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Abstract The F,,~F,,4 RIL population including 147 lines derived from a cross between Charlestonan (An Ame-
rican semi-dwarf cultivar) and Dongnong 594 (a Chinese line) were used to identified quantitative trait loci
(QTL) associated with oil content. We planted the RIL population from 2007 to 2009 in three different envi-
ronments. The seeds were harvested for the measurement of oil content. Shukla ANOVA method was used to
analyze the genetic stability of oil content, and with which the related QTLs were mapped by Composite Interval
Mapping (CIM) and Mixed Composite Interval Mapping (MCIM). Four QTLs (sqOIL7-1, sqOIL8-1, sqOIL15-1,
and sqOIL12-1) on Dla, D1b, J, and G linkage groups were detected for stability of oil content by CIM,
accounting for 5.33%, 14.61%, 5.83%, and 5.37% of the general phenotypic variation, respectively. By MCIM,
four pair epistaitc QTLs were detected, accounting for 5.65%, 11.42%, 15.19% and 18.32% of the general
phenotypic variation, respectively. The results of this study supply an important theoretical foundation to the gene
mining and molecular assistant breeding of soybean oil content.
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Table 1 Distribution of soybean oil contents in parents and RIL population
Parents Population
/ (?) 594(9) (%) (%) (%)
Year/Site Charleston ( @) Dongnong 594 (&) Min (%) Max (%) Mean (%) SD Kurt Skew
07-A 20.51 18.47 18.86 22.96 20.99 0.73 -0.23 0.11
07-B 21.21 19.07 16.77 21.91 19.41 1.01 -0.003  0.16
07-C 22.21 18.71 17.29 23.49 20.46 1.16 -0.07 0.13
08-A 21.80 19.89 18.64 22.76 20.93 0.79 -0.29 0.29
08-B 21.77 20.73 19.14 24.13 22.08 1.05 -0.73 0.40
08-C 21.89 20.31 18.64 23.57 21.60 0.93 -0.44 0.08
09-A 21.24 18.96 17.85 22.28 20.42 0.67 -0.59 1.46
09-B 20.93 20.07 19.16 21.98 20.93 0.47 -0.70 0.91
09-C 21.36 20.26 19.08 21.79 20.71 0.55 -0.74 0.56
T A ; B: ; Ce

Note: A: Hongxinglong Farm Reseach; B: Experimental Farm of Institute of Agricultureal Science in Jiamusi; C: Experimental farm

of The Crop Reseach and Breeding of Land-Reclanation of Heilongjiang Prov
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2 RIL
Table 2 Distribution of stability of soybean oil contents in parents and RIL population
Parents Population
(?) 594 (%)
Charleston ( ?) Dongnong 594 (&) Min Max Mean SD Kurt Skew
0.56 1.35 0.24 1.65 0.95 0.17 0.78 1.1
3 QTLs(CIM)
Table 3 QTLs associated with stability of oil contents in soybean (CIM)
QTL (%)
Marker interval LOD Additive effect R* (%)
sqOIL7-1 Satt502~Satt342 2.13 0.06 5.33
sqOIL8-1 Satt428~Satt266 3.52 0.11 14.61
sqOIL15-1 Satt457~Satt244 (Satt547) 2.04 -0.07 5.83
sqOIL12-1 Satt199~Satt505 2.01 -0.07 5.37
(GM2).J(GM16) G(GM138) 1 QTL 5% °
Satt502~Satt342 | Satt428~Satt266 . Satt457~Satt- (MCIM)
244 (Satt547) Satt199~Satt505 2.01~3.52 1 QTL Satt414~Satt380
5.33%~14.61% J(GM16) 5.2%
5.33~14.61 31.14%. sqOIL- 0.08™, 4
8-1(3.52) (14.61%) QTLs ( 4) A1(GmS5)xH(Gm12) Al
1 QTL

Figure 1 QTL of stability of oil content in soybean on linkage group
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4 , QTL

Table 4 Main effects and epistatic effects of QTL for stability of oil contents
Ai H? (Ai) Aj H? (A)) H? (AAij)

Marker interval Marker interval LOD AAjj
Satt449~Satt155 Satt191~Satt293 5.57 -0.13 0.1579
Satt276~Sat 119 Sat 093~Sat 076 3.75 -0.11" 0.1142
Sat 092~Satt460 Satt528~Satt175 4.73 0.14 0.1832
Satt457~Satt244 (Satt547)  Satt414~Satt380 4.17 0.08" 0.052 0.08" 0.056 5

. *¥%: P<0.005; *: P<0.05
Note: **: P<0.005; *: P<0.05
(GmS)xJ(GM16).C2(Gmo6)xDla(Gml) J(Gml6)x QTL
J(Gm16) 2 0.08~0.14 QTL

5.65%~18.32% °
51.18%. GE Shukla
.Eberhart-Russell AMMI
2 ( )
2.1
- Eberhart-Russell
QTL
2 , QTL

Figure 2 Distribution of main-effect and epistatic QTLs associated with stability of oil content on linkage groups

Note: Dashed: Interaction between two fragments
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