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Effects of nitrogen fertilization on protein components contents
and processing quality of different wheat genotypes
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Abstract Effects of nitrogen application amounts on protein components contents and glutenin subunits HMW-GS

LMW-GS  of wheat genotypes with different qualities namely Jimai 20 strong gluten — Taishan 23 middle gluten and
Ningmai 9 weak gluten were studied by reversed-phase high-performance liquid chromatography RP-HPLC  and the
relationships between protein components contents and processing quality were analyzed. Results show that total protein
content and its components contents are increased at first and then decreased with the increase of nitrogen application
amounts for Jimai 20 and Taishan 23. The protein components contents are higher and the processing quality is better un-
der the treatment of applying nitrogen at N 240 kg/ha while HMW-GS is retrained synthesis under the excessive nitrogen
fertilization which is one of reasons which decrease protein quality for strong and middle gluten wheat. With the increase
of nitrogen application amounts all protein components contents for Ningmai 9 are significantly increased and processing
quality become poor. On the condition of applying nitrogen fertilizer for the three cultivars the increased extents of

glutenin and gliadin contents are significantly higher than those of albumin + globulin contents which is an important
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reason to improve strong and middle gluten wheat grain protein quality with applying nitrogen fertilizer. Total protein and

gliadin contents are not significant different between Jimai 20 and Taishan 23 and glutenin gluten protein  HMW-GS
LMW-GS and GMP contents and the ratios of HUW/LMW and Glu/¢gli of Jimai 20 are higher than those of Taishan 23

which is an important reason for Jimai 20 obtaining higher dough development time and dough stability time than those of

Taishan 23.
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2 mL 0.45 pm 1
500 1.0.1% V/V N 240 kg/hm?
+ N 360 kg/hm?
200 80 100 pL 9
1.2.3 880101 +
Brabender 60%
810106002
Brabender BAU-A
GB/T 15685-1995
DPS +
10.6%~21.3% 9.4%—36.6%
2 2.8%—5.6% +
2.1
20 20 23
23 +
20 Glu/Gli
Glu/Gli
NO N180 N180 9
N240  N360 N240  N360 +
1
Table 1 Effects of N-fertilizer rates on protein components contents in kernel
+
Cultivar Treatment Glutenin Gliadin Gluten protein ~ Albumin + globulin Total protein Gluw/Gli
% % %o % %
20 NO 3.05¢ 4.46 b 7.51 ¢ 2.74 b 12.06 ¢ 0.68 a
Jimai 20 N180 3.21b 4.72 a 7.93 b 2.87 a 13.76 a 0.68 a
N240 3.39 a 4.87 a 8.25a 291 a 14.32 a 0.70 a
N360 3.2 a 4.84 a 8.16 a 291 a 13.97 a 0.69 a
23 NO 2.45¢ 4.61 b 7.06 ¢ 3.06 b 11.85b 0.53 b
Taishan 23 N180 2.71 b 4.74 a 7.45b 3.19 a 14.01 a 0.57 a
N240 2.89 a 4.84 a 7.72 a 3.19 a 14.19 a 0.60 a
N360 2.85a 4.84a 7.69 a 3.20 a 14.09 a 0.59 a
9 NO 2.12d 3.67d 5.79d 2.58 b 10.48 ¢ 0.58 a
Ningmai 9 N180 24l ¢ 4.19 ¢ 6.60 ¢ 2.66 a 11.32 b 0.58 a
N240 2.67b 4.62b 7.30 b 2.67 a 12.43 a 0.58 a
N360 2.80 a 4.84 a 7.64 a 2.69 a 12.49 a 0.58 a
Note 5% Different letters within the same cultivar are significant at 5% level under differ-
ent treatments.
2.2 HMW-GS LMW- 20 23
GS HMW/LMW LMW-GS N240 N360
2 N180 HMW-GS
HMW-GS LMW-GS N240 N180 N360



36 16
N180  N360 20 23 HMW/
HMW-GS LMW 9
HMW-GS
2 HMW-GS
9 HMW-GS LMW-GS 3.4%—~6.3%
LMW-GS 6.6%—15.6% LMW-GS
N240  N360 HMW-GS
N180 HMW-GS LMW-GS
N360 20 HMW/LMW 20 > 23 >
23 HMW/LMW
2
Table 2 Effects of N-fertilizer rates on glutenin fractions contents in kernel
Cultivar Treatment o wb-gliadin i HMZ GS LM‘O)/Z ” Glutenjza HMW/LMW
20 NO 0.04 a 0.77 ¢ 2.24 ¢ 3.05¢ 0.35 ab
Jimai 20 N180 0.05 a 0.81b 2.35b 3.21b 0.34 b
N240 0.06 a 0.88 a 2.45 a 3.39 a 0.36 a
N360 0.05 a 0.83 b 2.44 a 3.32a 0.34b
23 NO 0.04 a 0.60 ¢ 1.81¢ 2.45¢ 0.33 a
Taishan 23 N180 0.05 a 0.66 b 2.00 b 2.71b 0.33 a
N240 0.04 a 0.71 a 2.14 a 2.89 a 0.33 a
N360 0.05 a 0.65b 2.15a 2.85a 0.30 b
9 NO 0.03 a 0.46 ¢ 1.63 ¢ 2.12¢ 0.28 a
Ningmai 9 N180 0.04 a 0.53b 1.88 b 2.45b 0.28 a
N240 0.04 a 0.61 a 2.08 a 2.73 a 0.29 a
N360 0.04 a 0.62 a 2.13 a 2.80 a 0.29 a
Note  HMW-GS— High molecular weight glutenin subunits LMW-GS— Low molecular weight
glutenin subunits. 5% Different letters within the same cultivar are significant at 5% level under
different treatments.
2.3 20 23 GMP
NO
GMP GMP
HMW-GS
9 GMP N240  N360
N180 GMP
20> 23>
3 %
Table 3 Effects of N-fertilizer rates on kernel GMP content 2.4
20 23 9
Treatment Jimai 20 Taishan 23 Ningmai 9
NO 3.24 ¢ 221 ¢ 2.06 ¢ 4 20 23
N180 3.76 b 2.96 b 2.47b
N240 4.12 a 3.05a 2.72 a N240 N180 N360
N360 3.88 b 291b 2.79 a 9
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20 23 20 N240 N360 23
9 N180 N240  N360 9
N240  N360 N180 N360
150  /m’
9 20 23
20 23 N240 240 kg/hm’
N360 N180 360 kg/hm?
20 23 9 N180
N240
4
Table 4 Effects of N-fertilizer rates on dough development time stability time wet gluten
content and sedimentation volume in kernel
Cultivar Treatment Dough crlslv;l time  Dough rsr:larlla time ~ Wet gluot/(;n cont. Sedimer:];L volume GIl'(agI;I h}IrIi;ld
20 NO 4.8c 89¢ 27.1b 37.2b 7510.0 ¢
Jimai 20 N180 54D 15.7b 30.6 a 40.2 a 8366.9 ab
N240 5.8a 16.5 a 32.0a 41.2 a 8558.2 a
N360 53b 16.0 b 31.5a 40.9 a 8539.8 a
23 NO 2.5¢ 2.6c 28.3b 24.2 b 8150.7 b
Taishan 23 N180 2.7b 3.3b 33.8a 27.3 b 9711.4 a
N240 32a 3.6a 33.5a 28.6 a 9922.7 a
N360 2.8b 3.4b 32.5a 28.1a 9734.7 a
9 NO 2.0d 1.7d 21.9¢ 19.84d 5851.4d
Ningmai 9 N180 2.6¢ 2.7¢ 26.2 b 20.6 ¢ 6810.8 ¢
N240 2.8b 3.0b 28.1 a 22.3b 7041.8 ab
N360 3.7 a 3.2 a 29.2 a 26.5 a 7207.7 a
Note 5% Different letters within the same cultivar are significant at 5% level under differ-
ent treatments.
2.5 +
5 HMW-
GS LMW-GS GMP 3
Glu/Gli HMW/LMW 3.1
N 225 300
kg/hm?
n 15
11
HMW-GS LMW-GS GMP Glu/Gli 10
10 16-18

HMW-GS/LMW
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Table 5 Correlation coefficients between protein components contents and processing quality
Item Dough development Dough stability Wet gluten Sedimentation

time time content volume

Total protein content 0.52 0.52 0.96" " 0.64"
Glutenin content 0.92"" 0.86" " 0.64" 0.93" "

Gliadin content 0.49 0.39 0.54 0.54

Gluten protein content 0.77"" 0.68" 0.83"" 0.80" "

+ Albumin + globulin content -0.02 0.01 0.82"" 0.20
Glu/Gli 0.94" " 0.93"" 0.22 0.92" "
HMW-GS HMW-GS content 0.93" " 0.89" " 0.63" 0.97" "
LMW-GS LMW-GS content 0.90" " 0.84"" 0.63" 0.90" "
HMW/LMW 0.75" " 0.73"" 0.54 0.85""
GMP GMP content 0.93"" 0.92"" 0.60" 0.95""

Note % » % 0.05 0.0l Indicate significance at 0.05 and 0.01probability levels respectively.
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