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Tropical clay soils, their use and 
management 
N. Ahmad 

I/)(7 ar1cnt tl .-(il - Il ', I'/Ih I 'IIr'Irsit .1 [h/t' tI I hic.s, Y'l ?IQIu , I ditXc-V . t.it 'I)itidtId. I1'(s 

('liv soils arc widch dis'liblIud 0\C' CtOlIIoLIS aIrleis throu orlut clieVwrld arid their successful 
,tihisatiori prfcscs rllloiNC sS hCer'\cr tile\' mrc encoirnlcrcd. lII tropical rcgions these prolhienis are 
COIIIIIIIIIv i'l"-dVaii LI 1 loss rhi\I\%ll, (I12 tdif ',\latcr C.IIScvIAtio ll aid irriMioni, arid 1igilh 
tCitICpr CSir,.Cusiiii.iri,)il diV01g II the surltacc soii. Ncvcrthclcs. 1v carvCfirl l illhtarCIcicnlII and choice 
of siuitablc Clrotps such tropical soil, cii hc nuirde vcry producltivc. 

A S' il is dC'liLL Is, t Clxv it i l -'-. l11r.,I 'CL-Cll trf Illc The \'rrlisll ire cillr dlcvcloped on hasic rocks 
CO Ill' /tl e \icllii eI rc'.:diIct Ild ;111 I'irIIIdiIICC 01 Ci' i(IIs Oilllgi ilk 'IcII <..- iii cl'i L' .. d\lli 'il'l, yr. g v 

AIhL' fielI td h u rto sUh soils is dclvidcLLI' l l t filtii \, c tinlg. o l oil dcposited Itnially pic-\caiticrcd 
fIthIC[U.. Of tilel,.il\ II111il x, tlhe' ;llllOUll[ Of 1i I O iiil. Illill '. ThisI i I0l lCi -\ occu ies Ul- three 
aind ol ll i llillt l Il-h h [Ile\ I.'ttlllsn ile dL uC Of ]1111,dr.d ill l lllcti-, l L I iSill Ih1 \\011(l ;rl d it 
Cllotn sa 	 tilji.ill. I ilL' 'lIlIIil' os lllllatillu io llsc i tii Liti'. )I. ai'.- ar tc it Il.pttill I These 

rhc,,,,' I'oi lttt lC' . C.I 'l'i;IL'. 10 ilgul,,l.X ti" L Illll l h,cllt.Ilem s liii i of Fil t l.. ic clayrl so ils i ll ropLrties 
il l ,_ic'-,Lrt ilies( i v .il'.ltClsil',i ' held ,i\c l and I rllmagL' ll l utltl l lls.l j !. t l90ilt. \;I s 
90 illCelli e i - ilirtiCh: Il l ill I'c Ui'C oi LIh. L itit , d Illi t ti e \tits l, \kCIC r strictedIt sltepi­
ntl oilllLr the cli1m in i tsllante atm ll of itdcn iM llld 	 11'cs i 

t5'Cil, ', tItIl1]l d rslt high Ill id hii Cration 

iL' llu . . l tuu[-Isl i ll'..ilOf l it l llid itt ll t 
oxide 	 l Itth ' l5 ,,t._iv L [ ililerc dLIM rk L icehoriion , 

,hiil ._, il l l ss ltl' I ll i L l tii t. li sa 'llit l \%rc essentieal aspe 'ct. Todil. IlI Ci ll,i eat 
Il l'l. .\ lli, sll Olti l/. C ,t soil , hch til [ oIl I eS\ srilt t Itll l l '. Of ORI. i'.,h:IsL L tlt rpl urties Inii 

llii\ ('l CllJ ,,iL l as cl d lril" ieXtItlcII d highCoslld h it\ IIL hut I theitt hish I'rolile ltvtlll'. iitc ,till 
0llttlli" Ill iltllr ll O ICiOllltll h llctd \I..' .I IllOlrIllrl illolict CoIt tc . Soils thilClasscified ie 
athd plli c, o tie Clt ,llt' u s found ili ain hdl regimies oI i eii . llllljt liI)rrit ,, ,ciltie all arldics 
1s 1ike', d L'\II.UccI' IC ttt. lL 11 i i ansd \ ct icrlk li nceill he. tI th '. 1'_ i tx,.crtL rid. lift dlo ils ll h iex, ' 

I lO illl 	 uired os Ve acit I o asarettci', 	 ,Sil 
s pls tlO'.,I hll5 l II. te t]v . Sot IICIlli C;11 li v -as \ 

t i d CotI t ll.hIit t illm lilicliL d i r,[c ofLCa tionsitt ll iuti llm I llf l ltl. -- dd,,Il o I C tt"ssi]tl \tI' llcll,,;Ilts.11 sOdiUIIl is ;11 IT T-it silllm Cailonl, [Ile. 	 il Noil"w lh sucLh low JA L.I l'llit iltill, hoXicl% plohluCln do otherl 

, ilc IS ( L hI;Il l' d ti ll/,I,, .. it ItI t I Tile s lr, ld lkIICu involvedIId lll he III d ticI, LI I isols \\vhiclh ire areC.ondition ()tel'l p'qopcn.'lJc: \\ tnld he :1f1 tl. . A.\It, , it co. ll onll\ iuccenll ill ;,L.c and', occur'lI on1 Coastal fr~ingeus, 

Lirl s lulL L',I.siI i t is high, Colh Itl L Sii\ ittI rld /ill d laint tls.I e lL t.ilteIi IIll t a icritl oo pf fi\ ltdiI 
i, lik \ it ui I ;I uli .lid c l'd.. nlt ll rti], finetalli itv I tat, i i.'lsiiti tetti Cloul I e xtrenictl 
Ott lluT' il !)hi SiCtiI I~t t i l f i hL' l11rsolr. lIi'tl rcd. it tIr " iOt littlc, i ftittany, profile"]Tfme. ilfu iml ;l 1t 11( 11IIl' poldmiHll i"l" (f Cla,. "oils Hi & \Clov',pilIl'I. IDe'p,..ndil! ili \\,h'll f ltey have heenCl 

it sic,, 

rcl, tiit let I.Xtllllc I tAlI Il ic il l iltl L IdiLttL.I cI)OiliO tll d teI illd Oil VI)usllesClilithe 

tiu v.tlld, and pltili hil ul', ii hL'tie phichll hl i uenced t v fresh, hrckish ori saline Conditions a 
s reLtUClll. 

ll,rih IILill itlm i (llol 'lillol..e) lii xIl ntltr If) l' lll.llt ioll. i lld i lla iL'llitt ll ihli cll,. 'onlditions. 
Iti list.oeo tII I : ,, ils hl.l chlc loss' II1rrIil l illis IS i l l Cil 1 1 Sl'ittll .h\ iOtri i d C erllitilkll CkcullHotO I ' 'olu' I'III ;111I MI ' 1 theml IliIH\ heu I'l"l)CII',:n dsCl lIjOlI HI;ItIljtOnll lt ll I COUld valry 

aflecLI th.\ it'l su illl tr l ri clinedmi' l ttl. ,id 
ateditlrll. h .' ll hi ll (,1 th.CW I JC ' , Colllct. thoCll, soil", ]ii.thi 'l \rir ltlis ri IniceTnsols.s sp. or 

O i th \.C CUIIIiICtII Il I~h Whi ll lle lit l t de c".o',t~ils, ,. iCfield u ti tiol , 111o,1 [illt tillt rird o l laid 
nmake' lhei a~ii cult d i wl lt ;I serious,, lrohlunm \%ill);Ist t)ii L ltl\ rtoling tLpt This isi ate rarl y. 
rlquiriii CnAjL' idhl t.'\ l ,i.. cmstctt(lw s lct t Nii ill toil ' t ,tkitr 	 sL ti l iuciL.' ets iLt \,ttile\A ll soil,, disili'd thie rdcu (Bh~ick Suldan il 1,.'Iarling ovu,, tl alliai. lDeccanil ( \'tt.'llJ.t ColtonI e t, ,,, I i I1.. 
,,oil,,. Black ch,\ soils,, ctc.) 13, 4. "51 iind miny of (lie Plateau of India file allmvial lhlill, of the ,, ulhicir 
In1C pcl'H s ;1., ( l:1lti, l', (J11unlic 1' ,,,.~sI,;\, hunlilc g.lucy-. I 1S,,. t~1. ile i~sl Of SII Allll.. mt iuil ill tle IuL i~ll 01l 
ofithc h10 fonlio lphic i ; iicludedCL til, lli StlinilMi c ki" i\ .'I ilsre ill (;hp, d u ;111(1 ddtli such 
C.'iI,.'e'v.r Illose' of [ihe. AlIIIIoII. ()rilloco anld M ississippi. Due 

ton their genle,. re..lie.f. onlflul deep r of iles and nlaturll 
slow t'itle o Osi'Y w~.. tile, pre'sent l alI proI'sp'ects for 
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Features related to nianagelinent 
(1 1.Nl\St'lls, (11 [lhi t\l+I' l 1+1+. ll.lt-,I'+ h t'r\n)\ Siltl lli' ll1 
1cillllIid l:L + (fillillll llie ot+,tthcll,.+u 2.5 h, ','-;t1tOll. 11 

ClII -2-1ho, ",) 1-3I. 1h'., :11,,o hll,i.- hl1'01\\l'+l.l cinllll- IClL'l-td 
.'a;IiiCn ,,,11 ,\illm l I)CukII'd-., l "I+ Alldl,liid III, \;l\ oi'tlt~ 
t.' p dcit, tl 1o1 (I p"cI+'l \\at+.II Ih IIN-

T''~t'i.-\.lnmust taIiI'his 

k 'II W Ji1
i.\ 'dl the' 

ile' sotil \\,IN' I)hI,+!,'11L 

lilt.- Clllilt.' lj~h.dla\e+' 

-lIddllll lt.-',CttIl.. 11 it is, 

( t,'ldulI1. it 
Oft!lllllil~ill\ 

hc)IOIC (he+Hilg 

ill;l\",. lc ill 
tHj~lOIU+-',J~l. ll) 

,il ht.",I to 10 cilll def)(1)t I, ll Il;t,C' sotil C-iI llI) 1.l" I throughI it 
'+'hAC;ICttL'. dtiltd .1 11.1 (it :ch fdIk1l ptI++a'llm,. I)l , I 'lqLTI tt..I]hPI'l l 1d1;11t1( t'd., IH I\)iKIHij! t11 
;Il t." qt ;il uc t L\ ,+ 1."1,t= d; nlet rl = dhki ll ;l C 1i t CI L'I t t I.'u c i\ u ' h l . h Iulil s 1, 1Iul i N,CI 'll-ll etut i nil't l , llt 
I11111101I I tl .'.l l ; t~ ' l l . l l +l l t t l l l , 
;\.ttt.L C lll1+ll1q 11111st lok' 11111II hIL lItl.i 

+
h Mil 

il\l\ [\ ' C.\ICIIl'-l\C 111oil 

ll til l. i l'+kM!illihll lll It' Iltltll Ct~ti'tl 

l Ch.' l t ' oltiilla,-C HiN1',llll 10 ll,. 
MlillttC'la,+.',' (11 h lli l+!. \,,+ks. clllllls if llin-h 
LII Cost lhl llt.;ls M\hCICLlh.CI.C 1, [ilt' ICC'L 10 llin 

i%\\ l t.xc\+CN \;tt'MCI t.;tl,+ t)CA11i hittll ;11;ldLlt 
JIlIllJIll CltOl) IC(M+I-11s'll.t+, tlfe Lhitl LItNI'+,Illllltls 
ilCt.it Il111(toddI C 110111 CL'I11l; 11 lld il11.. 11I ih i lt . 
St.ince.. intelilnl ktlimin', i,. \k-\ slim. 131 Ol ;lct.s ,, 

hic'lit iiIillht[, tA.' II 
,
1
+

Io IIC. Tlltch CoIIlC1IJllOllHl till 
CMCXIIIII (.dlilillW. 

Il thle I-I,'iN+. stl'+'t't.",lll ILlIIlIIl01 IIt.CL',,Nttllt. 
' , 

s A 
+NdIti's'l ii 1101Itll\ lt llet.' lIflts~ h tt10 I+C 

t t",lli s pl i 'cd+u. I lo It oll t di s,l t HC L", , IC N, i n l lII+ , ,', .u lt in O f 
Ilileh Iu(I;Il. It is CNIInIIttC,. th;tt 40.I) . CCItIft h 

\\',liCl'[ I',lst il fiile 01111t',ki O I IIItt')tl Ifitll liCt. NtOIllCt 
It ) \ \ h ' ' lt C i t IN u t1 11li d id ( f l )ti t~e[ l ftit.',, C O~it L 1 l 
t. 'C, CII t.h~I l.l htr . h e' d tll 'Cl ( 1 ts, il ",:t li il, lit lrl LIMt'...'t.1", 
IlllIItWIMt+ 1111--M IOItl Use+. I', Oft*IC;1I I IIOlOll lCt. illI~l~ lhICL-
ill(!ils I h..rIC AltC+ IlIill\ CXiIltlI',lk', Ill tile' ,\\ l(.I \\h i t.IC 

,hild iikiitLl 1 1hC.IINL' hlds '+dliniu I,\ li ln Mil lt ,,in I 
I)O~lcIIti;il hil/ill ',\I rCI .i iel ig t is, llCtiskt. 

+(11~\' ', ils hmi. c ,lNt.oci;lItilhk,.c l'rtloh +Ic ' illst ld 
[I (L~iMICH11LIntn. lhe I'lI()kllul 11 11 il if 1t1hh iud ',l 

,"luildllt:lc 10 Cir('+)r l I\ dt lll Ill Ih.llp IiI,+ 11;lic c 
,lIli ct l! Itl l' c i s \ i l tt l i l1l N ' 111 "+,ll , + n , illoN oi t of t h ,.., e 

sotils. ,. Intl. (lk-..Noi ll~llNIII I;ll 'C\ilthir, \\hiChI All', 
t i]I; L C Sluh l 

O illk, the, 

p l+ m loa ll n 

Ic\ik tilt. ;lilld 

h II 1 C kU l \ 

1.i l IIh ,I\ 

W\ Ih I I M 
Iinnlt.;il, . l 

h eLC J Il iud Mllt i s, Npt. c ili c , ti'IuN l it i ml2 

O+l"IlO' tit llilit.'s h tc,.,,htil l IL. ll 
It[~ illio pI~ lllt- il ,+;,tsl l. D~uL illt il t t let 

ll1 ll llIlt illlll+ lI'.-' '+Itit'C ~ll(lilt. 
h Ml l l l dti l l L' l l ll' e (hI ft\ s c';tl t ll1+ hI C l ti 

lln t ,hilitcl ciil'i ill IC'Npt) n ,t it) tillao' , 


it t l e,. d o.Itn l S, ' %% +l :
\ ) ]h.. ll ] t l l h '. 
C NO~l All soil MerinICIlt. L'c(.lui6 11 

II , subl ocksnLhiut'L 

ilt slils \.l Of. tlt.i,l 

VcIIlNtl in ll'llitli 

ill pi kip iJ+ll iil l Lt il e' I il i 
so~il hf;,, il I UdL' lo 

C'\cc"+ I l~t' ll i;llionll 

ifft JIh Ntic (lfe 
MO Htl l t ilhdliL; 

~l.Itllt htl ', i ,l \r\ d.ifficult. 
\\ht'Tt. lilt' ",tnlficL COm ldilh ll of i; 

Cml heL N+,.'LllaL;" ti l arit '\illo-' 

ot mi't l o i dMI . \ t .iel t I Lel , l / tC 
m uc k.;it,,. it;tl'il ]licili\ l'illkn lt l "lli,.h 

it \,\k.LiIll, mi ho.-'co likt'n C01I'"CN .'I% hC.Clll IIf t..i g ll M h 'llIII ntil ;11ld, ',\\'l'II hill(l \\'CIt 
+to le 1)I L-,liun Ofl I[t! 

I hil=. l (,l;I k [tell(1 -1 Ill this, 
C o nd tiohn . l~ s o. i l t i 1 iI i l] tL ,, N tfl t p ho',, i hi~ 
1-'IIC~ iL'\'' Need't hL'd I),..,l+ittioll IN,. l.i t.ICO. , k:0 11IL-tl 
10) if Ilillfli\ nllo~is l illI', -'C iL~ ll" ;i I), rit~d ',A.hlCI the' 
(1 1t\' fl -+ h' , l ofI ir t i o; l i o ll [I I ll ot )h%s oil is \\ t. IIL+. i aiill~il l 

th,-' )Oilll ht .'L I hl~',i'"ILIn C+'IhCNi\%t.. 

()Ifl I e C-\ tfilli- O ithe dh\ "O+il. \ii t,.+'t r., ;iI lh t.'td ;it
'+

dillcil(. l Im ct. mou~tndtl ht.e hhcks (plikll-o, (1l tlllits o~t 
.,O~il. lh IL'NtlliIil d.illI t.C'nli;il n .\Cllilh! NC+,r. t11 
diflitniAl p llirt.,, %\ithill leL "o~il tlllilnts miI( if 
c e,.rl t ail n sl l il. ( i Lt . l i t h Le sL Ipr e s snU l t. i t.- .sUl t firt 
hlli.,r-ill ,v tle ,ilso' hl,+ck's into tmoich s.,maller nts 
wv In m n oi niiiI ltNi i l ir ki' t tc,, \\ i lhhic h o, ri cscnhl ' 

,u h-;inm l ar %hl ' [3 1. lh w k.l\lth r thi ' t himpl t.. l l .eki 
s ouil f l it s Ito l e , l ll t '.,l ,II ;ll t a it - hd. , ll otl i ll l e C o n d.it i o n 
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111 ld lsl h , t il k ;i l k- tl C ll dl.-Nc MI l ;it "'+, ll- ;I u(lC h i I ' :M 

t,.' 11C+,.Ad to+ 'lh1 l;lt 1,111tM\\ 1lll'it.'. '111 
li lIt . fh+ ile iHiIIJ(d cLOulo thils 111;1 theset. ;=tic 
%,\t.illNIl CItlCtll.t M,ilk ! 

"'Ihis,lhiiurill o ,uch oils'+tll kctilli- mld (1,,ll is 
ill 1ICI il It+,l'I illllt~lICt.. lill ;ll i[\ I tl; [ll 

l tt. l Lt.is k~ lht.11CIMl llitill t01 nldhI,.. il,+' tL'C. 
11hL't1.lltC ', t\\o t.iwclosit)l, I th iI\\C.kCI ill l'+iast 

I U~ IICIIC11S I n 0 ' I ttLI''l C It IlK' I.i,C\it'.l~+l. in 11C1 iIIC11 

udMi M\\ht IL.' itlJ.. l ,.'0111..' tle
' llitlt f 101,. littl',e[ 

Iil ;I+llIld thc . lm C'ilt 01 oleI. \\Vill) tinll', +lllil1"tol 
tn lliIlllt . NOI, 1I-0llk' ;tt. Cl effec+'+t ill sill 

t I+,ltClll' k'luhl I i Islth'+ ')'l -t'[ill I iiiICI Thisltl. 
IN C,011llllll1k . li+lt[H Hl)tilH\o+'ul)tIIll\ tht.' itl'llit~ll 

+i, C' t itt l k'L' l 
Lis.'l 1 It,*i] .I I t.'rll, I(CtlitdIr lit i\t.ClI 
%+h1 A i t tIII " , 111t t tI, .N.'] lh e 11h t.L- i s \\ h r t. thfi l 

,-h' \ Ck )IIil 
Ild)' Ill ilt()[ O\Idlt.. ',:it.h CI t I; t.'llCti\LC''(lilh\ 
h~ l t.I-l I C '.sit l ' i1 ;l lt Il l ( ) l Ct. i 

L st'* i l i s ;l tI l'+' L -t. 1 1C'LAU NCt. ill IIh, 
Ctollklilio+lls+ ,m c. !,lw!'t.k illlit tl'lhit+" ald. [lhi 

,(It+siccmtitll i,, 'lliolhtkil the+ir Icattill-,: 

I)lu',h llninI ntl , ill IllIt .'CIt.ut,'Cd ,.t,01-
I liet. ilhIll\' (11 the.",e .t ill\ + ,.~L l':I 1l 

+ 
tot tHim 

oll t le h + 

. u1 )-.t i l 

ilo~ll is 

t11S'li Oil 

inflic n et 
llimiciLll . t i,2rv 2 sho w+\\,tilh u llct.e conditit~ of, 

,;I soil, ill %\hiChISIt l lkl h',i\L' 1l ,h21 1l+. lD C t10 
II I inL I :ttlt. ,+' inttl t llt~r llnitCt"MI' COIIIIIl l 'vll~M O 
Co11ll .Yi (.' " o~ " t. , i lh e h ll't Lc ( ]l l li l i L'nl U il il l ; 1hlL It o i l 

Of \\i;1 l1,'I hit.'h is IlllitilliI wCh IL 'I ,r,..'ll Illil¢ t­
; h.Niir.'I~ h ' ,I ( 111t l eLsu l t .. OflCl i.\ N,,is I MI O CiclL 

;1nd h,.]I[ \%ilhlin til h ,'l o. i rtlctUrcs. \\'le[ :.;lrII il (l, 
file+ so~ils. n\kLll all(. ",Ccoll,.c \cl\r Ctfllesk... tile false' 
;l2!_IL'_1llt.Cn (. inlL l(I the'+,Otil beLco m esL's+tick,,. Ill (lhi 
d r , in l - t ti pi~ sc. \\ it h l I h tile l f \ o'i tl r ,l t l e ns oil s 
shrinl Li 1(.this, lCstllsn ill slil-1h ts hNi.LIno..C 0 tilhe 
:+s'Itn i t.e h i l , mle L l l.' l ' .i. mlWcla k ' (.hc\ ,.I op. It is 

lil +1 ht.liu\iLId thi11 tlht. mc ;tic'IL \LcI. inmll+t linl 
Ill flhe. Of;1;~.'11'1hese,,Lsoils.t 

I - cl~t,.li-rptr1li il.,rlt l ps. s~~l+n ;iNs tw a;l L'mIIIuc.h 

id+ itlipitt.i'd -iancs. lhic m.i',cks Ilimit \,+IV ilnpolirt
 

Ch ill i l l ,,I 1111r 11tL fh \\ h Ich t l e ledi. Mil' <J a
s oil h L C 0 I t' i iL' d 
itol", i.lleL l eL. 'Hie \toi,,I c.lea'teLd hN tile' cl'iac k 

'Ih I pio+,li ,,,l ',skkn 1I11i 'lrlicmul l , ill tile nulths il. Tile 
",tllakICsolil \\t.'tN d it ;I pfil n ;N ; u t le oh' e.nings o.f 
fl eL mr s C Ott l I. h e Chlo, e([ n I~u ChI N Oil lI C l lh t n t h o~s e';I, c k 

(ICI)Ih: this+i" \\h],\ ht. \ M el so+ it111+OtAH-t ;in Is, ' l ot 
filtl p~tolileriitn. I hle ,till nmNn 1wUit\kekn tlht. mIcks' is 

Cf\ (.I', 1I] , W. \\ i l t h tulk .dL' l snil \ ' n i,,n.l ir' ',IC;lIt hii i lII1 
2. ill Mich d.I llsIna1ll'iall. it l,, h1;l\'L little. .hlllicc of 
nl'isin ! niolilicim l I t+\\tIh. ( )hs' \,t.'lio)lns o i eth. 
l'h l ltl lof fool , lt\\lh ill \'li\ "otil" hil Il it) tlhe 
Co m tl' t h th t.'lll ;lllmlL'llI.,lII 01i ClI\ soil, IN tile 
11;11;1,.'L'lllI oflNil mlicksIh. 71. i thisco~lnnctionl it 

i , i ll c'l " ,t i l w li l t ill t h ,.e ( i e'/ i r i l cl, t t l i f e S lI d ,w l.I 
tn he' Iltlllllll Cltl' Itltll icluhdes. if lotllhl Vyem Of 

l lh \ l , .' r C.tl ew, Oil i , Crl' l)I) ,(.l I\ \ ICt. \ 'C; Hl\ \\ il t unski 
to irr gi l . D itcl'i or il li li t lh til s loh y ic ll 
Ct on d.il i~ n ltl ld t )CCtl I r u-t . L ,;siVr,iv. d i in li th ,1. Ih lI V C 
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Near,, ii ctllinft i th , Itu kitl ;thItlill\c,ii ilf\i, 
'
CSSCiti;IJ. )1i1ii

.! t11s., ilic Soil (hIitS LiIl)Icici\ Ml, ti 
ClickS LIc.'cl'h p 10 thi'iiti' ilittii c ti\lllI .CAIcLfiltl! illJt) Ml I 


\\:tcl infiltIiics I 


lSoi <idc [ttc'l'~lol. 


\'ci sIi iii'c ilec clacks MieC']lO,C' d (1. ;1 ,Stilcledb c ;ilhlAil ,il lllltUCHlItl
CI 
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Figure 3 A Vertisol in Trinidad with greater than three per cent organic matter in the Figure 4 Clay soil weih peanut (Arachishypogoeai in the Sudan The crop a, crown on 

top layer recently tilled and p'anted with eddo (Colocasiaesculenta). This soil could be ridges. Note deep crack alorg the drain betvveen ridges and surficf crackin i' a cr:t 

tilled more easily thz.n that shown in figure 1, due to the higher organic ma - r. which oevelops on irrigation. The blue obiect in the drain is 16 cn - 7 cm 
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FILqure 5 Growirrq cio ps oni ridtjes IS Lin,1,rs,iI oni IIt ',,In teSudain tfis i tIri,sc Fqu I. C IniTnriidad. ther cambered liedi shown li-,re would hie adortqua!' fo' LCFC11roost trctI:Sed land layIout for :ottorr iard ills-n Crop,, to fi ltt rmjatoon Xtimri wotl but qlte unsatisfactory f~j rilizeie rows of rrraize closest to trw drainsfi c ther benefits cilflktily A reii orialli crot, is oltamrid on inly abiout or, third )fth h- it Tiufl 

"o 

Figure 7 Land slipping is an important forin of erosion in the clay soils where therc is Figure 8 As seen in Belize, gullying is not halted even by tie exter s.' root systeni o some relief, The slip shown here was caused by underground seepage from a septic cohune pain (Mas imiliana sp.).
 
ta nk, Similar slips could be caused by runoff water from paved areas, houses. farm
 
sheds. etc. entering cracks.
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TABLE 1: CHEMICAL PROPERTIES OF THE IRRIGAI ION WATER INTHE GEZ:RA AND MANAGIL CANALS AND OF THE WA]ER IN 

THE BLUE NILE r 

El Gezira Malla il Nile 
° Jonc Octoher June October Jo1ne October 

Total salts (plpi) 195 100 199 87 198 87pH 8.1 7.9 8.2 7.8 8.2
Na (r,e/100 gin) 0.58 0.17 
7.9

0.58 0.19Mg (r.e/100 go1) 0.74 
058 0.19

0.4,6 0.75 0.38 0.75 0.39Ca love/100 gin) 1.66 0.88 1.68 0.90 1.68 0.90Sodini idsortioor ralio 0.53 0.21 0.52 0.24 0.53 0.24 

f Source f iaaris e Soils Section of the Ministry of Agricultor, Republic of tie SudaniJirie represents coniitions ill the dry season, and October the cool season 

dilfl'tItttiill )ftttiittCC Of tt:ti1 cCoss tle cattnlhcr ill l;ls I)Ctlpointed out that th Cost could lie iroltivitvt,responise Io leseIactts. Thc adr al o t in ot field Clop)s, tIutuIIh i' crolppitn is nil r,.allyilliptdtltlulettoh) Ittlclli+isllitll+. li (] "tl;lI. ill oltder to itenive hv tttptovilit tle drailtooc tis ti v go a long
pilsideI t sitisIlctItl , Ials ttt to itllit% tot C1lCe way 1t) illl-set tile cotI. Also. tile h\ t . ttelll helltl of,Il Ittltttlts it l' llC lte culltJsalt~i tl. it is suhtlt_ e,tIdititr has lo Ie cutllsitlred.t.estiLIttt.I 1tt 201)Cl CCttt of the laind sull;ice is \'hre ,a v s"oils at to he irriJilled, glell Careoccupie d hI\ Wlt CliIIC5s0 t01*;ll CtlleitliCs 'tltd tile slOttld Ie .rcised ill elfectingt stlitnity control.itst:1l;tuitO costs C\C ,I I S.(S I +.rI ltcCtare.,. tSalills tjtno f tole,s. soils Iy fltlll ilri ttitn alisRidtr'es (ligiltes -1;tif 51 are \\JdClh' itsed lot ]ltiLitio wor'ld-\vd.C i-Olttni tid tile i.CCits iC;I heli,+,.l clops. Siilltilllis tltl rido.., atl l.illo d otl Catistrpl hic. I.;i.c itc as ilOflatd lor \whItich costlyCiil)Cl).d I Nds.I( tilte dIh ;tlso Illcid Oll fill 0or rclattltllllit l 1 Its.eCIt carried oui Could e Illade1t11ded liti d. I lie ,t1.'ini is Ileteitt'itCd I+\ li etC o ) tttnc ltiJ\attlrl C itt a sholt tittle. (tlt1itotly, th ter 

rt.' lter.+'il ls . I . ttieh t 1l itr tile lide s Call let., tille i uil a luto t+lecl' sliig,soils lits high s;t!tcototent atldllig l l Y ;ll,._. sint.'e:
tle stil 

tile.\ :lie lornl ,l I li l ill UI ) lticlll.\ high soditinl i .lsoirlliot ratios. There areill heis,. tl. Il this svsteii toip soil is exccptiotts. htaveser, a t nilt.,eitt feitlttewater oltOInltCCttItCl iCtIC thie Ciip is actuall pl nlt d lli l tt. Nile usel loi ittiii iti itt the (iu ira scltellcIli 1,;tii0t \\tt'r is rl)ie d tliittr2h lt;llis t itt,etweeth the Sidii. Siict. tiis is itiC 01 I.ltle ,rLst ild ttlstridl ,CS lic'tttis -I Atid S) tnl these lso s is isi sti,:CC t i,sl itrrlik tiint ll jcts, itl Ih.' \\it lI, th, ltiilitvlllt itin C 'hiltti .ils.s t.lIi t.CC ,ssIV. Ili tlrdt hlo i i lie ittriI;itijl 'tiul ;is, ;I actoriI l I its stcss i.Sltitnctiitt s lls. thei iskich i lanl t-sseittitlly lii. Si!tniliC;nttt. lh l..iaN he~i fltlitp lilwll I+,,.'l.'tlilc'd tol illip ll),Y+uI C,.%C+llgIdlJe..nt the.+ 
I si I IOi lte itiis tlto+ \\aIt..l ill flitc llltl illJil-' titll ,.;tll;llS ofl the 1:1 

;illis\ lir ,it'is t lIis\ of \,.cStlr. Ihis fI:o tlul is less Nlatlil attn I 1:1( u.i t 
tlitu its iNi (lie c. ts i ll\\,.l'i s tIlteofi t pla I i to tttelt';utllis tiitit ll ,istI llCi' tieII d ;ll " iof t ihe l leNitt i t thtle itnuike (Selit l)ltlll) litih(rd. Iiht uiclitilttiI itt ilt (C/iltt I'lojcC fl ttle (hltItre l nd div) nd ()cltlurei (Cooll). Itt this case.Sutnlli tfur csirIpI. is Ihisud oil pliittott, oi ridcs. thnL is littlc d (it sil stlintisa(ti llaId Ilt.'luloteHi l fl tiitlT is lt ll ti sl tl [ls 'ttctI iieral otil scit tlt. is iluseI ilIt ,.ilhtui il' aitiltioll. lhe stlicsich s ft Ie )ttlin I_)u)sVls (ii \ustraliai an.d l iic iti'is of1 highIs ttli l lo y-lyl l. r;ilall sull ascuilti;iolt . \t ich \ii ll Iei t sidlucnd ltlet. ltni 'h.r \;lt(it i datSittitliti . . ietr 0* i.\CChi.tt ftmlil' 

Water management is as,iltlh.
It his Cit. si.stL,.il tlIlt h +n aplrlvin itrigatit(ti i el tile itulos ifllicut pticill s iniIh 1atl ,; llicnt wisatcr ti cliv\ urils. this shl hlIre dnlle rl iidl intlta
(l chv soils is ,icllics tillc salisli extrnatitf tll a ttdtti tIipt u lcittllic sh)1v illd iilllfete \\).'ltng ill
ttli l lteicinu l iltC.I n et tixtl-~ildltilaiuc is uli taitctl siils which Coul Iestfll itt ttil disrlhttiti o l tlv soililtru irh Ititnl l,,t itt is iitU'ilit llctl tfrrisi. Il iIl'wukr.cct iasls cttliitg s,.'stt d lctrlitaitlt itt lhvsicalthis is tilt it.'nttul llct.'trease (tile to slwis ilc t cnditit 1131. lit this ilslitc lurr\v itricilit islltit.,llissitll Itltult, hr li. soiils. ictllit l . l fCuldhe l rt.de ilt spfittklcr it igaii t. lii s+ tits alsit,inLdCitid,. lii etiu.lUll1u1it.Jt s ingt licasvy aillill 01 u uids the nlCICtituits fWtitlsiter lilling il thle sirilirligaiut. It lih/C. ilt!C dltlitt C is stc'cssfithll set.Sl sutl i. 

ill isstcittiiton witl, ,itllrC d h ds Iv sOil i I111i"its. 
the litils Illtill't ;litiss il cilhre.tht lhis Fertility maintenance
iuttllhllri ll J'm\tIcs ;iut.,tittn. nttIlill;ine I'il tlll/le. )epenilitcii their t ii i tl ,lecte l'le( d c..fui it ill.Irns ll tl otichtI lield ,,:ti ,s. t uts ldI\a 
;l11 fC.' I ohltail,.nl ill ( i \\ l C'O. , 

lti i llt Cliv siils caIn Ire nlUit ttfl,.C. l-x llptles (11this ,ii thte 
tlttE el tttll t' L l) a litng I) t s ill Australi. \ltt. Ili1h \ilnds iofhcing toe.'d CXICfislllcnli lll, to! slittoi cl ctlIllivitlioll: etledl Crops and lil seetls tlhae hr tCc -,iilt d Ol11

alli anthere i"les itic itudu [li l t 
t I

l f hr I,itldCd ti0 hllti reriun wstItlott int litiit itl ltilisets. Also. li a ItteC-lIC s.hirCIi C tftllttlititnln , . Th e tll tiiO ill litld siiils dc]lJi dl Illr ll ICC'Iii II ile s.litlltl, ill (itiv;IIgratlitgatl tttiltl nltaitice is llptacil Nlsts l \ ilt ii l ant tIi tlal i. flttokCei is iilte t ili tful l ink
Irlsintad ll tlett n lltae. Ill India cxl..netitct,,i ii. Iltrliielt. lketi is t wolh.. rcspitsus toi dded,..
being calrid out usingc tile lrintae 1101.I liisevcr. it Ilitloell cutld fr tltaitlled loll alitilst itv clty soil. 
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ll ],)Oler Itt,.",., )I' II l ,, l;'llm t.r m id ope l . ;t''vl-,, e1Fn IIIA;IlICIIIlIC llllM I btill l '.llvf ' trationct slL<'IIh , it 
+

tariln hi+lildlhlg ,. \\Nlf t' l l, MLl t",.llc.' s t.I,.Ct,..'S \Cl.IX is+c,.'l' l+.'.'i~t+ ill %%Ct.i C0111101t ;tld- ;dhI ,,, th), -,O,\Vhil,- 01 

selli lls pto l'ills mI'tlli ill ! ,.'X .'t 'll itit'L'ling ilipults., pi'-lt 'rnitin. 'l .ct.cld ftr c'al aInd ',iislh ,ic ry Clop
e'stab'lislf ,+'ilt. ,.\t Ipt"C..lt, lic itl' ltivkath ll l l \' 'N,iis 

' Pasture use is C.xMIdiIitL rp'lidI, ill tile tlopics. Irtit'iltl5, ill 
•IN 11C osht.t iIIIIriU111 It' tpl1)ic',ll clAt, sotils Ariti", and ('.t.lll ul South Allc'lici.
 

wvof Id-\%itle is i s IIIIII11lUt .' ''lt1 suinItI c', tov\i ( II L!
 

11C 1 IIIi I f!I; I / l"+)I II %\ 1 t,, ~t. )L llL't i\ i.\V.v ith I 0 \ (\CIII1l I I IlhI 

l;iti\C' griss st'ciJC, \Mlhich iriui lil'fil ilIi' t.ld tit References 
dI:-' Or ,20O LI Ill;1lltt ;l is til (I[ 1,CJsI Mi llIC'Ls. hit' I .1 10, Sll. 'ii . "tilt . 31. 
call enllge' is I0 lit it plilut' tMr c's ilclh ,Si. Ill.7I 

, ',l 
1

call Itillail pl iiuctlis (llr itlhtloillt tI ' .I . tlL s I 'I .\'imi d. N aid I'i,h.id. :;. I J +\1 , .. 2 . 2. ' W . 

ure \ilit i.' t.\ ft ih ',: i,,tslics. It I, AIiii,\h d. N hll. Ic'!'' c-Is di o l 1.1\011nM H. Ihl' Still 
. W til. . p .is lhiii. t ( (I d. I' ',ilA ,,.'. N I; Sinmc, iti i. I' 1Ifal).

illiplro'\illi il t' 

::(,L .diplit+\ of tto l lg ]likillis it) So~il m ld l tIm lic ill lD ntil1.],R I All\ D!OiI 1, . ;. 1916, 

T 'ti ii't l ' . NI t .m'i.,. ' K''5l2,4 

Rice ul;tivaltio I i . i(+;.l l t, .,,,d. Ill. 33. 11179 
Jittll l: lh. I mid l mi\t, c.:h. lop tSm, ..I 7(,. 

LCIlditi pit> sl O ii ttil- \\ilh tile ,.;,ir . l'c' It I N1I .5 %t . I, ,if 

, I . , 

i
,

lo~rai e plam Jl~ c.l\ souils,: similar \\t rk lh.eilng donet. 171 1 tihin.I N 11"1,t' ++l l111 ). 59. 1W3 '. 2 
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