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A Prul~:\." j;"I .ll'L on Lllo: I:C~l.II(: ; ' i nto ,kid Sol l r .·o!Jll'i:,::> 
of It " 1'1'..(.,-(1. ~!,tOI'_i'l; HI !:ir':1 

I,y 
.To.\O ('Il ·,~tillllr" ,\11,1 F . }' il-.·I> . 1"\ f'I ' !'QT t,,.. 1 mil Jw,.':' \ Ill r i chs 

l n l.l i I llt~, l'Jl i V \""1' ' it. ;I1'i II UI.' l' J ,1 ~ - ('\:_- I ':lI lll ,.~, I' I.J l Cl /Jr."'J r r'l 

,\u r,UG t l')tl.? 

'I . C:.lt' · ,r;"' ,.II'~ :·: . :rli(!:; lu~. (;(,: 1' " Ill 0: 1!Y ~l'ul Corll .tfll ! :, lIolo:~.i1 jc 
;u,i C<!lcit ie · Ld .'" ,i pplicfll. l\lU 

S , /.i i T lil :;l;md !,,,, O- lIrr'~ 

11 , Vi :l<,y;,rrl ! '~j rir,(.IlH !" 

1 . ~'i fold S t udi t:!1> 

2 . A Gl f'P ;,hc.lUsc Stud y 

liT . Uapid / in;;~.r;)' for /\dd Tozjelli l's . 

J" , . 

1 . Expt.ri::Jcn t s 1;' \ I h nnd l ~i t honl Line 

"1 '.'i.:i c:y ~k, .. s :t t \'it )' (,; Ct' . e;,1: tCl Acid S •• i} ... . 

1 . r. I .. ,L" id {, i' : , 1 r.:. CI~ t he !:~·ch . , ~ , Cu: r.1 
of" ! l , I~'\'I: 

" .. IJi I! LoIt!c'!I (If lici t if r I:i ' l:i l thp r !'t;)UII 

L ;, " , , , ", ( ,: 

I, . I.' 

, . 



, ..... , • l- .. . .. . 

t' !' t '1(.' 
,. 

l' r _o!,., _ ,0 .: I , ,~~: : .,:, 

:11" , :-:tl , t' .;d j t.~' 1;,: ihe noilr "f 'i raS - DJ-::" 'l loJ r~ r.:\I:.> L be C"lIt ' ·f 
III ~:."' .. ,,;-'('\1:· ' ,r; l'ic\l liu )" 1 p:"ot.Jr'r:: 0:' the :'C[ j c ·, . It. no l (ml~', . r. 
• .1 " -..i1:~ r) 'n t I. :·O',·UI tr'IOH';' 1~1\l::'oi 1\l1:"' 1 t.o:-:3cHy f1r,fl df· f ic:i-.::ncif!li 0 ' 
f..: " •• -: r '1iw'" \ I t it r:,..:.::; t li!;("."i~e lor. rt ff ',; UlI f ll ' : "':-11 t'rl,j h:;:~.'d\ 

r at r i ... ioll . 

Stlldit.·;.; 0: . l\ciJity ill Lhu nl')iJ~ tlf l'r tlc - os- ' :(' !;r113 .... ·(· r e r'lo~ U~' V' CU :1 
i: J ~ \i . :':,1'0 ,o~l' - c·,li. 1I ~l" i ] l r. .... ~j:1 :; pro':::!"rlr. .. 3 \:~1l n:" fl 'O:;, :::0:'0 
C," . '..! " ~t1:'1','~ ' !.cj(;c:."~ ~ it>::!; '.':C: :10\: :-w vt'! 5("::<:; k ) ,:)··c:;c of t he c!j~trj\ 

Ut,. to1 of no~l" j l. L ~e d i ff ~ " c:nt r.:: rlJ lI~(;:G . It i f.' '. r,,:) !Joon to ha\'(: r.1uc.h 
i· fo:·r;·.'~tirm l'" L,!' r \!:: pn ' ; ~~ to H r. iq· , r.ut p. :-:perlli :.t.a C~l'(' rlr·j ·l.~ conuuct t.'u 
OJ.:l L ~ 1.. l'll!1u lt.::. u·J:tiln :....lo.. .. dl l btl ! :,.!~. ' I·\~·i<:.Qfl hi:1o''' ' 

1 . /, tll !·;·J:' of Par- lu r e.:; nnd :0,,, ,;, ,:; : 

r..... of t. . r oils c'!' t. he.- r crio:-. 1:,. ':Cl D 10.: co: t.e, ~ o f ('ulc:i u r~ a!Hl 
r.1. 't:":l •.. :.,i,":'" could h,.: 1-1 prohle::l for <'l.:-llrr,J j WId plnn t nutrition . \1(: ... 
,I ' \. ':.; II hll : ·: ' ,' :i ~ '.:rl:,' ('If t. ho p:,: cz t \lf'r~R R~d r.f : ~c.'~(: of t !":l" f or ati0 c :, o!'l~ 

l ~ t ::. : .' oj f ... j r , !c'," ,):-, ~ir~ C'lr Rrf'! rio t s u': fic"i <, l f o r l he n (\)"' r.~)1 f l':j". L'l 
e,; 1"', •••• r " : .. ~. :":1:,1 !,,:,b·i t ic!l . S(j:::?l~s o ~ p.,n a nci cor n (u r.c.. rl D<': 

/',... "I (",(,~ 'IHI ti]!t~l!) ~:"" '! r.ol l fl r.tpci j n th '" lio !"' (\ '> :; 1. ", w' d i. ~ r'~rt of t !l~ 
rc ·· .. , , ~u ':.~ " .... : I :mo . ?n:~tu rcG n;-: d F'·'.:~n fo!·,t!;!'! " Cl'(.< i1.1:..; 0 sa::-,pled' . 
r ,·! ~t~dl:" i: . l;.Ll~ ',;inter .'n'! 5pri n~ t o dc t e l 'i:'li ~~ l he e ffeci c f season 
0:1 lh r; calC:' ' j \: ,~. r;,<;s:n':::i u-: cO!'lt~nt . 

'j'hc 1':"/(.<1- o~ c.31du:.: en rJ E:r.p<': ciol ly t !le :;: ' :'::-:' .1 Giu ::,\ .... ·cr c t.ypica l1:: 
1('1.' i'1. .. he: ~ .... L:. ~ Sf':'. Ldl. T;, irl;: t h l'CC soil~ harl lc~g til 'l n (1, 1, 1 i.ioq 
1::- 1'(11' 1 0~; i' (;,D , In L!l"~ corn pl!\!'ILn , "::1ich {If ' 1J lh '~ on);,' one s :tet 
r ,,' -rId , t, :, t ') ·~ :~iu:- · ] v .. r .. ••R {U'C' l ,re.l ,ttbly BUj' r; c:icnl f Ol' nc!·::t'll pl au t 
, , .. , l"' .. ,. O. L i., the D. !: , ) : u t !lol l' !lCl',l6h f oz' CR t. tlo ~i nc(: 
1 ~'1 l1",:, , ;' ;:: ,o:~r.-1Ij, :'cd in:;uf:icit;:nt f ro !" t her. . COI' :1 iis:;llt, s~r:.?)'J:, 

to 1~"'1 ~'.; :: I" ; :'i :.,!: r :~ 'l"j:n fro::: O , l~.: t o O , ?Sj~ d lh 13 D:r r.',pl ,..:; ou t of 19 
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, l~' in UI" : - .;-duci · (Xl 0: ;,' '.', 
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'j'hi:..; pC", 0 :WJ!'lr.' ,.l1 l it:: to I~t.udy t. he t!i fi"ct o f lhro::c lev':ls of H:;; i.n!; 
(Cd] 1 1': "111 ' lIlv l c '~ l. . ) \lith uO)C':' it i c li ~ .. · c:o:w or. on nciu ( P::II/U C: . 3) 
Hr'~:1~to d .... !·i·:{'d rJoHl'Ct·o::\ r iln PO',le n de :. r:\l i :~r ur:ir.,; lIr. tent plu.;7t:o thr ee 
.. '- ,,,, ',- ( , - ",1 " .... ! ,"".' C~ ~··.. T'r'~"II " ." ", ~I'O ] . " 1' - (OU I t . ,'" 0 I I I _ ." :.; , . r .Il ' :; ' . . . • .• • • _ .••.. , . _. ,.... '-t I ,' . • , ~ .j '. . ,~.I " 

Clo'u 'r , ~: ' lj~O ~aO\'(· !· ) . 111':: cp l!.'·!' p:'o·luct.ion rnd c:IIC1'1:1 D.l!U n:l ~nc!i iu:n 
COf,t-:.'nt o f tht! p!:,·:tn , t~o p:i c~"nec in t.h<: :.oil lJ~ '.:ell UH t he c :~ lcium 
nod t~'l::'" l:'ur.l co:n (t~t 0:, tl . ~ c:>il (:):ch~l:l~r .. cC'-jll c': .~!'C heine dctt. l ·:;,j~o(L 

I.t pr':r.t-t. ~:c t,:,·/(; on\y l:.r r.ry r..1.t,tcr l,r oduc!iOl l. In t.h e: f :i r r;t 
cUtti:l:, 0:11:: t.h '.J \' i1 i tc elo;, '! , i;'1';.1 n drj' ~:ttt.c r prc.Lluction fii [nific Ll~ :ly 

t I'l 'ltcr i:i the li rH~d t.rca t. r~'.:nt ·.; . !io',/c "' Cl r , b th e f'1.CO:'lc! cul;tinc lJ:'oduction 
',,"1 :-: q:"{,'f'.lr C" in lhr. 1.\ ,': ~' 1! t r c:lt r.H,:r.'.s for all sp!.: cic!, c.:;;:c(:.!)ting t ho ordlFd'O 
"!"<.t::: " . ::1 the t~ . i :,d CUt.t.i llh l!l l drj' m!:):ttc; l' rrodtl ct. ~ o~J::l \'!C l'C sil,;:1ificunUy 
;' :" .-'l .. .:-~ ' ill \.'1(:. Hncd tn.'n. :!.'1'1:1tS . 'i'he yield~ ohbiml ' f r o::: l ovel o~c and 
lr:\' C'l 1.. '.", o f U:::c :'cru :1 t ~i .:::i ficn:-:tl:: eli ffc :,v:1 t. t'z Ct:' Pii:1C d t !l the r~'e 
Cru::;s . ~.(\l' t!d :- X" ~~m ~:e i nt ': nd to r r;p~at. t:'i s c :~!,::rjr.tOl! t at. ] O'.lc r l e \' el:; 
of li '1C: . 

II . Ca lch: ::1 m;rl :~ Clcm .. siu::l CO:ltcnt of Hyb:-cd Corn uft!:r a Dolomit ic 
and ;1.1 ci tic J : oo I,p!llj cntion : 

Co:--:' i lj z;r Ol;;ln,- i'1 pot ro 0:-: tuo Gr ani b .. d r.-ri vod ::;oil'3 (fro:.1 Te-lo')! \fith 
p:! 5 ·0 ':'I!,':; fro:J hb. ':11t: ·,·ith p'i :, . 8) tJ:J~1t f ro:~ t.l'.c .... icinity af \'ilo Pouer' 
de: :,''' i.'l.!"' . Dry l'J,d.t.i: r p!'a~ Llctio:t nne cnlciur.! nnd f: 'Cncciur.1 co::ter. t. af t he 
pl:m l~ tL'1d p!i c!-.,nc,) :"1(1 Cl;': C ... ·- Il:·c:-r.lc C~ 1 d un and t'. l [ n'lci UI':'\ ir. t.hr .. ::;oil~ 
1:111 he d, .. t(:!"rnh~d . 110 dn .. a i~ yet a Vi!i1able f:-o:J t hi5 cxp~ri r.lent . 

In t b'J fall a!' ] <)'31 a dryl nnd p:u, t ur t: of :;u btcT1·nn,·~,n cla\'~r , 
OI·C". ·.·,·rj ·r.,,,,, 'Ir,1 1'1 ... "r ,. ..... ~ . .. ~ ·'l]"'·l ; ., .. \ .... u;/ot 1·",,11 ' ro-,'o" ·' r .. .. . ..... • . • - - • • , .. - ... _. ,,!,I •• . ~ .'~ ' ..... ) 1.>." " " 

::i!" ~ " i 1 .i.-, LI. ]i. ... ~C1::o1 fu rrr·-J fr o;:'! <:c t,i:.l. \,ith ~ pH f J: ,.,hC/li t. 5 . iil'llt 
r - J

, .. v i" " .... " "1' , .. , ... 1;;,,; ~n l 'O Ilif'cl· ... "'t 1·'·I·d- of 1" ·"· ",·I·u" ,·,'" (-n · "C -,~ •• • _, ..... ".;;. _ .. ~ . .. ," , • . ,", ' " 'w, ~ . ... . 

r(l ' ,' .~;; t"OJr!cnc!.} . ... . :l !. r cat"':r. :r: \10:-0 : C:,r:cl: i ~'.:'o:"I>; ,.r,i at 1200 , ~;~J , 
" t . ;/.~ " : rz l' ·,':cl" :,(' ; In t :l ' ; ~ · o\: n l l~~ , £;.)) , l ?~'~' , nr.d V-"O k. f"1 !' 

," (' ,1 f' • 

• 1' - "1.' .. \ ·',': ' i·C' .... ":or,,- ~.'" - " .'1:: t .... "1 rC=~:lI"~n oi" :,1 •. ! ·'>G t:,t .. . '- '.!-:'.:. 
('~'" " I"l:t I .. '.r 01 U"/' i'4nti '.. 0 =~\I~Y l ht) o!'fcctb'o;:,"'tlC o !' ljj;{' di:-"':-:. ·.ltt:d 
i~ .. r,' ,.,:' ., 1·"· ... :1. 
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11 0 

, ..,r .. ~,d 1 

1 • ;"' . ~ CO .. r:·o'I '.lo:.:tir"ln r:l-:o'U.:! :~o :" i' ... · .. " •... oj . 

Il : I.: f f!.ct i" • . : ~. ' ''' .' 1':. , 
t " ': t ' .. -:, '1 '.'l' · .. ·r' e< , -, , I1C'1l ': . 
" .. l" ,r t· .... , 

0' r « . " .. .. 
rl""' • 11 ,t 0 ;"1 ; ' ",1' , ~ I I .. . , 
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7.011 . ' uf \;",,' . (It dy i lie vi 11'-:; a ;' /".'':' l in ttl' I' 'j' ; . " - ('I~.-~:[jl ' ,,$ 

"i w'\"Ir'd;" 'rh , 101;.'1 l",'<I\'{:." ;lre 1'£'11 1,1): chlon, t ic ;\n(\ (1ft ('il ill'cone 
n'(I(I ' i c as Lilt ~'), i :-:JLO:!I~ ;,·h".:lC[' , Sr:"p:n" r fiftl ; I 'j)'·.:!)' i'I~ (':I l'1), ~S 
;'; ,I Y;\/III nr\.' q\li : l • ndVi'lllc<.;d in J :ll y ;!lld !\Ul.'.u r. l . Soil te s t:i for pvL~ssil::. , 
:IIIJ J!ln:. plzoru:: " ;,, IIslJi.11y I ~ il ~h Ot' vcry hip,h , flfpcl: ial1y for pUl :,sdt:: :I . 
li :I.1Il lw plil1lt : L<.w;, L), pic<al r :!:W !1..:n. \u; I <I{l fici~·;lC." ('1I1(! 1I::5 the ~oi l 
'"I,'d r:'; i r 1.;;\. r',II',n 10\, C':.:rh'lllcc;lb l \,. mq:ncr.ill-l l l""c)! . S{J;;:t.'t i:les n,:' ;'1r 
7(':'(' , ,: , ,! ide!: i ':I~ .: :;& ilLI l ~ \' !!1.s . Soil pq I1i1.S ).M. :, in'o llll ri ~ ()::' I fHu· r 
011 ih~l ;\n' il~ !i i Uf!it'd. 1'0 0 1,' rO("t d nvdcqt.nt' nC , al11!.1 inllm tt.)X i c 1ty, 
;,i ll,,:m.: - irl:l~lcuJ Jl!'Cl r. Jl~I ;lt (' (\ c~' ic tr:nc y. or l':aCIWS i \1: ', <l C'[ itd:;;~)'- iic';'n l-
1I"t cd I~)' li ir,h pCl~ a:::o ::: l UIll. C{1'~lp:!Li 1: i on ' c(l l;lc1 n 11 1).;' l'C'!. pOll !i 1 h 1 t' . 

I n one '.'c~': ::O:'lt: , i:1cH '::.c.u:!.l pl:t::t.s (2;:: oiC\: <.~(; 2 h,"ult.;. ;,, ) \·:~r c 
c:r:-·:·!·u l1:: !l'",otn T~p;,r:' tl i"J:1d flot.cn ) '10 t. S(:p t.Cl:1h~ I· , 'r : ::osuc H!"\CI s oil \·:o.s 
:" ".::~:'11; c.! :~ r o::. c ',e;; i!:ld t. i.cn tt'!m,t\l:~ntl;; b.pplic d to inti idci!.:<\l pl.:\,nts . 
D:lJ.o::ii t ic and c'llci t i c liCl',o!.onc at r e lct'> up Lo 3 k,c: per plo.:1t , HeSO!, I 

.. ·Hl \;o:·C':! \, ,~:-I.! ur".:d <~ lo'"! ,::, [WC i n fiOr.lt; co~,I':linHtio';:l . Siraila.r t r ca lr.!twt:3 
\IC:-C {I rrli/~d !-o :'O~/3 r a ·.hcr than indb~cllw, l pl.mts in t.IfO other vinc:-'nrds , 

F",li,lr :.:r.:'fty~ of 2 , 10 . ana i 5i; !~.;304 Ul'n w ;ne Hpplicti at ~nnthly 
i:llcr ... ~l ;; . A 1 '~ urt:"! !Ooln!:ion i:i ah;o incl,.dull fOI ' SO::lC !)l <ln t~ . Ot.ho::
plft n ~ c \'i ;h n:cl lcu. ~ :;;"::1? l.o~ I!c il r c rcclc:'Jins sodiU::l or n'T.:1Qllhll,l phOSp!la tc 
f'oli.{: r cr:"I:·~; . So:;'" of t.h /; [;·: fOUD :- t l·cntr.;c;~t~; nr~ beinG do:'.'! i n t hrC'c 
': i np. jl'..rd:. 

I t ic loo onrly to be sur e: of t.!1!: l'e: :3UltS of t hcno tro-wtr.:-:nts . 

t\:, ('), pr'l 11.:1.111 
1,1 • f· u : ; . II' 

i :1 pol 1,:':1[, tJ('C UI1 t o s tudy Llu' rOCJtinc prohlC'1n of n c ~ : 

, cJ j : ... , • 

.. oS 1 liP ,:' \'i 1 

:I'O:.il ,l. Pnch. uf \'ili~, \'i:1l f " }'I' ]:°9 , A \ 'I'ry ncid , 
r, i 1 (.11 r;lli.,\, .. ",.ilh {, I,ll of ;bou: (,, 5 :lIl,j ... Cl":ll1ito d"l i\'t.'t.! 
(" \:i ' h;' p~l of ,;1,ouL J.n t,.:ct ·~ W (·~: , liolh soil ~ _,1(, l l."· 

i~, ~I.' ,'c "n" ,, '"! ' I ;:.-! •• i:. ;'.L'·" · "r ~.' ''';j'' "iIIC •• \ .. :t ~ ll)~' ~i:' pr;It,,~' ... ~ 
fn 11th" \'i l,r'~ I.il.i r'G r nLl', (If 0 , 6 , 12 . HI , ,lIicl 2/; 1: : ,C,.o: o' c;... l c iLic 
1i' 1("' :-:1 1If " ',1:: 1<'11,1, - of ,~ (Ji1 ( 01 (. 1If.'lrly l Cl II(.'t rl C tlln:, of l il."tIClnl' 
j ' r • j' 1 ~ .:, 1 4\'j,I , h ,(' .,:-' ) I .. : 1'1'11" J. 

Tiro \', < I ,I: i", I' C' ,~,"r t, 111 i 11j 01 "I \', .. J "I> , Ire' , .. ,.~ 1'1 ,.t; .' lind " 

'" 
, 

t !! io r_ol j ',ld I, \' \ ill I·, .. ,\ ,i 1.1 I , f\ I .... (ni'! 1) , ell!"' ; ,.. ,,'I .. . 
~'ll I, lit.:" c.:, ' III' j t" \It • 

'" oj f I 
, II " , II ~ 1 "r . ( . ), n. • 0, '1('" 

" 
nl. , , \. I } I' 

• J' , 1 ., I· , I. " Ii t /,(> 1 i r,' 1 r .. , 1 • 
" " I , ! ,,~. 

" 
I III! I \,'u :,f) i 1 : , 111" . 

f I ~ t! I , \', j '" I 1 • , .{'j , [ 1 t'," )". t' J I j, , ., ' "t II, • <)ltlt.1 t I 011: j 11r, i !1 ! !, 

' .. , I " 1. 



Till :, :.1 II'l y 11 .. :. t llv l ull! O!Jjd.' L i \'t,!, o f d N: (.' 1 ,Ii 1I i nc: : 

1 , Ih ,. 1,!(' \'<11(.':I("'(' of ~c.:it.l lo:d dtl(J1, in Trn:,,-o.!>-~lo m"' ~ 5 . 

2 , th ~' r,t·ri.oul , :! '~;'!:i of Lh\· ( o"':i cil jpJ' , 

3 . ( he i:Jr,omH of 1 ir.L' nr.·ck ·d to rcr.l(l\'l' Llw l m;rc il je s , 
I .. t h,' l't..! ri i l\'i: )' of !"'I "c it'.:' ,lilt! \';11' :1 Lics 11n -: ;mll th.·inc. 

CUll !'- ~t\('1 ou f m U'W in lilt:' rcr,ion . 

E\'idr' II Cf' of :~ cid l o xic:"i t)', pn·t: omn<1nlly 1I1u:::inul! toxicity , is 
clu,' " pc,l in viUC·:,:.l(\ f. d IP :' i ! 40:1C~' !i of Hi?:,I, vi lli:!: C( ':i"l:ilCI:J r occur , An 
~',,~.,j:d ,C' (., of n~ ct lC,l\"('[. i , l.. I,'("! U ;! ~ ... 11 1cq'ol ic O:"'t ort 131 ch:J~·.,ctcrizc 

: l:··h ,I!""("; , TII~ 1 i t, C'l'M. Ul'e sur,~" '~,L~ t.h,1L tht ' r,~t.I ct.1 C1: could be ,J 

p'! , .! ;(11Ur lit ~ic i. : l:"'~' i nd lJl' (~d 11)' !Il th :11lL':l ill l': 1 (,\'C' l: :om: thilt the chlClr 
Cl .!- l!; cou l l! hi' :1 lr.uc,nt'sill!'", dr.fici ellt'Y . 

1, E xrt'l"ir:'~ nl ~ 1'liL !1 uud l;i. thtJllt Li.me : 

Pot l ed f oi 1 [' , I"il l! .1nd l.'iLl .out 1 i Int.! stolle or other ~, r'·'l! 1 mQllts, ~:l' C 
I,' · l(.'d l n fj,ld c';P,IC il, y :I!ld pl .:.ntNI t.o a l ready SP!'outl:U M'eGf. , The 
I 'lt a:·c.' c()'Jl r, ·1I Lr 1 (" Ill'': '. c vc. J)f"Jr;tlion ane! phOlOSYllthc:; i s , Aft~r about 
1 '\'f' d,'rs t hr· !", ". ·:~1 i .1!: 1'1 an~ s ;"l CC r(~ j,ovcd .1nd r oot cl C!1(,.<ll i on ilntl <:\pVJ~jr
;~! C :1P 01. I,!""\",d . I:oot di ffcn.'ne{'~ <1.1'(' assu: ,c'll to l\~ fro:n to:d ciLie:~ in 
ll l!.' !'.oi l r. ~ : nce !lut r i t iO:1 durinG Lhe short Grold nc I>(>..;ioo j S cO:Jing frofl 
I lin ~ ,..ptI . Til .. \'ari0 tio.":os u~ed Lo d<!~c ar'? Dat"be l a \~hc~t ( a re:giona l v:tr 
i· ' ~)' arn~' f_'u l(.1 h~ qu i:.(' Lolc;;' :~n to alu:n i.nu:r. ::.oxicit::) , !.he \.,'hcat ( r. 
' .~llrit:' \'C' v;, riC' '' y) il! :d Li l1i:cr:1 in 21 corn ( a French h:-;br" (i of unl:nO\:rJ 
f,;"I .!..Hi vi )"). 

A,,{ , r.noe l.pnr.th E'er Pl ~nt ~ Illc l"CHI S C 

~ cd 1 .' .,:1(: " . ' P,'C.I c!-. \;' j t h<)ut J.i IllC I: i ! !J til,,!! fran J ,j rio(' 

~(hJ ,.1 tl eri ". 'I (Guia ) pH 1,.5 pH 7.0 
}\:, r l · 1;1 J!, cm 36 cm +6 
M'l' 10 C~ 26 em +2(,0 
Li iTl.'r.l IIi Il 21 16 en 2U em +1 6:-

G' .1. 
. , < , .. , (. ill ~ ... t ,) ,,!I (I. R pH 7. II , , 
I ,td · L. 11"2 el 37 em -12 
I,hl 21 ' " 21) e" +3~ 

U.1~.1 [: I.:J i 1: .~ , J1 ( 22 C.Tl +5 
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A'zot! ,l"r !>l'hi!;L dCl"lvt:'1! ~Io ll fro:,1 C;uj ~tt'!j (p!J 11 . 2) 1 11C' II\I" l l"u f a I' fC.1l1 
d \'1. I. i ' h ' i :. ,' 01' !"\!pL'rp!ln~i'II., L C' .. nrJ :..h l' l l p: :ml t..'" to !.ito: .. ~ ,1.!~n 2 ] C(,Ltl ;In l 
h ilt- \ : ! H.~..1t ~:I\'" t i ll' follo\."iIlC f( 'sulL s in fivC' (1;1', 1'.,(.:.. ll' lI f~t h~, : 

I.i r:lC' (to~P...'!.!:.J. '1': ( ;. l" \~ ) 
--(i ~" 1 7 " K ----- - --- - -

Li :'!,lf,rai n 21 1~ em 18 em 26 e lil ;16 em 3\ Cr.l 112 em 
I 

I, ,11 12 rm 12 r.:i il ]C, I ':JI 19 CI:1 :l:l cn 31, em 

f!t· .. pt::.r.o Lo t hC' 1 i:"I>' C' ont. inu(>d up Lo tI ll,) ciUht:. ton 1".ttr: . Sllv t.! r:Jl 
r';"'i1L~. ( If :"bi!; ~tll'l)' ;-l.r r iltC's o f 0, 2 . ) , 5 . 0 , i , ~ , <:':1(: 10 t Oil!. o f l~m"' fitonc 

I ·~ r 11 \.."'(: :'''.1"(' C.Wl:' ~ij:, il:.r !~('!i ll l t~ \d Lh bot h :..1 1(' d ll.' :!1 J.nd t 1, (· (,' O, ' ! I TC'nchi I1C 
1 ,::ii,lI~~ !·c ~. JI')n~: t hy ("Ir hCll'j(' the 10 t on I" :I LC . ,\rccr om· I",ont h o f C:!quil 
il'ldLiofi ti ll! r'i I :; I~ 1 • . 2 , {L (' , (I . e , S .l ;1l1d : " :; r (!! p(o(,~ i\" cly ill the 0 , 2 . 5 , 
5 "(1 , 7 . 5 , ;tnu 10 I p!l pe r IH··c lnre lim!:' I rC!~lI:lC"n l s . This ~(Ji1 i s o hviou f, l y 
quit ,· \ .. :"1 1 bu!"rc' rctl C\'C Il LhouCh il cdlt;) ins a ll:lost no orr..-tIIic matte r <tntl 
i. s Ilo t h i C,h in el .:!)' . 1h i s I:n}' bl:' il 1111fferinr. frcl:n t ht! hi Gh r>~:ch <inGc S:lL
ur.1tiou l.-i tll a l lni n"!:n and t he in t C't l aye r alU:JJ Lnu:1 \"hich l;Q uld be expec::toJ\i 
I u : IIi c so i 1 . 

IV . SPl':'c io.. ', O1IHI \·arh·ty Sc,nsil i vi ly o f Cerea l s to Acid Soil s 

Seve'PIl vdr i ..:.t i er. (o f \:lH2.1l ( Rtl ,,~('m iltld lJarlJr!l 01 ), td t i cal e (~l i1 pac: h e , 
!:It.'ilL'. l t· , I h l ~/. 5:!2-15 , r :;HA 532-(" tl nd Dci r il 51 8 ) , .11lt! r ye (\1 i 1 <: rouc a . 
r-; "rl l C' l ""cl' f" ;. !lrl :;i : .fI :ldc) h<l':~ her'n l c·!'tctl for l o l c r;u~cc t o f,( ,i.] acidity . 
The th r .... c r : .. o "\ ;11'i ot iN; .lnd t he JI:!r~cl :l ""hcnt I,'ere inclmlcd il S reci on il l 
\' ~ri"" l. i!· f. ~'Ill i t' h 'hl)ll l r; I!nv.· ~l(lln{' il c:i tl lCl l c t :lncC' , 

Th" (I >:I''' l i;f'l1l~ ... ·tru d~jw i ll pot!; us inC t\ !.chi :;t d f" r i\'u l so il frot'! 
St,' Ttl' ,I ..... j ; II '\ I' ll or 5 . 0 in .... ·;Jto r al ,'J 3 .5 i n }\Cl ami 3 . 0 ; (.l' r..m ic matt (·t . 
t';li! rl ,./.:: \ ,' "'''''' 1' :11 ''(. ' (1 ~ Lr"ut".":1 t (.l r!i I of t101 o:, iri ,, l i Jll~s l onC' 1" 1" 
,11,, " ··'..Ii l (1.1 ' ", (,rli;;I" ,i.CJ:I' It J II.i11inll l,:;hcl.1") . The J :,!!\ 
~, lJ - '1 ", I I' :1 .. ~. ,t· t:-i ' iC';\l"'~ ;.fl~1 tho ~ :(tlll(·l,.'; :" 1'ro ~,~ l e ti1(' onl y \';11' 
il"' ! I" lr:~;'''' Ii i " {, lir,r" ' f'n""'n ti d: p!1 5 . 0 <;cti l 

0: ;, I' (J~' .dci fc!d" dO'l dvcd ~fl il rru;1 Gn · ' p;. \, itl ,., I'll i n \,nl f'! n: 
, " 

" 
I . • 1, 
,)"I. 1 
, , , , , 
I' (' t, r 

, , 

1: "r1 (~ 1 . ~, •.. d J • . " o:r ... :tic~ 1.,: 1 1" , . }". ' ;<1'" I,' \ ','j rr'J't'>.,.'.,: 
, I I f I r t,!; ' f , "t I:-UIl110: 'l·'(" h· ~. (1ritir.l· \·,ri; ' ir." 5)2-( •• 
IT-·, . l i'-n , H'-f". U '- !,fo, , il'-:n:; , I.r-:"JI. , U- Jrl1 ; /.h(' ,:nd i-1:11 .. L , 
I~'; ' I . ,')' r:-·~ . TIl" ulill~ j .r.il i. ce . • "1·";1 d ~ 1 ." tJ',p'".\) 

lil I, I ;' lCO:, ji I: I' r i I., or .. nil ( 6 .1 ' U'I! L · co:W I 'I' 

1 I \ 1 1 "1" '1 ", \' "Ii Hr' I", 11 1 'r> I" PII .. I") ~ t , ...... , ~.u," · \." \' :. ft;.,.! 
11 i • 'itol ': Inn I t' 1; II: II, 1.~,]if',J~ .. l. 
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1. Cil , I'll'. ;.lI' l III r.n~!p" 111[111 of th·· J. :-:~h~. ! :j,t· (:(-,1,11"( I' . ttl!' !)uj j ; ,·f I ! •• , I:" '111 : 

l'/ mt th • .: 1,JI 1', I "'!::.tW L of !'i •• ;-, p l. !. h (1i ll ~; I (lui in l', ), ;U1 1i:I , Lr t).,. 
1 al ,u l dl ur'v ~:u~:pl ~'r. <In' hl' il!!~ ., ··ll.wll"d teo n' l .~ t' s\·nt Iih ' l'l!' il l 1 or u ,,, 
f "I',II1" t:l! . • " : It'. ,I . 1,('i ILI. ,111:~ lj: , C'd f en I..>: ch,Utl: I' •. bl ,l tn , f': i ~ .. lUI l: tho r 
p .. r' :'I,-l,: , t '!> hili e li .. ,.'ll ll..'I" i nLo dl,.· l illi l i Oll of fooi 1 ! ,-'(Wl 11 '11 (pil , orr.'lll~C' 
"lt l lL' , ;,1 u::;! nU',1 (-le . ) 

T hl ... IUI r l; j jllll 'il'Jl~d to dl' l (·c . i n (' ~J1n"(' t tcll1 \-:itl' ot ll l.r \.'Ilrk , t tll' 
;'Olll'~' \ :11' l l' Il l£' ,')Ii) jP,r l i tJ :1 of dulo::., Lie 1 il1l(! ~t(1! 1 1! 1\O II Id b r. pl l![cr('d . 
Thu; I,.:![:llc:d Um cJc.lici .·!1c,\· i n pl ;lI1l5 ill\(1 a r l i Tlw l ~ could 1,(. l' ld \!' I' d ;It til 
:"~ll. l l' tir .l' LiJ :l l '-It-i,llty i s t:o rr eC' t"t.'d, 

An.:.l·:; .ls :!j~I " L.r "! .Ol. r. r, l cuL rJur,n u ith ;, I e,,' .Wt 'f,:> h i nfo !llcn 
Jlh ~ ojl HUt:! !·o:rlt' h.,\·i l lt~ lJi r!t l.a,;rwsilC:1 c:ontC'n l tt , 110\:'\",1" , ! · ...... ti.. M,il~ 
h .,v, l o\;'~r pli :IWJ 1', .... / jlitIH.' t- ilJ'!1 COI1L ( · lI t~ . 11 11 of !.)ll·t,,' !;C\j] 'l ,!J'" lwi l1l', 
l' I' l . i lll',: [II ' d l·fI·~ I '··I'lli\, f· ~t\lj )' of ~ (.·\'(·j ,d I i I'.!:' l ~~qt.llt . :,,,::t 1"I:ocJ~ l o 
h(' )"I'l, .t"l! I e, Li tl 'llw) or !1f'iJ. I' ;,li ?i.llir.n CU:VC'!; uf tilt' f>~'lo.' ~oi15 , 

An 1'0../ 1 1 Y ','1' ' j.,l·)' hn!,C'd on on:y 11 71 [.1:111'1 C5 sc'ut in 1 y ' :.rT 'H,l.! 
:10.11),:;(.' (1 i ll i h(, 117.:'IJ l :t!Jl':.l l'.ltCl ry fo r the rt:CCl.Ln:1 1'10r,r;..,", i 1-. einw in I.h(. 
I',!b l(, tJC' l c,~' . l1ill,\ i: ), \' .'(: n~rian zonas .me l cOI1("' } hor. f l'r \',l1tH':' of pH ill 
I;du' :Hld ir !"i\'('1I ", l1(llh absolute ,Hid n ' l,llivc fr"qu(lnci l 'r u:/ll!t, ~i :;..: 
cl .1~~ f' !-; o f too il rl';I r:' !'iOIl . 

D;II" i !> f,T (111$1' ,I by conccol h('l bf'cQu~c rrollp i r.C :l ) 1 d r.' i' 1(.;"" , f1' '[ rI Ot,!. 
liCIt : .. tl t··II/'lt ... l )' " ,n,.C', til di\·\' r r.l tr illl hl' rrT~o: I ' On ::he ( ·I ,l"'r h :l: ld . 
CrOlljd, lr: by n~:tll"r uniL~. , \.Il1 i 1(> non ild\'j S.l bi(.' , lat ! nol re t 1005,'> '. b1e ill'
f" ,'WH' of 1 111~ 11'·I!lld l .jr·.l . T of !i,1r1 plf"' s tl I1 0../ 1i ~, ' ·d f1"('I' I',~n)' rn,»t;t'l,;i " !, , 
f \'Pll !': (J:V' {'(:II~'I:ll 11 d fr,o [ "\" !. .1."pl p!: , 

l ll.·.·I ;:; 1 10ll , r..(J'lc(l~'(J' 'ir.· ;,rj' ·, ini"'Ll •• li\'C' 1.mILl. :\I)d I"hul: .11"(- ;1 : IJ:i,':.} 
:In! h' · 'i"',·'lJI ('~1 :~{J:I', • Tllir r" ,I'J"'c ((/1 , [ d'/Iu, 1:. t llf (I: '1" 

I, (./": I / I u 
f:II'~r!I ' ''~ 
,If q ; , I : I II I,y I I 
" ,], . 
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f,' 1111' cl:ILi, it, I 0 r.~ ' ;! .. , .-.r,pl·(I;.··. If" .I., •. oj tIl 
II, :Olt!l /'"tljUI,:, .... 11 tt.i .. /I·.uld \\ I( , , 
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l~ Il'~\' i .. : In:1 ;,/;,1 11ll' 1111" ,,· o. f, i,l, 
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I, " 1 ' I I, ", I , All .,' I ' 
fht! (,' r·c,.ci'i<.' 11, l li,.lI , , , 

" Ihill , 11 ~ 1 "f I ' 'f', j '\ , ,'u' rv! .'.fI' • • 

:hf' II\.UII,11 )11/: ,'.:1u" C.:) o j I,u:.l ul l ito:! !>,.~,;'l,. fIU: :1 11/1' S, I'! 

fit " , 1 "1,:1 I' ",t ll ,, ' ,111 r.lll i r 111·.i!",','I'~·1\,:.I'H'~("\"'I.,l 
l' , 01 f~ II '.ll r ' '';:'1 t ':.) , ,\11 '.,:l j ,lt, : I U' \' ,11 (' cn I' .... j(o CiV\ \' ) \:,r \' f lr 

11"'::'1 1I ,;J: . 

Cllll r.i h·tit,,, (1:,1 ), II" {I , h·.T,1 :.lh,l p,\s , t ill:' 1 il' tc,);{'S ( I f I L" 11.'(1 
·'n:,I". ,. 1 . .... :1 " .i ·'i j'·:' cl, . .I· 'rri~tir. D t't" juil i'tJ I~ ) 1.\: for ftr, rl cult u l'i.l 
U',\' , 1 111'1'1' ii tit, .tJ kd mJv .:' I;" of l he- LJo ll ':',i l l(': ) \:' ' I':." I .{ill~ 

~tlf l" 'i1'l' : i o d:J.('r {' C'I , ,! 1(' dlt c t": 1 1:.' ( lr illr h.·., d l h Ib, e rIc-hit' 
11. '1:'''111' .\.'. I lw j{.;" ;'4 iw,d.:; fOl ' ~ I~ n '~I u: (,:' c., l d ,:, II.qu irt·, 

\' I , !.u' • n • 

TIl{' \ c: l: h 
:;lulil', \ },\ i"11 n 1 
I I f'lll ,: lI.n~' 11,:(1: 

,f i I f( l t~ 1 i l y nl ll'r ,\!! indu!l ..... r 11) dl f f ' 1 pT:t l.~!l' ,Ich 
t t . 1(, It ,j' iICh! \t y p:"rthll';:'l of til' .. ni l !; (If I hi.' !' ri (lli . 
,:.ior. frn;- 111 ('1:' ,' !lLll,Ii,·· iIVlicht'~, III(: rol1(I ~.:l1 jr : 

1 . :-'O:'l" 1f'l'. iol1<11 ~oil' i, r .. • so neitl a!> t o lit' l oxic to .'111 !>I 'eiN; 
I I'~lt·il. 

2, ','tlt' 11 111(' ;\1 " \'~.rit'II('~ tJf'inC I r.''i lcd fo l' tiM' 111 
Oil'; 0;1" l(. Ill;: f..ill) I Olc:tCtUl to: Heidl l )" , <1Lou ('(IC."l l o 
r.lrl. l .. \ ·~I \"'i. . t.!l l; ~s lolrr '"'In l t hull t llC' l !>CiolHd rye!> . 

lhe I' p [. i<m 

he l oct.l 

3. ~ O :-" i~'" ;.',, ) t r !''': '''i '1, 's In t'Jrv('y ~ udi~s imHc.Jlf' r.fln(l r o1 1 1m .. ' 
l'.,:".i l:~ 11\,,1 '11 1'} '::1 ' ti : Ut . . Soi l s "Iroo oft n I f' rt \'C l'Y 10\.' in 
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