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Abstract: In order to clarify the effects of post-flowering spraying of sulfur fertilizer on the formation
of glutenin macro-polymer(GMP) and flour milling quality of strong-gluten wheat in Eastern of Hebei
Province, the strong-gluten wheat varieties Zhongmai 886 and Jinnong 7 were selected in the present
study, and the treatments of spraying of water(CK) and spraying of methanethionine(Met) and am-
monium sulfate(S) were set up to analyze the changes of grain yield, protein content, GMP content
and grain size distribution, and flour milling quality of strong-gluten wheat after post-flowering spra-

ying of Met and ammonium sulfate(S). The results showed that compared with CK, the protein con-
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tent of Zhongmai 886 was enhanced by 0. 63 and 0. 25 percentage points, and that of Jinnong 7 was in-
creased by 0. 64 and 0. 27 percentage points after spraying Met and S, respectively. The GMP content
of Zhongmai 886 kernels was increased by 0. 37 and 0. 15 percentage points under Met and S treat-
ments, respectively, while that of Jinnong 7 was increased by 0. 48 and 0. 18 percentage points, re-
spectively. However, Met treatment resulted in a 2. 5% and 1. 9% decrease in yield for Zhongmai 886
and Jinnong 7, respectively, while S treatment reduced yield by 8. 6% and 9. 2%. Post-flowering
spraying of sulfur fertilizer promoted the increase in the volume, surface area and number ratio of
large-size GMP particles in strong-gluten wheat kernels. Met treatment significantly increased the
content of high-molecular-weight glutenin subunits, disulfide bonds and free sulfhydryl groups in
strong-gluten wheat proteins, while S treatment mainly increased the content of low-molecular-weight
glutenin subunits, disulfide bonds and free sulfhydryl groups. Met treatment optimized the rheologi-
cal properties of strong-gluten wheat doughs across the board, while S treatment enhanced only the
wet gluten of Zhongmai 886 and the water absorption of Jinnong 7. In conclusion, the post-flowering
spraying of sulfur fertilizer reduced the yield slightly, but it improved the processing quality by regu-
lating the glutenin polymerization composition, in which the spraying of Met had a more prominent
improvement effect.
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Table 1 Sprayed amount of nitrogen and sulfur in each foliar spray treatments
b 7 5l % it 2t 4l 4l &
Treatment Reagent Spraying amount/(kg « hm™?) Sulfur/(kg » hm~2) Nitrogen/(kg « hm™?)
CK JRZ Urea — 0 4,37
Met C’)HHN()zS 23.28 5. 00 4,37
S (NH,)2 S0, 20.63 5.00 4. 37
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Table 2 Yield and its components of strong-gluten wheat under different treatments

i A b 7 Telobr Bk TR E AL s
Variety Treatment Grain number per spike 1 000-kernel weight/g Spike number/(X10* «+ hm ?)  Grain yield/ (kg « hm ?)
i3 886 CK 34. 0a 41.5a 676. 3a 10 002. 9a
Zhongmai 886 ~

Met 36. la 40. 5a 667. 5a 9 757. 3a

S 33. 8a 38.1b 637. 4a 9 146.5b

HAk 75 CK 30. 7a 45. 6a 682. 5a 8 269. 7a
Jinnong 7

Met 31.7a 44, 6a 636. 9a 8 113. 0a

S 31. 8a 41.4b 664. 7a 7 505. 8b

(7] — i o 7] — 31 iU 19 AS ) 5 4 2R IS Rl Ak BRI FE 0. 05 K EZEF B3 . TR,

Different letters after the values of the same columns indicate significant differences among different treatments for the same varieties

at 0. 05 level. The same in tables 3—6.
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Table 3 Protein and its components content in strong-gluten wheat grains under different treatments %
i A 4k 7 HHEA BREH B EE A HEA MEA
Variety Treatment Albumin Globulin Gliadin Gluten Total protein
¥ 886 CK 2.06b .72a 4.10a 5.96b 14. 90b
Zhongmai 886
Met 2.41a .59%a 4. 14a 6. 16a 15.53a
S 2.46a . 60a 4. 35a 6. 15a 15. 15a
B 75 CK 2.29a . 30a 3. 85a 6.38b 14.63b
Jinnong 7
Met 2.13a . 29a 4. 16a 6. 80a 15.27a
S 2. 26a . 36a 4.08a 6.76a 14.90b
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Different letters above the columns indicate significant differ-
ences among different treatments of the same varieties at 0. 05
level. The same in figures 4 and 5.
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Fig.3 Volume distribution of grain GMP in wheat under different treat ments
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Table 4 GMP surface area distribution of strong-gluten
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Table S5 Distribution of GMP number in strong-gluten

wheat under different treatments % wheat grains under different treatments %
i s HifE Particle diameter/pm R Jib Kif% Particle diameter/pm
Variety Treatment <12 12~110 ~110 Variety Treatment <45 1.5~12 ~12
13 886 CK 84. 36a 11.78b 3.86b 12 886 CK 98. 68a 1.28b 0. 04b
Zhongmai 886, 83.18a  12.78b 1. 04b Zhongmai 886, 98. 67a 1.29b 0. 04b
S 78.43b 14. 75a 6.82a S 98.51b 1.43a 0. 06a
B 75 CK 83. 24a 12.75b 4.01b HR 75 CK 98. 76a 1.19b 0.05b
Jinnong 7 Met 82.46a  13.28b 1.26b Jinnong 7 Met 98. 74a 1.21b 0.05b
S 75.15b 17.71a 7. 14a S 98.48b 1. 45a 0.07a
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Fig. 4 Contents of HMW-GS and LMW-GS in strong gluten wheat grains under different treatments
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Table 6 Processing quality of strong-gluten wheat under different treatments
o e UKE pmete goet SO ey gem wowl ommm
VunA e, Development Stability o0 , Extensibility/ Energy/ Sedimentation Wet
ariety Treatment absorption/ PN . P resistance/ 5 lue/ml 1 /9y
mL time/min time/ min EU mm cm value/mL gluten/ o
3k 886 CK 63.53b 7.6b 15. 7¢ 366b 179b 99h 41.0b 34. 62b
Zhongmai _ ) ) .
386 Met 64.87a 8. 5a 23. 8a 372a 208a 111a 43. 0a 37.69a
S 63.47b 7.6b 18. 6b 362b 182b 103b 41.5b 36. 16a
Heg 72 CK 60. 20b 7.2b 14. 8b 376b 209a 101b 42.5b 34.18b
Jinnong 7 _
Met 60. 35b 10. 7a 28. 2a 417a 208a 114a 43. 5a 36. 82a
S 61.70a 8. 6b 15. 3b 376b 210a 96b 42.5b 34.62b
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