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Analysis on the Genetic Relationships of Hybrid Cymbidium’S
Germplasm Resources With RAPD Markers
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Abstract: [ Objective] This study researched the genetic relationships of hybrid Cymbidium’s germplasm resources at
molecular levels, and further obtained information for germplasm storage, utilization, and breeding selection parents for breeding.
[Method] The random amplified polymorphic DNA marker(RAPD) was assessed to detect the genetic relationships among 48
hybrid Cymbidium cultivars from Japan, Korea, China and USA, and 2 species of native Cymbidium. [Result] 20 primers were
screened from 100 random decamer primers, and a total of 258 DNA bands were amplified, 253 of which (98.1%) were polymorphic.
The average number of polymorphic DNA bands amplified by each primer was 12.6. Genetic similarities among the cultivars and
species were estimated based on the amount of band sharing ranged from 0.364 to 0.817 with an average of 0.581. According to the
data, a dendrogram of genetic relationship which was constructed using UPGMA method showed that all the tested cultivars and
species were classified into five cluster groups with the similarity coefficient of 0.592. [Conclusion] It revealed that the genetic
relationships among tested accessions were to some extent related with their origin, flower color, branch type and genealogy. It
further indicated that RAPD technique is a useful tool for the studying of genetic relationships among hybrid Cymbidium cultivars.
Key words: Hybrid Cymbidium; Genetic relationship; RAPD; Cluster analysis
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Table I Origin and character of hybrid Cymbidium cultivars and native species of Cymbidium used in this study

G AR 4 AT i A ) KW || TR M fet R
No. and cultivars Branch type Flower colour Origin || No. and cultivars Branch type  Flower colour Origin

1 %47 C. Sarah Jean TR SREN EZN 26 #i 4% C. Morning ~ H.Z j=eid EZN

‘Ice Cascade’ Pendent White Japan || Moon‘Great Tiger’ Upright Yellow Japan

2 JFL 3 C. Darothy Tk WA €5, HA || 27 —%#% C. Mini HiL i HA&
Stockstill‘Forgotten Fruit”  Pendent Coffee Japan Sarah‘Ichilian’ Upright Green Japan

3 41547 C. Ruby Shower [ - SAREN HA || 28 k¥ C.Lura Hor 5 i HA
‘Murasakin Okimi’ Pendent Purple red Japan || Song‘Aphrodite’ Upright Green Japan

4 )k Tk W€, HA || 29 KA C.Maureen R N PEG
C. Toriston Pendent Coffee Japan || Carter‘Dafeng’ Pendent Unknown Taiwan, China
5 LI HAL ARG HA || 30 BisE £ JERYA AE FH

C. Mistque Upright Red Japan C. King Auther Upright Unknown America
6 ik I WA A || 31 %1l C. Lucky fEA FAREA HA

C. Sarah Jean‘Peach’ Pendent Yellow green Japan || Glori‘Chusane’ Upright Red Japan

7 WhihiEk C. Sunshine TR oS EZN 32 fi[/R Lt C. Engun T oS EZN
Falls‘Butter Ball’ Pendent Yellow green Japan || Sarah‘Allion’ Pendent Yellow green Japan

8 Hi A HAL WAL IS HA || 33 /NHL C. Mini Hor a1 HA

C. Lovely Moon‘Crescent”  Upright Yellow with red lips ~ Japan Sarah‘Jillian’ Upright Greeen Japan

9 &EiFME C. Lovely fEA WAL HA || 34 1fE HAL AN = HA
Fantasy‘Luna Beach’ Upright Yellow with red lips ~ Japan || C.Pleiades‘Memory’  Upright Green with red lips Japan

10 & JENYA B )R HA || 35 &k 5 4 JENYA 213 HA

C. Hiroshima ‘Golden Cup’  Upright Yellow with red lips ~ Japan C. ‘Queen Emeraldns’  Upright Green Japan

11 #%5K C. Fortissimo  E. . e HA || 36 QU= Tk b EAREN J A Fop
Pianist ‘Sunny Moon’ Upright Light green Japan || C. aloifolum Pendent Pink Wild species
12 SEizf B IERYA krer HA || 37 Ul CR&D ENGS ENS HA

C. Lucky Gloria‘Aguri’ Upright Pink Japan || (Unknown) Unknown Unknown Japan

13 =iZ/i C. Lucky JEDA biEAN HA || 38 U2 CRED A NS EZN
Gloria‘Fukunokami’ Upright Pink Japan (Unknown) Unknown Unknown Japan

14 323824 C. Lucky BT Hrer HA || 39 U3 CR&D IEA WALLE L
Flower Anmitsu Hime’ Upright Pink Japan (Unknown) Upright Yellow with red lips ~ Korean
15 %4 C. Sakaki oL W H4 || 40 C.Ladybird =RV A i
River‘Tonton Tomoe’ Upright Yellow Japan Upright Yellow Korean
16 jii C. Stellar S Hharta HA || 41545 C. Ruby T FARE) HA
Festival‘Sherry Romance’  Upright Pink Japan Sarah‘Gem Stone’ Pendent Red Japan

17 EWLLJE C. Fire IERA SARER HA || 4204 CR&D HAr AR L
Starter‘Perfect Rouge’ Upright Dark red Japan (Unknown) Upright Red Korean
18 % C. Joy Polis fEA WLt HA || 4305 CRED HAL Ege) L
‘Smile Shower’ Upright Dark red Japan (Unknown) Upright Green Korean
19 il JENYA Wk HA || 44 U6 CGR&D HAr HAE i

C. Financier‘Odette’ Upright Yellow green Japan (Unknown) Upright Yellow Korean
20 A HAL Rt HA || 45 &R HAaL g i 59
C. Palm Lime‘Luna’ Upright Green Japan C.‘Jinfeng’ Upright Yellow green Taiwan,China
21 Hrtad fERA FAREA FA || 46 #iERA JERYA TR ITRGEL L]

C. Rose Wine*Sinseiki’ Upright Red Japan || C. ‘Lady Korea’ Upright Light yellow brown  Korean
22 40 FE JERA EAREN A || 47 #1E R JEDA LEPAREN L

C. Princes‘Nobuko’ Upright Red Japan C. ‘Miss Korea’ Upright Dark red Korean
PR AIPN HAL ARG HA || 48 #lE Bk JERYA LR SAW = L]

C. Blooming*‘Alexander’ Upright Red Japan C. ‘Korea Peach’ Upright Dark red with pink lip Korean
24 AIlFE IERYA krer AHA || 49 H= HAL 4L, i

C. Harf Moon‘Wanderland”  Upright Pink Japan C. ‘Qing yun’ Upright Green Korean
25 UFO JENYA B R HA || 50 21622 JERYA FARGHER JEU AR
C. UFO Color Upright Yellow with red lips ~ Japan || C. floribundum Upright Red brown Wild species
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Table 2 The sequences of 20 RAPD primers selected and the amplification results

514 ]l W S (2 & EZOLHIEV I S 514 ]l PSS (€27 i EZHEpIE S

Primers (5'>3") %47) Total bands Polymorphic ratio| Primers (5'>3") 1E417) Total bands Polymorphic ratio
Sequences (Polymorphic bands) (%) Sequences (Polymorphic bands) (%)

BAIl GTAGACCCGT 12(12) 100 BA198 CTGGCGAACT 14(14) 100

BA65 GATGACCGCC 12(11) 91.7 BA199 GAGTCAGCAG 13(13) 100

BA66 GAACGGACTC 14(13) 92.9 BA425 ACTGAACGCC 15(15) 100

BA67 GTCCCGACGA 12(12) 100 BA439 GTCCGTACTG 16(16) 100

BA6S8 TGGACCGGTG 13(13) 100 BA440 GGTGCTCCGT 12(12) 100

BA69 CTCACCGTCC 11(11) 100 BA483 GGTCACCTCA 11(11) 100

BA79 GTTGCCAGCC 14(14) 100 BA484 AGTGCGCTGA 11(10) 90.9

BA184 CACCCCCTTG 16(16) 100 BA494 GGACGCTTCA 13(13) 100

BA187 TCCGATGCTG 12(12) 100 BA498 CCCCCTATCA 15(14) 93.3

BA193 GTCGTTCCTG 11(11) 100 BA500 TCGCCCAGTC 11(10) 90.9
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VKA 1~50 45 [ 1 Lane 1-50. The same code number as in Table 1; M: ADNA/EcoR [ +Hind IIl DNA marker

1 SI41BA425 (1) FABA439 () BRI HEL4R
Fig. 1 Results of PCR amplification using primers BA425(up) and BA439 (down)
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Fig. 2 Dendrogram constructed for 50 accessions based on UPGMA methods (the same code number as in Table 1)
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