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PREFACE 

CH .\NO I! 11 the name of the p 
diSCO-a dictated subject m 
b~· demandinJ SOh&tlonl to 
methods have become more 
ir.dependent llUdy. each IIUdt 
or bet pace. SimultaneOusly, t! 
broadmed. which mak• itcu 
S<'ift and tbt bioloJical, chems 
The cbanaa made ift tbis eilb' 
soils and tbe use oftbls ~ 

Qrowina bowJcdte or 
d~led major ..... from 
more •• a ndpiiDt of orpaio 
tht aty. ,_. wutea include 
icats. domatie IIWIP. and nL 
cases &Uid properties and on f 
1$ a ICltnlific cona:m. 

This eiJbtb edidon rC$Jk2nd 
\\'IlleS m IWO Wl)'l. Firat. 1 1M 

This chapter ~ides • ,..-ncr. 
in soils, and their effecw OJ) 

chapaer on animal manures · 
c:onc:cpts Of animal wasW$ Ill 
as tbole concemed widl w I 
to take into account aspetlS C· 

Anotber marbd dlanp 0\ 
or soil water. In recent yean 
concept ol water as it cotcn an 
thro~aall planlt. and is fiDall)' r. 
Th11 concept of 1 soil-plaat­
for major chanaes in the three, 
of water u it moves throup a 
undentood by studcntt bavin 

Tbe iatr04uctory *pter h 
biatoricaJ ~lopment of soil 
of the evolutioo or curreM c 
Otapw 12. The GOmpreheut 
me1u or Aariculture ia empha. 
other eyatema. 
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fiGVU ~I :3. SuuiOIA or heavy mc1ab and lhc1r ~o)'.:loll? m the 1011-watcr-••r~n· 
illaecotYillm· It llhould be noted tbat the content or metals in u~aue gcncr.lly bui14s up 
u 1110\"eftiCIIt i1 mllde fr• m lef'l to ript. indiQitiDif•he •ult.erabtlity of' man to bca~·~ 

.WW1icit!. 

It il obvious dlat wits are only a pan of the biolo,ical cycle relat.vc tt' 
heavy mmls and other inorpnic toxin contaminatiOn. At the same time. 
soils 11n: the ultimutc depositories of large qunnt:t•cs of these <:ompouads. 
F11nhcrmnrt.lhe vari«!~' ot' chemical reactions \\'hlch the9e clem~:nN and~o 
iD soils control" to a considerablt extent thtir • .tt.: "r 9c:bnt 1f not their 
removal from the cycle alto!ether. A brief surr.ma~· ('f thClll: rCMCuons &ollows. 

21:6. BEHAVIOR 01' INOR.(;A~I(' CO,TA"INANTS IS SOIU 

There is considerable vanalton m the l~u nt' thCliC elemmts present &rl 

soils ancl plants. Th• is bome out by the data ir. T ~blc !I· 6. whic:. ~1\C the 
raJliCI' ~ommonly found Tb~ relativ~ concc.,:ratioDS are of parttcu:ar 
slpifitanu: OD tile behavior of each ol' these dements i~ c.:oasie1ertd. 

four of tbe heavy metals. 1jnc. copper. ma:t,anese. and mckcl. h•tvt: 
limilar .:hemie&J c.ofuarac:teristics and und~r,o samilar reac:ttons •n so1!1 
:md ICl will bo diseutsed as il fTOUp. E11ch of the (Jthcr clements II sufftcaentl)' 
dift'erent 1n ir.s propcnies to be a,iven specific C<'r.s1derannn . 

.tJSC. C'OPPER, MANG4. ... ES!. 1\.'llt: ~"'C'Kf.l.. The :'l!OtCtion of these elements 
in 11oils is defi1ntdy aft'ected by the pH. oraanie matrer contt!lt. and Lht 

olidati~:~n-reduaion status of th.: ~1"11. ()rd;nanl~ at pH \'&lues of 6.5 and 
above they tend ro 'bt ollly slowly :'1\-allable to plants. cspcciali)' :r they are 
prac:nt in their bi!h·valcnt or oxidized forms. Coruequeatly. most soils 
wiD tic up relatively Jarp quantities of thee dtmcnts if the soiJ pH IS hip and 
the dnainup JOOd. 

Tbe teadcncy al the catioDS of these elerncm11 to "chelate·· in the preseoce 
ororaanic matter decldcdly inllueuces their behavior (seep. -'93l. Tbc rclat!ve 
strenttb or chetatiOJ'I is sen«BIIy copper > nickel > zi.De > manpnese. 
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SOILS A NO <:HEMICAL POLLUTION CJl. 21 T A 8 Lf :I ; 6 Rlutr,. 4_( C~traliorr ta Seil1 ad Pilmu off~ El""'"u 
wltidz Som.ti"'l~l Occur at f:lffli:vnrwtta/ C(ArQ1f1Wirfl,. --------------------------------------------------E!«arnl 

k-ilt .... ,. 1\nenJC 
G. I~ G.l·S 

Boron 
2-100 31)..75 

Cadm,~am 
O.i-7 0.2.0.1 

Copper 
J-100 4-15 

Fluoriae 
30..300 2-10 

Lead 
2-lOO 0.1-10 

Maqa~tesc 
i00-4.000 15-lCIO 

S'eckd 
10.1.000 

' 
%iDC 

J()-3()0 tS...200 • ,,., ............ •:t 

Since iron i$ more ughtly adsorbed man any or them. Its prtstnce in. tolulllt 
form rcduc;es ·~ chefatiOII tendency of an thtR ~!eft"lenrs However. hip 
pH and good drtunsF reduce tb< rrobabi1: t~· that soluble ir"'n will be prc.eu& 
i:t a~preciable l.jU&ntlttts. 

c ADiiUCM Only in recent ye-ars has this ~.=lement been suspected of beml 
toxtc to bum.tn populatiooJ. Abt-ut ten )'CoiU'5 aao it was reponed ..,, 
byperu:nstan of laboratory auirub was assoaaled with prolQnlld low.Jevll 
ft!ecl.inJ or this elem.enl. There has been too littJe rtsearcll accomplilbed sl1loe 
then to determine the SOli and nther factors iaft\JCI\Ctnt tht c::ca•r ot cad­
mium in food. LikewiK. there is little information avliaal\lt on cadnlium 
reactions :n soib. Because ot' it~ chemicsl SlmilariCV to tlftc:. boWI\'If, a would be expected to behave in soils lllucb the same AS doe~ &iDC. Fanlltr 
research will be qftded lO determine bow cadnuum behaves in soils ud boW 
it.s concentration in plants miJbt be COfttroJJcd. 

Mt~C:t:R\'. Research 1n Sweden and Japan as well iiS rM l:nited Stat• 
lw called attcnt:on to toKic !nels af t.hw tltmc:nt in c:ertam species of tttb. 
This situation stems from soil r~uons whereby mercury is chanscd trola 
insoluble inofi.&Dic fomu not available to liviDg orpnisml to orpafl 
rorms tbat WI be .usinula.ted easily. ~etallit mtrcur:y is 6m oltidJud b7 dal 
followiaa chemical reaction in the sediment layer of laic• aftd stteamt: 

Ht()2.Jia•-
The divalent mercury is theo converted by mic:rooraanisms 10 
mercuey. whieb b water soluble and can be absorbec1 throU&" the 
by 1ish. 1 be mothyhnercury can be dlangr.d to dl~thylmereutY 
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