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Effect of Nitrogen Split Application Methods under
Different Soil Textures on Growth and Yield of Rice
in Direct Seeding on Dry Paddy

Chung Kon Kim*, Yong Dae Yun*, Won Ha Yang* and Yun Jin Oh*™*

ABSTRACT : This experiment was carried out at National Crop Experiment Station in 1994 to
obtain basic information of growth characters and yield of rice under various nitrogen split appli-
cation methods on different soil textures in direct seeding on dry paddy., Hwaseongbyeo sown on
April 27 by flat drill seeding, and irrigation was done at 3 leaf stage after seedling establishment.
Number of seedling stand was 159~177 seedlings per m? regardless of soil texture and nitrogen
application method. Number of panicle per unit area in loam was higher than in sandy loam, and
it also was higher in top dressing plots, which were 3 times application at rate of 40-30-30% (3rd
leaf stage -7th leaf stage -panicle initiation stage) and 4 times application 10-30-30-30%(basal
-3rd leaf stage -7th leaf stage -panicle initiation stage), than in conventional method. Leaf
colour, leaf area index and dry matter production at heading stage were highest at top dressing
plots among the nitrogen application methods in both sandy loam and loam, Lodging index in top
dressing plots increased by low breaking weight with long culm. There were field lodging of de-
gree 3 in top dressing plots. Rice yield in sandy loam, loam increased by 7~9%, 6~9% in top
dressing of nitrogen, respectively.

Key words : Rice, Direct seeding on dry paddy, Nitrogen split application, Soil texture, Lodg-
ing, Dry matter production, Yield.
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Table 1. Split application rate of nitrogen at
different growth stage of rice

Treat Split application rate of nitrogen(%)
-ment

No. Basal 3rd 5th 7th

Panicle

leaf leaf leaf initiation
stage stage stage stage
T1 40 0 30 0 30
T2 0 40 0 30 30
T3 10 30 0 30 30
T4 20 0 30 0 30
TS5 (70) 0 0 0 30

() is a slow releasing fertilizer. T4 : 20% reduced
application of nitrogen fertilizer,
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Table 2. Seedling stands and tillers of rice plant under various nitrogen split application
methods on different soil texture in direct seeding on dry paddy

Treat Sandy loam Loam
Ment No.of  No, of tiller per m*  No. of No. of  No. of tiller per m>  No, of
No. seedling panicle B/A  seedling panicle D/C
stand 70 85 HD per m? stand 70 85 HD /m?
/m?*(A) DAS DAS (B) /m?(C) DAS DAS (D)
T1 171 567 491 399 383 2.2 165 595 516 429 396 2.4
T2 161 601 571 456 437 2.7 163 641 579 484 453 2.8
T3 159 643 575 437 412 2.6 173 683 593 451 419 2.4
T4 167 445 421 385 316 1.9 177 469 443 393 343 1.9
T5 171 445 391 384 325 2.0 165 481 415 387 332 2.0
LSD NS  126° 131* 3§ 35 NS 105 114* NS = 63*

* * s a significant at 5%, 1% level, respectively. NS : Non-significant, DAS : Days after seeding, HD : Head-

ing stage.
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Table 3. Dry matter production and leaf colour of rice plant under various nitrogen split appli-
cation methods on different soil texture in direct seeding on dry paddy

Treat- Sandy loam Loam
ment Leaf colour (SPAD) Leaf Dry Leaf colour(SPAD) Leaf Dry
No. area matter area matter
70 HD 30 (B/A)x index Wt 70 HD 30 (B/A)X index Wt
DAS (A) DAH(B) 100(%) (g/m?) DAS (A) DAH(B) 100(%) (g/m?)
T1 31.8 360 292 8L.1 509 995 330 373 328 91.1 6.20 1109
T2 383 369 303 821 623 1088 385 37.7 336 91.1 6.47 1201
T3 385 37.1 306 825 634 1120 384 381 33.9 91.4 6.67 1219
T4 30.7 365 28.7 78.6  4.24 901 32.4 368 30.2 82.7 484 980
TS 285 350 29.6 84.6 417 886 3.9 364 31.9 91.1 461 925
LSD 1™ 120 1.3 0.96* 130 1.5* NS 2.3* 1.36 123"

* **is a significant at 52, 1% level, respectively. NS : Non-significant. DAS : Days after seeding, HD : Head-
ing stage, DAH : Days after heading. Leaf area index and dry matter weight is collected at heading stage.
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Table 4. Lodging characteristics of rice plant under various nitrogen split application methods
on different soil texture in direct seeing on dry paddy

Soil Treat Plant Internode length(cm) HGC Moment Break Thickness Lodging Field
texture -ment height -ing of culm lodging
No. (cm) N3 N4 N5 (cm) (cm- g) (Wt. g) wall(mm) index (0-9)
Sandy T1 99 9.4 6.6 3.0 44.9 872 814 0.66 135 1
loam T2 101 10.2 7.2 3.6 45.3 871 741 0.64 148 3
T3 102 10.4 7.2 3.8 45.2 926 749 0.63 155 3
T4 98 9.1 6.6 2.8 44.9 815 811 0.67 128 0
T5 98 8.9 5.7 2.6 44.2 843 837 0.70 122 0
LSD NS 1.2* 0.8 NS NS - NS 0.04** 19*
Loam T1 102 10.3 6.7 2.8 45.5 969 754 0.69 160 1
T2 105 11.5 7.8 4.1 47.4 1086 755 0.67 180 3
T3 109 11.9 8.1 4.4 49.6 1128 743 0.65 190 3
T4 100 94 6.2 2.6 45.0 900 763 0.75 149 0
TS 97 9.5 5.9 2.0 44.0 742 723 0.68 130 0
LSD 4= 1.1* 0.9* 1.4 1.6* - NS 0.06* 19

*» ** is a significant at 5%, 1% level, respectively, NS : Non-significant. HGC : Height of gravity center. Mo-

ment = Culm lengthXtop fresh weight. Lodging index [(top weightxculm length) +breaking weight]x100.
Breaking weight measured 12cm from base of culm with leaf sheath.
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Table 5. Grain characters of brown rice, yield components and vield of rice under various nitro-
gen split application methods on different soil texture in direct seeding on dry paddy

Soil Treat Field
texture -ment grain
No. Panicle m?(x1000) (%)

No. of spikelets
grain

1,000 Milled Yield
yield
Wt.(g) (t/ha) (%) HR GR DG IG CG

Grain characters of brown rice(%)

index

Sandy T1 83 31.7 90.2 225 508 100 86.5 10.7 0.1 2.9 0.1
loam T2 79 34.4 87.8 225 541 107 84.8 11.2 0.4 3.6 0.0
T3 86 35.3 874 224 552 109 84.6 11.5 0.3 3.5 0.1

T4 93 29.3 91.0 219 477 94 87.1 9.8 0.3 2.7 0.1

T5 90 29.4 91.9 22.6 476 94 87.9 9.5 0.6 2.2 0.1

LSD NS 4.2* NS NS 0.44" NS NS NS NS NS

Loam T1 82 32.4 90.2 228 522 100 84.7 11.3 1.1 2.8 0.1
T2 79 35.6 88.3 22.7 553 106 83.0 11.8 1.0 4.1 0.1

T3 88 36.7 87.3 228 5169 109 82.7 12.5 0.4 4.4 0.1

T4 89 30.4 90.1 224 491 94 86.0 9.8 0.6 2.8 0.2

TS 91 30.1 90.8 225 486 93 86.6 9.8 0.7 2.8 0.1

LSD NS 4.5 NS NS 0.59* 3.0 NS NS 1.2* NS

* is a significant 5% level. NS : Non-significant. HR : Head rice. GR : Green rice DG : Damaged grain, IG :

inmature grain. CG : Coloured grain.
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