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�� ��g�kg��  ���/mg�kg��  ��	/g�kg��  pH CEC/cmol�L��  
�/% ��/% �/% 

�� 0.31 1.52 13.0 5.16 5.14 44.67 12.85 42.48 

�� 9.91 37.25 417.0 7.37 38.11 17.62 26.83 55.56 

 

! # "#$%&’()*+,-./
$%&’( # )*+,-.%’ %/0 .*(1-.%’ 2342(35-(, 46 ,4-’ %/0 ,(7%8( ,’908( ,590-(0

+:,-./0 ;%<=>"12345?2<6789 @AB"C?:;45<0=>3D?@ABCDEF?GHIJ45KLMNOECFGP

Q;RSTUVWXYZP
[\7]QSTT^_‘abc6d.efg

hijEHkBGPDlm,noNOpqr.Q;RSTU
VWXsYZtuvw,xtyz{|}~�P I3(+
fYZyzR��;�0qr��2�ST�
)>H

" JK)kLM) N&-4’48-.%’’+ %O%-’%&’( 2*4,2*439,PkL))
N&-4%O%-’%&’( 2%35-.9’%5( 2*4,2*439,Pf��EFGP � Q4,#
5%8/4 fYZ���qr�0���;t ST�
)>H

"JJ)k$R)N545%’ 0-,,4’O(0 2*4,2*439,P��Q�0w
�����t�wqr����#��ST� )>H

"JJ
)�������06J�E!GP noYZ���0q
r��  $)N545%’ 2*4,2*439,Pk))N2%35-.9’%5( 2*4,2*4$
39,Pk ?@¡T^¢STf£¤t u�2�ST $R)
��t¥��ST� $R)��h�¦§�ESkTGP � UVMV
W-5*(3,YZ��t ��¨©qr�ª«��ST�
))¬ $R)fT^ECXGP ,YZ{��qr��87
l§�¬+®¯°±²³´.eT^ECCYC"GP �µno
YZ�¶9�·¸¹¬º;»¼½t§�¾g¿Às
7Át�Â7@¬.eT^ECHkCBGP �Ãtqr�0ÄÅ
ST.T^fÆÇÈÉÊtË�0¯3k7]kÌÍ¬
;RÎÏÐÑÒe,ÓP�ÔYZÑÕx¦Ö×È7
ØÙt|ÚÛÜÝ×È7[;�qr.efUVÞß
àáPâNã�äå�wqr�0f×Èæ]7[;
�çªè[k[� CB%kº;»¼étê��0¯°çë
�kì�é½tSTíè©.eQîïfÆcðñt9
Iòqr[;óôõ02ö()÷øP

C #012345

CVC 6712
âYZ/0ùmúûüýþÿ3tYZ×È7[

;�qr.eQSTUV!ÏP"3�»¼#F�$
�ÉÊtu%&,±«’�(&’kyz±�)(�
*f+,Pùmúûüýþÿ-.�/012367
45þÿ6çCCS&X’@"(Zk[H%"!’TVF(;élP 76û¦
89:;/023f<=�t >?@A;BÈÌÍt
CKÌD9 [# )t ÑCEK¸¹w� # #XX 11F
Gt¹wÑ2��HCf BIJ SIt7]9KLM

�Nf×ÈOæ]P þÿ� S P #B%STQØ�W
XtHQØR [ 1NËÐ�SEXPtT B 1N6EUÄPt
6EUÄ\V9 #X 1[ P QØWXYtZ#[AÁÜ
\7]ç7]È:ÃR #ét0 w6]^7]R\t
�R745E_t�‘ab(ncî#P
#V[ ’(89:

þÿqrçÈ:ÃR #éd‘/0;eq6fô
gP hiqrjkklmtn B 11otp0P
#V" #0;,

þÿApqkì�¬ë� "rfôtífôgs
[Y"ttCQuØvwxP yd¯zà½{

fô #{pqt|�qrP
fô [{qrì�th #[X \8qrK|ì�HP

QØ7\�ta}0~�hqrËRÁ� #B .1f7
]§|t�5[\E_P

fô "{qrë�t�H�QØl� S ����
"B .1tªS� FX .1f7ët:QØT�tH H �7
ënwt �xK|A-¦QØlP Hë��qr #B
\8tR\�Á7]t�45[\E_P

ì�¬ë�QØqr0wK9 #[X 5 kqr�
*1J[t�óH�QØ�.�� #V#T \8tqr¦ [XXBC
TI S�ntÈ��7]P
#VH <=>?@A

¾gf;RST¬7]��Ñ�¤��îÉ�
�¹·Êf�¹�¼�tÒ��YZ<0��üý¸
¹Ûüý�;����fÊ�¹P A�¦ [XXBC T
I T�çqr�0Y [H *ék[XXBC ##I #!�çqr
�0Y !X 0ék[XXF C # I #" � çqr�0Y #"X
0ék[XXFC "I #B�çqr�0Y #TX 0é¬ [XXFC
!I [X�çqr�0Y "#X 0éWXs Bvf��¸
¹t Hv�� "t��f¸¹P ¸¹·�A�9{
#VBXH*XVXTk#VBXS*XV#[k#VB#T*XV#Bk#VHF!*XV#Hk#VHB!
*XV#" 11�1-/J#P

ùm��üý¸¹�<0f ¡9�(¢£¤
64�YFfvó¥]°üý¸¹.¦P±§|�ª
Sf¨©tª_«¬Rvt�®¯|�f¸¹·�P
£Tþÿ°5ªS9 #" 11f�T¨©t«¬9 XV[

###!



!""!! ""

#$%# $%&’()*+,-./01*+2345
678 " 9: & 9;<=> ’ 9: () 9?(9@
AB 239*C*+DEFGHIJKLMNOPQ
ERST4UVWX*+YZUW/[\IJ4]/^
TI_‘Wabc,I+defgRhij6bk,
lmno/pqrstIJuvfgwxq4yz {
]IJ|}~Y !\+q���x��� +(, -./*�
���GE��*+�9$ () .01 /bk��>/��
��‘kqe+q��,*+qzC��‘k�,�
���N‘k��}�S��x�z ���@A  /
¡¢  +¡*+�*+�9|$ () .01�£  (¡*+
4�¤�‘k�z¤�N‘k�p¥¦§¨3©@A
�ªz*+��>�tIJ«¬�®��~R¯°2
3±²³´µ*+,-.z

/ !"#$

x�,¶·�¸|¹º»¼�¸2(34z ½}x�¾

¿56$7,¶·À�ªÁÂ}Ã�x��‘k��/hx
eÄÅÆÇ½È|}z ÉOq½Èx�/TÊËÌÍ
ÎÏÐÑRÒÓRÔÕÖ×¸¶Ø¾¿56$7z xÙÚ¾
¿�68$�,¶ØÀ½Èx�Û )9," !. Ü_ÝÞß
ÝR Ý�TÊËÌÍÐÑ:_àá:¿ÔâãÌ¸¶
·xÙÚ¾¿568$7z ÆÇo¾¿56$$7$½}x��
N¾¿£xÙÚ¾¿Näåæ6$$;6$:68$z Tçè
¸¶·‘k�¾ÆÇéwqz

+ %&’()

+9( *+,-./#012345678
+9(9( êëìíîT�XïN‘kðñ

*+q¢¬ò¢fgóÑðÚôõö÷îø¯ù
-.¬ú‘kNbcz û (%üýRHìíþîT>/, <
N‘k�R¯*+ÒìíîT9ÿ!"Ruvfgþ
þ#$$%&’ÊR jóÿN‘k()±ê*üR+
î¢,îeUºN‘kq��$ (&9)¢(=9( e (,9,

3=

>)

,=

+)

(=

)

(=#Uº
(=#+î
(=#,î

) ()) /)) +)) ,))
ìíîT>N´-?@

%

/=)

/))

(=)

())

=)

)
) ()) /)) +)) ,))

ìíîT>N´-?@

A

9 ( :5;<=>?@A;<=2BCDE
B0CDEF ( G<%1CF HI ED1HII JHKD.F %1@ %--D.DK%LF@ ED1HII JHKD.F

û�.ò-/0{]*+��+¡*+�‘k��ª-/N123|åRk4q50 +¡-/N12¾eRïëz

("#Uº
("#+î
("#,î

‘
k
b
c
q

?M6
.

:/

‘
k
7
�
b
c
q

?M6
.

:/

("#Uº
("#+î
("#,î

, !))

, )))

+ /))

/ ,))

( >))

!))

)

¾
Æ
Ç
é
8
ò

?.
C6

M:
(

) ()) /)) +)) ,))
ìíîT>N´-?@

) ()) /)) +)) ,))
ìíîT>N´-?@

("#Uº
("#+î
("#,î

(")

(/)

&)

>)

+)

)

¾
Æ
Ç
é
9
:
q

?C6
.

:/

9 / :5FGHIJK>?56=2BCDE
B0CDEF / G<%1CF HI L<F -H1-F1LE%L0H1 %1@ KHNN %.HD1L HI O%EL0-DK%LF 01 L<F ED1HII NHKDL0H1N

% A

;<=øæêëîT�XïÌÚf¬úìí¿ù>‘k9:N?@(((!



! !!"! "# $ % & ’ ( ) ) *

#+$%&, -./012345#6789:;<3=>
?:@ABCDEFG ’()*&!(! #+$+& 8 ,-./*"’.&
#+$+&3 EFGHCIABJ "0.01*!&18 0,.&1*
-&13KL=>?:M !2 3NOEFGPQ3RJ -.,
#+$+&, =>9:S5TUVWXEFG345#6
7;<3EFGYZI@[ ,,.21*)0./13\]^_
‘^aMbcdefgh3Kijklm=>9:M
,’2 3EFL3W[ 0).) #+$+&3J?:ijf &./n,
o ,4pq3 EFrstuGvwxyJz 9:"6
7"?:39:<?:W ,,-.) #+$+&,{|}~�Jz
�,�S5�E��]��f=>?:m���@tu
<��Wfv��3eQ����3�������
A3����A�d��5,0�,-6��&�=> ¡¢�£39
:¤¥L3vG=>¦L:§3¨©�yª«¬3®
¡¯3tu°�±²3³�´��3µ¶�Ad�3·
¸EFGvvVW,@¹3Kº»¼�����½�¾
¿�eÀG8ÁUÂ�;6ÃÄfÅ¿d3:§ÆÇÃ
È/#É3@ÊpËÌ��Í¥¢Î3Ï�EFGÐ
Ñ,
"(,(& S5=>:§ÆÇdf\Ò�ÍFÓÔÕ

o &pq3m=>?:M &/ 7EFL3\Ò�Í
ÖU×FÓGØ[ÙPWj3 ABJ " ///(" $8+#+,

8 ))(2 8+$+&3~9:6²ijf ,(!8 2(!n, {~
�JmÚÀÛ§d3vGÜÝf?:=>8��Ò�
ÞEFßàáâãFÓ,-./0123ÃÈ/#É3
?:=>äåX��Í¥¢æ3CD��Ò�AÝ8
EFtu345#6789:;<3@ABCDÒ�
ÍFÓG 0("*"!(&8 ,’(0*’0(& 8+$+&3KL\Ò�Í
ÖU8FÓGPQjABJ &"!(/ $8+#+,8 ,(’ 8+
$+&3RJ?:6²ijf )(’18 &(’13J9:6²
PQjf /&18 &"1,=>9:M &/ 7EFL3\Ò
�ÍÖU8FÓG467;ç3 èM-.´��³

�3eÀ6��Û§éU�/08êsëì3í=>î
�ïðñÄ:òÁêóô3Sõ��ö÷�A3øù
\Ò�ÍÖU8FÓGúû^a3m=>9:M !2 3
EFLklij3 ABJ & 2-/(’ $8+#+,8 ’!(, 8+
$+&3èM��üÒ��ý2FÓSþCD3eÀ+E
FÿÎáâëìf!"�v�Ò�#$ã�f��3
\Ò�ÍÖU_eQgh,\Ò�ÍrsFÓGvw
xyJz9:"67"?:39:<?:W ,0"(0 8+$+&,
"(& !"#$%&’()*+,-./0
"(&(, S5=>:§ÆÇ6EFL%&ÖUÔÕfË
Ì
’o "9#09@¹3 m=>?:M &/ 7f!Ãy

()eÀEFL :;�:<;8 :;;ÖUØ[ÙPWj3
ABJ -(’/�2(/,8 -(0" $8+#+,3 ~9:6²ijf
,-n�/,n8 ,!n3:;ÖU*k+��&’æG,
-!.��\%!2(/ $8+#+,=>?"-"-+&22&�5,’6,-f
&,n, {|}~�Jz�,�?:=>4/(J01©
��Ò�0<�ÜÝ3vGî2ë=>%&f��ü
Ò�Í8=>Ò�ÞEFáâãFÓ��&�=>%&
3!S×4��4È3EF6?:=>ë�vfÛ§
éU85Vês3Î��%f6î�768ý2,-.
/0123:<;ÖU_Sþ8Cfgh3 "=>:§
,"2 3fM9EFL3?:45#Kº¤¥f :<;Ö
U:;vÐÑ3 KPQjRJ 2(2& $8+#+,3 J?:
:<;ijf 01, {~�Jz�,�=>L<v�=%>
:?4@;�A @A+;�B9+;�CD+;�³Ç�mf�ë?
%�|}>%BC8D.�m�EF<�Gw3:H�
�M@IJ�636�]f=K/#L�M5/6��&�=
>:§ÃN/0M3?:VWX��4=>%¡Of
@Î3·%®ÞB¢PQ�LfR¢STUVî2�
WTJX7¢%BUVãÞ4È5&26YÞWZ[.f
\BC]]E^_5&,63>^�&�· :<;‘a£Ub

,0$67
,0$?:
,0$9:

2 ,22 &22 "22 /22
=>:§Mfb=E3

9

E
F
\
%
Ö
U

E$
8+
#+

,

,&

,2

-

)

/

&

2

,0$67
,0$?:
,0$9:

2 ,22 &22 "22 /22
=>:§Mfb=E3

4
&02

&22

,02

,22

02

2

E
F
\
%
F
Ó
G

E$
8+
$

+&

1 " 2-3+4567-.8*9:;<
CF8GHD " B79I8D JK L7D MJIMDILH9LFJI 9I3 AJNN 9$JGIL JK LJL9A O7JNO7JHGN FI L7D HGIJKK NJAGLFJIN

,,,’



!""!! ""

#$%& ’ #$( #$$)*+,-./012345
678-9:;<= %& ’>?@2ABC &("& )*D+,-

( &(./ )*D+,-2 EC;<FGH5I "(01( "(&12
JK<FG345I -(2L( -(0L2#$)*MNO
7PQRSTUVWX!YR Z[\!&(. )*]+,-3
45 6!6!^/&&/_7-28I‘5ab=2#$( #$$)*AB
- -(--9-(%" )*D+,-( -(&29-(%6 )*D+,-c012-9
:;< -6& ’I=d>?@efghi*O7Fj
(K<kla mJnCoZ-_pqrst29:@uv
Uw#xyAz2{|$%-}~�����($�
��?���I���G 7//8�%y�;<9:-��
�����(����������I���Z/�p
=��,>?�� ¡¢£u‘I¤¥¦§���¨
©ª«I¬��®Q¯°±²³��´µ¶��·
��g¸I9:��� ¹º>?@9:��:´µ�
�»¼½I¾ya ¿nÀÁÂÃ;<>?@ #$(
#$$)*®FR�9ÄIÅdqra

ÆK<klªÇ�ÈqÉ>?@ #$¶#;$( #$$
)*6³hÉFjIFGÊW»Ë� AB- &(/%9
&("& )*]+,-¶&9&(&- )*]+,-( &(/09&("& )*]+,-c¾
y�6ghi*4Ì;<klI»G\)*a Í¦�
"f��@�hÉ;<¶K<(Fjkl>?@��
�( #$ )*ÎÏ� Ð8���:#$ )*ÍAB-
6!"9%//¶- 2%09. -%&( - %.-96 ///Ñr¾yamJ
nCÒZ-�K<kl@�Q¯ÓÔ�Õ$�Ö§×A�
Ø1�� ��,>?FQ�®Q�ÑÙI9:ÚÛq
r¶Ü*(��gÝ;<ÞA�gß{9:��àt
7¤�Z/�>?��»«A@�K<(Fj»Ë�Q
���Cá�;<+9:(�����Cá�Èk
l>?@ #$)*6p���)*âãªghi*
Iä�� n9:\åVJ��I 6/æ� ;<>?@
#$ )*p���)*âãIäçè�ÌK<(F
j� éäç³ÈqÉ;<>?@9:��:´µ��
»Í½êë»Î�Z6�K<9:\ìí9:uv�U

&(0

&("

&(.

&(6

&(/

&(-

&(&

-"#Fj
-"#;<
-"#K<

& -&& /&& 6&& .&&
9:<Û=Iîï:’

>
?
ì
ð
�
[
\
)
*

:)
*]
+,

- -"#Fj
-"#;<
-"#K<

-&

!

0

.

/

&
& -&& /&& 6&& .&&

9:<Û=Iîï:’

>
?
ì
ð
�
[
\
?
�
V

:)
*]
)

,/

! . "#$%&’()*+,#-./0123
<=*>?@ . ABCD*@ EF GB@ HEDH@DG?CG=ED CD’ IEJJ C)E>DG EF GEGCI ’=JJEIK@’ LBEJLBE?>J =D GB@ ?>DEFF JEI>G=EDJ

-"#Fj
-"#;<
-"#K<

-/

-&

!

0

.

/

&
& -&& /&& 6&& .&&

9:<Û=Iîï:’

C

>
?
�
�
ñ
[
\
)
*

:)
*]
+,

-

-"#Fj
-"#;<
-"#K<

/&&

-0&

-/&

!&

.&

&
& -&& /&& 6&& .&&

9:<Û=Iîï:’

M

>
?
�
�
ñ
[
\
?
�
V

:)
*]
)

,/

! " 45678’()*+,5-./0123
<=*>?@ " ABCD*@ EF GB@ HEDH@DG?CG=ED CD’ IEJJ C)E>DG EF GEGCI LC?G=H>ICG@ LBEJLBE?>J =D GB@ ?>DEFF JEI>G=EDJ

C M

òóôõÒgh<Û�öÙ÷��øP9:\ùp>?àtIúû--/&



! !!"! "# $ % & ’ ( ) ) *

+,-./01234,56789:;<=>?@
A#BCDEFGH6IJ.KLMNBCOP,QR
"$%$% ST@AUVWXYZ[\9][^_‘a?
bc

d "&"’&efg :@AhUi %( )Z[\6*+j
*,+4 *++?[^_klgmno -.!/(j!/04 -’0/’
12p1#%gqT#Yr? "’sj"!/3s4 "(/0sgqT
#tU? (-sj33s4 (4/%su :Z[_-v?w
xy6hUZ[ *+j*,+4 *++z{|lq}~[^
_�l?����u ������g*+�*,+4 *++
z{�������g�:�Q�#�ghU�ST
�{��Z[��_g�����9[^_����
���u :@AUVi !4 5?Z[\�*+4 *++[
^_ ¡k¢£�mno (/4 12¤1#%4 "/" 12¤1#%�m
¥oT#Yr? "%/.64 "4/-6� oT#tU?
-./064 -(/.6� ¦ohUY§¨£? %/(64
%/-6©ª *,+[^_k¢£o 4/"’ 12¤1#%�¦ohU
*,+[^_¨£? (/(6u

@AtUi %( ) Z[\�*+ 4 *++ [^_k
¢�m¥o (/-4 (/4 12¤1#%�«hU *+4 *++[^
_k¢£Dvu ¬i�®¯°��±²?³�´i
yµ?���¨£¶o %(/4 12¤1#%�¦ohU *+4
*++[^_¨£? -(/"64 -’/46u *,+[^_·¸
474/.’ 12¤1#%¹��º�»¼e½¾¿ À0Á ’Âµ
Ã\�T#hU�tU4YrÄÅ�ÆÇ.4 *+[
^_ÈÉ�Ê»ÆÇ.8*+[^_Àm¥: "0(7!%%�
- 0(.7( -’-4 - !’.7" %-’¹�ËÌ�ÍÎhU *+[
^_�ÆÇ.[^_ÏÐ?´Ñ�l¸tU4Yru

ÒÓ>[^_ÔÕ�hUÄÅ\�*+�*,+4 *++
m¥o %’./3�-4/44 %(./3 12¤1#%�qYr? (/(Ö�
’/0Ö4 (/(Ö�qtU? %/0Ö�-%/0Ö4 %/3Ö�I
\ .’6*+�!06*,+4 .’6*++[^_Ê�:@Ah
Ui %( )Z[\�*+[^É× ØZ[�9Ó>[^
_8ÙÚ@A9ÛÜ_Ýo 4/%%69 *++8*+Ó>[^_
l  0.$-6©tUÄÅ\�*+?[^É×¦o 4$436�
*++8*+Ó>[^_l  00$-6©hU�tU4YrÄ
Å?ÆÇ.8*+ Ó>[^_m¥o (!3�" 4!0 4%
’%!u ÍÎ�tU�;Þßà@A9]?[^gª@A
hU‘¥qáUiSâ?µÃ:Z[}~?9][^
koãä¿
"/" !"#$%&’()*+,!"-./0122
3

Òå %7"ÍægZ[\ *+ç*++�*,+z{«�Æ

Ç.z{¹�¶è:éeêë-È��ÆÇ.q��
�9�Z[[^?ä�ì�u ªZ[_« *++�ÆÇ
.z{-ÈSeê� Í�q:íî�?ïµÃ|�
\� �ÄÅ� *++4ÆÇ.z{ðñò¸Z[_ð
ñ�²ÌÁZ[?óGÞ§u Z[\ *+�*++�*,+[
^_¹��Z[_«�ÆÇ.[^_¹�¶ ¡ée
êë-È�ª *+�*++[^_«�ÆÇ.[^_¹�
ô�eêë-Èu ÍÎ� :íî�?ïµÃ�õ��
*+�*++z{Y9[^_?ö÷øò�*+�*++[^_
¯ù�q�ÆÇ.[^_Ïòª´l� úhU *+�
*++[^_?´Ñ�l¸tU4Yru@Aûü§V
\�§ýÅþÿV_g!"Ã#gþÿ@A9]:BC
\?$Ì4,Qg%&’��Z[\ÆÇ-(‘¥q
hUÆÇ-\?@AÆÇ)+I*F?9]g+��
9][^u

( 45

,--ST@AUVWX}~.B[^ðñgZ
[Ó>/�_4�ÆÇ.Ó>[^_òÙ01¶o2
tU#Yr#hUg hUÀtUÍm¥µ¢Z[Ó>
/�_4�ÆÇ.Ó>[^_  --3/. ;31:% 4
-’"/’ 231:%u

6 " !"7#$%&8()*+"9-,!"-:
1223<;<=>9 !="(>

*?&@A " BA@?CDEFG)DH &ACIAAF C)A @EGG ?1EJFC EK H)EGH)ELJG
IDC) H?LCDMJ@?CA ?F5 LJFEKK NE@J1A

6 % !"#$%&8()*+?@,!"-./:
1223<;<=>9 !="(>

*?&@A % BA@?CDEFG)DH &ACIAAF H)EGH)ELJG MEFMAFCL?CDEF9
H?LCDMJ@?CA MEFMAFCL?CDEF ?F5 LJFEKK NE@J1A

42-ÈÉ×+ "5f96O746OO78m¥9f ’6eê.:4 -6
éeê.:9yTu

PECAQ6O7 ?F56OO7 DF5DM?CA GD2FDKDM?FC ?C 4/4’ ?F5 4/4-9 LAGHAMCDNA@R/
*)A G?1A &A@EI/

�� TP TPP TDP ���� ��	 

TP 1     

TPP 0.987** 1    

TDP 0.916** 0.926** 1   

���� 0.719** 0.731** 0.612** 1  

��	 �0.358* �0.317 �0.402* 0.054 1 

 

�� TP TPP TDP ���� ��	 

TP 1     

TPP 1.000** 1    

TDP 0.881** 0.869** 1   

���� 0.438* 0.448* 0.198 1  

��	 �0.044 �0.029 �0.315 0.653** 1 
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