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Abstract: 1BL/1RS translocation has been widely used for improving agronomic performance and disease resistance in wheat
(Triticum aestivum L.), however, it has strong negative effect on processing quality. To develop a method for 1BL/1RS transloca-
tion identification with mixograph parameters, 404 advanced lines from 146 crosses in 2005-2006 (experiment 1) and 175 ad-
vanced lines and main cultivars of Shandong province (experiment I1) in 2005-2006 and 2006—-2007 cropping seasons were used
in this study. All materials were sown under irrigation condition in a randomized complete design with 1 replication in Jinan. The
genetic effect of 1BL/1RS translocation on mixograph parameters was investigated. The variations of mixograph parameters under
different combinations of the high molecular weight glutenin subunits (HMW-GS) and low molecular weight glutenin subunits
(LMW-GS) were also analyzed. 1BL/1RS translocation lines showed significantly shorter mixing time, less bandwidth of peak
and bandwidth after 1 min peak, and higher angle of descent and the bandwidth ratio (the ratio of bandwidth of peak/bandwidth
after 1 min peak) in comparison with non-1BL/1RS translocation lines. It indicated that the 1BL/1RS translocation has deleterious
effects on mixograph parameters. Mixograph of the 1BL/1RS translocation was characterized with the bandwidth sharply declin-
ing and narrowing after 1 min peak, and increasing the bandwidth ratio, whereas the bandwidth of non-1BL/1RS translocations
declined gently after 1 min peak or had a longer mixing tolerance, and had a little variation about the bandwidth ratio. Further-
more, 85.2% (experiment 1) and 96.8% (experiment Il) accuracies were achieved in grouping the 1BL/1RS translocation and
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non-1BL/1RS translocation on the basis of the band width ratio, i.e., 1BL/1RS translocation line had a value more than or equal to
1.6, and non-1BL/1RS translocation line had a value smaller than 1.6. Although the Glu-B3 alleles showed better quality parame-
ters when HMW-GS 5+10 was presented, it was still the most unfavorable allele on mixograph parameters among all Glu-B3 al-
leles. Therefore, mixograph parameters could be used to determine the rheological properties and the presence of 1BL/1RS trans-

location.

Keywords: Common wheat (Triticum aestivum L.); 1BL/1RS translocation; Mixogram characteristics
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Fig. 1 Identification of 1BL/1RS translocation by SDS-PAGE

1 Opata (Glu-B3d); 2 045254 ( 906/ 16, Glu-B3j); 3 045331 ( 906/ 19, Glu-B3j); 4 045358 ( 906/ 19, Glu-B3));
5 034378 ( 20/945139, Glu-B3f); 6 044184 (965261/ 19, Glu-B3j); 7 045399 ( 188/ 8901, Glu-B3d); 8 044209 (965261/

225, Glu-B3d); 9 035515 ( 64/957054, Glu-B3d); 10 Pavon (Glu-B3h); 11  Seri (Glu-B3j); 12 044008 ( 91168/ 20,
Glu-B3d); 13 045769 ( 9507/98 33, Glu-B3j); 14 044423 (B9814/954018, Glu-B3d); 15 035081 ( 19/95(6)161, Glu-B3j); 16
035083 ( 19/95(6)161, Glu-B3j); 17 035288 (95(6)161/98YS510, Glu-B3j); 18 035288 (95(6)161/98YS510, Glu-B3j); 19 035379 (

147/ 18, Glu-B3j); 20 Pitic (Glu-B3b)
1: Opata (Glu-B3d); 2: 045254 (Lankao 906/Zhongyou 16, Glu-B3j); 3: 045331 (Lankao 906/Yannong 19, Glu-B3j); 4: 045358 (Lankao
906/Yannong 19, Glu-B3j); 5: 034378 (Jimai 20/945139, Glu-B3f); 6: 044184 (965261/Yannong 19, Glu-B3j); 7: 045399 (Yanfu
188/Gaocheng 8901, Glu-B3d); 8: 044205 (965261/Shaanyou 225, Glu-B3d); 9: 035515 (Bainong 64/957054, Glu-B3d); 10: Pavon (Glu-B3h);
11: Seri (Glu-B3j); 12: 044008 (Annong 91168/Jimai 20, Glu-B3d); 13: 045769 (CA9507/98 Zhong 33, Glu-B3j); 14: 044423 (B9814/954018,
Glu-B3d); 15: 035081 (Wanmai 19/95(6)161, Glu-B3j); 16: 035083 (Wanmai 19/95(6)161, Glu-B3j); 17: 035288 (95(6)161/98YS510,
Glu-B3j); 18: 035288 (95(6)161/98YS510, Glu-B3j); 19: 035378 (Lankao 147/Yunfengzao 18, Glu-B3j); 20: Pitic (Glu-B3b).
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Fig. 2 Identification of 1BL/1RS translocation by PCR amplification

1 044170(965261/ 19); 2 044184(965261/ 19); 3 044186(965261/ 19); 4 035354( 14/ 64); 5 035357( 14/

64); 6 045767( 9507/98  33); 7 045769( 9507/98  33); 8 044205(965261/ 225); 9 044206(965261/ 225); 10
045399( 188/ 8901); 11 045243( 906/ 16); 12 045248( 906/ 16); 13 045254( 906/ 16); M 1 kb Plus

DNA Ladder; 14 045257( 906/ 16); 15 035643(976261/964189); 16 20; 17 21
1: 044170 (965261/Yannong 19); 2: 044182 (965261/Yannong 19); 3: 044184 (965261/Yannong 19); 4: 035354 (Lumai 14/Bainong 64); 5:
035357 (Lumai 14/Bainong 64); 6: 045767 (Zhongyou 9507/98 Zhong 33); 7: 045769 (Zhongyou 9507/98 Zhong 33); 8: 044205
(965261/Shanyou 225); 9: 044206 (965261/Shaanyou 225); 10: 045393 (Yanfu 188/Gaocheng 8901); 11: 045243 (Lankao 906/Zhongyou 16);
12: 045248 (Lankao 906/Zhongyou 16); 13: 045251 (Lankao 906/Zhongyou 16); M: 1 kb Plus DNA Ladder; 14: 045257 (Lankao
906/Zhongyou 16); 15: 035643 (976261/964189); 16: Jimai 20; 17: Jimai 21.
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Table1 Comparison of mixographic parameters between 1BL/1RS and non-1BL/1RS lines

1 min
# Mixing time Angle of descent ~ Bandwidth of peak  Bandwidth after 1 min peak ~ Bandwidth ratio
Exp.*  Type s'a\llr?{p?gs (min) ) (cm) (cm)
Mean+SD Range MeantSD Range MeantSD Range Mean+SD Range MeantSD Range

| Non-1RS 262 28+14a 1098 121+74b 15-50.0 2.6+0.6a 1.1-4.3 2.0+0.6 a 0.3-3.7 1.3t05b 1.0-5.0
1BL/IRS 135 2.140.6b 1.1-46 20.4+109a 3.0-55.0 2.1+0.6b 1.2-43 1.0£0.7 b 0.3-3.3 2.6£09a 1.0-53

Il Non-1RS 126 34+1.7a 15-108 7.9+40b 05-18.0 22+0.4a 1.3-35 1.9+0.3a 1.1-3.0 1.2£0.4b 1.0-3.2
1BL/1RS 49 25+1.0b 1.1-9.0 17.7483a 1.0-41.0 1.7+03b 1.1-23 0.8+0.2b 0.4-1.4 24+06a 1.4-4.0

# In experiment I, six heterozygous lines were not included. In experiment 11, mean, standard deviation , and range of mixographic parameters
based on averaged data from two years. Values followed by the same letter are not significantly different at the 0.05 probability level between the two
types in each experiment.
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Fig. 3 Mixograms of 1BL/1RS translocation (A) and non-1BL/1RS type (B)
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Fig. 4 Frequency of mixogram parameters between 1BL/1RS and non-1BL/1RS
A: experiment I; B: experiment 11.
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Table 2 Mean values for mixogram parameters of all genetic groups (experiment 1)

/ 1 min
Locus Subunit/allele No. of samples Mix(inr:?nt)ime Ar;g‘laitozoc)ie— B;r:;\l/(vi(citr:)of ??:%V\SSQE ?I,:'ﬁ; Bandwidth ratio
Glu-Al N 43 21la 12.2b 27a 22a l4a
1 151 23a 17.3 ab 2.7a 2.0 ab 17a
2* 7 21la 22.7 a 26a 15b 18a
Glu-B1 7+9 41 2.2 bc 20.2a 22D 13b 2.1a
7+8 94 26b 15.3ab 28a 22a 1.6 ab
6+8 14 17¢c 12.8 ab 3.0a 24a 1.4 ab
17+18 31 16¢ 17.4 ab 28a 22a 1.3 ab
14+15 12 15¢c 19.3a 28a 19ab 1.6 ab
13+16 9 36a 8.7b 29a 23a 1.2b
Glu-D1 2+12 108 2.0b 195a 26a 18b 19a
4+12 44 1.7b 169 a 2.7a 20b 15b
5+10 49 33a 9.1b 29a 24a 1.3b
Glu-A3 Glu-A3a 102 2.4 abc 16.9 ab 25b 1.7b 18a
Glu-A3b 37 15¢ 22.2a 2.6ab 1.9ab 18a
Glu-A3c 14 1.8 bc 14.8 ab 2.8ab 2.2ab l4a
Glu-A3d 44 2.6 ab 11.7b 32a 26a 12a
Glu-A3e 4 3.3a 85b 2.8ab 2.3ab 13a
Glu-B3 Glu-B3b 3 34a 9.3b 38a 31la 12b
Glu-B3d 47 2.9ab 116b 29b 24b 1.3b
Glu-B3f 61 2.4 abc 135b 29b 23b 1.3b
Glu-B3g 8 2.8 ab 14.8 ab 3.3ab 2.5ab 1.3b
Glu-B3h 32 16¢c 17.5ab 28b 22b 1.3b
Glu-B3j 50 1.9bc 245a 20c 10c 2.7a

In each locus, values followed by the same letter are not significantly different at the 0.05 probability level.
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Glu-B3 5+10 Glu-B3 , 5%
2+12 ( 3), Glu-B3 Glu-A1  Glu-B1
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Table 3 Mean values for mixographic parameters with Glu-D1/Glu-B3 information (experiment I)
1 min
Glu-B3 Mixing time (min)  Angle of descent (°)  Bandwidth of peak (cm)  Bandwidth after 1 min peak (cm)  Bandwidth ratio
Glu-B3 allele 5+10 2+12 5+10 2+12 5+10 2+12 5+10 2+12 5+10 2+12
Glu-B3b 3.1bc — 95b — 42a — 34a — 12b —
Glu-B3d 3.8ab 24a 6.6b 153b 3.0b 29b 27b 23a 11b 13b
Glu-B3f 3.4 abc 22a 76b 153b 31b 29b 2.8ab 23a 1.1b 1.4b
Glu-B3g 4.7a 13c 77b 21.3ab 3.2b 36a 26b 25a 13b 14b
Glu-B3h 2.6 bc 1.6 be 8.3b 204 ab 2.7bc 27b 2.3b 22a 12b 14b
Glu-B3j 21c 19ab 16.0a 26.1a 21c 20c 12¢ 09b 20a 28a
— 0.05 5+10 , 3(Glu-B3b) 19(Glu-B3d) 11(Glu-B3f)
3(Glu-B3g) 3(Glu-B3h) 10(Glu-B3j); 2+12 , 0(Glu-B3b) 24(Glu-B3d) 34(Glu-B3f) 4(Glu-B3g) 11(Glu-B3h) 35(Glu-B3j)

— denotes data not available. Values followed by the same letter are not significantly different at the 0.05 probability level. Genotypes
in the group with HMW-GS 5+10 are 3 (Glu-B3b), 19 (Glu-B3d), 11 (Glu-B3f), 3 (Glu-B3g), 3 (Glu-B3h), and 10 (Glu-B3j). Genotypes with
HWM-GS 2+12 are 0 (Glu-B3b), 24 (Glu-B3d), 34 (Glu-B3f), 4 (Glu-B3g), 11 (Glu-B3h), and 35 (Glu-B3j).
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