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Effect of Slow-release Fertilizer Levels of Rice in
Different Cultural Methods

Jin Il Cheong*, Weon Young Choi*, Min Kyu Choi* and Seon Yong Lee*

ABSTRACT : To find out the optimum application method of slow-releasing fertilizer (SRF) and
conventional fertilizer(CF) with different fertilization rate under two culture methods[ 10-day old
seedling machine transplanting(MT) and direct-sowing on dry paddy(DS)] in the south-western
region(clay loam soil) of Korea, used were Chosun slow-releasing fertilizer (silicate latex coated
fertilizer : N-P;0s-K,O = 18-12-13) and conventional fertilizer.

Plant height and number of tillers with different two culture methods were higher at MT
than DS in early growth. The ratio of dry weight in heading stage was higher at CF than SRF
in MT than DS and especially, SRF 80% + CF 20% than SRF 100% or CF 100%. Leaf area in-
dex (LAI) in heading stage was higher at CF in MT but higher at SRF in DS than their coun-
terparts.

Chlorophyll content was higher at SRF than in CF expect for heading stage(HS), especially in
DS. It was highest at HS in CF without its difference during maximum tillering stage(MTS)
and panicle formation stage(PFS), while highest at PFS in SRF with tendency of gradual in-
crease and decrease before and after PFS, respectively. Heading was delayed 2~3 days at SRF
in two cultrue methods and 4~5 days at SRF in DS in comparison with CF in MT with delay of
2 days at DS compared with MT, Culm length was longer at CF in MT and at SRF in DS than
their counterparts.

Panicle number per m? was more at SRF and in DS, Filled grain ratio was higher at CF and in
MT. Yield was obtained 101 and 100% at 100% and 80% level of SRF in DS respectively, and
96% at 80% level of CF in MT, compared with conventional application method (516kg /10a),
and increased 2~4% at DS and 0~3% at MT in SRF. Yield was high in order of 100%(SRF) =
80%(SRF) + 20%(CF) > 100%(SRF) + 20%/(CF) > 80%(SRF) at MT and 80%(SRF) +
20%(CF) = 100%(SRF) > 80% (SRF) = 100%(SRF) + 20%(CF) at DS.
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Table 1. Chemical properties of the topsoil before and after experiment

pH Si0, AV P,O;s OM Ext. cations(me /100g) CEC
Divisi Treatment
Hision (1:5) (ppm) (ppm) (%) K Ca Mg Na (me/100g)

Before exp. - 5.9 87.0 82.3 3.9 0.15 4.21 1.35 0.50 8.04
After exp. Without N. 5.9 79.0 75.0 3.6 0.23 3.88 1.58 0.53 8.68

appl.
Conventional 5.8 88.4 82.5 3.8 0.31 4.38 1.69 0.71 9.94

fert.
Slow-release 5.9 94.1 105.3 4.0 0.29 467 1.87 0.78 10.68

fert.
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Fig. 1. Changes of plant height at each growing stage in the different levels of conventional
and slow-releasing fertilizer and culture methods.
A : Dry seeding B : Machine transplanting
MTS : Maximum tillering stage HS : Heading stage
PFS : Panicle formation stage YRS : Yellow ripe stage(culm length)
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Fig. 2. Changes of mumber of tillers per m? at each growing stage in the different levels of con-
ventional and slow-releasing fertilizer and culture methods.
A : Dry seeding B : Machine transplanting
MTS : Maximum tillering stage HS : Heading stage
PFES : Panicle formation stage YRS : Yellow ripe stage
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Fig. 3.
ing fertilizer and culture methods.

Dry weight changes at heading stage in different levels of conventional and slow-releas-
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Fig. 4. Changes of leaf area index at two growing stages in the different levels of conventional
and slow-releasing fertilizer and culture methods. ,
A : Heading stage B ! Maximum tillering stage
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Fig. 5. Changes of chlorophyll content at each growing stage in the different levels of conven-
tional and slow-releasing fertilizer and culture methods.
A : Dry seeding B : Machine transplanting
MTS : Maximum tillering stage HS : Heading stage
PFS : Panicle formation stage YRS : Yellow ripe stage
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Table 2. Comparison of rice yield and yield components between dry seeding and machine
transplanting of infant seedling in different levels of conventional and slow-releasing

fertilizer
Cultural Type Ratio No. of Ripend 1,000 Yield(kg /10a)
methods of N. of N. Lodging Heading Culm No. of spike grain grains Milled Index
appl. appl. date length panicle -lets ratio w.t(g) rice (%)
(%) (0~9) (em) /m? (x1,000 (%)
/m?)

Without N. 0 0 Aug. 24 o4 269 20.6 96.8 21.4 320 62
Conventi- 100 0 Aug. 23 80 401 33.3 93.9 21.4 523 101

onal fert, 80 0 Aug. 23 76 394 32.0 93.5 21.6 518 100

D.S Mean - Aug. 23 78 396 327 93.7 21.5 521 -
Slow- 100 3 Aug. 26 85 453 38.6 89.6 20.1 535 104
release 100+-20* 7 Aug. 26 88 460 39.1 86.4 19.3 525 102

fert. 30 0 Aug. 25 83 434 37.2 90.6 20.5 526 102
80-+20* 0 Aug. 25 83 450 374 91.1 20.7 538 104

Mean - Aug. 26 85 449 38.1 89.4 20.2 530 -

Without N, 0 0 Aug. 21 69 317 21.0 96.0 21.6 395 77
Conventi- 100 1 Aug. 21 84 378 32.7 94.0 21.0 516 100

onal fert. 80 0 Aug. 21 80 365 29.6 93.7 20.9 487 M

M.T Mean - Aug. 21 82 372 31.2 93.9 21.0 502 -
Slow- 100 3 Aug. 24 85 429 33.1 92.3 20.2 534 103
release 100+20* 5 Aug. 24 86 446 36.7 87.4 19.0 524 102

fert. 80 0 Aug. 23 80 405 315 93.8 20.2 517 100
80+20* 0 Aug. 23 81 412 32.2 92.3 20.4 530 103

Mean - Aug. 24 83 423 33.4 91.5 20.0 526 -

*D.S : Dry seeding

M.T : Machine transplanting

* Supplemented 20% of total nitrogen with conventional fertilizer as basal application
* Yield index : Compared with control of machine transplanting of infant seedling
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