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Influence of Cultivated Regions in Organic and
Conventional Farming Paddy Field

Seong-Tae Lee, Dong-Cheol Seol, Ju-Sik Chol, Eun-Seok Kim, Won-Doo Song, and Young-Han Lee*

Gyeongsangnamdo Agricultural Research and Extension Services, Jinju 660-370, Korea
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The purpose of this study was to find out optimum cultivated regions forrice organic farming. The organic and
conventional rice as control were grown in three different places : secluded hill paddy field for Hapcheon,
normal rural paddy field for Sancheong, and suburban paddy field for Jinju from 2005 to 2006. In secluded hill
paddy field, the organic material and pesticide to control pest and disease were input twice for organic and
conventional rice cultivation. However, in normal rural and suburban paddy field, those were input three times
for organic and conventional rice cultivation. The occurrence of sheath blight in organic farming was higher
than in conventional farming. Whereas brown planthopper population per 20 plant was significantly high
10.1~19.5 for conventional farming compared with 4.4~10.0 for organic farming. For that reason, the density
of the brown planthoppers was higher in organic farming than those in conventional farming. Dominated
weeds occurred in organic and conventional paddy field were namely Monochoria vaginalis, Ludwigia
prostrata, and Cyperus difformis. The population per 20 plant and dried weight per m’ of weeds were higher
in 121 and 50.5 g for organic paddy field. The productivity of rice in different cultivated regions for organic
farming was 2.96 Mg ha” in hill paddy field, 4.03 Mg ha” in normal rural and suburban paddy field.
Toyo-taste value and ratio of perfect grain of milled rice were not different by cultivated regions in both
farming system.
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Table 1. Cultivated regions on rice organic and conventional farming.

Regions Secluded hill Normal rural Suburban
Topography Mt. - foot slope, Slope 15% Alluvial plain, Slope 2% Alluvial plain, Slope 2%
Soil texture Clay loam Sandy loam Silt loam
Irrigation water Safety (reservoir) Safety (reservoir) Safety (river)
Altitude 270 m 110 m 21 m

Location Hapcheon Gahwae Sancheong Sindeung Jinju Chojeon

Table 2. The chemical properties of water imrigated in this experiment.

Regions pH EC COD T-N T-P K Ca Mg
ds m’ mg L

Secluded hill 7.6 0.07 1.1 0.9 0.03 0.5 1.3 1.2

Normal rural 7.6 0.10 2.1 1.5 0.03 1.0 1.6 1.5

Suburban 7.3 0.37 42 4.7 0.08 5.0 7.4 11.5

Table 3. The chemical properties of soil used in this experiment.

Exch. Cation

Regions pH oM Avail. P,0s Avail. SiO,
K Ca Mg
(1:5) g kg'1 mg kg'1 --------------------- cmol, kg"1 --------------------- mg kg'1
Secluded hill 5.9 17.0 72 0.09 4.0 0.6 175
Normal rural 5.7 20.7 234 0.13 4.2 1.0 150
Suburban 6.0 26.1 222 0.26 6.3 1.7 106

Table 4. Application rate of compost and fertilizerin organic and conventional paddy field according to cultivated regions.

Organic Conventional
Regions Ist year 2nd year
Com}ll)ost Compost ) Chinese milk vetch N P20 0
Mg ha
Secluded hill 16 3.47 0.15 0.03 0.10
Normal rural 12 3.24 0.14 0.03 0.08
Suburban 12 4.04 0.12 0.03 0.02
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Table 5. Characteristics of the applied compost for organic farming.

Component oM T-N OM N

P,0Os KO Water

%

Compost 453 1.36 333

%
1.48 1.40 37.9

Table 6. Input materials and times used to control of diseases and pests occurrence on the organically and conventionally

managed paddy fields according to cultivated regions.

Organic Conventional
Regions . Control . Control
g Occurrence of disease & pest Input (.)n o Occurrence of disease & pest Input (.)n °
times times
Rice blast, Rice blast,
. Sheath blight, Organic Sheath blight, ..
Secluded hill Rice leaf roller materials 2 Rice leaf roller Pesticide 2
Brown planthopper Brown planthopper
Rice blast, Rice blast,
Sheath blight, Organic Sheath blight, .
Normal rural Rice leaf roller materials 3 Rice leaf roller Pesticide 3
Brown planthopper Brown planthopper
Rice blast, Rice blast,
Sheath blight, Organic Sheath blight, .
Suburban Rice leaf roller materials 3 Rice leaf roller Pesticide 3

Brown planthopper

Brown planthopper
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Table 7. Spider density and diseases and pest occurrence on the organically and conventionally managed paddy fields
according to cultivated regions.

Regions Farming system Sheath blight Rice blast Rice leaf roller Brown planthopper Spider
% No. 20-plant” -
. Organic 4.1 2.0 1.1 45 118.0
Secluded hill )
Conventional 33 2.0 1.0 10.1 35.6
Organic 28.7 2.0 1.3 10.0 81.3
Normal rural
Conventional 12.5 2.0 0.9 18.2 17.3
Organic 16.9 2.0 0.8 44 33.7
Suburban )
Conventional 14.3 2.0 0.7 19.5 73
F-test Region ok NS NS ok ok
Farming system ok NS NS ok ok
RegionxFarming system ok NS NS ok ok

Table 8. Density and dry weight of weeds occurrence on the organically and conventionally managed paddy fields
according to cultivated regions.

Regions Farming system Density Dry weight Major weeds
No. m” g m”
) Organic 76.0 43.6
Secluded hill ]
Conventional 20.3 9.9
Organic 34 0.3
Normal rural
Conventional - -
- Monochoria vaginalis, Ludwigia prostrata,
Suburb Organic 121 50.5 G difformi
uburban erus difformis
Conventional 79.2 114 P
F-test Region HoE HoHE

Farming system

RegionxFarming system
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Table 9. Yield and yield components of rice plant on the organically and conventionally managed paddy fields

according to cultivated regions.

. . Culm Panicle No. panicle per No. grain per 1,000 .
Regions Farming system length length hill panicle grains Yield
cm g Mg ha
_ Organic 69.2 18.7 11.9 84 24.0 2.96
Secluded hill )
Conventional 76.3 20.5 12.6 89 24.1 3.16
Organic 77.2 16.9 15.3 84 24.0 4.03
Normal rural )
Conventional 76.0 19.1 16.9 82 239 4.56
Organic 66.3 18.3 13.9 95 24.2 4.03
Suburban ]
Conventional 70.2 19.5 13.8 101 24.0 431
F-test Region Hokk Hokk *k NS NS HorE
Farming system otk otk ok ke NS ok
RegionxFarming system Hokk NS ** NS NS *

Table 10. Milled rice qualities on the organically and conventionally managed paddy fields according to

cultivated regions.

Imperfect grain

Regions Farming system Toyo-taste  Perfect grain -
Immature Damage Dead Discolor
%
. Organic 76.8 72.8 18.1 83 0.6 0.2

Secluded hill .

Conventional 76.0 69.8 22.1 6.6 1.3 0.2

Organic 78.0 66.9 14.4 17.5 1.0 0.2
Normal rural )

Conventional 79.8 70.0 18.2 10.9 0.7 0.2

Organic 77.2 70.9 18.3 9.9 0.5 0.4
Suburban )

Conventional 74.3 68.2 16.8 13.8 0.7 0.5
F-test Region NS NS NS NS NS NS

Farming system * NS NS ok NS wox

RegionxFarming system NS NS NS * NS NS
AM¥ks (Zudwigia prostrata), ThaAy 421 -sA B 2, £2 FEA I FEIA W s a7
(Cyperus difformis)©|Att, sy bz 2RS4 FALA 9w ZAS 2ARSE Auk= Table 9 2 Table 10
ZAE ARESHA] o fi71E 2RO WA Al I gk AR gE R s B ARG B9 vE
o AEFol o, 7P w2 AT A EAE Aol wlsl 7] Bt dhgol ol f7IAfulelA
a Zl"j O 7|9k Aol A AR Frzo| Tl T et olibd 47k ZzE 11,97 W 84 o R A9 w
Zkzh o o 121, 79,28 o]glom, AEFS 77k ol @ 50,5 F& 2,96 Mg ha |2 W) S:go] 7H 22 AelTs
2114 g olSleh FedE Az TAFES AxE 919 O‘Huniq FEAIZIS] PRl EA 53] 242t 19,1, 19,5
Fofe Aadt WA o= Rl EAAE AR 71 em O, FH £ 16,9, 13,871, oA 4k 82,
B Aol A frelA o2 A e Kuk et al. (2002) 1014e=z %j‘ﬂ’ﬂ‘ﬂ S LA QA7) FFslo] SxFo] b

= 194821 S/l 7ol F4 Hr} Hol WhayEct
A0, Lee (010 F4E A2FE 7EE F714
Aufol Al FrzEeko] ABFOR m’ ¢ 18,4 go|girka
RISl 2 Aol ﬁ%g@ '
505 gO.& %}?9}: _ Kwon et al, (2006)& Egjn|=
uo ﬂ 6% o] AAH oz Tra
o =ylE Ao w Jafo] 129 7}

al

AEh Fge|, EAZRO] L) Aol A Rz vk
Lol T 19102 QoJAel HZr} Weo]e) AyzkE)

7k 4.56, 4.31 Mg ha 24 7 Wkt Wby 7159
91t ] Al A SRS 7] SlaH EoRRE 1)
o470 AAsH=Alo] HEFAE Ao AZE Too
A A Gl ne wadg A 0
918 G Gt Gl i fede

elsiel s Aohe ALtk ARk
Atme] §7)% AeAe] ARzt 22t 6.8, 77,22
SYAul 76,0, 74, 3ETF =0T Lee (2010)= BHS &
5o A ¥ s4FE] Al

(0]

;O

o [ Y P
N

r.l

N

]



s 87l

“UH 7S 69.3~83.60.8 E£o| o3} xJol7} & Aoz
UERoH, Holl 2J3t ZJol= gl AoR Yepytt,

1=H

T
v AR E o wlE2 ARE, ARbeE, AT
L 7 AEA] 242F 72,8, 66.9 H 70.9%01 AL, YAl
Al Z}7F 69,8, 70.0 D 68.2%= Ao]7} gl A

W B9 vl B3 QA ol whE oS et
U] ook B9k o] Hl-8-S 27.2~33.1%0]3101, o]
FolA 7 2 vleS AAshe A nisdH vjEd o]
AUck E2L Lee (2010)&= 7748 G715 & 718 Auj
Al B3 dju] gkl Al deko] Wil Toyo AlH|X] e 89
How wrhal Hasiyl ot 2 A-tolla= Aujx| e 2
qF Ao] F48 Apol7t gls Ao R YEiTth

At At

B Ae 521

225 TAFY (AR PJ00T1
67582011)2] x| o]l oJsff o]

Nl
ozl Ade Wiy

715 v Aol f2igh A9 aix} QR s 4T,
s 9 mAEE gestel Ausiae ) Wl
0 AR, WO gAY BAE ZASIT,

A R|lel] Apglo] S712t BB wE Ao
olxlﬂqu}% 4, Eoﬂtﬂ itth%ﬂ]— jai] ]:]:1111;[17]_ HP}\HE]O—]];]_
F71A 2] Ao HrE 9 Wi 20585 4.4~10 uh
2ol Ux|qt, TPAfujo A= 10,1~19.5 mF = F7] A u
o =9k,

S712F Al Hi=olA] LHH o7 wAEt Az 19
A =) =27WR] (Monochoria vaginalis) 2t oFHES: (Ludwigia
prostrata), TPAR FxQl YA (Gyperus difformis)
olich, Aol F1 B HEA Ao EAZER §

71} TrpApolA we MEe] Wt 27k n’ g 121
79.28 o]glon] [z AEFES A7 m’ T 505, 114 g
ol %3,

] A o 4o

rlo

A

AL

i
X

0. A7tA] o] 2,96 Mg ha O &
om pFo] £ Aejqte YRbeET} EATRY] #Y
e = A 2k} 4,56, 4.31 a' ]2t} Toyo Au|x]=
H AR e {0402 gislen sol egk o4
2 Q= AR yehgtt AR =AZRS] {7)s Aj
of|xe] Am|z|= YAt =dct B AR 2kl
Ao Hl&2 7 A EieF WA ufollA Afol7t gl= Ao=
et S99 vlE B3 AR e o %4 R
VERA] oForar, BobA#o] u]8-2 27.2~33,1%0]%)
ojFollA 7P & HlE&S Aok A2 vy HJBH%

of it

O

9:

FIF

&
U‘

A} Faeolo] ujx|= Auix|e] sk 413

ol 2
o

—

Igj

HO

Cho, H.J., S.W. Hwang, K.H. Han, H.R. Cho, J.H. Shin, and
E.Y. Kim. 2009. Physicochemical properties of upland soils
under organic farming. Korean J. Soil Sci. Fert. 41(2):98-102.

Chung, J.B. and Y.J. Lee. 2008. Comparison of soil nutrient
status in conventional and organic apple farm. Korean J.
Soil Sci. Fert. 41(1):26-33.

Gil, GH,, J.G. Kang, K.D. Lee, J.H. Lee, K.B. Lee, and J.D.
Kim. 2008. Assessment of energy efficiency and nutrient
balance in organic rice farming area. Korean J. Environ.
Agric. 27(3):267-273.

Hyun, J.S. 1982. Metrological condition and pest management.
Korean J. Crop Sci. 27(4):361-370.

Kuk, Y.I., O.D. Kwon, and I.B. Im. 2004. Effective herbicides
by application timing for control of sulfonylurea resistant
Monochoria vaginalis, Lindernia dubia, and Rotala indica
in wet-seeding and machine transplanting rice culture. Kor.
J. Weed Sci. 24(1):30-42.

Kwon, O.D., B.C. Moon, Y.I. Kuk, JK. Kim, and H.Y. Kim.
2006. Effect of densities of Echinochlor crus-galli and
Monochoria vaginalis in wet seeding and transplanting rice
cultivation on rice yield and rice quality, and economic
threshold levels of the weeds. Kor. J. Weed Sci. 26(2):
155-167.

Lee, Y.H. 2010. Evaluation of No-tillage Rice Cover Crop
Cropping Systems for Organic Farming. Korean J. Soil Sci.
Fert. 43:200-208.

Lee, Y.H. 2010. Rice growth and grain quality in no-till and
organic farming paddy field as affected by different rice
cultivars. Korean J. Soil Sci. Fert. 43:209-216.

Mader, P., A. Fliebach, D. Dubois, L. Gunst, and U. Niggli.
2002. Soil fertility and biodiversity in organic farming. Science
296:1694-1697.

Ministry of Environment. 2008. Standard methods of water
sampling and analysis. Ministry of Environment, Incheon,
Korea.

NAQS (National agricultural products quality management
service). 2010. Information of environment-friendly agricultural
products certification. http://www.enviagro.go.kr/portal/info/
Info_statistic.jap

NIAST (National institute of Agricultural Science and Technology),
2000. Methods of analysis of soil and plant, NIAST, Suwon,
Korea.

Oehl F., E. Sieverding, K. Ineichen, P. Mader, T. Boller, and
A. Wiemken. 2003. Impact of land use intensity on the species
diversity of arbuscular mycorrhizal fungi in agroecosystems
of central Europe. Appl. Environ. Microb. 5:2816-2824.

RDA (Rural Development Administration). 2003. Standard of
analysis and survey for agricultural research. RDA, Suwon,
Korea.

Robert, V., T. Mateja, H, Karin, H. Melanie, G. Dieter, and



414 OLE - AFH - 2T PLA] - SUT - oG
S. Franci. 2005. Phenolic compounds in some apple (Malus producers of organic food in Hedma country, Norway. Food
domestica Borkh) cultivars of organic and integrated Qual. Prefer. 12:207-216.
production. J. Sci. Food Agric. 85:1687-1694. Wright, S.F., J.L. Starr, and I.C. Paltineanu. 1999. Changes
SAS Institute, 2006. SAS Version 9.1.3 for Window, SAS in aggregate stability and concentration of glomalin during
Inst., Cary, NC. tillage management transition. Soil Sci. Soc. Am. J. 63:
Torjusen H., G. Lieblein, M. Wandel, and C.A. Francis. 2001. 1825-1829.

Food system orientation and quality among consumers and





