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Abstract: In order to explore the association sites of soybean seed protein content,oil content,and 100-seed weight with SSR

markers of local and bred soybean varieties in Sichuan and Chongging region,232 natural populations composed of local and

bred materials in Sichuan and Chongqing were used as experimental materials,and 135 SSR molecular markers distributed on

20 chromosomes of soybean were combined to examine the genotypes of all materials. The mixed linear model in TASSEL3. 0

software was used to analyze the correlation between soybean seed protein content, oil content and 100-seed weight. The results

showed that a total of 49 association sites were detected in the two environments when P < 0. 05 was significant and the

contribution rate was high. There were 16 loci significantly associated with protein content, the total contribution rate was
29.78% ,19 loci related to oil content,the total contribution rate was 41.94% ,and 14 loci related to 100-seed weight, the total
contribution rate was 13. 92% . The loci satt554 and satt229 were simultaneously associated with seed protein content, oil

content and 100-seed weight.
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Table 1 The descriptive statistics of seed protein content,oil content and 100-seed weight of soybean

in Sichuan and Chongqing

LERN gL BRARE B/ME CEEME Wiz BRRE W BEH i e (H
Trait Site Max. Min. Mean STDEV CV/% Range KURT SKEW
JXUBH Fengyang 49.75 39.79 44.48 1.71 3.84 9.96 0.20 -0.07
EAREE S
A 1 Zigong 45.90 37.15 40. 82 1.53 3.75 8.75 0.09 0.33
Protein content/ %
SEH{E Mean 47.21 39.32 42.65 1.32 3.09 7.89 0.17 0.30
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PER Hos RKRME  RoME CPHE S R ERRE WE BEAE i B
Trait Site Max. Min. Mean STDEV CV/ % Range KURT SKEW
JAFH Fengyang 24.84 14.18 18.40 1.32 7.17 10. 66 2.89 0.34
MR &= e
H 1 Zigong 20.72 14.72 18.38 1.01 5.50 6.00 0.37 -0.44
Oil content/ %
-2 {H Mean 21.50 15.75 18.38 0.98 5.33 5.75 0.12 -0.19
JAFH Fengyang 31.55 7.18 14.39 4.42 30.72 24.37 0.71 0.85
R o
A 71 Zigong 33.35 6.43 13.90 4.79 34.46 26.92 1.61 1.13
100-seed weight/g
-2 {H Mean 32.45 7.59 14.15 4.50 31.80 24.86 1.21 0.99

& Number

¥ & Number

¥1& Number

38 40 42 44 46 48 50
EH A& & Protein content/%
100+

14 16 18 20 22 24

60- JHE & & Oil content /%

5 10 15 20 25 30 35
ERLE 100-seed weight/g

1 I RE#EHEARSE(A) JHES
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Fig.1 The distribution frequency of
protein content( A) ,o0il content(B) and 100-seed

weight( C) in Sichuan and Chongqing
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Fig.2 The distribution frequency of protein content( A ) ,oil content(B) and 100-seed weight( C)
in 7 sub-population of soybean in Sichuan and Chongqing
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Table 2 The descriptive statistics of protein content,oil content and 100-seed weight in
7 sub-population of soybean in Sichuan and Chongqing
A X (CAME%D) LGN AR RKRME T/ ME F-H{H brif 2 TREFR WE
Ecotope ( Number) Trait Site Max. Min. Mean STDEV CV/ % Range
JRUBH 48.07 41.47 44.30 1.72 3.88 6.60
G EIigs s —
H 11 44.73 38.51 40.89 1.54 3.77 6.22
Protein content/ %
SERA{E 46. 10 40.45 42.59 1.39 3.26 5.65
JXUH 20.24 15.67 18.17 1.14 6.27 4.57
. THIE & —
JHERFJF X CDP(27) [ER 19.77 14.72 18.33 1.11 6.06 5.05
Oil content/%
SEH(E 20.00 5.84 18.25 0.99 5.42 4.16
JXUH 21.73 9.11 13.93 3.25 23.33 12.62
AR
BT 21.80 8.10 13.51 3.75 27.76 13.70
100-seed weight/g
SEH(E 21.77 8.87 13.72 3.40 24.78 12.90
JXUH 46.52 43.25 44.51 1.10 2.47 3.27
Elrie
BRI H ot 42.71 37.78 40.50 1.77 4.37 4.93
Protein content/ %
SEHME 44.62 41.26 42.50 1.11 2.61 3.36
JXUFH 21.53 14.86 17.81 2.05 11.51 6.67
NP s L e JgE X THiE &
Exs 20.72 16.74 18.55 1.30 7.01 3.98
APANS(8) Oil content/%
SEHME 20.09 15.80 18.18 1.46 8.03 4.29
JAUBA 21.77 8.72 14.63 4.38 29.94 13.05
HRLE .
H 51 22.90 9.33 14.07 4.50 31.98 13.57
100-seed weight/g
SEHME 21.14 9.03 14.35 4.31 30.03 12. 11
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gxR2
X (AMERED) 62N LA KA e/ IME FHIE FRifE 2 TRRE W
Ecotope ( Number) Trait Site Max. Min. Mean STDEV CV/ % Range
RUH 47.48 40. 60 44. 60 1.59 3.57 6.88
EAREE .
A 5t 44.42 37.41 40.73 1.72 4.22 7.01
Protein content/ %
SR 45.57 40.23 42.67 1.32 3.09 5.34
) R 21.55 15.56 18.49 1.20 6.49 5.99
J1 PG Ly X TR N
ER 20.13 15.10 18.53 1.06 5.72 5.03
MASW (45) Oil content/ %
SR 20.84 16.23 18.51 1.01 5.46 4.62
JRUH 23.15 8.01 15.33 4.30 28.05 15.14
kR L
A5 22.37 6.43 14.21 3.96 27.87 15.94
100-seed weight/g
FHIE 22.31 8.21 14.77 3.99 27.01 14.10
RUBH 47.00 40.18 44.51 1.74 3.91 6.82
EAElir e .
B 5 45.90 38.13 40.99 1.55 3.78 7.77
Protein content/ %
FIH 45.11 39.96 42.74 1.37 3.21 5.15
RUFH 20.43 16.14 18.32 1.03 5.62 4.29
n ;R .
F5 b B X HAB(45) A5 20.17 16.34 18.21 1.04 5.71 3.83
Oil content/%
S 19.96 16.45 18.24 0.89 4.88 3.51
KUH 20.76 7.18 13.16 4.02 30.55 13.58
JEE i .
A 5 23.07 7.23 12.54 4.27 34.05 15.84
100-seed weight/g
SR 21.89 7.59 12.85 4.07 31.67 14.30
JRUBH 47.65 42.36 44.48 1.33 2.99 5.29
EAREE
A5t 44.50 38.09 40.82 1.24 3.04 6.41
Protein content/ %
e 44.80 40.61 42.65 0.99 2.32 4.19
RUBA 21.77 14.18 18.54 1.41 7.61 7.59
. ) HiEa o
FE L HLX MAA(50) A5 19.97 16.32 18.32 0.90 4.91 3.65
Oil content/%
S 20.28 15.75 18.43 1.01 5.48 4.53
. JRUH 23.74 8.31 14.19 3.74 26.36 15.43
(SR AC .
A5 27.37 7.83 13.36 4.04 30.24 19.54
100-seed weight/g
FHIE 25.56 8.16 13.78 3.78 27.43 17.40
JRUH 48.78 39.79 43.81 2.02 4.61 8.99
EAR A -
A5 43.35 37.15 40.55 1.51 3.72 6.20
Protein content/ %
FIH 44.69 39.32 42.18 1.36 3.22 5.38
RUFH 24.84 14.42 18.31 1.54 8.41 10.42
TG .
LI X CQMA(34) Ebn 20.26 15.99 18.29 0.98 5.36 4.27
Oil content/ %
T 21.50 17.06 18.30 0.87 4.75 4.44
RUH 22.17 8.24 12.24 3.55 29.00 13.93
TR E .
A5 22.55 7.35 12.04 4.02 33.39 15.20
100-seed weight/g
S 21.97 7.88 12.14 3.70 30.48 14.09
) JRUBH 49.75 41.05 45.39 2.04 4.49 8.70
Sl .
A 5 44.66 38.87 41.11 1.68 4.09 5.79
Protein content/ %
SR 47.21 40.83 43.25 1.67 3.86 7.23
JRUH 22.85 15.62 18.64 1.49 7.99 7.23
o il Eeas .
& A BV (23) [ 5 20.41 17.10 18. 64 0.88 4.72 3.31
Oil content/ %
SEH( 20.22 16.36 18.64 0.97 5.20 7.23
. JRUH 31.55 11.84 19.05 5.68 29.82 19.71
S AC .
A5 33.35 13.10 20.31 6.02 29. 64 20.25
100-seed weight/g
S 32.45 12.52 19.68 5.73 29.12 7.23
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The blue and green bar on the chromosome represent SSR loci related to Fengyang and Zigong, respectively.
3 EAREEVHESENANE QTL ELEF LS

Fig.3 The QTL mapping of protein content,oil content and 100-seed weight on chromosomes
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