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Composting Impacts on Soil Properties and Productivity in a
Fluvio-marine Deposit Paddy Field

Chang-Hyu Yang,* Byeong-Su Kim, Chul-Hyun Yoo, Woo-Kyun Park’,
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*Jinan Medical Herbs Experiment Station, Jeollabuk-do ARES, Jinan 567-806, Korea

Objective of this research was to identify by-product composting impacts on paddy soil properties and rice
yield. Research was conducted in Iksan (soil was identified as a Jeonbug series) located in Honam plain
area from 2001 to 2004. Composts, such as cow manure sawdust compost(CMSC), Chicken manure
sawdust compost(ChMSC) and Pig manure sawdust compost(PMSC) were treated in the reseach plots for
every, 2, and 3 year term. Some physical properties, such as, soil hardness, and bulk density tended to
decrease with application of compost and decreased in order of CMSC, ChMSC, and PMSC, while surface
soil depth and porosity were increased in order of CMSC, PMSC, and ChMSC. Some chemical soil
properties, such as organic matter, available phosphorus, available silicate, and exchangeable cations were
increased with application of compost and every year application plots.

Nitrogen uptake was higher in order of CMSC, ChMSC, SF, and PMSC. Nitrogen use efficiency was

higher in order of CMSC, ChMSC, SF, and PMSC.

Rice yields was increased in all application plot of CMSC, in every other year application plot ChMSC and
PMSC compared with SF(5.07 Mg ha™). Also average rice yield on years were increased in all application
plot of CMSC and in every other year application plot ChMSC, while decreased in all application plot of
PMSC compared with SF(5.27 Mg ha™). Head rice ratio and perfect grain ratio on hulled rice was high in
all application plot of PMSC and in every year, in every other year app lication plot of ChMSC while its
lowered percentage of 10~13 caused by application of CMSC compared with SF.

Key words : By-product composts, Animode manure compost, Paddy soil, Fluvio-marine deposit
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Table 2. Chemical composition of used by-product composts.

By-product C/N

Y Prodie Moisture T-C T-N P.0s K:0 )
compost ratio
CMSC 65.2 483 0.52 0.57 0.29 92.9
PMSC 60.4 44.8 0.74 0.57 0.59 60.5
ChMSC 473 43.7 0.78 1.02 0.72 56.0

T CMSC : Cow manure sawdust compost, PMSC : Pig manure sawdust compost

ChMSC : Chicken manure sawdust compost



184 PR AW RAE 0 - §94 - Y - 9 E

AgA §AYET gaEUs A (Bille 1998)8h S thAlgerold A4HT

DEER S

ey AR Astel A4, R/ A% L e EUssy Ha  Auw A9 F EgHsge
A Fol F2 BUOE ANE # Yirk HI WA Table 45 Aok FABH ANGFE RE A F
ol W RAEHU NG ol FEI AW F AW A FAEFS] vshed pHE O AFAAL

Table 3. Physical properties in subsurface soil with different application time on by-product composts after four years.

i Appli- Appli- Soil Bulk Porosit Three phases
orosil
Treatments’ o time cation time hardness density Y Solid Liquid Gaseous
cm mm Mgm® %
SF EY 132 26.6 1.39 47.6 524 430 4.6
EY 192 14.5 0.89 66.3 33.7 478 185
CMSC EOY 183 14.0 1.10 60.0 40.0 48.7 113
TYL 182 16.0 1.00 61.9 38.1 494 12.5
ThYL 14.1 133 1.11 58.3 41.7 50.1 82
EY 213 20.6 1.33 49.7 50.3 40.6 9.1
PMSC EOY 17.5 18.7 1.26 524 47.6 458 6.6
TYL 17.0 23.5 1.26 52.3 4117 469 54
ThYL 14.0 24.2 1.28 51.7 483 44.0 7.7
EY 169 20.2 1.25 52.8 47.1 46.0 6.8
ChMSC EOY 16.0 16.6 1.25 529 47.1 46.7 6.2
TYL 15.5 21.8 1.24 534 46.6 474 6.0
ThYL 13.8 234 1.25 527 473 46.8 59
" SF: Standard fertilization, CMSC : Cow manure sawdust compost
PMSC : Pig manure sawdust compost, ChMSC : Chicken manure sawdust compost
YEY: Every year, EOY : Every other year, TYL : Two years later, ThYL : Three years later
Table 4. Chemical properties in surface soil with different application time on by-product composts after four years.
. Application - oM Av. Av. Ex.Cation CEC
Treatments™ ;e P P.0s Si0: K Ca Mg
1:5 110 TS — mgkg ——- = e TS N —
SF EY 62 255 135 194 0.52 7.6 3.7 12.3
EY 7.1 419 269 240 1.86 11.8 5.7 14.5
CMSC EOY 7.0 33.1 217 198 1.62 9.9 52 133
TYL 6.8 217 181 210 1.18 8.6 4.5 12.6
ThYL 74 23.0 223 115 0.85 72 29 125
EY 73 29.0 167 276 0.86 9.0 38 121
PMSC EOY 7.1 25.6 139 220 0.80 89 4.5 122
TYL 6.9 24.8 141 148 0.85 8.1 43 12.5
ThYL 7.6 253 142 141 0.41 72 31 115
EY 7.0 275 147 239 0.55 9.5 32 129
ChMSC EOY 6.8 240 118 198 0.37 83 39 13.1
TYL 6.7 22.7 104 172 0.37 7.6 39 12.6
ThYL 6.5 222 98 152 0.34 59 3.6 12.7
NNF 6.6 24.0 97 163 0.51 7.0 33 12.8

1

SF : Standard fertilization, CMSC : Cow manure sawdust compost
PMSC : Pig manure sawdust compost, ChMSC : Chicken manure sawdust compost
NNF : Nitrogen non fertilization
YEY: Every year, EOY : Every other year, TYL : Two years later, ThYL : Three years later
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Table 5. Amount of Nitrogen absorbed by rice with different application time on by-product composts.

" L Uptake amount of N fertilized N use

Treatments Application time Rice staw Grain Total efficiency
kg ha' %

SF 14.3 23.8 38.1 34.6

EY 24.0 34.1 58.1 529

CMSC EOY 19.2 344 53.6 48.7

TYL 16.3 31.8 43.1 43.7

ThYL 12.5 264 389 354

EY 13.1 215 34.6 314

PMSC EOY 13.1 242 373 339

TYL 11.0 29.0 40.0 36.4

ThYL 135 255 39.0 354

EY 17.1 255 42,6 387

ChMSC EOY 14.6 235 38.1 34.7

TYL 15.8 253 41.1 374

ThYL 21.1 189 40.0 36.4

' SF: Standard fertilization, CMSC : Cow manure sawdust compost
PMSC : Pig manure sawdust compost, ChMSC : Chicken manure sawdust compost
tEY: Every year, EOY : Every other year, TYL : Two years later, ThYL : Three years later
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kg ha' om Aiol&EL SEHY] 452%, A ¥] 507 Mg ha'ol] ®lgle] $EHW RE A&7}
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gttt =2E0 wid B Al A §FA AAEFSF it Table 73 Zoh Sbdvivl &2 AL FAH] )
Fgol TFAMFET H2 AL AIFENA AF(Lee EEEE =AREHY ) FFAH ) FEHY] $£o07 =
et al, 1999) ¢} f-AF&}F AT R FEEHH] AlG] A4 FFAIH] 86.3%0l B35}
10% A= Srobxth v o#34 F4d &+ 49 &
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Ho BE AHgddA #&ged FEE0 mid A& of F71E& Al&atAY AaHEE A 98t
oA AUtk m*PPsEE FEAH 317 HAsfl v AT Ae mATE B At gl FAHEE Y <
ste] SEEH BE AST 2 EREHY] 2d F AlE a3 geiMe 2w o AL A7 FAEHAA
TFAA B2 ATFS YeEth FEPIES ZTAM oF & g AyztH
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Table 6. Yield components and rice yield with different application time on by-product composts.

‘ Appli- Culm Panicle No. of spikelet Ripened 1000- grain Milled rice Yield
Treatments T 2 . . . .
cation time length length m grain weight yield index
--------- o — X 1,000 % g Mg ha'
SF 67.3 19.3 31.7 92.1 20.6 507b 100
EY 76.6 19.6 40.5 83.3 16.8 531b 105
CMSC EOY 75.3 189 37.1 89.7 173 532b 105
TYL 71.0 189 35.1 89.1 19.5 572a 113
ThYL 714 18.8 322 854 183 530b 109
EY 67.6 18.2 26.5 91.1 20.3 473c 93
PMSC EOY 67.9 17.8 284 92.5 20.5 511b 101
TYL 66.9 18.1 33.8 91.7 20.1 469c 92
ThYL 68.3 17.6 218 89.7 19.8 475¢ 94
EY 69.5 18.0 27.0 923 20.1 466¢ 92
ChMSC EOY 65.0 17.1 28.5 91.0 20.7 510b 100
TYL 69.2 16.7 309 90.9 18.1 463c 91
ThYL 684 17.3 264 923 20.3 478¢c 94
62.1 17.7 272 89.7 19.3 382d 75

Means followed by the same letter are not significantly different at 0.05 level according to DMRT
" SF: Standard fertilization, CMSC : Cow manure sawdust compost

PMSC : Pig manure sawdust compost, ChMSC : Chicken manure sawdust compost

NNF : Nitrogen non fertilization
' EY : Every year, EOY : Every other year, TYL : Two years later, ThYL : Three years later
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Table 7. Chemical compoments and appearance quality of brown rice with different application time on by-product composts.

; Application Head Perfect Imperfect grain . fatty
Treatments .4 . . Protein Amylose K
time rice grain Crack Immature Damage Dead acid

% mg

SF 86.3 79.7 7.7 5.5 7.0 0.1 8.1 19.1 17.7
EY 63.3 57.5 9.1 194 17.8 1.7 9.6 19.1 18.1

CMSC EOY 74.4 69.4 6.7 8.5 13.7 0.4 8.6 19.2 184
TYL 85.0 65.0 5.7 12.9 13.8 1.0 8.8 19.1 17.9

ThYL 80.9 75.1 72 6.8 8.9 0.2 8.7 19.1 18.6

EY 88.9 83.1 6.5 4.5 5.7 0.1 8.5 19.3 19.2

PMSC EOY 88.6 82.1 73 4.5 5.7 04 8.3 19.2 18.7
TYL 88.6 81.9 7.6 4.1 59 0.5 84 19.2 18.8

ThYL 89.0 829 6.8 39 6.7 0.1 8.3 19.1 18.2

EY 87.2 80.2 8.1 44 73 0.1 84 19.2 18.8

ChMSC EOY 89.0 83.7 59 42 6.1 0.0 8.6 19.2 18.9
TYL 83.7 73.8 11.8 6.2 8.0 0.1 8.3 19.2 18.5

ThYL 85.6 784 8.3 6.1 7.0 0.1 8.2 19.2 18.5

NNF 89.9 824 84 38 55 0.0 8.1 19.1 18.2

" SF: Standard fertilization, CMSC : Cow manure sawdust compost

PMSC : Pig manure sawdust compost, ChMSC : Chicken manure sawdust compost
NNF : Nitrogen non fertilization
Y EY : Every year, EOY : Every other year, TYL : Two years later, ThYL : Three years later
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