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Effect of the Whole-layer Application of Slow- release
Fertilizer on Growth and Yield of Rice

Kyeong Bae Park*

ABSTRACT : This experiment was carried out to find out the optimum application method of
slow-release fertilizer under different soil textures, clay loam(Deogpyeong series), sandy loam
(Gangseo series) in the southern region(Milyang, Kyeongnam) of Korea. The fertilizers used were
Chosun slow-release fertilizer(silicate latex coated fertilizer : N—P20s —K,0=18—12—13) and
Meister 15 (thermoplastic resin coated fertilizer : N—P:0s—K,0=14—14—14). The two whole
basal application methods such as side band placement at transplanting time of rice plant{cv.
Donghaebyeo) and incorporation with soil as basal were tested. The released amount of ammonium
nitrogen from the soils for 4 days submerged was 95ppm in sandy loam and 60ppm in clay loam. The
greenish degree of rice leaf was higher at the whole plow layer placement method than the others.
The nitrogen efficiencies of the fertilizers were Meister 15 ) convention » Chosun in order and be-
tween the application methods were similiar. The growth status was better at the whole plow layer
placement application method of Meister 15 regardless of soils and seedling ages. The ripening ratio
was increased at slow-release fertilizer application, and between application methbds, whole plow
layer placement was lower because of lodging damage. The yield in clay loam soil showed a signifi-
cant difference between the ferilizers, but there were slight differences between the application
methods and fertilizers in sandy loam soil. As a result, the slow-release fertilizer, Meister 15, ap-
plied at the whole layer showed a good rice growth and seemed a plausible fertilizing method.
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Fig. 2. Comparisons of nitrogen efficiency in
different application methods of slow-
release fertilizer.

Nitrogen efficiency =

Grain(Fertilized) —Grain(Unfertilized)
Fertilizer N applied

C : Conventional fertilizer,

CH : Chosun,

M : Meister 15, S :Side band place-

ment, W : Whole plow layer placement

Table 1. The greenish degree of rice leaf in different application methods of slow-release fertilizer

with days after transplanting

Fertilizer & appl. Clay loam Sandy loam
Seedling .
method 20DAT 40DAT 70DAT 20DAT 40DAT 70DAT
Conventional 6.0 5.0 4.5 6.0 4.5 4.5
Infant fertilizer
seedling Chosun SBP 5.0 4.5 3.5 4.0 4.0 4.0
(8 days) Chosun WLP 6.0 5.0 3.5 6.0 4.5 4.5
Meister 15 SBP 5.0 5.5 4.0 6.0 4.5 4.5
Meister 15 WLP 6.0 6.0 4.5 6.0 5.0 4.5
Conventional 6.0 5.0 4.5 6.0 4.5 45
Mid-aged fertilizer
seedling Chosun SBP 5.0 4.5 3.0 4.0 4.0 4.0
(30 days)  Chosun WLP 6.0 5.0 35 6.0 4.5 4.0
Meister 15 SBP 6.0 5.0 4.0 6.0 5.0 4.5
Meister 15 WLP 6.0 6.0 4.5 6.0 5.5 4.5

DAT : days after transplanting, SBP :side band placement of fertilizer, WLP : whole plow layer placement of

fertilizer at plowing work
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Fig. 3. Changes of tiller number per m? with days after transplanting in the different soils.
A : Clay loam, B : Sandy loam, 1 :Infant seedling, 2 : Mid-aged seedling, SBP : Side band
placement, WLP : Whole plow layer placement
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Table 2. Yield and its components in different application methods of slow-release fertilizers

Soil  Seedling Heading Culm No.lof Nq. of Ripfened Yield(kg /10a) Lodging
tex- & length panicles  spikelets  grain Milled rice  Index degree
ture  pertilizer date (cm) per m? per panicle ratio(%) (0—-9)
(Infant) ,
Conventional Aug. 22 71 407 90 79 474 d 100 0
fertilizer
Chosun SBP Aug. 21 65 378 64 88 383a 81 0
Chosun WLP Aug. 21 65 n 61 88 398 ab 84 0
Meister 15 SBP  Aug. 21 73 389 60 82 442 cd 93 VO
Meister 15 WLP  Aug. 22 75 436 75 81 429 be 91 4
cL (Mid-aged)
Conventional Aug. 17 72 400 78 87 492 b ~ 100 0
fertilizer
Chosun SBP Aug. 16 64 351 64 93 411 a 34 0
Chosun WLP Aug. 16 66 307 69 92 415a 85 0
Meister 15 SBP  Aug. 17 73 380 77 88 489 b 99 0
Meister 15 WLP  Aug. 18 74 433 82 (i 478 b 97 1
(Infant)
Conventional Aug. 22 77 320 92 86 514a 100 0
fertilizer
Chosun SBP Aug. 21 73 367 9 89 496 a 97 0
Chosun WLP Aug. 21 72 322 82 85 487 a 95 0
Meister 15SBP  Aug. 21 77 351 i 88 492a 96 0
Meister 15 WLP  Aug. 22 79 352 85 85 503 a 98 1
SL (Mid-aged)
Conventional Aug. 18 75 340 93 90 532 ab 100 0
fertilizer
Chosun SBP Aug. 17 70 356 90 93 485a 91 0
Chosun WLP Aug. 17 66 289 93 9 488 ab 92 0
Meister 15 SBP  Aug. 17 77 331 82 90 505 ab 9% 0
Meister 15 WLP  Aug. 17 77 342 93 86 537 b 101 1

The same letters in a column means are not significantly different at the 5% level by DMRT
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