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Genetic diversity and molecular authentication of wild populations
of Dendrobium o ffic inale by RAPD
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Abstract: Aim Genetic diversity, relationship and molecular authentication of total 8 wild
populations of Dendmwbium o fficinale were investigated using RAPD matkers. Methods 10 mandom
decamer primers were screened for Random Amplified Polymophic DNA ( RAPD) fragments. A DNA
molecular dendrogram was established based on cluster analysis by UPGMA ( unweighted pairgroup
method with arithmetic average), and the rlationship of the wild populations were analyzed, and all the
wild populations were authenticated. Results A total of 439 loci with an average of 43.9 loci per primer
and 54.9 loci per population were amplified from 8 wild populations by 10 effective primers. In the total
104 amplified bands, 95 were polymormhic, corresponding to 91.35% genetic polymorphism. The genetic
distances were 0.590 to 0.727, with an average of 0. 686. Conclusion Distinct genetic diffe rences and
extensive genetic diversity were presented among the wild populations. RAPD markers were an infommative
and useful tool for the genetic diversity, evaluation and authentication of wild populations of Dend obium
officinale. Primer S412 could be used to authenticate 8 wild populations completely.
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Table 1 Origin and sampling size of Dend obium
officinale used in the present study
Population . Sample
codes Taxon Locality size
P1 D. o fficina le Chenzhou-1, Hunan 5
P2 D. officina le Chenzhou-2, Hunan 3
P3 D. officina le Tiane, Guangxi 5
P4 D. officina le Guangnan, Yunnan 4
P5 D. o fficina le Yandangshan, Zhejiang 3
P6 D. officina le Shaowu, Fujian 3
P7 D. officina le Shunchang, Fujian 3
P8 D. o fficina le Nanfeng, Jiangxi 3
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Table2 Primers of RAPD and results
Number Number of Percentage of
Priner  Sequence (5’ -3") of total polymorphic  polymomphic
loci loci loci /%

S94 GGATGAGACC 8 8 100
S96 AGCGTCCTCC 10 8 80
S134 TGCTGCAGGT 12 12 100
S169 TGGAGAGCAG 7 7 100
S173 CTGGGGCTGA 9 9 100
S344 CCGAACACGG 13 11 84.62
S350 AAGCCCGAGG 8 8 100
S359 GGACACCACT 13 11 84.62
S366 CACCTTTCCC 10 9 90
S412 GGGACGTTGG 14 11 78.57
Total 104 95
Average 10.4 9.5 91.35

Table 3 Genetic diversity in different populations of
Dend mbium o fficina le

Population Number of Number of Percentage of
codes total bands  polymorphic bands polymormhic bands/%
P1 55 45 81.82
P2 64 54 84.38
P3 50 40 80.00
P4 55 45 81.82
P5 39 29 74.36
P6 60 50 83.33
P7 62 52 83.87
P8 51 41 80. 39
3
8
DNA D=1-F,
° >
. 0.686.
8 b
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Table4 Genetic distances in different populations
of Dend robium o fficina le

Population
2 3 4 5 6 7 8
codes
P1 0
P2 0.633 0
P3 0.657 0.713 0
P4 0.673 0.683 0.629 0
PS5 0.670 0.673 0.719 0.702 0
P6 0.652 0.670 0.666 0.635 0.727 0
P7 0.658 0.646 0.643 0.620 0.703 0.590 0
P8 0.664 0.684 0.657 0.636 0.681 0.625 0.614 O
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Figure 1
RAPD data with cluster analysis
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Figure 2 RAPD fingemprints of DNAs from 8
populations with primer S412. M: 2 000 bp DNA
marker ladder

Table 5 Bands of each population by primer S412

Population RAPD identification markers Identification
codes 12345678 91011121314 code
P1 0000101001 1 1 0 0 00001010011100
P2 1111001001 1 1 0 1 11110010011101
P3 0001101001 1 1 0 000011010011100
P4 0101011001 O 1 0 0O01010110010100
P5 00000O0O1T1O0T1 1 1 0 0 00000011011100
P6 o1ro011ro01o011 01 1 0o01011010110110
P7 0001001001 O 1 0 0 00010010010100
P8 0001001011 0 0 0 0 00010010110000

Table 6 Unique bands obtained from S412

Population Unique bands
codes 250 bp 350 bp 650 bp 850 bp 1100 bp 1 500 bp

P2 + - - - T +
P4 - - - +
P5 - - + -
P6 - + - -

+: Absence; - : Presence
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