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Effect of Latex Coated Urea on Growth and Yield in Rige Direct Dry Seeding for
Water-saving Rice Culture

Weon-Young Choi*’, Min-Gyu Choi*, Sang-Su Kim*, Jae-Kil Lee*, and Moon-Hee Lee*
*National Honam Agricultural Experiment Station, RDA, Iksan 570-080, Korea

ABSTRACT : This study was conducted to identify the
effects of slow release fertilizer (LCU) on ridge direct
seeding on dry paddy of rice as an irrigation water-saving
cultural system. During 1999~2000, a series of experi-
ments was carried out at field (Chonbuk series) of the
National Honam Agricultural Experiment Station, RDA
using Dongjinbyeo. Plant height and culm length during
the total growth duration were the longest and panicle
number per m? was the highest in 100% LCU application
rate. Leaf area index and top dry weight were the highest
in the 100% LCU application rate. They increased as
more L.CU was applied. Nitrogen uptake was the highest
in 100% LCU application, and N use efficiency was the
highest in LCU 60% + FP (fertilization at panicle forma-
tion stage) 20% application. Milled rice yield was 7%
higher in 100% LCU application rate than that of conven-
tional N application. Ripened grain rate and 1,000-grain
weight of brown rice did not differ, but panicle number
per m*> and grain number per m*> were the highest at
100% 1.CU application.

Keywords : rice, water-saving culture, Slow Release Fertil-
izer, dry paddy direct seeding.
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Table 1. Number of seedling stand and percentage of seedling
establishment under different application methods of

LCU fertilizer.
N fertilization Days from Seedling Seedling
method seeding to stand establishment
emergence

no./m? %
Control 24 124+ 9.6 62
LCU 100% 24 130+ 9.0 65
LCU 80% 24 127+7.8 64
LCU 60% + TT 20% 24 123+10.0 62
LCU 60% + FP 20% 24 128+79 64

TControl; 3 split applications of urea (160 kg/ha to N fertilizer),

LCU 100%; Fertilized 160 kg/ha of N fertilizer,

LCU 80%; Fertilized 128 kg/ha of N fertilizer,

LCU 60 + TT 20%,; Fertilized 20% of topdressing at tillering stage
after 60% of LCU of N fertilizer 128 kg/ha,

LCU 60 + FP 20%; Fertilized 20% of fertilization at panicle for-
mation stage after 60% of LCU of N fertilizer
128 kg/ha.
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Table 2. Differences in plant height and culm length under
different application methods of LCU fertilizer.

Plant height
N fertilization”  Maximum  Panicle .. Culm
method tillering  formation M;lOSlS length
stage stage siage
cm
Control 37 69 97+42 80
LCU 100% 45 81 99+64 81
LCU 80% 44 77 97+64 80
LCU 60% + TT 20% 41 73 92+07 77
LCU 60% + FP 20% 38 71 97+85 79

Trefer to table 1.
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Table 3. Differences in tiller number and percentage of effective
tillers under different application methods of LCU fertilizer.

Tiller number
N fertilization” “Maximum Panicle  Panicle Effective
method tillering formation Per m  tillers
stage stage

no./m? %
Control 427 374 304+369 71
LCU 100% 587 481 370x+342 63
LCU 80% 552 458 338+432 61
LCU60% +TT 20% 499 405 290+56.5 58
LCU 60% + FP 20% 461 388  309+492 67

frefer to table 1.
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Table 5. Differences in photosynthetic rate and stomatal conduc-
tance at heading stage under different application methods

of LCU fertilizer.
N fertilization' .
method Photosynthetic rate  Stomatalconductance

umolCO,/m?/s mol/m%/s
Control 18.6+£2.00 1.5+0.10
LCU 100% 18.4 £ 0.60 1.3+ 0.04
LCU 80% 18.1+1.35 1.6+ 028
LCU 60% + TT 20% 18.0+0.90 1.7+0.14
LCU 60% + FP 20% 184+ 1.95 24+0.98

frefer to table 1.
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Table 4. Changes in leaf area index and top dry weight of rice plant under different application methods of LCU fertilizer.

o Leaf area index Top dry weight
N fertilization' Mo E—— : Mo Pamiclo i
method aximum anicle formation . aximum anicle formation .
tillering stage stage Heading stage tillering stage stage Heading stage
....... g/m2 R
Control 0.9 24 34+04 97 357 842 £ 111
LCU 100% 14 34 46+1.1 131 431 1,196 + 102
LCU 80% 1.2 3.1 45+0.7 127 409 1,116 £ 150
LCU60%+TT20% 1.0 29 35106 109 416 838 + 153
LCU60%+FP20% 1.2 2.7 40+1.1 104 390 914 + 188

Trefer to table 1.
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Table 6. Difference in root distribution rate at heading stage under different application methods of LCU fertilizer.

N fertilization" Root distribution rate (%) Dry wt. of root
method 0~5 5~10 0~10 10~15 15~20 10~20 cm (g/culm)
Control 83.4 15.1 985+1.5 1.0 0.5 15 0.34
LCU 100% 84.5 13.7 982+12 14 04 18 0.45
LCU 80% 82.8 147 975+ 14 1.9 0.6 25 0.40
LCU60%+TT20% 784 17.4 958423 26 1.6 42 0.37
LCU60%+FP20% 88.9 9.6 9841 1.0 0.9 0.7 1.6 0.38

Trefer to table 1.
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Table 7. Lodging and its related characters at 20 days after heading under different application methods of LCU fertilizer.

N ferlzation’ - Cultpanicle Heightof ceter gy iy Bending - Bresking weieht 1 g e Field odging
cm cm g/culm g cm g 0-9
Control 95.8 459 11.4 1,082 716 151 0
LCU 100% 96.4 44.1 12.3 1,197 805 149 0
LCU 80% 94.7 40.8 12.8 1,218 839 145 0
LCU60%+TT20% 91.0 40.9 11.8 1,067 765 139 0
LCU60%+FP20% 95.5 42.5 12.6 1,201 797 151 0

Trefer to table 1.

Table 8. Percentage of nitrogen uptake and fertilizer N use efficiency under different application methods of LCU fertilizer.

Amount of fertilizer N uptake

Fertilizer N use

N fertilization" method - - Nitrogen uptake .
Rice straw Grain Total efficiency
------ kg/ha ------ % A, Ykg/Nkg
Control 8 32 40 25.0 8.2
LCU 100% 12 38 50 31.3 10.2
LCU 80% 8 32 40 31.3 10.0
LCU 60%+ TT 20% 3 26 29 22.7 6.9
LCU 60% -+ FP 20% 5 28 33 25.8 104

Trefer to table 1.
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Table 9. Yield and yield components under different application methods of LCU fertilizer.
g . 1— . . . . . . .
N fertilization Heading date Panlclze per Splke!et per Sp1ke1§>t per Rlpeneq grain I,OOQ grain Y1e1d gf Yield index
method panicle m ratio weight milled rice
no. no. X 1,000 % g MT/ha

Control Aug.20 304 78 23.7 92 24.1 485 100
LCU 100% Aug.20 370 74 274 91 239 5.17 107
LCU 80% Aug.20 338 73 24.7 91 24.0 4.82 99
LCU60%+TT20% Aug.20 290 72 20.9 91 23.8 4.43 91
LCU60%+FP20% Aug.20 309 75 232 92 24.1 4.87 100
LSD(5%) - - - 3.6 - - 0.11 -

Trefer to table 1.
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