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Stability Analysis of QTL Associated for Seed Shape Traits in Soybean Content

Across Different Generations

ZHANG Jivyu GUO Jie CHENG Fengna LI Wen ZHAO Xue HAN Yingpeng LI Wen-bin TENG Weidi

( Soybean Research Institute Northeast Agricultural University/Key Laboratory of Soybean Biology in Chinese Ministry of Education/Key Laboratory of

Soybean Biology and Breeding/Genetics of Chinese Agriculture Ministry Harbin 150030 China)

Abstract: A RILs population derived from a cross between Dongnong 46 and L1400 was used in the experiment. The different
generation populations were evaluated in three locations( Harbin Hulan and Acheng) in 2013 and 2014 using single-enviro—
ment QTL analysis and multi-enviroment joint analysis. The results showed that thirteen QTLs were detected associated with
seed shape in single-enviroment QTL analysis located in 5 9 12 15 and 18 linkage group. Two QTLs were associated
with seed length explained 21. 61% —26.81% of the phenotypic variation. Five QTLs were associated with seed width ex—
plained 7.28% - 18.38% of the phenotypic variation. Six QTLs were associated with seed thick explained 10.19% -
18.44% of the phenotypic variation. The QTLs located in the marker interval of Sat_122 — Satt052 associated both seed length
and seed thick. The QTLs located in the marker interval of Sat_119 — Satt588 Satt192 — Satt568 and Sat_401 — Satt192 asso—
ciated both seed width and seed thick showed pleiotropy. Fifteen QTLs were detected associated with seed shape in multi-en—
viroment joint analysis. Nine QTLs were detected in both methods
Keywords: Soybean; RILs; Seed Shape; QTL; Genetic Stability

showed genetic stability.
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Table 1 Statistical analysis for seed shape traits of parents and different populations
Population Parent
Trait Generation  Environment 46 1.400
Range Mean SD Kurtosis Skewness  Dongnong 46
SL /mm Fs6 El 5.21~8.23 6. 84 0.54 -0.26 0.37 7.87 5.73
Fyq El 4.77 ~7.89 6.62 0.53 -0.22 0.50 7.44 6.77
Fy6 E2 5.02 ~7.90 6. 47 0.62 -0.19 -0.24 7.60 5.71
Fyq E2 4.39 ~7.59 6.23 0.67 -0.29 0.26 7.17 6.76
Fa6 E3 5.34 ~8.21 6.36 0.55 0.74 0. 61 7.78 5.62
F,.4 E3 4.81 ~7.98 7.14 7.02 -0.15 -0.17 7.54 6.26
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Population Parent
Trait Generation  Environment 46 L1400
Range Mean SD Kurtosis Skewness ~ Dongnong 46

SW /mm Fai6 El 4.11 ~6.48 5.53 0.40 -0.60 1.73 7.14 3.70
Fpq El 4.27 ~6.34 5.43 0.38 -0.27 0.14 6. 69 4.34

Fy6 E2 3.58 ~6.37 5.12 0.52 -0.39 0.23 7.04 3.81

Fpq E2 3.36 ~6.09 5.02 0. 46 -0.60 1.40 6. 60 4.44

Fos E3 3.98 ~6. 14 5.21 0. 44 -0.20 -0.13 7.12 3.57

Fyy E3 3.95~6.02 5.03 1.05 0.03 -0.08 6.79 4.00

ST /mm Fpe El 3.23 ~5.67 4.78 0.39 -0.88 2.70 6.25 3.53
Fpq El 3.66 ~5.74 4.80 0.37 0.12 -0.06 6.31 3.80

Fy6 E2 2.63 ~5.55 4.35 0.54 -0.87 1.33 5.89 3.41

Fpq E2 2.35~5.23 4.20 0.50 -1.22 2.45 5.94 3.69

Fo E3 3.45~5.47 4.47 0.45 -0.08 -0.35 5.6 3.27

Fyy E3 2.63 ~5.40 4.28 0.75 -0.36 0.70 5.65 3.16
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11. 87% -0.13, QTL 2013 12 Satt192 ~ Satt568
2014 LOD QTL; 12 Sat _ 122 ~
3.39 2.95 14.74% - Satt052 QTL;
11. 87% -0.17 -0.13, 12 Sat_401 ~ Satt192
9 Sat_119 ~ Satt588 QTL .
2 2013 2014 RIL QTL
Table 2 Grain shape traits QTL of RIL populations in different environments during 2013 and 2014
LOD
Trait Generati-on EN Chromosome Position Marker interval PVE/% Add
SL Fs.6 E2 5 20 Satt619 ~ Satt236 2.55 21.61 -0.29
12 215 Sat_122 ~ Satt052 5.26 26. 81 -0.32
SW Fy.6 El 9 208 Sat_119 ~ Satt588 3.47 18. 38 0.17
E2 12 228 Satt052 ~ Sat_401 3.64 10. 88 -0.17
12 258 Sat_401 ~ Satt192 4. 40 14.29 -0.20
15 53 Satt045 ~ Sat_124 2.57 7.28 -0.14
E3 12 266 Satt192 ~ Satt568 2.77 16. 46 -0.18
ST Fy6 E2 12 213 Sat_122 ~ Satt052 3.04 11.23 -0.18
12 257 Sat_401 ~ Satt192 5.39 18. 44 -0.23
18 207 Satt564 ~ Sat_315 3.22 11. 84 0.19
E3 9 203 Sat_119 ~ Satt588 2.55 10. 19 0.14
12 263 Satt192 ~ Satt568 3.39 14.74 -0.17
F,. El 12 262 Satt192 ~ Satt568 2.95 11.87 -0.13
2.4 QTL QTL QTL v Fae F,.,
1 QTL 12
ICIM 2013 Satt192 ~ Satt568 LOD 3.98 ~
2014 El1.E2 E3 6 8.01 3.08% ~7.12%
15 QTLs( 3), 3 | QTL
QTLs 12 14 LOD LOD 5.65 5.30%;
3.19 ~6.22 ~0.32~ -0.1 | 12
1.04% ~6.35%; 6 QTLs QTL Satt192 .
9.12.14 15 LOD 3.03 ~ 15 QTL Sat_122 ~
8.01 -0.12 ~0.1 Satt052 1 QTL. Satt052 ~ Sat_401 1
2.17% ~7.12% ;6 QTLs 9.12.13 QTL Sat _122 ~ Satt052 . Sat_401 ~
18 LOD 2.52 ~8. 18 Satt192 . Satt564 ~ Sat_315 3 QTL 5
-0.13~0.09 1.99% ~8.37% - QTL ( 3)
F,.6 F,., 1 QTL 0.08% ~
QTL 12 Sat_122 ~ 2.27% o Sat_401 ~ Satt192 QTL
Satt052 LOD 3.61 ~6.22 2.27%
1.04% ~6.35% Fyie 8.37%
QTL LOD 4.18 °
3.82%;, Satt052
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3 ICIM RIL QTL
Table 3 QTL detection and environment interaction results of seed shape traits from
RIL populations under different environments using ICIM method
LOD  LOD PVE  PVE
Trait  Generation Chromosome Position  Marker interval LoD (A)  (AbyE) PVE/% (A) (AbyE) Add by 01 AbyE 02 Abyk 03
SL Fy6 12 214 Sat_122 ~Satt052 6.22 5.21 1.01 6.35 4.82 1.53 -0.13 0.01 -0.09 0.08
14 180  Sattl68 ~Satt556 3.19 3.11 0.08 3.07 299 008 -0.1 -0.02 0 0.02
Fsq 12 216 Sat_122 ~Satt052 3.61 0.65 2.96 1.04 0.62 0.42 -0.32 0.21 0.17  -0.37
SW  Fae 9 203 Sat_119 ~Satt588 4.57 3.44 1.14 3.70 3.00 0.70 0.08 0.05 -0.04 -0.01
12 227 Satt052 ~Sat_401 4.92 3.91 1.01 4.80 3.45 1.35 -0.08 0.02 -0.07 0.06
12 263 Satt192 ~ Satt568  8.01 7.87 0.15 7.12 6.54 0.58 -0.12 0.04 -0.05 0.01
15 53 Satt045 ~Sat_124  3.55 3.00 0.55 3.51 2,62 0.89 -0.07 0.03 -0.06 0.03
Fyy 12 267 Sattl92 ~Satt568 3.98 2.83 1. 15 3.08 2.84 024 -0.12 0.04 0.01  -0.05
14 101 Satt687 ~ Satt577  3.03  1.91 1.12 2.17 2.05 0.12 0.1 -0.03 0 0.03
ST Fy 9 202 Sat_116 ~Sat_119 4.82 4.02 0. 80 3.75 3.39 0.35 0.09 0.02 -0.04 0.02
12 205 Sat_122 ~Satt052 4.18 2.3l 1.87 3.82 .98 1.84 -0.07 -0.02 -0.07 0.08
12 260 Sat_401 ~Satt192 8.18 6.77 1.42 8.37 6.1 2,27 -0.11 0.09 -0.08 -0.01
13 232 Satt395 ~Satt649  2.52 2.37 0.14 1.99 .95 0.05 -0.06 0.01 0.01 -0.01
18 204 Satt564 ~Sat 315 3.44 2.62 0.82 3.38 222 L.15 0.07 -0.04 0.07  -0.03
Fyy 12 263 Satt]92 ~Satt568 5.65 4.75 0.90 5.30 5,03 0.28 -0.13 0.01 0.03 -0.04
Satt]192 ~ Satt568 QTL
3 2013 2014 ; Sat_401 ~
46 L400 Satt192 . Sat _ 122 ~ Satt052. Satt564 ~ Sat _315
N Satt192 ~ Satt568 QTL
QTL Satt192 ~ Satt568
QTL o QTL QTL 2013
QTL 2014 ° QTL
" RILs 3 .
QTL QTL
; 3 QTL °
QTL " QTL QTL
46 L400 RILs
QTL 13 4
QTL 46 x 1L.400
QTL 0 ICIM
QTL 5.9.12.15 18 QTL
N 2 . 13 15 QIL
° 9 QTL o 1
6 15 QTL( Sat_122 ~ Satt052) .1 QTL ( Satt192 ~
QTL Sat_122 ~ Satt052 Satt568) 2 QTL( Satt192 ~ Satt568 Sat_401 ~
QTL Satt192)  QTL 3
2013 2014 QTL 12 QTL
; Sat_119 ~ Satt588 . Satt052 ~ Sat_401 . QTL
Satt045 ~ Sat_124  Satt192 ~ Satt568 4 QTL
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