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Effects of the Application of Alternative Agricultural Materials on the Growth of

Rice and Water Quality in Paddy Field

Young-hun Moon, Joung-Sik Choi, Mi-Jeong Uhm and Seong-Soo Han" (Jeollabuk-do Agricultural Research and
Extension Services, Tksan 570-140, Korea, College of Life Science and Natural Resources, Wonkwang University,

Iksan 570-749, Korea)

ABSTRACT : The aim of this study was to apply the new agricultural technique developed for three years('96
~'98) by demonstration at an model farm of environmental agriculture located in Bangsan-ri, Dagang-myun,
Namwon-city. Rice growth of environmental farming plot, which supplied with oil cake and compost fermented
with chicken manure was reduced compared to that of conventional farming plot, which supplied with chem-
ical fertilizers. Weed control by using of Ampullarius insularus in the rice paddy field was effective com-
pared to that of control, which treated with chemical herbicide twice. The yield of rice was decreased of 3~
5% in both environmental and eclectic farming polt compared to that of conventional farming plot. The water
quality of environmental not and eclectic farming plot were good compared to conventional farming plot.
Density of water flea was high in environmental and eclectic farming plot compared to that of the conven-

tional farming plot.

Key words: Organic agricultural materials, environmental farming, conventional farming, biological control agent.
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Table 1. The physico chemical properties of the compost
fermented with chicke manure

piH EC TN OM PO NHN NN K G Mg
(L5) (@S/m) (g/kg) (g/kg) — mg/kg - — cmol'/kg —
90 326 41 37 2052 13 146 218 127 84

Table 2. The physico chemical properties used in experiment
wood vinegar

pH K Ca Mg Cu Fe Mn Na
(t5) mg/kg
30 210 80 00 00 218 00 00
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Table 3. The chemical properties of soils depending on the
farming types
Division Farming types  EC

OM K Ca Mg POs SO

(dS/m) (g/kg) —cmol’/kg~  mg/kg
pefoge VitOnmental 003 15 014 45 09 19 %
O Belectic 008 17 023 43 08 134 102
farmin

® Convenional 002 18 021 45 08 178 116
| FOnmenal 00116024 39 07 1% %
€ ectic 004 19 028 42 07 230 98
farming )

Conventional 005 15 032 45 09 380 114
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Table 4. The growth of rice depending on the farming types

Jun. 30 Aug. 10
Farming Plant Dry Plant . Dry
. Tillers _ : Till .
types height (No./hill welght height (No./ekrlisll) weight
(cm) (g/hil)  (em) (g/hill)
Environmental 35 16 42 76 14 243
Eclectic 37 16 46 81 15 51

Conventional 39 17 5.1 D 2 283

Table 5. The yield and yield components of rice depending
on the farming types

. Ripened 1,
Farming lgn ughtr}: I;:?gcéf pljgicgs ;ZI?: gfm grzii.or?s Yield
WS am ()l fpenide RO WEER (/M)
* @®
Fwionmentll 75 17 16 61 87 W3 49%0b
Edlectic % 17 1 63 8 M7 5060b
Conventional 79 18 17 65 9 239  51%a

"DMRT(P>0.05).
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Table 6. The amounts of weed occurrence depending on the
farming types

Farming types
Weeds
Environmental ~ Eclectic  Conventional
------ g DW/m’ ——ee .
Total 11 08 65
Eleocharis kurovwai 0 0 1.3
Sagitteria pygmaea 01 0 29
Persicaria hydropiper 0 0 0.7
Monochoria vaginails 01 0 03
Cyperus amuricus 0 0 13
Echirochloa crusgalli 0.6 03 0
Lindernia procumbens 02 03
Rotala indica 01 02 0
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Table 7. The occurrence ratio of disease and pest of rice dep-
ending on the three different farming types (unit : %)

Diseased Sheath blight Rice stem Grass leaf

Farming panicle borer roller
types of  Disease Vertical damaged damaged
ear blast stem progress  stem leaf
Environmental ~ 0.75 55.2 624 0.08 0.19
Eclectic 0.26 92 14.8 0.06 013
Conventional 0.02 105 112 0.01 0.02

Table 8. The water quality depending on the farming types

Date  Farming type  COD NH:N NOsN SO (T
mg/L
Environmental 011 019 016 176 021
Jun. 30 Eclectic 023 012 032 28 038
Conventional 027 010 042 296 125
Ervironmental 017 028 012 124 03
Sep. 10 Eclectic 026 028 02 157 129
Conventional 029 020 030 21 142
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Table 9. The number of water flea depending on the farming
types

Number of water flea(no./L)

Farming types fun. 30 Sep. 10
Environmental 800 1,000
Eclectic 400 400
Conventional 400 200
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