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ABSTRACT An RIL population from a Shinpaldalkong2/
GCR83006 cross was employed to identify quantitative trait
loci (QTL) associated with agronomic traits in soybean.
The genetic map consisted of 127 loci which covered about
3,000cM and were assigned into 20 linkage groups. Phe-
notypic data were collected for the following traits; plant
height, leaf area, flowering time, pubescence color, seed coat
color and hilum color in 2005. Seed weight was evaluated
using seeds collected in 2003 to 2005 at Suwon and in
2005 at Pyeongchang and Miryang sites. Three QTLs were
associated with 100-seed weight in the combined analysis
across three years. Among the three QTLs related to seed
weight, all GC83006 alleles on LG O (R* = 12.5), LG Al
R = 10.1) and LG C2 (R’ = 11.5) increased the seed weight.
A QTL conditioning plant height was linked to markers
including Satt134 (LG C2, R°=254), and the GC83006
allele increased plant height at this QTL locus. For two
QTLs related to leaf area, laM on LG M (R2= 10.0) and
laL on LG L (R*=8.6), the Shinpaldalkong?2 alleles had
positive effect to increase the leaf area. Satt134 on LG C2
(R2 =41.0) was associated with QTL for days to flowering,
Satt134 (LG C2) showed a linkage to a gene for pube-
scence color. Satt363 (LG C2) and Satt354 (LG I) were
linked to the hilum color gene, and Sat077 (LG Dla) was
linked to the seed coat color. The QTL conditioning plant
height was in the similar genomic location as the QTLs for
days to flowering in this population, indicating pleiotropic

"Corresponding author: (Phone) +82-42-821-5728

(E-mail) ahnsn@cnu.ackr

iCorresponding author: (Phone) +82-31-290-6785

(E-mail) kooch@rda.go.kr <Received December 5, 2007>

85

effect of one gene or the tight linkage of several genes.
These linked markers would be useful in marker assisted
selection for these traits in a soybean breeding program.

Keywords : Soybean, SSR marker, QTL, morphological trait,
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al., 2003; Lark et al., 1994; Lee et al., 1996a; Keim et al.
1990; Keim et al., 1996; Kim et al., 2000; Shoemaker and
Olson, 1993; Shoemaker and Specht, 1995; Specht et al.,
2001; Tasma et al., 2001; Hoecka et al., 2003).
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(1980)¢] E.113+ CTAB extraction methodS- 33} genomic
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Fig. 1. Parental survey using SSR markers. The PCR products were electrophoresed on a 6% polyacrylamide denaturing gel and
visualized by silver staining (P, Shinpaldalkong2; P,, GC83006; 1-16, SSR primer sets of soybean; M, 100 bp ladder

DNA marker).

Fig. 2. Segregation of SSR fragments amplified with a primer Satt005 in the RIL population in soybean. The PCR products
were electrophoresed on a 6% polyacrylamide denaturing gel and visualized by silver staining (P1, Shinpaldalkong?;

P2, GC83006; M, 100 bp ladder DNA marker).
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Table 1. Number of markers per linkage group (LG) used for
map construction and QTL analysis in the RIL
population in soybean.
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Fig. 3. Frequency distribution of four traits in the 116 F; lines of soybean with the parents, Shinpaldalkong2 and GC83006

(P1, Shinpaldalkong2; P2, GC83006).



T 5 X Y8

I BgMol = 2749 FHANTL Td)7h Boldtk(Palmer &
Kilen, 1987). F3Mef Foldt= $-4 G124 I0]= 47
SEEER EEADET WS EEE SRR R
o FUME GEStH, ik $919 AL SR O 2
e FAA 1ok e v hilum) 5-9] g AFHH <l
HAUL GEtH, 1> i > [ > 9] SABA I} ZAEY, 1
SRR FH A ool BofShe BATH 5o & o
A A g3 gl AAo|tKToda et al., 2002).

B aFoq BGAE 17] $HA} Bolsh Aoz 1
Bt Ao Hol GC830063} A1THF o] wgA o7z}
oMol §HABE 22} 77, 12 24 AckPalmer & Kilen,
1987). FHAE 1) $247F Bolots Ao Bersy,
o] A= Owen(1928)°] Mandarin/Green No. Cq 23}+9]
Fo Aniof A =43} g4 Zo) ) A7) 30 19) Bl R
of FA Mol 17He) $HA7] Bofsich 1w ok Axshn)
Eug Fod GHAR G2 B2 63 53 FUT gARl
A= % HEZL 2 FHcKhttp:/soybeanbreederstoolbox.
org). 2| AlWER259L GCRI006S] F3Mo] i)
) 123 Alao] A, Bael ACT uol I §aAHe

&)

TE EXHEX| 89

A SRR 247 i Wiz BREL AN A F

o4 GFHTE TR AME A AT WY Aoz u
of o] 74 Plol= ThE H7R7F BoBH=A) F-L dosage
a3 5o o3 RUAL FF AR A= aFEch

QTL 24

QTL 4] 2= Fig. 29} Table 20 vhept upe} Zol,
77 Ao det I 11749 fFHAEHQTL)7F FA =2
M, 97 ¥ TAE QTL 45 1349 $xE wytt. 7
7He} QTLs= Aol 9] 8.6%(FHA]) ~ 57.8%(HEA) S
SELEES

1007 Fof| #oidl= 3712 QTLs7} B EH Ao, o
ZrZF O(swO), Al(swAl), C2(swC2) goatol] x5 cTh
S2)= QTL, swO, swdl, swC2:= AR EEF o)) 10.1%
~ 125%F AEstglon, B8 ZE AR lA GC83006
o) HRSAATL 100958 Z7HAIA,

C2(dyfC2.1) Aol A 7istd<moll THE 1709 QTL
(dfC2.1yo) FAE oM, difC2.1> AAFEY $ol2) 41.0%
2 ageron] Gos36e) Y HAL sy U

rr

Table 2. QTLs for agronomic traits detected in an recombinant inbred lines in 2005.

Phenotypic mean’ Allele?
QTL LG Marker I‘:frfzzstfd LOD R SS P oG et
Day to flowering
daifC2.1 C2 Satt134-Satt319 GC83006 11.91 41.0 41.9 492 3.65
Leaf area
laM M Satt245 Shinpaldalkong?2 223 10.0 96.4 829 -6.75
laL L Satt495 Shinpaldalkong?2 2.11 8.6 96.1 82.0 -7.05
Plant height
phC2.1 C2 Satt134-Satt319 GC83006 6.61 254 49.9 64.2 7.15
phH H Satt181 GC83006 2.28 8.7 53.5 61.7 4.10
100 seed weight
swO ¢ Satt653 GC83006 3.35 12.5 24.5 26.4 0.95
swAl Al Satt385 GC83006 2.63 10.1 24.5 26.2 0.85
swC2 C2 Satt371 GC83006 2.10 11.5 24.5 26.3 0.90
Pubescence color
pcC2 C2 Satt134-Satt319 Shinpaldalkong?2 19.49 57.8 1.86 1.10 -0.38
Seed coat color
sccDla Dla Satt077-Satt408 GC83006 16.82 50.5 1.12 1.83 0.35
Hilum color
heC2 C2 Satt363 Shinpaldalkong2 2.68 10.2 2.81 2.11 -0.7

"The source of the allele causing an increase in the trait.

'S, GG: Shinpaldalkong2 and GC83006 homozygotes, respectively.

$(GG-SS)2
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Fig. 4. Map location of the putative QTLs detected by single point analysis and were represented to the right of the chro-
mosomes. Numbers at the top indicate linkage groups and the SSR markers are shown to the left of the chromosomes.
QTLs detected in the same interval are boxed.
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