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Azstract

Cricks3sa enz 2173¢n2a® vre wall tcaptad tc tnhe hars nutrient
daficien® anviranman* in  the sana=-rid trccics (SAT), tut have only
mocerata tolerenca t> sslinity. sF3uth and yrald of trese cropgs on salt
atfectza so1ls un tnz SAT 135 aftected by tha interzctions hetusen their
harciness tc tha $.T arv.ronmnint and their mader~ta tolerance to salts,
The 2xtant 2n3 tvses of sait atfactag soils in soutk ard South-east Asis
3nC thair 2validration arp briafly discussad. “Jwevan, the cost:benefit
ratid for gmalicration is senerally unfavourable for dryland

agricuituri,

Introduction

Chickpaa end pigecnpea are hardy crops which heve adapted well to
the narshnass of the semi~arid tropical (S4T) environsent. One example
3t trair rardiness and 20aptation is their ability to ¢row and mature in
low=?P status SAT soils, without the need for P incuts, when other crops

such as sorghum and millet reauire wmoderate inputs (ICRISATY 159813
" gl vy

. . ¥
inother  example 13 thetr apility g grows, 1?‘:1

anvironmeats, praviced that tne soil has a high 1ab1

Iaternetional irops Research Institut: o
(IC2I5.7), Zatancheru F.0., 4.7, 502 328+



stara,s  s:tcacity. “.u@vrrs D0tr .rho-~  9238r *C Rava orly # macerata
toser.rza to 5 linu*y (Ck Mers 1y 07 Llanres 1y 1) a@ cen theratfore
axpeC* 1=*arsitions  ~atulan *ns 33 arat: zglt=tclarance of these tuo
“rops s1% thair Nrrdinass .n Jtpar raspaite, ~ut tc consicer thase
1nteractisns, uwa firs* ~nes¢ o koo» tha *ysas &nd exent of salt-

effactac .o1ls 1n >cu*t ana south=g3as* -rf1e,

.M trie rFeglAn -= H3uth anrd youth=a,er  4e1a3 == Ddonramparuma  and
sanzsyspsakry=  (13:z)) astiretag that an =raa of 2bcut €7 m ha is mildly-
to rocerately-zftect20 witn -2lt-ralates orotlemes. The majority of
thesa proclem so1ls  ara s3line (L3 m pa). Tre raemainder oare
alk2li=-32..¢ (12 v Fa), or aci--sulama*e soils (5 n wa). To detfine
tneza catagorias, s lir3 ed.ls  -~re those scils containirg sufficient
s3lts > racduce tai -rcitn of plen*s., Soils in tha other two groups may
Aot nava & Fi,h 5alt con*tznt nos but the effects of the original
composition 3¢ tn2 sal*s parsict in the scil. Ir  alkaly scils, the
JoeTinanrt cation 1s soocium, and the or2sance ot cz2rborates and
S1Cerdanates r31s.s tnz pA 10 =xtremely high levels. Acic=sulohate
so1ls are usually found after the intrusion of sez-water; the reduction
ot sulphate causes extremely low soil reacticns, resulting in hieh

concentrations of icnic torms of iron and aluminium in the seil,

Within the South and Southr-east Asian region, the 1location and

wr
casusas of salinity may be grouped into the follocwina classes:

tF3m 21-=2r cerisdic 1runcaticr by seasater or bra

1. Ls@=lyirg comstal areas, shere salt has accutlicdﬁ

dr oy veselling of saline sroundsater.
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i1)  Inlznc srars, whars szlt fccutulation aros: froe

&) n2tursl sourcee 2.3. wind %louwn or rainfall-dorns

s:lt (cyclic €31%), znc dccr drainage

3) :rtPrOp03enlc CFUSET 2,34 large i-rigation schenas or

lscalized irrizztion witn trackisn watar

5alire soils of tre low-lying coastal ara@s cccur throughout the
ragion; Suts the inlang s2line s0ils are orinarily locateo in India and’
Pakistzn, uners thsy 2xtind ovar very sutitantisl areas of the
ines=3zngatic slainms i1n tha farmar Punjed gaogriphical 2rea. Almost all
2t tna alkaly soils of ﬂn:“re;ian ara 2180 locited Fer¢., Lass is knouwn
soout  tng smaller irane of upland soils that are s3line or
salt=affactas, cespite: the impcrtance of salinity for culse crogs under
rainfad condi%ions/ it i3 only recantly thzt attantion has bear given to
tne uslzna soils, for example &5 in Peninsular India (CSSRT 1979). Past
zl}xnxtv research  has concentrated on the ccestel lcw lying soils for
padcy rica croducticn (Ponnampsruma and 3andyopsdhys 1580), and on the
inlznd soils of the large irrigation schemes in tha Indus and Ganges

valleys (Xanuar 193C).

r=3==Physicazl and chemical envirenment of saki~wfty
: . et :

5aline soils are flocculated because of:d
s2its in tre soil solution. Tre seit comcentr

sirastly 3s u9ll as, iroirectlys

uotake of wuwater, ang the
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solition  (co-zrras te “aerral’ sorls)  nay merkacly aftect tre

aveirlacility 3rs ugtoke of ~utr.znts >y olants,

In =ost szlin2 so01ls cf tris ragicn, sodiur 1€ tha ocrirant aon,
Lowaring ¢* tnha s¢lt ccnatant of *ne e211 by leacrina, either naturally
by Fair?21l or Jit™ ~acc gu?lity (lew salt) uatar cces not elirinate tha
arcoa2ws  Irused oy ::lt. Thie 13 22c2us2s 8 *the salt concantration in
the =211 gclut191 1s retuzaas t923 cley will Jisgarsa orly uhen it has a
snell progsrtion of 1ts exch2ng9a sitee occuciad bty scdiums e.9. lass
than 7=15. (hertncots 1371, Js2a 137%), Th2 low opermeatility of
$081uN~d0T1nated soil hindars furthar removal of salts and alsc promotes

waterlogzing.

Tma forr2tion of carocnatas -nc ticarbonataes cf sodium leads to
#x*ran2ly *a~4 so1l racctiors, with o= vilues ot § and 10 being not
uncsmmon, src tnis scdvarsely stfects *he availzbility of some mineral
nutriants euch 23s Fa ana In, Adh2re removel ct sslt by lesching is
attemated, t72 use cf Sypsumr mzy oe 2aszantial te provice both 2 source
9t calciun o0 ansure cealciur-agominance of the exchange caticns on the
clay surfaces end to crcrovide 8 non~injurious ealt 4in solution to

minirize disversion of the clay.

3amilarly, in acid sulphate so0ils, the extremely low pH creates a

vary poor medius for plant grouth, because of the laow gM par g~ 88
P

nave variable soil physicsl conditions. dep

<13 L4 end Fa salts oresent. Maovever, they ususy
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==p==Manggrmant of zalvt=gtfictec soils, ar s:zlinity-crora scils

Q2clemction of srlime=:zikalr scils %y lesching anc <ypsum
epalication lesds te  twus mzior caruses tor  cercarn for subtsistence
egricultura, First, k2 sraliorarte involved are tulky, end large
amounts eare  anvalvecd; unless sucplies are svailetle nearby, the costs
Will oe nigk. J2corzs in meny situations, the crogansity c¢f a soil to
cavelop a stlinity=ralatad sroclam can b2 pradictec in advances the cure
m§y ba nucn ncre 3Jifficult tnan orevention bec2uss leaching for removal
of selt or for charging the oalarce of adsorbec cations, will become

mucn mere difficult when tne whola protile has beccrme 2lkali sffected.

“rve 2 zocd germe3dbility bafore salinity-related
proclars oavalosa. mouever, once 3n gporaciable cgrooorticn of tne
cation-exchange sites cecome octuplad by sodium, ary attempt to leach
s2lt  throuth  thy profile will cause dispersion, and 2 decredse in
permaability to neglizivlie rates. Scr haavy=textured 2lkali scils, the

acaiticn  of gyossum to *ra soil surfeca will ceuse improved permesbility

only 1n the surface layer. @ lwnchinq'throu;h the profile will be
preventsd by sd3dium clay at desth; but, calcium in gypsum can readily
replace that sa2dium only with zdequate through leaching. Clearlys the

bast solution is ts prevent tne development of sodium-sffected clays

throughout the protfile; ideally, gyosum nnAuld ba lduod as taon L]

EI.A

potential saline-alkali oproblem is rocegntxlg ant. lhfdgj
Secome severe,

Srovisicn of drainage systems will. be nec
MY

2115 tar ramoval of water anc salt from depti:
<

the better textured soils, e.5. !hv'!'ﬁm
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Plain, 2re tnma costs ¢t provision of drrinaga likaely tc be ecoromic. Cn
thes2, widaly=spacasd tuhe walls to pumc sny watrer will b3 aémun-_- on
tha Priviar tsxturae soile, rcuwaver, tha soluticn 1s ruch lass
palstazla’; tha pocr latarel crrinege in trass scils mezns that
clesaly-snacsd til:=dreins may bSe essential fcr reclemation. Such
drainaza2 ccsts ara extrarely hich, =»nd  tra tast soluticn is to
concentr3te on mimirizing  tra furthear cavalcEmart of salt problems on

thasa soils,

Th2 costs »f attarcting ary smalioration of soil wunder rainfed
agriculture will ta ruch nijkar than under irrigitior. Restoration of
the solis, us%tn acaauate svaxlztility of watar, uill depand on the soil’s
perr230ility. rouz2vars uncar rainfed agriculturs, only a small
preoartion =f naturil rzinfrll moves througch the prcfile, aeven with
optinun  soil sermesbility., with carmaability restricted, leaching will
ba mucn lass ana the restorztiva proc2ss will tharefore take much longer
thar und2r irrifatior. Restoration of heavy~teaxtiured soils is slow
uncar irrig3tid agriculture’ it will be extramely slcw wunder rainfad
agriculturae. adgitionally, the benefits of  reclasation are greater
under irrigated agriculture Dpecaute the potential productivity 4is
greater tran wunder rainfad. agriculture. When these factors, viz., the
spead of restoration ard potential Productivity, are considered the
benetiticost ratio of restoring raintfed land eill.be much:;

A,
arrigatea land. . Agains prevention:is better. tiiwibi

Juring ~estoration, a gradually tnenlnlﬁ—ég

influances. “lant roots can explore-th

“ill te cetarrrd  frem  cdeecer exploration. B
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anvirorwent z2L3a? Oy IFLlnity &t Zapth. dush rastrictior of rootins
aptn  wili effactivaly dacrarsa  the amcunt c¢f zvrilabla uater an the
s0il thrt yill S zcc2e3ila te @ erog.  This cecnsicuerce af *re advers:
anvarorzant st lager s0il gedtrs 1e less of a disadvantage for irrigated
crops, Bacaucte n 1ACradse in freauancy ot irrization can compensate for
tna  lousar a¢tactive irvount o7 eveilabla soil water. 1In rainted crops,
howavars rectricticn of tne volume of soil explesrac by roots ccuid ba 2
crucial fscter 1n  aatartining the success or failure of 3 crops
sspacially =223a~rootirq creds such 83 chickpe? nd medium and
long=duratisn =2ijacrpaa. 2oth croas maka much of treir qro{ih in the
postrainy safson anc 23p2nad uicn full axoloration of the soil profile
far thralr waty~ su2zliszs, Claarly, any rastriction on rooting depth,

such as s2linmity w11l _Jecpirciza the crap.

In the pssts the coast2l Jow-lying scils Fave been  used
pracominantly for pacdy ~icas rec2ntly interest has developed in grouwing
pulses. In otrar azraas, espacirlly inland soils, pulses are commonly
sreun uncer uplang (non= irrizated) conditiors for bcth soils that are
commonly irrigatag ;s well 2s those which are usec tradition2lly only
tor rainfed agricultura. For these groups of soils, the strategy for
hancling sa.ts will differ. Fcr the irrigable soils, both coastal low
lying and inland Indo=Gangetic olain, amelioration can be relatively

essy. The requiresents are anm excess of ultor;vto=.ﬂlliu L1

tnrough the $6il and trestment with @
x39c the proportion of sodium on the catiom exch
<1% critical vilue acove wrich the woil disp

inlsna uplanc soils uncer rainted egritultures, o

Ceccan) con uritn chickpes 2znd piguonpes e
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cropss ameliorztion 18 much more 3ifficult’ under rztural rrintell, the
rats of lezshing will te rucn lowsr ¢n2 ths ccst ot celciur selts (a9,
gypsum) wili be lase az2sy for tha farmer to afford because his
tforsaaatle profits 3»ra louwer wurcer rainfec ccmodred to irrigated

agricultura.

whilst it 1s temoting to consigaer 4the oLse >f salt-tolarant
cultivarss, thesa zan cnly offer scma z3llistive, It the scil is likely
to osvelop a salinity problem, corrective measures must ba taken; oana,
for reinfad crons, as early as ocssible because cf the slowness of the

rastoretiva nrocess onca tha scil res tecome s2line.
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