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Reasonable Split Application Method of Nitrogen Fertilizer for Early
Dry Seeding Culture of Rice in Honam Plain Area

Sang-Su Kim, Weon-Young Choi, Nam-Hyun Back, Min-Gyu Choi, and Hong-Kyu Park

Honam Agricultural Research Institute, NICS. Iksan 570-080, Korea

This study was carried out to elucidate the proper split application method of nitrogen fertilizer for early
dry seeding culture of rice in Honam plain area from 1997 to 1998 in Korea. Dongjinbyeo was selected as
rice variety for this experiment. The rate of 160 kg ha” of nitrogen was split as 40-30-30% of total nitrogen
at three different application time combination ; T1) basal-Sth leaf-panicle formation(PF) stage, T2) 3rd
leaf-5th leaf-PF, and T3) 3rd leaf-7th leaf-PF. The content of NH4-N in soil at Sth leaf stage was higher in
top dressing plots(T2, T3) compared with basal application(T1), at 7th leaf stage it was most in top dressed
at 3rd leaf and 5th leaf stage, but there was no difference at heading stage. Amount of nitrogen uptake and
nitrogen use efficiency was higher in the order of T3, T2 and T1(basal application). Spikelet number per
unit area was more in the order of T3, T2 and T1, but rate of ripened grain and 1,000 grain weight were
not significantly different among three nitrogen split application methods. Milled rice yields were higher in
top dressed plots compared with basal nitrogen application plots.

From the results of this experiment, reasonable nitrogen split application method for early dry seeding
culture of rice could be 40-30-30% of total nitrogen at 3rd leaf, 7th leaf and panicle formation stage.
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Table 1. Nitrogen split application methods.
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No. of Nitrogen application rate(%)
treatment Basal 3th leaf Sth leaf 7th leaf PF'
Tl 40 - 30 - 30
T2 - 40 30 - 30
T3 - 40 - -30 30
" Panicle formation stage.
Table 2. Physicochemical properties of soil sampled before experiment.

) Ex. cation Soil

Soil depth pH OM Av.P20s CEC T-N
Ca Mg K texture

cm 1:5 gkg’ mgkg' 0 e mole kg~ mol: kg gkg’
0-10 56 23 125 2.5 2.1 0.26 11.1 1.5 SiL
10-20 64 21 104 23 20 024 9.7 13 SiL
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Table 3. Changes of NHs-N in soil as the growing stage of rice under different nitrogen split application methods.

Fertilizer Sth leaf Tth leaf Maximum Panicle Heading

application method stage stage tiller stage formation stage stage
mg kg

Tl 21.6b' 174b 10.2b 6.3a 7.6a

T2 28 0a 222a 12.2ab 6.5a 7.7a

T3 28.1a 16.3b 134a 7.0a 7.8a

" same letter are not significantly different at the 5% level by Duncan's multiple range test.

Table 4. Changes of plant height and tiller number under different nitrogen application methods.

Fertilizer Plant height(cm) Tiller number per m*

application 5th leaf Maxim. Heading Sth leaf Maxim. Heading
method stage tiller stage stageT stage tiller stage stageT
Tl 21 44 82 129a* 433¢ 283¢
T2 22 44 82 119b 514b 308b
T3 21 45 82 120b 569a 330a

! Heading stage : culm length

t same letter are not significantly different at the 5% level by Duncan's multiple range test
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Table 5. Changes of leaf area index under different nitrogen split application methods.

Fertilizer Leaf area index(LAI)

application method 25 DAE' 40 DAE 52 DAE PF HD
T1 0.10a* 0.80b 2.46b 2.90b 3.84b
T2 0.09a 0.99a 2.68ab 3.08ab 3.96ab
T3 0.08a 0.84b 2.79a 3.29a 420a

" DAE: days after emergence, PF : panicle formation stage, HD : heading date

t same letter are not significantly different at the 5% level by Duncan's multiple range test

Table 6. Changes of top dry weight under different nitrogen split application methods.

Fertilizer Top dry weight(g m”)

application method 25 DAE' 40 DAE 52DAE PF HD FR
T1 7.6 64 148b* 439b 848b 1290b
T2 78 69 173a 460ab 917a 1354ab
T3 74 59 174a 485a 923a 1397a

" DAE: days after emergence, PF : panicle formation stage, HD : heading date, FR : full ripening stage
¥ same letter are not significantly different at the 5% level by Duncan's multiple range test



B g 7)o A A EAY 463

Table 7. Changes of crop growth rate(CGR) under different nitrogen application methods.

Fertilizer Crop growth rate(g m” day™)

application method 25 DAE'~40 DAE 40 DAE~52 DAE 52 DAE~PF PE~HD HD~FR
T1 38abt 7.0c 12.6b 20.5b 8.3b
T2 41a 8.7b 12.5b 229a 8.7b
T3 3.4b 9.6a 13.5a 21.9ab 9.5a

" DAE: days after emergence, PF : panicle formation stage, HD : heading date, FR : full ripening stage
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same letter are not significantly different at the 5% level by Duncan's multiple range test
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Table 8. Amount of nitrogen uptake and nitrogen use efficiency at harvesting stage and lodging under different nitrogen split

application methods.

Fertilizer Amount of Nitrogen uptake N-use Lodging
application method Straw Rough rice Total efficiency degree
kg ha' % 0~9
Tl 360 76.8 112.8b 35b 0
T2 385 79.8 118.3ab 38ab 0
T3 389 83.1 122.0a 4la 0
" same letter are not significantly different at the 5% level by Duncan's multiple range test
Table 9. Yield and its components under different nitrogen application method.
Fertilizer . No. of No. of Ripened 1,000 . .
L Heading . X K . Milled Yield
application panicle grain per grain grain . .
date 2 2 rice index
method per m m°( X 1000) rate wt.
No. No. % g kg ha'
Tl Aug.12 283¢ 222c 98 248 4.,880b 100
T2 Aug.12 308b 23.8b 97 247 5,010ab 103
T3 Aug.12 330a 24 4a 97 247 5,150a 106

" same letter are not significantly different at the 5% level by Duncan's multiple range test
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