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Abstract ; Physiological regulation is an essential way against drought stress in common wheat ; dissecting
the genetic basis of drought-tolerant related physiological traits, and developing molecular markers can provide
strong support for efficient improvement of drought tolerance in wheat. In this study, 150 doubled haploid( DH)
lines derived from a cross of Hanxuan 10 X Lumai 14 were genotyped by Wheat 660K SNP Array and SSR
( simple sequence repeat) markers for constructing a high density genetic map. The genetic basis of canopy tem-
perature ( CT) , chlorophyll content (SPAD value ) and normalized difference vegetation index ( NDVI) under different
water regimes at booting and mid-grain fill stages were dissected. A genetic map covering 21 chromosomes was con-
structed ,which included 30 linkage groups and spanned 4082.44 cM, with an average interval distance of 2.20
cM. Eighty-six QTL were identified on all chromosomes except for 3D. The numbers of QTL for CT,SPAD value and
NDVI are 30,40 and 34 ,respectively. Seventeen QTL showed pleiotropic effects ,among which ,four were related to CT
and NDVI, eight for CT and SPAD value,seven for SPAD value and NDVI. QPT52 located on chromosome 4D was re-
lated to all three physiological traits. The present study provided reference information and technical supports for
drought-tolerant gene discovery and molecular breeding in wheat.
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Table 1 Statistical analysis of physiological traits of DH lines and their parents

e e ek JEZR Parent DH #£/£& DH line
B =L PR N
i B 10 5 £3 14 FEHE Fieni | SRR T GERET
Treatment Growth stage Trait
Hanxuan 10 Lumai 14 Mean Range (% )CV (% ) H?
i ZEREN SR (C)CT 22.40 +0.40  23.70 £0.60 * 23.90  21.20 ~26.40 4.1 67.1
Drought o .
Booting M2 A SPAD value  52.80 £3.30  58.202.60  56.50  48.80 ~70.90 6.2 73.1
stress
stage Wi 555 NDVI 0.67 £0.10  0.64 £0.05 0.53 0.31~0.77 17.7 81.3
HER I HIZEE(C)CT 25.30 £0.60  27.10£0.50*  27.40  25.20 ~29.20 2.6 63.5
Mid-grain fill 2K f i SPAD value  52.40 £4.30  58.60 £2.70 " 58.40  51.20 ~67.10 5.0 69.2
stage HE B S F8 4L NDVI 0.52 0. 06 0.56 0. 11 0. 64 0.43 ~0.78 9.6 76. 8
TR 3 ZEREN IR (C)CT 21.10 £0.50  21.80 +0.60 23.00  20.40 ~24.90 4.3 71.2
Well-
Booting M4 Z & SPAD value  50.70 £3.90  61.90 +4.80 ™  56.30  47.60 ~64. 00 6.2 64. 1
watered
stage FE B A 5 P8 4L NDVI 0.72 0. 04 0.65 +0.03 0.63 0.44 ~0. 86 14.8 77.3
HER I SEIZEE (C)CT 25.10£0.80  26.80 £0.70**  25.20  23.30 ~27.10 3.1 66. 2
Mid-grain filling W42 &5 SPAD value  52.20£4.90  62.20+5.10*  57.80  50.20 ~67.30 5.6 70.7
stage T W7 i F8 4L NDVI 0.59 +0. 19 0. 66 +0. 06 0.76 0.46 ~0. 89 11.2 76. 1

SR R RIFARTE 0. 05 F10.01 K- FEREE

*, ™ indicated significant at 0. 05 and 0. 01 level ,respectively
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Table 2 Statistical information of linkage map for DH population

BT BB E

FRAC ]S B G P53 BERRCEL (ACA/BEA)

ACRN BT ARICEL HHR B
o Linkage R (M) Linkage (M) Average r2 Distorted marker
group number group length interval distance number( male/female )
1A 1 113 180. 19 1.59 0.875 19/0
1B 2 117 139. 92 1.20 0.593 29/5
1D 3 37 171.26 4.63 0.925 4/0
2A 4 106 162. 08 1.53 0.874 30/3
24 5 11 18.85 .71 0. 892 10/1
2B 6 52 88.32 1.70 0.615 6/1
2B 7 12 32.45 2.70 0.957 2/1
2D 8 86 246. 66 2.87 0.920 10/3
3A 9 101 224.05 2.22 0.780 20/0
3A 10 29 75.03 2.59 0. 960 5/0
3B 11 135 158. 46 1.17 0.879 15/1
3B 12 19 87.91 4.63 0.957 15/1
3D 13 67 277. 63 4.14 0. 862 9/0
4A 14 77 158. 68 2.06 0. 856 10/2
4B 15 68 159. 34 2.34 0.943 13/2
4D 16 50 104. 13 2.08 0. 896 6/0
SA 17 49 78. 12 1.59 0.590 10/1
S5A 18 30 68. 12 2.27 0. 994 2/1
5A 19 25 57.00 2.28 0.972 2/0
5B 20 104 229. 62 2.21 0. 808 16/3
sD 21 69 253.32 3.67 0. 830 5/1
6A 2 99 196. 39 1.98 0. 830 37,0
6B 23 81 132. 01 1.63 0. 869 35/0
6D 24 13 15.96 1.23 0.970 6/0
6D 25 8 33.96 4.25 0.993 1/0
6D 26 19 110.38 5.81 0. 885 1/0
6D 27 9 6.60 0.73 0. 960 0/0
7A 28 129 229,34 1.78 0.872 12/0
7B 29 77 211.90 2.75 0.946 23/2
7D 30 62 174.76 2.82 0. 869 6/0
Total/ Mean 30 1854 4082. 44 2.20 0.872 359,28

FHSCFREL Sy SNP HRIC I (0 B 5 v [ 4 558 Sk DR AL A 57 8 1) B O b AH G R

% is Pearson’s correlation coefficient of SNP between genetic position and physical position based on Chinese Spring reference genome
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