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Effect of Top—dress Nitrogen Application Amount on Grain Protein Content
and Flour Processing Quality in Different Winter Wheat

FENG Ming, ZHAO Guang— cai, CHANG Xu—hong,

YANG Yu— shuangs MA Shao— kang, YANG Gui— xia
(Institute of Crop Sciences, Chinese Academy of Agriculture Sciences, Beijing 100081, China)

Abstract: In order to study the effect of different top— dress nitrogen application amount on protein content and its
components and flour processing quality in winter wheat, a field experiment using four winter wheat cultivars with three
different top—dress nitrogen treatments (B1, only base nitrogen application 120 ke/ha; B2, base nitrogen 120 kg/ ha and
top —dress nitrogen 120 kg/ ha; B3, base nitogen 120 kg/ ha and top— dress nitrogen 240 kg/ ha) was conducted in Bei-
jing experiment site of the Institute of Crop Sciences, Chinese A cadenmy of Agricultural Sciences m 2007— 2008 growth
season. The result showed that the total protein and its components were increased with the top—dress nitrogen from 0 to
240 kg/ ha, especially, the total potein and glutelin content had a significant (P<Z0.05) positive correlation with top—
diess nitrogen application amount (r=0.998 ", 0.999 *). By top— dress nitrogen treatments, the main characteristics of
pwcessing quality were improved with increasing the applied nitrogen within a certain range. Comparing with no top—
dress nitrogen treatment, many important quality characteristics of diy and wet glutelin content, stability time and so on
were significantly improve with nitrogen treatments. However there were some significant differences among cultivars.

Key words: Top— dress nitrogen; Winter wheat; Protein content; Poocessing quality

Lol

:2000— 03— 11
“ 7 (2006BAD02A 13— 2—4); (070101)
(1982—), s s
ae%si—, s . s



#£ 4 R F H % A
(8] FOSS Kjeltec2300
R 5.7 H

i s Kjeltec2300

, 3 : Perton 2200
, AACC38— 12
, ; Zeleny Brabender
s AACC56— 6(Zeleny ;

| o

Brabender
, AACC54—21

Farinograph— E

1.1 s
2007 — 2008 , GB/T14611— 93
( ) . 0~ .
20 ecm 24. 8 mg/g, Excel ) DPS
1. 15mg/g, 106 mg/ kgs 78.9 mg/ ke,
155 mg/ kg, pH 8. 0. 2 étﬂ:[:%—é]‘é]\jfﬁ
1.2 2.1
. 8 1 , ,
(AD 4185 (A2), 20 (A3 s .
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375 ke/ hm’ . . (+=0.279), .
900 m*/hm’. 11.28 m’, 3 G=—0. 121, — 0. 128, —0.554),
2000 9 25 180 /hm’. ,
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Tab.1 Effect of different cultivars and top— dress nitrogen treatments on grain protein components %
Cultivar Total protein Albumin Globulin Gliadin Glutelin
Al 14.79¢ 3. 24a 1.95a 4. 14a 5.02¢
A2 13.76d 3. 16a 1.85b 3.36b 4.31d
A3 16. 13a 2. 70b 1.77b 4. 40a 5. 19b
A4 15. 64b 2. 55¢ 1. 81b 4. 14a 5.63a
cvV 6. 89 11. 64 4.19 11.23 10. 90
: 0.05 . .
Note: The small lketters stand for significant at 0.05 levels. The same are as in other tables.
2 3% ~5%: .
. B3 + 240 kg/hm*)
; 3% . 2 ;
. 240 kg/hm’ ; . B2 ( -+ 120

ke/hm>)
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Tab.2 Effects of different top— nitrogen amount on protein content and its components %
Treament Total protein Albumin Globulin Gliadin Glutelin
B1(CK) 14. 64c 2. 89 1. 76b 3.74b 4.84c
B2 15. 11b 2. 95a 1. 87a 4.24a 5.05b
B3 15.49a 2. 90a 1. 9la 4. 06a 5.23a
cvV 2.82 1. 10 4.21 6.31 3.87
3 9 b 9
’ H
b
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Tab.3 Effect of different treatments on grain protein components %
Fertilizer Cultivar Total protein Albunin Globulin Gliadin Glutelin
Bl Al 14. 48b 2.57c 1. 70be 4. 04a 4. 8%
A2 13. 32¢ 3.39a 1.75b 3.23b 3.99d
A3 15.75a 3.01b 1. 96a 4. 03a 5.21b
M 14. 99b 2.57¢ 1.6lc 3. 64ab 5.27a
CV 6.97 13.71 8.46 10. 30 12.20
B2 Al 14. 90b 2.8lc 1. 79b 4. 31a 5.01b
A2 13. 45¢ 3.15b 1.78b 3. 55b 4. 24¢
A3 16. 20a 3.37a 1.94a 4. S5la 5.30a
M 15.87a 2.48d 1.95a 4. 5% 5. 64a
CV 8.17 13.22 4.96 11. 20 11.82
B3 Al 14. 98b 2.72¢ 1. 80b 4. 07b 5.15b
A2 14.51b 2. 94b 2.0la 3. 3lc 4.71c
A3 16. 43a 3.34a 1.95a 4. 65a 5. 06b
A4 16. 06a 2.60c 1. 89ab 4. 19 5.98a
CV 5.81 11.22 4. 68 13. 71 10. 30
2.2 ,
4 ’ °
. . . 17% ~28%.
20(A3) , , , 2.07 .
. 38(A4) . 9% ~10%,
80% 175 an’,
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Tab.4 Effect of different cultivars and top— dress nitrogen treatments on flour processing quality
/mL /% /% /% /min / min /mL
. Sedimentation 0 0 Water Development Stability Bread Bread
Cultivar D1y gluten Wet gluten . . . . .
volume absorption time time volume score
Al 31.56¢ 11. 22d 29.27¢ 58.33b 3.56¢ 2.64c¢ 668. 33¢ 74. 17¢
A2 28.98¢ 12. 58¢ 35. 80b 58.26b 3.19% 2.71¢ 730. 56b 83. 5b
A3 52.02a 16. 91a 47.02a 62.99a 17.63a 29.92a 813. 89a 90. 61a
A4 44.83b 13. 31b 36. 36b 63.33a 9.39b 15. 00b 825. 83a 90. 67a
CV 27.79 17. 99 19. 80 4.63 80. 00 103. 01 9.76 9. 21
( 120 kg/ hm* .
5 ), o b
. 3.5% ; 1%,
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Tab.S5 Effects of different top— nitrogen amount on flour processing quality
/mL /Y% /% /% /min / min /mL
Sedimentation 0 0 Water Development Stability Bread Bread
Treatment D1y gluten Wet gluten - . .
volume absorption time time volume score
B1(CK) 37.57a 12. 81b 35.25¢ 60. 33b 8.47a 11. 96b 755.21a 84. 46a
B2 40. 12a 13. 12b 36. 18b 60. 33b 8.73a 13.33a 765. 83a 84. 79a
B3 40. 37a 14. 59 39.90a 61.53a 8 13a 12. 43ab 757.92a 84. 96a
CV 3.94 7. 04 6.63 1.14 3.56 5.54 0.73 0. 30
2.3 .
b ~ ~
~ b
C 6 N . . N .
b
. :0.818, 0.784, 0. 927, 0. 953, 0. 842, 0. 780,
M o
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Tab. 6 Correlation coefficients between grain protein component and flour processing quality of wheat

Total protein Albumin Globulin Gliadin Glutelin
/mL Sedimentation 0.91" 0. 12 0.48 0.71" 0.62"

/% Dy gluten 0.70" 0. 51 0.64" 0.47 0.26

/% Wet gduten 0.63" 0.58" 0.67" 0.37 0.19
/% Water Absorption 0.25 —0.8 " —0.28 0. 30 0.64"

/min Development time 0.80"" 0. 28 0.54 0.61" 0.45

/min Stability time 0.82" 0. 30 0.54 0.62" 0.47

/mL Bread volume 0.63" 0. 08 0.38 0.33 0.49

Bread score 0.55 0. 21 0.44 0.20 0.39

: . 5% 3 1%
Note: " and ."Represent significant at 5% and 1% level.
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