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Abstract: Seedling height and taproot length are important indexes to evaluate salt tolerance of wheat( Triticum
aestivum L. ) seedlings. For mapping quantitative trait loci( QTLs) for seedling height( SH) and taproot length( TL)
in wheat a set of 168 doubled haploid( DH) lines derived from the cross between Huapei 3 and Yumai 57 was trea—
ted with deionized water( normal condition) and 50 100 200 mmol/L of NaCl. Based on inclusive composite inter—
val mapping( ICIM) method we identified 25 additive QTLs for seedling height and taproot length under normal and
the three stress conditions. Each locus explained 4. 19% —-23.72% of phenotypic variance. In the interval between
Xgdm72 and Xbarc1119 on chromosome 3D QTL qTL3D-2 had the phenotypic contribution of 23. 72% . Another
QTL qSH2D located between Xwmel70. 2 and Xgwm539 on chromosome 2D was detected in both 100 and 50
mmol/LNaCl treatments which explained phenotypic variances of 12. 59% and 8. 40% . QTL located between Xc—
fa2173 and Xcfel88 on chromosome 4D was detected in both 100 and 200 mmol /L NaCl treatments which ex—
plained phenotypic variances of 8. 77% and 5.70% . QTL for SH located between Xgwm213 and Xswes861.2 on
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chromosome 5BL was detected in both normal and 100 mmol/L NaCl treatments which explained phenotypic vari—
ances of 12. 59% and 8.40% . In addition QTL for SH located between Xwmc657 and Xwmc48 on chromosome 4B
was detected in 50 mmol/L NaCl treatments which explained phenotypic variances of 12. 59%. In the linkage

groups 3A and 7D one and one QTL associated with TL were detected respectively. On chromosome 5A one QTL

for SH was found in the interval between Xbarc358. 2 and Xgwml86 and the interval between Xcwem40 and

Xbarc358.2 respectively. The major QTLs identified can be applicable in marker-assisted selection in wheat breed-

ing for seedling height and taproot length.
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Tab.1 Phenotypic performance of seedling height and taproot length in the DH population
Parent DH DH population
Trait Treatment 3 ) .57 )
Huapei3  Yumai57 Mean Range Skewness Kurtosis
/em 10. 86 13.39 11.73 8.13 ~16.69 0.425 0.087
Seedling height 50 mmol/L NaCl 10. 00 5.51 8.13 4.99 ~10.74 -0.128 0.252
100 mmol/L NaCl 8.53 4.13 5.41 3.34 ~7.64 0.197 -0.975
200 mmol/L NaCl 3.67 2.97 2.95 2.03~3.85 0.114 -0.002
/em 9.32 10.37 11.51 6.77 ~14.74 -0.324 0.518
Taproot length 50 mmol/L NaCl 8.33 5.32 7.21 4.99 ~9.10 -0.215 0.098
100 mmol/L NaCl 5.32 4.51 4.79 3.39~6.20 0.186 -0.299
200 mmol/L NaCl 4.26 4.27 4.20 2.90 ~5.23 -0.122 -0.578
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Fig.1 Analysis of seedling height and taproot length in the DH population
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Tab.2 Intervals effects and contributions of additive QTLs for seedling height(SH) in the DH population
/eM Y LOD 1%
Treatmtent Loci Chrom. Pos. Marker interval Additive  LOD score Var.
CK qSH2A 2A 102 Xwme455 - Xgwm515 10. 11 2.65 4.34
qSH3B 3B 90 Xgwm566 — Xcfe009 -9.93 2.64 4.19
qSH5B 5BL 58 Xgwm213 — Xswes861.2 21.18 10.05 17.50
qSH6B 6B 83 Xswes679.2 — Xwmc658. 2 17.21 4.04 7.61
qSH7B 7BL 48 Xgwm333 - Xwmcl0 13.84 3.48 7.29
50 mmol/L NaCl qSH2D 2D 66 Xwmel70. 2 — Xgwm539 0.30 3.74 8.40
qSH3A 3A 2 Xbarc310 — Xbarc321 -0.26 2.90 6.33
qSH4B 4B 15 Xwme657 — Xwmce48 -0.36 5.78 12.59
qSH7A TA 56 Xbarc259 — Xwmc596 -0.26 3.13 6.42
100 mmol /L NaCl qSH2D 2D 63 Xwmcl70. 2 — Xgwm539 0.39 5.33 12.59
qSH5A4 S5A 35 Xcewemd0 — Xbare358. 2 0.29 3.17 6.88
qSH5B 5BL 58 Xgwm213 - Xswes861.2 0.29 3.01 6.28
200 mmol /L NaCl qSHS5A-2 S5A 40 Xbarc358.2 - Xgwml86 0.11 3.98 11.36
0 3 57. 3
Note: . Alleles from Huapei 3 and Yumai 57 with positive effect are defined in positive and negative values respectively. The same as Tab. 3.
2.2.2 QTL 2 8.77% 6.37% 13.09% ( 3 2) .
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Tab.3 Intervals effects and contributions of additive QTLs for taproot length (TL)in the DH population
/eM Y LOD 1%
Treatment Loci Chrom. Pos. Marker interval Additive  LOD score Var.
CK qTL3A 3A 118 Xwme527 - Xwme264 -0.59 5.97 17.45
qTL3D-2 3D 17 Xgdm72 - Xbarc1119 -0.69 9.50 23.72
50 mmol/L NaCl qTL3D4 3D 1 Xcfd34 - Xbarc376 -0.19 2.58 6.25
qTL7A TA 56 Xbarc259 — Xwmc596 -0.21 3.25 7.54
100 mmol /L NaCl qTL1B 1B 35 Xcwemb. 1 — Xwmel28 -0.17 3.47 7.97
qTL4D4 4D 124 Xcfa2173 - Xcfel 88 0.18 4.10 8.77
qTL4AD=2 4D 140 Xbarc237 — Xcfe254 -0.15 2.50 6.37
qTL7D 7D 134 Xwme630. 1 — Xgdm67 -0.22 5.01 13.09
200 mmol/L NaCl qTL2A 2A 69 Xwmc401 - Xcfa2263 0.12 2.79 5.87
qTLAD 4D 123 Xcfa2173 - Xcfel88 0.12 2.56 5.70
qTL5B 5BS 20 Xbarc140 — Xbarc142 0.13 3.35 6.97
qTL7B 7BS 7 Xgwm611 — Xwme581 -0.12 2.84 5.95
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Fig.2 Positions of QTLs associated with seedling height and taproot length
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