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Abstract: In this study, the F.; population was constructed using the sweet corn inbred lines SHLO3 and
SHILO1 as parents. The contents of glucose(GLU), fructose(FRU), maltose(MAL) and sucrose(SUC) were determined
by ion chromatography(IC), and flesh hardness(FH), pericarp hardness(PH), pericarp brittleness(PB) and firmness
(FM) were determined by SMS TA.XT plus texture analyzer. A total of 34 QTL related to soluble sugar, 28 QTL relat-
ed to grain tenderness, located in chromosome 1, 2, 3,4, 5, 6, 7, 8, and 10, explaining 1%—-15.8% of the phenotypic
variation, respectively. The phenotypic contribution rates of the major QTLs qFH3-1, qFH3-2, qFH5-2, qFH5-3,
qGLU2-1, and qGLU2-2 were 12.2%, 11.4%, 12.1%, 10.5%, 15.8%, and 12.8, respectively. Within the confidence
intervals of the major QTLs, a total of 44 annotated genes were identified, and these candidate genes and related
QTLs provided resources for molecular marker—assisted selection of corn materials with better soluble sugar content
and clones of related functional genes.
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Fig.1  Distribution of phenotypes for soluble sugar and kernel tenderness traits in sweet corn
FT1 F.BEMREMERS IS EER
Table 1  Distribution of phenotypic traits and generalized heritability of F».; population
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Trait FHE A5 i B W A5 53 250 %) IS ER
Mean Range Skewness Kurtosis CV "

22 0.14+0.053 0.005 7 ~0.39 0.97 2.85 37.33 0.57
Sl 4.32+1.250 2.000 0 ~ 8.20 0.20 0.97 28.84 0.49
A 6.32+1.430 0.002 0~ 10.25 -0.64 2.70 22.61 0.47
iR 45.60+4.550 26.740 0 ~ 62.88 -3.41 22.97 9.98 0.31
LT 299.73+48.810 182.900 0 ~ 512.90 -0.05 471 16.29 0.57
i B B 0.80+0.240 0.550 0 ~ 2.56 3.04 14.04 29.72 0.14
ol B it 1.92+0.320 1.360 0 ~ 3.86 1.72 12.30 16.85 0.10
SRS ~4.68+1.180 -10.020 0 ~ 2.41 -1.09 3.16 25.15 0.67
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Fig.2 Frequency distributions and correlations of taste quality traits
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Table 2 QTL mapping of grain soluble sugar traits

P R Pefatk oL L) PEALEMD) U ALE (M) LoD PUI S SV EUAIE S
Trait Chr. Genetic interval ~ Physical position Peak Addition R
GLU 1 qGLU1-1 15.98 ~ 16.69 296.75 ~ 297.38 16.01 2.99 -0.19 0.07
GLU 1 qGLU1-2 24.80 ~29.37 292.10 ~ 294.68 25.61 4.84 0.16 0.01
GLU 1 qGLU1-4 248.38 ~ 250.38 60.53 ~78.11 249.51 2.64 0.40 0.05
GLU 2 qGLU2-1 44.03 ~47.92 18.56 ~ 24.60 47.51 7.81 -0.65 0.16
GLU 2 qGLU2-2 51.15~55.13 25.74 ~ 30.13 54.71 6.31 -0.60 0.13
GLU 2 qGLU2-3 173.83 ~ 184.6 202.75 ~210.9 175.81 2.71 0.34 0.01
FRU 1 qFRU1-1 15.98 ~ 16.69 296.75 ~ 297.38 16.01 2.66 -0.20 0.07
FRU 2 qFRU2-1 41.74 ~ 42.48 14.80 ~ 17.15 42.31 2.59 -0.56 0.05
FRU 2 qFRU2-2 46.92 ~ 48.71 23.94~25.92 47.51 4.12 -0.44 0.07
FRU 4 qFRU4-1 126.66 ~ 128.19  132.06 ~ 135.27 126.71 2.68 -0.34 0.05
FRU 4 qFRU4-2 132.8 ~ 137.50 148.74 ~ 159.92 13591 3.79 -0.39 0.02
FRU 6 qFRU6-1 38.70 ~ 40.73 158.91 ~ 159.54 40.41 2.53 -0.31 0.02
suc 1 qSUC1-2 164.97 ~169.51  200.19 ~201.19 166.41 2.53 -1.24 0.04
SucC 1 qSUC1-3 280.68 ~ 283.11 25.64 ~32.28 282.31 2.89 1.19 0.01
SuC 1 qSuC1-4 286.72 ~ 289.96 22.01 ~22.97 287.51 345 1.40 0.03
SuC 3 qSUC3-1 47.27 ~ 49.00 204.44 ~205.2 47.81 291 -1.02 0.06
SuC 6 qSUC6-1 142.87 ~ 149.06 86.69 ~ 88.45 147.91 2.73 -0.48 0.05
SuC 6 qSUC6-2 154.43 ~ 155.26 36.43 ~65.33 154.91 2.73 -0.49 0.06
Suc 7 qSUC7-2 51.61 ~52.41 120.92 ~ 134.49 52.11 8.44 -3.65 0.08
MAL 2 qMAL2-1 0.00 ~ 1.53 0.36 ~ 1.44 0.01 4.84 0.02 0.03
MAL 2 qMAL2-3 54.73 ~ 58.35 27.11 ~30.34 56.41 3.73 0.01 0.08
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Trait Chr. Genetic interval ~ Physical position Peak Addition R
MAL 2 qMAL2-4 62.30 ~ 64.88 40.12~41.72 64.21 3.76 0.01 0.08
MAL 3 qMAL3-1 81.36 ~ 85.41 178.90 ~ 181.07 81.91 2.56 0.01 0.04
MAL 6 qMAL6-1 140.51 ~ 142.87 87.90 ~91.41 141.51 2.74 -0.01 0.02
MAL 10 qMAL10-1 94.54 ~ 97.46 139.91 ~ 142.36 95.51 4.86 0.02 0.09
MAL 10 qMAL10-2 102.39 ~ 106.00  143.63 ~ 144.26 104.61 4.67 0.02 0.08
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Note: a, Contents of soluble sugar; b, kernel tenderness.
E3 AR EER QTLERMGEHEE LS

Fig.3  QTL location for taste quality traits
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Table 3 QTL mapping of grain tenderness traits

RN PRI 0L BHERIEE (M) PEACEMb) TR (M) TR KRBT
Trait Chr. Genetic interval ~ Physical position Peak Addition R
PH 6 qPH6-1 165.61 ~166.49  25.98 ~36.10 165.61 3.36 -0.05 0.01
PB 2 qPB2-1 236.21 ~237.12  236.71 ~ 240.00 236.21 3.17 -0.10 0.07
PB 2 qPB2-2 239.84 ~245.12  236.57 ~242.20 241.41 3.11 -0.10 0.07
PB 5 qPB5-1 11548 ~117.12  63.48 ~64.03 116.31 3.37 0.09 0.08
PB 6 qPB6-1 0.00 ~ 0.84 169.13 ~ 171.28 0.81 3.22 0.08 0.07
FH 1 qFH1-1 5443 ~55.14  280.12 ~282.50 54.91 6.74 0.02 0.04
FH 2 qFH2-1 182.16 ~ 187.08  209.51 ~212.64 184.61 2.66 -0.01 0.02
FH 3 qFH3-1 119.26 ~ 120.08  156.03 ~ 156.42 119.31 8.83 -0.02 0.12
FH 3 qFH3-2 128.16 ~ 130.57  122.37 ~ 138.37 128.71 8.34 -0.02 0.11
FH 3 qFH3-3 13543 ~137.89  126.16 ~ 126.49 135.41 7.10 -0.02 0.09
FH 5 qFH5-1 91.49 ~92.29 28.98 ~33.51 91.51 5.86 0.02 0.08
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PR PRGN OTL BB M) PERAIEMb) DU AL (M) IR BT
Trait Chr. Genetic interval ~ Physical position Peak Addition R
FH 5 qFH5-2 99.39 ~99.39 21.38 ~23.16 99.41 8.92 0.02 0.12
FH 5 qFH5-3 105.76 ~ 108.00  43.10 ~ 50.00 106.81 6.89 0.02 0.11
FH 5 qFH5-4 211.15~212.87 208.27 ~211.65 212.11 3.50 0.01 0.04
FH 5 qFH5-5 221.56 ~224.22  214.08 ~ 215.51 222.61 3.05 0.01 0.04
FH 8 qFH8-1 102.64 ~ 106.94  150.24 ~ 150.48 102.71 4.94 0.02 0.02
FH 8 qFH8-2 11037 ~112.41  161.71 ~ 162.79 111.71 6.13 0.02 0.01
FH 8 qFH8-3 117.18 ~117.85  160.75 ~ 161.63 117.21 5.65 0.01 0.01
FH 8 qFFH8-4 150.24 ~152.73  178.17 ~ 178.34 151.11 442 -0.02 0.03
FH 8 qFFH8-5 159.95 ~162.95  177.66 ~ 179.28 160.01 3.12 -0.01 0.02
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Fig.4  QTL co—localization for taste quality traits
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Fig.5 Gene expression patterns of candidate genes in different organs or tissues
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