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180 kg ha™' : : 7:1:2

Effects of Nitrogen on Grain Yield Nutritional Quality and
Processing Quality of Wheat for Different End Uses
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Abstract The effects of nitrogen on grain yield nutritional quality and processing quality of wheat for
different end uses were studied in Yangzhou from 2000 to 2002. Increasing N application amount and/or the
proportion of topdressing N after elongation stage increased grain yield protein content wet gluten content
sedimentation falling number development time and stability time. To produce strong-gluten and medium-
gluten wheat the suitable ratio of basic tillering elongation booting N fertilizer was 3:1:3:3 or 5:1:2:2
with 180 — 240kg N - ha™!  while to produce weak-gluten wheat the ratio of basic tillering elongation N
fertilizer should be 7:1:2 with 180kg N - ha™' and 240 x 10* ha™' seedlings.
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1
2000 ~ 2002 2
2.1
2000 20 cm
42.3 mg kg~ 42.2 mg kg~
114.5 mg kg™' 1.26% 2001 1 653.3 kg
20 cm 72.6 mg kg_l ha™! 1 577.9 kg ha™! 1
43.5 mg kg! 96.0 mg kg ' 753.31 kg ha™! 150 x 10* ha™' 3
1.45% 294.20 kg ha™! 240 x 10* ha™!
1.1 150 x 10* ha™!
1.1.1 3
38
10 9 3
180 240 kg ha™' 2
: 9:1
7:1:2 5:1:4 : : 1 2
5:1:2:2 3:1:3:3 5 150 x 10* ha™! 3
P,0; K,0 108 kg ha™! 240 kg ha™!
50% 50% 3.5 3:1:3:3
9 240 x 10* ha™!
1 2 150 x 10* ha~! 30 cm 240 kg ha™! : : 5:1:4
19.8 m’ 3
1.1.2 3 2.2
150 x 10* ha=! 240
x10* ha™! 2 180
240 kg ha™' 2
: : 5:1:4
5:1:2:2 : : 32.7% 63.8%
7:1:2 : 9:1 4 26.7% 43.8%
P,05 K,0 108 kg ha™! 50% 9 150 10* ha!
50% 18.0%
43.2% 240 x 10* ha™!
9 11 2 30 c¢m 47.6% 36.6% 1
19.8 m? 2 2
1.2
3 m? HGT01000
GB5511-85
Falling Number
2100

Brabender Quadrumat Junior
AACC 54-21
Brabender 38
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1 1

Table 1 ~ Effects of nitrogen on grain yield protein content and gluten content of strong-gluten and medium-gluten wheat

Variety N amot}r}t N fertilizer Ear ) Kernels  1000-kernel Grain yield Protein content Wet gluten content  Dry gluten
! kg ha application  1x 10* ha™" weight g kg ha™! % drybasis % 14% wet basis content %
38 180 9:1 418.65 36.23 45.78  719.1e 11.3 24.6 8.8
Strong-gluten wheat Wanmai38 7:1:2 456.00 35.37 45.73  7379.1de 12.9 27.9 10.9
5:1:4 448.05 37.16 47.24  7868.7 bed 12.9 31.2 12.3
5:1:2:2 446.55 37.51 47.64  7983.9 be 14.0 37.3 13.9
3:1:3:3 424.95 40.61 48.51 8373.9ab 14.5 37.9 15.4
240 9:1 461.25 35.31 44.05 71769 12.5 25.8 9.2
7:1:2 461.85 37.22 44.99  7735.7cd 13.2 30.3 11.6
5:1:4 443.25 39.57 45.75  8026.7 be 13.3 35.9 13.3
5:1:2:2 436.65 39.49 46.80  8073.0 he 14.4 39.1 14.3
3:1:3:3 460.20 41.30 46.45 8830.2a 15.0 40.3 15.9
Std.  Deviation 15.19 2.14 1.31 521.52 1.10 5.78 2.44
cv 3.41 5.64 2.84 6.63 8.21 17.49 19.46
10 180 9:1 413.70 37.57 45.65 7098.0 ¢ 10.5 21.9 8.1
Medium-gluten wheat Yangmail0 7:1:2 390.15 41.69 4534 7376.0¢ 11.6 25.2 9.6
5:1:4 408.45 43.94 45.04 8085.6b 12.2 27.9 10.6
5:1:2:2 417.60 43.10 45.71  8230.5ab 12.5 28.7 11.0
3:1:3:3 396.90 46.63 46.87 8675.9a 12.9 29.4 11.4
240 9:1 456.00 37.44 4432 7566.5¢ 11.3 30.3 11.3
7:1:2 465.15 39.65 43.97 8111.1b 11.8 30.5 11.2
5:1:4 438.60 41.58 45.85 8362.2ab 12.6 32.2 11.2
5:1:2:2 453.00 41.25 44.85 8382.2ab 12.9 32.7 12.2
3:1:3:3 401.70 47.46 46.54  8542.7 ab 13.3 35.9 13.4
Std.  Deviation 26.95 3.38 0.91 524.28 12.16 29.47 11.00
cv 6.35 8.05 2.01 6.52 0.86 3.94 1.42

! P<0.05  Values with different letters in the same column are significantly different P <0.05

2 9 !

Table 2 Effects of nitrogen and density on grain yield protein content and gluten content of weak-gluten wheat Ningmai9

Density . N ammﬁmt N feytﬂi;er Ear ) Kernels IOOQ—kernel Grain yield Protein content Wet gluten content Dry gluten content
1x10* ha™! kg ha™! application 1x10* ha™! weight ¢ kg ha™! % dry basis % 14% wet basis %
150 180 9:1 428.85 43.08 42.05 7770.2 d 10.0 22.2 8.7
7:1:2 437.10 45.26 42.36 8383.4¢ 10.9 22.4 8.4
5:1:4 446.40 47.83 42.38 9051.9b 10.7 23.1 9.2
5:1:2:2 448.95 47.59 41.94 8963.1b 11.3 23.7 9.9
3:1:3:3 423.60 50.52 42.78 9154.4 ab 11.4 26.1 11.5
240 9:1 443.25 44.32 41.54 8161.2 cd 10.6 18.8 7.8
7:1:2 446.25 438.13 41.61 8941.1b 11.4 26.4 10.5
5:1:4 457.05 47.62 41.40 9013.5b 11.3 27.5 10.6
5:1:2:2 454.80 50.63 40.68 9369.5 ab 11.7 27.6 10.8
3:1:3:3 448.80 51.56 41.15 9523.5a 11.8 28.4 12.2
Std.  Deviation 10.73 2.80 0.64 553.78 0.55 3.07 1.42
cv 2.42 5.87 1.52 6.27 4.99 12.46 14.22
240 180 9:1 367.98 41.79 40.48 6225.0 f 8.2 18.3 6.4
7:1:2 410.02 43.14 41.24 7294.7 d 8.7 19.8 6.9
5:1 442.18 44.38 42.22 8285.2¢ 9.9 22.5 7.9
5:1:2:2 434.40 44.07 42.58 8151.5¢ 10.1 22.5 7.9
240 9:1 367.98 41.79 40.48 7086.8 e 9.2 19.5 7.0
7:1:2 410.02 43.14 41.24 8570.3 b 10.3 21.5 7.7
5:1:4 442.18 44 .38 42.22 9519.2a 12.1 24.8 8.7
5:1:2:2 434.40 44.07 42.58 9344.2 a 11.9 25.0 8.4
Std.  Deviation 30.91 1.08 0.88 1133.76 1.40 2.44 0.79
cv 7.47 2.48 2.12 14.07 13.91 11.24 10.33

! P<0.05  Values with different letters in the same column are significantly different P <0.05



180 ~ 240 kg ha™'
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3:1:3:3  5:1:2:2 1.7%
GB/T17892 - 1999 1.2% 30.4% 13.2%
! 5:1:4 5:1:2 5.3% 62.5%
2 3:1:3:3 43 .0% 50.0% 40.0%
SB/T10137 — 1993 10
8 240 kg ha™! 1.1% 1.5% 15.7%
3:1:3:3  5:1:2:2 34.3% 3.5%
50.0% 128.2% 50.0%
150 x 10* ha™! 180 10.6% 9
kg ha™! 9:1 7:1:2 150 x 10* ha™'
GB/T17893 3.1% 1.5% 11.0%
-1999 7 240 x 10* ha™! 180 89.3% 8.0%
kg ha™! 240 kg ha™! 35.3% 23.5% 21.1%
9:1 7:1:2 10.3% 240 x 10* ha™!
4.1% 25.3% 41.7%
2.3 6.8% 46. 2%
3 60.0% 50.0% 10.0%
3
Table 3 Effects of nitrogen on processing quality wheat for different end uses
Density Namomt N fertilizer ~ Volume weight  Flour Falling Sedimen- Water ~ Development ~~ Stability Degree of -y e ent
Variety 1x10* kg ha™ ! application g L™ ! yield number tation absorption time time softening orslmen er
’ -1 ’ o N q ; ; value
ha % § ml % min min B.U.
38 150 180 T:1:2 820 75.00 365 38 60.6 4.8 7.9 50 50
Strong-gluten wheat Wanmai38 5:1:4 815 75.01 465 39 62.7 5.2 9.3 60 58
3:1:3:3 818 75.49 471 41 63.0 6.3 9.4 55 604
240 7122 815 75.89 465 42 63.0 6.0 11.4 40 04
5:1:4 826 75.17 471 ) 63.0 6.0 11.8 45 63
3:1:3:3 812 75.07 476 43 63.8 7.3 11.3 40 70
Std.  Deviation 4.93 0.35 42.91 1.94 1.09 0.88 1.55 8.16 6.80
o 0.60 0.47 9.49 4.75 1.73 14.76 15.18 16.89 11.06
10 150 180 9:1 809 73.19 375 35 60.8 2.0 3.9 60 47
Medium-gluten wheat Yangmail0 7:1:2 809 73.20 381 40 59.3 2.2 3.9 50 47
5:1:4 813 73.08 357 44 60.5 27 4.9 60 50
5:1:2:2 810 7.7 369 41 60.0 2.4 5.0 50 48
3:1:3:3 816 73.51 421 4 60.9 2.4 6.5 50 50
240 9:1 815 73.67 376 40 61.0 2.6 5.5 60 49
712 813 73.36 431 43 61.3 2.5 7.8 40 51
Si1:4 816 73.01 410 43 59.2 2.5 8.9 40 52
5:1:2:2 807 73.06 401 44 61.6 3.0 6.7 50 52
3:1:3:3 810 7.5 391 4 61.3 2.5 6.7 50 50
Std.  Deviation 3.2 0.33 23.99 3.8 0.84 0.27 1.64 7.38 1.84
o 0.40 0.46 6.13 7.79 1.38 10.89 27.40 14.47 3.7
9 150 180 T:1:2 800 n.4 365 28 55.2 1.7 3.6 100 39
Weak-gluten wheat Ningmai9 5:1:4 810 n.2 345 31 54.9 1.8 3.4 100 39
3:1:3:3 825 73.48 373 40 56.7 2.0 4.1 90 43
240 T:1:2 805 72.07 357 34 58.3 1.9 4.2 95 4
5:1:4 808 .47 355 38 58.4 1.8 3.7 95 40
3:1:3:3 818 73.55 334 53 9.3 2.3 3.2 115 40
Std.  Deviation 9.08 0.65 13.92 8.85 1.8 0.21 0.39 8.61 1.51
o 1.12 0.89 3.9 23.70 3.19 11.15 10.54 8.68 3.7
240 180 9:1 773 / 387 24 56.2 1.6 3.2 95 40
Weak-gluten wheat Ningmai9 7:1:2 8 / 431 28 5. 1.7 3.0 95 41
5:1:4 790 / 359 3 56.7 1.3 4.2 80 41
5:1:2:2 797 / 344 3 54.5 1.6 4.8 70 44
240 9:1 800 / 359 28 5.3 1.6 3.5 9040
7:1:2 805 / 345 31 5.0 1.7 4.6 90 4
514 793 / 351 34 58.2 1.9 3.2 105 40
5:1:2:2 795 / 367 33 5.4 1.7 4.4 90 4
Std.  Deviation 10.23 / 29.00 3.42 1.23 0.17 0.72 10.50 1.39
o 1.29 / 7.88 11.26 2.21 10.29 18.51 11.75 3.37
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8% 11.0% ~30.4% 13.2% ~ 89.
3% 35.3% ~ 62.5% 23.
5% ~128.2%
180 ~ 240 kg ha™'
3:1:3:3  5:1:2:2
GB/T17892 -
1999 7
5:1:4 5:1:2:2  3:1:3:3
SB/T10137
-1993 8 240 kg ha™!
: 3:1:3:3  5:1:2:2
3~69~16
150 x 10* ha™! Ayoub P 60 %
180 kg ha™! 9:1 7:1:2 40%
16
240 x 10* ha™! 180 kg ha™!
240 kg ha™! 9:1 7:1:2

GB/T17893 - 1999

3:1:3:3>5:1:2:2>5:1:4
>7:1:2>9:1

1.1% ~4.1% 1.2% ~
1.5% 3.5% ~8.0%

180 ~ 240 kg ha™'
: 3:1:3:3
18.0% ~ 47.6% 36.6% ~ 63. 5:1:2:2 240 x 10*



180 kg ha™!

7:1:2
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