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Genetic diversity in cultivated populations of Dendrobium officinale

YUAN He', LIN Er-pei', ZHU Bo', YU Qiao-xian®, SI Jin-ping'

1. A Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Research and Development Center for Natural
Medicine, Zhejiang Agricultural and Forestry University, Lin’an 311300, China

2. Zhejiang Senyu Pharmaceutical Co., Ltd., Yiwu 322300, China

Abstract: Objective To investigate the genetic diversity in cultivated populations of Dendrobium officinale, providing the basis for
the protection of germplasm resources and breeding of new varieties. Methods A molecular marker RAPD was used to analyze the
genetic diversity of 14 populations of D. officinale and a population of D. devoninum from Yiwu, Tiantai, Jiande, Wuyi in Zhejiang
Provinces and Malipo, Menghai in Yunnan Provinces. Results Fifteen primers screened from 225 RAPD primers were used in the
PCR amplification of 105 samples of D. officinale and 3 samples of D. devoninum; And 138 bands were generated among which 133
bands were polymorphic. The percentage of polymorphic bands (PPB) was 96.38%; The percentage of polymorphic loci (PPL) for 14
populations of D. officinale ranged from 10.79% to 76.26% was 45.32% (mean). Conclusion Cultivated D. officinale of main
producing places in whole country is rich in genetic diversity. Genetic relationship of D. officinale has a obvious correlation with its
geography provenance, but nothing to do with the cultivation place.
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Table 1 Sources of tested materials

JE S i Y8 FHEIE AL GRS T FEA S
WHL AL WHLHES L 22560, TR E, 2260 AL ASEHR, 5 2 (R Re, HoNE F, Joerer 1~19
WHL A2 WHLHES L 2R, TR, 2500 L ARG UK, 5 2 (R, Mok N, Juertly 20~27
WL A3 WIxsrg  ZR8E, PPN, g SR, 582 M0k, pisetiz 28~34
WHL A4 WHEPUBIL 2256, RPN, B RMAIARLE  ASEUR, 552 (EER-R, oA N, PO 35~48
WHLBS  WHIxzpg 2560, AR, L NHAAHE  ASEUR, 582 SRR, SovE &, Joghkls 49~52
WHL Co WLl 2, AR, L FHAME  ASEUR, 52 (EER-R, oMk F, POy 53~61
WHLD7  WLRE 2256, ZFPHEK, B FHAME  ASEHR, 52 SRR, vk N, JUstls  62~67
WHLES  WHLKJT 2R, AR, L NHIAILE  ASEUR, 582 AR, 3vE &, bUghkr 68~72
WHLF9 WL 228, ZEAPHAL LM ASEIUR, 552 SRR, Sk, Puosr 73~78
WHLGI0  mpxliil 256, AP, LA ASEUR, 52 (-2, HoNE F, Jogiy  79~81
WHLHIL  StMiFRE 256, PR, LT ASEUR, 582 (EEm-1R, HoNE F, Josies  82~91
BH A2 ARSI ZEERG, IR, AT ASEUR, 52 AR, HE R, BURME 92~96
ZF BI3  mEMIE ZRERE, AR, EEERAT SR, B2 ERER, Ptk 97~98
RHCl4 =) M EEG, ZFHAL, LNHEAAHIE ASEUR, 52 TR, Y T, bR 99~105
=M D15 mEgshfE G, K, ENHAAIE ASEUR, 52 AR, Y, BURME 106~108
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Table 2 Primers sequences and their amplification

GIEYE R JPEl 53 R 28L& PPB/%

S10 CTGCTGGGAC 8 7 87.5
543 AAAGCTGCGG 10 10 100
S48 CTGACGTCAC 11 11 100
S89 CCGAATTCCC 8 8 100
S122 GAGGATCCCT 10 10 100
S123 CCTGATCACC 11 11 100
S125 CCGAATTCCC 8 8 100
S128 GGGATATCGG 8 8 100
S154 TGCGGCTGAG 10 9 90.0
S197 TGGGGACCAC 6 4 66.7
37 AGGGAACGAG 10 10 100
99 ACGGCGTATG 9 9 100
137 ACGACCGACA 11 11 100
181 CCCGGCATAA 11 11 100
189 TGAGCCTCAC 7 6 85.7

% 3 BNEHERNBEERSHMESF
Table 3 Analysis of genetic diversity within all populations

JalE R Na  Ne H | PPB/%
WHL AL 19 17626 1.4524 02639 0.3941 76.26
WL A2 8 16187 1.4403 02462 03592 61.87
WHT A3 7 13741 12556 0.1451 02131 3741
WHL A4 14 16691 1.4034 02326 0.3464 66.91
WHT B5 4 1.1079 1.0664 0.0386 0.0578 10.79
WL C6 9 1.5396 13382 0.1948 0.2892 53.96
WL D7 6 15396 1.3552 02031 03001 53.96
Wi E8 5 13813 12660 0.1484 02173 38.13
WHT F9 6 14317 13022 0.1680 02457 43.17
WHI G103 14029 1.2772 0.1555 02286  40.29
WHI HIL 10 1.5755 13642 0.2089 0.3098 57.55
ZHALZ 5 13741 12413 0.1391 02064 37.41
ZHBI3 2 1.1223 1.0865 0.0507 0.0740 12.23
“ECl4 T 14460 12765 0.1587 02365 44.60
ZWDIS 3 13309 1.2437 0.1358 0.1975 33.09
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Fig. 1 Dendrogram of 108 individuals in D. officinale
and D. devonianum
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Fig.2 UPGMA dendrogram among 15 populations
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Table 4 Genetic differentiation of different populations

KR FEARH H, H, G
F—C 78 02784100323 0.18231+00149 03452
WHL AL 19 02411400350 0.000 0 1.0000
Wi A2 8 02451400428 0.000 0 1.0000
T A3 7 01362400353 0.000 0 1.0000
WHL A4 14 0193+00349 0.000 0 1.0000
WHT BS 4 00432400158 0.000 0 1.0000
Wit co 9 01894+00388 0.000 0 1.0000
Wi D7 6 0211400428 0.000 0 1.0000
Wi ES 5 01485400385 0.000 0 1.0000
Wi Fo 6 01551400358 0.000 0 1.0000
WS 27 02359400362 01426400139 03956
WL G103 01619+00402  0.000 0 1.0000
WHLHIT 10 01619400383 0.000 0 1.0000
REGALZ 5 01485200396 0.000 0 1.0000
ZHBI3 2 00612400270 0.000 0 1.0000
ZFCl4 7 01539400342 0.000 0 1.0000
ZEDI5 3 0147130041 0.000 0 1.0000
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