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Vrrtrlsun% inthe t~rnins and amount a1 prrrlpl~atlon arc  gincrrtly thr 
 kc^' lac:orr nnurnclns asricullural nroduirivn ~ rob ih t i i~ l< r  ~ n r i m ! - * i t i l  
t n , p i s  U ~ l h o d i  rtlr yurnilficatlun or i>." l&i l  8" agro,om,lallr rrlevln,' 
!rrn:i cou1.1 irrtic n r s i ~ ~ u l t u r ~ l  ds~eiopmin: plronlne mil ~ r ~ ~ ~ r e r  of 
teihnolcs~. scv i r  $1 nclhodi i , i r  hri. .Il,ruicrd r,il Ibc L:,l.,i of ,r,rs 
r i ln ir l l  nroblhtll\l cr!!m~lr? ~n rr ' l l lon lo ~ ~ l r n t l a l  e u a ~  ~ . r n ? p r u  on c 
ht8hl~gill.d h" rgic>illmrl,c r l r $ i ,R i r l an  of rem-rr;d d , i  farm .,I ,r,..r 
o i  indlr llrlng Ihr mu ,:",a I .r lrbi i l ly ,nilc" ha5 b.E" nil.?.n,rd ihc u,c 
o fs i l i c r  brln.e  r n p r v l r b r i  nrar dllp.cl,Aili ci,,m,,;. u i  pr l b l b ,  ,.c\ 
of vi tcr d:;,.~; by r .cuu,~ ng i l r  ii,l.mol,~rrc v ~ . ~ r i ~ o , . ; ~ . ~ ~ r . ~ . ~ p ~ ~  
d D r a n l  phrnnlillirl: .,,1e, ~ ~ r i ' r ~ ~ ,  over Ihc q.aunq * l . O l , .  lI,.lra'. 
r d  \vl,h5,>,,rhloe,rmri~ 

Key 9ilrd3 Rainf~l l  preb.bll,iie%, Pot,nltel e r ~ p o l r ~ n ~ p i r ~ l ~ o n  \loirfure 
ar.#lsbiItl> index, IV311.r balance. DO. 1armi.g trecfs 

l o t raduer io~  

Plant g ro i r lh  in the l rop lc i  i s  8nRuencud b i  a varlet) o f  phgclcal facrori  ini.iud!nd 
temperature, r a d ~ a r ~ o n ,  wznd and  humidity, l o  many ca,ei. huuir i i .  the lnrcni l ty 

and  durat ion o f  r a m  i n  relation t o  the $081 and crop iha rac la r l r t~c r  at a Jlrrn 
iocation dstsimhnc the rucccri or Rllure o iagncu l tu rc .  Smcc thc annual i ~ i n t a l l  1% 

l hc  sem~.and t toptsi  comas i n  a short perlad of 3.4 mcnth i  duriag Ihe year and 
smcc soil rnolrturc $roiags Ir l iml led. tho crop$ arc under coolinuoul i t r o r  in the 
dry reason falloucng Ihs  tamy season and ~ n t c r r n ~ t t ~ o t l y  durlng rhc ralnirsr 

pcrtodr even ~n the rnlny \earon. Also the uoiformlv high tcmpcralurcs m J  rhc 
relal frcly h ~ g h  cvaporarlon durtnq !he rsmy reron piacc the u o p r  under a hlek 
demand  for water Worts have lhercforc k e n  made  t o  evaluale 2nd $Ereen 
"agronomically i c l r \ r o t "  methda log tcs  for quanrl f i ing r a ~ n h l l  dir!mbutron 
( l iming, amoust and duration) over the crop growlog reason. 

Q u a n l l l k ~ r i ~ n  of Moknre Adqusey 

Gcnerai average monthly, seasonal and annual ramfai l  bared on l o n g t c r m  w a t h u  
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nl.2 F;mqol~i I 19 , - I  dcllncd ( h e  aalcr aia..ah 1h:r ":-I - : e .,, 9 gr ,,b -: 
i c r i o n .  . \ p : r  :ram rile :a)n:all. ;;he abailablc u ~ : . i  In ::: . . : , ': ; . u 7  .! 
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I n  a:) ihe a o ~ ~ a  n c r h > ~ >  : l e  problem, s s .  r. a::d u r n  2 ;c ~ n l < : a n o u i ~  ri;\,ia- 
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rd1.o 01 PU,I'E vh;:: PE 13 l l l s  pol2n:l.l r~lpa:;rrr) lr l ;~oo. I n l r  .3);~2a.h 

~ni.#l i : ,  rhe .c,m?ulali.? ' 1  : u i n c ~ b ! c  ;.::r; :~:ur .  PDI ar!r.h rrq3 re ,  ;a,;o',. 
\#<PI ,  ,o; ~)>::~l~ed p r w h d h ~ ~  ; ,c ,  F , r  . 3 ~  . , ! : I I"c~ PD 3: !!he - 5  , ?r,,b~h,. 
I:(! lkse, ,,! r,~: c \ x . ~ e c ,  ,L I , , ;J~~ H ~ : y e a \ c ,  i > k p , ' ~ h t v , : ~  c 1 . u  ~:z .I 12 !::,IS 

.,rc r ;~~h j ! , .  ,il:,~,' u l,it .ni ;?ro.,.lL~ ur, p i  .-iv;.. ~C~LI: I !  L. ., .:- :I) 4 - n 8 ~  .I1 ;.I?*!~; 

~ i l l , ' d  

L w  ,), : ~ : , J P , ~ , I $  .:\c:aqc, IS? < : ,  :,rc \ C 3 , 0 P , A ,  ~ J I ~ ~ A I ,  rep?: .  1 5  ,>i ,m I:,X 

~ o l ~ ~ ~ , e n ~ I \  L L L U , ~ : ~ ,  a[ t c r t am III!,L> >I !:I: ,rL>p $ ~ L , ~ I I I ~  %<J\~II,,  the p r e s e n . ~  cnr 
.it.,.i.,ic ul u.ifcr 1, ~ w t  CIIIICII. and ~ ~ ~ J > < . ~ l i o n ~  of $arlra#l. l !  o\cr  ,nurrcr Itme 
:.,,,,>d. u 01 prear Impor!snic a g r i ~ u l l u r . & ~  ioirc:all.'nr r e \o . \ c  around rlic 
p , , , h i n ~ ~ ~ ~ ,  0; r c t e t i l ng  a au~laa lc  amounr oi ralutal l  Farm scale opernuonal 

.-:. , . , .I,I 2 ull;n rrqbw:rr di.c), i l ln-mnkl~lg vllh rc,yect l o  resources. manpouer 
, ::,:\ A;.,  41..i. ~ t r i  dl,, ~ri,yp.nc r ~ h c . n e i  l o 3  sercral other lactors. h 
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iampirhen,t\e ~dca r e p a r d ~ r g  Ihc ploh:,b~lil) o f r l ~ n f a l l  1 5  csrent r ~n r , c w  or tl!e 
CLOI !~~T. IL  1 ,  > p l ~ c a l ~ o n i  of Lertaln iieather , e n s ~ l ~ i c  oycrauoor. 

Rahcit\ irn (1976) used dry a,,d ve t  .yell, a n s l j v r  h )  \ l a rho>  1 I 1.n 1 a t ,  u 
i'nr ~ I c f ~ n ~ n ~  tllc mln fa l l  di i l i tbutl i ,n n l i e  nionioonnl \11113><1,111 tt ,  rlca: a r t ) ,  
Tbe I l ldid hleteorolngicol Deparin,c~,r ha\ conduited cxt:r,,l:c 5 1 i d : e  i, 8;:s 
%lutlstt i \  101 :he ralnial l  di\tr>bul\zrn ~n !he lndlsn >uh-cn~>!rcmlr 1, 113, btrn  
ob<i.rve<l that ~ncamplctc glmcna d i r l rbu t lon  III. ihc \!?or! Icrrrl :? . a 1  n h i r r i e d  
i n  I n d s  I \loi>!cy & Crulci lcr 196Y) \arkcr ~t dl I iY7d) iarr>:d ,>ut s ? ~ l ; v i  hlr 7 -  

d r i  1arlr;ing l o c o t ~ o n i  to  cialui l lc Ihe rrpectcdnmouni c,! r a l n f ~ : #  an ivcekl ;  h ~ . .  
:\I rcver;~l I c \ c l i  o f  probability. 

Vr8nanl il 81. (1978) ha,; uird ;, c o m h m a t ~ t ~ n  a p p r u i ~ h  h: 111ni: l'le mu:,: lr: 

ava i lsh lh~ i  i lmccpt uf l l a r g r e a i c i  (1971) and the M 3 1 k o ~  c1131n p11nah1111. C , , - L L ~ :  

o f  Rnbcrric,n (1976). A n  n n ~ l i i ~ \  v l  n e e k ' y  ra,niall prnh,,Slii8er f o r  H ders,~,! 
rcglon I S  \!,,>an a? :an cxarnplc ~n figure I I t  I? ci ld.nt that H i a c r a a i d  ,:a, .I ' . i s . '  

dependable commencement rnf ialny cropping i c t ion  a:,lusd naek  Xt' ? 5  1111> 

.~tusuon 15 amcnzblc 1,) d r j  rccdin. i n  rhc i'e:tt~.,l. n rhl, r:i:an I! ., 3 . , I  

opparcnl from i h t i  analyili  l l l r t  m ~ d  rubon brcnls tn the ic%n:t.;ulI\ oi  ~ h :  :.ln''all 
are l ikcl) i o  n i i u r  ~n 4 i u  6 !cars o i  r 10.ye1r per>oaI, vn 1- alerase Ohil*l.il! 
ooc  l rou ld  not qe lc~t  3. crop cu l t~r . i r  t i a l  ir,)ul,! i c  n . $ n ~ ~ : ) ; e  p h a x o i  J e ~ r ' , y r c n t  
durlng thlr pcriad. Either 1 ,ole ,hurt.du;ot~,,n LI,,~ ( * I  l.11 cn..)plclei n~, , l  i 
its life c j i l ;  pr:,or 10 th: break ~n the r z ~ n l ~ l l l  or a loag.dura:li.n a~ c!,lr. *.'h 
a shoif dutatlon ~ntc rc rop a mid be hcit iulte,l for :he H jder lSh!  cnrironncnt 
undcr dr!land ~ondltton5. D c p - n d n g  on (he .o~ lc f>nd i t .o* i ,  r y e  ,;li i! rr'c:f :\en 
dctcinltnatc or .Irought-seni.r~ic L T O ~ Y .  The WSI ~ S C I  p r o b l b ~ ; . ~  :( / r?1111 I i i 1 8 ~ ~  

that r ,  ~ b a u i  4 out o i  10 tears, imn i ;~ l l  h.ir a 1-1:dalc. .  r ,-II-.J: i i w r  t i c  

oormnl d d c  of rccesilon. Crops that arc ioi8ll:r 1 7  IS.'..,. n 1 nrl!h:r at 
rnaluri ty shoulrl not bc 5elerlcd p t r i ~ c u l a r l y  n lilt Vcrr8rol. 

I t  1s cvtdent that ihc a n o l ~ t ~ ~ a l  n r p r a a c h ~ j r ~ l  aboic ha< l t c  ad\an13~c af  dr.l:~. 

mia lng the r c l ~ t t v s  moisture a.iiqun~le< ~n the r a i i q  and ia.n!cs, 0eric.1~ I t  r - u l d  
i l * a  bc v rcd  for cornpurlson o i  6lrierinr l o i a u o a i  ~n ,:r,r , ~ f  i< re- i l . th~ l l r ,  
ramrail: such 3 ~ u ~ ~ I ~ I : L . ? I I c ~  th: rlni\!ure c m ~ r o n m r r t  :&le.l on . ' ~ ~ ~ r t - [ c t m  
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ptrind, can hc p.irticularly effrctivc c rp la~n lne d i l c r r n t c q  n agricoltural c m a t e  
clod cri lp j l c ld  p i~ ten l ia l l l i c~ .  i t  cnui8l aicl\t ~n n!ent i j lng  lsoel>rrcj on t i  ftlr ~ h c  
l r a n ~ f e r  l n  i i l i icrcot cllrnales of farming 5 j i l i .m~ terhnoloyy (V l iman l  l9Xrl l  

Clar?ificalion of Dry Farminn Tracts o f  India 

Srikcr and Hi,\i.~r i iY90J h .~re  idr i l cd  n detallcd .~gti ,el lmot~; c la \ i l "~a t .on  i f  
thi. LIT? i r r n i ~ i i c  lrac1.l of lndla urtrlg tlie \(A1 ctmtept dc>clllped h! i i a rg r t i l r t c  
(1971). T l i c i  li.iic clel~ncd an ' o p l ~ m u m  m o i l u r c  aia>labtl t ty n d c r '  i O V A l ,  which 
Ir thc rouo o f  a-ured ia in l& i l  at Ih: '0% probahtl ir i  le\:l 111 t i c  pr,rctittal 
ciapotranxptrauo#? i l l  tbc iame pcrii,ii I t  wai i ound that Ib r  th: purpme of 
r . l . ~ . ~ ~ l i ~ a l ~ o n ,  \.it ot ueekly MA1 at  rhc ilY', prohabll~i!  1:ii.l 15 cqoi.a!:nt ti, u,lng 
h u c e l l ,  b l r \ l  .I! hl)": pri,bsbillty, ha th  I" durauon and ~c.u.nuls!cd :3itni311 
d u r ~ n g  the period when M A I  l i  mala than 0 3. Using the iomyutetl  O L I  \ i  i ~ u e i  
for nr.;hii periods hctuecn 4 June 21 Oztiiher, dr) i r r m n ~  rracl, of lnt..,i lh.i\: 
beeo cl,~\s~i icd ~ n t a  4 zone, to ih . lmr rer~$c 1111. r c l ~ t ~ r e  ~ i o p  p o t c n ~ ~ a ' ~ : ~ e (  e,cn 
z a r c  ( f igure 2). 

L'w of Wale? Hairnce Appro;lch 

TRc r a ~ n l n l i  prohab~lio:\ glbc crnl! In I ~ L . ,  ( t i  t t ~  e n i ~ ~ o n m c ~ : t ~ l  mr:lr:urc a d ~ q u i c !  
iol crop groath  and ~ ~ l o l d  be u x d  a3 a ha., i u r  1 ccmpa:at~$e i lod)  o i  the rprb  
c u l u r a l  r i , lenua l~ t~e i  o f  locationr w ~ t h  0.11>iac \1511, f l aae ier .  i o l i  111 l1:e cc; - . i r  d 
t ropcs  .h,,w a great dwerr> t i  tn texture. ~ t r i l ~ t u r c ,  t j p c  i o !  r,.:l.ii n.4tt.r 
content and depth A l ro  11 ,haulJ bc rcmcmbcrcd l h i t  amon5 I .  .. r!.t~u. ,I.? 
prcc lp l ts t~ ln  o c ~ v a l l ~  i.n,arlng the sol1 depcmi, uaoo the civi ' .  ~ r '  L.; c t -w l t~on, .  
and Inonrurr \t.tlu, ot thc io l l .  Hdrncs  t l 9 6 l l  sho.cd t l i a  l a  I!.< ..I,< ui.dnd, 
soil,, the low n,<?l$,uri. lhiildlng cJpacxty i n d  thc l a w  ~ . ~ l l n ~ d  content p e r m ,  o rrpld 
rcrnoial o i  m u i h  o l  the ,011 moisture. Thc dep!ctlon rate rennlnr r t  1 hldtl !e i c l  
;~l~,lo,t to tile ul l i i ! i$ point. For a Ilea%) clay ia.11 an the c>ther hand. the rnol4ura 
r a n l o t  hc revobcd rop l i l )  

I t  I$ p o \ i ~ h l e  tu i.r.liulste the walcr haldnie l o r  3 $lien rcglun for sn) i.iicn 
crop i r o n  actual ralnlail, c\rp, lraniplraoan, an.{ s.>~l mciidurl: chdr~ctc:!rtlcs oter 
a i e r ~ a p  of  j e x s  Tlur approach p r o i ~ l i c $  a rulable ertlrndi. o f  prohabt:~tles of 
o,ttcr defiilt, by aciounung for ,o$l rnoiilure varlat!an.i occurring at i i~ fe ren t  
pheno loc~c i l  i tngr r  of crops obc r  the proxinp rcnnw TI): uir 01 coniputers for 
l;l$t ;ind accurate calculatiou oi uwcr lbalanvc ustnp i,tliol;\ r;iiul.l,:on modcis has 
oi.idc th,r t ~ r k  rel.so\eiy ens!, Warcr balance re5uItr rind o,eiill appltcnton I n  the 
detrrmlnnr~on of the lenprh of the groumg scs\on sncl the opt j r rum sowing date: 
I:l.ir$mum water a i a ~ l a b i i ~ t y  can be matchcd I'or uptl~,>al ube o i  a tu lah lc  rcsourccs. 
,\ p i l z n ~ t y  advantacc or  cuch an a n r l r t i r l  trcholquc r not only that 11 allows a 
c r l t l i ~ l  cvAluntton of lhc prr,cnt cropping patterns and projections for new 
~ n ~ r t : d u ~ t ~ o n s ,  but also that I[ would aub~ lant~ . t l l y  icducc the t i n x  and r H o n  
~ : q u i r c ~ I  for the relcct~oa oi suitable var~ellcr and sropptag palrcrns through. 
.i ~ l i o c c s l  ot climlnatlon. 

Rfncwanpei ct al 11980) quanrlfisd tbc rill: l a  rcllabllity of rainy and poal.niny 
\c . \r i ,u  croppule ~LII three typfcal locr t~onn rltuatcd $0  rotnewhat r lrni lsr 1011- 
c c , ~ l o $ i n l  r o n c  of  rcmz.ar!d India using water balance approachn. 



1 lhc r t ,u Iu  (rab,c t \lion lh,%, 1 1 ~  to:a! p r ,?v~-~ l , . \  , , I  a #U.~l,n f ~ ~ n ,  >?a~dn  
c l o p  ~ ( . ~ i l .  4 )  enciiunrcr,ny ~ i m ;  :ru*th ~ a t \ i l , l l ~ m ,  t ' l rnupn~wl  l hc  c rop  ,cr;.m 
> t : e ~  i r !dr. l i  at thc three .iuliil:d :i.cst>onr At Shu.dpur rhl, ~ K l i i e  care iorll! In 
nwAn! i  onc.rhird %,I [i jc \.A:. F L ~  1- vcrrtrois In tiid::d'lnii 2nd fur rncdlum 
,c;p \ c r r ~ - o l i ~ n  a ,11gn1,' h~g l lc r  i ~ > n l i l l  zi.nu rcprcseurci: h! .\ioan, l h l l  I s  Lbccaie 
,r: 1 ~ 0 . t t l l r d 5  o i  ~ k e  \':a:,. 'The most ac:,our i s t  h:tck l i l  Shnlapur anrcr f rom 
j ~n~::h luncr  p r o b ~ b ~ l ~ t ~  of \ucce \ r f l~ l  and omel.; 'crop cmergencc' iCo l .  21 whlch 
I, ,probable ~n oniv tui?-thlrJ. .,i the ?ears Howcicr  ai l  .ucicqsent cood~:lnnal 
yti!b.ii.lticr ol,o shau t h ~ l  the ,r,,o 15 .I! a hlgncr rtsk ~n Shnlapur Inan tn other twa 
I~;J. cs:ri glarvth rt:y: el:,) all:: II ha. .,,mn.c[:,i :nrllcr p towrh ~ueccrriuli! 
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I " . , a " :  S J :  0 a - '  I . I!.. -,. I .  ,cia 
nod cuilndoc,n rrptnic, tr i c ; . ~  i c i r ,  d n ~ !  :!.. ! ,v . c u r :  ,!:a: .:.ir> m d , :  

al,;,$it .crl~ialb r . 2 ~ ~ :  a l e .  i e  2: 'l,. -I a,,: rro; . ,:. . . i ~ . . :  ,.. . .%ti  

1i:e pr.lhahil:;~.. t s i  ~Li:.lli,i!: .CII P;II,I~IUIL 107 I P Z \ I . ~ ~ L P >  s:iriin crlir a':.! 
r ? ! ~ ) !  s c . i w t \  fdI1<~n ,Cw ( 3 ,  27: ~ n t w !  21 \ P . ~ , J P L C .  i h s  lktc! 0 '  p r > ? ~ n ~ , t r +  
c r ~ c e d ,  ib3! lor $tlu.. c - < ~ i l I  ;~v~i!,t luni 1.0: i a ~ o ,  .CP,IIP :nip H!li;ran~J er  
Ahol i  (CC,! 41 >lcrcii.r. 1 1  . :.1111! , c i j co  crop I, t ~ k n  ~n Silols:ur n:r i'hl!i:ei 

LP! ui..:5* a! lhc pt'*!.raln' \cJ\on crop on t i l t  .e, Cur ,  aroni: na,lu:r 3rr :cd~i:J 
<,:ni>~c~r.!i! l l U Y , 1  Y,)! ~ml!  aou!d conc!,;~;; r.~,n! seaion ;loppilip oirco bc 
unpruilribc, i t  i rnuh !  a:\o p : ~ n ~ b ! : +  unilnqer t i l t  pruirb~,.:> c i  s u c c i s  .I: thc  
rn,re ~mpdrf;lrr and r c l i t > i c l \  ,tab i. po,l.r.ilni i :~ , jn  rrt.2 

Cooelusinn\ 

I r . v q u a n u l , i ~ u o n  of In; r.i.cld:! lhrnugh ?rt.;.l.. . ...ti.<> .rap i i i l v b l e  ur lcr  lo 
the boil nier tlic c;,,u,i>: pe:loc, ahco i.arnpi:e. u ,*: !a? <:a) uJ:r: necilr. cuuid 
) ~ c l ~ l  IU,C?UI ~ u i d r m ~ ~ ~ o n  for e t a ~ b d l ~ o ~  :l!c %LI!AP ,I;\ df .:op3 ID a $ n t n  su~l- 
~ i l m r l c  cnrlronment. i'hc agrii!cmal~; rc~I~~l !q i le ,  < .bc  In ~ntcs:~ le i  loLe i  of 
;.!~nirll, roil md ei,tporranspliirllw S , l~c r  i t qurnl><rs the crop-gruulng pcnod 
J.>,I I, charailrr>stlci in terms o i  v. ale; $Ire,, or culh;icnr) psriods, the sclecl lon 
or ir,,p ~ o r n b m ~ l ~ o n a  far my r p c ~ t l c  I ~ l c a ~ l o n  bCcon:e> icas>bb. I t  dl50 permlU 
i d i . n , n ~ a ~ ~ i ~ n  UI ecoIug>~si~y  sim1131 iiiislime,, thu, fr;~r~iaung the trandsr ot' 
.~ ; rn~l>pr :~ lc  i ~ r m l o g  systems Iccnnolog). 
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