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Optimum Nitrogen Fertilization Based on Soil Testing for Rice Cultivation in Different

Paddy Soils

Yong-Jo Choi, Young-Han Lee’, Seong-Tae Lee, and Jin-Ho Kang" (Gyeongsangnam-do Agricultural Research and
Extension Services, Jinju 660-360, Korea, “Division of Applied Life Science, Gyeongsang National Univ., Jinju

660-701, Korea)

ABSTRACT: Environment friendly agriculture is nowadays a major trend to sustain balanced agricultural
ecosystem, keeping its productivity. This study was conducted to determine the optimum levels of nitrogen
(N) application for improving rice productivity and reducing N loss through N application based on soil
diagnosis. Four levels of N were applied with 0, 50, 100 and 150% of recommended levels by soil testing
in 4 different paddy soils (i.e. normal, sandy, ill-drained and immature soils). Across N treatments, the
greatest grain yield was observed in sandy soil and the lowest in ill-drained soil. The grain yield tended to
decrease with increasing N application from 50% to 150% of recommended levels, except ill-drained soil.
To ensure maximum yield, the optimum levels of N application were estimated at 120 kg, 153 kg and 173
kg ha” in normal, immature and sandy soil, respectively.
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Table 1. Chemical properties of four different paddy soils used in this study

Soil type Soil ~ pH  OM P,Os _Ex Cat (cmol kg') CEC AvSIO;

YP series  (15) (gkg’) (mgkg') K Ca Mg (amolkg") (mgkg")
Normal (Uryong) YuB 5.7 29 231 0.58 4.6 1.0 13.5 152
Sandy (Hapchon) Se 5.6 43 148 019 39 07 184 105
Il-drained (Hamyang) Hh 5.8 25 42 0.19 4.4 1.0 11.2 218
Immature (Hadong) TkC 6.2 33 51 057 61 14 11.2 270

Table 2. The change of average temperature, cumulative and amount of rainfall

sunshine hours during rice growing

season
Region June July August September Oct.
Midlle Late FEarly Midlle Late Early Midlle Late Early Midlle Late Early
Uryong 226 230 258 268 270 262 269 262 234 187 195 180
Temperature ~ Hapchon 231 228 256 263 259 254 265 252 225 184 188 175

() Hamyang 227 224 254 257
Hadong 227 225 250 270

260 252 260 248 221 178
2.7 261 272 266 235 191 197 187

182 171

Uryong 6.7 2.2 5.2 54

6.2 48 5.4 5.0 4.6 4.8 45 71

Cumulative  pranchon 63 22 57 36 43 - - - - - - -

sunshine

hours (hrs) Hamyang 6.9 23 5.6 4.3 6.7 - - - - - - -
Hadong 8.2 21 55 6.3 7.7 - - - - - - -
Uryong 12 109 354 302 306 280 135 444 97 461 02 5.4

Am‘l?r‘:fntu"f Hapchon 64 100 368 514 230 8 220 324 88 393 08 6.5

ra a

(mm) Hamyang 157 131 517 405 294 299 144 484 81 607 00 3.3

Hadong 3.0 14.7 38.8 52.0

409 790 454 428 192 595 5.7 7.8
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Fig. 1. Relation between total nitrogen application and
yield of four different paddy soils.

Table 3. Comparison of yield components and yield to different soil types of paddy field

. t Culm Spike Grain Ripening 1,000 .
Soil type N label length per hill per spike ratio grain wt. Yield
(%) (cm) (no.) (%) ® (Mg ha™)

0 105 16.4 82.1 57.1 232 5.41a*

50 110 16.2 85.1 60.7 203 5.57a

Normal

100 120 19.7 100.3 48.4 211 5.46a

150 114 18.7 85.7 50.9 19.8 5.30a
0 95 20.8 76.3 61.2 22.5 5.93b
50 100 19.7 82.9 63.7 21.7 6.00b

Sandy

100 98 18.6 93.3 58.2 21.9 5.73b
150 105 21.6 78.1 59.0 201 5.30a

0 89 12.9 79.5 53.2 221 4.83a

50 9 16.4 . 58.0 220 4.89
Tll-drained ° 58 N
100 92 15.7 74.8 515 201 5.10a
150 9% 15.9 79.7 57.2 20.5 5.20a
0 86 11.7 712 799 251 451a

50 105 15. . 59.0 221 6.68

ature 5.6 86.9 C
100 113 16.2 98.5 46.7 19.9 5.62b
150 118 18.1 86.2 55.5 19.6 5.25b

TNitrogen fertilization (%) based on soil testing.

*Values having the same letter within each paddy field are not significantly different at 5% probability.
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Fig. 2. Changes in pH (A) and organic matter (B) with
time in different paddy soils. BTS, before transplanting
stage; 14DAT, 14 days after transplanting; PFS, panicle
formation stage; HDS, heading stage; HVS, harvesting
stage and N 1.0, application of nitrogen 100% by soil
analysis.
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Fig. 3. Changes in K/ v(CGa+3g) (A) and SiO) OM ratio
(B) with time in different paddy soils. BTS, before
transplanting stage; 14DAT, 14days after transplanting;
PFES, panicle formation stage; HDS, heading stage; HVS,
harvesting stage; N 1.0, application of nitrogen 100% by
soil analysis.
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