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Abstract: Soil samples were taken at 16 points in East Ongul Island, Ant-
arctica from January 7 to February 4, 1974. 

The chemical analysis of them obtained the following results: 
1) Dissolved cations; 0.10-4.63 me/100 g soil. 
2) Cation exchangeable capacity; 1.15-5.87 me/100 g soil. 
3) Exchanged cations; Mg 2.81-4.26 me/100 g soil, Ca 0.18-2.16 me/100 g 

soil, Na 0.01-11.3 me/100 g soil, K 0.01-0.96 me/100 g soil. 
From the obtained results three areas were distinguish�d; namely, the area 

containing much dissolved cations, the area where the degree of base saturation 
is high, and the area in which the degree of base saturation is adequate for plant 
growth. 

JF.i: 1914� 1131sn�G213 4 s i··c, **� .1-l1v�-e�mn..,t.::. 16:11!!,¢.<0) 
±fflO)J.111::.�ttv::.�-t o 5Nfi��� t.::.. 

-tnv::. J::hv't** � �l1v�O)±ffivt, f.ft�O)*�" ,fJHiP�o "'vtkiIHiP�::.� t,, ± 
ffintfi!�tC � ot'\I£0):ftj(�.:i:��-tt'!I£fi!ffi:�.:1Jt, 1.15"' 5.87 me/100 g soil c 
B*��O)m:l:1!!0)5%0)1@�0)���� •• %�M����<, ·%���fflt, 
�-t\i , ±� c \i, x. t.::.. i t.::.�fi!ffi:ttt'!I£vt 0.67"' 12.7 me/100 g soil, t'!I£��/.tvt 
43-217% -e�"'.) t.::.. 

�O)*'/iBiJ�G iffiffi'/iBv::.n�vt-cvt, wt'!If.ft.:_f�O)��c .�,b:hol.k�tt-r r 9 '7 A 
nt�•�-c�tl:l � n t.::.. 

** � !f 1v��-r:,1'J=:��1fv::.ji-t o:11!!,¢.<vt, �0)*9::f�'/iBO) �, < �" ,:11!!:f:\i.x�::.�l G 
:h, ::t -rffi�0)�1f:1:1!!,¢.< c vtiJ�ts: G-f L, '6-3$( L, -C\i, ts:iJ�-:> t.::.. 

1. ti (: � K 

37 

**:/ P''1t--£'JO)ffffftc-tO)fflm�14:�v�"?\,,·ot, r0m (1964), 11£'J0968), 1J�;tt (1974) 

�v�J:: --::,-C�1ttit�n-c:to IJ, ±�•Mv�":)1,,-c i, �u.i (1968) �0)¥!if!rtJtcb�. Lil" L, 

,:. ;h,1:;>0);jj�O)*�t.tfflm�rzs1--cc5 �±�0)1l?t5t:fnv�"?\, ,-c0)¥1i'f!rvif.t\, '· ±�0)1l?tf* 

* -�iTHfi�1j}f�f,)r. Yokohama City Institute of Health, 2-17, Takigashira 1-chome, Isogo-ku, 
Yokohama 235. 



38 

:M:fJ§:1J :to J: U:ffl.tEf*:M: � tL --c 1,, o �%��a o-:. c vi, �vcfil1Itlmii�1:. Tif-t o ii·i!fii· c 1,, 5 £� 

O)ft���oKc�iG� 1:_g���W�K-��--�:M:�c��G;ho; ��0)­

AmlRvi 1974 � 1 JI 7 B ii· G 2 JI 4 Bi -r:-, ** :/ jl1v£110)±:!g�3*J&-t 0�§.:�1l, -:. 

:h GO)gt;f4vc�1, ,--c±:Jgj_;'g£�0)%tfr�fi1,,, �%1*:M:fJ§jJ�O)�JM�fi-:> f.::.0)-c-, --z:-0)11l 

��¥fif§--t Q, 

*¥fif§-vcJI>t.::. �, �'W)f§ �1, ,f.::.tc.l� i L t.::.f$J1[�0�-t :/ !Jl -#Hffi5l?Jr�llf{ff:ic::K::k�Hft 

K.Jf. < :B1L$ LJ:::vf i-t. 

2. � 1E 15 � 

�:1Evi 1974 � 1 JI 7 B ii· G 2 JI 4 Bi -c-O)F1=1j, ** :/ jl;v�c-fi-:> t.::.. :!1f t12,0)�JEvCJI> 

t.::.�, 1:!B;¥!J£tlBO)¥emtt�£,12-c L--Cvivf' 300m �'cvcM�m�, --z:-O)ftvc--t-:>--c!t16tlB 

,12, � mttvc�lv ti (� 1). 

gt;f-Hi�li� c � O).:f �, �ffi 7' ..,� - T 1v� )=lh, --C, � � 30 cm O)?i'J>± �*9 500 g 3*l& L 

�ffi ;t; 9 .:c.. =f- v /��vc;\;h, �J:::O)�jjJ/¥:"c' 0°C-4°C vcf*f¥ L fJ:.ii� G:M:'bii·�-:> t.::.. 
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Fig. 1. Soil sampling points in East Ongul Island between January 7 and February 4, 1974. 

3. 5t *fr 15 $ 

� c lv.P!1:@. �� L t-=-��'i:vc:1u1., -c, ±:ig��mt c'7.K%0)m¥eii�t.t:. < t.t:. o i '"(-� s F1=1jJi.w; 

L, --t O)� 2 mm § O)ffin't:'ffiu5JIJ L, :ii� Lt.::. t 0) � Ji.w;±gt;;fSI-c Lt.::.. 

tJ(vc7J(.�-1 :;;r:/{l��±:!g0)71;ifr$vc Lt.::.ii�I.,, -Jf=J 7-.mffi pH ,;1. -!Jl -�Jl:Jl, ,-ctf!UJEL 
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t.::.. 5ttfrv:t±$ftfr5Hri"i'�K-L t.::.iJ� 1, ', �£M��-:to J: U�M�11:.�£ ( � !f * '/? A, 

-JJ1v'/'?A, -r r !J ?A:toJ:U-JJ !J ?A) v::."':)l,,-rfi1,,, -t.hGO){wf-/J·G�£���7a:>•l:H 

Lt.::.. 

3.1. �!Uitt:li� 

M��l:H� c L -r, pH 1 0) 1 ffi5EWI:°�t7 ':/ .f:- =-? .b.m�'a:' m" ,, n 7 A -/J· G &l:H�-/J� 1 

5tFaiv::. 6--10 *51ir"t Q J: 5 v::. llffuim L, ±$1.:i'(=fO) M�£7a:> 7 / .f:- =-? A 1 ::t ':/'c' M� L 

t.::.. -=. .n v::. J: 0 -r ffl. G .n t.::. M� & l:H � 7a:> ffl 1, , , � tl * '/ ? A to J: U tJ 1v '/ ? A vi, J]f=f !r&. J'6 

JtJ'tJ't��'c', -r r !J 7 AU J: U-JJ !J 7 Avi�J'65ttfr�'c'}E:l:Lt.::.. L-/J· L, �v::.�.h,Q J: 

5 v::.7.Kmtt�£0)�ViJ�* � 1, ,f.::.thv::., S G-/J· t::th-:. .h7a:>7.K '"t:'�:R L f.::.O) ��th C:?J!U5E Lt.::.. 

3.2. :li�--�-

{J(I, ''c'�f�O)ffl:®7 ':/ .f:- =-? .b. 'a:' 80% � � / - lv'c'Bt��' 10% �fl:: 7J !J 7 A 'a:' ffil,' 7 

':/ .f:- =-r'.l A 1 ;t ':/ 7a:>M�& l:H L, rt; 1v .f: - iv� 7a:> ffi I,, -r 5E:I: Lt.::.. 

4. � * c � � 

5tlfr*5jfHi� 1 v::.ffiLt.::.c? fJ 'c'SQ. 

±$ C vi, **�*11.:i't-=f :to J: U�it-/J· G f.t. Q 7(!J\ � i �- i f.t.f.llr'"t:'n\<; fJ il0 -r I,\ Qt 0) 'c' 

s Q -/J�, ** / �-·1v�O)�itvt�*111-=fiJ�vi chi t:''"t:·, 11f£ t .tt�B"J*�" ,ffifP (f1f£ 2--

0.2 mm) s Q 1, ,vi*-BHiP (0.2--0.02 mm) v::.� L, '/' 1v r (0.02--0.002 mm) to J: Ufti± (0.002 

mm tlr) O)�ffflf1-=fiJ� �bth-r:.Pt.t.1. ,WJ)±'"t:·0 0 t.::. (�iR • j!J$*je�JU>I-). 

±$0)71(*1 * /¥1�v::. ":)\, ,-r, 1, ,b� Q{'F4m1:.ff�:ii'§fiilfflv:t 6--7 '"t:·0 Q c �.n, ii�· 

"fl§UJ ( 1972), ii� · lruff ( 1972) t Fiijij'd.t.¥!H!r7a:> l, "(1,' Q. ** ':/ �-·1v�F90)�ttJ!,¢,\'c'Vi, ttJ! 

,¢,\ 3, 10 -/J�, 4.5 '"t:'S fJ, ft!!O)ttJ!,¢,\v:t 5.7--8.8 O)fglffl"(·0 0 t.::.iJ\ -t:O) 5 �{"f:*10)1=.ffv::.:tif 

i 1-,1.,c1.,b.nQJt*1 ::t':/¥l�v:t, tt!!,¢,\ 4, 5, 1, 8,110) 5 tt!!,1�'"t:-00t.::.. 

4. 1. :li�--�-

±1iiJ�-� 'c' � Q�£0)Jl7(�:l:7a:> ffi"t�£M��:l:vi, l. 15--5.87 me/100 g soil (ll.ilrz 

± 100g st.::.fJ 0) mg �:I:) "c'S 0 t.::.. c < v::.tt!!,¢,\ 10, 12, 13, 14, 15 "(·v:tr@J1,,{wf7a:>ffiL, 1,, 

f.ht 4.00 me/lOOgsoil tll:7a:>ffiL-r1,,f.::.. --:)1,,"(·ttJ!,¢,\ 2, 3, 5, 7, 9 O)ttJ!,¢,\"(·vi, l.80--
2.90 me/100 g soil 7a:>ffi L -r 1,, t.::.-/J�, lru 5 tt!!,i� c .tt�"t Q c iJ. t� fJ {@:vi {.1£-/J· 0 t.::.. ft!! O)ttJ!iHl 

1, ,f.h, t �bth-Z::{lfa ,{w["(·S 0 t.::.. Jl�{@:vitt!!,¢,\ 15 0) 5.87 me/ 100 g soil "(·0 0 t.::.-/Jt, :::.. 0) 



Stations pH 
(H20) 

1 8.0 

2 7.4 

3 4.5 

4 5.7 

5 6.5 

6 7.4 

7 6.5 

8 6.0 

9 8.0 

10 4.5 

11 6.9 

12 7.5 

13 8.3 

14 8.8 

15 8.7 

16 7.5 

� 1 ±�Q)5J-tfr*s* 
±��� 'Eiff � n G 7J(fiftt:!iK£ c fft�tt:!:iK£�ffi L-f.::... "i t-::!:iK£f@���t, 

:!iK£fft��:I: • fft�tt:!iK£Q)!Uir-effi L- -c � G. 

Cation 

Table 1. Analysis of cations in soil of East Ongul Island. 
Degree of base saturation is shown as ration of total exchanged 

cations to cation exchangeable capacity. 

Dissolved cations Exchanged cations 
exchangeable (me/100 g soil) (me/100 g soil) 

capacity 
(me/100 g soil) Mg Ca Na K Total Mg Ca Na K Total 

·1.73 0.01 <0.01 0.13 0.01 0.15 0.44 0.27 0.74 0.14 1.59 

1.99 0.02 <0.01 0.24 0.01 0.27 0.38 0.49 0.59 0.24 1.65 

2.30 0,01 0.01 0.20 0.04 0.26 0.49 0.48 <0.01 0.01 0.98 

1.17 0.01 <0.01 0.11 0.01 0.13 0.27 0.22 0.11 0.09 0.69 

1.86 0.02 <0.01 0.11 0.03 0.16 0.85 0.83 0.04 0.04 1. 76 

1.31 0.01 <0.01 0.48 0.01 0.50 0.26 0.23 0.43 0.19 1.11 

2.90 0.01 <0.01 0.43 0.05 0.49 0.71 0.73 0.05 0.07 1.56 

1.60 0.01 <0.01 0.08 0.01 0.10 0.36 0.29 <0.01 0.04 0.69 

1.84 0.01 <0.01 0.27 0.03 0.31 0.53 0.39 0.23 0.10 1.25 

5.36 0.20 0.24 0.67 0.03 1.14 0.80 1.99 <0.01 0.01 2.80 

1.57 0.01 <0.01 0.13 0.01 0.15 0.63 0.58 <0.01 0.09 1.30. 

5.24 0.03 <0.01 0.32 0.04 0. 39 2.81 2.16 0.62 0.28 5.87 

4.07 0.06 <0.01 l.16 0.08 1.30 0.80 0.58 0.94 0.45 2. 77 

4.74 0.03 <0.01 2.40 0.08 2.52 1.06 1.14 <0.01 0.12 2.32 

5.87 0.07 <0.01 4.47 0.09 4.63 0.27 0.18 11.3 0.96 12.7 

1.15 0.01 <0.01 0.24 0.01 0.26 0.59 0.83 <0.01 0.05 1.47 

Degree of 
base saturation 

(%) 
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{it!vi s *��O)ijl!IBO) 5 SJ-0) 1 �ltO)fil[--c;-� IJ, ffSJ-�:r,y:1:JtJ�,J, � <, ffSJ-!Jcz.�F@-:. L� 
-ft.,,±� c 1,,, x. k ... 

ij[�fii•®:i:vi, ::tvcfli±�!fm:to J: UW1iM�,;tj\tJ: Q�ti�� ( ::z p 1 F') 0) i b IJ vc�:r,y 
� tt? Qij[� (Na+, K+, Mg++, Ca+) :to J: tfl.K�1 ::t i�O)®:i:--c:-� IJ, 1t3i@.>�O) t O)vi, 
!k!llER±�O)Sf:ley(BfJ:fil! 30 me/100 g �<>.'ii � Jt� L, iJ�tJ: IJd, � \, ,fil[��-t ct., ,;btt -n, G. 
i t.:-Jlfit(Bvc, 10 me/100 g soil tl"""f?±JUi, 1tsJ�tJ:±- c. ¢ . .h, {'F!fm��vcvi7G�� c 

�;rt"(\,,Q. 

4.2. ••ttil� 
-Jlfit±�--c:-a 71 ;i; V 17 AiJ�::k$SJ---c:-� 1J, � �--* 7'7 A fJ�-:. ;h,vCtX\, '"c'\,, Q. ** � �l;t., 

eb--c:-vi, vi l:�7.kf§tt:!ii£�4¥vc�Ji.-t Q -:.  c tJ: <, ••tt:!ii£�alU5E L t-:*5:!f:, n 1v './ '7 
AiJ�0. 18-.'2.23me/100gsoil, -;:-j'''*'./'7AiJ�0.27""1.09me/100gsoil , -r r Y ?Avi0.13,_, 
15.8 me/100 g soil, :to J: Un ·y '7 Avi 0.04,_,1.05 me/100 g soil O)fffilfflvc� "? t.:. 

:!ii£fii·®:i:K�-tG�fi!-tt:!ii£0) ����-t :!ii�a®It�*�Gc, **�Y�eb 

16 �1t:b1B,�i:p 8 !IB,�--c;- 100% �-=:. x. "(t.,,f-:. :!ii�a®ltvi±�tJ�mJm�ttGvc LkiJ�t.,,, 
••tt:!ii£�vft:t:L, -i-O){if!fJ��:Jr-t Q. LtJ� L, ** � j'''iveb--c:-vt, �vc 100% �-=- � Q 
!IB,�fJ��t.,, cc tJ� G, fii.11:;!ii£0)ft!?.vc7.kmtt:!ii£t [ql�vctJ�tJ: IJ alU5E�.ti--c1,, ,t-: c�x. G 
ttt-:. 
4. 2. 1. 7J(fGtt:!ii£ 

.:t C --c:-���vi±�i:p0)7J(fGtt:!ii£0)?JlU5E��.7;.k. 
-t�b ��M��- 7J-K�tt-ffl7J(100���X., -;:-y*�1�j'��-�-�5% 

FaitJ� < vi A, L, fl c A, c.' ��tJ�tJ: < tJ: "? t-:-=. c � ii� t-: 0) �' J:m�vc --::>t.,, --c -;:- },-· * './ '7 
A, n 1v './ '7 A, -r r Y '7 A :to J: u n Y '7 A O)?JlU5E� Lt-: (* 1). 

-=. ttvc J: ttvi� < 0)!1g,� --c:--r t !J '7 A O)fGt:1:iiJ:� L <, 0.11 tJ� G 4.47 me/100 g soil --c:-� 
"? t-:. -;:- j''' * './ '7 A vi 0.01 il� G 0.20 me/100 g soil, n Y '7 A vi 0.01 iJ� G 0.09 me/100 g soil 
cfGlli:i:vi C:,' < bftJ�--c:-� IJ, 7J )V'./ '7 Avivi c A, c'O):b1g,�--c;-�mmui (0.01 me/100 g soil) 
tlr--c:-� 1J, 7.kmtt:!ii£vi-r r Y '7 Avcf<:*�nQ c�*- Gnt-:. 

�!iB�O)Jl(mtt-rrV?Acfii•tt-rrY?A0)����2 KffiLt-:. 
-=.nvcJ:.tivi£!1B0)1¥nf{$!1B,� 12, 13, 14, 15 vi, -r r y '7 A�:i:tJ�ft!?.O)!iB,�clt�L--c 

� <, 0.94me/100g soil tJ� G 15.8me/100gsoil �ffiLt-:. %vc:b1!?.,� 15 vi,, 15.8me/100g soil 

c %A®vc�1,, ,fil!�ffi L --c 1,,, t-:: *mtt-r r v '7 A vt�!IB,� --c:·alU5E � nt-:n:, !IB,� 12, 13, 
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t 
�\ 

0- Exchanged sodium 

Nuaerale: Total sodium in soil 

(me/lOOg soil) 

�2 *m&��9�Ata•&��9�A�M� 

Fig. 2. Numerals and diameter of circles show total amount of exchanged sodium and 
dissolved sodium. 

14, 15 vi :r r 1J 17 A �:I: c F8J1:Jv=., 7J(f§fi::r r 1J 17 A t � \, ,fwf�� Lt.:. 'i td.'fB,s( 3, 8, 10, 

11, 14, 16 --evi :r r 1J 17 A �:1:0)--t�--ciJ�, 7Km:tt:r r 1J 17 A c·Jb 0 t.:. ±��:fBHi�± � 

1& I) 0).7c �� � 30 cm O)��iJ. Gi*l& L t.:iJ�, ±�iJ��t!mttfJLrc·Jli��v=. J: IJ f:$iJJ L5t' 

--t<, �±v=.ft;wL--C\,,f.::r r 1J 17A�iJ���Ltds:!llt 30cm �0)7](�1!:r r 1J 17Ai)�i§j 

\, ,fwf�� Lt.: c tl5E � ht.:. 

� h GO)� ch• G, ** � ;,··;v�O)�t*ifilh· GiZ!H¥H=-h·vt--C O):ti!!�vi, W�O)�-� �b 

c1:>--c*� < '3l:vt--c\,,o:tt!!�c�x. Gnt.:. c < v=-*�:tt!!�O):tt!!,s( 13,..,.,15 tt�a, 7J(f§tt:r 

1-- 1J 17 AO)fwfiJ���l¥Jv=-*� <, #ti�0)�•�5i < '3l:vt--c\,,0 cfl!-bnt-:. 

� nv=-xt L, �O)i=p:k,:�iJ· G�tlffi�vch·vt--C O):ti!!�vi, 7J(f§tt�£0)fwfiJ�,} � <, fiiic:tt!! 

� c vi:x;J-J.l�1¥Jv=., wt'iiO)�•vih·tJ: IJ :PtJ:\,, c�x. Ght.:. 

4. 2. 2. fft�ttt'ii£ 

±�i=p0):1£g£h· G7tf§tt:I£g£��� L td&O) \, 'nV9) 0 !l:� 1l'i:i£g£v=. "':)\, ,--c � o c, 12.74,_, 

0.69 rne/100 g soil O)fwfc·s IJ, �,q 0):1:{g,s(c·h·tJ: IJ 0)��1: Lt.:. 'if:tt!!,s( 10, 12, 13, 14, 

15 0) 5 :tt!!,s( c·, 2.32,..,.,12.74 rne/100 g soil c r§i\, ,fwf�� L, "':)\,, c·:tt!!,s( 1, 2, 5, 7 c·vi 1.56,..,., 

1.76 rne/100 g soil c·s 0 t.:iJ�, -tO)fmO):tt!!,s(c·vi \, ,ftt, t ,  fl£\, ,fu1�� L --C\, ,f.:. c < vci§i 

\, ,{@:�� L --C\, ,t.::tt!!,s(vi, \, ,ftt, t :1£g£fft��:l:O)J& t � \, ,:tt!!� c �it L --C to IJ ffe!9*7*\, '· 

'i t.:fql�v=-� h G O):ti!!,s(v-t, w:I£g 0)1;•�* � < '3l:vt--c \,, t.::ttl!�v=- t � 'i tL --c \,, t.: ([gl 3). 
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900 

Numerale : Cation exchangeable cepaci t:r 

(me/lOOg soil) 

1g1 3 t'i[�!t��:I: c �M�i'it'i[�O) �1* 
Fig. 3. Cation exchangeable capacity (diameter of circle), total exchanged cations (shaded 

part of circle) and remaining cation exchangeable capacity (white part of circle). 

c::m-- Ca 

r::TIIl}- Na 

Cllllll!i- K 
_ct--- Dissolved cation 

t..!:::-- 0.1 me/lOOg soil 

1g1 4 M�ttt'i[�:to J: Lf7.Kffii1:t'i[�O)�n\t%%:I: 
Fig. 4. Concentration of exchanged cation and dissolved cation. Dissolved fraction of each 

cation is shown by white part. 

��tt:11[�:t-o J: UJJ(�tt:11[�0)-*JJX:53-:i:�� 4 v�7f-L t.::... 

43 

-=. nv� J: :hJt:, r r Y r'.7 Av�"?\,, --c vi rriicO) c. :fo IJ --c, 2b �d)�, ftl!O) nx:53-v� "?\,, --c .l,l. Q c., 

� .)''' -t- v r'.7 A vi .:if :Jey o. 70 me/ 100 g soil, tJ 1v v r'.7 A vi o. 71 me/ 100 g soil, tJ Y r'.7 A vi 0.18 

me/100 g soil iJ��i: ;h--C\, ,f.::..iJ\ � f-t- v r'.7 Av�"?\, ,--cvi:l:t!?.,� 5, 7, 10, 12, 13, 14 --C' 0.70 

me/100 g soil tt1::0){fil�7f-L, tJ 1v v r'.7 Avi:i:t!?.,� 5, 7, 10, 12, 14, 16 --C' 0.71 me/100 g soil tA 
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J:O){w[��Lk.. it.::., 7J !J t) Avi:!:tJ!,� 2, 6, 12, 13, 15 -C:'f;ley{w[O) 0.18 me/100 g soil UJ: 

��L-c1,,t.::.. 

4. 3. �£��Ji'. 

7J(fi¥tt:!iI£��jf. Lt.::.�, >J<oot.::..1f�@::!g£0){w[�)fl1,,�:!g£�;¥olt��lli Lk... C.;hK .. 

J:nvt, 43%-.,217%-c-s 9, 100% �c.x.t-::1:tl L�v:t:J:tt� 12, 15,160) 1:11!!,1�-c-s0 t.::.. f'F4m 

0)1:_'Ffv::.J\i t� L t.::.:!iI£�fQJ.tO){w[vi, 50"'70% c'S Q c � ti -{1,, i
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Fig. 5. Areas classified according to amount and quality of cations involved in soil. 

A: Area containing much dissolved cations. B: Area of high degree of base saturation. 
C: Area of adequate degree of base saturation for plant growth. 
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