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Table 1. Soil fertiliy before experiment

pH EC OM. IN' Brayl 1.0 M NH4OAc 0.1 M HCI
Treatment 1:1 1:5 P K Ca Mg Cu Mn Z7n Fe
dSm' gkg' mg kg

Topsoil 567 023 298 16.1 33 80 1,366 235 16 21 22 2,293
Subsoil 6.10 018 209 119 30 44 1,355 239 15 24 17 1,793

! Inorganic nitrogen = NO;+NH,-N.
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Table 2. Influence of different nitrogen levels on agronomic characteristics and yields in three rice
varieties

40 Days after Transplanting Maturity stage ~ Grain 40 Days after Transplanting Maturity stage ~ Grain

N Plant Tiller Plant Panicle yield Plant Tiller Plant Panicle yield
kgha!  height number  height number (kg ha™) height number  height number (kg ha™)
(cm) (cm) (cm) (cm)
The first crop The second crop
Tainan 11
0 647" 251° 896 230° 57140 555 20.5° 982° 182" 5265
90  713° 313 956° 267° 6,667 598° 224 1051 188" 5794%
150 737 3218 1012° 279°  7,010° 627 248°  109.6° 214" 6296
210 750* 341 103.8° 299°  7,116°  652° 268 113.0° 234® 6376
270 773 344" 1064 299° 66145 677 284" 1158 254* 5952°
Taiken 9
0 68.2° 212°  972° 199° 5238 632° 199°  1002° 174> 5370°
90 722" 262°  1055° 241° 6322  664° 21.8° 1058 178" 5635%
150  741* 269"  109.1% 245" 6,534 709° 22°  1107° 193® 6270°
210 767° 266" 1144 253 6455 749® 246" 1141 1901% 5847
270 79.1° 319°  1184* 275° 5582 7720 259°  1173*  206° 6323°
Taichung Sen 10
0 71.0° 23.1°  108.1° 172°  6296" 61.7° 24.9° 99.5° 164" 5,132°
90 775" 269 1151° 199° 7,142 673° 262 1048 199° 5370%
150  80.7* 286" 120.1° 197 7,037°  71.0° 296" 112.0° 202° 5,661°
210 854° 283" 122.1* 209°  7,116° 762" 201  1141*  185% 4,550
270 852 278" 1230° 209°  6,667° 82.0° 312 1149*  185% 4,180°

! Within columns, data followed by the same letter are not significantly different, using LSD (P = 0.05).
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Fig. 1. Multiple correlation between nitrogen fertilizer amounts and rice yield of variety Tainan No.11 in

two crop seasons
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Fig. 2. Multiple correlation between nitrogen fertilizer amounts and rice yield of variety Taiken No.9 in
two crop seasons
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Fig. 3. Multiple correlation between nitrogen fertilizer amounts and rice yield of variety Taichung Sen

No.10 in two crop seasons
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Table 3. Influence of appling different amount of nitrogen fertilizer on soil fertility after experiment in the

first crop
N pH  EC OM. IN' Brayl 1.0M NH40Ac 0.IM HC1
1:1 I:5 P K Ca Mg Cu Mn Zn Fe
kgha dSm' gkg' mg kg

Tainan 11
0 5132 024 301° 319"  41* 63" LI83* 211 174 26° 19 201l
90 510 028 314® 355 37 56 1,187 213 170 21 170 1873°
150 512 032° 323 380 44° 55 12100 218 170 21 18 1,935
210 491°  029* 336°  322°  45° 500 1,115 201° 17 17 180 1,796°
270 505° 030 305" 374 38 50° 1111 201° 160 170 16° 1,786

Taiken 9
0 5150 026° 322" 413 35 55 1236 2217 16 25% 15°  2,009°
90 508" 029" 344 388 34° 51 1336° 232 150 217 14 2,092°
150  506® 026" 353® 338> 33 47° 1310 231* 16° 20 14* 1,868
210 495°  025% 365 423* 37" 43° 1247 2200 16° 16" 14°  1,929°
270 491° 028" 324°  341° 35 43° 1239 210° 15 17* 13* 2,076

Taichung Sen 10
0 507 031" 322° 289 34 50°  1337° 234 14° 21 14* 2,189
90 493"  030° 344 285" 36°  38™ 1201 232  13* 16° 13*  1,802°
150 498" 028" 353® 200 377 42" 1352* 239 14° 15° 14°  1,909®
210 481"  031* 365" 331° 33 37 1301 223 14 13° 14 1,865°
270 478 024° 324° 259" 35 36° 1,190 207° 13 12 12° 1,697

! Inorganic nitrogen = NOy+NH,-N.
2 Within columns, data followed by the same letter are not significantly different, using LSD (P = 0.05).
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Table 4. Influence of appling different amount of nitrogen fertilizer on soil fertility after experiment in the
second crop

N pH EC OM IN' Bryl 1.0M NH40Ac 0.IM HC1
1:1 1:5 P K Ca Mg Cu Mn Zn Fe
kg ha dSm' gkg' mg kg™
Tainan 11
0 6402 029° 276" 1563 82 49° 1566° 154 20 120° 30" 2463
90 632" 032* 281% 1633* 88 52 1607 158  19° 98 30° 2316
150  6.19° 030° 302° 1773 88  43* 1516 149° 18 83® 29* 2297
210 603 034°  289% 1540 87° 39° 1476 143 19* 8 30  2213°
270 6050 038 270° 1470 83"  40° 1419 150° 18 89P 29° 2289
Taiken 9
0 622 036° 293 1470° 83 49° 15470 94 19° 98 28"  2.634°
90 600" 034* 290° 1493 87° 47 1411 79* 150 72° 25 243¢°
150 608" 030° 282" 1633* 87° 45 1414® 75 168 59°  23° 2278
210 601° 0.29° 279 1330 94* 45  1292°  63* 17" 66> 24  2394°
270 601° 031°  270° 1447* 86> 43" 1326 68 18  79* 26 2439°
Taichung Sen 10
0 638 021° 249* 1634° 79° 39° 1257 66" 17° 75 25°  2,019°
90  6.16° 031® 244® 1577° 77* 38 1327 79°  17* 62 25 2,053°
150 588 030° 259° 1260 76° 38  1209° 73160 52° 24 1,994°
210 600° 031 237° 1190 73 28° 1232 74 15 500 22°  1,891%
270 578°  040° 256 1097° 72 37 1325 81* 17 71* 26" 2,089°
! Inorganic nitrogen = NO;+NH,-N.
2 Within columns, data followed by the same letter are not significantly different, using LSD (P =< 0.05).
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Experiments of Optimal Rate of
Nitrogen-fertilizer in Producing Maximum Yield
of Rice Tainan No. 11, Varieties Taiken No. 9 and

Taichung Sen No. 10 in Soils Group of Sand
Stone Shale and Slate Mixed Alluvial

Hong-Tang Chen’, You-Hong Zeng’, Ya-Wen Kuo® and Chia-Chi Cheng®

ABSTRACT

The experiments were implenented in sand shale and clay slate mixed alluvial soil
belongs to Koucuo soil series for understanding the influence of five nitrogen fertilizer
levels on yield of three rice varieties inclueded Tainan No.11, Taiken No.9 and Taichung
Sen No.10. Experimenrtal results showed higher amounts of nitrogen fertilzer input can
produce higher rice yields, however fertilizer amount higher than 270 kg N ha™ would
decrease rice yield. For producing maximum yields of rice varieties Tainan No.11, Taiken
No.9 and Taichung Sen No.10 in the first crop, the optimal rate of nitrogen fertilizer is
177, 152 and 156 kg N ha™' respectively, in the second crop, the optimal rate of nitrogen
fertilizer is 190, 150 and 92 kg N ha™' respectively. After experiment, increasing nitrogen
fertilizer application would decrease soil pH and exchangeable potassium content, which

infer the need of increasing potassium fertilizers.

Key words: Nitrogen fertilizer, rice, yield and soil series

! Contribution No.0924 from Taichung DARES, COA.
% Assistant Researcher of Taichung DARES, COA.
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