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The Effect of Organic Fertilizer According to the Duration and Amount of
Soil Chemical Changes on Yield Components of Rice

Tae-Seok Oh, Sung—-Min Kim, and Chang-Ho Kim'

Department of Plant Resource, Kongju National University

ABSTRACT The purpose of this study is identify chemical 2= F71EYS o835t A W digk AL
changes in yield components of soil using organic fertilizer 2 olalo] Ax}AR oz
f(ir cll.ltlva;mg }ilce.anld e;ftabhsh reason?ble IrlnethO(is (l)f t;ert— of st AH|EE 2Z]7]7] Yate] A AAHOR
ilization. In chemical change, comparing the control plot, wojo] BhjE] . 9
the soil using organic fertilizer consistently for three years o o o o =

71sd A FHI vae FHSRE 1990E ]

for cultivating rice showed an increase in pH and available

. . . . S A S [e) A= o
phosphate in the experiment plots provided by the organic SHHLE &R S, 7l sAE AR wid
fertilizer, increase in spikelet number and 1000 grain weight ~ 20% ©]/4} 57}8tal Q) © ™ (Granatstein, 2002), = Ui A =

in terms of yield components, and increase in yield in the L7154 &351eko] 2005WFE 2008 @ 7HA] 47 2.6

three-year experiment plots. As for the quality of brown rice, o]A} Z7}51ATtH(Choi et al., 2010). o]23t THH A A

the rate of head rice showed no difference when compared to AFLE L 9 7HE 07298 o] L3t o7 Au| o dha
that of the control plots. As for protein content, it was difficult -oe coe 0T = .
Z o] AleHlH S A O] ZQ Alo] =olx]71 °]

to identify a statistical significance between the control plots AL ARl Hiet Al Aste] Fadel oAl gl

f71 40| B Fr)okEo] WAl vl Eo| ojste] et
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and the experiment plots in 2009, but since 2010, the protein o=

content of the experiment plots has been lower than that of ‘804 2 obnlieibS WSS 7|4k Akso] A=
the control plot, indicating that fertilization of organic fertilizer o Rof QYA HoeiAdLS Q7 3R 9= EAo] 9]
was effective in terms of rice quality. In conclusion, long-term th 97| M| REE HR Y] BAME R AL Ao} uk
use of organic fertilizer improved the chemical properties of of ABAEAAZ 1 H|Zo] Aoz =T 9k

soil and increased yield when compared to practical fertilization.
Reasonable fertilization was identified to fertilize the nitrogen
component of organic fertilizer to be a level of 12kg/10a.
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Table 1. Chemical properties of organic fertilizers.

EC P05 K:O  OM*

Year pH (dS/m) T-N(%) (%) (%) (%)

2009.2010 6.88 3.21 4.52 1.97 1.64 79.1

2011 694 275 4.81 1.85 1.52 80.3

* : organic matter

Table 2. Applied ratio of organic fertilizers used in the treatment.

Treat Orgzjmic
N(kg) P(kg) K(kg) fertilizers Application
ment
(kg)

split N-P-K

control 10 5 6 - dressing =10-5-6kg
(N,K) (10a)
split

EX-1 5 2.5 3 112 dressing N-10kg/10a
(N.K)
split

EX-2 6 25 3 135 dressing N-12kg/10a
(N.K)

EX3 - - - 222 basal ¢} oke/10a

fertilization

basal

EX-4 - - - 267 fertilization N-12kg/10a
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Table 3. physiochemical property in soil amended with organic fertilizer.
YVear Treat oH OM T-N Av.P,05 K Ca Mg Na
ment (g/kg) (g/kg) (mg/kg) cmol+/kg
before 53 12.9 0.14 97 0.28 3.1 1.0 0.5
control 5.4b* 14.1c 0.12a 116b 0.21a 4.1b 1.0c 0.7b
2009 EX-1 5.8a 15.7a 0.12a 128a 0.13c 5.1a 1.2b 0.8a
EX-2 5.9a 15.3a 0.13a 129a 0.12¢ 5.3a 1.3a 0.8a
EX-3 5.8a 14.9b 0.13a 117b 0.16b 5.3a 1.3a 0.8a
EX-4 5.9a 15.3ab 0.13a 136a 0.16b 5.3a 1.3a 0.8a
control 5.3b 15.3¢ 0.15a 107¢ 0.31a 1.8¢ 0.9 0.8b
EX-1 5.9a 16.1b 0.12¢ 129b 0.22bc 4.9b 1.4a 0.8b
2010 EX-2 6.0a 15.5¢ 0.12¢ 133b 0.27b 5.1b 1.4a 1.0a
EX-3 5.9a 16.9b 0.14b 127b 0.18¢c 5.3a 1.4a 1.0a
EX-4 6.1a 18.2a 0.12¢ 156a 0.21bc 5.6a 1.4a 1.0a
control 5.6¢ 14.7¢ 0.15a 95d 0.35a 2.0d l.1c 0.9ab
EX-1 5.8ab 16.8ab 0.12b 105¢ 0.25b S.1c 1.5a 1.0a
2011 EX-2 5.9a 17.2a 0.14a 128b 0.26bc 4.8¢c 1.3b 1.0a
EX-3 6.1a 17.5a 0.13b 161a 0.26bc 5.5b 1.5a 0.9ab
EX-4 6.0a 17.3a 0.13b 169a 0.28b 5.9a 1.5a l.1a

* : 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.

Year Treat Glumous PercenF ripened Thousgnd grain  panicle .number Amount of
ment flower(ea) grain(%) weight(g) per hill(ea) harvest(kg/10a)
control 19a* 87a 31.1bc 145bc 531ab
EX-1 18a 88a 32.5ab 138c 522¢
2009 EX-2 20a 88a 32.7ab 151ab 535ab
EX-3 20a 89a 33.1ab 136¢ 524bc
EX-4 20a 87a 33.9a 144bc 538a
control 20ab 90a 32.67b 137b 541c
EX-1 19b 9la 31.54c 144a 551b
2010 EX-2 20ab 89a 32.55b 146a 549b
EX-3 20ab 90a 33.43a 149a 56la
EX-4 22a 91a 33.56a 146a 556a
control 18b 88a 29.87¢c 151a 514b
EX-1 20a 88a 32.45a 153a 522ab
2011 EX-2 20a 87a 31.98ab 151a 529ab
EX-3 20a 90a 31.68ab 152a 532a
EX-4 20a 89a 32.64a 156a 525ab

* : 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 weed after rice planting.
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g 2 AlO*OﬂHE 0}“‘ SRS 2009\ ol = Al 30
18.9%2 7H =2 2220|9131 20100l = A|F30] 18.4%
2 7P =gtom 2011do)s AlEL47} 18.6% 0.2 713
ES TElR 7|E Huw Aol 22 NS YERaL

oﬁli

17)9F o] 71 4uRE o|§3te] 3UF HE Auja
Azt vlo] opA =S4} vl dol s e} ulmste] X}
27 9ke Ro] FHelwlo] 7] Wu| RS AHgFtolE 1

Treat

Head

Powder

Color

Year ment rice Damaged rice rice Rice screenings rice Protein Amylose
%
Control 83.9b* 11.3b 1.5b 2.6a 0.5¢ 6.7¢c 18.6a
EX-1 85.1a 10.7¢c 1.7a 1.3bc 1.1a 7.4a 18.7a
2009 EX-2 84.4ab 12.1a 1.1c 1.4bc 0.9 7.0ab 18.8a
EX-3 85.0a 11.6b 1.7a 1.3bc 0.4c 6.1d 18.9a
EX-4 84.6ab 11.8b 0.6d 1.7b I.1a 7.1a 18.8a
control 85.1ab 10.9b 1.4a 2.4a 0.4c 6.9a 17.4b
EX-1 86.3a 10.2¢ 1.2b 1.6b 0.8a 6.8a 17.2b
2010 EX-2 85.1ab 11.6a 1.3b 1.4b 0.7b 6.4b 17.9ab
EX-3 85.2ab 11.4a 1.5a 1.4b 0.6b 6.5b 18.4a
EX-4 84.5b 12.2a 1.2b 1.6b 0.8a 6.7b 18.2a
control 84.2b 12.2a 1.4a 1.8a 0.6¢ 6.9a 17.2b
EX-1 85.7a 11.8b 1.4a 1.4b 1.1a 7.2a 17.4b
2011 EX-2 85.7a 12.2a 1.2b 1.4b 0.7bc 6.8ab 18.1ab
EX-3 84.2b 12.1b 1.4a l.1c 1.0a 6.8ab 17.9ab
EX-4 84.3b 12.3a 1.4a 1.2¢ 0.9b 6.7ab 18.6a

* : 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 6. Correlation of Soil chemical property and quality of rice grain on input of organic fertilizers

o g OB oo TeRmdn
Organic fertilizers 0.68%* 0.52%* 0.66** -0.32 0.41 0.34
T-N 0.47 0.28 0.43 - 0.34 0.24
Organic matter 0.88** - 0.92%** -0.96* 0.94%*%* 0.96*
Av.P,0s 0.91** 0.92%** -0.86* 0.88* 0.87**

* . Significant at the 0.05, 0.01 probability levels, respectively.
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