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Nitrogen and acid leaching from agricultural soil columns fertilized with compost
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ABSTRACT; Nitrogen and acid leaching from agricultural soil fertilized with compost was examined during acid
rain fall conditions using soil columns. The pH value in the effluent from the soil columns increased to >8.0
although pH of rain water was 4.1. Exchangeable calcium and magnesium neutralized the hydrogen ions and
eluted from the soil. Carbonate produced from the organic carbon in the compost was also useful for neutraliza-
tion. Nitrification and denitrification occurred in the soil during low rainfall conditions, Sulfate reduction and
sulfur denitrification also occurred in the soil. Supplement of exchangeable calcium by compost promoted to ion
exchange in the upper layer. IC produced from the soil organic matters and the compost was also effective to
peutralize the acid rain. In the lower soil layer, denitrification occurred and neutralized the acid rain. Fertilization
with compost accelerated denitrification and sulfate reduction in the lower soil layer, and decreased nitrate con-
centration in the effluent. )
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B EMH L Y S 10cm — 30cm O HEAHIR L, EREFICELR ) BRI U, EBROBRMKIC
Sesrh, HEEKR, TEEHELER, BIUEREKCL2BEHEREZT 2, LREKBITILHER
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EMERTIX Table 1 1RT 2BEOMEBRO L O & AV, MR 1 (Rain 1) 1, BN pH OREOE
DOEEBIEROTH Y, BHEF 2 (Rain 2) 3, WBEORBELFENEEZL0TH D, BEFOME
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e TEe L 2 FI & 15em 35D, 20 BB L IRA LB TIE 13kg 21060cm D& & & THEE
LAWEIICHE LKL, AEOL T 5% 2KERL, 951 B 10em ICHEE%E 40giBF0 LTz, B T
A EEB DA 7 0F a—T R T EHNT, Table 112773 A TEMER 247200 B MhEFEAICEIBT
FWFL, BTORE, Fa— 7 0EKESHEPHIZL o TETAIECLVEES LB 1 SICEd L
TR T ENRVE D ICTR UK, Table 21 BEREMH %777 Period 1 TIIEMER 1 2 AV THRNESmm/
hr {28 %E L. Period 2 LAREIITHERHEIB E OBV ERMERR 2 # BV, Period 3 TiXMRE % 3mm/hr IC4
F L7z, EERE D 155 BRI 7 A 1 IZBIE% T - 7z (Period 4),

TR RB L HEHASERL, BEHICpHB I OEBRE (10), EXEEEORELTTS J:
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Table 1 Composition of artificial acid rain.
AcidRain 1  Acid Rain 2

micro tube pump (mg/L) (mg/L)
NaCl 5.0 5.0
KNO, 1.0 10.0
CaSO, 5.0 5.0
Artificial Mg(NO,), * 6H,0 3.0 30.0
rain water
(NH,),S0, 5.0 5.0
HC1 32 3.2
Soil | 600mm HNO, 1.1 1.1
21?1 ﬁglﬁh Table 2 Experimental conditions.
Sheet 150mm No Experimental ~ Rain  Flowrate  Acid (chlr:r?q?ftl)
" Period [day] [mm/hr] [L/day] Rain [e]
1 0-68 5.00 1.85 Rain 1 40
‘ 2 69-100 5.00 1.85 Rain 2
Effluent 3 101-154 3.00 1.11 Rain 2
Fig. 1 Experimental set up. 4 155-200 3.00 1.11 Rain 2 40
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Fig. 4 Course of pH in effluent water from the soil
columns.
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Fig. 5 Course of Electrical Conductivity (EC) in
effluent water from the soil columns..
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Fig. 6 Course of Ca* and Mg?* concentrations in effluent

water from the soil columns.
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Fig. 7 Course of IC in effluent water from the soil columns.
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Fig. 8 Course of nitrate in effluent water from the soil columns.
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L LR, mEFoERKEHELDE Fig. 9 Course of sulfate in effluent water from the soil columns.
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S5 Z en3bind, —F, Run 3OBBERIT, TEPCEEIN TOBETEREN, 28
RAEERE OB KIZHS L TSN THE L b Th b, Blh, HEPICImBRE R e & i
BMEBEMENTFEL, MEAOBLBITETo THEH R - TRIRBY, BHAEROBEKICL Y BN
BOREBE A —FRICHE L2 b0 tEZ N5,
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Fig. 10 Il HBpH B L O EANZHBEME CaBEEZ R Y. WA 1BRAT22L0BpHR 1 BES
<, BBELY HHEOBRIAIER ShZ L 8bh5b, 82, 1552018 (DIB) T, 5
pH? 6 & HBORBRMARET L TEY, RBEEEENBD LTS, —F, #5451 TIEHHERNTH
HECan % <, FEIEH b DT CaD N, EEOBME{LOMBIZSHRBICE V& B X b b, Fig.
NIZHEALERBEL R T WTNOBTLEROUH HEL B L TEROBLI N E -~ TR Y,
WL MEBERET LI B3 B2 5, Fig. 12, BICHEAROSHRRERT. HBERROBE
i, 752 TEHEVELBRZODIZH LT, 7751 THETEAT IS TNO, BEIEA L
T2 EMnS, TERTHERENSEITL TS Z ERb,s. BIEKE 258 oMtBizLy, T

Soil pH
0  Ca(Column 1)
Ca (Column 2) ' Column 1
El Column 2
---0---- pH (Column 1)
—&— pH (Column 2)
. T
4 ; 0.0 0.1 0.2 0.3
Ca (mg/g-soil) TN (mgN/g-soil)
Fig. 10 pH and Ca content in the soil. Fig. 11 Nitrogen content in the soil.
D1 A D1+ A
D2- & D2 s
—0— NH4-N P T NH4 N
D34 —e— NO3N D31 9 4 —e— NO3N
e FECS W 8042_ D4 :A EETEY S 5042_
T T T T T T T T
000 002 004 006 008 0.0 000 002 004 0.06 008 0.10
Concentrations (mg/g-soil) Concentrations (mg/g-soil)
Fig. 12 Ammonium, nitrate and sulfate Fig. 13 Ammonium, nitrate and sulfate in
in the soil water of column 1. the soil water of column 2.

—399—



JB DEETIMIZB VTR RS TH OB ENMEE S h, B MR shie e E2 50 5. —77, 80>
BEE, TR TETLTWAZ RS, TRBIZBWT, MBERBTFIEI >TWV5
ZERENT,

3. 5 ERNX
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R oD, B TH R b SNBBRENRL AL RT3, BT A LITBIEEIT 5 #i D Period
3FETTHETIE, VZL1IERAINEEZERIZ L2012 THIICHLEDLS T, HHE
LA EER RN oTe, T L, 7 A1 OFREROFHPIHIE N EE2RLTVS, £
HBLELTORERYL, PT7L10FB, 475250 5008007, @HBICHET S L, YT A4
2 TR LBEOEBAERRO I LIPRESBBILISh TLENOEBIL, 205 H15%AHEEE LT
WHT DN, B DO8S%IIBENAICERINTWS, 1 T5 1 TRIBBIVCHETOEED 34%
BHEEL, OS5 H9%NRMHERE LTHE, 9%BNERFRAL LTRAFICHB SR Z LTk 5,

Table 3 Nitrogen balance in the columns during the rain fall experiment.

Input (gN) Output (gN)
N period 8l oo mun ot ReTANd Bifient i Doniirfed
Column Period 1-3  3.60 0.56 136 552 1.41
1 all 3.60 1.12 1.65 6.37 2.94 1.81 475 1.62
Column Period 1-3 3.60 0.00 1.09 4.69 1.33
2 all 3.60 0.00 1.32 492 1.84 1.58 3.42 1.50

3. 6 HEFEMOLE
Fig. 14, 15i3D1E HEE A

TR B SCEROREREZ TR Ui
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BiLEh/icZ EERLTNAS, Period (days) Period (days)
%%ﬁ@iﬁﬁﬂﬁ)ﬁ?) 5, Wit Fig. 13 Results of denitrifi- Fig. 14 Results of denitrifica-
BIILOMERZHAL, 2% cation experiments using the tion experiments using the soil
FOHIEE R 1 RS & ARE soil in D1 layer of column 1. in D1 layer of column 2.
LTHERELRD T, HRE

Table 4 1% & TR Ui, Az Table 4 Denitrification rates and accumulated sulfur in the soil
EEEN T HL1HTH2TIRE Denitrification Rate

BElholl mnn, WilT s Heterotrofic Sulfur Accumulated
DEBE OB EFIEILITIT R Denitrification  Denitirification Sulfur
ETholZbhibnd, A% (1/day.g-soil) _ (1/day.g-soil) _(m&-5/e-soil
BCIIDIBOLORERE. Column 1 0.0024 0.0013 0.008
HELED, D2EBLT CHREN Column 2 0.0027 0.0015 0.011
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