BEEEW O ERA BT A3 4
BEELBEE Vol 27. JI5k (1984)

#HIBO| AEY EADR
% - HHRE
BHIRRES BOER O

The Effect of Agricultural Wastes on
Rice Plant Growth

Sang-Kyu Lee and Jun-Kyu Park

Institute of Agricultural Sciences, Office of Rural Development
Suweon, 170 Korea

Abstract

As in many other country, the use of organic matter in Korea has long his-
tory. Farmers understand the value of organic matter as the source of plant
nutrient and soil improving agent in general.

Since 50 years ago, the sources of organic matter in paddy soils were com-
post, rice and barly straw, green manure, animal waste, fish and beancake, etc.

Application of green manures such as vetch and chinese milk vetch showed
no significant effect on the yield of brown rice in paddy scil. On the other
hand , the effects of compost and rice straw showed more significant on the
yield of brown rice in paddy soil. Application of rice straw in rice cultiva-
tion is commonly made at different times between harvest, early spring and se-
veral weeks before transplanting. ’ .

Considering the suitable paddy soil for application of rice straw under well
to moderately well drained soil, the yield was pronounced more than poorly dra-
ined soil. Based on laboratory and field experimants, application of rice straw
promoted the decrease of oxidation- reduction potential in well to moderately well
drained soil. This results to be enhanced the release of some mineral nutrients,
such as potassium, calcium, silicon, and increase of availability of soil phosphorus

In the field experiments, results obtained from nitrogen fraction on the im-
mobilization - mineralization of the tracer nitrogen applied in paddy soil,the amo-
unt and index of organic nitrogen incoporated in soil was more pronounced in
rice straw application than control.

Rice straw and its transformation products incoporated in the soil, provided
the inflow of energy necessary to maintain heterotrophic microbes activities.Rice
straw and its transformation products, especially soluble carbohydrate, enhanced
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the population of free-living heterotrophic N, - fixing microbes. Moreover, rice

straw and its transformation products in paddy soil, enhanced the activities of

soil enzymes
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such as dehydrogenase and urease.
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Fig. 1. Utilization of organic matter and chemical fertilizer
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Fig.2. Distribution of organic matter in paddy
soil.
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Fig.3. Effect of organic matter on the yield of
brown rice.
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Fig.4. Comparision of ammonium sulfate
combination of ammonium sulfate
compost.
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Table 1. Effect of rice straw in paddy scil on
the different claimate area of rice cul-

tivation.
Agricultural yteld
claimate Treatment (brownrice) Index
area —k910a —
Mounta- Control 395 100
inous area . Autumn 435 110
Early spring 438 111
Late spring 422 107
Gyonggi Control 453 100
bay Autumn 467 103
Early spring 481 106
Late spring 492 109
Honam Control 398 100
Plain Autumn 399 100
Early spring 384 96
Late spring 411 103
Yeongnam Control 431 100
continen- Autumn 434 101
tal Early spring 450 104
Late spring 442 102
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Table 2. Effect of rice straw

in paddy soil on the different claimate area.

No. of Index Distribution
Claimate area (:vield index)
Expt. (Average )
>110 110-100 100<3‘__
Gonggi bay 38 105 7.9 57.9 28,9
Mountainous area 21 105 28,6 42,9 19,1
Chungnam contin. 18 106 27.8 57.1 5.6
Honam plain 24 110 33.3 33.4 25.0
Honam continent. 8 107 12,5 87.5 -
Yeongnam conti. 19 102 10,6 47,3 21,1
Easten coast 7 106 - 71.4 14.3
Southern part 14 105 7.1 50,0 21,1
Average 106 16,0 55,9 16,9
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Table 3. Effect of rice straw in paddy soil on
the different soil texture.

No.of Avera- D:lstrib'ution
Texture _(vield index)

Expt. g8 5100 1105 100<
Clayey 17 108 17,7 706 5.9
Sility clayey 47 106 21,2 55,3 17.0
Silty 17 108 235 76,5 -
Coarse loamy 60 103 12,7 450 30,0
Sandy 7 109 42,9 14,3 286

No. of Experiment: 148
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Table 4. Effect of rice straw and silica in pad-
dy soil on the different claimate area.

Claimate  Soil No. of Average of

area ameliorate Expt. yield Index
Gyonggi bay Lime 2 99,0
Silica 7 1045
Mountainous Lime 5 131,1
area Silica 5 134,5
Chungcheong Lime 5 108,7
Continental  gj)icq 9 107,3
Honam plain Lime 32 104.3
Silica 21 99.8
Yeongnam Lime 107 .6
Continental  gjjicq 9 112,4
Average Lime 110,1
Silica 111.,7
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Table 5. Effects of rice straw and combination
rice under different soil type.
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of soil conditioners on the yields of brown

Soil No. of Distribution
Texture i Expt. Average (yield index )
ameliorate (104) 100 < 110-100 > 100
Clayey Lime 5 1006 - 80,0 20,6
Silica 10 102,5 10,0 60,0 100
Silty clayey Lime 34 104.8 14,6 55.9 20,5
Silica 26 104.6 30,7 38,4 26,9
Coarse loamy Lime 11 111,9 63,6 27,3 9.1
Silica 14 108,0 42,9 35.7 21,4
Sandy Lime 4 112,5 50,0 50,0 -
Silica
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Table 6. Release of mineral nutrient from rice
straw in the water during 50 days of

incubation.

. Total Released )
Mlnerals (M) (,;) %
Silica 7,500 3,256 43.4
Potassium 4,750 925 19,5
Total sugar 7,500 520 7.1
T - Nitrogen 850 _ 231 27.1
Magnessium 215 93 43 .4
Calcium 214 75 35.1
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Table 7. Effect of rice straw in the paddy soil on the changes of mineralization and immobi-

lization of soil nitrogen.

T-N Mineral - N Organic - N
Treatment (k3./10a) Fer -N Soil- N Ratio Fer.- N Soil-N Ratio
(kg/ 10a ) (k3/ 10a )
15NPK 2691 0,02 0,66  2.40 2.58 2665 0,97
IS NPK + rice straw 265,2 0,01 0,17 1.70 4,57 260,3 1.72
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Fig.6. Changes of oxidation-reduction potential in submerged soil with and without applicati
of rice straw under moderately well to well and poorly drained soil.
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Fig.7. Relationship between redox potential and rice yield, and redox potential and available
soil phosphorus on each of incubation time.

6. =tk BRYERL BFMH HR

7h ERE OFAHE BHER F WERRKR #A
# o =rE FERWEERN 22X BEREE ¢ WE
MRS 27 Bsle 19804 248 =412S #
Hste] BEE MIC T4 Pot KRBT HRE &

o &8 ok =48 FHAG TH H8m &
Be WEE 3.0%, KB 2,0%, BH#E 1.0
% 2|3 Kol 2,5%9rch 2Bl AEES

& WEW 0,18 %, REH 0.12%, BEEE L.
% 2e|3 @l 0.16 % 9rh

Table 8. Amount of brown rice yield and ammonification of soil nitrogen on the different

soil form.
No. of O-M T.N Amount Amount of soil Nabsorbt, yield
Soils ) amm.- N 7 T
P illers Grain  Total
Expt. (%) B (m1009) " g ot (9/p0t)
H.P.S. 7 3.0 0.18 6,52 222 260 482 25,5
Unpaddyfied 5 2.0 0,12 2,57 139 170 309 17.0
Sandy 7 1,0 0.10 2.70 166 180 346 12,2
Poorly drained soil 5 2.5 0.16 6,41 230 230 460 20,9

» H. P.S.: High productive soil.
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Fig.8. Effect of soil nitrogen on the changes of
yield of brown rice, amount of soil ni-
trogen absorption and number of tillers.
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Fig.11. Effect of rice straw application on the
activities of heterotrophic nitrogen fix-
ation.
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Fig.12. Effects of rice siraw application on
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