gene differentiation (G,) of D. nobile were 0. 388 and 0. 934, respectively, which indicated that
there were high diversity and gene differentiation among the populations of D. nobile. Our findings clearly
evidenced the genetic diversity of D. nobile in different areas of Qinba, which will be used in identification
and intellectual property protection.
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BUA Rt 25 i CEEL 1D R g w1 ik 0 JE B 503 )
642 A, 2 TE R R RE b F ORISR RS AR LR
LR RERAENS , RS FE 50 m DAL, I B 4
FAE R AT iR B T o gm = A .

1.2 ISSR £rid

FRIBCHT 6 £1 kvt e 5 g T WF B b W RUBE I L R
F MiniBEST Plant Genomic DNA Extraction Kit
(TaKaRa 22 "] 240 JHCEE A 41 DNA, 525 hiA 100

x1 ARBREEXRHIE

Table 1 Detailed sample information of Dendrobium

JERE S %/ Eh 5273 v

S%ﬁ] S Population  Longitude(E)  Altitude N ﬁf{

species code /Latitude(N) /m umbe
L] 110.406/32. 878 782 37
MT 110.330/32. 907 674 38
%@E@r Y] 110. 854/32. 951 732 39
D.nobile Lindl 110 g58/32.979 763 10
YP 110. 280/32. 242 862 43
PT 110. 258/32. 213 832 44
HS 109. 676/32. 363 549 46
ih =2 i QL 109. 641/32. 254 641 50

D. flexicaule

Z. H. Tsi 7] 110.982/32.028 954 42
HF 110.979/32. 025 972 45

y BM 110.506/31.675 101 9
it £ 6/31.6 018 3
D. hancockii Rolfe . 110.429/31.718 1 045 51

A1 f#k D. Hancockii Rolfe

——

K1 e YIE &
Fig. 1 The morphology of Dendrobium



10 4] T 45 2R 01D DX A MR 2R 2% 06 2R B 4 B0 fifh it 1% 2 R4 ISSR 3 A7 1979

pLX1TAE Buffer (pHS. 0) i ffe DNA, HI %8 5h 41
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SIMVE R AR LR 51 W) 51 s P 5 WL 2.

AR T8 B IR 4 AN AN AR AT 1905 50 A 24
JE PCR 73 [ AR & SR TR 25 pl: 43 1 pl
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12 pL 2 X Gflex Buffer (TaKaRa /A &l #24) .1 uL
KP4 DNALT pL SSR 514,10 pL ddH,O, &I
.94 CHWIZASPE 5 min; 94 CARPE 45 5,53 C~
57 CCHEIY Tm MisE) ik 45 5,72 CEEfH 1 min,
30 NMEF ;72 CHEAM 7 min, fJ5 4 CORAF.
A Gold view iy 1. 5 Y BN BEEERE T 120 V {H R
HLUK 45 min, feJ5 7EEE U R 58 (dL S — WD-
9413B) b #4740 MOF R AE T IE 20017
1.3 HE\BHEITEHH

ISSR 124 .1 3 F Fr ic I B — A~ 2 B AL
— AR FE R A A — A I RS A B B AR
F9TER 1, A BBDR (9 2547 10 0. 8% 45l BUie A5
BA L 0 R 1Y R 4h B HE 4E . ] POP-
GENEL. 32 {4 43 #7 i8¢ 1% 78 5 19 45 01 2 85 : Nei's
FE IR 220 B 48 B CHD P 35 R A 5 A W 58 55 67
FERBCCN,D 249547 00 10 RS 36 K (N
Shannon ZFEPE(E B 50D | J5 B 18] 35 15 731k 2 %k
(GO EBNIERNZREE (HO BN 2 HEE
(HO) EEPF (N, FIH NTSYS2. 1 #fFit 5
M RE 22 TR] (Y 35t 4% BE 25, SR AR A S 7 2 ik
(UPGMA) X8t 1% L 25 #E 47T A 73 #r o

2 RS0

2.1 EEZ DNA diE#

F TaKaRa 9770A {7 & $2 0L 12 13 A fift JE A
2 DNA J5,2 1% Agarose KK .45 R B R .12
ANVKIEHR I — S5 1 WY DNA 44, THEE I 4 .
FHE AT RNA & &% (8 2, H%HM
6% BE ¥ I IF A DNA 1 ODyg, /ODag, {8+ 34 7
1.85~1. 98, Fi ik BEFE 350~360 ng/pl. UL 1%
RRUIEEHLR) DNA 4B 5y, Bt W B 1 51 . 45 6
PCR M 92K .
2.2 ISSR &R H#7

3 54 UBC 900 X} 12 4~ 1 fit )& #1 B 59
PCR 34 7 1y B I W8 58 I v vk B3 . e 51 4
IR BN ARG A ROR L 3% W 3E % 1Y B hiz Ak & Al PCR

PG RR P RO Y P AT TR — 2 i B
G3HT

Al ISSR 5| 4% UBC840, UBC 841, UBC 842,
UBC 899.UBC 900 Xt 4= 41 fit )@ BE A HE 479 18 K
D, 4 486 %7 W B . an 1) 3 w514 UBC 900 X £ i
PG RFTR . R 2 RS &9l 2k
DF] 80 ATH MY 45717, B 25 51 - S 97 14 i 16 4>
h B, RH POPGENEL. 32 #4447 53 #7.5 4571
WIE 12 D0 fts Ja B rh & 3G 1 5t 1 2RS40k
3R LRI F] 13 A~ 557 FE PR 08 ) S5 A7 3 A
BN 4~8. 2, P IEPIECh 5. 38, A%
PP (NO) 1. 633~1. 982, F-¥{Eh 1. 852, Nei's
LR £ KR BE R B (H) 0. 388 ~ 0. 495, - #{H K
0.457, Shannon £ ¥ ¥ {5 B 48 % (1) 0. 576 ~
0. 689, FH{EH 0. 649, £ 5 X5 HP B
HAZEM, /T T 468 45 8 50 i 2 8%
3T .

1 2 3 4 5 M 6 7 8 91011 12

2000 bp —> =

1000 bp —»
750 bp —»
500 bp —»

250 bp —>
100bp —

M. DL2000;1. L];2. MT;3. YJ;4. WEF;5. YP;6. PT;7. HS;
8.QL;9.Z];10. HF;11. BM;12. CL; Ja # 4w 5 R 2 1; & 3 4]
K2 $RECA 3 DNA H kA
M. DL2000;1. L];2. MT;3. YJ;4. WF;5. YP;6. PT;7. HS;
8.QL;9.ZJ;10. HF;11. BM;12. CL;Population codes are the
same as Table 1; The same as Fig. 3
Fig. 2 DNA electrophoresis of Dendrobium

Sw extracted with kit

M 12 3456 78 9101112

2 000 bp—

750 bp—>

250 bp—

B 3 54 UBCI00 % KE 4 15 4%
Fig. 3 ISSR bands of Dendrobium Sw amplified
with primer UBC900
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Table 2 Primers and polymorphism of PCR amplification
(A= GIE7E A= 51975 1B KRB SRR
Locus Primer Primer sequence Annealing temperature / C No. of polymorphic bands
Dnl UBC 840 (GA)sYT 53 15
Dn2 UBC 841 (GA)YC 58 13
Dn3 UBC 842 (GA)sYG 55 19
Df4 UBC 899 CAT GGT GTT GGT CAT TGT TCC A 52 12
Df5 UBC 900 ACT TCC CCA CAG GTT AAC ACA 50 21
Note: Y=C/T
F3 AREBEGESHEY
Table 3 Genetic diversity of Dendrobium
(A= A5 ik [R5 R A TR R 2 HE B AR AL Shannon #5 $
Locus Number of alleles(N,) Effective number of alleles(N.) Gene diversity( H) Shannon index(I)
Dnl 4.1 1. 633 0.388 0.576
Dn2 3.4 1. 894 0.472 0. 665
Dn3 6.5 1. 894 0.472 0.662
Df4 4.7 1. 982 0.495 0. 689
Df5 8.2 1.720 0.419 0. 609
SE-1) Mean 5.3840.21 1.85240. 145 0.45740. 044 0.64940. 046
x4 ARIBEBE SN Nei’s 57
Table 4 Nei’s analysis of gene diversity in Dendrobium Sw
P Ff Species H, H, Gy N
GBUA M D, nobile Lindl 0.38840.022 15840. 002 0. 934 0.214
#2248 D. flexicaule Z. H. Tsi 0.254+0.012 0.083+0.011 0.772 0.136
Mt A7fh D. hancockii Rolfe 0.17140. 002 0.11140.003 0.533 0.214
PPl Among species 0.42540. 021 0.13540.013 1. 000 0.035
2.3 AREBRBEESUIN A JE BE TP E] Y Nei” 8t % — B8 CHOD i [ R

A1 )8 e BE Z B Nei's 4387 (R O R, 48
Ll 6 ASJEBE H, R 0,388, H, 4 0. 158, G, N
0.934, B0 93. 4% B AE SFAFAE T R BE 22 [0] 6. 6 %0
AR SEAFAE TR RO . 45 S SR JE B 1R) A9 3 1% o Ak K
FREBEN M. B BRI (N 0. 214,
e W] T AE 22 1) 0 5k PRI AT IS i =Rk 4 AN
BEH, H0.254,H, 4 0.083,G. K 0. 772, J&BE] 1Y
FEPH (NN 0. 136, BB AR S £ 8Ok [ T8
HEml, 4l a 2 AN mAEE H b 0. 171, H
0.111,G, R 0. 533, Jm B[] 1Y 2L H L (N, R 0. 214,
YIRhIE] N, k0. 035, 3% B3 4 Fp 22 [ (1) 3 B8 58 )L
TR,

2.4 ARIEBRELSH
K POPGENEL. 32 #4:5 Hr 45 1 £ st )@ 12

0.593 3~0. 911 8, LM & (D) 0. 092 3~0.522
0(F£ 5. YJ 5 PT J&# ] 35 1% — B0 5 (

0.911 8, AL B & (D =0. 092 3) ;i NT-
SYSpe-2. 1 BEDHI M @A TEREFEL LR R
B R A NN S R A R B i R (D
(GO (E 4>, % # kR UPGMA RE45 R BR .G,
T 0.36~0. 88, FI{HH 0. 62, G, HARMEAF1E
Tl A RN G B 2 TE] R 0. 36, 3 3% B L O 2%
KRBT ; e {H 0. 88 A & BUA i Y] 1 PT J& i
ZIE L U HE G S R ir . &8 6 A JE
AR5t A IR s i DA M it A% — BUE AR Ry 2 R
. Hod YT A PT st A% v B — B0, A% e ikt
HERE—EN Clade [ ;L] . MT,YP *ﬂ WF it &
— W E SR BRI R N Clade T, il 3 B4
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%5 EBBEBEEMN Nei's BE—BUE (WAL L) MBEER (AL TH)
Table 5 Nei’s genetic identity(above diagonal)and genetic distances(below diagonal)among the populations
of Dendrobium Sw
Pog?idc LJ HS 7] QL WF CL PT M] HF BM YP Y]

LJ * % % x 0,7425 0.7677 0.6999 0.7178 0.8329 0.7634 0.8784 0.7851 0.78 9 0.8667 0.827 3
HS 0.2978 * % % x 0.6788 0.6789 0.6249 0.6594 0.8068 0.7648 0.7159 0.7579 0.7736 0.778 8
7] 0.2644 0.3874 = x %% 0.6769 0.6622 0.6877 0.6803 0.886 0.7604 0.7085 0.7964 0.750 3
QL 0.356 8 0.3872 0.3903 % % x % 0,5933 0.6186 0.6976 0.7056 0.7739 0.7310 0.7013 0.763 1
WF 0.3315 0.4702 0.4122 0.5220 % % % % 0.6960 0.7138 0.7045 0.7202 0.7477 0.7568 0.775 2
CL 0.1829 0.4165 0.3745 0.4802 0.3624 x % % x 0.6793 0.7400 0.6850 0.6911 0.8336 0.744 4
PT 0.2700 0.2147 0.3853 0.3601 0.3371 0.38 7 = = x % 0.7348 0.6801 0.6719 0.7568 0.9118
M] 0.1296 0.2682 0.1524 0.3487 0.3503 0.3012 0.3081 =% % % x 0.7594 0.7408 0.8547 0.843 9
HF 0.2420 0.3342 0.2739 0.2563 0.3282 0.3784 0.3856 0.2752 % % % x 0.7532 0.7870 0.7507
BM 0.2396 0.2772 0.3446 0.3134 0.2907 0.3695 0.3976 0.3001 0.2835 % x % % 0.7710 0.742 6
YP 0.143 1 0.256 8 0.2276 0.3549 0.2786 0.1820 0.2787 0.1570 0.2395 0.2601 =% % % x 0.8306
Y] 0.1895 0.2500 0.2873 0.2704 0.2546 0.2952 0.0923 0.1697 0.2867 0.2976 0.1857 * X X %

h_iacmﬂ DX ol bt A0 2 Y S IR B N L 2 T AR 2

L—vp P PEO AT B P b X 22— AR ST p, 38 ISSR

o D. nobile Lind! BRIC SR & B (D. nobile LindD | i 2 £ ¥ (D,

4|:{2TS Clade 1l flexicaule Z. H. TsDO EA BN BIE LM, &

HF
QL

1
BM
— a0 ]
| I TN BT T |
0.37 049 0.62 0.75 0.83
K4 AfHE UPGMA RZKEKE
UPGMA dendrogram of the genetic relationship

h =24 ik
D. flexicaule Z.H.Tsi

4l it
D. hancockii Rolfe

Fig. 4
of Dendrobium Sw
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3.2 FELRSENAMEESHEREHBEEE
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[a] Nei's BIEH 2+ (H,) N 0. 388, &K 431k &
B G N 0,934, 3% 6 W 4 U iRk I B R A7 72 48 0 1)
WAL . X B R 2R — T RE S %
EL L IX AR 2% A b o 3t 500 A 8 R S I 1l i Y
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REPE . 3P B G 16 28 15 1 [X 24 AR 9 i 95 40 b 2 A
PR g P R B L 5 — O i K 3 A P
BB TR IRDE R [ B, DA 7 A A R Y
AR S N NTSYSpe-2. 1 BHK 4 Hi K F Clade |
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