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1 

0)-1 :t .>~ ~ -B-it -ctiJ~ttPX:7t C: LJ-:: 0 if~n~;j8 1400 mm C: !J>t~ <, 13, 14 if~I;t;j8 1600 ~ 1700 

CD pH : if '7 A ~j;ii~ mm~~-::J t-::o 

EC : ii~$1iH:J::9::1J7~ JHa'MO)$BIHJI;tj3IJ*- 1 (:~9C:~ 1'), 6 ~ 10 ~ 1:$<, 

11 ~ 12 ~ f:j;i~Tjd~~'MrPJ~~1..,T~'90 

: 1':t>7D? r-:~l'77i~ 

(2)7-?7 O)~1it 

7-?7~00 ~~fi) &U~.~~_C:~.~~.~~ 

C: ~t-::o 

ill ~i!U6~~U::1f~ 

~Px: 10 ~ 14 4'-~O)WIiJ_*5:WJ:J~'T, ±:~t~*&UI~H;t 

*Jt~tq:~ 1.., t-::n!, -i-O)fillO)~1it*, mBJlIZII;t~~Jif-J. C: 1.., T 

i~px: 10 ~ 14 if~~'l'tffi~_~~Ji*'l-J 1:j3IJ*, j3IJIZI(:~ 

1..,t-::o 

~~, ~~_~~OO~_c:1..,T, 00 ~~m ~~PX:10 

~12if~~~.1..,k.4~~ttffiM.~_(~T iOOWliJ_J 

U,"j) c:, ~00.~~Jftbh~~n~¥PX:11~13if~':~.1.., 

t-::.3~~'l'tffi~00~_ mT i~.~JfWliJ_J c:~,"j) 0)~-5 

:W:~M~c: 1..,T~~iH~-::Jt-::o 

iit*4t:~i1~x~;R 

~*O)tm~l;timf~f}Cl'~. 1.., T~'9n~, ~~*JZI;t~iil;~ 

*1:J::I')WIiJ_~t~7I-c:t~-::Jt-::imf~O)~:kiR~*-l ~:1F1..,t-::o 

5ifMO)~_M~~262imf~~-::Jko-i-0)"j~WIiJ_M~7I­

O)imf~IUJ#50 (19%), ~~49 (19%), ~~46 (18%), 

1liiJi$j 45 (17%) ~.ttJ1.}!Ha'(:I;tC:luc~I;tt~n'-::J tz; 

if~j3IJO)~_M~7I-O)imf~(:J~'TI;t, 13 if~n~ 49 imf~ 

~ 1'), fillO)if~l;t 34 ~ 36 ~~~ 1'). ~ j3IJ~I;t 7,8 ~ C: 11,12 

~n~$<, 3 ~n~!J>t~~'flJlrPJ~~-::Jt-::o 

'jL.1it 10 ff~ 'jLEt 11 fflt 'jLEt 12 fflt 'jLEt 13 fflt 'jLEt 14fflt 1it 

ifra' 
[\\jU 53 53 52 51 53 262 

ttt~ 9 8 9 12 8 46 

E# 7 9 11 14 9 50 
il"Ji$j 11 9 4 12 9 45 

I;~ 8 10 10 11 10 49 

1ll7.l<_ 
.ttJ1.,¢.i:j3IJifra'~*iil; (~px: 10 ~ 14if~) ~*- 2 (:~1..,t-::o 

5ifMO).ttJ1.~M~~~, ~~>IliiJi$i>ttt~>E#C:~-::JT~ 

1'). M~~i$j$O)~~~M.ttJ1..O)~~~$<, 5ifMO)if~ 

~M~~i$j$0)*• .ttJ1..~~91liiJi$i0)2ffl~~, ~~$O). 

Htl!J.~~9E#0) 3 f.g:~~, W<i$i c:~~tO)9=lra'l:f!L1if9 9 

* • .ttJ1..~~9ttt~0) 2f.g:~~c:t~-::JT~'90 ~~1* (4tl!J 

,¢.i:~~) ~J).9C:, 10, 11if~n~2000mm~~~~I'), 12 

000) IDi\J_M:W: l;t, jl*fwH;t 3934 mm (OOJiJj· iJtl~~ : 10 if 

~), jl/H~I;t708mm (~f~·IlUJW~:12if~) ~~-::Jt-::o 

~t-::, ~.~Jf~_O)ifra'~*iil;O)M:W:I;t,jl*f~(;t 3313.2 

mm ('8~W-), jl/H~I;t 930.4 mm (1lUJ W~) ~~ 1'), -i-tl.:ftl 

*~O) 3643 mm (~f~: 14 if~), 726 mm (E# : 12 ifl.t) 

C: 1<iJfj1I.t~~ 1'), ~t-::, OO~_O)~:l5jf~f;t 1870 mm, ~.~ 

~_O)~~f~l;t 1686.3mm~, *~O) 1775mmC:~fj11.t0)~* 

iil;~~-::J t-::o 

j3IJI~ - I, 2 C: 1.., T 5 ifra'O)if~j3IJifra'~*iil; (mm/if) , 

ifl.t81m ~~~*iil;~~1..,t-::o 

3 EC (.~fiil,iJ$) 

tl!J,¢.i:j3IJif~~f~~*- 2 (:~1..,t-::o 

5ifMO).ttJ1.~M~~~ il"J*>~~>E#>~.C:~-::JT 

~ 1'), -i-O)if~~f~O)$BIHH;t 26.7 tlS/cm~ 20.5 tlS/cm~~ 

1'), *~t~~n~~Gtlt~~'n~, ~*iil;O)$~'~~n~f.ff;< ts-» 

T~'90 

~ra'f~0)fl'j1HJ1;t8iH\~-1 (:~9C:~I'), ~*iil;C:~fjfH:~ 

*f~c:jl/H~O)~tJ~*~ ~'o ~*f~ 294.3Ils/cm~~ 1..,t-::il"J 

i$j (10if~11~) 0)~*:iU;t1.7mm~~-::Jt-::o jl/H~I;t 

1~ 11if~0)6~~~9=l1..,T~I'), &.ttJ1.~0)~*iil;~3.ttJ1. 

,¢.i:~~~if~O)~ ra'f~O)~*f~~~1.., TP90EC c:~*iil;c: 

l;tfRtl.~;f~~O)~f*tJ~t~ I') t-::~, -~*O)~ffiiil;tJ~$~' C:, 

&fm1':t '/i.l1.t1;t~!J>99MrPJtJ~~ 1'), ;:tlf;t, *%9=1f:13 

~tl9~ttf~!lo/.Jj!H;t, fJJWH:$< C: 1');: ~tl, ~ffiiil;tJ~$< 

~9C:~ffifJJM~~«1':t'/0)~1')~J).iil;~!J>~<~9;:C: 

~~p~1.., T~'90 j3IJI~ - 3 C: 1.., Tif~j3lm~:l5j E Cf~~~ 1.., 

t-:: o 

4 pH 

.ttJ1.,¢.i:j3IJif~:l5jM~*- 2 (:~1..,t-::o 

pH O).ttJ1.,¢.i:j3IJif~:l5jf~O)$BIHH;t pH5.l (~f~: 10, 11 if~) 

~ pH4.4 (ttt~ : 13, 14 if~, 1liiJi$i: 13 ifl.t, ~~: 14 if 

~) ~~ -::J tz; ~ ra'f~O)$BIHJI;t pH6.6 (E#: 10 if~ 5 ~, 

11 m ~pH4.1 (E#: 12if~11 m ~~-::Jt-::o 

OO~_O)M:W:~I;t, if~:l5jf~O)fl'jIHJI;t pH6.15 ('¥$. W0 

~ : 12 if~) ~ pH4.47 (~iWdJIll· m#~ : 11 ifl.t) ~~:l5j 

f~l;t pH4.82 C: ts. -::J T~' 90 

*W-O)M:W:~, ~~000)WIiJ_M:W:0)fl'j1HJ~~~90OOO)~ 

_*5:W:0)(;t "j tJ~$MJ1;: < ts. -::J T~' 9tJ!, ;:tl(;tWliJ_M~tl!J.(J1;: 

.i¥J) C:tl!J,¢.i:~ ($.ttJ1.,¢.i:) 0)i!t~":J::9 'to) c:~;t Gtl90 
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5 ;t •• 

~*~~~~tt••~~.*~M~~~tt~~~~M~~ 

.~~m.~~~~m.~~~.71<.tt~~~~~~tt•• 

~~- 2 f:, JH~'tt••~5.lIJ~- 2 f:~L1:. 

(1) ~~*~tt•• 

CI -: Cl - ft#Jj71<tJ' G~~ Gt::#Jj:l;l[;m-=t-tJ~~ 'F Gt::~~ I:It 

j;.:IU:~1±l~ tt~. 5 ~r~'~till,\JH~'JUjHt~~>IlPJi¥i>fJ!LiHJ 

>E#f:t~-::J Ts fJ, Y*i¥i$tJ~i@j~'fEJlrliJ~~ Gt::. ::.ttft, 

~*.C!t~IJGt::fEJlrIiJC ~,.:t~. 

JH~'f~~$BI!Ht 3360.2 (W;~: 12 ~~ 7 J'I) ~ 9.9mg/rri 

/~ (~£!r: 11 ~~ 12 J'I) ~ 4 tillJt.1.~~:l5jf~ft 548.9 mg/ 

rri/~~~fJ, !H:k* (7~10J'l) f:i@j<~~* (12~4 

J'I) f:f.lH'ftl'lrliJ~~GT~'~. 

~~liJHfoJ:l1I:~~:l5jf~~$BIHHt, 13635.6 (*J!!.' itt'~w,) 

~468.6 (IlUJLlJw,) mg/rri/~, ~:l5jf~ft 3816 mg/rri/~~ 

~ fJ, *W,~tt••ft~OO~:l1I:~*~r@bT~'~. 

N03- : N03-ft~tt1~f:~4~ ~~ * ~~~~. tillJiH~'Jt 

Wti;~>il"Ji¥i>ti@£!r>E#ct~ fJ, l)j!,i¥i$tJ~~Htl'lrliJ~~ 

Gt::. 

J'I r~, f~ ~ $B lID ft 2317.6 (in~: 10 ~~ 6 J'I) ~ 0.0 (E 

#: 12 ~~ 8 J'I) mg/rri/~~, ~~:l5jf~ft 309.1 mg/rri/ 

~~~ fJ, ~I*f:iWiq:k~*f:f.lH'ftl'lrliJ~~G T~'~. 00 

~:l1I:~ B*#JjffiIJ ~ N03-tt.:&Ut~* f:m1JofEJlrliJtJ~J}. Gtt~ 

tJ~, ~¥1:~~ (~*.) ~j>t~~l*W,~fttt ••c GTft 

Jtl1Jo~ftl'lrIiJftJ}. Gttt~ ~ '. 

OOw.J:l1I:~$BlIDlt3974.2 (fJlEl.&i'Iill· iI&!i!w,) ~ 192.2 (/1\ 

~~·.~)mg/rri/~~~fJ, ~~:I5j.~.~~#Jjmw~ 

ft 1080mg/rri/~~~OO~:l5jf~ft 1426 mg/rri/~ct~-::J 

T~l~. 

~~liJfw.J:l1I:~$BlIDft3770 <M#.il·fUl~W,) ~719 (1'1)11· 

N~W,) mg/m'/~~~-::J t-; *W,~*5*ftJ'l r~'~i@jf~, 

~~:l5jf~c 't> f:~00~:l1I:*5*~ r@b T~l~. J'I r~'f~~~fJ1 

f~~ 0.0mg/rri/~ (E#: 12 ~ 8 J'I) f:-::n,Tft, ~71<. 

't> 2.4mmC:ll~i1H~~ ~ fJ, ffh~w.J:l1I:.J1i§ ~tt•• 't>':l>t~ < t~-::J 

T~l~. 

NSS-SOl-: so.'-'t>!!ilH11r;f:~4~~~*~~~~.till 

Jt.1.r~9j:I:.*XftW;~~>IlPJi¥i>f)!t£!r>E#ct~ fJ, W,i¥i$tJ!iWi~lfEJl 

rIiJ~~Gt::. 

J'I r~'f~~$B[!iHt 1461.4 (i;~~ : 13 ~~ 10 J'I) ~ 0.0 (1\!'1i¥i, 

E#:14~~3J'1) mg/rrV~~~fJ, ~~:l5jf~ft329.7mg 

/rri/~~ 5 ~ 10 J'I f:iWi <, 11 ~ 3 J'I f:f.lHlfEJlrliJ~~-::J t::. 

OOw.J:l1I:~$BlIDft, 5222.4 (.:t<J~ . g~w,) ~ 451.2 (1]\ 

~'* .•~~) mg/m'/fF~~fJ, ~~:l5jf~ftjfJl~~#JjrdW 

~ft 1814. 4mg/m'/fF~, ~OO~:l5jf~ft 2265.6 mg/m'/ 

fF ct~-::J T~ l~. 

~~liJHmJ:l1I:~$BlIDft 8380.8 (Wi#) ~ 1315.2 (£.l:-=t-J!!.' 

~t#JjJi) mg/m'/fF, ~:l5jf~lt 2889. 6 mg/m'/fF~~-::Jt::. 

*w,~~*~J'lOO~iWi., fF~:I5j.c't>~~OOw.J:l1I:~*~ 

*~ < -F@b T~l~. J'I r~'f~~~fJ1f~~ O.Omg/rri/fFtJ! 2 @] 

iJ!IJIE~ttT~l~tJ!, .:c~~*J+f:-::J~lTftiWiil~~ Na+tJ!~1±l 

~ ttt::::. c f:J: fJ, ~t~J:7~ j- A ct~-::J t::t::lf6, 0.0 mg/rri 

/ fF c GT:tlb t::. 

(2) ~~*~tt•• 

Na+:~+~#Jj:l;l[~*~~c~E~,~~OO~~~~~> 

1lPJi¥i>f)!t£!r>E#~ ~ fJ, W,i¥i$tJ~iWi ~ lftl'lrIiJ ~~ Gt::. J'I r~, 

fil~$BlIDft 1745.6 (~IlJi¥i: 14 fF~ 3 J'I) ~ 5.6 (~£!r: 11 ~ 

~ 12 J'I) mg/rri/~~~ o. fF~:l5jf~ft 312.4mg/rri/fF 

~*l'iiH:J:~~liJltJ}.Gttt~ ~l. 

~~liJf~:l1I:~$BlIDlt 8181.1 (*J!!.' flj:l~W,) ~ 204.7 (1lUJ 

LlJ) mg/rri/fF, ~:l5jf~lt 2132.1 mg/rri/fF~~ fJ, *w, 

~tii*ftJ'lr~'~*f~, fF~:l5jf~c't>1:~OO~:l1I:~*~*~< 

r@]-::J T~l~. 

NH4+ : NH4+ft~t£ffi~':j:q'ln:ft1~:V:-::JtJ!, ±~~.*~ 

tp ~ltii1:EI3"Jt~M c GTftt:: G<. tillJiH~'j:I:.*XltW;~>~£!r 

>E#>il"Ji¥i~~fJ l)j!,i¥i$~~~tJ!iWi ~lfEJlrliJl:~~ 't> oio», 

::.tt~~*.~~~~~'t>~c~.:tGtt~.fFOO~:I5j.~~ 

~~OO~tt••~~fi~~~~. J:-::JT, f)!t£!r, E#~~71< 

:il;tJ!IJRi¥i$c j:1:.~ G':l>t~ HiiH:lt NH4+~tt.:iI;ftj;.~lc ~l 

.:t~. NW+~AOOffiliJ~J:~~I±l,~"~~~J:~~*.~ 

:lMt!t~tJ'G~~l±ltJ~~4GTSfJ, ~rP!l (f)!t~) ~.~~ 

.*, r&.~~~t~~fiJf (E#) ~~tt.iitJ~j;.< ts -::J t: efl 

iJ!~~tt~. 

J'lr~'f~~$B[!iHtI459.3 C~~~:10fF~5J'1) ~3.5 (W; 

~: 11 fF~ 8 J'I) mg/m'/~~fF~:l5j1~ft 101.8 mg/m'/fF 

~~-::Jt::. 

OOilJjlJ:l1I:~$BIHHt 1153.8 (fJlEl.&i'Iill· iI&!i!w,) ~ 234.6 (l'r 

~'IlUJL1Jm mg/rri/fF~~fJ, fF~:I5j.~.~~#Jjmw~ 

It 399.6 mg/rri/fF~, ~OO~:l5jf~lt 505.8mg/rri/fF ct~-::J 

T~l~. 

~~liJfilJjlJ:l1I:~$BIHHt1607.4 (iW#.il·lW,~IJR) ~ 234.0 mg/ 

rri/~ O:Pi¥i'fQ~LlJW,), ~:l5jf~ft 640.8mg/rri/~ct~-::J 

T~l~. 

*W,~*5511dtJ'l r~9~*f~tJ!00~:l1I:~~*f~ H!i.:tT~ 1 ~ tJ!, 

fF~:l5jf~ft~OOilJjlJ:l1I:~*~ r@] -::J T~ 1 ~o 

K+:~~OO~~~~~>E#>il"Ji¥i>f)!t£!r~~fJ,~~~~ 

~lftJirliJ~1FGt::. J'lr~9f~~$BlIDft463.2 (U~:10fF~5J'1) 

~3.0 (~£!r:l0~~12J'1) mg/m'/fF~~fJ, fF~:l5jf~ft 

43.2mg/rri/fF~~I*f:~< ~*f:fff;~\ftl'lrliJ~~G, i;~ 

~~~3~~~~~:I5j.~~m~~~~o K+~, .~~~ 
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~<~*n9~~~~9k~, ~~~~m~~ 

k~~~~~~.~~O~~~ffi~~<~9. 

~WHJHJ~l!l:~iGlIDf;l: 425. 1 C~il'!!'EJIII)f,J ~ 

31.2 (iIlifD·t~::EIJiO mg/rrV'¥. -¥t~:Hil1f;l: 171.6 

mg/ill/'¥~~-:Jte.. 

*~~M.~~OOA*.~~OO~l!l:~A*-¥ 

~fil1~~;t LV>9iJ!. '¥-¥~fil1~f;l:r@bLV>9. 

Mg2 + : Mg2+f;l:-'f~f;tc~ciJ!#Jj:lj[ElH~~~9 

iJ!#Jj:lj[ 9'l~~ .~t$f;l: f.ff: v>. t1!J}~r~'.~t~f;l:I;!JJ~> 

1li'I1¥i>~~>E#~~ O. ~1¥iffBiJ!iWiv>AAfi'iJ~ 

~ IAe.. ~ r~'fil1~iGlIDf;l: 409.1 (1li'I1¥i: 14 '¥~ 

3~) ~ 2. 2 (E#: 11 '¥~ 12~) mg/ill/ 

'¥~~ 0, '¥-¥~fil1f;l: 46.1 mg/ill/,¥~~ O. 

A*fil1, A/Hil1f;l:c 'td:: 10~ 3 ~ ~Wlr~'I:::mn 

LV>9. 

~WtijJH.mJl!l:~iGlIDf;l:1295.2 (m#~) ~ 58.3 

(;gjJII • 11f~~) mg/ill/,¥. -¥~fil1f;l: 291.6 

mg/ill/'¥~~-:Jte.. 

*~~M.~~OOA*., '¥-¥~.c~~~ 

OO~l!l:*a.~r@b LV>9. 

NSS - Ca2 + : .l1!J}~r~'l.t~f;l:I;~>~~>E#> 

1li'I1¥i~~O. Na+, NH4+. K+. Mg2+ c [j,HiJH:: 

l;~iJ!iWi V> ftfl fi'iJ ~ ~ G te.. ~ r~'fil1 ~ iGlID f;l: 

709.3 (I;!JJ~: 14 '¥~ 3 ~) ~ 4.6 (E#. 1li'I1¥i 

11 '¥~ 12 m mg/ill/,¥~~ O. '¥-¥~fil1f;l: 

79.1 mg/ill/'¥~~9. A*fil1f;l:~t1!J}~iJ! 14 

'¥~3~1::~9'lGLV>9iJ!, ::.nf;l:. ]tli'J!iJ!~ 

VG LV>9 ~~ c~;t Gn9. 

OO~l!l:~iGlIDf;l:1388.0 (*$' LlJ D~) ~ 

1.3 (0..f±·*~IJiO mg/ill/,¥~~ 0, '¥-¥~ 

fil1f;l:i,Jjpi7'J#JjrdJ¥~f;l: 380mg/ill/'¥~~OO-¥ 

~fil1f;l: 340 mg/ill/'¥ct,J.-:J LV>9. 

~WtijJf~l!l:~iGlIDf;l:1596.00Dlt ·:~D?:tB) ~ 

120.0 (BJ:~!-E' ~t #JjJ!t) mg/ ill / ,¥, -¥~fil1 f;l: 

424.0 mg/ill/'¥~ ~ -:J te.. 

*~~M.~~OOA*•. '¥-¥~.c~~~ 

OO~.mJl!l:*a.~r@bLV>9. 

~l.t$ 

.l1!JJ''i(::'' c ~ 5 '¥r~'~!t$~5JIJ~- 3 I::~ Gte.. 

NSS - SO.'- / SO.'- ~ '¥ ~ .~t ~ il'i lID f;l: 70% 

(i;~ : 12 '¥~) ~ 93% (E#: 13 '¥~) ~ 

~ 0, -¥~fil1~f;l: 77% (i;!JJ~) ~ 88% (Ef:!:) 

~~-:Jte.. 

t1!J}~ JjZfit 10"f~ JjZfit 11"f~ JjZfit 12"f~ JjZfit 13"f~ JjZfit 14"f~ 

~*ii
(mm/'¥) 

Ml~ 2052 1470 1014 1020 877 

E# 1390 1285 726 934 809 

1li'I1¥i 2005 2098 1135 1358 984 

i;~ 3565 3334 2664 3144 3643 

Ml~ 4.8 4.8 4.8 4.4 4.4 

pH 
E# 5.1 4.9 4.8 4.5 4.5 

1li'I1¥i 4.9 4.8 4.7 4.4 4.5 

iU~ 5.1 5.1 4.6 4.6 4.4 

Ml~ 21.6 20.9 23.9 29.7 34.1 

EC E# 18.0 20.3 31.7 26.7 26.2 
(flS/ em) flPI1¥i 21.4 22.2 27.8 32.9 29.3 

i;~ 13.2 13.8 20.6 34.4 20.3 

~~ 851.7 403.9 244.1 405.5 199.2 

Cl- E# 253.7 361.6 141.8 209.2 132.6 
(mg/ill) fliiT1¥i 839.0 767.1 288.1 1108.5 289.6 

~~ 917.2 802.6 802.3 863.6 1096.0 

Ml~ 496.6 189.2 284.1 238.7 216.5 

N03 ­ E# 330.6 201.9 204.4 170.4 158.7 
(mg/ill) fliiT1¥i 410.7 276.3 302.7 243.8 171.1 

i;~ 925.9 359.6 395.2 272.4 333.2 

Ml~ 593.1 287.5 245.4 417.4 276.9 

S04'­ E# 300.6 243.3 197.2 317.0 178.2 
(mg/ill) fliiT1¥i 536.0 442.6 293.5 587.3 241.7 

I;~ 649.9 397.8 465.5 767.3 688.8 

Ml~ 470.5 232.0 198.7 375.4 249.7 

NSS - SO.'­ E# 264.4 193.1 175.5 296.0 15.8.1 
(mg/ill) fliiT1¥i 383.5 339.0 249.0 483.1 202.2 

~~ 490.8 289.2 325.8 681.1 535.7 

MliE't 491.3 223.0 192.5 168.7 111.6 

Na+ E# 149.0 202.4 93.5 85.1 83.5 
(mg/ill) fliiT1¥i 611.4 414.4 184.4 451.6 160.7 

i;~ 635.6 434.0 596.8 344.4 613.4 

Ml~ 159.6 62.4 98.6 99.5 99.7 

NH4+ E# 177.0 80.8 87.4 60.7 69.0 
(mg/ill) fliiT1¥i 82.4 99.6 125.7 85.6 58.6 

~~ 339.1 54.3 71.5 57.1 67.0 

MliE't 38.6 19.9 44.7 24.4 15.6 

K+ E# 77.0 25.7 44.6 22.2 18.5 
(mg/ill) fliiT1¥i 31.9 30.6 44.8 43.7 18.0 

i;~ 132.2 27.9 94.2 74.1 35.2 

Ml~ 72.7 33.4 27.8 36.0 17.1 

Mg2+ E# 35.6 33.5 17.1 19.0 12.4 
(mg/ill) fliiT1¥i 65.8 59.8 29.4 92.5 22.8 

~~ 80.3 68.7 62.7 65.8 69.1 

MliE't 158.3 65.1 58.1 68.1 49.8 

Ca2+ E# 126.4 112.1 38.1 32.5 31.1 
(mg/ill) fliiT1¥i 101.7 72.6 44.4 88.0 55.3 

~~ 243.9 241.6 91.3 69.6 71.2 

Ml~ 139.5 56.6 50.8 61.6 45.6 

NSS - Ca2+ E# 120.8 104.4 34.6 29.3 27.9 
(mg/ill) fliiT1¥i 78.5 56.9 37.4 70.8 49.2 

I;!JJ~ 219.7 225.1 68.6 56.6 47.8 
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N55 - Ca2+ / Ca2+O)if~JtO)~IHI~;t 67% (~fj{: 14 if~) 

~96% (:E#: 10if~) C'il;tJ, :>jL:t!oJfffilC'~;t82% (~fj{) 

~ 92% (E#) C'il;-:Jt::.o 

tt!fj[O) :>jL:t!oJfffil l;t N55 - 5042 - fJ1 N55 - Ca2+ 0)*1;; 4.2 ft'[ C' il; 

9 fJ1, N55 - 50.'- c N55 - Ca2+ 0) 50.'-:&If Ca2+ I: e5/;t) 9 t~ 

$1;tfiJJfj1~ c ts: -:J -CS tJ, l;:tlf 80 ~ 90% C'il; -:J t::.o 

;:0);: cd:: tJ, 5 ifra90)~ 50.'-, Ca2+tt!fj[1:e5/;t)9~nfjj 

7$BnltO) 50.'-, Ca2+ O)tIJ~~;t 80 ~ 90% c~;z G:h90 

(4) N/5t~ (NO,-/N55-50.'-~::Ij'~tU 

tm}~'i3IJO) 5 ifra90) N / 5 t~~'i3IJ~ - 4 l::iJd"'::.o 

JIil7l<0)~tl:f1::1: NO,- c 50.'- 0) cis G fJ1~~ G -CIt' 9 fJ, 

~1Ej[iY:J r:~~9" 9 i: /;t), N55 - 5042 
- 1:.M9" 9 N03-~ j[¥'~ 

t~~*/;t)t::.o 

if~'i3IJO) N / 5 t~O)~IHI~;t 1.46 (I;fj{: 10 if~) ~ 0.31 

(~fj{: 13 if~) C'il; tJ, 'i31J~ - 4 1:~9" d:: "j 1:~f*iY:Jl:r;t, 

~'I1{I::I:~t G -C N03- d:: tJ 5042- 0)~~fJ1* ~ <ts. -:J -CIt, 9 

;:c~~P~G-CIt'90 

~ T 4 :tth}~C'~'l1ffi1: 1MJ9" 9 JIil7l<ii~ 13 JJjEII: -:Jit>-C~ 

l't~~Ii1EGt::.o 

-t-0)*5*. pH O)if:>jL:t!oJfffil 0)~1ID1;t FI ra9fffilC' 6.6 ~ 4.1, if 

:>jL:t!oJfffilC'~;t 5.1 ~ 4.4 C'il; tJ, ~;:tJ;( ~OO~l't~-5*O)~1HI r~ C' 

il; -:J t::.o 

~a*~0)*miY:J~.O)re.O)m.c~9J1il7l<$0)8 •• 

0)1 :;t /IX!fj[1: -:Jit> -cr;t9" rz-c I: -:JIt,-C~fj{fJ1mt*fffil ~~ 

Gt::.fJ\ JJji:lZ9cG-C~;tJlil7l<::I;1:1l::i11Z99"9'tO)cttlE~:h, tt 

!f::l;~OO ~~~) :&If~OO.~mm.~~~Ii1EG~~OO~ 

l't~*0):>jL:t!oJ~~9"rz-CT~9't0)C'il;-:J~0 

JIil7l<jH:-:JIt,-c~;t. ~fj{>IliiJJ¥i>~~>E#O)PI~ct;;.o. 
C\-, N03-. 50.'-. Na ". Mg2+tt!fii1:-:Jlt,-cr;tJlil7l<iic 

t~W~ G t::.tt!f::l; c ts -:J t::.o NH4+, Ca2+ tt!f.l!l!;1: -:JIt, -C1;t, 

JIil7l<::I;fJ1Jj>t;;.It'~~fJ1~fj{1:~it>C'~ <. K +1:-:J It,-C 'tJlil7l< 

::I;fJ1~ 't Jj>t;;. it>E#fJ1i1;fj{1:~it> C'~it>*5* c ts. tJ, fi'jtml'i"J 

~lZ9fJ1~;z G:h9tm,~ra90)~'tJj."j It G:ht::.o ~:t~1:1!f (JIil 

7l<..Ii) O)Jj>t;;.lt ,*~ C'~;t, E3 *wfl!~C'Jj. G:h9 d:: "j ts, ~~ 

I: NO,-. 50.'-tt!fiifJ1Jt1J09"9 fIJi rPH;t Jj. G :ht;;.fJ' -:J iz , 

N / 5 t~fJ' G, JIil7l<O)~tI:fI::O)~~~ NO,- c 50.'-C't~~ 

9" 9 c NO,- d:: tJ 50/- O)~;f. "j fJ1~~fJ1*~ it> c 1t,;Z90 

3t ifiX 

1) JtHliEc.ft!!:f~;{tt.~t/5-if¥G, 19.71 - 75 (2001) 

2) .~1!i': m4 ~M'I1l'm~HIHjJl't 

3) ~OO.~~Jf~~, VOL.28, NO.3 (2003) 

4) HJfftt*fm: ~tl:ffi c ~tt3 

:qzP1 , 0 '" , 4 1:FllUit1ffi ~ :R~~ i~U4 

~*-1 5if~0):tth~~~~~~OO (F1~~) 

JJjEl tm,~ ~1'ilJ~~ftt (if· F1) 

~~ 428.7 (H 10 • 10) ~ 1.6 (H 11 . 12) 
274.2 (H 10 • 9) ~ 2.3 (H 11 • 12) 

454.8 (H 11 • 6) ~ 1.7 (H 10 • 11) 

1194.9 (H 13 • 9) ~ 4.1 (H 10 . 11) 
6.0 (H 10 . 11) ~ 4.2 (H 12·11) 

(H 13· 7) 
(H 14 '6'8) 

6.6 (H 10 ·5· 11) ~ 4.1 (H 12 . 11) 

6.2 (H 13·12) ~ 4.2 (H 13 . 9) 
(H 14 • 10) 

5.7 (H 11 . 5) ~ 4.2 (H 12 . 11) 
(H 13· 8) 
(H 14· 4) 
(H 15· 3) 

79.7 (H 11 . 1) ~ 9.2 (H 11 • 6) 
69.2 (H 13 . 3) ~ 8.2 (H 10' 6) 

294.3 (H 10 • 11) ~ 12.2 (H 10 . 6) 

56.7 (H 13 • 9) ~ 5.7 (H 10 . 6) 

2295.0 (H 10 • 10) ~ 9.9 (H 11 . 12) 
626.4 (H 11 • 9) ~ 11.8 (H 11 . 12) 

3837.1 (H 13 • 8) ~ 20.5 (H 14' 2) 

3360.2 (H 12 • 7) ~ 17.8 (H 13· 4) 

887.6 (H 10· 5) ~ 3.4 (H 10· 12) 
403.6 (H 12 . 9) ~ 0.0 (H 12· 8) 

1025.7 (H 10 • 5) ~ 10.5 (H 10· 12) 
2317.6 (H 10 . 6) ~ 6.4 (H 10 • 12) 

995.3 (H 10 • 5) ~ 12.9 (H 11·12) 

597.1 (H 13· 8) ~ 0.0 (H 14 . 3) 

1320.1 (H 13 . 8) ~ 0.0 (H 14' 3) 

1589.2 (H 13 . 10) ~ 30.6 (H 10 . 11) 

1297.4 (H 10 . 10) ~ 5.6 (H 11 • 12) 

333.2 (H 14' 3) ~ 7.4 (H 11 • 12) 

1745.6 (H 14' 3) ~28.5 (H10· 8) 

1698.3 (H 12 • 7) ~ 9.1 (H 14' 2) 

670.9 (H 14 . 3) ~ 5.4 (H 11 • 12) 

686.1 (H 10 . 6) ~ 6.9 (H 11 • 12) 

411.5 (H 14· 3) ~ 3.8 (H 13 . 11) 
1459.3 (H 10 . 5) ~ 3.5 (H 11 • 8) 

153.0 (H 14' 3) ~ 3.0 (H 10· 12) 
(H 11 • 12) 

179.4 (H12· 6) ~ 4.4 (H 11 . 12) 

190.5 (H 14' 3) ~ 4.4 (H 10 • 12) 
463.2 (H 10 • 5) ~ 3.3 (H 14' 2) 

220.9 (H 10 • 10) ~ 3.1 (H 13 • 2) 

75.4 (H 14· 3) ~ 2.2 (H 11 . 12) 
409.1 (H 14 . 3) ~ 4.0 (H 13· 11) 
262.2 (H 10 . 10) ~ 3.0 (H 10' 11) 

626.0 (H 14' 3) ~ 9.4 (H 12 . 6) 

272.3 (H 10· 9) ~ 4.9 (H 11 • 12) 

559.5 (H 14· 3) ~ 11.9 (H 13 • 11) 

747.1 (H 14· 3) ~ 9.4 (H 12· 6) 

881.5 (H10' 5) ~ 11.6 (H 11 . 12) 

566.7 (H 13· 8) ~ 0.0 (H 14· 3) 

1045.5 (H 13 . 8) ~ 0.0 (H 14· 3) 

1461.4 (H 13·10) ~ 27.8 (H 10 . 11) 

597.1 (H 14' 3) ~ 8.7 (H 12· 6) 

258.8 (H 14 • 3) ~ 4.6 (H 11 . 12) 

493.1 (H 14' 3) ~ 4.6 (H 11 • 12) 

709.3 (H 14· 3) ~ 8.3 (H 14· 2) 

JIil7l<::I; E# 
(mm) 1liiJJ¥i 

~fj{ 

~~ 

E# 
pH 1liiJJ¥i 

~fj{ 

~~ 

EC E# 
(/ls/en) 1liiJJ¥i 

~fj{ 

~!il'J 

CI­ E# 
(rug/ill) 1liiJJ¥i 

i1;fj{ 

~!il'J 

NO,­ E# 
(rug/ill) 1liiJJ¥i 

~fj{ 

~~ 

50.'­ :0# 
(rug/ill) 1liiJJ¥i 

~fj{ 

~~ 

Na+ E# 
(mg.>" ill) 1liiJJ¥i 

i1;fj{ 

~~ 

NH.+ E# 
(mg/ ill) 1liiJJ¥i 

~fj{ 

K+ 
(mg/ill) 

~8l, 

E# 
1liiJJ¥i 

~fj{ 

~8l, 

Mg2+ E# 
(mg/ill) 1liiJJ¥i 

~fj{ 

~~ 

Ca2+ E# 
(mg/ill) 1liiJJ¥i 

~fj{ 

~~ 

NSS - S042 - E# 
(mg/ill) 1liiJi¥i 

~fj{ 

~!il'J 

NSS -CaH E# 
(mg/ ill) 1liiJJ¥i 

~fj{ 
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i\lJllj!!.\\( lJlEl -, fj 4fj 5fj 6fj 7fj 8fj 9fj 10 fj 11fj 12 fj 1fj 2fj 3fj ifr.WJ!j 

~*. (mm) 186.3 406.4 316.6 125.9 38.7 392.4 428.7 9.2 15.6 9.9 31.9 90.4 171.0 

EC(/ls/em) 20.7 13.8 21.5 27.4 43.1 15.9 24.5 81.1 17.8 79.7 54.8 29.8 21.6 

pH (- ) 4.6 5.0 4.7 4.6 4.4 4.9 4.9 6.0 5.3 5.6 4.6 5.0 4.8 

Cl - (mg/ ill) 223.5 767.1 209.4 276.9 69.4 689.9 2295.0 94.0 20.1 90.5 150.3 320.8 851.7 
Wi 
BlJ NO,- (mg/ill) 390.7 887.6 569.6 313.6 170.2 398.8 417.5 73.5 3.4 88.1 179.0 181.4 496.6 

"$ SO.'- (mg/ ill) 588.9 995.3 363.3 311.5 232.2 560.8 648.8 103.6 40.6 117.0 240.3 342.0 593.1 

Wi Na + (mg/ill) 129.1 456.7 137.9 191.1 40.9 388.6 1297.4 53.3 13.7 52.0 76.3 187.6 491.3 
BlJ
f* 
~ 
PJi 

NH.+ (mg/ill) 158.6 266.2 173.1 119.6 68.4 137.3 124.4 15.8 9.4 19.2 50.5 87.0 159.6 

K + (mg/ill) 26.7 55.7 37.4 38.4 12.9 18.1 56.8 6.4 3.0 8.5 18.3 23.6 38.6 

Mg2+(mg/ill) 30.2 64.3 26.2 35.3 9.8 13.0 220.9 12.5 5.4 13.2 19.8 38.3 72.7 

Ca2+(mg/ ill) 186.9 134.1 88.3 111.8 70.8 184.1 243.3 68.1 38.3 73.2 86.7 104.9 158.3 

NSS- SO.'- (mg/ill) 557.6 881.5 329.1 263.9 222.4 463.6 323.7 90.3 66.1 104.3 221.8 295.4 470.5 

NSS - Ca2+(mg/ill) 182.0 116.7 83.0 104.5 69.3 169.3 194.0 37.7 37.7 71.3 83.8 97.8 139.5 

~*. (mm) 126.6 177.4 229.3 115.1 52.9 274.2 265.3 4.6 19.4 15.1 32.5 77.2 115.8 

EC (/lS/em) 21.7 12.2 8.2 17.0 35.8 17.4 14.0 133.4 28.2 68.5 52.1 25.7 18.0 

pH (- ) 5.0 6.6 5.2 4.9 4.4 5.3 5.1 6.6 5.6 4.6 4.5 5.1 5.1 

Cl - (mg/ill) 198.1 157.5 96.7 129.1 56.5 492.4 402.4 31.1 46.5 79.3 111.2 153.5 253.7 
:0 
# NO, - (mg/ ill) 332.7 377.0 686.1 195.5 182.0 264.0 255.8 37.6 66.3 127.4 183.9 146.8 330.6 

IHJ 

•~ 
:*-

SO.' - (mg/ ill) 405.9 398.4 217.2 175.9 217.5 394.7 289.2 62.1 56.4 142.5 213.4 242.3 300.6 

Na + (mg/m) 

NH.+ (mg/ill) 

92.7 124.0 115.3 79.1 30.0 302.9 160.6 17.4 31.1 48.0 61.2 93.1 149.0 

254.9 174.2 142.8 116.4 75.4 302.2 136.6 37.0 33.1 41.7 73.4 126.6 177.0 
T 
f,( 

K + (mg/ill) 174.5 66.3 38.8 26.3 16.2 156.0 55.0 24.5 9.5 9.6 22.4 23.1 77.0 

Mg2+ (mg/ill) 30.9 22.6 24.7 24.9 7.4 51.3 60.1 7.5 9.6 9.8 17.3 21.9 35.6 

Ca2+(mg/m) 98.0 44.8 115.1 77.8 41.7 272.3 133.2 19.2 33.0 38.6 51.2 62.1 126.4 

NSS- SO.'- (mg/ ill) 383.8 367.8 188.9 156.8 210.4 322.1 249.5 57.8 49.6 130.6 198.5 219.3 264.4 

NSS - Ca?+ (mg/ ill) 94.5 40.0 110.7 74.8 40.6 260.8 127.1 18.5 31.8 36.8 48.8 58.6 120.8 

~*. (mm) 290.3 633.1 785.4 322.0 65.0 541.4 542.0 4.1 33.1 19.9 137.9 190.9 297.1 

EC(/lS/em) 12.4 8.1 5.7 12.9 21.0 11.2 22.0 48.3 17.1 47.4 33.3 20.4 13.2 

pH (- ) 5.0 5.3 5.2 4.9 4.5 5.2 5.3 5.1 50 4.9 4.9 5.6 5.1 

Cl - (mg/ill) 227.8 885.3 419.8 475.0 56.0 1037.4 2689.3 20.6 50.4 97.1 297.7 486.4 917.2 
I; 
~ 

NO,- (mg/ill) 289.2 1317.3 2317.6 404.4 158.1 292.3 277.4 19.1 6.4 96.1 426.1 275.9 925.9 

IHJ SO.'- (mg/ ill) 371.5 1566.7 482.5 327.7 160.6 400.5 626.2 30.6 59.4 115.3 667.6 365.0 649.9 

~ Na + (mg/ ill) 134.8 861.7 421.3 315.2 33.9 592.5 1544.7 12.7 28.8 59.9 161.7 337.1 635.6 
~ 
<P- NH.+ (mg/ill) 50.5 1459.3 242.6 13.0 34.9 32.5 53.2 5.7 13.0 25.0 112.8 53.9 339.1 
T 
f,( 

K + (mg/ill) 29.3 463.2 103.9 41.4 12.9 37.0 61.8 3.7 3.8 7.0 44.0 73.0 132.2 

Mg2+ (mg/ ill) 26.3 49.3 70.9 62.6 8.4 23.1 262.2 3.0 8.1 10.9 37.9 55.2 80.3 

Ca2+(mg/ ill) 96.4 154.9 409.7 189.2 52.6 241.2 290.6 23.4 36.6 39.4 209.0 200.7 243.9 

NSS- SO.'- (mg/ ill) 338.2 1350.9 377.1 248.9 152.3 252.1 239.1 27.8 52.5 100.4 627.2 280.9 490.8 

NSS - Ca2+ (mg/ ill) 91.3 122.2 393.7 177.2 51.4 218.7 231.9 22.9 35.5 37.2 202.8 187.9 219.7 

~*. (ma) 218.5 354.5 385.4 259.6 46.8 240.4 272.0 1.7 34.2 18.3 22.4 151.6 167.1 

EC(/ls/em) 24.5 15.8 12.2 12.5 21.4 15.9 40.7 294.3 20.5 62.3 77.6 26.9 21.4 

pH (- ) 4.8 5.0 5.0 4.7 4.6 5.1 4.8 5.9 5.3 5.0 4.4 5.0 4.9 

Il"J 
1¥i 

Cl - (mg/ ill) 

NO, - (mg/ ill) 

323.2 1211.5 437.2 338.3 45.1 568.7 2602.6 80.2 68.2 112.2 131.4 474.6 839.0 

279.9 1025.7 338.0 326.1 115.1 238.4 288.2 58.1 10.5 118.3 175.7 238.7 410.7 

"$ SO.'- (mg/ill) 476.0 1115.0 428.5 261.3 122.5 344.4 670.0 78.8 81.3 158.8 233.6 401.4 536.0 

I"J Na + (mg/ ill) 193.0 1403.9 268.7 211.8 28.5 348.5 1441.1 46.2 40.2 67.2 73.4 305.1 611.4 
1¥i 
1* NH.+ (mg/ill) 108.3 87.1 123.9 11.5 31.3 32.0 111.7 12.8 32.0 50.9 72.9 110.4 82.4 
~ 
PJi 

K + (mg/ill) 26.4 36.3 45.7 10.6 11.2 19.6 56.8 6.0 4.4 11.4 14.3 24.0 31.9 

Mg2+(mg/m) 

Ca2+(mg/ ill) 

NSS- SO.'- (mg/ ill) 

33.6 49.2 40.8 42.2 7.0 16.3 245.4 10.4 12.0 12.3 17.9 55.7 65.8 

63.8 68.4 63.5 135.9 45.4 135.2 192.9 29.7 39.1 32.5 45.3 105.1 101.7 

428.3 763.0 361.3 208.5 115.8 257.3 312.5 67.8 72.2 142.1 215.5 325.5 383.5 

NSS - Ca2+(mg/ ill) 56.4 15.1 53.3 127.9 44.3 121.9 138.2 27.9 37.6 30.0 42.5 93.5 78.5 

- 52­


