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"CU= xOW xO=iDU= ?QU u}ovU Rri |xOv}q; hrDNt
�CEC� |vw}D=m pO=@D C}iQ_ uOw@nQR@ 'C}vwDv@ |UQ |xvwtv ?=NDv= Cra
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|}xQiL p=}U C=YNWt Q}}eD R= |a}Uw |xR=@ QO |Q=DiQ C=Q}}eD |xOy=Wt u=mt=
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76 ��� TQ
23 ��� |q
1 ��� xU=t

318 9 ��� |v=wQ OL
34 7 ��� |Q}tN OL
284 2 ��� |Q}tN XN=W
2 79 Gs

CH |Ov@xk@]

"C}vwDv@ |UQ |xvwtv |]}LtCU} R C=YNWt "2 pwOH
C}vwDv@ C=YNWt

9 9 pH

8� 0 5 C=v@ Qm OYQO
416� 5 XwYNt K]U

48 8 CEC (cmol/kg-soil) Na+

14 55 Ca+2

1 46 Mg+2

0 42 K+

65 23 pm
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C@Uv R}v QwmPt |=yxvwtv QO "CU= xDi=} Vy=m p@k Cr=L wO x@ C@Uv s}mLD
OwOL QO xOWQmP |xOv}q; C_re "CU= xOW xDiQo Q_v QO 1 Q@=Q@ =yu; pNrND
=yV}=tR; u}= QO "CU= l =N C=v@ Qm R=i \UwD |Q=Oyov p@=k |xOv}q; C_re

%�1 |x]@=Q� OwW|t x@U=Lt u}ov=}t x@ Q=}at h=QLv= s}UkD R= xm 'CU= |@Uv

COV or C:V = SX

�X
(1)

|xU}=kt |=Q@ C=Q}}eD ?} Q[ "CU= u}ov=}t �X w Q=}at h=QLv= SX 'u; QO xm
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COV Q=Okt xH}Dv QO w OwW xOt;CUO x@ G}=Dv |oOvm =QB ?Hwt Ov=wD|t xr�Ut
p=tDL= 'xOWxDNr =} |}xOwD |UQ |=yxvwtv QO 'Qo}O |wU R= "CU= xDi=} V}=Ri=
xm OyO|t u=Wv xOWs=Hv= C=ar=]t "CU= O=} R sy C@ w]Q CN=wvm} `} RwD sOa
l =N C@ w]Q OYQO C=Q}}eD x@ C@Uv |yHwD p@=k u=R}t x@ |UQ |=yl =N Q=DiQ

QO xm CQwY u}= x@ [21w20]"CU= xvwtv QO ?QU |xOv}q; ?wUQ OwHw 'OQ=Po|t
?wUQ u=Um} `} RwD sOa p=tDL= 'xvwtv QO u}ovU Rri ?wUQ |Q}opmW Ov}=Qi
"CU= O=} R xvwtv QO OwHwt |UQ |=ylrwB u=}t QO ?QU u}ovU Rri |xOv}q;
VvmQOv= |xwLv 'xOv}q; u}= Qw[L QO |UQ |=ylrwB uOW|}xOwD =@ u}vJty
TB =yTQ 'sQwD ?} Q[ |x@U=Lt QO =t= "OQm Oy=wN Q}}eD Qw=Ht |UQ |=ylrwB
p=tDL= u}=Q@=v@ "OvUQ|t |@Uv |Q=DN=U |Q=O}=B l} x@ 's}mLD pL=Qt s=tD= R=
'T=U= u}= Q@ "CU= |oOQWi ?} Q[ Cr=L R= QDtm |Q=OQ@ Q=@ QO G}=Dv QO |oOvm =QB
"CU= xOw@ sQwD ?} Q[ COV R= QDW}@ '|oOQWi ?} Q[ COV OQ=wt QDW}@ QO

|Q}tN OL w |v=wQ OL |=yV}=tR; |=]N p}rLD w x} RHD "2"1"3
C=Q}}eD "OvDUy l =N |}=U=vW syt |=yQDt=Q=B <RH |Q}tN OL w |v=wQ OL
u}ovU Rri |xOv}q; hrDNt |=yC_re Qw[L QO C}vwDv@ nQ@ QD= OwOL COV

'QwmPt pmW QO xOWx�=Q= G}=Dv T=U=Q@ "CU= xOW xO=O u=Wv 6 pmW QO ?QU
|rm CQwYx@ "CU= x@=Wt ,=D@Uv |Q}tN OL w |v=wQ OL COV C=Q}}eD OvwQ
x@ ?QU pwt|Dv=U 10 uOQmxi=[= =@ |Q}tN OL w |v=wQ OL |=yV}=tR; QO
pwt|Dv=U 40 x@ xOv}q; C_re V}=Ri= =@ "CU= xDi=} Vy=m COV Q=Okt 'C}vwDv@
COV Q=Okt '�l =N C=v@ Qm R=i \UwD |Q=Oyov p@=k |xOv}q; Q=Okt OwOL =D�
ẁtHt R= QDW}@ |=yC_re x@ xOv}q; C_re V}=Ri= =@ TBU "CU= xDi=} V}=Ri=
Q}O=kt 'xvwtv |vw}D=m pO=@D C}iQ_ w C=v@ Qm R=i \UwD |Q=Oyov p@=k |xOv}q;
|Q}tN w |v=wQ OwOL V}=tR; QO "CU= xO=O u=Wv Vy=m jwi |=yV}=tR; COV

u}ovU Rri |xOv}q; l =N sQowr}m Q@ pwt|Dv=U 10 C_re uOQmxi=[= =@ =OD@= QO
'|UQ lrwB K]U |ivt |=yQ=@ R= |WN@ uOQm|FvN =@ ?QU |xOv}q; '?QU
=]N u=R}t jwi |xOwOLt QO "O@=}|t Vy=m COV w Ovm|t QDQ=O}=B =Q Q=DN=U
x@ C@Uv �76 u=R}t x@ |v=wQ OL G}=Dv QO w �40 u=R}t x@ |Q}tN OL G}=Dv QO

"CU= xDi=} Vy=m xOv}q; uwO@ Cr=L
l =N sQowr}m Q@ pwt|Dv=U 40 C_re u=R}t OwOL x@ xOv}q; C_re V}=Ri= =@
"CU= xDi=} V}=Ri= COV '�xvwtv C=v@ Qm R=i \UwD |Q=Oyov p@=k C_re OwOL�
OwOL |Q}tN OL G}=Dv QO l =N sQowr}m Q@ pwt|Dv=U 40 C_re QO =]N u=R}t
QO =]N u=R}t w l =N sQowr}m Q@ pwt|Dv=U 10 C_re QO =]N Q=Okt Q@=Q@ 2 2
Q=Okt Q@=Q@ 2 6 OwOL |v=wQ OL G}=Dv QO l =N sQowr}m Q@ pwt|Dv=U 40 C_re
|W}=Ri= |wor= u}= "CU= xOw@ l =N sQowr}m Q@ pwt|Dv=U 10 C_re QO =]N
C_re QO xm|Qw] x@ 'CU= Cw=iDt 5 pmW QO xOWx�=Q= |=]N |wor= =@ =]N
COV hqNQ@ nQ@ QD= OwOL |=yV}=tR; COV 'l =N sQowr}m Q@ pwt|Dv=U 40

|w=L C}vwDv@ |v=wQ OL w |Q}tN OL |=yV}=tR; COV C=Q}}eD "6 pmW
"?QU u}ovU Rri |xOv}q; hrDNt |=yC_re
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}F- =DnQ@ QD= OwOL w s}mLD |=yV}=tR; |=yQDt=Q=B |=Q@ pY=L COV |xR=@ "4 pwOH

"?QU |xOv}q; |w=L C}vwDv@ |=yxvwtv
Cs Cc LL PL QDt=Q=B
10-3 9-5 3-1 10-4 COV C=Q}}eD |xR=@

|=yxvwtv nQ@ QD= OwOL w s}mLD |=yV}=tR; |=Q@ pY=L COV |xR=@ "5 pwOH
"?QU |xOv}q; |w=L C}vwDv@

s}mLD nQ@ QD= OwOL V}=tR;
10-3 10-1 COV C=Q}}eD |xR=@

|xvwtv |wQ Q@ V}=tR; Qy |=Q@ �R� sRq Q=QmD O=OaD w COV Q}O=kt "6 pwOH
"xOv}q; hrDNt |=yC_re |w=L C}vwDv@

COV COV R R COV COV R R C_re
Cs Cc Cc Cs LL PL LL PL xOv}q;
9 80 10 2 5 5 5 12 7 17 4 5 0
4 43 7 90 4 3 1 21 4 27 2 3 10
2 97 5 28 2 2 3 12 9 28 3 6 40
9 43 8 63 5 4 2 12 5 00 2 4 80

OwOL w s}mLD |=yV}=tR; G}=Dv uOw@O=tDa= p@=k u=R}t |O=yvW}B pwOH "7 pwOH
"COV Q}O=kt w p=tQv `} RwD |v=@t T=U=Q@ 'Q[=L VywSB QO nQ@ QD=

COV � Q=Okt uOw@O=tDa= p@=k u=R}t
COV � 5 |r=a

5 � COV � 10 ?wN
10 � COV � 20 \UwDt
20 � COV � 40 h}a[

40 � COV h}a[ Q=}U@

?QU u}ovU Rri |xOv}q; Qw[L Cr=L QO =yV}=tR; G}=Dv uOw@O=tDa= p@=k u=R}t
"CU= xOw@ QDW}@ xOv}q; Ok=i |=yxvwtv =@ xU}=kt QO

|=Q@ COV C=Q}}eD |=Q@ |O=yvW}B |xR=@ |xYqN '5 w 4 |=ypwOH QO
COV Q=Okt xm =Hv; R= |rm Cr=L QO "CU= xOW x�=Q= VywSB u}= |=yV}=tR;
QO xOWx�=Q= G}=Dv u}=Q@=v@ 'CU= O=tDa= p@=k u=R}t xJ =D V}=tR; l} xm Ovm|t u=}@
=yV}=tR; |wor= u}}aD |=Q@ w |WywSB C=ar=]t QO xO=iDU= |=Q@ QwmPt |=ypwOH
sRq Q=QmD O=OaD u=wD|t 5 w 4 |=ypwOH |=yxO=O R= u}vJty "CU= xO=iDU= p@=k
u=}=W "OQw; CUO x@ =Q G}=Dv CLY R= u=v}t]= pwYL Qw_vt x@ V}=tR; Qy |=Q@
w |R=Uxvwtv pwY= C}=aQ x@ \wvt xOW?=NDv= |=yxR=@ R= xO=iDU= xm CU= QmP
p@=k u=R}t CQwYu}= Q}e QO 'CU= Q@Dat |=yOQ=Ov=DU= T=U=Q@ =yV}=tR; s=Hv=

"Ci=} Oy=wN Vy=m =yV}=tR; G}=Dv uOw@O=tDa=
G}=Dv R= u=v}t]= |=Q@ sRq Q=QmD O=OaD w C=Q}}eD ?} Q[ G}=Dv '6 pwOH QO
O=OaD R� CU= xOW x�=Q= V}=tR; Qy |=Q@ �95 u=v}t]= |xrY=i =@ xOWpY=L
?} QkD T=U=Q@ sRq Q=QmD O=OaD pwOH u}= QO "�QDt=Q=B Qy |x@U=Lt |=Q@ sRq Q=QmD
u=UOvyt |U=U= p-=wU wO x@ '6 pwOH "CU= xOW x@U=Lt =yxO=O p=tQv `} RwD
CLY R= u=v}t]= pwYL |=Q@ V}=tR; O=OaD xJ "1 %xmv; Q@ |v@t l}vmDw�S
QOkJ V}=tR; Qy G}=Dv uOw@O=tDa= p@=k u=R}t "2 'u}vJty w #CU= |i=m G}=Dv
G}=Dv uOw@O=tDa= p@=k u=R}t '7 pwOH QO Qw_vt u}ty x@ "OyO|t MU=B #CU=

nQ@ QD= OwOL w s}mLD |=yV}=tR; |=yQDt=Q=B COV w u}ov=}t Q}O=kt "3 pwOH
"?QU |xOv}q; |w=L C}vwDv@

LL PL Cs Cc C}vwDv@
318 9 34 7 0 1229 0 4796 u}ov=}t
5 1 7 2 9 8 10 3 COV �
LL PL Cs Cc Pb(NO3)2 pwt|Dv=U 10 + C}vwDv@

154 8 30 4 0 1247 0 3987 u}ov=}t
1 2 4 3 4 4 7 9 COV �
LL PL Cs Cc Pb(NO3)2 pwt|Dv=U 40 + C}vwDv@

100 3 29 4 0 10 0 3702 u}ov=}t
3 1 9 3 3 0 5 3 COV �
LL PL Cs Cc Pb(NO3)2 pwt|Dv=U 80 + C}vwDv@

93 7 26 9 0 1216 0 4108 u}ov=}t
2 1 5 0 9 4 8 6 COV �

?} Q[ uOw@ QDW}@ xm OQm |Q}oxH}Dv u=wD|t T=U= u}= Q@ [24w16]"CU= T=UL
R}v xvwtv QO C@ w]Q OYQO `} RwD |xwLv x@ |Q}tN OL |=yV}=tR; G}=Dv C=Q}}eD
sm Q=}U@ C=Q}}eD |DL '|UQ |=y|v=m |w=L |=yl =N QO `k=w QO "CU= \w@ Qt
"OW=@ xDW=O |yHwD p@=k C=Q}F-=D l =N Q=DN=U Q}}eD QO Ov=wD|t 'xvwtv ?; Q=Okt
'|}xQiL p=}U u=wvax@ ?; Qw[L QO,qwY= xm OyO|t u=Wv R}v u}W}B |=yVywSB

[7]"CU= |v=wQ OL V}=tR; |=]N R= QDW}@ |Q}tN OL V}=tR; |=]N

w =yV}=tR; G}=Dv |=Q@ COV C=Q}}eD ?U=vt |xR=@ O=yvW}B "2"3
V}=tR; Qy |=Q@ sRq Q=QmD u}}aD

nQ@ QD= OwOL w s}mLD |=yV}=tR; G}=Dv COV w u}ov=}t Q=Okt '3 pwOH QO
Q=QmD R= pY=L ?QU u}ovU Rri |xOv}q; hrDNt |=yC_re |w=L C}vwDv@
xm OwW|t xOy=Wt QwmPt pwOH G}=Dv x@ xHwD =@ "CU= xOW x�=Q= =yV}=tR;
|=]N Q=Okt '?QU |xOv}q; l =N sQowr}m Q@ pwt|Dv=U 40 C_re <=vFDU= x@
"CU= nQ@ QD= OwOL |=yV}=tR; |=]N R= QDW}@ s}mLD |=yV}=tR; |=yQDt=Q=B
'V}=tR; OQwtC_re 4 |=Q@ s}mLD |=yV}=tR; QO COV Q=Okt u}ov=}t CQwYx@
OwHw p}qO R= |m} "CU= nQ@ QD= OwOL |=yV}=tR; x@ \w@ Qt COV Q@=Q@ 1 6
=@ |UQ |=yxvwtv R= xO=iDU= 's}mLD |=yV}=tR; G}=Dv QO QDnQR@ Q=}U@ COV

xvwou=ty "CU= xOw@ Q[=L |xar=]t QO O=} RC}r=ai wC}U=UL '|Q}tNC}Y=N
R= C}rwQDmr= R= |WN@ GwQN =@ 's}mLD Ov}=Qi |] 'CU= xOW xO=O K}[wD ,q@k xm
|WmyR sOa Cra x@ w xDiQo Q=Qk O=} R C=Q}}eD VwNDUO |}xQPu}@ |=ywQ}v 'xvwtv
xOWQmP C=Q}}eD 'xvwtv R= ?; u=Um} GwQN sOa w xvwtv QO |}xQiL ?; Q=Wi u=Um}
COV pwYL Q=_Dv= 'QwmPt |voty=v u}=Q@=v@ "Ow@ Oy=wNv u=Um} xvwtv jta QO

"Ovm|t sy=Qi =Q |QDnQR@
xHwD OQwt u}W}B C=ar=]t QO xm '3 pwOH G}=Dv R= pwYL p@=k Qo}O |xH}Dv
COV <=vFDU= x@� G}=Dv |t=tD QO xm CU= xDmv u}= x@ xHwD 'CU= xDiQov Q=Qk
|=Q@ pY=L COV Q=Okt '�l =N sQowr}m Q@ pwt|Dv=U 40 C_re QO |Q}tN OL
Ok=i C}vwDv@ |UQ |xvwtv |=Q@ xOWQmP Q}O=kt R= QDtm 'xOv}q; |w=L |=yxvwtv
|w=L |=yV}=tR; QO =]N u=R}t xm CU= u; Qou=}@ xr�Ut u}= "CU= xOw@ xOv}q;
xH}Dv QO w xOw@ QDtm xOv}q; Ok=i |UQ |=yxvwtv =@ xU}=kt QO ?QU u}ovU Rri
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yt =]N Vy=m =} V}=Ri= ?Hwt \ki xOv}q; Qw[L `k=w QO "CU= |oOwr; w

C_re R= |Y=N |=yxR=@ '|oOwr; w l =N VvmQOv= T=U=Q@ xmr@ 'OwW|tv
xm 'OvwW|t =]N V}=Ri= ?Hwt R}v |Y=N |=yxR=@ w Vy=m ?Hwt xOv}q;
'V}=tR; Qy \}=QW x@ xDU@ l =N l}v=mt hrDNt |=yV}=tR; |=Q@ =yxR=@ u}=

"CU= Cw=iDt
|UQ |xvwtv Q=DN=U uOW|}xOwD w ?QU u}ovU Rri |xOv}q; ?wUQ OwHw "4
C@ w]Q u=Um} Q}e `} RwD w |voty=v O=H}= ?Hwt 'xOv}q; CQw=Ht QO C}vwDv@

"OQm Oy=wN Q}}eD xOv}q; CQw=Ht QO COV Q=Okt u}=Q@=v@ 'CU=
|=yV}=tR; G}=Dv '?QU u}ovU Rri |xOv}q; Qw[L QO COV Q}O=kt x@ xHwD =@ "5

"OQ=O |@ wN Q=}U@ O=tDa= C}r@=k 'nQ@ QD= OwOL w s}mLD
|Q}tN OL V}=tR; QO xOWO=H}= |=]N Q=Okt 'u}ovU Rri |xOv}q; Qw[L QO "6
xOWO=H}= |=]N Q=Okt =yCr=L QDW}@ QO u}vJty 'CU= |v=wQ OL R= QDW}@

"CU= sQwD ?} Q[ R= QDW}@ |oOQWi ?} Q[ QO
|=yV}=tR; x@ \w@ Qt COV Q@=Q@ 1 6 ,=OwOL 's}mLDV}=tR; QO COV Q=Okt "7

"CU= nQ@ QD= OwOL
uOw@O=tDa= p@=k u=R}t 'xOWpY=L sRq Q=QmD O=OaD w COV G}=Dv xm =Hv; R= "8
QO |@U=vt OQ@ Q=m u}=Q@=v@ 'Ovm|t u=}@ =Q V}=tR; Qy |=Q@ sRq Q=QmD O=OaD w
|]}LtCU} R l}vmDw�S w |m}vmDw�S |}=QH= |=yxSwQB w |WywSB C=ar=]t
u=wD|t 'xOv}q; |w=L |UQ |=yxvwtv QO =]N pt=wa CN=vW =@ u}vJty "OQ=O
"OQm s=Ok=V}=tR; s=Hv= w |R=Uxvwtv u}L QO QwmPt |=y=]N hPL |=DU=Q QO
?=NDv= 'O=tDa= C}r@=k V}=Ri= w =]N Vy=m |=yx=Q R= |m} =DU=Q u}ty QO

"OvQ=O =Q =]N Q=Okt u} QDtm xm 'CU= xOv}q; C_re R= |}=yxR=@

w x@U=Lt Q[=L Q=DWwv COV G}=Dv T=U=Q@ nQ@ QD= OwOL w s}mLD |=yV}=tR;
"CU= xOW x�=Q= 6 pwOH QO

u=Wv =Q G}=Dv uOw@O=tDa= p@=k u=R}t 'CU= |OQ@ Q=m |rwOH xm '7 pwOH
Qy |=Q@ pw@k p@=k |=]N u=R}t T=U=Q@ 7 pwOH QO |O=yvW}B |=yxR=@ "OyO|t
p=tQv `} RwD |rY= |v=@t w |Q=t; |v=@t '|y=oW}=tR; |=yxO=O T=U=Q@ V}=tR;
xOy=Wt 7 w 6 |=ypwOH QO xOWx�=Q= G}=Dv x@ xHwD =@ "CU= xOW O=yvW}B w x@U=Lt
C}vwDv@ |xvwtv s}mLD w nQ@ QD= OwOL |=yV}=tR; R= pY=L G}=Dv xm OwW|t

"OQ=O |@U=vt O=tDa= C}r@=k '?QU u}ovU Rri hrDNt |=yC_re |w=L

|Q}oxH}Dv "4
%OQm u=}@ KQW u}= x@ u=wD|t =Q Q[=L VywSB G}=Dv u} QDsyt

|xvt=O R= |OwaY `@=D l} 'COV Q=Okt w =]N C=Q}}eD OvwQ w u=R}t xQ=wty "1
C=}YwYN 'Qo}Om} =@ Qw=Ht|UQ |=ylrwBVvmQOv= x@,qt=m wCU}v |Q}tN
C}rwQDmr= C=}YwYN Q}}eDu}vJty w l =N 4|=yxYNWt Q}=U w xv=owO |x}q

"CU= xDU@=w |}xQiL p=}U
|x}q C=}YwYN QO Q}}eD ?@U |}xQiL ?; QO ?QU u}ovU Rri Qw[L "2
QO xOv}q; C_re w l =N C=v@ Qm OYQO T=U=Q@ "OwW|t |UQ l =N |xv=owO
"Ovm|t Q}}eD l =N l}v=mt |=yV}=tR; R= xOWPN= G}=Dv QO =]N u=R}t 'xvwtv
|=yl =N QO nQ@ QD= OwOL w s}mLD |=yV}=tR; QO =]N Q}}eD MQv w u=R}t "3
l =N |Q=DN=UR} Q VvmQOv= x@ xDU@=w '?QU u}ovU Rri |xOv}q; |w=L |UQ

=yCWwv=B
1. coe�ecient of variation
2. con�dence interval
3. goodness of �t
4. characteristic
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