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Effect of Nitrogen Management on Rice Growth and Yield under
Different Seedling Density in Puddled-soil Drill Seeding

Sang Su Kim*, Nam Hyun Back*, Seon Young Lee* and Dong Sam Cho*

ABSTRACT : This study was carried out to clarify the proper nitrogen application methods
under the different seedling density in puddled-soil drill seeding of rice. Seedling density was
adjusted as 30, 60, 90, 120 and 150ea /m? just after emergence and nitrogen was applied with
five methods including conventional respectively.

The maximum tillering stage was shorten as the seedling density was increase but decreased
the percentage of productive tillers. Lodging was occurred serverely as the seedling was more
than 120ea /m?, when nitrogen was applied at panicle initiation stage. Grain yield wasn’t signifi-
cantly different among seedling densities when it was more than 60ea /m?, but the density of
30ea /m? was decreased. It wasn't significantly different among the nitrogen application
methods when it was more than 90ea/m? but was higher at early application of tillering
fertilizer (T,) than conventional method when the seedling density was less than 60ea /m?.
Supposing that the yield of reseeding is the same as optimum seedling density, minimum seed-
ling density needs for reseeding would be less than 55 ea /m? as the aspect of income allowed
for managing expense,

Key words : Rice, Direct seeding, Puddled-soil drill seeding, Seedling density, Nitrogen application,
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Table 1. Methods of fertilizer application in direct seeded rice

N. Split application (%)

Treatment Remark
No. Basal 3rd leaf stage  5th leaf stage 25 DBH
T1 40 - 30 30 ()* : slow release
T2 40 30 20 10 fertilizer (N-P,05-K,O
T3 (80)* - - - =18-12-13%)
T4 (80)* 20 - -
Ts (100)*

Table 2. Physico-chemical properties of soil before experiment

Soil pH OM Av, Ex.cat.(me /100g) CEC TN Textual
depth(cm) (1:5) (%) P,Os(ppm)  Ca Mg K (me /100g) (%) class

0-10 5.5 2.3 126 2.8 2.1 0.27 11.0 0.15 SIL

10-20 6.6 2.2 105 2.3 2.1 0.24 9.8 0.14 SIL
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Table 3. Days for maximum tillering after seeding and number of maximum tiller

Treatment Maximum tillering stage (DAS) Maximum tillers per m?
No. 30 60 90 120 150 30 60 90 120 150*
T 60 55 55 50 50 450 459 491 536 626
T2 60 55 50 50 50 467 486 505 586 636
T3 60 55 50 50 50 438 462 465 553 606
T4 60 55 50 50 50 506 493 540 613 661
Ts 60 55 50 50 50 406 470 529 573 636

DAS : Days after seeding
* 1 No. of seedling per m?

Table 4. Changes of heading date affected by the seedling density and nitrogen application

methods
Treatment Heading date

No, 30 60 90 120 150*
T1 8.27 8.25 8.25 8.25 8.25
T2 8.27 8.25 8.25 8.25 8.25
T3 8.27 8.25 8.25 8.25 8.25
T4 8.27 8.25 8.25 8.25 8.25
Ts5 8.27 8.25 8.25 8.25 8.25

* ! No. of seedling per m?
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Table 5. No. of panicle per m' and percentage of productive tillers affected by seeding density

and nitrogen application methods

Treatment No. of panicle per m? Percentage of productive tillers

No. 30 60 90 120 150 Mean 30 60 90 120 150* Mean
T1 297 343 350 375 387 350 82 76 72 74 70 75
T2 314 353 373 378 383 357 84 77 73 68 68 74
T3 270 330 363 370 378 342 77 81 78 74 71 76
T4 317 358 377 397 388 367 85 77 70 71 69 74
Ts 310 350 370 380 387 359 76 75 70 66 67 71

Mean 302 347 367 380 385 355 81 77 73 71 69 74

* : No. of seedling per m?
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Table 6. Number of spikelets per panicle and number of spikelets per m? affected by seeding
density and nitrogen application methods

Treatment No. of spikelets per panicle No. of spikelets per m? { X1000)

No. 30 60 90 120 150* Mean 30 60 90 120 150* Mean
T1 83 82 80 75 74 79 247 281 28,0 281 286 27.5
T2 83 81 80 73 74 78 26.1 286 298 276 283 281
T3 73 73 73 68 65 70 19.7 24.1 26.5 25.2 24.5 24.0
T4 76 76 75 69 68 73 241 272 283 274 263 266
T5 78 77 75 69 69 74 242 270 278 262 267 264

Mean 79 78 77 71 71 75 23.8 27.0 281 269 269 265

* : No. of seedling per m?
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Table 7. Culm length and field lodging affected by seeding density and nitrogen application

methods
Treatment Culm length (cm) Field lodging (0~9)**

No. 30 60 90 120 156* Mean 30 60 90 120 150* Mean
T1 84 87 87 85 85 86 0 1 2 4 5 2.4
T2 81 84 83 84 84 83 0 0 1 3 3 14
T3 81 81 81 81 82 81 0 0 0 0 1 -
T4 83 85 84 83 85 84 0 0 0 2 3 1
TS5 81 85 84 83 83 83 0 0 0 2 3 1

Mean 83 84 84 83 84 84 0 - - 2 3 1

* 1 No. of seedling per m?
* . Field lodging happened 30days after heading
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Table 8. Ripened grain rate and 1,000 grain weight affected by seeding density and nitrogen ap-

plication methods

Treatment Ripened grain rate (%) 1,000 grain weight (g)

No. 30 60 90 120 150* Mean 30 60 90 120 150* Mean
Tl 93 94 94 91 91 92 242 243 244 243 240 24.2
T2 96 97 98 97 95 95 245 245 245 244 242 244
T3 94 95 97 96 96 96 245 245 244 245 244 245
T4 96 96 96 96 94 96 24.4 24.6 24.5 24.5 24.4 24.5
T5 93 95 97 96 94 95 244 245 245 244 243 244

Mean 94 96 96 95 94 95 244 245 245 244 243 244

* No. of seedling per m?
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Table 9. Yield and yield index affected by seedling density and nitrogen applicatian methods

Treatment Yield (kg /10a) Yield index
No. 30 60 90 120 150* Mean 30 60 90 120 150* Mean
T1 495 540 558 550 540 537 89 97 100 99 97 (100)
T2 519 555 562 552 545 547 93 99 101 99 98 (102)
T3 472 530 550 547 540 528 85 95 99 98 97 (98)
T4 505 545 560 553 545 542 91 98 100 99 98 (101)
TS5 512 550 560 545 542 541 92 99 100 98 97 (101)
Mean 501 544 558 549 543 539 (90) (97)  (100) (98) (97)

* No. of seedling per m?

() : Yield index of mean was compared with mean yield of 90 seedling per m? and T1 (conventional application

method)
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Fig. 1. Relationships among the yield, income and number of seedling in T2 nitrogen appli-

cation.
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