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Effect of Using Organic Fertilizer on the Growth of Rice and Soil

Tae-Seok Oh and Chang-Ho Kim'

Department of Plant Resource, Kongju National University

ABSTRACT In an experiment of organic manure to substitute AL 01X o] Zolz|HA ¥H BEIlE 215t AvAE
for chemical fertilizers in rice-cropping, the amount of applied o] obA AR tEl 4H] &2 2EA]7]7] 5ke] A
fertilizer tended to increase pH and organic matters, depending AR R &7)% Aujae] o]

on chemical characteristics of soil with organic fertilizers.

At first, that tendency about growth characteristics was shown
in treatment group, which was applied organic manure and
chemical fertilizers, comparing with control group. However, ATH(Granatstein, 2002; Peck et al, 2005).
after growing period, leaf area, fresh weight, and dry weight — =TWollX+= F7]5AHE &3dFaFo] 200558 2008714
in seventh treatment group applied 12kg/ 10 a of organic manure 47t 2.68) oA} 71519t Choi et al, 2010). ©o]& 3t T
was higher than in other groups. There was no significant Aol A AA AJLE T Q= ZHE S7]ES o] L3 97 A

diftjerer'lce of the nmnper of glumous flowers or percent ripened 2.9] sHaA ol ALeHH o] disk Aol 7o g Ao| o}
grain in terms of yield component, and control group and

A% ohat w40l ot gick.
SR AL G 0TS FHOE 19909 T oy
S FHEE Soju g, 5714 AL T 20%
A}
LH

treatment group yielded above 500 kg per 10a. Especially, the A S . i

highest figure was from seventh treatment group, 538 kg / 10 a. 718N R F7IgEe] WAl nAdEel ojste] it
Furthermore, quality of rice grain showed not much difference, gollAl Z+E o) iAbE HIESE R714L SAE Fo] A
depending on whether or not applying organic fertilizers. 7] W&o 2¢Ael HadlAS A 1R o= EFo)
As a result of the experiment, applying organic manure improves ATHFEE =, 2008). ©]2o] HARYO] HAHEZ APAL
the physical property of soil. It is clear that organic fertilizers L Aoy} uo} AAEAR 1 H|Ro] AxHoz =

can be substituted for chemical ones since there is no difference
from yield component and quality of brown rice, comparing with
chemical fertilizers which have been used conventionally. The wo=

proper amount of organic manure is 267 kg per 10a; it makes of HAH o2 ARgFol SHiE o] 2001 ol 1447 Mgof
good quality of yield. Al 2006 o= 1209 Mgell 23kl QITHMAF, 2006).
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Table 1. Applied ratio of organic fertilizers used in the treatment.

37

Treatment (ll(\; ) (lfg) (lfg ) ferticl)irzgeilsnc(kg) Application

control 10 5 6 - split dressing (N,K) N-P-K =10-5-6kg (10a)
EX-1 4 2.5 3 90 split dressing (N,K) N-8kg/10a

EX-2 5 2.5 3 112 split dressing (N,K) N-10kg/10a

EX-3 6 2.5 3 135 split dressing (N,K) N-12kg/10a

EX-4 7 2.5 3 155 split dressing (N,K) N-14kg/10a

EX-5 - - - 180 basal fertilization N-8kg/10a

EX-6 - - - 222 basal fertilization N-10kg/10a

EX-7 - - - 267 basal fertilization N-12kg/10a

EX-8 - - - 310 basal fertilization N-14kg/10a
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Table 2. physiochemical property in soil amended with organic fertilizer.

Treatment oH oM T-N Av.P205 K Ca Mg Na
(g/kg) (%) (mg/kg) cmol+/kg

before 5.3b 12.9 0.14 97 0.28 3.1 1.0 0.5
control-1 5.4b 14.1c 0.12b 116de 0.21a 4.1b 1.0c 0.7b
plot-1 5.4b 14.4bc 0.11c 124bc 0.10f 4.2b 1.0c 0.7b
plot-2 5.8a 14.7abc 0.12b 128b 0.13d 5.1a 1.2b 0.8a
plot-3 5.9a 14.3¢ 0.13b 129ab 0.12¢ 5.3a 1.3a 0.8a
plot-4 5.8a 14.4bc 0.13b 132ab 0.15¢ 5.3a 1.3a 0.7b
plot-5 5.8a 14.6bc 0.12¢ 109¢ 0.17b 5.2a 1.2b 0.7b
plot-6 5.8a 14.9abc 0.13b 117cd 0.16bc 5.3a 1.3a 0.8a
plot-7 5.9a 15.3ab 0.13b 136a 0.16bc 5.3a 1.3a 0.8a
plot-8 5.9a 15.6a 0.14a 126b 0.16bc 5.3a 1.3a 0.7b

25 AMRE A2 2t viadle 19a YEFO| 65

ol A UEhaL ok old Adte f7]1dH 2

ARl S7ER Qlte] A& HT] 9] gEFel Bl IF
o vzl Ao weten ofole X|sheTre 97| BES
of wa} F7stct= Yamashit(1967)8] A2kl LA
Bk Qlek Wao] BPolt Rt HeTE 7ho] 2 7
o7 Uekiba) el oleieh Azks 471 W29 ONS
o] 17.52 Wol Br|sidsto] Hol Brlgldart A9 44
o] A1mAol HolE 702 TekElm K2008)59) A

NHE $71808 A 5 Bope] vt A2 £AE A
= Azel dxsha ek

Aol pHel 8712050 Mok ol Fig 13 2
pHi $7140) 5 9 ofe] S8 S et 1 3
w7t et 2 malEel e ek el 5,
2009). £ AR A= pHi A7 uet 1 zpol7} who] Lt
BRI Ql=dl EF UlolA pHe| ®sh= #o] AEz27]0
= 2ot AR RS AR ARlAta 2bel Ael7E &
AH R frof27t FAEA] egrou A557]0= pH
Heh golleh. R7 A8 e Aol W AE e
pH7} %2 502 ol f7]dn| e Zejago ¢lst
of pH7} ®go] Agh Aoz dgEglon {f71&9] 23
7F ARE AN BEpTIR g f71A0 RS AR
B2 A= pH7E wobiloH HFHoRE 7]y
=] AlH[EF] 10 a% 100 kgo ¢l A5 5.801/0]

on 7] u R AlHERe] gAY A2 tj2tet A
o] 5A4R 7P W2 pHeEES UERth

At o2 S 7|-Au g2 AL 835H EQFe] S| Edo
Z7kske o delA gtk e o] 520092 &

-

|
7]

5.

i

w

(il

CON*® EX-1 EX-2 EX-3 EX-4 EX-5 EX-6

pH
B 2009-06-25
B 2009-07-25
B 2009-08-25
2009-09-25
EX-7 EX-8

Fig. 1. Change of pH within the organic fertilizer during growing.
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Fig. 2. Change of organic matter within the organic fertilizer
during growing.
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Fig. 3. Change of avilable Phosphate within the organic fertilizer
during growing.

Table 3. Correlation between the amount of applied fertilizer and chemical change of soil.

Materials pH Ec OM P205 K T-N Ca Mg Na
N-fertilizers 0.56 -0.06 0.40 0.66 0.08 0.01 0.52 0.65 0.04
feori;'gl?;:r:s 0.77%% 026 0.91%* 027 -0.03 -0.30 0.76%*  0.77* 0.20

* . Significant at the 0.05, 0.01 probability levels, respectively.
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Table 4. The growth characteristics of a rice in soils amended with organic fertilizers.

DATE Treatment clum length (cm) Tiller number leaf area (sz) Fresh matter (g) Dry matter (g)
control-1 32a 9¢ 131e 6.18de 1.44cd
plot-1 29cd 9¢ 150cd 5.49f 1.35de
plot-2 27e 10b 163ab 5.37f L.11f
. ' plot-3 30bc 9¢ 168ab 6.75bc 1.39de
“Z;;a‘;%pl(?:;;g plot-4 28de 12a 171a 8.94a 1.73a
plot-5 27e 10b 145d 5.94e 1.38de
plot-6 31ab 10b 159bc 6.96b 1.63b
plot-7 30bc 9¢ 163ab 5.48f 1.33e
plot-8 27e 10b 170a 6.45cd 1.51c
control-1 86a 22ab 903f 244a 99d
plot-1 86a 22ab 920e 235ab 117b
plot-2 87a 22ab 888f 220c 98d
. . plot-3 88a 20b 872h 210cd 95d
“;;efafzsglf;:;;g plot-4 88a 20b 946d 240a 98d
plot-5 86a 22ab 998b 198d 97d
plot-6 86a 20b 985¢ 221bc 113be
plot-7 89a 24a 1091a 248a 127a
plot-8 90a 22ab 885f 213c¢ 108¢
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Table 5. Change of organic fertilizer application on yield components and grain quality in rice.

thousand grain amount of harvest

Treatment glumous flower percent ripened grain weight () panicle number (ke/10 a)

control-1 19a 87a 31.1bc 145bc 531abc

plot-1 18a 89a 32.8ab 158a 518cd

plot-2 18a 88a 32.5ab 138¢ 522bc

plot-3 20a 88a 32.7ab 151ab 535ab

plot-4 20a 86a 34.2a 136¢ 529abc

plot-5 19a 87a 32.3abc 139¢ 507d

plot-6 20a 89a 33.1ab 136¢ 524bc

plot-7 20a 87a 33.9a 144bc 538a

plot-8 20a 86a 30.3c 138¢ 529abc

Table 6. Production of weed after rice planting.
head rice damaged rice powder rice rice screenings color rice protein amylose
Treat ment
%
control-1 83.9ab 11.3cd 1.5bc 2.6a 0.5bcd 6.7cd 18.6bc

plot-1 86.4a 10.6d 1.0d 1.3b 0.8ab 7.0bc 18.8bc
plot-2 85.1a 10.7d 1.7b 1.3b I.1a 7.4a 18.7bc
plot-3 84.4ab 12.1ab 1.1cd 1.4b 0.9ab 7.0bc 18.8bc
plot-4 85.2a 11.5d 1.1ed 1.8b 0.2d 7.1ab 18.9bc
plot-5 86.4a 10.6abc 1.1cd 1.7b 0.2d 6.7cd 19.0a
plot-6 85.0a 11.6abc 1.7b 1.3b 0.4cd 6.1e 18.9bc
plot-7 84.6ab 11.8abc 0.6d 1.7b 1.1a 7.1bc 18.8bc
plot-8 82.7b 12.3a 2.4a 1.5b l.1a 6.9bcd 18.7bc
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