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Genetic Relationship among Garlic Cultivars Based on RAPD Analysis
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Department of Applied Life Sciences, Andong Nat'l University, Kyungpook 700-749, Korea

Abstract

RAPD analysis using random primers were tried to evaluate the genetic variation and diversity of the nine garlic
cultivars including two foreign varieties. Thirty-two primers out of 70 primers screened were used to amplify
genomic DNA of garlic cultivars using polymerase chain reaction(PCR). Among a total of 151 bands amplified by 32
primers, 125 polymorphic bands were subjected to analysis for genetic relationship of garlic cultivars. The estimated
size of amplified PCR products were in the range of 932 to 4,060 base pairs. Nine garlic cultivars were classified into
two groups, such as group I corresponded to Changnyung and Hungary cultivars, and group II, Namdo, Sandong
from China, Yecheon, Euiseong, Youngweol, Danyang, Jeongsun cultivars, with the genetic distance value of 0.271.
The major ecological types of garlics, so called southern and northern types, was grouped in the genetic distance
value of 0.200. The results presented in this study suggest that RAPD analysis are likely to be useful for

identification of cultivars and evaluation of genetic origin in garlics.
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Table 1. The list of RAPD primers and correspondmg band size detected with genomic DNA from garlics

Nucleotide sequence

Primers & to 3) Estimated band size(bp) of PCR products’

OPAQ1 AGACGGCTCC 2,583, 2,460, 1,968, 1,845, 1,353

OPA02 GAGACCAGAC 2,829*, 2,091*%, 1,599, 1,476* 1,354*%, 1,107*, 984*
OPA03 TTAGCGCCC 2,090, 1,845%, 1,722*

OPAD4 AGGACTGCTC 2,337, 1,845, 1,599, 1,353, 1,230, 1,107, 980

OPA10 TGGTCGGCTG 980

OPAl4 AACGGGCCAA 2,091%, 1,590%, 1,353, 1,230%, 1,220*

OPAl6 GGAACCCACA 2,706%, 1,968% 1,599*%, 1476* 1,353*

OPA17 GAGCCCGACT 2,706% 2,214* 1,845*% 1,595* 1,476* 1,353* 1,108* 1,021* 932*
OPA18 TGGTCCAGCC 3,444, 1,968

OPBO1 CCGTCGGTAG 3,445*%, 3,198*, 2,706, 2,337*, 1,968* 1,353, 1,230*
OPB02 GGAAACCCCT 1,848, 1,840*

OPB05 CCCGAAGCGA 2,583%, 2,460*, 1,722%, 1,599*, 1475% 1470* 1,353*
OPB07 GTAAACCGCC 1,845%, 1,722, 1,476% 1,350%, 1,230*, 1,100

OPB08 GTTACGGACC 2,214, 2,010%, 1,845% 1,717%, 1,680*

OPB09 GGGCGACTAC 1,840, 1,595, 1,353*, 1,107, 861

OPB11 GTGCGCAATG 3,445%, 2,214%, 2,200, 1,845%, 1,598*, 1,353*

OPB14 AAGTGCGACC 3,321%, 2,337*, 1,845%, 1,353*, 1,201*

OPB17 TCGCATCCAG 2,706%, 2,580%, 2,460%, 2,338* 1,720*, 1590* 1,476* 1,230%, 1,105%,
OPB18 CTGGCGTGTC 2,465%, 1,599*, 1,210%, 1,110* 974*

OoPC02 GTCGTCGTCT 3,444% 2,706*, 1,968*

OPC04 ACGGGACCTG 1,476* 1,353, 1,229*

OPCO05 GTTAGTGCGG 3,567%, 2,706%, 2,090%, 1,600% 1,350% 1,230* 1,105* 980*
OPC06 CCAGAACGGA 2,706, 1,845

OPC07 GTGGCCGATG 3,940, 3,198, 2,583, 2,504%, 1,570%, 1,476% 1,356, 1,229*
OPC10 AGCAGCGAGG 3,567*%, 2,337%, 2,090, 1,720, 1,603*, 1,230*

OPC11 CCTGGGTCAG 1,968*%, 1,353*, 984

orcC12 GGCGAGTGTG 3,321%, 1,968* 1,845% 1,722, 1,599*, 1,407% 1,353* 1,110, 986
orcC19 AGTCCGCCTG 2,214%, 1,350

OPHO2 TCGGACGTGA 2,330%, 1,840%, 1,600*, 1,350%, 1,110*, 990*

OPK20 GTGTCGCGAG 4,060, 3,690%, 2,091*, 1,846, 1,599

OPL03 CCAGCAGCTT 2,220%, 1,850*, 1,600, 1,350*, 1,105*

OPU20 ACAGCCCCCA 3,750%, 2,214%, 1,968*, 1,722*, 1,476*, 1,353*

980*

YBands showed polymorphism are marked with asterisk.
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Fig. 1. Phenogram of 9 garlic cultivars based on UPGMA cluster analysis derived from RAPD bands
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Fig. 2. RAPD profiles generated from the nine garlic
cultivars using various random primers.
M; DNA ladder marker, Lane 1; Yecheon, 2; Euiseong,
3; Danyang, 4; Yeongweol, 5 Jeongsun, 6; Sandong
from China, 7; Changnyung, 8 Namdo and 9; Hungary

cultivars.
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