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The Effect of Popped Rice Hulls Compost Application on Soil Chemical
and Physical Properties in Fluvio-marine Plain Paddy Soils

Chul-Hyun Yoo , Chang-Hyu Yang, Taek-Kyum Kim, Jin-Hee Ryu,
Byung-Su Kim, Jae-Duk Kim and Kwang-Yong Jung

Honam Agricultural Research Institute, RDA, Iksan 570-080, Korea

Fluvio-marine paddy soils in Korea consist of high silt content and have the hardpan located below 20~30
cm from surface soil. This properties cause poor rice rhizosphere conditions such as low permeability and
porosity, high bulk density and hardness. The aims of this study was to investigate the effect of popped rice
hulls compost(PRHC) on soil fertility changes in the Fluvio-marine plain paddy soils. Total nitrogen
content and nitrogen mineralization rate of PRHC were 1.17 and 33.5, respectively, and its C/N ratio was
35.4. Application of PRHC increased the content of organic matter and exchangeable potassium and
improved the bulk density and porosity. The content of NH4+-N in soil was high in the PRHC plot until
maximum tillering stage. An uptake amount of fertilized nitrogen was greater in standard fertilization plot
at early growth stage, however, it was greater more in PRHC plots at the ripening period than in standard
fertilization plot . Among the PRHC treated plots, uptake amount was the greatest in 50% PRHC plot
during the all growth period. Nitrogen efficiencies were higher in PRHC plot during the all growth period.
Rice yields in all PRHC plots were lower than in standard fertilization, however, the yield of 40% PRHC

plot was similar with that of standard.

Key words : Popped rice hull compost(PRHC), Fluvio-marine paddy soil, Soil chemical and physical properties,
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Table. 1 The composition of popped rice hull compost.
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Table 2. Application amounts of chemical fertilizer and popped rice hull compost in each treatment.

Item Trestment Basd Tillering Peﬁ de
sage formation stage
kg ha'
Standard 55 33 22
Compost nitrogen 30% + Urea 40%" PRHC" 8400(N 33) 0 a4
N Compost nitrogen 40% + Urea 30% PRHC 11,200(N 44) 0 33
Compost nitrogen 50% + Urea 20% PRHC 13,990(N 55) 0 2
Without nitrogen 0 0
Standard 30 0 0
Compost nitrogen 30% + Urea 40% PRHC (P20552.1) + 30 0 0
P0s Compost nitrogen 40% + Urea 30% PRHC(P205 69.4) + 30 0 0
Compost nitrogen 50% + Urea 20% PRHC(P205 86.7) + 30 0 0
Without nitrogen 30 0 0
Standard 21 0 9
Compost nitrogen 30% + Urea 40% PRHC(K20 54.6) +21 0 9
K20 Compost nitrogen 40% + Urea 30% PRHC(K2072.8) + 21 0 9
Compost nitrogen 50% + Urea 20% PRHC(K2090.9) + 21 0 9
Without nitrogen 21 0 9

" Compost nitrogen was only used at basal fertilization and ureawas used at tillering and panicle nitiation stage
* PRHC ; Popped rice hull compost (Total nitrogen : 1.17%, Nitrogen mineralization rate : 33.5%)
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Table 3. The change of physical propertiesby application of PRHC in fluvio-marine plain paddy soil.

Surface soil Bulk . Three phases

Treatment Hardness . Porosity - —

depth dengity Solid Liquid Gaseous

cm mm gem® %
Standard 155 110 584 416 35 149
Fertilzation 125 219 (139) 8.) (519 (@4.4) @37)
PRHC 30%+ 138 115 56.8 432 380 188
Uread0% 149 (205) (129) (47.4) (526) (403) 71
PRHC 40%+ - 139 100 588 412 430 158
Urea30% ' (203) 122) (54.0) (46.0) @5.7) ©83)
PRHC 50%+ 162 132 102 6L4 36 393 21
Urea20% ' (202) (122) (50.0) (49.9) @5.7) (44)
(): Subsol

405



0000 O0Ooobobo0o obbooobooooo oo

oob0O 0000 OooooO oobobo obooo o o
ubuobood b bobo oba ooodaob go
b0 ooboob obooob 0bob bob ooo
ubo o ooo b oo,

ooooo oo ooooooo 200 oOod
0O 00000 000 00O Table 40 OOO. pHO
00000 000 00000D ODooo oooo
O 0 000 000000 00 ooog oooo
O0.00 00 0D00000 000 pHO OOOO
00 000 ODODO 0000 0ooo 0ooo oo o
000 O0000O(Shinetal, 1975). 000 OO0 O
0000 00 000000 Oooo00 ooooo
0O 00 4000000 OO0 OO0 OoO0oo. o0
00000 DO0O0OO0 ODDooooOo ooooo o
0000 00 OO0 000000 OO0 DooOo o
000 0O00O0O0 0OD.00 OD OO OoOoOg oo
000 000 000 D0ooooo o ooo oo,
0000 00 O0O0(wun et al, 1984) 00000
0000 oooo. 00,00 0000 oo oo
O 00O 00O 000 ooooo0 o ooo ooo
000 0000 000D opoooo.oo0 ood
OO0 OO0 000 000 0000000 oooo
OO0 OO0 0O O0O0oOoO ooOo ooooo (Oh,
1966), 0000, 00000 O O0ODO0OODO OOO
000 00O 00O 0O0(Shin et al, 1975;
Yamane et al, 1970)000. 00 O O OO0 OO
O OO0 0ODO0O0C 0O 00000 oo oooo o
0O 00000000 000D 0ODoO0O0O OoOoo0o o
00 0000 OO0 000 OO ooooooo o
OO0 00 OO0 000 oopoo.oooooo
OO0 00000 OO0 0D000ooo oooo oo
0000, 0Dooooooo ooo ooo ood
000 OO D00 0000, Yamashita(1967)0 O
00 000 00 0D000ooooo oboo oooo

00ooono 000 ODoO0DO o000 oooo, O
0, 00 000 (Shin et al, 1975; Yamane et al.,,
1970)0 ODO0O0O0O ODOOOO0OO DOOO Ooooag
oooooo, Ooh(1978)0 ODOOOOOOO COOOo
00 10 000 OO0 O 23cmok O 0O0OO0ODODO
Oo0DoO0oO0.000 ObOoo0o O 0O obooooodg
0 0O000O 00000 0000 ooooo go
000 000 ooo oo oooo o o oo,

U0 O NH-NO OO0ODO o0 ooooo oo
0O NH-N OOO0O0O0 Figure 10 OOO. 00000
0ob 000 oobob 0 oobooboo obo
ubdb 00b00b 0bd NHe~-NOOOOO 00
0.000 0O0ODOO0O00 00 o/NOb0 Oooo o
o0 obO 0ooooo oo oooo oo oo o
U000 00 000000 OO0 NHe+-NO DOoDgd
0 0000 obooo.o00o0 ooooo oooo
U 00000 0obd NH-NDOOO 00O ooonb

25 |
' | W Standand fertilzation
0 PHRC 30% + Urea 40%
O PHRC 40% + Urea 30%
0 PHRC 50% + Urea 20%

15

NHN(mg kg')

N em

Panicle
formation
stage

Fig. 1. The changes of eluted NH«-N content in soil at growth
stages.
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Table4. The change of chemical propertiesby application of PRHC in fluvio-marine plain paddy soil.

Ex. Cation

Trestment pH oM P20s SOz CEC
K Ca Mg

15 gkgt mgkg! - e (010 1] 1 e ———
Sta:]daq 58 251 74 139 0.26 9.1 35 123
Fertilzation
PRHC 30%+ 55 295 100 146 0.38 9.2 36 12.7
Urea40%
PRHC 40%+
Urea 30% 55 311 102 150 0.30 83 35 131
PRHC 50%+

5.7 285 104 151 034 89 34 131

Urea20%
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Fig. 2. Theuptake amount of nitrogen at growth stages.

Table5. Yidd component and riceyield at different treatment.
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Fig. 3. Thedegree of nitrogen use efficiency at growth stages.

Trectment Culm Panicle Grannumber  Percentripened 1.000-grainweight ~ Milledrice Yield

length length per nf gran of brownrice yied index
cm x 1,000 % g kg 10a*

Standard 736 185 315 85.2 213 508 100

PRHC 30+ 68.0 189 276 88.3 217 466 92

Urea40% ' ' ' ' )

PRHC 40%+ 67.0 193 294 871 210 497 98

Urea30% ' ’ ' ' '

PRHC S0%+ 678 183 205 83 216 472 93

Urea 20%

Non Nitrogen 59.2 180 158 919 209 271 53

LSD(BY) ——- - - - 4589

CV(%) - 867
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