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Reduction of Nutrient Infiltration by Supplement of Organic Matter in Paddy Soil
Kee-An Roh, Pil-Joo Kim, Kee-Kyung Kang, Yoon-Soo Ahn, Seong-Ho Yun(Division of Agricultral Ecology National
Institute of Agricultural Science and Technology, Suwon 441-707, Korea)

ABSTRACT : To establish the best rice cultivating system in the aspects of environment-loving agriculture, the amounts and
patterns of nitrogen leached in the paddy soil were investigated with 7 treatments; Recommendation(R), Farmer s usual
practice(FUP), Straw compost+chemical fertilizers reduced(SCF), Fresh straw+recommendation(FSC), Fresh cow
manure(FCM), Cow manure compost(CMC), and no fertilization as Control(C). And SCF, FCM and CMC were applied with
same amounts of total nitrogen to R. The infiltrated water samples were collected in ceramic porous cups which were buried
at 60cm depth from the top. Concentrations of nitrate-N in irrigated water were 1.3mg { "' on rice transplanting season when
nutrients began to elute from paddy soil, and 0.4mg ! ' after breaking off irrigation. But it was 4-6mg ' in rice growing
period. The maximum concentration of nitrate-N in leachate was not more than 7mg { "' during rice cultivation. The amounts
of nitrogen leached in R, FUP, SCF, FSR, FCM, CMC and C were 59, 63, 25, 41, 24, 27, 17kg ha'y" respectively.

Nitrogen leaching was decreased to about 30% by supplement of fresh rice straw(FSC) to R. Furthermore, it was possible to
reduce to over 50% of nitrogen leaching by reducing chemical fertilizer application(CF), or by substituting of chemical
fertilizers with fresh cow manure(FCM) or cow manure compost(CMC). In added organic fertilizer treatments, the amounts of
infiltrated nitrogen were less 13-46kg ha'y' than that of input by irrigation.

This experiment showed that nutrients leaching was minimized by substitution of chemical fertilizers with organic fertilizer o
by application of straw with chemical fertilizers in rice paddy soil and rice cultivation with suitable fertilizer management can
work as a purifier rather than contaminator of water.
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Table 1. Characteristics of soil profile.
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Table 3. Methods of Fertilizer Application.

Horizon Depth Soil Ksat* (cn hr') Chemical amounts applied
dlassification Treatment o\ p.0,K,0, kg ha) Note
Surface (Ap) 14~16cm Loam 0.50 R 110-70-80 Chem. Fertilizer
Subsurface(A2)  ~60cmbelow  Loamy sand 162 FUP 138-68 - 68 Chem. Fertilizer
Note) * : Saturated hydraulic conductivity SCF 110-70-80 Straw Compost(10Mg ha-1)
= o = o o = + Chem. fertilizer reduced
=AY dud FA2RE NELES F2S 2 FSC 151-97-128 Fresh Straw(600kg ha-1)
o3 BANRA Gy NeE A% JIxARE 432 + Recomendation
A A8k o FCM 110-97-27 FCM(22,450kg ha-1)
CMC 110-121-78 CMC(9,920kg ha-1)
C - Non-application
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T'able 2. Chemical properties of soil in the experimental plot.

R: recomendation, FUP; farmer’ s usual practice
SCF: straw compost + chem. fertilizer reduced

FSC: fresh straw + recomendation

FCM: fresh cow manure CMC: cow manure compost
C: non-application as control
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Table 4. Chemical properties of organic matters applied in cach treatment.

Material T-C TN P,0. K,0 C/N Moisture content
(gkg’) (kg ha) (ske" (gkg") Ratio (gkg)
Fresh straw 424 6.8 4.6 8.0 62 -
Straw compost 380 15.5 94 25 756
FCM 412 23 19.7 154 18 780
CMC 364 258 283 183 14 569

* Fresh straw was applied based on dry weight
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Fig. 1. Changes of weather condition in Yangpyeong, Korea during rice cultivation in 1998.
Note)E, M and L mean the 10 day period of 1~10, 11~20 and 21~the last day of each month, respectively.
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“ig. 2. Changes of infiltration rate during rice cultivation
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Fig. 3. Changes of ions concentration in irrigation water during rice
cultivation
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Fig. 4. Changes of NO,-N concentration in leachates on -60cm depth of rice paddy soil.
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Fig. 5. Changes of NH,'-N concentration in leachates on -60cm depth of rice paddy soil.
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¥ig. 6. Changes of K concentration in leachates on -60cm depth of rice paddy soil.
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Table 5. Infiltration rate of nutrients in paddy soil during rice cultivation

AA G oF §~63kg ha' ATV} Aol2 FEHe Aoz B
AHAT R ol AYN AR §EE Fio F
Fe BEAYFR)S F7HEe] AR F(FUP)oA| 59, 63kg
ha'y'el whd S8 gt {718& FAo A& FHul+
sietul g 79 H(SCFY HA YU+ EF AN F(FSC)e 25,
4lkg ha'y'd o, SHEHIRE A G3R] g3 S E(FCM)e]
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haly'24 g8Hg Al47d EEA Y 743y AH R
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AEY Azgdd A 294 Aoy 2 BHLGY
FAELE dYHI e 7MSEE ARHLE ALY T
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Treatment Input (kg ha'y™) Infiltration(kg ha'y") Infiltration
Fert.* Irr* Sub total NO;-N NH-N Sub total rate(%)

N R 110 53 163 43 1 59 36
FUP 138 64 202 50 13 63 31

SCF 110 7 181 17 8 25 14

FSC 151 73 224 26 15 41 18

FCM 110 37 147 14 10 24 16

CMC 110 43 153 13 14 27 18

C - 4 4 11 6 17 39

K R 66 24 9% 51 57
FUP 56 28 84 24 29

SCF 66 28 94 19 20

FSC 106 29 135 29 21

FCM 2 16 38 23 61

CMC 65 20 85 23 27

C 14 14 19 136

Note) * : Fert. and lrr. mean fertilization and irrigation, respectively.
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