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ABSTRACT

Nitrogen applied as fertilizer for crop production is partly absorbed by plant, and the
remaining nitrogen in soil might be leached out through complicated processes to the
subsoil layer. Especially, NOs-N in leachate causes environmental pollution.

The purpose of this study was focused on understanding of uptake of nutrients by
plants, the behaviors of nutrients in soil and the possibility of leaching loss when
nitrogen fertilizer and completely decomposed compost were applied.

Lysimeters(Volume 0.15m°, Diameter 62cm, Height 62.8cm) were installed for
collecting leachate in the Jeju volcanic ash soils. Lysimeter study consisted of thirteen
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treatments : fallow, fallow with weeding, cropping without fertilizer and compost, three
N fertilizer soil surface applications(16, 32, 64kg/10a), three N fertilizer and compost
soil surface applications(16+800, 32+1600, 64+3200kg/10a), two water dissolved N
fertilizer  applications(16, 32kg/10a), and low and high plant densities. N fertilizer
was applied as urea. The growth of comn(preceding crop) and potatoes(succeeding crop)
and leaching loss were determined during the experimental period. The results obtained
were summarized as follows ;

With increased N, pH of leachate tended to decrease and NOs-N concentration of
leachate increased. NOs-N leaching loss was remarkably greater in soil from the bare
plot without fertilization and the weed control than from plots with medium N rate and
was least in the cropping plot without fertilization. NO3-N concentration in leachates
from the water dissolved N fertilizer application plots was 64% of that from the soil
surface application plots. The concentration of Ca and K ions and the leaching loss of
these ions were least from the cropping plot without fertilization and were greatest from
bare plots(T1 and T2) without fertilization. The proportion of leaching and residual N
in soil increased as N rate increased indicting that higher N rates increase the
possibility of N leaching to subsoil layer. The proportion of N leaching losses was
lower at the low N rate and the high plant density. In future, fertilization prescription
which can maximize fertilizer use efficiency and minimize the pollution of ground water

will be needed for conserving the environments.

Key words : lysimeter, nutrient leaching, dissolved in water, NOs-N
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iRl AH8-E RIS EYell Big=lo] YRR o] -851n Aol WkEA) Zt
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Fig. 1. Schematic diagram of lysimeter for leachate sampling.

Algell A-§3F Lysimetere HE PVC Hifffg S22 43E4E 0.302m(R = 62cm)e)
I, AAFIH(V)IE 0.156m(FHN7 62.0cm, LA 50.0cm, Fol 62.8cm)olHct. HE
PVC HfER £ "HFde 27 6eme] %< B3 MHES 1819 7249 Bk
T AZsto] BEEK ROl G5l Eol=5 Axlsict. HEA Lysimeters Za-E(2
o] Im X y¥] 2.5m X3¥e°] 0.8m)9oll 4]t}

AR SRR KR ETE B SN E MR EERY 2 @ (ELE 20cmiel e
TS RSt F2F 4L ¥ 712, AZ 1.0cm7Ye) AE A AALsiglch i+
9] FEgES XEO vigtel] ER Immuiele] vMER ScmxelE e ¥ RTINS 2 FE
186kg* FegEsIA 2w Lysimetere] 3-8 FEE Teme) =38 Fol vl7t edjels uwlEo] ¥
EQR2 fiiEle AE phbssich. Al¥7IZHI996W 3¥-1997d 49)Fe) 714 B, REE,
AR, ORI %2 R vld) 2 o7l slzlon), MkE-S FtEol vlsl) 500mmel4 2
eom, FHHZE 7-8¥2 Fokg PR A9 whd 10, 119oE HEhEEr7l wakct.

2. BEAZE F HEY

BRHEIAAS E 13 3ol MBEYERE(TD, MIEMEST RER(T2), SIEREE(TI), &
O HREFEE(TY), SREEEREE) HREHR(TY), SRER HEREE(TE), &
# MR 08 HSREREE(TY), 2% - #E HERGEE) HREHE(TS), =% - e 18
B2 HREHE(TI), SRV ABFREHEE(TI0), SFRLINGESE) AAREEE(TID, 2
FEICGEEE) BAEE(TI2), DREEGTHE) BHE(TII) ¥ 13 BHE Bl 3REE
AoEstict. MERER(TDS 13804 dixkElo] BRse o259 42 Hiljsledl ol &
stler], SEREE(TI)E MERY M7 L3Rl Bt IR Hitishod) of
Botoich. BHEMICR S See EF- MR- mMEB- HIES 247 18- 15- 15- 800ke/10a,
AR 47 14- 11- 12- 800kg/10a 71522 MEfEsIols, @RS RE, 4 2 maEs
Ztzh 48 A el Hiite EARBBEIEGEE 0.76%, #EE 1.07%, mE
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0.65%, §71% 31.1%, C/N 40.0, % 50.5%)& A-deisich. WRMEH®ES S55E
BB 50%, EECIY 659 ) 50%F, A Rt EEETI. 2% 2 HE HRE
(T6, TOE #E % MEE 20 Ao 2 MIsIIc. ARGEEEE WREEECZ 1%
of AiFE Ee) LA,

Table 1. Description of the treatments.

Treat Fertilizer Fertilizer
ment Fertilizer rate application Method of cultivation
(kg/10a) method
Tl None - - Fallow
T2 None - - Fallow with weeding
T3 None - - ’Com(3 plants), Potato(3 plants)
. ) . Com(N 9kg/10a, 3 plants)
T4 Nitrogen 16 Soil surface Potato(N 7kg/10a. 3 plants)
) . Com(N 18kg/10a, 3 plants)
T5 Nitrogen 32 Soil surface Potato(N 14kg/10a. 3 plants)
) ) Com(N 36kg/10a, 3 plants)
T6 Nitrogen 64 Soil surface Potato(N 28kg/10a. 3 plants)
Nitrogen+ 16 . Com(N 9kg-+Comp. 400kg/10a, 3 plants)
T Compost 800 Soil surface Potato(N 7kg+Comp. 400kg/10a, 3 plants)
Nitrogen+ 32 . Com(N 18kg+Comp. 800kg/10a, 3 plants)
T8 Compost 1600 Soil surface Potato(N 14kg+Comp. 800kg/10a, 3 plants)
Nitrogen-+ 64 . Com(N 36kg+Comp. 1600kg/10a, 3 plants)
’1‘9 Compost 3200 Soil surface Potato(N 28kg+Comp. 1600kg/10a, 3 plants)
. _ Dissolved  Com(N 9kg/10a, 3 plants)
TI0  Nitrogen 16 in water  Potato(IN 7kg/10a, 3 plants)
) Dissolved  Com(N 18kg/10a, 3 plants)
Tl Nitrogen &2 in water  Potato(N 14kg/10a, 3 plants)
. . Com(N 9kg/10a, 2 plants)
T12 Nitrogen 32 Soil surface Potato(N 7kg/10a. 2 plants)
T13 Nitrogen 32 Soil surface Com(N 9kg/10a, 6 plants)

Potato(N 7kg/10a, 5 plants)

!": Nitrogen was applied as urea.
: corn- preceding crop, potatoes-succeeding crop.

»

BiiE 2 WwAEEREC QoA mifEMY Seee 4 BE

& 718o 2 gEE(TI2)E 2

B, BHEE(TI)E RS A3, %RIEWR AAe KE 718z 247 28, SKE A%l
EBTE(TDE BRREE RESE, SEMEs RER(T)e 57 ER 2omy

27} = divldd 0cm Zeol& #EnpErsiaich,

4 U BES 6Y 1Y) Lysimeter

B 4 BRESH] AR 3 89 200 SEhisich. B AR 8Y Aol 374 SHE
sho} Ast ¥ 119 162l Sehalaic,
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3. WKL HK ¥ 24

BERAIc 2 RERERIE Sl 2ol BEARS HIES ¥ 3 F dEE FHslo
100mle] FFFeksg Aol dol Ion#MbE ik Fol7] S8l #Hk S4] WyaRd ¥
Addz Il T AR 40l F5E pH meter(Orion 520A , USA)ZE, NO3
-N , CI', SO/%9] fgol e Zulz 3rwielel Watmol Bk vt Filter(0.451 m)E ol
£, AAlste] Ion Chromatography(DX-100, Dionex #it, USA)E o}83loi Flow rate =
1128 slo] @iEsiRen, K*, Ca™?, Mg, Na'9 Bpol&e TS Atomic
Absorption Spectrophotometer ; model SP 9-800, Pye-unicam jit, England)& o]&s}o] o]
242 77 766.5nm, 422.7nm, 285.2nm, 589.0nm Z}A+ BZollA fllEstgict.

. &R o B

1. BR$ pH X B, (20|22 MES BREA

AG77F o] BERTE-S <F 29 Dolld BE ups} o) 714.6mmien, RIS pH
t HF 4.83~5.65, CI'e 0.06~2.58mg/ !, NO=-N& 0.12~0.52mg/ | , SO2E 0.77~
2.88mg/ 1 ik, =3 ol 29l Ca*’: HF 0.88mg/ !, Na' 0.9mg/ !, K* 0.16mg/ !,
Mg™2& 0.24mg/ [ itk BRIt pHe 2450 of §~7424el] YolZrlrl #2249 129
E oAl A4 EolAlE AoE Uehton, AR U3 AFE 1R Fetkibol —BIE
i Qe AoE HQldh

NOs-N<& 397}t 0.3mg/ | 2 vlujgt AEglon], FFEY] chiol w2 BE XRE
Holx| okgtet. SO e oJE4E AUwA 2mg/ | o4 WEES vehie] BT 1.82mg/ !
2 71Zslgn o 9 [BoleEed MEE vud AR AYWNE BWE sk
Lysimeterjoll W2 BERTER-S £ 3ol4 2E uio}l o] 714.6mmledl, ol Zhdol wla|
o} B goldet,

13 BREoll w2 ke B MEERR B 22.1~46.1%2 Xol7t gt A B
Aol W REEE BRI REE(T)E 329.7mm7} Bl #ERRS 46%S
AT, theog SNBER(TI), SIEREE(TY), SRWE BME(TI) Ho2 &
BREo] Wyl wbHell 2% - IR IMEE(TY) ¥ SRWR ABEE(TI), SRR FHl
B(TI3)E H*o] 22.0~23.0%2 ol A Jelxtcl, @Rt LysimeterZ Sall 3R %
£ &S MERITE(TDZ} 40.2%, SAEMERLE BER(T2)7} 46.7%2 ©B3kon, Hirg
< BIAIESE BRES vnsivel gk AE BT, BEEEY T13 BEE}
2.1%2 % AoZ Jehydr},
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Table 2. Rainfall and pH, ion concentrations(mg/I) of rainfall during the experimental period.
Date Rainfalllmm) pH CI' NOs-N SO Ca™ Na* K™ Mg™
May 27-30 53.0 520 0.33 0.12 1.21 1.34 1.8 0.45 0.06
June 19-20 64.0 526 1.8 0.32 1.4 141 045 0.7 0.16
June 24-25 83.0 5.03 1.06 0.17 077 1.4 0.09 0.48 0.13
June 28-30 65.0 53 1.09 0.13 145 1.79 0.06 0.5 0.15
July  9-11 20.0 5.65 2.58 0.22 1.02 1.40 0.80 0.00 0.2
July 17-18 5.1 5.46 2.2 0.29 1.21 0.63 0.96 0.02 0.28
Aug. 29-30 64.0 510 0.06 0.24 2.8 1.22 0.52 0.00 0.18
Aug. 30-31 27.0 4.8 29 052 24 0.18 1.42 0.00 0.32
Sep. 6-13 24.4 5.16 1.17 0.45 2,73 0.43 0.8 0.00 0.21
Sep. 14-30 21.2 5.06 1.61 042 230 0.19 0.27r 0.00 0.07
Oct. 6-12 19.9 4.85 2,28 0.52 2,51 0.63 1.91 0.00 0.43
Nov. 1-2 9.4 5.11 0.58 0.2 2.18 0.10 0.38 0.00 0.08
Nov. 4-5 49.9 495 042 0.15 1.76 0.21 0.29 0.00 0.09
Nov. 10-11 12.0 507 0.00 0.36 229 1.65 1.656 0.17 0.48
Dec. 3-4 53.4 542 045 0.33 1.20 0.64 2.16 0.4 0.8
Mean 4.4 5.16 1.24 0.30 1.8 0.88 0.90 0.16 0.24
Table 3. Leaching amount and leachate ratio at 13 treatments.
ly Aug. . . . .
Date 00 ot 3990 011 2900 OL05 0605 1041 ooty Oher’ Totd Leach
. —ate
Remiell 64.00 83.00 65.00 20.00 64.00 99.40 49.90 12.00 53.40 119.8 714.6 ratio
Treat.’ Leaching amount(mm) l %)
T1 30.59 53.69 43.84 7.46 26.51 57.27 27.21 5.90 34.60 287.1 40.17
T2 33.11 60.31 53.95 10.70 39.77 64.86 25.09 7.32 34.57 329.7 46.13
T3 31.18 46.53 41.56 23.50 52.86 23.70 4.64 31.18 255.2 35.70
T4 27.54 37.98 24.99 11.53 41.56 22.10 2.35 26.01 194.1 27.16
T5 27.57 36.92 25.58 7.52 35.16 22.50 2.25 34.57 192.1 26.88
T6 27.04 36.72 23.66 4.90 32.51 22.14 2.19 27.84 177.0 24.77
T7 29.66 36.26 24.42 6.33 33.77 22.37 2.32 31.52 186.7 26.12
T8 29.00 36.98 24.36 6.73 34.34 23.53 1.79 22.4 180.0 25.04
T9 27.34 37.38 24.36 5.70 19.59 20.48 1.86 24.89 161.6 22.61
T0 26.71 36.45 23.60 4.54 33.64 23.03 2.92 34.70 185.6 25.97
Ti1 25.98 36.72 22.87 5.14 26.64 19.22 1.23 27.14 164.9 23.08
Ti12 31.45 39.04 25.92 10.21 45.37 25.3p 2.52 29.73 209.6 29.33
T13 23.30 34.73 20.%4 2.95 29.49 21.38 0.9 24.13 157.9 22.10
' :See Table 1.

»: Non-leachate of rainfall.
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2. %Mk pH U CI, NOs-N, SO B ¥ %

a5

GE & AF BkS pH 8 [ - ol FgRES Jehd Zlolx, (& S+ 7
IREFHIRZ UK TITREES Foto] o] MEkRS Hilid 740]‘:}

BFRERES gined ©E pH Yﬁfﬁﬁ{t% HEtH BRHES g dAldes fE

BEESL 3 ESRMIERS WNAESS Bitkde]l pHE AR dolAle e 2o
o], MR kel webAe AKIFHIRE7E ok E2 Vebget

Table 4. Average pH and ion concentration(mg/l) of leachate during the experiment at 13
treatments.

Treatment’  pH Cr NO;-N S04 Ca™ Na™ K* Mg ™
T1 6.83%7 16.67% 26.56° 15.72 25.79°  6.79° 14.15"% 7.12
T2 6.76° 20.12" 36.40° 17.53* 34.22° 8.25° 18.50°  10.09°
T3 6.68  14.52° 10.29' 8.50' 17.70" 6.18  10.37" 5.36%
T4 6.79°  20.72' 20.69° 17.88"°  26.83* 8.77° 14.61*  8.46™
T5 6.75° 33.74° 25.04° 19.95° 30.48° 8.59°  16.50% 9.45%
T6 6.66° 70.35° 40.81° 25.03° 38.76° 10.89*  17.86* 19.20°
T7 6.80° 26.18" 18.37"%  18.53™ 24.89%  7.68° 13.37¢ 7.927
T8 6.73%  33.20° 21.79° 19.36" 28.66°  8.61°  15.65% 9.03c™
T9 6.63  79.05° 39.77°"  26.78 40.00° 11.21* 23.92°  17.56°
T10 6.85" 24.56° 13.35" 16.86°*  23.89f° 7.61°° 13.58"* 7.67%
T11 6.78" 27.41" 15.98™ 17.60°* 26.37° 7.93°  14.96™  8.50™
T12 6.67 31.62° 28.18° 18.82™ 29.99° 8.63° 16.36* 9.69¢
TI3 6.8 22.62° 15.31" 15.44° 22.6% 7.53%¢ 12.271° 7.20¢

CV(%) 5.40 4.99 6.78 6.95 4.35 - 9.61 6.90 8.26

! 1 See Table 1.
? : Means within a column followed by the same letter are not significantly different at the 5% level

by Duncan’'s New Multiple Range Test.

Crel #£rhpsy BREYS JIEE(TL, TI)NA 14.5~16.6mg/ | 2 ¥ REE 2o
o, FElUE-S WMAIETS RV Sobd 2% - HHE WRE(TIE 79.1mg/ ! o] RES
Blok, Clel @ik RE(T6, TI)A 11.9~12.5kg/10as] @2 Bel BR=ENA,
AN IE(T) 3 ERWE FHEE(T1)E ARl Il gidsisict. ML SR
T BREE ABFRE(TIDS FRE7 2RTIRE(T) visl 67% E3elsix, i
Bl A HHEE(T13)7F BEAEIR(TI2)N Blsh 56.5% 2 RelsiAl doldle Aoz Jeyt
oh. KR kR Cl el JBRES <7 2DollA A e dubd o fAE vish HEtE
oflAl AF7IEG 22 BES FAlser HGZE KEEAXE BIES 2597H1=
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CI' 7} s@insichrt gk s8¢0 88 2042 7IAoE gidste] AxbiE % el
tolle BEZERI A JehdA] gt Oh F(199%)< =W ddel sl ofiolE
BE7E AZHE 57 @iisdE o FFE ek 2 |MEE fASE 9l ot
A HHS 2aed, ol EREER Bes) 2 Yo Asdua 3.

YubH o7 HiTFArE Ldsle] ke AN EHEREEE AU M 52 €2 T
ol shtolciSomasundaram . 1993). #HR7keh NOs-NoJ FHgiRfE < MICBIEE(TI)NA
10.3mg/ { & 7k dston], MER(TS, T9)7t 39.8~40.8mg/ | & F vtebutet.

aev E#VF HEAEA ok MIEE(TL, T2)o Fig|EErt EREE(TS, T8)Ec FA
urelstel. SEARE(TL, T2)olA @&kl NOr-N #BE7F 52 AL sibEel st gle
W oEY 27 EEbslol ST NO-Ng B, BRE3RA X7 wigeoldi 7,
1994).

Table 5. Leaching loss( ka/10a ) of anions and cations during the experiment at 13

treatments.

Treatment * cr NOs-N  SO/* Ca™ Na® K* Mg ™
Tl 4.97%¢° 8.69° 4.78° 7.73° 2.09° 4.47° 2.34°
T2 7.26° 13.47 5.91° 12.21° 2.98° 6.69° 3.97
T3 3.98° 3.01% 2.4 4.59™ 1.58% 2.83%¢ 1.51"
T4 4.60* 4.72¢ 3.74°¢ 5,33 1.68* 3.03% 1.82"
T5 7.05° 5.54% 4.04° 5,90 1.66* 3.27%¢ 1.97¢
T6 12.53° 7.86% 4.38% 7.37 1.93% 3.07%¢ 3.37°
T7 5.21%¢ 4.30% 3.65 4.89¢ 1.49* 2.67 1.68%"
T8 6.39% 4.86° 3.45%%  5.52% 1.61% 3.00% 1.90%¢
T9 11.92° 7.13 4.09°%  6.74™ 1.91" 3.83" 2.92°
TI10 5.33% 3.09® 2.93%" 4.65%" 1.42% 2.57%° 1.58%"
Til 4.72°¢ 3.3% 3.04%"  4.69%" 1.40% 2.63* 1.63%"
T12 7.22° 6.65% 4.21°°  6.46™ 1.80™ 3.49™ 2.19%
T13 4.08° 3.08% 2.53" 3.71° 1.20° 2.05° 1.28'

CV(%) 10.31 12.55 9.67 9.23 12.30 15.96 8.78
! :See Table 1.

? : Means within a column followed by the same letter are not significantly different at the 5% level
by Duncan's New Multiple Range Test.

HEAERAIZ = IESS NO3-No| #E< @nshe de 23lou, PIEE(TY, T7)
ol wlsl FABE(TS, T)ol A7t =A MimstAl ekgton] MAEAEM Sy 2RE
R AESHEIE(TIDS FiEE7t @R GE HHERER(TS) S 64% sxtellet. 3 B
W FERERECNA T FHEE(T13)2] BE7 BHEE(T12)o0 vish 54.5%2 dotsict. Al
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Fig. 2. pH and Cl, NOs-N, Ca, K and Mg ion concentration of leachates

on various sampling dates at 13 treatment.
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A A%E7)9) 119 ool FE EEFEIA BES 10mg/ [ olskx F4s] Yolalch,
Bl A NOs-N #Ee] ks Bl Assis oSl Myt da ALl B}
Eohs Ba(Weil %, 1990)stlEd], £ =All4 0|53} Ho|& Rol: AL HifH#E7} of
J Bkte] EBES FflNT ARk wEEN IRiHE, (LS U, FEkeee]
2ol Bl A5k, AuiAHE % B3bd Q9o Y]I% Aeg B,

wRE 2o &3 kAl NOs-N JEES Falo] BHE NO-N B MmirsE
i REE(T)ANA 714 wgton thgos MIEBYEE(TDNA Be Zoz vehdet
T2 BRFEES) HsEE-S T3, T10, TI13 mEEEol vlal 4u) o4 we Holxich. ML Hi
ZE BEYSE BREC) Bimshs Helg o RE(TS, TI)S Wit MILMSSE
BRESEE(T2)ol vlsh 40%0l4 A= Aoz vehyget,

olg} e WRE AL FuR T Hubold NO»-N Eligo] tgmache ¥ 1(Liang
= 199D} G Folglom doz iRl MiLslo] B MEIEMS 2 NO-N
< AFo| Wi, BENLZ HRL WA AHE ZE Rez 4T 4 UcKEdelhar
%, 1984). =3 FEINARIZIE(TI)S) MyAREol 3.0kg/10aQ) ¥hd WHAIRE(TY), HICE
(T5)7} 4.7~5.5kg/10a0lom, R ABWETIOE 3.1kg/10a, L AEEE
(T1IDE 3.4kg/10a% vrehiie] AR 9 BRENAE MBS o3k NO:-N g 72
Qe AT e FRE Bl ol WIFRY WEMIEE AF %S T2 A2
SFERNES ol ELEo 2o NOy-N IS Bkl iGN fHikolekn Azks]elit,

SO %) 4y BEHEEL BEERHE NO-NT S ok-g Kol #EE(T1, T2)7H
15.7~17.5mg/ | & MAESIEE(T))Ech & BWES Jehix glon, MAK#ERNZE %
RS ISR Solx MRE(TE, T 25~26mg/ | o] H#ES 2ct.

3. Mkt Ca*? Na', K* Mg™ % % Bpi

pEHo)] whe Ca’ol BIFIEEY SRR (T)NA o2 B vl st o
A Jebkon fEfEge) wMErSE Catel BEE Xole Acg vehgrh. w3l #ik
th Ca'ol WEVE =2 BEEE THOTOHT2 B IHECE vYehls glo] NOs-Nollxieh il
3 JHES HQlh,

BEEAR Ca™ ol AR E (28 oA B uigl Zo| S5 A% 31 79 3097t
A garsl JHAE Holtrl 84 0¥ ol 3ol FEE BAMSE 23t Ca' o B
85 NO;-Nz g JHHES 2o} SRS RER(T2)7 12.2kg/10a2 7H4 B3tow
FHAE(T13)7F 3.7kg/10as 71 AL Aoz #FAESG ole olx 7= @FEEM
ol M-S WYmae A% ZAE3 Ca'e BKE #/%7 SERMAY BEHEENA
mmete 2 Aido e fEue MEIRE-S AT BEE(TS, T8, TIDeA2 Ca' whiRikeol
SEARABYTE(TD 2 A SREE(TI)S vixst 228 FESIUC
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K*e wmiiAsd F9BEE Catloldst nj2dt BHES Holn Yo} MAEEIEE(TI)7}
10.4mg/ | 2 7b¢ Ik Wb 229 - MR SERIE} 23.9me/ | 2 EA) Yehdeh

BREERNZE S5 A% S99 79 309 ol% itk Kol #rst S Yol
A A A% 71 119 ol¥all= K'ol &7} volsled NOs-Nelldeh st ke B
Aok, MES] MARR HEMIE FHEE(TII)7) 2.1kg/10a2 HINRIEE(TI) Eols Yo
A wbd SEOIEE(TDAAE 4.5kg/10a7} HiRS0] SIEE(TS, THECE B gol &
REI9-E Bt oz}l MIPBERIE BREE(T)E SFERE(TEEE 2uljo]4d Be Ho)
BIREUTE. ook 2 FHRE F F(1990)0] KA il 23 MES BKE BEEK
g ¥k grka skl Griffith %(1964) @7} A=) +illol] MEilnezysio) BEs)
Fow MES WK}l @it ¥aska glo] MRS olAE MBSl MEYree wikue
mell el BEiREe] g og Holxe Aoy Held,

WA Nat 3 Mg*el msMbs Ca*? 9 K'olXel Mg MBS Bt SRR
(T2, TDelA ke THEE 9 pidge] o8 BEE vl Qolxlon HHMEE
(T13) o SMAEREE(TI)ONA fyaiRiel Y Jehtx Qlck s},

4. NOs-N2} pH ¥ BB, f&0I2212| 8ER

Table 6. Correlation coefficients among average pH and ion concentration of leachate at 13

treatments.

ftem  Leaching Cr NOrN SO Ca® Na© K-
amount

pH 0.098

Cr -0.466  -0.681"

NO»-N 0.167 -0.555" 0.719"

SOy -0.435  -0.419 0.80™ 0.776™

Ca™ -0.081  -0.561" 0.828™ 0.948" 0.907™

Na” -0.424  -0.609" 0.923" 0.7877 0.942" 0.913"

K* -0.085  -0.556" 0.794™ 0.866™ 0.859" 0.941" 0.857"

Mg™  -0.283 -0.651" 0.954" 0.848" 0.84" 0.914™ 0.943" 0.818"

*,

: Significant at 5% and 1%, respectively.

NO;-N# 7R, pH % (5 - B&ol&3te] MRS (E 6>ol4 4Ew pHel Clae=
r= -0.681", NOyN#h= r= -0.555"2] &9 1S 2z, ohE Bolas &2 MM
FE Holx it EEEREZHES pHOl HHRRSHTIA {LBIEKS RS A3} £57) @
2} IREHAQ 4% r= -0.74", BERKEFAANAE r= -0.31"2 Mol o2 Jebydch=
F(1994)2] & AFE TR B 39 RERANA 0 15(%) = NOs-Noll 23 5
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R AEasRolA) [pEmEtoll o3 FEilsRe] 27~59%, FEHR o3 o] 20~T1%el Z
e Aog By Hyun Z(1996)9 #R 2 2 A SR 52 238 2 o) AFs 57
Aol e} {LEBfEEol I3 HTFA BRATEE ]l 2 Ao Balth

NOs-N& CI', SO,2 %o paol 23t Eol S Uehiz glon fgoleztlls =9 IF
o FEHRBARE Helm vk, NO-N#t [fgolezre] HMFME Ca™»KOMg™a r=
0.948", 0.866™, 0.848™ N2 vehH: Sloh. wizhd] NOs-Neo| 7} 1@ins=es ol
o] sl mmske e, F(1994)% NOs-Nzk Ca*?, Mg*?, K9] #Ehgols NOs-
N BEE7 EMEES Boleel WAt mshs Fo AHMMGS 2o NOy-No| #toll
A FELEOZ FrBEIA oS [Boledt A=l EMsy] Wiolgdn Busty glo
o] Pleysier %(1981) % FGol2 @iRaREgolA ELF Ca, Mg, K o]2o] Ef=lm Cl of
X EtolA WEsl Emde Bustn vk welbd kel od EhEE NOr-NS
i ol 25T EHREIREE AoZ AZEe, NOr-N % Molge] HtE 9 Astz
BIRE o2 SHEROIAS AlEl T3t #|a ik, BRSO Aol Akl uke}l o
% Wog BEhslo] HF/kehe) BUERAE MINS AHY F AE 7FsAlel ot

ol FERE i 2 o il A Lo BERKE BRES Folx gl
o3t wREMEEER 1Nt AEE Ao T iR M £EIE AE, BRE 2
RERRERIC] i %l %2 B3 MRE 3 MEIRAkol puEslolAor ¢ Aolh, +ifiol ¥
BEE B A7) D Aol o8 wREIE AT Wiko s RS MR
< EiEsto] Ik ERLS BHlbsln BEHHEE RIDEES) olfAol ¥ Aoz Azt

V. =

e S Asto] Lifell fERE IEHE Big=lo]l —E8< fEmel Bul=lx, JeAs +
Hrhol|l A RS WIS AX HELBOoE Bis=dl 58 NO-N& #iFk Bl EHiEN
d FEREel 7% gk, A S wESA SREEN W R HIEE KRg o
TERaS] Bolel 3N HEIE o] BE), MiTFkEY B Tgetkdl slelsled SR E
HEde 71xARE A7) Hslod s, AFEAY kiljk+olA Lysimeter(Hl1A (.15
m, AE 62cm, Eo] 62.8cm)E olgsted fEMIE AulstA Al BiAKE Arsied =
Ab, EASIAch. Lysimeter 3AER BEEE S-S MIDBITE, MACMRES BREE, SRS
B, 2% HEMm(6, 32, 64kg/10a), EF+HEIR +EREBE(16+800, 32+1600, 64+
3200kg/10a), @F KAWEEHEIE06, 32kg/10a), BHFEIAN(G2ke/102) Bt = FHEE 13
BRHE sto] BET REE HASE, BiffEe S558, RIEWEs A5 #igsid
A e £F Y ol BIREEE 2RI



Korean Joumnal of Organic Agriculture 9(June 2001) Copyright 2001 Korean Association of Organic Agriculture

114

Bke] pHe SRMEERS MWIAETS Hx dobAle whd, NO3-N #E= 8hnst
T #sch. NOs-Neo| wipmge SIERER(T) ¥ MEmRE REE(T2)7} EEE
(THEr} YFatA 2 Wb, MERFE(TI)AA 7P @A debdel, =3 ARSI e
o] B FHRETT DREIRES 64% 3y, EHEERS] ERFTRES BEES
54.5%2 vk, Ca ® K o9 RE 3 AR MEREE(TI)NA 7P Yk,
FEIBUER(TD 2 SRR RER(T)NA 24 Uehd NO3-N=t B g 23l
ot fEAEZR# S ERRY EERS EMARSS ol BHEE 3 AERHEIEEAA
obzich, wetd e+ MR Boe] MTAREY AEiRe Solx, MR KEs Sz
2 Fr TRES BREBIRAE REO viEE £ SE MRS #eee] BRd Ho= ¢
7t
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