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Effects of Paddy Soil Chemical Changes and
Yield Components of Rice in Accordance with the Age and
Usage of Organic Fertilizer and Chemical Fertilizers

Oh, Tae-Seok - Kim, Chang-Ho - Kim, Seong—Min -
Jang, Myoung-Jun - Park, Youn-dJin - Cho, Young-Koo

This experiment was conducted to assess changes to the chemical properties of soil
and applicability in a case of rice cultivation with organic fertilizers. The investi-
gator applied organic fertilizers to rice cultivation for five years to examine
changes to the chemical properties of soil and found that the experiment group of
organic fertilizers made an ongoing increase in pH, organism content, and available
phosphate content annually compared with the control group with no big differences
according to the amounts of organic fertilizers used. As for the yield components,
there were no statistical differences in the number of spikelets and grain filling
rate between the experiment group of organic fertilizers and the control group. The
experiment group recorded a higher level in 1,000 seeds weight and yield than the
control group. Experiment Group 4 recorded the highest level at 29.11 kg of 1,000
seeds weight. Experiment Groups 3 and 4, which used 222 kg and 267 kg per 10 a,
respectively, recorded 576 kg and 572 kg of yield, respectively, which were 4.7%
and 4.1% higher than 549 kg of control group, respectively. As for the quality of
brown rice, there were no statistical differences in the head rice percentage between
the control and experiment group, both of which were in the range of 83.2-85.7%.
As for the protein content, Experiment Groups 3 and 4, both of which used a lot
of organic fertilizers, were in the range of 6.9-7.1%, which was lower than 7.5%
of control group. Those findings indicate that the long-term application of organic
fertilizers can improve the chemical properties of soil and increase the yield more
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than the conventional method of fertilizer application. The findings also suggest
that it will be effective to apply 222 kg of organic fertilizers or more per 10 a.
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Table 1. Chemical properties of organic fertilizers

Year pH EC (dS/m) T-N (%) P,0s (%) K,0 (%) OM" (%)
2009, 2010 6.88 3.21 4.52 1.97 1.64 79.1
2011 6.94 2.75 4.81 1.85 1.52 80.3
2012 6.69 2.88 5.12 1.83 1.26 81.5
2013 6.81 2.64 4.93 2.09 1.47 80.9

*: organic matter

fr71dn g9 AU S Table 29 7o o]¢f 2570l M 7[HIE EF ARG oM,
17 132 29] AlolM 7180 R o] 9] AARANEES 8485 7)8]-4H] = 50-50%= 2
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Table 2. Applied ratio of organic fertilizers used in the treatment

Organic L
Treatment | N (kg) | P (kg) | K (kg) fertilizers (kg) Application
Split dressing
trol 10 5 6 - N-P-K =10-5-6 kg (10
Contro (N, K) g (10 a)
Split dressing
EX-1 5 2.5 3 112 N-10 kg/10 a
N, K) ¢
Split dressing
EX-2 6 2.5 3 135 N-12 kg/10
N, K) glo
EX-3 - - - 222 Basal fertilization N-10 kg/10 a
EX-4 - - - 267 Basal fertilization N-12 kg/10 a
AR LR
5d Ft wid HE FEY Fol EGAEE AF S A, FaEJL A7IETE, pH
% R8-S BUSKEA pE BT 115 2182 Asel 3R, %71 e
A)o.
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A 23 gov, 20133e] W A F Eoke] AAFFE B uﬂ sshu 29} #4714 B 8
*
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of o% f71e] a7l Wl 71 Au R FHE f71%0] AEo] o gay] AR #

A AR Mo AEA Y Aol §aE0] FokA EY W 49 Xol7l AA &
Z A= Yang et al. (2008)2] A FoAE F7|HH R AME & EQFo] A4V} A
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A g Fol 25 wistollA 7| EH s AME 59 Fol ZES F7IEHIRY AREEF
2 zo| 7 VERA] ¢l 0.21-0.34 cmol kg o2 ERIF AT ZEH vfavlES f
Z1AN 59 AMSFRTE AFERFo 2 5AE F927F et s 200919 FE
20397HA 27+ AP TERT dAF R 3 FFoljloy f7|EHIEE AR
HAPFES Q2TRT 4 & FFollen, favles a3 22 Ao = gx7
£ 2009314 2013 51 F<F 1.0-1.2 cmol kg FFoldou AHTEL F7EHE AR
F F#Glo] 1.3-1.5 cmol'/kg FEO2 ERIEFAT 2 vfavls dx279 AdTE
o] HEFS tx7¢ AP TE ol A FA7E A 3= 09-1.1 cmol'/kg FFO=
FAFAT HEFS] AdE F71A0 s ALFRTE f7]A0 59 Ao 2 5
2 Foa7F A= A=Y, dEFE 5d 58 HE Z9] 0.7-0.9 cmol'/kg FFolR o} 4
HTEL 08-12 cmol'/kg FE=O2 513 F¢F EAIFHUL R E XA ol gFe iz
Toll vlgte] AYPFEC] =& AFES UrE‘rlﬂi A= ol EU
7Vl wet xgd A7) o] eFo] Bk dEFS v =2
S F71EEYHO wet 7130 Yamashit (1967)2) A7 2A3etE AX3skar Q)

Table 3. physiochemical property in soil amended with organic fertilizer

Ve | Treat - oM TN |Avkos | K Ca Mg Na
ment (ghkg) | (g/kg) | (mg/kg) cmol kg

Before 53 12.9 0.14 97 0.28 3.1d 1.0 0.5

Control 5.4b* 14.1d 0.12¢ 116¢ 0.21c 4.1c 1.0c 0.7b

EX-1 5.8a 15.7¢ 0.12¢ 128b 0.13f 5.1b 1.2b 0.8b

2009 EX-2 5.9a 15.3¢ 0.13¢ 129b 0.12f 5.3b 1.3b 0.8b

EX-3 5.8a 14.9d 0.13¢ 117¢ 0.16e 5.3b 1.3b 0.8b

EX-4 5.9a 15.3¢ 0.13¢ 136b 0.16e 5.3b 1.3b 0.8b

Control 5.3b 15.3¢ 0.15ab 107¢ 0.31a 1.8f 0.9¢ 0.8b

EX-1 5.9a 16.1b 0.12¢ 129b 0.22¢ 4.9b 1.4a 0.8b
2010 EX-2 6.0a 15.5¢ 0.12¢ 133b 0.27bc 5.1b 1.4a 1.0a
EX-3 5.9a 16.9ab 0.14c 127b 0.18d 5.3b 1.4a 1.0a
EX-4 6.1a 18.2a 0.12¢ 156a 0.21c 5.6a 1.4a 1.0a
Control 5.6b 14.7d 0.15ab 95d 0.35a 2.0f l.1c 0.9a
EX-1 5.8a 16.8ab 0.12¢ 105¢ 0.25bc 5.1a 1.5a 1.0a
2011 EX-2 5.9a 17.2a 0.14b 128b 0.26b 4.8b 1.3b 1.0a
EX-3 6.1a 17.5a 0.13¢ 161a 0.26b 5.5a 1.5a 0.9a

EX-4 6.0a 17.3a 0.13¢ 169a 0.28b 5.9a 1.5a 1.1a
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Ve | Treat oH oM TN |Avpos | K Ca Mg Na
ment (ghkg) | (gkg) | (mg/kg) cmol'/kg

Control 5.4b 14.3d 0.12¢ 103¢ 0.19d 3.7¢c 1.2b 0.8b

EX-1 5.8a 15.9¢ 0.13c 119¢ 0.33a 4.5b 1.5a 0.9a

2012 EX-2 5.8a 16.8a 0.15ab 132b 0.36a 5.2b 1.6a 0.9a

EX-3 6.2a 17.2a 0.13¢ 126b 0.27b 3.9d 1.6a 1.2a

EX-4 6.1a 16.9a 0.15ab 135b 0.33a 4.7c 1.7a 1.0a

Control 5.5b 13.2e 0.14c 106¢ 0.22d 2.9e 1.2b 0.7b

EX-1 5.8a 15.7b 0.13¢ 121b 0.34a 3.4c 1.5a 1.0a

2013 EX-2 6.1a 16.3b 0.16a 139 0.31a 4.2d 1.5a 1.0a

EX-3 6.1a 16.9ab 0.15ab 159a 0.26b 4.9b 1.3b 0.9a

EX-4 6.2a 17.4a 0.15ab 167a 0.21d 3.7¢c 1.5a 0.9a

*: Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range

test.
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Table 4. Change of organic fertilizer application on yield components and grain quality in rice

Glumous flower | Percent ripened | Thousand grain | Panicle number Amount of
Treatment (ca) rain (%) weight (g) er hill (ca) harvest
£ ° & P (kg/10 a)
control 22a 87a 26.63c 98b 549b
EX-1 22a 85a 28.99a 105a 552b
EX-2 2la 85a 27.11b 116a 559b
EX-3 22a 88a 28.57a 109a 576a
EX-4 22a 85a 29.11a 113a 572a

*: Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range
test.
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Table 5. Production of brown rice after rice planting
Head rice | Damaged rice | Powder rice | Color rice Protein Amylose
Treatment
%
control 83.2a 11.9a 1.5a 0.4b 7.5a 16.8a
EX-1 83.7a 11.3a 1.4a 0.6a 7.4a 17.2a
EX-2 85.1a 11.3a 1.5a 0.4b 7.1b 17.3a
EX-3 85.7a 11.7a 1.5a 0.7a 6.9b 17.1a
EX-4 84.2a 11.4a 1.5a 0.6a 7.1b 17.7a

*: Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range
test.
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