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Effect of Nitrogen Split-application on the Rice Growth

and Yield Production under Machine — transplanting
in Rice (Oryza satival.)

Chung Kon Kim*, Sun Yong Lee*, Chong Ho Kim**, Moo Sang Lim* and Chung Ik Cho*

ABSTRACT

To search for the optimal nitrogen application method for the machine transplanting to Dongjinbyeo,
compared to conventional method, in the various methods of nitrogen split application at different grdwth
stages of rice plant. This experiment was performed at Honam Crop Experiment Station, in 1985 year. The
results were as followed; the nitrogen contents of leaf blade was the highest at maximum tillering stage under the
conventional method and reduction division stage under the nitrogen top-dressing at panicle initiation and 5
times split application of nitrogen for the whole rice growth stages. CGR, RGR and NAR after heading was
highest under 5 times split application of nitrogen for the whole rice growth stages. Relationships between
CGR and NAR, NAR and RGR, CGR and RGR showed the positive correlation significantly at each rice growth
stage, respectively, and showed more high correlation according to further rice growth stages. The degree of
contribution of CGR to rice grain yield was the highest at 20 days after heading. Rice grair. yield was higher
under top-dressing of nitrogen at panicle initiation and basal application (30%) + 4 times equal dispensing top-

dressing after basal applicaion of nitrogen than conventional method.
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Table 1. Split application ratio of nitrogen at different growth stage of rice plant

No. of :’::1 Tillering stage 32 25 15 :Zad’ 10
treat. . 7DAT _ 14DAT 25DAT DBH. DBH  DBH DAH
lizer : stage
TI 50 - 20 - - 20 - 10 -
T2 70 ~ - - - 20 - 10 -~
T3 30 20 - 10 - 20 - 10 10
T4 30 - - 20 - 30 - 20 -
TS 30 - 30 - - 40 - - -
Té 40 - 20 - - 20 - - 20
T7 30 - 20 - 20 - 20 - 10

No. of days after transplanting (DAT)
No. of days before heading (DBH)
No. of days after heading (DAH)
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Table 2. The effect of split application of nitrogen
on changes of the total nitrogen (T - N) in
leaf blade at different growth stage.

No. of T-N at different growth stage (f:iaf:c(:iii
treat. MTS  RDS HS MS .

tiller
T1 3.672 333 2874 2034 705
T2 3.533b 3.20¢ 2.67¢ 1.70€ 64.7
T3 3.204 327¢ 300c 190de 693
T4 3.43b 3670 337b 253 724
TS 3.47b 3872 3608 227¢ 703
T6 3.40bc 3.23¢  290d 200d 70.4
T7 3.27¢d 377ab 3,532 23803 75.9

Max. tillering stage (MTS) Heading stage ;(}{Si
Reduction division stage (RDS) Milky stage (MS)
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Table 3. The effect of split application of nitrogen on changes of the dry weight and LAl

Growth Dry weight (g/m?) LAl
stage Tl T2 T3 T4 TS T6 T7 T1 T2 T3 T4 TS Té6 T7
TSt 47 35 40 41 42 37 40 061 042 054 045 056 045 0.52
MTS 268 187 257 249 273 234 214 396 250 400 3.63 379 3.12 3.26
RD 580 521 564 563 595 522 584 426 393 466 485 517 459 471
HS 962 897 940 1016 1079 998 1045 472 432 S.10 522 542 443 507
MS 1220 1131 1230 1426 1386 1268 1493 252 231 259 3.16 295 262 332
Tillering stage (TS), + : Refer to Table 2.
Table 4. The changes of CGR, RGR, NAR at each growth stage under various treatments
CGR RGR NAR
No.of TSt MTS RDS HS TS MTS RDS HS TS MTS RDS HS
treat. l l I l I I I | I I | l
RTS RTS HS MS MTS RDS HS MS MTS RDS HS MS
T1 11.0 157 19.1 129 0.086 0.039 0.026 0.012 6.15 3.84 427 3.71
T2 7.6 16.7 188 11.7 0.083 0.051 0.027 0.012 6.51 532 455 3.64
T3 10.8 154 188 145 0.094 0.040 0025 0.013 631 3.63 386 393
T4 10.4 157 227 205 0.089 0.041 0.030 0.017 6.78 3.76 4.53 5.01
TS 11.5 161 240 154 0094 0039 0030 0013 6.86 3.62 459 3.79
T6 9.9 144 238 135 0.092 0.040 0.033 0.012 7.08 3.78 537 3.93
T7 8.7 186 1230 224 0.082 0.053 0.031 0018 5.72 4.78 473 5.36
Crop growth rate (CGR) Relative growth rate (RGR)

Net assimilation rate (NAR)

+ : Refer to Table 2,3.
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Table §. Correlation coefficients between CGR,
NAR, and RGR at different growth stage
of rice plant under split application ratio
of nitrogen.

Depen- Indepen- Grqwth Correlation
dent dent stage coefficient
TSH-MTS r=0.704**
CGR NAR MTS-RDS r=0.806**
RDS-HS r=0.887**
HS-MS r=0.938**
TS-MTS r=0.898**
NAR RGR MTS-RDS 1=0.956**
RDS-HS r=0.969**
HS-MS r=0.985**
TS-MTS r=0.827**
CGR RGR MTS-RDS 1=0.855**
RDS-HS r=0.944**
HS-MS r=0.963**

** . Significant at 1% level
+: Refer to Table 2,3.
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0.864 0.652
TS-MTS TS-MTS
0.410 0.675
MTS-RDS MTS-RDS
PP 0.417 ,——— SM — 0.654 0.349
|RDS-HS - ]IRDS-HS l TS-MTS
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HS-MS HS-MS y H MTS-RDS
-0.409 -0.383 0.476
TS-MTS RDS-HS
-0.379 -0.409 0.665
MTS-RDS 1000 MTS-RDS HS-MS
PRGH—1 0.281 G — 0.238 -
0.477 0.451
HS-MS HS-MS

Fig. 1. Path diagram and coefficients of CGR affecting yield contribution components and yield under the

split application ratio of nitrogen in rice plant.
1000 grains weight (1000G)
Milled yield (Y)

No. of panicles per plant (PP)
No. of spikelets per m? (SP)
Percentage of ripened grains (PGR)

Table 6. The effect of split application of nitrogen on yield components and yield

Yield (kg/10a)

No.of Heading ., SP sM PGR 1000G  Rough _ Milled Index

treat, date . R
rice rice

T1 Aug. 14 13.58 77.5b 26.8¢ 93.7¢ 23.5b 699d 529¢ 100
T2 Aug 14 12.4b 77.2b 24.5d 93.4¢ 23.5b 644¢ 488d 95
T3 Aug.14 1372 76.7b 26.9¢ 95.12 23.72 6864 523¢ 98
T4  Aug 14 1402 8493 30.3b 95.5ab 23.6b 729b 552b 104
TS5 Aug. 14 1433 86.63 31.72 89.6d 23.1¢ 712° 536¢ 102
T6  Aug. 14 1352 78.6b 27.3¢ 94.7b 23.5b 700¢ 529¢ 96
T7 Aug. 14 1432 86.92 31.82 96.3¢ 23.8a 7612 583a 105
No. of spikelet per mz, + : Refer to Fig. 1.
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