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Effects of nitrogen application rate on yield and grain quality of
mechanical-transplanted hybrid japonica rice Xuyou403
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Abstract Effects of the different nitrogen application rates on yield and quality of mechanical-transplanted hybrid rice
were studied under the yearly rice-wheat crop system in the Lixia River area. The cultivar is Xuyoud403 a mid-season hy-
brid japonica rice cultivar. With the increase of nitrogen application rate the harvested panicles per plant number of
grains per panicle and the grain yield are increased first and then decreased the 225 kg/ha nitrogen application rate is
rate for the highest production. The grain filling rate and 1000 —grain weight appear to be decreased along with the in-
crease of nitrogen application rate. The nitrogen application rate mainly affected the chalkiness degree and the chalkiness
rate then setback the other rice qualities were less effected. The milled rice qualities the surface area and section
area are at their best values at the 225 kg/ha nitrogen application rate the same as the grain yield while the other grain
qualities trended to be bad with the increase of nitrogen application. Considering the grain yield and quality together the
225 kg/ha of nitrogen fertilizer rate is suitable for rice production.
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1
Table 1 Effects of nitrogen application rate on yield and components of mechanical-transplanted hybrid rice
Panicles 5 5 i ain 1z - grai . Grain yield
Year Treatment oo Gll\;lom;; :;)iv(\:rleers Filled go;jm rate 1000 g;am wt kg/hzn ‘
2005 N1 105.0 e 263.2d 85.2 a 25.6 a 6046.7 eE
N2 139.5d 266.5 be 80.1 b 25.3b 7411.0 dD
N3 178.0 a 272.4 a 75.2 ¢ 252 ¢ 9103.5 aA
N4~ 168.0 b 267.5b 73.8 d 25.2¢ 8442.7 bB
N5* 163.5 ¢ 265.6 ¢ 70.8 e 25.0d 7622.1 ¢C
CV % 19.37 1.27 7.37 0.87 14.96
2006 N1 105.9 € 268.7 e 84.1a 25.9 a 6292.4 eE
N2 141.0d 271.2 ¢ 80.3 b 25.5b 7728.5 dD
N3 179.3 a 289.3 a 78.3 ¢ 25.4 ¢ 9510.0 aA
N4~ 178.2 b 277.7b 72.1d 25.34d 8814.5 bB
N5~ 176.0 ¢ 269.8 d 67.94 € 25.1e 7950.6 cC
CV % 20.68 3.10 8.47 1.28 15.09
Note 5% Values followed by different letters within the same column are significant at 5%
level. The same below. N4 and N5* 20%  50% Tndicated there are 20% and 50% lodging respectively.
2
Table 2 Correlation and path coefficients between the yield components
Correlation coefficient Y X3
Year Yield component X, X3 X, Xs Y Pi-Y Pi-X3
2005 X 0.803 0.999" " -0.894" -0.858 0.954™ 0.938
Xy 0.829 -0.464 -0.44 0.925" 0.075
X3 -0.874 -0.838 0.965" "~ 1.415
X4 0.970"* -0.72 0.356
Xs -0.674 0.166
Pe? 0.003 0
2006 X 0.598 0.992"* -0.79% -0.903" 0.903" 0.897
X, 0.695 -0.017 -0.204 0.858 0.159
X3 -0.716 -0.842 0.946™ 1.212
X4 0.947° -0.459 0.559
X5 -0.65 -0.159
pe? 0 0.007
Y— Yield X,— Effective panicles Xo— Total panicles X;— Total glumous flowers Xy— Filled grain
rate  Xs— 1000-grain weight Pe*— Surplus path Ry o5 =0.878 Ry =0.959
2.2
2.2.1 3
Ta0s = 0.999” ¥ 1y = 0.992"
Ta0s = 0.829 Ty 26.88  20.48
=0.695 P >0.05 0.46 403
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Table 3 Effects of nitrogen application rate on appearance quality of mechanical-transplanted hybrid rice
Treatment Chalkiness rate Chalkiness degree Length Wideness ~ Thickness  Su dcezarea Sectlonzarea LW
% % mm mm mm mm mm
N1 2.6e 3.80 e 4.86 a 2.66 d 1.94 b 10.43 a 7.77 a 1.83 a
N2 28.9d 4.19d 4.66 b 2.70 ¢ 1.96 a 10.14 b 7.63 b 1.73 b
N3 34.7 c 4.27 ¢ 4.58 c 2.74 a 1.96 a 9.94 e 7.43 e 1.67 c
N4 36.9b 5.61b 4.56 d 2.73 b 1.96 a 9.98 d 7.44 d 1.67 ¢
N5 38.9a 7.04 a 4.54 ¢ 2.74 a 1.96 a 10.06 ¢ 7.45 ¢ 1.65d
CV % 20.48 26.88 2.83 1.27 0.46 1.93 2.00 4.30
4 2006yr

Table 4 Effects of nitrogen application rate on milling cooking & nutritional quality of mechanical-transplanted hybrid rice

Treatment Brown rice Milled rice Head milled rice Protein content Amylase content Gel consistency
reatmen % % % % % o
N1 85.5¢ 73.1¢ 64.4 be 9.5¢ 16.2 a 67.3 a
N2 86.8 b 75.7b 65.1b 10.2 b 159b 65.8 b
N3 8.4 a 78.0 a 67.3 a 10.3 ab 15.9b 63.2d
N4 85.3d 72.1d 64.1¢ 10.3 a 15.7 ¢ 61.0 ¢
N5 85.2 e 71.9 € 63.0d 10.3 a 14.7d 583 e
CV % 1.6 3.5 2.5 3.4 3.6 5.7
2.2.3 RVA 1 250
403 RVA 200
N5 2
E |50
2
L
z 100
NI — N4 §
£ 50
5 NI ~N4 P2
RVA 07
0 3 & 9 12 15
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RVA Fig.1 RVA profiles of mechanical-transplanted hybrid rice

under the different nitrogen application rates
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Table 5 Effects of nitrogen application rate on RVA profiles of mechanical-transplanted hybrid rice

Peak Trough Breakdown Final visc Setback Peak time Pasting temp.
Treatment ;
cp cp cp cp cp min C
N1 2469 a 1649 a 820 b 2554 a 8 b 6.3 78.4 a
N2 2366 ab 1595 ab 771 b 2471 a 105 a 6.3 77.4 a
N3 2337 ab 1536 b 801 b 2442 ab 105 a 6.3 77.5 a
N4 2311 b 1512 b 799 b 2420 ab 109 a 6.3 78.3 a
N5 2314 b 1367 ¢ 947 a 2322 b 8¢ 6.1 76.7 a
CV % 2.9 3.9 2.5 2.4 10.7 0.5 0.6
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