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The Effects of Organic Matter (BIO-COM) Application
on the Soil Physico-Chemical Properties and Rice Yields

Soo-Kil Lim*, Sang-Don Kim* and Sang-Kyu Lee**

SUMMARY

The pot experiment was conducted to compare the effects of BIO-COM (Organic fertilizer made from
industrial by-product) with the compost and humic acid on the physicochemical properties of soils and the
yield of paddy rice (CV. Chucheong-byeo).

The results obtained were as follows:

1. All the fertilizer treatments, except humic acid, increased rice yield compare to no fertilizer treatment,
and Bio-Com was the highest among the fertilizer treatments.

2. Rice yields were increased with increasing BIO-COM only up to 4% but 2% with N P K. fertilizers.

3. Rice yield showed highly positive correlation with number of panicle per hill but negative correlation
with 1000 grain weight.

4. BIO-COM application induced the noticeable increase of pH. EC, OM, T-N, Av-P, Ex-Ca, Ex-Mg, Ex-Na,
and Av-SiO, contents in the soils after experiments, and there were highly significant positive correlation
among them. '

5.  BIO-COM application was positively affected on plant height, number of tiller, and fresh weight and dry
weight of rice plant throughout entire growing stages and these are positively correlated with rice yield.
BIO-COM application also induced the increase of chlorophyll, N, P, Ca, and Mg contents in rice plant

7. It is revealed that there were highly positive correlations between rice yields and pH, EC, OM, T-N, Ex-Ca,
and Ex-Mg in the soils.

8. It was also shown the highly significant positive correlations between rice yields, and N and P contents in
the rice plant at heading stages, respectively.
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Table 1. Physico-Chemical properties of the soils and organic matters used for experiment
Item PH (r}::.m(;os/ 0.M T-,N Av. P‘ i:(\z Eg;vcation(me/lo()g) (rgf/c
(1:5) ) (%) (%)  (ppm) { ppm) K Ca Mg Na 100 8)
SiCL 5.4 0. 6 1 88 0. 13 94 105 0 26 532 278 0. 21 1L 7
SiC 55 0.4 L 58 0. 12z 47 128 0. 29 7. 42 2 92 019 13. 0
BIO - COM 7.2 258 51 6 296 41612 1, 020 L 49 6. 90 6. 95 310 102 0
COMPOST 6.9 112 2. 8 081 23915 L U30 0. 62 6. 50 4. 91 0. 22 25. 5
HUMIC ACID 4.0 19. ¢ 7. 4 U 50 55 204 U 04 7.76 6. 45 0. 83 173. 0
4, BAQu], ASrbeE 11-6-7 (kg/l0a)@i S5 ABh FEFol3ltt
2 Aluetgl on, Nab K,0%& 7|u : Fuj=7:3 0 R Fofel AlvlAl s (EC)H st wlabalet
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R U Ex 2% NPK +BIO-COM 4%, NPK+COMPOST
2%, ~NPK ~BIO-COM 2%, NPK+HUMIC acid
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Table 2. Chemical properties of the soils after experiment
A. SILTY CIAY LOAM

Treatment pH E.C 0. M T-N Av.P Av. SiO, Ex. cation (me /100 ¢) CEC
No. (1:5) (mmhos/em) (%) (%) (ppm) (ppm) K Ca Mg Na  (me/1009
1. NON 5. 97 03 L38 012 33 113 .23 563 243 017 13 2

2 BIO 5% 6. 10 0.5 L 52 012 44 124 0.21 6.2 28 0 24 13 4

3 BIO 2% 6. 60 0.9 L83 0 14 85 132 0.20 7 44 381 031 17. 4

4, BIO 4% 6. 97 Lo 215 016 311 168 0.19 846 449 0 39 15. 1

5. COM 2 % 6. 30 0.5 L5 013 54 143 0.25 649 266 0 20 14. 1

6. HUM 1% 5 60 0.5 L45 012 39 127 023 587 253 018 14. 5

7. NPK 5 67 0.5 L25 013 45 108 0.22 579 27 020 135

8 NPK 5% 5. 90 0.5 .55 013 77 106 0.22 6.5 297 0 21 14. 1

9. NPK+2 % 6. 23 0.9 232 014 223 144 0.22 610 388 033 15. 8
10. NPK+4 % 6. 63 L2 232 016 212 155 0.21 624 455 0 42 16. 5
11. NPKC 2 % 6. 30 0. 6 215 0. 13 7 122 0.21 691 324 021 12.5
12 NPKH 1% 5. 93 0.7 L7 012 40 123 0.20 619 249 0 20 16. 9
B. SILTY CLAY

Treatment pH E.C 0.M T-N Av.P Av.SiO, Ex cation(me/100 ¢) CEC
No. (1:5) (mmhos/em) (%) (%) (ppm) (ppm) K Ca Mg Na  (me/1004)
1. NON 5. 77 0.3 L 43 0 12 32 148 0.24 642 266 0 22 16. 1

2 BIO 5% 5. 80 0.6 L59 012 33 148 0.22 668 309 027 16. 1

3 BIO 2% 6. 40 Lo 273 013 65 166 0.20 771 419 0 34 18. 7

4 BIO 4% 6. 70 L2 291 0 21 280 174 020 8 84 517 0. 37 20. 0

5. COM 2 % 6. 20 0. 6 L8 012 34 187 02 6. 77 285 021 16. 5

6. HUM 1% 5. 53 0. 4 L 54 012 32 132 0. 2 6.05 253 022 17. 0

7. NPK 557 0. 6 L34 012 34 135 0.22 658 28 020 15. 3

8. NPK 5% 5. 70 0.7 L8 012 42 138 0.21 681 315 0 24 15. 7

9. NPK+2 % 6. 33 0.8 228 014 2219 183 0.21 799 427 025 17. 8
10. NPK+4 % 6. 67 L5 246 017 331 215 022 961 543 0. 49 20. 2

11 NPKC 2 % 6. 23 0.7 L8 012 38 160 024 701 328 021 16. 3

12 NPKH 1% 5. 60 0.5 L66 012 31 127 0.24 667 299 018 16. 6
0.5%, NPK+BIO-COM 2%, NPK+ BIO-COM 713 gl o3k g s wole A ad ui
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Fig. 1. Total Chlorophyll contents in rice plant at 55 days after transplanting on the two different soils (mg/g fresh wt,)
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Fig. 2. Total Chlorophyl!l contents in rice plant at 80 days after transplanting on the two different soils (mg/g fresh wt.)
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Fig. 3. Yield Index on the two different soils.
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K2 Ripening ratio (%)
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Fig. 4. Yield Components on the Soil A. (Silty Clay Loam).

& Ripening ratio (%)
B 1,000 grain wt.

[0 Panicles (No./hill)

Pl Grains (No., /pancl)

ZeseTeTeleTeTeTeTeTe e e e o
AMANANANNNOCLWLWRAYTRNRY

PTOTOTAT OO T AT T T T
AMARAALATARARRARANRRRANRY

PT O OT IO OO eT OO
ASALANIRIRRRARRANANY

T OTOTOT OO T TS e
AR AR

QN’NQN’NQN’N’N’N’N’N’WF.HfW.QNu
BRSNS SANSOIRANSTNSNNANAANINT

PO OSGTOIOT OISO TS ST T
7’/”/”’///’//”///””

100 |

Fig. 5. Yield Components on the Soils (Silty Clay).
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Table 4. Correlation coefficients among yields and its
components

A. Silty clay loam

Pl ——
Grain ::Iaer.:;l Grains Iit:tgen L 00.0
vields (Mo./ Qu./Pa) ratio Grain

hill ) (%) Wt

Grain yields

Panicles 0, 84 **

Grains 0.63*¥ N.S

Ripening matio N, S -0, 43** N. S

1,000 grain wt.—0. 41* =0,66%* N. S (, 52%*

*, %% ! P<0,05 001 respectively
N. S : Nonsignificant

B. Silty clay

Pani - Ripen-
Grain cles Grains ing 1, 000
vields (No./ (No./Pa) ratio Grain
hill ) (%) Wt
Grain yields
Panicles 0. 88 **
Grains 0.39% N.S
Ripening ratio N. S N. S N. S
1,000 grain wt. -0, 48 %% -0, 70** N.S (, 36%*

*, %% ! P<0.05 001 respectively
N.S : Nonsignificant
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