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Recommendation Rate of Slow Release Nitrogen Fertilizer Application for
Early Dry Seeding Culture of Rice in Honam Plain Area

Sang-Su Kim', Weon- Yeong Choi, Nam-Hyun Back, Min-Gyu Choi,
Hong-Kyu Park and Jeong-Kweon Nam

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

A research was carried out to investigate the release pattern of slow release nitrogen fertilizer
compound(SRNC) that is latex coated urea(LCU) and to recommend the application rate of the fertilizer at
dry seeding rice culture in Honam plain area. The experiment was conducted at experimental
field(Jeonbug series, fine silty, mixed, nonacid, mesic family of Fluvaquentic Endoaquepts) of National
Honam Agricultural Research Institute. A medium late maturing rice variety (Dongjinbyeo) was seeded at
the rate of 60kg ha™ by drill seeder on April 1, 1997 and March 30, 1998. Fertilizer application rate was
160-90-110 kg ha™ for N-P20s-K:O.

Soil ammonium nitrate(NHs-N) contents remained higher in all SRNC plots than conventional ones and
higher with the increase of SRNC application rate until panicle formation stage, but the contents was
higher in the conventional than NRNC plots at the heading stage. The plant hight was taller in SRNC than
conventional plots until maximum tiller stage, but became similar in both conventional and SRNC plots at
heading stage. The culm and panicle number was greater in SRNC than conventional plots throughout all
growth stage, but the effective tiller rate was higher in conventional ones. Nitrogen efficiency was higher in
the SRNC than conventional plots, but the efficiency was decreasing with the higher SRNC level. The
spikelet number per unit area was greater in SRNC than conventional plots, and increased with higher
SRNC level. The more spikelet number with higher NRNC level resulted in lower 1,000-grain weight. The
rice yield in conventional plot was similar with only 60% SRNC level, but lower than 80% and 100%
SRNC levels. However, slight lodging was observed in 100% SRNC level.

In conclusions, we recommend NRNC application level as 80% of standard nitrogen application for early
dry seeding culture of rice Honam plain area.
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Table 1. Physico-chemical properties of soil before experiment.
Ex. cation Soil
Soil depth pH OM SiO2 Av. P20s CEC
K Ca Mg texture
cm 1:5 g kg'1 mg kg1 mg kg'l ———————————— cmole kg™ ------------ cmole kg']
0-10 5.6 25 126 125 0.26 2.5 2.1 11.1 SiL
10-20 6.4 21 123 104 0.24 2.3 20 9.7 SiL




204 R B RE ELEE L

=
ofot
=
af

&)
i

Table 2. Changes in soil NH+-N at different slow release nitrogen fertilizer application rate and growth stages of rice.

Fertilizer Sth leaf 7th leaf Maximum Panicle Heading
application rate stage stage tiller stage formation stage stage
mgkg'

Convention 21.6 174 10.2 6.3 7.6
SRNC 60% 27.0 17.3 122 8.5 5.8
SRNC 80% 30.2 25.1 14.7 9.6 6.2
SRNC 100% 312 27.6 16.8 11.1 6.3
LSD(5%) 1.3 1.0 04 0.5 0.8

SRNC : slow release nitrogen compound fertilizer(N-P20s-K20=18-12-13%)
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Table 3. Changes in plant height, tiller number and effective tiller rate at different slow release nitrogen fertilizer application rate
and growth stage of rice.

Fertilizer Plant height Tiller

L - - - - Effective tiller

application Sth leaf Maxim. Maturing Sth leaf Maxim. Maturing )

rate
rate stage tiller stage stage stage tiller stage stage

No. m-2--

Convention 21 44 82 129 433 283 66
SRNC 60% 22 46 80 133 516 296 59
SRNC 80% 23 49 82 153 583 315 56
SRNC 100% 24 51 84 189 658 384 56
LSD(5%) 1 3 4 7 27 16 3

SRNC : slow release nitrogen compound fertilizer (N-P20s-K20=18-12-13%)
Maturing stage : culm length

Table 4. Changes in leaf area index at different slow release nitrogen fertilizer application rate and growth stage of rice.

Fertilizer Leaf area index

application rate 25 DAE 40 DAE 52DAE PF HD
Convention 0.10 0.80 2.46 2.90 3.84
SRNC 60% 0.11 1.10 2.84 3.35 3.86
SRNC 80% 0.12 1.22 3.15 352 420
SRNC 100% 0.13 1.60 3.84 4.20 447
LSD(5%) 0.01 0.07 0.15 0.17 0.16

DAE : days after emergence, PF : panicle formation stage, HD : heading date
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Table 5. Changes in shoot dry weight under different slow release nitrogen fertilizer application rate and growth stage of rice.

Fertilizer Shoot dry weight
application rate 25 DAE 40 DAE 52 DAE PF HD FR
gm’

Convention 7.6 64 148 439 848 1,290
SRNC 60% 9.8 84 177 498 919 1,380
SRNC 80% 10.9 102 215 544 1,038 1,431
SRNC 100% 129 119 255 596 1,279 1,570
LSD(5%) 0.7 6 10 28 61 82

DAE : days after emergence, PF : panicle formation stage, HD : heading date, FR : full ripening stage

Table 6. Changes in crop growth rate(CGR) under different slow release nitrogen fertilizer application rate and growth stage of rice.

Fertilizer Crop growth rate
application rate 25 DAE~40 DAE 40 DAE~52 DAE 52DAE~PF PE~HD HD~FR
g m’ day

Convention 38 7.0 12.6 20.5 8.8
SRNC 60% 49 7.8 14.0 21.1 9.2
SRNC 80% 6.1 94 14.3 24.7 8.0
SRNC 100% 7.1 11.3 14.8 342 5.8
LSD(5%) 1.2 04 0.5 1.1 0.5

DAE : days after emergence, PF : panicle formation stage, HD : heading date, FR : full ripe stage
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Table 7. Nitrogen uptake amount and nitrogen use efficiency at harvesting stage and lodging at different nitrogen application

methods and rate.

Fertilizer Nitrogen uptake amount Nitrogen use Lodging
application rate Straw Rough rice Total efficiency degree
kg ha' % 0~9
Convention 36.0 76.8 112.8 35 0
SRNC 60% 36.3 75.0 1113 56 0
SRNC 80% 389 81.5 1204 49 0
SRNC 100% 439 84.3 128.2 44 3
LSD(5%) 2.0 3.8 59 4 1
Table 8. Yield and its components at different nitrogen application methods and rate.
Fertilizer Heading No. of No. of Ripened 1,000 Milled rice Yield
application date panicle grain grain -grain wt. yield index
ea.m’ x 1,000 m™> %o g kgha'

Convention Aug. 12 283 222 97 24.5 4,880 100
SRNC 60% Aug. 12 296 22.6 96 23.9 4,800 98
SRNC 80% Aug. 12 325 26.3 96 24.2 5,180 106
SRNC 100% Aug. 12 384 27.8 95 24.0 5,280 108
LSD(5%) - 22 2.1 NS 1.5 150 -
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