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Abstract: [Objective] This study was conducted to determine the effect of 6+8 and 1.5+10 HMW-GS on main quality
parameters in synthetic hexaploid wheat. [Method] A set of RILs derived from the cross between a synthetic hexaploid wheat with
6+8 and 1.5+10 HMW-GS and cultivar Chuanyul2-1 (CY12-1) with 1, 7+8, 2+12 was planted in three environments in 2005 and
2006. A total of 16 quality parameters were tested. [Result] Significant difference between parents was observed for all quality
parameters except flour yield. The mean values of the RILs were intermediate to the parents for grain and protein parameters and
some Farinograph parameters (FWA, SOF), but beyond parents at DST, BRT, QN, NS, LOV. There was a significant difference
among combinations of HMW-GS in all quality traits, especially in GH, SED, and most of Farinograph parameters. The difference
between alleles at same locus was both influenced by quality parameter and other two loci. For most parameters tested, 6+8 was
better than 7+8 while there was no difference between 1.5+10 and 2+12. End-use quality was greatly influenced by combinations of
HMW:-GS as the combination of 1, 6+8, 1.5+10 had the highest LOV and BS, and the combination of 1, 7+8 and 1.5+10 with the
highest NS. NS displayed a positive linear relationship with FN and its relationships with other quality parameters were based on
experimental environments. LOV had a significantly negative relationship with SOF and positive associations with most of quality
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parameters. [Conclusion] HMW-GS 6+8 in synthetics showed better overall quality characteristics than 7+8. The effect of 1.5+10
on quality varies with quality parameters and combinations of HMW-GS. Synthetics with subunits 6+8 and 1.5+10 have potential

application value in end-use quality improvement of common wheat.
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Table 1 Quality traits measured in RIL and RIL parents at different experimental environments

PR R A W7 % R

Traits (Units) Method of measurement Environment?

7% ¥ (Test weight, TW) (g/1 000 ml) AR ) HGT-1000 M7 2%, GB/T5498—1985 G05, G06
HGT-100 test-weight instrument, GB/T5498 —1985

KR A (Grain hardness, GH) (-) i fl™ Perten SKCS4100 Y & 25 M)Al 15 I 5 A% G05, G06, J06
Near infrared reflectance (NIR), Perten SKCES4100

HFKLAR 1 514 2 (Grain protein content, GPC) (%) Fi fit Perten DAT200 BT 41 413 HT{X, AACC G05, G06, J06
Near infrared reflectance (NIR), Perten DAT200

HUKY 2 (Flour yield, FY) (%) 1 [H A8 BUHLER BUHLER, Wuxi, China G06, J06

Zeleny JTP#{t (Sedimentation volume, SED) (ml) ICC Standard No. 116/1 according to Zeleny G06, JO6

LTI 152 1 (Wet gluten content, WGC) (%) il Perten 2200 BT /4%, T GB/T14607—93, [/ GB/T14608—93 GO05, G06, J06
Perten 2200, dry and wet gluten according to GB/T14607 —93 and GB/T 14608 —93

%% (Falling number, FN) (s) Jii 4 Perten 1500 FLIE B PEVA (1Y, GB10361-89 G05, G06, J06
Perten 1500, GB10361-89

MKW 7K % (Flour water absorption, FWA) (%) f#[¥ BRABENDER #})3i{%, AACC54-21 BRABENDER, AACC54-21 GO05, G06, J06

T FJE i 7] (Dough development time, DDT) (min) 4% [ BRABENDER #})5i{X, AACC54-21 BRABENDER, AACC54-21 GO05, G06, J06

T A% € I 18] (Dough stability time, DST) (min) 74 [¥] BRABENDER ¥} )ii{%, AACC54-21 BRABENDER, AACC54-21 G05, G06, J06

AL J¥ (Farinograph softening, SOF) (B.U.) f# % BRABENDER #3)5t{X, AACC54-21 BRABENDER, AACC54-21 G06, J06

W7 %4 ] (Breakdown time, BRT) (min) 18 % BRABENDER #3)5i{X, AACC54-21 BRABENDER, AACC54-21 G06, J06

P8 (Quality number, QN) f#i [¥ BRABENDER #} Jii{%, AACC54-21 BRABENDER, AACC54-21 G06, J06

i £ A5 (Loaf volume, LOV) (m1/100 g flour) NATIONAL R ept B3 %, GB/T14611—1993 G06
NATIONAL baking instrument, GB/T14611—1993

T4 974> (Bread score, BS) (-) NATIONAL &kt %E2: E, GB/T14611—1993 G06
NATIONAL baking instrument, GB/T14611—1993

T 45 VP4 (Noodle score, NS) (-) LS/T320-1993 G06, J06

VMR ES X G [ J: HEF; 05: 2005; 06: 2006

Y Abbreviation of the location[Jingyan(J),Guanghan(G)] and the year[2005(05), 2006(06)]
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Table 2 Major quality traits in RIL and RIL parents

2N RIL Bffk R TW GH GPC FY WGC SED B XS H NS LoV

Environ-  HiZEA Farinograph parameters

ments E;r';:t'ld RIL FWA DDT DST SOF BRT QN

GO05 Ju Range  660~804 -2.8~73.2 11.9~17.0 / 16.5~44.4 | 525~675 11~113 10~203 / / / / /
SFHI% Mean  762.8 26.6 14.3 / 29.2 / 59.3 5.1 6.2 / / / / /
bR SE 245 12.2 1.03 / 40 / 26 1.8 35 / / / / /
CY12-1 756 22.7 143 / 29.8 / 56.5 2.0 13.1 / / / / /
Syn-CD780 753 37.7 16.6 / 32.3 / 65.1 78 7.3 / / / / /
DBP 3" -15.0%* 2.3 / -2.5% / -8.6™* -5.8* 5.8%* / / / / /

G06 il Range  727~829 -17~756 10.3~159 62.6~76.1 188~424 120~518 52.7~650 05~6.0 13~132 52~1640 04~130 4.0~1300 63~83 525~865
SEH% Mean  798.1 26.2 13.1 70.8 30.3 317 58.2 3.3 4.2 71.3 5.4 54.3 753 6889
bR SE 17.8 12.3 0.93 2.5 33 7.5 25 1.0 2.0 249 1.8 18.0 3.0 62.2
CY12-1 807 21.9 123 70.2 28.6 35.1 56.2 5.8 9.7 31.0 108 108 73 614
Syn-CD780 778 32.3 15.4 725 36.3 41.8 62.1 4.7 5.2 62.0 73 73 70 668
DBP 29% -10.4%* 3.0 -2.3n 7.7%* -6.7%* 5.9x* 1.1n 4.5%* -31.0%* 3.5% 35.0%* 3.0% 54>

J06 {1 [l Range / -144~672 106~139 649~764 148~347 119~398 51.1~643 09~62 11~116 160~1230 14~108 140~1080 54~78 /
X% Mean / 222 12.1 71.4 23.0 25.0 58.5 2.3 41 62.2 4.8 48.1 68.9 /
PR SE / 12.1 0.74 2.1 3.4 6.6 2.2 11 1.9 21.9 2.0 20.0 4.4 /
CY12-1 / 21.4 115 72.2 20.6 24.8 57.3 17 7.0 24.0 7.7 77.0 78 /
Syn-CD780 / 32.1 143 69.1 28.8 39.7 59.9 4.7 5.1 71.0 6.9 69.0 74 /
DBP / -10.7** 2.8%* 3.1n -8.2** -14.9%* -2.6* -3.0% 1.9%* -47.0%* 0.8* 8.0% 4.0% /

SHW: AN TAEH NN E; RIL: WAL R, *, **Hn 35403 0.05, 0.01 KV EHZERMEREFEZER. 455 XER1IMA
DBP: Difference between parents (CY12-1 — Syn-CD780). *, ** and n mean significant at 0.05, 0.01 and no difference, respectively. Abbreviations represent the same denotation as in table 1, the same as below
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#3 EMmR. EARMEKETE HIW-6S SR TFHE. mEERERBEMILER (2 N8I3 MREEL)D
Table 3 Mean values and SE of each HMW-GS combination for milling and protein traits (The average of two or three environment levels)

EREENG KR GH FY GPC WGC SED FN GY
Allelic group  No. of

lines B bRMEZE REKCE P bMEE REKCE KW baMEE WECE SRl bz REKCE P bRMEZE WEKCE PR bRMEZE BEKE P bz BEK

Mean SDY  Sig? Mean SD Sig. Mean SD Sig. Mean SD Sig. Mean SD Sig. Mean SD Sig. Mean SD F
Sig.

1,7+8,2+12 14 30.1 18.0 a 718 24 a 135 09 a 287 36 a 289 69 ab 371 68 ab 6.10 0.48 a
1,7+8,15+10 9 20.7 11.0 d 713 24 ab 132 06 ab 263 26 c 264 6.7 be 380 46 ab 6.20 048 a
1,6+8,2+12 20 239 111 cd 711 22 ab 131 08 ab 268 28 bc 310 73 a 387 48 a 6.17 045 a
1,6+8,1.5+10 14 28.0 9.1 abc 700 21 b 135 09 a 283 32 ab 321 53 a 370 62 ab 6.15 050 a
N,7+8,2+12 15 217 6.0 d 712 22 ab 128 1.0 b 273 42 ahc 225 56 d 344 56 b 6.31 053 a
N,7+8,1.5+10 13 295 171 ab 713 29 ab 133 10 a 282 49 ab 247 6.7 cd 346 51 b 6.14 061 a
N,6+8,2+12 23 22.1 11.0 d 711 16 ab 131 10 ab 271 3.7 abc 302 75 a 380 44 ab 6.23 056 a
N,6+8,1.5+10 21 24.4 7.5 bcd 712 26 ab 133 07 a 274 30 abc 290 55 ab 379 46 ab 598 0.79 a
C.V. / 14.7 / / 0.7 / / 1.8 / / 3.0 / / 11.7 / / 4.4 / /
Glu-AL S5 KL
Glu-Al alleles
N 72 24.0 10.9 b 712 20 a 131 08 a 274 35 a 273 64 b 366 46 a 6.16 056 a
1 57 25.9 129 a 71.0 20 a 133 07 a 276 28 a 300 6.1 a 378 51 a 6.12 061 a
Glu-B1 %57 HE R
Glu-B1 alleles
6+8 78 24.2 9.9 b 709 18 a 132 07 a 273 28 b 304 56 a 380 44 a 6.09 047 a
748 51 25.8 144 a 714 22 a 132 08 a 277 37 a 255 64 b 358 52 b 6.19 042 a
Glu-D1 A e K]
Glu-D1 alleles
1.5+10 57 25.9 11.3 a 709 23 a 133 07 a 276 3.2 a 284 58 a 370 48 a 6.08 055 a
2+12 72 24.1 12.2 a 713 17 a 131 08 a 274 32 a 286 6.8 a 373 49 a 6.20 0.60 a

D RRAESE: P HMW 248 8 1 SN R ] ) 5 35 % SR 5 LSD Mhikiki . TR
Y standard deviation; ? Significant differences between HMW glutenin genotypes were compared with LSD test. The asme as below
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F 4 BMRUSEHW-GS HEMTHE. REERESEZME G NI
Table 4 Mean values and SE of each HMW-GS combination for Farinograph parameters (the average of three environment levels)

HMW /8 H T KRE FWA DDT DST SOF BRT QN

SE AR No. of - - — . - - . - - - - -
HMW glutenin  lines P bEE BEKE P AR BEKE CPY O R BEUKCE CRY MR BEKCE SR R BEKE CPY MilEE BEKFE
genotype Mean SD Sig. Mean  SD Sig. Mean  SD Sig. Mean  SD Sig. Mean SD Sig. Mean SD Sig.
1,7+8, 2+12 14 59.5 2.9 a 3.8 13 ab 4.6 1.9 be 67 24 b 5.3 1.8 ab 53.1 18.0 be
1,7+8,1.5+10 9 57.8 2.3 c 3.3 1.2 bed 4.8 2.1 bc 63 25 b 4.8 2.1 bed 475 21.2 cd
1,6+8, 2+12 20 58.3 2.0 be 41 15 a 6.2 3.0 a 57 24 b 5.9 2.2 a 58.6 219 a
1,6+8,1.5+10 14 59.8 1.8 a 3.9 1.2 a 4.9 1.8 b 62 24 b 5.6 1.6 ab 55.7 16.4 ab
N,7+8,2+12 15 57.6 2.4 c 2.8 0.8 d 3.2 1.0 d 82 20 a 3.9 0.9 d 39.1 9.2 e
N,7+8,1.5+10 13 59.5 3.0 a 3.0 1.2 cd 3.7 2.0 cd 81 23 a 4.2 14 cd 42.0 143 e
N,6+8,2+12 23 57.9 2.3 c 3.8 14 ab 5.6 29 ab 60 18 b 5.7 2.0 ab 57.0 20.2 a
N,6+8,1.5+10 21 58.9 1.9 ab 35 1.0 abc 4.7 25 bc 68 21 b 5.1 1.9 abc 50.5 18.5 cd

C.V. / 15 / / 13.0 / / 20.2 / / 13.8 / / 14.2 / / 141 / /

Glu-Al Z5f7 3 H

Glu-Al alleles
N 72 58.4 2.1 b 3.4 1.0 b 45 2.0 b 70.7 197 a 4.9 15 b 48.7 15.1 b
1 57 58.9 2.1 a 3.8 1.0 a 53 2.0 a 615 213 b 55 1.6 a 54.8 16.0 a

Glu-B1 457 2 K]

Glu-B1 alleles
6+8 78 58.6 1.8 a 3.8 1.0 a 5.4 2.2 a 616 18.6 b 55 15 a 55.4 15.2 a
7+8 51 58.7 25 a 3.2 1.0 a 4.0 15 b 742 220 a 45 15 b 45.1 14.6 b

Glu-D1 A7 FE A
Glu-D1 alleles
1.5+10 57 59.1 2.0 a 35 0.9 a 4.6 1.8 b 68.5 20.7 a 4.9 15 a 494 14.8 b

2+12 72 58.3 2.2 b 3.7 11 a 5.1 2.2 a 651 210 a 53 1.6 a 52.9 13.2 a
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Table 5 Correlation coefficients between quality traits and grain yield at G06
AR TW GH GPC FY WGC SED FN FWA DDT DST SOF BRT QN GY NS LOV
TW 1.0000 0.22%* 0.0400 0.19* -0.0500 0.1600 0.1500 0.1400 0.1200 0.0900  -0.0500 0.1400 0.1100 0.31%* 0.1500 0.0900
GH 1.0000 0.28** 0.0400 0.24** 0.1200 0.18* 0.67** 0.24%* 0.0200  -0.0500 0.1300 0.1000  -0.23**  -0.0500 0.0300
GPC 1.0000  -0.0300 0.84** 0.46**  -0.1600 0.57%* 0.36**  -0.0500 0.0300 0.1100 0.0900  -0.48**  -0.22* 0.57**
FY 1.0000  -0.0400  -0.21* 0.20* -0.1200  -0.1400  -0.1100 0.0900  -0.1300  -0.1400 0.0100 0.0400  -0.1200
WGC 1.0000 0.1600  -0.22* 0.54** 0.1400  -0.38** 0.32**  -0.22* -0.23%*  -045%*  0.28** 0.46**
SED 1.0000 0.0300 0.30%* 0.79%* 0.70**  -0.65** 0.81** 0.79**  -0.0900  -0.0100 0.68**
FN 1.0000  -0.0300 0.1300 0.28**  -0.43** 0.27** 0.27%* 0.1400 0.25**  -0.1200
FWA 1.0000 0.38**  -0.1100 0.0400 0.1100 0.0800  -0.37**  -0.21* 0.25%*
DDT 1.0000 0.61**  -0.54** 0.79%* 0.77%*  -0.1500  -0.0100 0.61**
DST 1.0000  -0.83** 0.94** 0.94%* 0.1100 0.1700 0.27%*
SOF 1.0000  -0.85**  -0.84**  -0.1100  -0.1700  -0.28**
BRT 1.0000 0.98** 0.0300 0.1200 0.43**
QN 1.0000 0.0200 0.1300 0.40%*
GY 1.0000 0.1000  -0.23**
NS 1.0000  -0.1000
LoV 1.0000
F 6 2006 EHFRSmERETEMBAEKEIMEXRE
Table 6 Correlation coefficients between quality traits and grain yield at JO6
LIBT3 GH GPC FY WGC SED FN FWA DDT DST SOF BRT QN GY NS
GH 1.0000 -0.0300 -0.20* 0.24** 0.21* 0.20* 0.75%** 0.1400 0.1200 -0.0900 0.21* 0.21* -0.1300 -0.24%*
GPC 1.0000 0.1400 0.58** 0.54** -0.22* 0.0700 0.45%* 0.29%* -0.0300 0.35%* 0.35%* -0.46%** -0.1000
FY 1.0000 0.0600 0.0300 -0.0200 -0.17* 0.0800 0.0700 0.0100 0.0400 0.0400 0.0900 0.1100
WGC 1.0000 0.35%* -0.1000 0.31%* 0.43** 0.1700 0.0900 0.32%* 0.32%* -0.39%* -0.20*
SED 1.0000 0.0600 0.22* 0.63** 0.80** -0.67%* 0.73** 0.73** -0.44%* 0.25**
FN 1.0000 0.1700 0.0900 0.1600 -0.23%* 0.18* 0.18* 0.0300 0.1700
FWA 1.0000 0.25** 0.1000 0.0100 0.20* 0.20* -0.20* -0.28**
DDT 1.0000 0.66** -0.24%* 0.74%* 0.74%* -0.36** 0.1000
DST 1.0000 -0.78** 0.92%* 0.92%* -0.30%* 0.31%*
SOF 1.0000 -0.66** -0.66** 0.18* -0.41%*
BRT 1.0000 1.00%* -0.32%* 0.20*
QN 1.0000 -0.32%* 0.20*
GY 1.0000 0.0300
NS 1.0000
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