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Effects of cow manure compost on anion elution patterns and

hydraulic conductivity

D. Y. Chung”, "P. J. Kim"”, M. E. Park”, B. R. Leé”, and K. Y. Kint®’

1) Dept. Agr. Chem. Chungnam National Uni., 2) Dept. Systems Agr. Eco., NIST

ABSTRACT
To quantitatively investigate the effects of manure compost on the soil and water
environment including ground water the elution patterns of anions and hydraulic conductivity
were estimated with four different depth(15, 30, 45 60cm) and four variable ratio of compost
treatment(0, 2, 4, 6%)
1. There were over 95% of elution of chloride and nitrate within 0.1 pore volume(PV), and
total
40 kg/10a of anions added was recovered as effluent at the amount of 17kg chloride, 5.4kg

through soil column test.
sulfate within 0.2 PV. With 2 ton/10a of cow manure compost treatment recommended
nitrate, and 13.2kg sulfate, respectively. However, phosphate rarely recovered in the effluent
due to the strong affinity for sorption sites in soils.

2. In multi-layered soil column the maximum peaks of each anion eluted were retardated
with increasing soil depth and the amount of organic matter(OM) treatment.

3. With increasing OM up to 2% the saturated hydraulic conductivity(SHC) was greatly
decreased, but the slight decrease in SHC was found by addition of OM greater than 4%. In

multi-layered soil column SHC was more affected by the lower SHV layer than by that of
the higher.
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Fig. 1. Schematic diagram of soil column used for the observation of
anion elution patterns and hydraulic conductivity. (A:A Horizon soil,
BB Horizon soil)
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Table 1. Soil profile and physico-chemical properties of the reclaimed green house
soxl in Yesan Chungnam.

fil Depth _Particle Distribution (% oM’ BD" Por'osiT;
Profile () Clay  Silt Sand (%) (@em (%)
Ap 0~10 19.4 582 224 53 1.22  53.23
Horizon 11~20 17.5 585 24.0 4.4  1.49 42.69
“B - 21~30 17.3  60.8 21.9 4.3 1.52 41.50
Hori 31~40  17.4 56.4 26.3 4.1 1.44 44. 46
orizon 35 149 428

41~50 17.2 55.1 27.7

Note) © OM : Organic matter content, BD : Bulk density
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Table 2. The contents of water soluble anions in A and B horizon soils and cow

manure compost (Unit : me/100g)
- Cl- NO3~ S0 PO
A Horizon 0.97 1.06 0.86 - B
B Horizon 0.39 0.31 0.27 -
_ Compost 20.24 4.40 8.74 2.69

S EvlEe 584 Chlorides °F 20 me/100go & #& EAFE & + Jdod, oz A
EGY MZE 2987 7tesAds dF %‘ T Ae Ao Z dudg oYn Chlor1de-~ E3st
Chit fol 22 ¢g &3 F ol &FHL 36 me/100gel olEZ3t} olx F3Ye FH HujA&F
2%/10a8 A 10aF oF 40kge] S0l ] EGUl FFEHA =Y, Ayt FutolA oz
ALg38taL e 48/10a8 FoA F718 g9 viot oF 80kgol S0l EGU THEHA
FaitEl Fol2o Ui Ao olfHi, Ui EXT fridd FRAEHAU v AFo 9
o] &5 A Hth 1%re Yoo So]2& A e (Washing)¥ &% (Leaching)g F8f Xat+ 2 &3,

54 o2 §38 edon H&aA A

(1) Chloride &5 4
Chloride(Cl )&= 7Fe] & vl 5l KClo] AlH) 9} f-7)1Av 5 F e F 78 Chlorideo] ¢j3) 3
B 7tsi et 3] SEHY FoE ARFT dAF 5w NaClel olaf A #e] Chloride
(C1) ione] 2% =0 o], Bl v AeE o EFF S Chloride(Cl ) &g A FolAl
%IL‘}
Zy B&o] 84 Chloride® ##-<& 0.97 me/l00g, 0.39 me/100gE ztZ B¢ 21, Soil
Column o] &&FE4 Wil ol Fig. 2.9 2t}
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Fig. 2. The elution patterns of chloride in different depth of soil columns treated with
variable amount of the cow manure compost(@ 0%, W 2%, A 4%, ¥ 6%).
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Fig. 3. The elution patterns of nitrate in different depth of scil columns treated with
variable amount of the cow manure compost(@ 0%, W 2%, A 4%, ¥ 6%).
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Fig. 4. The clution patterns of sulfate in different depth of soil columns treated with
variable amount of the cow manure compost(@ 0%, Il 2%, A 4%, ¥ 6%).
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Fig. 5. The changes of saturated hydraulic conductivity in 15cmn soil columns with
diffcrent compost trecatment ratio(’ A Horizon. : @ 0%, I 2%, A 4%, ¥ 6%,
B Horizon : @).
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Fig. 6. The changes of saturated hydraulic conductivity in soil multi-columns with
different column composition and compost treatment ratio(@ 0%, W 2%, A 4%,

v 6%).
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