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ABSTRACT: Slow-release fertilizers (SRF) have been used to reduce nutrient loss through increasing
fertilizer efficiency and to save labor. Several SRFs were developed for rice plant in Korea, but there is
few for horticultural crop plants. Two slow-release complex fertilizers, 100T and 150T, which made for
controlling nitrogen release time up to 100 and 150 days, respectively, were selected for the incubation test
cto evaluate nitrogen (N) release rate in soil. The N of urea selected as the control was completely released
within a week after application. Sixty three and 53% of total N were released from 110T and 150T of slow
release fertilizers within 8th weeks after application, respectively. For pepper cultivation, CF110 and CF150,
new slow-release complex fertilizer, were made of mixing 40% of conventional fertilizer and 60% of 110T
and 150T, respectively, based on the amount of recommended fertilizer for pepper cultivation (N-P,Os-K,O=
190-112-149 kg ha"), and were totally applied before pepper transplanting in the field as the basal fertilizer.
Inorganic N (NH,'-N + NOs-N) concentration in soil was higher in the CF110 treatment than in the control
(NPK) at all period of pepper cultivation. In the CF150 treatment, concentration of inorganic N in soil was
low compared to control up to 8th weeks after transplanting. However, there was no difference in plant height
and nutrient content of pepper leave between CF110 treatment and the control. In comparison, plant height
was significantly lower in CF150 than the control and CF110 treatments. Around 4% of fresh pepper yield was
increased in CF110 compared to the control, but it was decreased to about 2% by CF150 treatment. Conclusi-
vely, CF110 form could be recommended as a slow release fertilizer for pepper cultivation.
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Table 1. Chemical properties of soils used in the experiment
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pH oM T-N Av. P,Os Ex. cations (cmol® kg™)
(1:5 with H;0) (g kg (g kg (mg kg K Ca Mg
49 21.7 1.83 68.3 0.15 25 0.41
Table 2. Chemical properties of compost used in the experiment
Moisture Total concentration (g kg'l)
content (%) C N P K Ca Mg
35.8 35.2 134 5.0 10.3 0.37 2.72




230 ojFE -] ¥ -

sgel -

e - o185 - AT

+10.44x-4.92(R*=0.995)¢} TA7} AEEGTE B AJdo)A
AR T 7] 739 g8 B EE A 205 2
A EEE2 10% "wolsith. 28U Kang' 959 2ol u}
29 =E%A Latex® HEH A B89 27 AX
$282 9F25% ol Ao® d#A Qo] =Eg B %
APZZAQ] i EFel N Ar8E BEA il 2 Rjolr} 9
55 B 4 9tk ¢haA vE A4 $582 Latex?) HE
&0l 93 71 & JFE v, 2] SRl 22
% IA J&& = Row deid P,

(¢3

EY T FUe] A ks

E%F UelA 243 ureased] A W=A 7RaE o]
NH,-N¢ Jej2 A8=m, g€ NH-N&= 25 2
o] Bk U] Abag o] FEE 2o A} 2o 93t
o] NO;-NOZ A Al EAE 7KL Sl & Al
gaA B3R Ax FFEAE ARV g8 138S
71%Y % 593, 6, 8, 12, 16574) 2] EYF Wl NH,*-N, NO;-N
g slE 2ASEY Table 33 22 A¥E At vlm
T2 NPK Ag]7ellA] F71e] 2a d3:& Alzto] ZAsgako] up
g} 37 gaEed, olw T8 AA F NOs-N g2

70

60 | )
y = -0.727x°+14.33x-5.03
50 - R?=0.995

40| 10T
150T
30
20 - ¥y = -0.394x°+10.44x-4.92
R?=0.994

10 |

Nitrogen Releasing Rate (%)

0 2 4 6 8 10
Time (week)

Fig. 1. Releasing patterns of nitrogen from slow-release

complex fertilizers (100T and 150T) after field applica-

tion. Herein, total nitrogen of urea was released within
1 week after application.
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Table 3. Changes of NH;"-N and NOs;-N concentration (mg kg™) in soil during pepper cultivation

Nitrogen NH,"-N NO;-N
Weeks 3 6 8 12 16 3 6 8 12 16
NPK 21.8 22.0 213 185 18.5 39.7 33.1 28.3 246 26.9
Treatment CF110 314 25.7 19.0 19.1 19.1 38.3 29.2 216 24.5 293
CF150 25.7 241 20.5 18.7 18.7 321 30.0 24.6 269 29.1
LSDy.s 3.1 25 ns ns ns 42 23 3.6 ns 28

*ns means not significant at p=0.05.
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Table 4. Nutrient contents of pepper leave after harvesting (unit: g kg™)
Treatment N P K Ca Mg
NPK 375 28 316 106 3.1
CF110 37.6 2.7 024 105 31
CF150 36.1 28 21 105 3.0
LSDo.0s 0.8 ns 45 ns ns

ns means not significant at p=0.05.

Table 5. Changes of plant height and fresh yield of pepper

Growth & yield Plant height (cm) Fresh pepper yield (Mg ha™)
Investigation (day/month) 4/7 12/8 3/9 12/8 3/9 Total
NPK 94 106 107 172 16.3 33.5
Treatment CF110 96 108 109 18.2 16.8 35.0
CF150 85 105 107 15.2 175 327
LSDoos 4 ns ns 1.6 ns ns

*ns means not significant at p=0.05.

Table 6. Selected properties of soil after pepper harvesting

pH OM T-N Av. POs Ex. cations (cmol® kg™)
Treatment . 1 4 B
(1:5 with HO) (g kg) (g kg) (mg kg™) K Ca Mg
NPK 5.1 254 7.3 164.3 0.55 6.2 1.1
CF110 5.1 264 7.1 164.2 0.58 6.1 1.0
CF150 52 25.7 8.6 169.4 0.58 6.3 1.0
LSDyos ns ns 04 ns ns ns ns

*ns means not significant at p=0.05.
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