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IP TRODUCTION 

The objective 6. this paper is to describe some of'lie soiI iwater- crop 
pobleims thalt Were Clicounte'C&I by reLsearcherssin Puerto Rico onl 9Oisols 

,,andl Ultkisl and ii i rzil oil Oxisols and to suggest somne important 
1:1lin'gcien .. i:rt ics and~conlsecjuenicesf10-hgl oilstee il 

hihi aterdsol 
, isorpllne t ro i'.

SIn the t\/6"Pics sec'ral hundr111ed lziill lectaresofsoils h~avetile follow­
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clr~ivtic they are well drained, lighiy weathered, aq~d reason­
ablofhelevel havL~pec1 saliifiyp veeain i uig50 7 monhs'K 
nlot e dylsvkused, for-growing c5 is mi f'htiso 
:Il~an(dcity high, especially inl -l siI Fti) dierinore tile levels of 

avalabenutiets renot onlycdeplet'c1~bul tlf2 
' conltin no11pimnt

ininerals and, hence, no appro Fiable zreserv'es of calcium (Ca), magnesium
(Mig), and potassium (K)to be re ased by weathering, d"' crapCr01 r 
fouind that w~oUld ieild reasonably wvell on tile mnis nSlatiye to Iise 
soils, removal ofa f'm crops would (lei'ete theG,a gd"n K. 

~Sustainedc production of(high yieds of' FOod-grain rops1) such as maize,
beans, rice,. amnd sorglhurn'qn these soils of'the-rhiinid andl suibli) I. 
tropics veq'lires addiltion offliL or Orul~"~bothl ut 9upply 11ino of, 
the nuirent. element? required by cropm Alowcver, Ow SC soil amn 
11enb Ma not eiiminate all soil probleols in manycolses, soil-water criio 
11cltionlshrlps will haveala iiilnportt i11fltiei.ce onl crcp yiei(lS. Adaills et i 
(l967) studied thle e )ecof' 1 otnved hl *a 

above 5, evendurinigIr '4td periodwithout riln I eLCPeiiits 
deimonstrated that' subsoil acidv restricted cottonl root growth in tile 
sibsoiJ, even if tile plow: laver Was "Id,jquiaely limled, and thait us~e of 
subsoil waler w~as restrictedx vwhel '55Li51il p11IW'ms below> 5, irsul~ill 
yields~ were rcdIticed during years ofuneven iaitifiall chati ibuirl, lid'I I 1i't , 
water storage caa of the limed hacr was insuirkiei't to stypily udn11* 

spirtinneed of*tile plaiits'
'~File Ultisolsand Oxisols amtthc. exper imental sites inl Brazil iind Puerto 

,Rcr, Iere largely. .ep~lted6f$exchia 'nIh basic cation ;tnd were Ver'1IW
ai~cid to a depth of'several meters (ilabfe 1) In eadyl experiiwilts, tle plow 

lay r(15cil)asad ( LilCI li~ld lld frtliedto supply the 1o::~a~ 
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soil, andic IIc ci fc( IN(dd( id)1 ,n cci c (d ~
 
cit it iltc (\JccJ cilic, ccdIic
Imi I Imccci NIr1 .I..Lci%Xv tillsIhips IIIOxisccisacld [ ilcli')I icI111,1 c cci ,11 id i Iilcci~i i oiljk ic c st ~ljl 

oI(j .(o 1kmm. Baicilii cciii ilclcBc./ mid l Nticil( 111lqo 

SOIL WATIER RELATI ONSH IPS 

ils c ccT ilc (c d( I( dIci i p~i l~c 'i IIcs, cii c~ciil ca, ( I li ici 

I 176ac 1971 ii. i 11%, (Ifc r c It,) cisc d Ir!i .. 1c !rI Ni wic
 
Ii ic ficic I . iigc I icc 1111
~ ci 1 cc il d llc m. jii 0%cc j11111 t\ii l I I tic 1.1) 
p-c\tclIclt N' Icc,i c\.fccc1l.clc iPci 1cc1i ik. N'.iii iXcicici

icc! gcilmilcili %,Icc ci l ilccl 111ics, 111d Itliicciclui iIii. c-c 
macii. \I Icy tcici~ ci. S, J)IIN tic ct iiLg, mcid cicicii1iiiciccc %%(ic~'I c. 
I;ik(l lot iliik cic)"iklsic"1csicctcicci.c11d Icci 1;,k Ini iImcilic-piuir 'ItIlc"
Ill Ihc Liiicilal \5 Sciililt! clm mIIl, 1i1c rto 'I )ic fuljl .lccn ,iitciic 
4)1 ilmiisililci bc I ics. Stcci %c;flcc (ccclcills fwctis ccc I .iii1d 17) biii %\fci 

D iac.r Ilt. iici Stcill ll(Ici c I l~,ci il ill ci ( )\jdcui i l 1iaic mc

iiiisiiltciw iligifc I . ic'i1c c
Sccld l"iiici l icc i (() cIi lc

1I 10 baric) Awtilccci' iitc,1liuc
1%mii Jilt(diiiijciicci Iccis~ i1c1i1 .1 

SO 
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Figure 1. Scoil ccccisiccc-c tccc ic ;!130i-ci Ilcl ccialcc imi ciJicdI(c. I tc 0ilu ciciili1 iclicucacgainst cdays aflci Iiccliccg fuccI atccssclcc \ccccilcc lmFcicc, Ilancclciccc, Blc'cii (%cidl. 19771;
Bandy, I 97fi). 
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RAINFALL DISTRIBUTION 

Short -termfl (rougliis con, nio,IN. (,orl (I Unr1ig illcCause riiiv sea.01il anddeCce~d clop vIO)'ields. \Veatlicr rL(()lns
milic riiiiI;il (lisl weFC eXaill

ihtitilonl (fig. 3) am!d to~ idllif% 

(' C Cler ­
hIr~lictioli (11ilof, rii:iilss fieriods (itihlc 2). 

unynil i­
)It [filc basis Of dScragcS overSeveranl cl5('k it*ive .12 %cmi,days wii iiout riin ar, ikcl\ ',Cil :11(pilanit. - llutlsrely onl water 

c(.1 %car iijistoreul 
capf'lcity) 

In Ifte soil. Soil (lefpt s (1olt iall.%;It ficld(lfoiredlo)."uflxl evilpwt rlspnritiin atl 6;tlrlir/tlaN were altln­lclted (from, fig. 2) for hvo) soils alnd ate- furescritwi iiill ihe 2).'l~esidepth1s (table 2) iidi catc 11liig dcItI Iis r'quilllc to a;oid waicrl (101iits illCr'ops 5cU5I~cto
I Soil i lit x. 
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Ini other experifflents ill Brazil, Ril':it-Nv cI al. ( 1978) frIm Him Awla icto 5 vears of' ( rop);ing, .slif)soj ;1(idcrv had bccil i'd Iccider ;I c.idlrange of, t rearieci s" Alt nmigh Ihc opriIIII111 cc i cdir urcIIJ1;1%4. I)(c(jitdeterrred, adiiicrc (d ficIlI/(I rIlIIngera. ;iuI~i\\iII lii Ijde., rildordltinary stIJc 1 )hroJ~hcia( (whiidi1 (mlliii'1i11" la cr cuii.t d IS))cl 

talez (1976i) re Is ;iA ( as i Bla/i1i whreichn wl.cjiidh .ii. i.Stvo~c,,t~i uutin ;Ipiprc l ii 11c c ()f Ihic( iiuIl iriIC%,cj ciiid i Imui bj~c idLiredcp(1111 i pi ;ijcjioli. p["IfIeirrri.ihI but III,i c i iiliic I~ cirIri.de.whitc ht rihied all"Isi cICeie' .sr uIm.ia( ci 'mli m 'i1jiIlji-(Istr
of, 11,11 . 
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illiusSt shoml~r Ii ilaiui ) (\iV;iii~ib ci al.. 1976h), ilirIrig il( glrcNI'Xig ,(icasi.IIIt~Ic (%;I*cI1% l)rhucci X-306t) M IIrIIrrIgaict-i JcJlls l((III(C "()Ini wa~tclr
wvihriir Pcili I()A f'iptli (d 
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