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Abstract : Flour yellowness b" is a major criterion to estimate flour colour, which is basically d ined by yellow pig)
content in wheat grains'. A doubled haploid ( DH) population with 71 lines derived from a cross between Zhongyou 9507
with lower flour yellowness b* and CA9632 with higher flour yellowness b* , was sown for two years in 5 locations. A total
of 173 loci including 122 SSR, 4 STS of storage protein genes and 10 AFLP markers were used to construct a linkage map,
covering 2 881 cM of whole genome at 21 linkage groups. With the method of composite interval mapping (CIM), 8
putative major QTL of yellowness b* were detected on chromosomes 1DS, 2DL, 3A, 4D, 5D, 6AL, 6D and 7AL ( Table
2), and 5 putative QTL of yellow pigment content were detected on chromosome 2DL, 3DL, 4A, SA and 7AL (Table 3),
respectively. The QTL on 7AL was common for yellowness b” and yellow pigment content, accounting for 12.9%-37.6%
and 12.1%-33.9% of the phenotypic variance across different environments, respectively, which was closely linked to
Xgwm264b. The genetic distance between Xgwm264b and the QTL of flour yellowness b* and grain yellow pigment on
chromosome 7AL were 0-3.9 ¢M and 0-0.9 cM, respectively. It can be used as a molecular marker in wheat breeding

program.
Key words: Common wheat ( Triticum aestivum L.); Flour yellowness b" ; Kernel yellow pigment; Molecular marker;
Quantitative trait loci (QTL)
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Table1 Mean, range and coefficient of variation for yellow pigment and flour yellowness b*
E3: o A/ HER RSB ¥HE FE] ERRK
Year Location/trajt No._of samples Mean Range CV(%)
2001 — 2002 Beijing/flour b” value n 9.85 6.13-13.88 15.7
Anyang/flour b* value 70 10.47 6.60-13.70 14.6
Jinan/flour b* value 61 10.00 5.94-14.11 15.8
Beijing/kernel yellow pigment content 7 2.73 1.81-4.15 17.8
Anyang/kernel yellow pigment content 71 2.59 1.54-3.59 15.6
Jinan/kemnel yellow pigment content 61 2.68 1.69-3.63 17.6
2002 - 2003 Beijing/kemnel yellow pigment content 68 2.97 1.55-4.53 23.8
Anyang/kemnel yellow pigment content 70 3.10 1.64-4.60 22.9
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Table 2  QTL of flour yellowness b* based on composite interval mapping analysis
A Qe ik g X ) R #wid LoD {i B 3% R P 3
Location Chr. Pos. (cM) Marker interval LOD score Additive Var. (%)
E% 3 4A 0.1 WMC132¢-WMC297 3.4 -0.43 7.3
Beijing 4D 51.5 WMC473-Xgwm125 7.6 -0.84 22.8
6AL 105.4 WMC312a-Xgwm169 4.4 -0.51 9.6
7AL 159.6 WMC36b—Xgwm264b 6.4 -0.65 15.6
£ 2DL 168.0 WMC200a-WMC132¢ 2.6 -0.55 8.4
Anyang 4D 49.5 WMCA73-Xgdm125 8.1 -0.77 21.1
6DS 14.0 Xgdm132a-P42/Md5i 2.7 -0.87 27.0
7AL 160.5 WMC36b—Xgwm264b 9.1 -0.93 37.6
o 1DS 0.1 Xgdm33b- WMC336b 3.4 -0.45 6.4
Jinan 2DL 168.0 WMC200a-WMC132¢ 6.4 -0.71 12.9
348 34.0 P32/M35b- WMC410 4.5 0.57 10.7
4D 48.5 WMC473-Xgdm125 7.4 -0.76 18.7
sDS 0.1 Xgwm190-Xgwm68 3.7 -0.42 5.7
6AL 108.4 WMC312a~Xgwm169 5.3 -0.61 13.3
7AL 156.6 WMC36b—Xgwm264b 5.5 -0.62 12.9
T ", 0.1 WMC132e-WMC297 2.7 -0.40 6.5
Mean an 41.5 WMC473-Xgwm125 5.4 -0.64 15.1
6AL 108.4 WMC312a~Xgwm169 4.6 -0.57 12.6
7AL 158.6 WMC36b—Xgwm264b 6.3 -0.67 17.5
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Fig.2  The position of QTL for grain yellow pigment content
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Table 3  QTL of kernel yellow pigment content based on composite interval mapping analysis
R Rk ik X ) R AR i LoD & JIT:3-35 ERE
Location Chr. Pos. (cM) Marker interval LOD score Additive Var. (%)
Jem 2DL 211.3 WMC132¢-WMC36a 6.1 -0.02 9.0
Beijing 4A 25.0 WMC132e-WMC297 3.3 -0.40 6.5
SAL 108.4 WMC327b—Xgwm126 6.5 ~-0.29 26.1
TAL 159.6 WMC36b-Xgwm264b 7.3 -0.27 23.7
EX ] 3DL 115.5 Xgwmé45 - Xgwm383 2.7 ~0.20 15.8
Anyang 7AL 159.6 WMC36b-Xgwm264b 5.4 -0.19 12.1
v 2DL 214.9 WMC36a-WMC41 2.6 0.16 6.6
Jinan 3DL 110.3 P38/M46b—Xgwmb45 2.8 ~0.18 9.8
4A 46.0 WMC132e~WMC297 3.4 -0.19 13.9
7AL 160.5 WMC36b— Xgwm264b 9.5 -0.30 33.9
Fiy 2DL 214.9 WMC36a- WMC41 5.1 0.20 12.9
Mean SAL 108.4 WMC327b-Xgwm126 4.1 -0.18 14.1
TAL 159.6 WMC36b-Xgwm264b 11.8 -0.29 38.6
3 Wi R MEFRIEXHEA—B, & QIL 5 SSR 4718
0

B|ARTF 1996 £ B3 T ERNES T
i B (NWMMP)"® , #5 3 /M4 4 49 DH B &t E
BaAXERETT QLR SM4MEHNERR
RAAR, @8 aE b Mm% A RMEMN QTL 45
¥ % 5 & 2DS. 3AS. 3BL.4BS, 5BL,7AL, 7BL Ml
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M REE, RE 50% ~ 60%, Br AEAE TR+
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