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Genetic Variation of Foxtail Millet [Setaria italica (L.) P, Beauv.] Among
Accessions Collected From Korea Revealed by AFLP Markers
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ABSTRACT AFLP markers were employed to detect
genetic diversity and genetic relationship among 26 accessions
of foxtail millet collected from Korea. Analysis of 26
accessions of foxtail millet with nine AFLP primer set
combinations detected a total of 170 bands, of which 145
(85.3%) showed polymorphic at the species level. The
phenotypic diversity (Hs) calculated for the nine primer
combinations ranged from 1.84 to 6.8, with an average of
3.85. The average phenotypic diversity values were 3.39
and 2.99 for accessions collected from Gangwon province
(Group 1), and accessions collected from the other areas
including Gyeonggi province (Group 2), respectively. In
the cluster analysis of 26 accessions, two major groups
were recognized at 73% genetic similarity. Group I includes
13 accessions, which were collected in Gangwon province,
and 1 accession, which was collected in Gyeonggi province,
with genetic similarity of 76.8%. Group II includes two
accessions, which were collected in Gangwon province,
and 10 accessions, which were collected in the other areas
with genetic similarity of 78.9%. The presenting data on
the assessment of genetic diversity and genetic relationships
among Korean accessions of foxtail millet will be helpful
for efficient collection or conservation strategy of foxtail
millet germplasm in Korea.

Keywords : AFLP, genetic diversity, genetic relationship, foxtail
millet, germplasm conservation
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= 4| &= RFLP(restriction fragment length polymorphism),
SSR(simple sequence repeats), AFLP(amplified fragment
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th(Fukunaga et al., 1997, 2002; Jia et al., 2009; Le Thierry
d'Ennequin et al., 2000; Li et al., 1998; Schontz & Rether,
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Melo] 7153k 248 = A% 5] that DNA &
Dellaporta et al.(1983)2] WHof ulzl obg & oF 174
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AFLP % silver—staining £

AFLP EA2 Zabeau & Vo0s(1993)3} Vos et al.(1995)9]
HFH.O ok7) tﬂoﬂ/\]ﬁ o5tttk £ AEE9] genomic DNA
(100 ng)+= AIgta A2l EcoRI(Promega)Z 20 unitE ARE-5}h
o] 37CoA 1247t A& 3}o] genomic DNAE Hths}
A}, Msel *|2]i= EcoRl #|2]e} 5As1A 4345131t Adaptor
ligation> 5 unit®] T4 DNA ligase(Promega)2} 10 uM 2]

Table 1. Accessions of foxtail millet used in this study.

Source of material

Accession no.

Village, town or city Country
K1 In jie, Gangwon-do Korea
K2 In jie, Gangwon-do Korea
K3 In jie, Gangwon-do Korea
K4 Hwa Cheon, Gangwon-do Korea
K5 Hwa Cheon, Gangwon-do Korea
K6 Yeong wol, Gangwon-do Korea
K7 Hong cheon, Gangwon-do Korea
K8 Hong cheon, Gangwon-do Korea
K9 Sam cheok, Gangwon-do Korea
K10 Yang yang, Gangwon-do Korea
K11 Yang yang, Gangwon-do Korea
K12 Cheor won, Gangwon-do Korea
K13 Tea back, Gangwon-do Korea
K14 Go seong, Gangwon-do Korea
K15 Pyeong chang, Gangwon-do Korea
K16 An dong, Gyeongsangbuk-do Korea
K17 An dong, Gyeongsangbuk-do Korea
K18 Kang jin, Jeollanam-do Korea
K19 Kang jin, Jeollanam-do Korea
K20 Chang sung, Jeollabok-do Korea
K21 Tae an, Chungcheongnam-do Korea
K22 Eum seong, Chungcheongbok-do  Korea
K23 Yang pyeong, Gyeonggi-do Korea
K24 Ga pyeong, Gyeonggi-do Korea
K25 Ga pyeong, Gyeonggi-do Korea
K26 Po cheon, Gyeonggi-do Korea
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Fig. 1. Collection sites of 26 accessions of foxtail millet in
Korea. See Table 1 for the code numbers.

EcoRl/Msel adaptorZ A7}t & 22T oA 12A4]7F =<t
ligation A|#t}. Ligation ¥l DNA+= pre-amplificationS 3}
7] 93t 7= AFESFE S, Pre-amplification PCR 24
© BioRAD® thermal cyclerS o]&3}o] 94°C/30%, 60°C/1
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Selective amplification& 433} =d|, PCR 24L& =z
94 CollA 30%, 65CofA 30%, 72CoA 18-S A cycle
2 A|&sto] the cycleR E]= annealing 255 1CH 7
2AI7IHA 1lcycled BHESE & mpxjulo 2 94CollA 30
%, 56 CoA 30%, 72CoA 18L 233 HIES
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(0.89M Tris-HCI pHS8.3, 0.89M boric acid, 0.02M EDTA
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Fig. 2. An example of AFLP profile with primer pair E-ACG
+M-CTT in 26 accessions of foxtail millet.

oA oA Ut AQE = AlTEl4 DNA
HSe] ZZopio] nwa WEe] Uit 97)e] AFLP
primer 2355 A5t th(Table 2). 7183l o]5 AFLP
23504 SZE DNA DHE F 500 bp 049
DNA SIS 7 AES Alo]& Wael Fiale Ho| o
QA EA A= F2 100~400 bp =7]°] DNA &
< o] &3ttt 744 thF/d(phenotype diversity) =412
Shannon's information indexE ©]-&38}o] t}23} ZHo] 43§
3}l th(Browman et al., 1971). < Hs = -22P; In Pi, ¢]7]A]
Hse= 15 SO §44 ofA gholm, Pis L& SollA i¥
A AFLP t}oFA] Hlwo|t)k §-44 t}hoFA 7H-S Wachira ef
al.(1995)0l oJsf Argel WH o= A4lsto] 155 Ztoll M
Wtk & 2 o] et Bt BFAES Hag = 1n2
HZ, A4 25949 §44 thefd Hr = -2P In P2
ALt om, o7]A P= AA|LFA €& AFLP oh
g Hleltk a8 a IF W 9FEE Ha/Hre, 15 1t
‘:]' ¥ (Hr-Hag)/Hr= AALSHIT

2 Aol A AFLP 2404 S5 dHsof gt -4
&AM (genetic similarity) £-4-2 Dice similarity index(Dice,
1945)5 o|-gsto] Abstgl om, A§-fdAeA = NTSYS-pe
v2.1 Z2 IS o]8ste] UPGMA ®Ho] whel dendrogram
(SAHN-Clustering)2 213} tHRohlf, 1998).
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Table 2. Number of AFLP fragments generated with nine primer combinations among 26 accessions of foxtail millet.

Primer Polymorphic Number of polymorphic bands % of polymorphic
/total Groupl(n=15) Group2(n=11) fragments

E-AAC+M-CTA 13/14 13 12 92.9
E-AAG+M-CTT 10/14 10 5 74.4
E-ACT+M-CAC 17/18 14 15 94.4
E-ACC+M-CAA 13/17 12 12 76.5
E-ACGtM-CTT 15/20 14 13 80
E-ACT+M-CTT 26/29 26 22 89.7
E-ACT+M-CTA 15/16 16 10 93.8
E-AGC+M-CTT 16/20 20 9 85
E-AGG+M-CAC 20/23 23 18 87

Total 145/170 148 117

Avg. 16.1/18.9 16.4 13 84.5
% polymorphism 85.3 87.1 68.8
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A 97§ 9] primer Z3tEollA T H tF A @ ¥k
74.4%(E-AAG+M-CCT)o|| A -] 94.4%(E-ACT+M-CAC)2]
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2005). £3] AFLP 247]4& AFLP primer 23 o @&
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AARo g 7l71e &9 = AEEL S$HA EAS
BA5l=t 849 Ao EJ_E]J_ QItVos et al., 1995).
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Table 3. Estimates of phenotypic diversity (Hs) among 26 accessions of foxtail millet.

Primer Groupl Group2 H, H,\./H; (Hr-Huwvg)/H;
E-AAC+M-CTA 3.00 3.46 3.37 0.96 0.04
E-AAG+M-CTT 1.56 1.46 1.84 0.82 0.18
E-ACT+M-CAC 3.87 247 3.85 0.82 0.18
E-ACC+M-CAA 2.62 3.11 3.68 0.78 0.22
E-ACG+M-CTT 3.08 2.96 3.42 0.88 0.12
E-ACT+M-CTT 5.62 443 6.80 0.74 0.26
E-ACT+M-CTA 3.11 2.39 3.25 0.85 0.15
E-AGC+M-CTT 3.22 2.31 3.18 0.87 0.13
E-AGG+M-CAC 441 433 5.23 0.84 0.16

Avg. 3.39 2.99 3.85 0.84 0.16

H,./H; = within-group variation; (H-Ha.e)/H: = between group variation
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Fig. 3. UPGMA dendrogram based on the AFLP markers. The accessions of foxtail millet are showed in Table 1.

@ : accessions collected from Gangwon province; O :
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