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Evaluation of genetic diversity of Dendrobium officinale wild populations
based on RAMP markers
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Abstract: Random amplified microsatellite polymorphism (RAMP) markers were used to access the genetic
diversity among 112 samples of nine populations of Dendrobium officinale Kimura et Migo. Using 16 informative
primers, 123 bands were amplified and 86 (69.92%) were polymorphic. The polymorphic bands from three to
eight could be detected for each RAMP primer, with a mean of 5, indicating abundant genetic diversity among
populations. Genetic similarity coefficients ranged from 0.250 to 0.813. UPGMA dendrogram illustrated 9
populations clustered into 3 groups, and the cluster pattern showed correlation with the locations of the D. officinale
populations. These results were supported by the previous conclusions that were achieved by other molecular

markers, and RAMP is proved to be effective for evaluating the genetic diversity of wild populations of

Dendrobium officinale.
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Table 1 Origin and sampling size of Dendrobium officinale used in the present study

Code Sampling locality Latitude Longitude Sample size
ZYD Yandang of Zhejiang Province 28°21'59" 121°02'16" 15
INF Nanfeng of Jiangxi Province 27°13'53" 116°22'01" 12
GSG Shaoguan of Guangdong Province 24°51'37" 113°14'12" 11
HCZ Cenzhou of Hunan Province 25°37'19" 113°06'50" 12
GSD Sandu of Guizhou Province 25°58'04" 107°26'52" 13
GTE Tian’e of Guangxi Province 24°58'32" 107°06'43" 15
GLY Leye of Guangxi Province 24°47'38" 106°33'31" 12
GXL Xilin of Guangxi Province 24°35'18" 105°1323" 12
YGN Guangnan of Yunnan Province 24°05'58" 105°07'17" 10

Table 2 Primers combinations used for RAMP analysis

Primers combination Primer sequence Total band Polymorphic band Percentage of polymorphic bands/%
GC(CA)4+S65 GC(CA)4+GATGACCGCC 9 5 55.56
GC(CA)4+S68 GC(CA)4+TGGACCGGTG 7 4 57.14
GC(CA)4+S9%4 GC(CA)4+GGATGAGACC 8 5 62.5
GC(CA)4+S103 GC(CA)4+AGACGTCCAC 10 7 70
GC(CA)4+S134 GC(CA)4+TGCTGCAGGT 9 8 88.89
GC(CA)4+S344 GC(CA)4+CCGAACACGG 5 5 100
GC(CA)4+S359 GC(CA)4+GGACACCACT 7 5 71.43
GC(CA)4+S366 GC(CA)4+CACCTTTCCC 10 7 70
GC(CA)4+S412 GC(CA)4+GGGACGTTGG 11 8 72.73
GC(CA)4+S436 GC(CA)4s+AAGCGACCTG 9 5 55.56
GT(CA)4+S65 GT(CA)s+GATGACCGCC 6 5 83.33
GT(CA)4+S68 GT(CA)s+TGGACCGGTG 10 6 60
GT(CA)4+S94 GT(CA)s+GGATGAGACC 4 3 75
GT(CA)4+S96 GT(CA)s+AGCGTCCTCC 7 5 71.43
GT(CA)4+S412 GT(CA)4+GGGACGTTGG 5 4 80
GT(CA)4+S471 GT(CA)s+AACGCGTCGG 6 4 66.67
Total 123 86 69.92
Mean 8 5
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Figure 1 The amplification results of primer GC(CA),+S103. M: DNA marker; 1-15: Sample of population ZYD; 16-24: Sample of

population JNF

Table 3  Genetic similarity (GS) values based on RAMP markers in different populations of Dendrobium officinale

INF ZYD GSG HCZ GLY GSD GTE GXL YGN
JNF 1.000
ZYD 0.813 1.000
GSG 0.625 0.688 1.000
HCZ 0.563 0.625 0.688 1.000
GLY 0.313 0.500 0.563 0.750 1.000
GSD 0.250 0313 0.500 0.688 0.813 1.000
GTE 0.500 0.688 0.500 0.563 0.688 0.500 1.000
GXL 0.625 0.563 0.500 0.438 0.438 0.625 0.375 1.000
YGN 0.500 0.438 0.375 0.438 0.563 0.750 0.375 0.750 1.000
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Figure 2 Dendrogram of cluster analysis based on RAMP data
for populations of Dendrobium officinale
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