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A SIMPLE METHOD OF ACCOUNTING THE S O I L  WATER BALANCE* 

Br 
5.  JEEVANANDA REDDY" 

ABSTRACT: 

A r i n p k  but rffo&w nrtlrod of m U n g  r w p o t w u p i m t h  o f  the ' 

rod1 moirkov Cr atf.rpted by taking a l l  tho faatutu invotwd into a&- 

h t h .  I t  t u h r  into aoaomt, thr wapomtfur dnmd &(ah i r  the 40; 
w n p o ~ n t  in  drtuml* tho mqwtresp imt iun  of thr a t b u t .  o f  thr m&m, 

bed&# tho roil  type, amp and itr udm rtrqlor of p w t h  and drurk?pmt. 

b t h r r  v l th  the help of tho acrrprukd w k u r  o f  .ucrpotmnrpfmtiar ooaowrtfng 

o f  w k r  krlanav owr aztrrrhdr ha b6m a t t q t a d .  To k r t  the rPftcrooll 

o f  thir method ~ l p l r  oarprtatbnr wlv nude ovrr ICRISAT fanu #t.mhrdr 

W n g  tho prricd 1076-76 and tho ocrrputstione found pod -aunt brt#eon 

the rrtinoted and tho oburved valmar o f  .vcrpokmupimth ae w l 2  ae 
nwiahm r t a t u  of  the roil .  A podaqrrm\t hor km obrrrvrd bmturm 

the obrmrd tm&mUon va2wr fhm h&utlia l i l r h t a  fop four diffm- 

rent i/m tmdor four di f fr lvnt  oropr a t  Sanrru and tho wnvrparding 

ortimatod oalwa. Htnmrr, Pbfher C t  i s  duirublo to k r t  throe retCmkd 

ualuoe v l th  the p r e d r o l ~  obtalnod, l o r n t h  r p d f i a  w l w r  obtained 

)ran lyrimrkr b e d  roprrtmmk, 

I. IrnWCTIdR: 

In the part, reuoml rueurahsrr r t d t e d  the sol2 mtor  budgate fran 
rainfall and evapo tu th ,  ar thir Cr a f t r r t  rtop Cn a a h k a t i n g  tho apoatrd 

p&tivCti( o f  cm a&aul twal  sgrtrm under a vide mnge of  a t h t i o  

o a d i t h e  and for d.vr2opCng alt .matr ohoicer and &doh rtnrkgieo 

for the urr o f  l h l t e d  availobk  tar or a kro@ r r r m ~  for C m a d n g  

and &li~Cng crrop prodrcotion vndrr d n f d  &oultuw, C t  CI rormtiol 

to have nwn rea lb t ia  method of awputing roil mkr & l a m .  Cr a h 0  

a r m t i a t  i n  the drvrkqmnt or 4 a p a l k r t i a  nrodrlo. K r t i n u t h  of  r d l  

ator &lame rrqdlvr  mlotiauhCpr &toll aomwtlu p d h t  (a)  available 
d l  a t O r  OQpOdQ i n  tho wtdvo wt wno; fb) the iwwau k 

* lmir p.lrr i r  an al.botrto tom of 4 f.rrlap ayrtna d n r r  
ptrunted bn Dmaakr 1916. 'Ihlr 6#. not oautitutr a form1 
publication of IaxEAT. 



in mil wtrr rtom3r nrultic(g ;Fa pmf+dtatCa; ( 0 )  mefoar nmof f  

a d  dup p m w ~  bow aaffvr m o t  wtw# md Id) ovaputbr/- 
hwtqdrntia fnn tk d l .  ?or tho d r u r k p m t  of qmoltndb m&k 
luh24h CI tk m o d  rtrrqr o f  - 1 W o  otarrif ioatta rkd2I11, ek 
d l  uakr & a h  i n f o r n t h  cum br 4 i n  ( I )  u tubl i .k iq  t h  k& 
of  arop gmuing arwua Id# uilt krtp tho p h r m C ~  a d  crrarftcn of  

m m h o  a l t m w t i w r  of 0-ng w o t r r  b o d  a tho pdod of  ro i l  
mbtwu d t a b i l i t l y ) ,  (3)  yirtd f o n a u t h g  ndrfr, 4nd (3) mito* 

s u p ~ h t u l  i r d g u t b n  mquirrmmtr ond r W i w  cu tho wkr ~ l p  {r 
tho prirk?iprl *cuirammto2 fao* t k r t  d r k n l n o ~  tho gwdng roturn 
a k w a t d e t i a  i n  SAT. &apt*# of ro i l  uatrr b a h m  mdatr vhCah haw 
boon utd far aqrwZinuCCa puporor w thou of flarbtt r t  a l .  (1961), 

K o h h  ard M o d r  (10bllr Fvaho ond S6rmhiZl flObd), Row @td 
Rckrtwu 119661, War a d  Ekbwtoon (1Wb) and Ayno (ZP471. 

W r  a urt roi l  rtftrcrt(on, tho r W 2 8  a r i q t b n  that Uu a o b 2  

.~~lpotnvupimti.on i o  rqwZ to p o k n t b l  owpfrranrpimtim mtr for a 
omphk grcund oovrr am tmal& br 40 with otmfi&noo ovatho@ it 
w&~wtf .nakr  .wpatmnrpirat&m. Bwor ,  undrr $rim wnditiono thir 

not hold I?UO bwawo of  nrrtdotod availabiZCty o f  roil  n d r t u n .  
Hers mount ing of aotual rvapotmwpimtion Cr a wnpka phenmmon. 
Thol.s am 1 l w m 1  mrtJIodr i n  thr l i k m t u t u  for tho r r t im t ion  o f  aotucrl 
rvapotmmpimtbn i n  t.mr o f  pn mapomtion or patmOCol .wpofmnr- 
pimtta, hmg thwo OM group of  ~ 0 1 0 6  in to  ooocnmt Uu d l  

water arathbiliQ wkih tho othor p u p  takas in to  awolmt tho r d l  wkr 
availability os url l  ao evapomtivo dawd of tho 0 1 ~  aad i t iu t .  

Sm of thwo methocia *oh a n  Cn w r  w pmtd i n  8 w t b n  I .  dfouvrr, 
not a l l  of thore mliur nvthadr di f fmmtiota  hkwm tho f a l W  d tho 

aroppd r i t u a t b n  MI. a m q  th r t q r r  of orop m h .  Tho tcrkr *foot# 

tho roi l  moistwe awClrrb7.0 a t  d i f f r m t  r t u g u  o f  mop for . u r r p o r a W  
trrmsptmtion puporrr. 

In thu p u r a t  pcqnr a method o f  6apct(ng a o W 1  .rrapafawwfmtbn 
(MI i n  tam* of  p rwpomtim fB), W h  talw Cntd waomnt a l l  tkr 

pointr &tkd'above h a  b a n  ate*lptrd. On tho kvCI of UICa a 

mthcd of oaonmting "Soil Lhkr  B&mwu for (41 drurkping ~ l ~ t C o  

mxdrls and (ti) rupptrrrrthl CnlgotCa r tdZu kru ako b m  mqgertod. 



a. p ~ ~ I O L I m v ~ I I U r f M  ma s7x&: 
h &t.rrrLlrCng tho W1 Lhkr  Bntmw*, mqvtawupimtfm fa 

ma of tka oopkr phmarwt & ba o a t i m t d .  ¶% a t &  of r w p 6 w m t h  

am k &OW into tw a*: f i l  n d r r  falku d t i o n  tha roi l  lobur  
u a t n t k m q k . w p o r c r t i m .  ¶%aolntofuatrr&~tQtum&p.ndrupon 
rot1 typr (w i t  f m t m o l ,  th &lab& m o b t a u  i n  th top f u  a o f  tha 
coil p f i k  li.0. otkqxmutim rcml  an$ .ckqxmrtiw cknd Irriamrrko- 

rotoqtoot faotoml, ( i i l  und.r m d  baditton tha aoit t o o r o ~  *tar thrbuqh 
both mpmt(cn cmd hmupltuth M e h  Cn turn &pad upa roil  typ., 

the dlabk nolrtw b d l  pwjC2.o ( L o .  i n  thr nwrpotmmpimthm m'l, 
n~pbnrtim d a d ,  o f  arop aovrr femp f o a m ) ,  U. mop rQgra, ad 

orop e. 
In the t n i t b l  rtrrqu of o w  p w t h  r q w m t t o n  Lr tha major oolpor 

of  d k o u  lose, M& a t  tha q i d  wgatOtCvo pwuth a t u p  md w r i n g /  

nproduotiw a t q o  tnnrplmth p l q s  tha'nujor m l r .  Tho rtugo o f  amp 
p w t h  i o  a k o  nfl.wtod i n  aim of the roct prolifomtion vatan .  Aa tho 

orop &wlopr thiouOfr tho wrLau pmth atagar i t a  wta appam b h l f f o n n t  
loarttone o f  tha roi l  a t  ddf faunt  tfnwa. R n w ,  rvrn t f  tha sn t t l r  r d 2  

p m f t l r  ia a t  fbZd oa&% tlrs availfable a d 2  moietw* for n ,apo t rmup lmth  
i s  d i f f m n t  for d i f f o m t  atagoa of orop grawth. 

rl h g o  fmotia of tbo oakr hold i n  a m t u m t d  void i n  &and am 
be ranwad brfora the thtuknaas of the mridnal w t a r  f i h  boanaa w y  
m t l .  f n  o h  @ o a t m n t ,  w t a r  haa barolv begun ta l a w  whm tha film 
t h i o h e e  w tho s c ~  as that i n  a r q l r  of sand. Tho a d o w  of r d t  

mutrm a t  d i f f e r m t  etag.0 o f  m v p  p w t h  atro &pado updn tho M r h c n  
d b M b u t i a  i n  tho tmnepinrttng wna v t t h  &pth and tho dryCw h p t h  a 
a htia of t h  aftor ruinfall .  l?u dq ing  d t h  & p t h  alao &pen& *on 
tho wtam o f  tho p o w  matal.icll, i t a  thtokruar and tha &ing o a d i t b n .  

RvdpCQticn falling a a p t t y  &ad roi l ,  but not C ~ ~ a r C n g  Uu 
aontalt of  t r m q d r n t h  wn# to tha d t t u l l  wZw for pot4ntirrt w r ,  CI 
not d i r t A b u t d  am Ulo t n n r p i m t b n  rar, but in top o f  t b  

rol l .  M f o r r ,  & l o t h  o f  prsuipttutia falltng on tha rot2 har prtot.~t,, 
inuapsotivr of tlu mdrtun amtmt o f  thr a d t .  Ria p r r d p l t a t h  Ca wrd  
for potentfa1 tmmpt la t ion  md uhm thia pnotpttution i r  not w f f i d r n t  for 

6arplrta poknt iu l  hwupCm&m, tha d k b h  oat .n t  of thr h r m s p i m t h  

MU t4 (I for UU &inq t?wuptmtlon. 



I t  t o  an awrptd foot tkt firtd @ty pl.oui&o optinvr caditiow 

/ o r ~ ~ m t h ,  W && a t  tho omm h e l  up b a ( ~ ~ t a i n  t M t  
o f  d t r a  r#r fbld mptviq and 0tmt.o drolimng t h m q f t m  up to 
dlting point. Fvm at  tho dlting p ' n t  Qr plant m t i n w e  to aharb  nogligibk 

mrak of  wbtwr *bk io of  M etpCJCanm fop tho naml fwwHoM ond 

itr ory omviwl. lhmr cnu lrrapl b l f f m t  o p i d o ~  of the f o n  of w t r r  
d t o b l l i t y  fMotbrr ktum t h r e  ba r r t t a e .  But, urdrr l m  q o m t i u e  

dcai d t b u  it i o  a b o  oom tkrt  tmnrplmttn, Nvrr naohoo the urn 
a t  dl* pdn t ,  p o  ur* i0 auuil&k b planto h lam ooits than /ran 
wld wik. bwxaur 0041 ntuh low rnUr vhrn p h t o  v i t t  in unn h & 
@?-, ilhr m t  of w tgr  h r u  ha o~iJa_t_. tho prnrmmt oilt(crp point 

mwt m, 1 b ~ p a v m t f o r  d o r a p  hln& o d k  oitkrmll rprdfcd nOfoor 
owr fo 16 C 80 pawnt or rvrn hiahor for olavwu wik. Wk.n tho no#& w 

Mghut,  p h t  q wt k abh td get mkF f a t  motqh b apply tho tmnspi- 
m t h  omplrtrly. I f  tho R r w o &  ' X '  m d @, tho roil ,  uhatever 

tho oondiffm o f  tho w t r r  Cn it, ooraot q p l p  wtn fast macgh for owp 
mdr. rmdrr t h u o  ~ d i t i o n o ,  tho abil i ty of the roil to mppljj w k r  my 
em~t a aontrolltng influenor a k w u p i m t t a  lDnnwd md Shm, 1068). 

8.  #TWD Q COlPUTIRO A C n A L  E V A m S P I R A T I O i ! :  

f%m w m m l  mthodo for tho o o t t n a t h  o j  m p o h m p i m t i o n .  

I%- orm bo arnvtgod intu tuo mjor grwao: 111 themCCm1 methodo md 
( i d )  clpLrbal nwthbdo. h&r thumrtbal  mrUlcrdr thme arr three d i o t i w t i w  

-, h e y  m: ( I  J A e d @ m i a  or maor tmnufer  matho&, f t )  6nrw 

&h nrtlwlr, (8) CanbCmtim ( 1  and 8 )  rnthodr. Vnbr onpideal matho& 

thau w tw appmwhoa, l%q m: (1)  Yakr  &plet&m nmtbdo md (2) Nothodo 
frwMw wnvoroCon of pm ouapomth  or potmtial r v o p o t r a s p i m t h  through 

tho w o f  amp oorff tacmt,  

&wng U l l l e , r t r ~  rnthodr a n  wod I r o  o j tm .  A l t h o u g h  tho 

&law nvthodr uti1iri.q tb Bolm r a t b  &OM wlU ortinutor o f  

q w - t b n  i f  t h  barb a~lpttar mr mt, uhm tho Bawsn ratio 

44 h a  #un -0.6, tho drtrnlnantr am Zur nZhble. In the oanbimtim 

nu#&, m p y l ~ b q h a n d m ~ r q u a t i o n w  o & n o d t o ~ e  
a q m t h  thut om br lud b rthk potrntCcll r r r c q ~ m i m t i c n ,  R@e 

a& a wit plont foator m o t  k intrahcord to obtah ootual owpotnmrpCmtta 

ut(#trr. 



1 m n b  of Clpirlml or r r i - @ d m 1  qwtCou krur bun dewlopod 

for rr- rwpotrunopimtbn. b q  of thwr  w oa t ibmtd  for a giwn 

orcp i n  a giwn m a  md, oarrquntt~, tho rquatbc amrtantr innlda  tho 

m q  md wit faatme. In Uru oqtmtions aakPl nccpkltmqdmtia i s  
utfmtd d ina t l y .  J m r r n  and W r  119651, J m a n  (19881, Blwy-CrMdlr 
11060) drurtopd a w f f i d r n t r  for  govlnB r o a m  for a nunbrr of crop8 a t  

affmnt stages, dopunding prCnrPCty upa a n a t  of kaf covrr and a 

001 f fCdn t  uor mlaulrrkd for #oh w m b t m t h  o f  avp gm#th paiod cari m a .  

Rmg tho nrthadr, ow tht t r  oldrlv w d  i r  tho oamrubn o f  Ft 
or 6: to AIl (An u h d w  revia of pan .wpomtfm an a rnt?wd of r a t k t i n g  

rvlrpohPrupimtton u givm Rvttt 118671). Tho u p k r  &p l r t im  mothode 

a t w  o m  under thtr  pq. 

SCIY of tho nuthod# tkpt am dovaloped Cn tho port for oarpvting ~ t u d l  

rwpotrmupiration (MI i n  tonr of pan rvapomticn ( E 1  or pofatiul rrMp?- 

tnarpisution (-1 ar a mtbn of soil  mohtum nn: VrCIW;yer and Hondriokron 
(18661, Rave 119681, ThomUaaito ad mthur 110601, mr la t t  r t  a l .  I f u e l ) ,  

Rolnuo d Robortron (1063), G m h r  ad 6hlQ (108J1, 9hmJ (1083), fitrpatrtak 

r t  at .  119671, MtrtaMn and M k i m u r r  (19t8)  rto. Amording t o  hmad and 

Sha 119881 - VeChnqrr and Rrndriokra (10661 mod.2 i n  app2imble under Zou 

ruapomtiw drnad d i t h ;  Pierce 11968) fncpportod latrr Mtrtonon and 

Uobcinnur, 10881 nodot i s  appliaablr under m&ratr rvapomtivr dapd 

c o n d i t i m  and I h o m t k i t e  and Mather (1068) (ohioh was slaportad lotor 
Cmdnur md !%1(9, 1881) i s  q l W L e  wdsr high exrpotattw damd 

c o n d i t h n .  And Plwolding to M r p  11972) thr m&lr  of W l a t t  e t  al .  (lWI), 

H o h r  md R o k r t r a  110t311 &her md W2i.g (10831, ShmJ ~lP631 cmd 

Pitsptrtak a t  a t .  (10t7i are apptioc~ble rmd.r d i m  t u h m d ,  non-idgatrd 

roils .  

Aw thew it am br t51frmw.l that moot o f  those d l s  am d r v r ~ d  

vndrr rpraiftk oondCtwnr for cprdf ta  lwo tbnr  or ngtuna and don't takr 

tnto ammpt tho d k b k  sat2 moirtkm at  d i f f e m t  rUlgrs of omp BraJth 
and a h  dZ Qpo aondttbn and tho wapomdk d d  oadCt fa  rto,  

T h a u f m ,  b a d  on tho nrvltr thzt  w avattabk k litrmtvlv rrrdnlu Rohrr 
and 11066) a d  amnad and 8htw1a (1082) moults  and o m  more w r k ,  
via. B k n q  and CrtddZr (19601, J a u m  mrd Batro 11Ot81, h d r  r t  al .  1086) eta. 

vhCoh drol ul th  tho rkapa of q, a and d q l s  mothod ohCoh takrr tnto 

4wmt a l l  tho mnti.oned M n k  ha# boa ncggortrd, 



hr dl propord for the oarprbtta of otual mpotrwrp2mtiow 

fAE) i n  klnr of pan a q o m t l b n  Is) under f iord mu l i t i on  G M f o t b r * :  

17ubor io rquotMloanbov i t tmpr  

AE (A,) IhTd .................. ( 1 )  

i n  w 6, G tho r*rtlmn p o r r i b ~ r  r u a p o t m w p i ~ t i m  for o givn arop i n  

weponnr to tho r u a p r u t i ~  dmwd ( d r r k t i n g  pawrl of tho a t m r p k r r  and 

A, i r  thr d l  faomr. Tho nvtan .~ppotronrpCrotCa rrrrl( differ prom thr 

potmticlt barroo th &tor i s  &find for a rhort p o n  amp m t b  thrm an 

curtam2 mop. Phr mzirnm rvrrpafnmrpC~CZon om & w b t d  to  tho r rapomt iw 

i n  uhwh f(E1) tr Uu j b w t f m  wad tar a nyonrrr of thr rvcrpomtiw b n d  of 

tho a tmrphm,  i n  u h b h  8' H p r r r m t r  tho rurrpomth fran a f r r r  w t r r  surfaor 

and A. i r  a arop faotm/or pt.opo~*tCaolCQ fautur. By wnbCning rquutions I and 
2 w ar t :  

AE - f (C'I  (A,) { A 0 )  .............. (3) 

As tho mp fantor (A0) and boil faotor (A8) ommot curt Cndi&Zty- a d i f i r d  

f o n  as h r l o p e d  i n  th is  8- i r  g ivm as f o l l a a :  

E - Pan a w p p m t h ,  W d a g  

(oan bo wad r i thor  retimatad fm tho formuh of 
Rrddy and Roc, 1071 or o h m d l  

(= ruapokztivr d m d  m r f f b i m t ;  E' - r r p r r r m k  tho man pan 
r w p m r t i a  at a e t u t h  for a strmdmd ~ W c d a # ,  vmy a o o o d i ~ l y  
a8 tho data i s  ~~lokb or daily (mn/@l! 

*Thr lo88 of'mtm fm Uu r o i l  i o  a d N d  punation of thr atmorphrrio mrrgil 
w i n g  rwpomth fmn tho soit and swfoorr of plantr ad of thr rm~C lkb fZ i t~  
of w t m  t!n thr  roil t4 pro& tlrk a t n c q W  r r + C m t r  (Dmnrad and S h a ,  
1Q88; l l o h r  and Robrrtron, IQ8d). 

' I n  thr  o a r  of arpplonmtul hfpti .Qn f i .8. Cwtantcmcww w k r  & t h  to 
thr d l )  f - (-l+tl/biK. 



( for fallow o u n d i t h  and 

( R a i v d  ompr: a = 1 

( for M q o t r d  m p r  

( l i b  m q m m o ,  pa& rta: a, 

X awi lablr  roil wwtutu rtomgr oapooC% of tho soi l ,  nm 
r l 

t - ~ , a , s  .... ...,...,.,. 5, h ~ o / d r l / d a y ~ p p t a ~ l t r ~ t h c h y  
I1 rrprrsr*ts t h  r m t h  i . r . ,  rainy day), 
t h  t h o u  &s whm tho w t a r  i r  recmding a tho wit, 
t - 1 for thoor 

L - Crop h t i a  i n  dayr, (via. 76,  110 and 160 dnyr 
roqmotivrly for rhort, nwdiun md l a g  porbd mops rto. ) 

Thorr fm ,  tho f i m l  rqrcclth oan br h t t m  as: 

Tho valur o f  K tcrkor into aooount tho dif frrunt oropr hy asrrdng 

the auoi2abls eoil  moisturr twoording to tho m d n m  root pro l i f rm tbn  o f  

raoh arop. Tho soil  mieturo r c r d r  i e  rqual tu tho quantwn o f  awi lablr  

d e t m  holding wpaoity o/ ths soil  i n  tho rooting d q t h  of ths m p .  For 

q k ,  roil8 ( o h  # 26 or d B )  havr bern aacrrrmrd to h r  s d l  
moisturr rtomgr &ty of 200 mn/wter drpth; nmdiwn m i l s  (olag IY 16%) to 

b r  a stomgr arp4aity o f  about 126 - 160 nrrJmotm depth; and light d l  

soil8 to hrtlM a otomgo oapoitlf of 76 - 100 mn/nwtsr drpth. AotiVo root 

MU &ptL vaq vidoly in dCf fmmt  m i l r ,  and d i f f r r m t  qeu i r r  &thin 

a m 8 .  



Initially tha f o l W h g  un &$Cd 8a gmmlirrd f w r  (Viami, 19161; 

I f  a pwdmt ~ r ~ p  i r  gmm i n  a light mu& d l  h v i ~  an mihbk 

wkr  r t m p  wpoaity of  100 mrr/mebr dapth - tha aoCl rmirhoV w r w o i r  

&labla for orop utiliwtion v i l l  br : X 100 X .6 60 mu; r U b l y  
oartor or p i g m f p a  : X - 100 I 1.6 160 n #to. 

SGnilarlu, thr m i l a b l a  mdrtu~ nrrnroir UllZ v q  Ulth rbagrr 

o f  tk m o p  La. ,  uooording to th mt pro t i fm t ion  i n  tha wiL at d i f f a rmt  

r w a e  of m p .  Hoorvrr, this v i l l  b, tokm Cntu mount by tho tm bi. 

Using this d r t  t h  uarb th  of AE/8 A r  dC/f*mt rituationr 

t r  dirawad. In a l l  three oassr thr soil CI mturatd initirrlly and drird 

out d t h t  adding a q  acpplrmmtol rator a t  krtar stagu.  hr &tion o f  

AE/E in km of t os w r Z 2  as I uuailabla roil moiatvn i s  prramkd, 

Case i :- Ihrdrr fallaw o o n d i t h  Ibi - 0.021. 

Threr a a d i t h  arr ~ o a s ~ q i  to acstaln rvapanrth frm a pbWU8 

4 - haat must bs alcpplid tu mat  thr krtmt heat r a p i m t  of mmpvmtCdn; 

thr oapow mut ba transported m a y  f'roin thr mu of  ~ o a p o r u t h  d i f f u h  
or o a v m t h  or both; thrrs mrst ba a oatinuownrppl# of wtrr f m  tha inkrtb 

of tha bod1 to thouapomtia r i b .  Aooordingly, tho )~rapomtCa mto or w i t  

i s  limited rithn, by tutrrrral mkqorativitp or by tb roil 'r  cw abClfQ to 

de l i va  watu; whichrvrr is th krr r r  at any tiam. Th proorrr by dtoh # d l  

moiekur rvaporatsr und Uu soil mrfaor dries hos boon r tudW nuwvuo 

imrbigat41.s chrrcing tho hat trJa d h r  (r.g. Hida, 1864; Lawn, 1166; 

Qrctnrr, 1969; Wetgad and wh, 1961; bdm ond ~ i l l a l ,  1068; ~hk r t  al,, 

1968; N l l e l ,  1P71; hdw, 1878). Nundm1 malrlr of # d l  nohturr rwpora- 
tCon havr bun pubtuhd bl( lkmkr a d  & a d m  (19661, Nppto r t  al, (19721, Van 

X r u k  a d  Hi l k l  UP741 d Hillr2 U876,19781, 



Und.r aonrtont wupomtivi%, thr rwpamt ion  p m r s  har brrn divided 

into t h e  stugrs. (Philip :.957, 1967; Praiomff md Rafi, l982l - a m t o n t -  

mtr rtugr, acntmllrd by rt tawl m@xwztivi+q; a falling mtr #togs, wntrollrc: 

by the wil prof i les  trcounrisria of wkr  kr tho ns lpomtkm wnr, and a 

d i f f l h  rtogr, during ohbh r w p m t h  amtinuen a t  a ~ r l /  r h  and 

n h t i v r Z u  m t o n t  m t r  w n t m l t r d  /q the wpno ddif fwivi ty  of t b  drid 

w f m r  m. In mtiml nature, a q w m t i v i t b  i s  obvbwly not eonstant bwt 
htanitknt, as it fluotuntrr d i w w t l p  (Jaakeon, 1073; Jwkron r t  a l .  197d) and 

uador fh dw to dau, no i t  noy b.wmr d i f f h l t  or r u m  lrnporriblr to  

di.m or dietingrish b r t w m  thr r w r r  d o r d k d  abovr (Hi l l s l ,  1Y77) and 

alro tho third rtugr porsiblr a l y  uhrn tho ro i l  n v i r t u n  roaohrr a orrtuCn 

o d t i o a l  v a l w  a t  tho beginnCnp of the f h t  rtugr ( the o r i t h l  lrvrl  ean br 

tzrkm a8 50% o f  tho soi l  moieturr I rvr l ) .  This etago har not brrn takm 

into aowunt i n  th d ~ r l o p m t  of th prrsmt mods1 as th i s  i s  a oonrtrmt 

footor, In tho c m p t u t w n  of MI&, th i s  am br amountad by o h r i n g  a oar tcmt  

vaLw for AE/E whioh i e  less t h n  or equal t o  0.1. This omstant  f w t o r  d r s  

drprnding upon the type of soi l  md maparativr d d  o a d i t i a .  lmdrf high 

evcrpcmtive dunmd o o n d i t i a  and shaZlow ro i l  r i tuat ion th i s  wn be t o k m  ar, 

0.05 and tolder low e v a p m t i v r  h n i i  o o a d i t i a  and derp ~oil e i t u a t b n  th i s  

oan be tukon ae 0.1 i .u .  ohm AE/ I I  rraohrs O . O J / O . I  thm A E / E  wil l  br o a t i m u d  

a t  0.05 /0.1. By t h i s  a s a q t h  thr error involved i n  ths,pqqtqtiau 
i e  neglQiblr. (This wn also bo followrd rurn under oropprd rituatio$. 

Hauvrr, i n  tho folloOing t h r ( t C c a 2  oar# rtudirr th i s  has not brm ammmtrd. 

Pig. 2a r p r o n t r  thr mriuth of AE/E d 8 r  fa2 tw  oadithf 
with t h  ( t )  for K - 10 and 300 mn Mdrr d i f f o r m t  a u u p m U v r  

d a m d o a d i t h ,  E '  - 2, 5 and 10mn/@. P i g ,  2b rrprvrrnte thr atmu i n  

tmM o f  X awiZclblr d l  moistwr.  I t  Le a r m  Jran th i r  ft$ura that und.r 
high m p o m t i w  donmd bondition high X of wtm Cr ~2tmotd fmm tho d l  

otmpmed to Lw r w p o m t i v r  dnmd oafidition; s M l u r 2 y  und*F ZaJ X wEwr th 
a t a n o s p h  nodwr hQh X of wkr fran tb roi l .  Tablr 1 prrsmts  th 

avaikablr so i l  nwrirturr i n  mn for rwpavltia Md.r high and lolP K va lwr  cmd 
Mdm, dif furont  H' wlwc. 



T k  ouqomtfm fna wt bmu m i l  i r  w v ~ l t y  about tho wv ar 
fkt jbm a jbo uatQ mufoo.. % rrrrrpomtion ~ ~ J I I  tutu roil  dronarrr v r q  

mpidly ~ c r r  un, &thin a f a  Qyr  ( f i g ,  h). TJu mawno for 
tho adrdrn .urrpomt(a d w c u r  i r  that tho m t r r  o f  eraporntion m a d  the 

a t  uhfah th w i t  u abl. tu tnmnCt  w ta  to tho QD~W into tho 

.oil lthu LaqU.niq tho wpour d i f j l . i a  pt-l a d  Cnolwrrr tho 

nrlrtawa to q w w  fku tu thr m f a o r .  Ar a ~ o u l t  tho wpw P N ~ I W Y  

a t  tlw w C L  w f a w  G h r r  than bh whmtd w l u  C.O. ,  tho r r h t i v r  

wpout pn88mw (aotrrol/mtMltodl C. rl ightly Irrr than ow fS&t l /u ,  19671. 

S d l  w f a o o  r w p o m t h  i a  Mqhtu drpmdmt a w i t  vetting b.oawr 
the roil  vavrlly a t y  o a t a t n d  about a f u  m of r t o r d  mtrr ohfah wuld 

rwpcrmto rubrtuneially at tho mevLnuff mk. 

W Z r  I :  AwChblr eoiE nwirtiav for mapomtion tho f a l h  roil ( i n  ml 
uhm tho firtd i r  d m  field oclpoaity in i t ia l ly  for d l f f r m r t  
w lv r r  of f and if' 

Car  C i  :- Vndrr madam t r m u p i ~ ~ t h  oondition fbi  0.241 

This aasr i a  aimllur to tho d t s  dtrawsrd i n  pga 6 p m ~  2. 
Fig. & n p n r m t r  tho va&tth o f  AE/B d t h  t h  It l  for K = 60 and do0 nm 
d m  d i f f m t  rvqwrutivr dmund w n d t t h ,  8' = 2 and 10 mn/&y.Pig. Sb 

n p r r r m k  tho 8nnn i n  t a w  of X crwCla?dr soil  nwirtum. Pig. db md 

8b show ogporito variation d t h  6' C.r., h fQ .  Sb tho o w #  for high 
wapornttcH d d  d t h  t r  tu tho l r f t  of taJ rvaporatCvr dmnd d- 

Oton dCk C t  w oppodtr i n  fig. 2b. ThC. f i p o  a280 rhaJI 8ianiJG 

oant ohango with E 1  for tho &UIO K. 

Thr mnqr oun( whiah moCetvrr Ca readily amtkrblr ( in  thtr  oasrl 

drp& a Uu w~nhturr r r l w r  ohmaakrlrtCar of tho ro i l  (Robus and 

Robertson, IOBdl. Thr r r h t i v r  tnmrplmtion m t a  d a o l C ~ r  i n  a o h  roil  

a t  a higher awClublr wCI n v i e t w  mtmt t h  Ln a soil w k r  tho 

wtual t m @ n a t C o n  m t o  io oZorr to th p o t m t h l  o w  a w h  otdrr 



Cou {ii:- -&dm o m  oonditim [bi orPkr frw 0.02 to 0.841: 

PCq. & w p ~ ~ m t r  thr oar~crHon of u/s uith t h  I r l  from 

m t h  & for K -60 cod a00 nu 4~ dt f f rnn t  r t q v m t i u r  t iand d d t ( a r ,  

I' - 2 and 10 ddoy. Pip. fb ~ p n m t r  tho mm in krmr of I &lob& 
wiZ d r t u n .  I lrrr n b ,  tk d l  La oouLi1nd at )ClU wpaaCt) a wvhg 

drry md w whbl W* i 8  &. % l w t h  0f tho i 8  ~~tufdrnd 
00 f * 100 dpl/r. I t oan bo r r m  fmrr r l q .  f b  t k r t  i n  tho brglnning thr 

a v r ~ r r  of high rwpomtivr  dmad w tcrvmdr Zrft of la, roppomtivr drmmd 

w r r  Ljollavr tho fatloo oituotia - a r c  i ) .  W l r  i t t, opporitr a t  ktrr 
8- ( f o l k  thr RU&Ml -tbn - W O  to. Tkr 8ff80t of X i 8  

rigniftormtly arm at  tho lato rtagr of tho m r .  W a r  tk arop r i tua- 

tion thr mi2  mouhuv &p lo t i on  awsrr wry r i g n i f b t l y  d t h  K and If. lhldrr 
t h h  d t u a t h  tho w t o  d ~ l r t i o n  t, m r  rodw high m p m a t i v r  drmnd wn- 

d i t b n  than rmdrr low ~ ~ p o m t l v r  dnmd d i t h  t.nrpoottw of K. 

For timr after srodling nmgmor,  tho wrtw w r  of annwl 

m p r  m q  br darrinatui by tho B from borr w i l .  A8 tho p l a t  eontinwr to 

grow, t m w p i m t i a  bodan8 morr r i g n i f b a t  ju la t i v r  t o  m i l  r uqomtCa  
and for a prriod of tCnw tho ~ t m o p i m t C a n  i r  rclutrd to the drgrrr 

of mop O O V ~  (kp to nrlddlr of slongcrtian phaorl. Ttm p r i ~ C p r l 2  faotors 

a d t r d  d t h  drgrrr or  orop ocvrr oan bo u p r o k d  to inf lunor rvcrpotrmupi- 

m t h .  hr f i r e t  i s  r r k t r d  to r r f l r o t b n .  Bard on n f l r o t f h  a h ,  

m p t m n a p t m t i a  u a t M  m l l y  bo q o k d  to inoroasr OI pr  omt of 

ma h ~ a r r s .  Tho s d  fwtm b r r l a t d  to tho nxrpomthn of M k r  

a bmu r o i l  ar, wnpcrrd to the hmrpCrcltbn f ra  a orcp. Empomtia 

frcn mi l r t  krrr so%l drorrclrrr ropldlb 1 or 2 d q r  a f k r  a i r r igat ion or a 

m h .  Undrr thr m n  d C t h  t r m u p l m h  not br l idbd @t i1  

a w rko  latar. A h &  vithout ampt ion ,  pat rtwlCsr hovr o h m  thut 

rwpotmqnhtim Cmnworo ao Utl p o  omt  of o m o  i t t ~nwor r  up to 60 p m m t  

w. Carplrk OOW i s  not a w r  nutrrrmy fall narimm t m n r p i m t h  Gzka 
ad &, 19871. 



Ihr t a w  wit wkr bow w f r r r  to tho h a k  hkwm th. 

mbtw addd ebrovgh w(p2tntia and d r t w  b r t  t m h  ouupotiuno- 

n n r l w  A o h p  of d l  d t w  and now//. f?u mi1  w tor  

Mum CI fi/lW by o rankr of p m r r r r  wh or Injtttmtbn, .rrp- 

p0bwrpCmtion and M n q p  #to. Tb pr0b.r4 of .tnp0tmropimtwn i r  
driven by ohoopho& urkr d.lrmd a4 lMtd by wit ond p h t  okmotrr is -  
t b r  and d l  &tw armtmt. 

Mwrr& - Soil m o i r t w  ohaqr: 

for roil m i r t w  a ,th a d  ,,th &/work; 

4 - Surfor  ~ f f  on nth + / ~ r k ;  

hr - L h d ~ a  a nth LQ/WI~ la ,  tho r a c ~ t  of watrr passing 

br@ tho root ww, or for uperimmtul purporrs, as ths 

Pnnat passing bob tho l m r t  point o f  mcroourmtl. 

A r fq l i fhat iun  i s  fwgumtlu eought by making ne8wmcmtr Mng 

jmid of  m i n k r e  w a t b r  whrrr it i s  a s a d  Pn, & and an aqua2 to 

#no a d  in  &oh rquatin (1) b o m s  AEn -&. H w f f ,  tho arormrption 

that 4, oan bo nrg2wtrd during p h d r  of minlrsr w t b r  mq introdiurr 

awrr lmdrr r h a l h  wrrta kzbk d i t h ,  as wakr r q  nOIH vpJOrdr i n b  

tiu root aotu atorq wow potmttaZ g r r d h t r  ( V a n  Ba*l r t  al.,IOBBI, o t h d r r  

tho W r q u a t h  holdo w2l  rndrr mmomblr ltmltr for a l l  p t h l  

purporrr . 
In thr nrtt frw pagrr a mrthod of oorrputing tho soil cuw baLmor 

vrhg &iZy or w k Z #  &ha i r  p8mt.d. In this  modrl h t r a d  of w k r  

dqlrcia t r o w ,  thu, t faotor hor bran wrd. Odng t h h  mbm, 
amptoticma ha98 bun d tho &to of ICRISAT f m ,  



Tho ~WWIIWV f o l k a d  i n  tk rr t fm t im  o f  'roil wta b a k '  

bord on thr ac&Z drortaprd in thio I* tr urploind or follour: 

It) Sqamtr  th fallow a d  amppod situation md orrCqn thr 
lmgth of thr m p  It, in &I or wrkrl;  

(i0 Arriqn th volw of ,P bC owppod r i t i i a t h  from f ig ,  1 
d bi 0.02 for f a l h  eftnation; 

(iif) Arr i~n  thr w l w  of 1, th ms.rimn awitablr r d l  nroirhuv 
rtomgr ocrpooi@ of Uu rot1 in rwtCnq mu bard on soil 
md nrat prrrrtlutCsn vndrr that owp r i h u r t h c  

( i v )  A r m i n g  tk wlvr  of t fur a d q  i n  a wrrk i r  dono or followr: 

Ibl I f  thr p r r d p i t u t h  Pfl $a0 m t h  for rt.sdE, E - mn/&l 
Cntigrr @r t - 1,t,, . . ..Y for 2 dayr md j h  IYtfl thr 
dcry omJwir t t a h r  thr w l w r  or X+l, X t 8 ,  , , . . . IX bring 
t uolw of thr last day in thr lart wrrk/or dq prwrrd(nq 
to thir nrtq wrk or 6hr wluo o j  t on tk day uhm AB 0 
Cn th p r d l n g  miny wrk/or dny, dbhrver i s  m i l l  
i s  takml i n  &I until fMsh yrroipibation ooourr and latrr 
again follaJI rithor Ial or fbl aooording to Pn. 

'Undsr r h o l h  wkr table rituztCon i .8 .  tho wter tpb2r in thr m t i n g  ww 
i t r r l f ,  th i l  mothod (for a mat* of foot rum mql othrr nutkcdl u&- 
r e t h t r r  th m a p t w w p i n r t i a ,  as thr moiotror C I  o u n t i m ~ u l y  nqrplird hi 
thr undrr g.amd rtcmgr to nurt thr a t m s p h d a  roquirmmt.  HOW^,^, thCr 

be mw bv OOW- tho -0 or lou -tior w 0rttuatCa md oit 
out budgrtiw tho roil molrtun or i t  am be a d  at potmtiul mtr. Ar 
Uu d i r t ~ l o r  b o r n  thr ulkr table rmd tin mbing umr i norwrr  thr 
of thr rr t iaukr  by Uu p u n t  mothod dl2 alro inarrarr aaridrrclbli~. 

41f tho data CI daily for for a q  o t M  q d f d  p d d  C~ZvdCng wrkly 
data), tlun irukod o f  20 m, thr total mmmt that h b u n  r w p o r ~ f d  
nzqw-rCnorthrZortmfi(uhnt-1)hrrrtobrtakm. I f -  
r o i q  r p r l k  @# ufuntkdb# wro d l  ndrtuu rtatus or A H *  0, thm it 
follow 'a' i n  oax~~w for t Cnvrpratfw or rainfall rmaolt r i t h  Cn 
tha a u r  of  daily &Wor wkly doQ/ OP cay o t b  rprdfZ*d prM. 



i2u&&ec 
I { )  kWun o b a d  md r r t i m k d  All m l n r :  

U d q  th gmdu#b.6 l y d w k r  of dimdona I t 4  1 181 1 70 d, 
~ k P ~ t i O l l & ~ O C 4 1 1 1 J I B H b u n l a d r b ~ u p k r r M .  InUu 
l y r k t r r  ohfakpa hu k*l mu on 8th Iktobw ond tho w i 1  uu wkwkd a 

rthao*. ~ r r b d t ~ ~ a k ~ f r ~ ; ~ o d ~ p n p r r r a t t d ~ w k ~ .  

hr wnpc t~ t i a  or  (u/r),, (r or foltour: 

hr inadmai Wt p m r f a ~ a  vlth d l o b l r  A t  mClkov 160 dmrtrr,  

W f r r t h t d  by gnwhtrb nnthudl hru bun t u b  or 60 m r .  Thusforr, Cn 
fib o u r  X -  160 X 0.6- IbOnn, ad WY l q t h o f  tho amp i r  L -  64 & y e  

(OF 18 ullkll. 

U w l w r  havr bom WQUW wing thc prwrcbPo or r rp& ind i n  thc 

prrvhu pug08 from & i l p  &to. And thorr wru2tr  111.0 p r m t r d  i n  Tobtr 8. 

Alw Tobk 8 prurntr Uu o u n r t t h  prbd totcllr of' As. 

Thr olrmht iur  w l w r  iNitootd nrgt(gib2r dCjfum01 botuun obmmrd 

and oaplkd w l w r  of M. O*r*rol2y on thr whoh th o h w d  and wrnpttd 

wzwr of All mu Cn good apmmt. 

(Ci) Coqdm brhwm utinukd and o b r d  w i 2  wow bolanor wrr 
Bh3 A u l t e r r kd :  

Thr d l  mbkav b u h r  b 1976-'76 IC.r. I r t  u r k  (cr 1976 to 8th 

u n k  i n  1978) hor bwn oonprtd o w  WM w f m r M  wrCnq thc vrrkty pan rwpom- 
t ~ c n ,  ~ l d n r ~ z t  (kt. ~WFV.) ond ~ r f  (m - 0.4% rldgr md rn 
q r k m  - drcp b l a k  mil l .  I n  thr prrlod w h  amCdrrotbn iw ampa hrrvr brm 

gmn. I ~ ~ r t h r W ~ e n d ~ o r o p r * ~ , L , h o v r b w n t a h o r l O O c m d  
180 d ~ y c  ~ n d  vuzw x - roo M, BWUM bt( 
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&. N.8. Ruwlt tu ik J,C. &m41 ira, bcol takrn Jar tlu ocqwCtfm o f  M. 

lrobk 8 pmk thr tctlrrokd M wlwt a h  dth pndpltutia, nxrpomth, 

md a,, x - q, = fai l  nvbtuu at thr end of tho wrkl 

C ehallow Red, Chalk  
(Rd sand# Lam), labrite, 
rCuprr ~MmiCun Red) 160 180 ------ 1----*--1.1----*------------...*-.--.--------------------------------------- 

I.?' Pn - RO,< K theq D, 0 

m d ~ = q , _ , + P n - R O , - A E n  

In thie unulysis Cnittllg 4 . 1  is omCdrrrd a0 Zrro f i . t ,  on 1st 

w r t k  o f  107s).  Thm f o l h i n g  thr &r prootdurt thr wlwt of 8 4  and D, 

R# thta tabk it ie rrm thpt tha roil misko,r rronvr at Uu md 
of  the r m  ova that op thr boghing of  thr tcara C0 26,O m. Thie ha 

alw om skm n8um proh ruutk* (4 26th and 8th wkr th d l  moi8turr 

'All th o & d  data &I, dl ndrtm ortCnrkr (EM A) mtm 
proboe, (#I0 fnm Rydtwlb Eydmtrr (BY3 1) cmd ptuanrkr &ta lBW4f 
krpr &m taken @ tk "~nnual op  m rm 1976 -'76, l t I ~ ~ ~ ~ .  





Top mlw - 0-180 an @or nlw, bottom wlw - 0-90 a hyw wku 

En - Prm swpomti4n of th ortk, dwrk; 
P,, - Rsotpctatwn " " " 
RO, - -If - , M U ; I ~ . T X  
Dn - Dup drdnagr " " ", nm; BO.BI 

4 = soCEmol~ttmrtotuaatUumdofthawUl,m; 

c - Corpttrd 

0 - 0 k r r W d  



hrt of tho t o t~ l  ~ a t z  OM m d v r d  Q air pried la, I md 
2O.U p arnt nrpw&l# w mtl.ibukd to m f m  nwfl md dup drahga 

md be, 7  pr m t  to ~ t v a l  ~qpotrwrp~mt~orr. % m~ ~ k ~ i  O U L P K ) ~ W ~ J W -  

th for tha tul rwuau h only 841 of  thr pon a u p v h ,  hr w t k  Or 
p i * r a r k r n # n w n * l k ~ k U O t t h 8 0 0 1 ~ t o f ~ ~ & k d d O V l C  

p l w # I w k r * d o v b l r ~ M ~ a t l u & r p b h o k r o L k G c r p p ~ o -  
rlnclkly 8G3 o f  tho rrcuorurl dnfall. Thr utinokd wlw 180,U) C, oonpmvlbk 
uith thCl o b a d  w2w. 

Tho AE w l w  rr tk t rd Cn thir oar? for mM: owp m alw ocnprwbtr 

dth * 0btarrd M wlwr fMn wrk no, 48 t4 4th v u k .  Xn tha 0 ~ 8 0  of 

o b t d  &tu ruppknnta2 W t h  wr durn at 11 wrk, r r d i ~  and 
a2w tho flnt t h  wlwr aha, abnomlly high valwr, 

On thr wholr thrsr rraultr auggort t h t  th i r  mrthod om br w d  quCk 

~wrrmkl# for tha r r th tbn of MI I ad  D ualwr. Hma, thin ku C br 
vrrifird ova othm #Oil tM)rr ako. 

&c (ii{I: Cmhm of obe@od Md r_rthtrd u@vrs o AZ - Bard on 

& h l b  t y a h k c  wdnmt r  at  M U :  

Fig#. so, b, o 4 d wprcrrmtc tha aurulatiw totcllr of obrmrd cad 
r r tM td  wlws of As for fm y m 0  (1971 - ' 7 4 )  undrr four &f/rrmt aropr 

(AI. Cotton, kirr, hw&ut od tho I t k t )  along dth thr ou~~htCw 

totala of I (rrtcmtd winq Pnrwn'r ncthod - p ~ ~ o n t d  by Xa#2 rt a t  Jt71, 1976, 

1976, 1976) md M o l l  at diffw~mt IM prrrmtd by Xml rt a l .  1976, 

1976, 1976 1976). I n  012 thrra fovr OQIU tha rrtdmkd OPlW don't #haP 

n w h  d w i a h  fm obtavrd wkur, hamor, thr wnpikd vakur mu tlhhtly 

bar thon o b s a v d  M w l w .  I t  G koaur, b thr wrrprtoth of  AE, tho 
mCnfaZlhru&~orrurdt4hoPrbrrnworasdaUwfht&ofUvrtdrwdr. 



bm wttrd initi4lLb with nwl*r*splZ wand alloud to dry.  

A oorprrriwn har olw bm u d  kWun obrrronl ( o a n W l l d  n q d ~ m t r  

by roil phyrCcr i n  dup bhok  ro i t r ) '  and r r t h k d  w k u e  or  noit noCr tw 

at thn end of thr r e a m  for ohiokprrr (one orurl cad 8-hm (tiour -8) 

W n g  thr noit molrtYN at  a a d q  and wt& did i n  betwrm. hr d C f f m  

betwren o b r n v d  d utCmrtd wit  d k o u  r t a t w  b of UI of t 10 MI 

fI'##lAtb Mt p 8 l l l k d  hQY). 

6. COIICUSI(MS ARD FUlVU PUNS: 

A nu md nbq l r  tmtrrth mrthod of aonputing thr r w p o t m ~ p i m h  OP 

nzrpomtCa the mil ban been q g r r t a d  and t a r t d  vlth tk audlabk abed 
&ta and found i t  good f i t .  Thn w l h t  phtr or th i r  method m: (1) Ct dCff= 

t h b r  bnhmrn fa l la ,  md aroppd s i h p t h ,  (8) tukrr in& a o m t  the rwporotCv0 

dnwd d i t b n  IS) d l  ad owp footor# md, 141 orop pwth #tag# jootor8. 

Band on th i r  oonogt the curoamtiq of .oil wrrtm bakmor ova lrrtrrrhodr 

ha8 been arqge8trd. U8Cng t h i r  PM* thn r o i l  etm balanor ovul BVU uafrrrhcd 

for 1#?6 - '78 psriod fuhC4h o q d r r r  M J  and rPbt m p u l  hPd km * t ad  

and oarprnd vlth tkr adlab& obrrrvod data and found good fCt. Thir mnthod 

owt a100 k urd to retinrota dup peroolation knwhg rwJoor naoff. The mtn 

&tnge of thin method CI thzt It r r t h t r r  thn soi l  &#tun ond runoff 

(mfoor  t dup dminagr) Wng thn m l w  of K (nrrtlmm ooattablr roCl mpC8krn 

faotm) awumkh M Uu r r t W r  of As are main11 drpmdat rcpa the pndplto- 

tiun, pcm mapolutbn d t h .  

' f i r .  N.B. i h y u l l ,  €e& 6figh wsd Y. Pima l n g h  (Sdl ~ r C d r t n l  ICRISAT, 



Run u o i f ~ ~  thb d o t ,  a t  ro l ro td  r ta tbru  that w o f  prirrPy (rparbPlsc 
i n  rpoh u l h t i q  wno, f)U ~ l *  tulQYn m l y o i o  d i f ' # r m t  wit aonlttia~ 
for d i f f u w n t  a r v p o / u a r k t i r o / ~  pottrrn mu C & nu&. Vir, or i t  CI 
p e r i b k  to r u  v i th  thir nrM Wlt a t  a r t a t h  u k r h  k k d f  falfar ikrlpr 
th mbC orup a mbi Jallar hlpo tho W f  owp ( i n  thr nwrood~ng #&I) ce 
doublo m p o  ( W f  and mbt) w p o o i b k  or prrbd arop (kJurif a J&) 

i r p o r r i b l o m Z o k M f m m 2 y I c p b l i o f ~ k .  h t h o b m b o f t h b  

r*, tho brrt pribk m v p / v P r k t y / e  ptkm lo & f o 1 W  in di-t 

wn40 wler d l f f m t  m h t a l t  o o d i t b r u  14th Elttk or  d o &  vdrr ppr land ant 

at0 mrmpgmnt vltl k mqgrrk l .  

?or thio p a p t o  tho fol lavhg plvodav hOl tO k *kd. 

1. Carpuk M/E, I a d  (RO + D )  wing YATBAL for ~h or tho fm 
d i f f a u n t  ol.opplng r y o k n  f a  a prrrDCou2cP wlw of  o d n ~  ~ r k  ad lo  

!. Carpvk for d i f f w m t  prob4bClt~ I w o k  wing dCltrCkrtbn, 

Thm f i t  tho ollop wqutmnt hCItognaw lYfmrmi, 1078) of AE/E to tho nrC!ubk 
prolubiliQ k v o l  o fM/I I .  Thio v l l l  q o r t  tho pl.olubi2iQ o f  wwror of thpt 

oroppkO q o t m  for that ~ o k  o f  cowing, 

8 .  C-k t b  p k z b i l i t y  k v t l o  o f  roil w t r h r o  statw at  thr md 
of thr c o q  wk fap 60 md 8611 of K. f i le  d l 1  holp h bdng thr 
of  d w l  h W8 i f  tb n*zt Wk i 0  &. 

4. &qmk mrcm RO + 4 for 1 to 62 wok, ThCt wn k u t i l i t d  bp d 4 1  

tkr ptublr t4nk &lo. 



m, A.D. - kk OY &Z WLun Irr tk m-1 aydlr, ktIaPf 
a r n n d l  o f  Qwh, wit  d r t W ,  p o o ~  o f  Wklgy 

r w ,  h. 8, 8-19, 1017. 

Mm, h', ad C.U. Robtam - A n u  rrrrwtdlr wil noktwv budpi: W i m r  
J .  Ptrmt Sd,, 48, tOP-116, 1086. 

B b k ,  T.A., U.R. O d ~ o d c ~ U .  h ~ k l l  - Tb o f  ~ t h ,  
w r  mi mil imtm rrtnrqr for L wit, MI. M. w. 
Am. M. 31, 666-880, 1060. 

BlQwy, I.?,, and W k ,  U,D. - htmrinhg o o ~ a p f f ~  ~c and wb(a 
~ k r  N@MWI~, !BM Twhr ,  Bul l .  Ro. 1876, 1980. 

Ibmrd, O.T., and R.R. shad - ~vdlubility o f  wit uakr k p h t r  or a f l w t r d  
by wiZ ~~ oontmt and rn tmobgbu l  oauiitCar. Am. 
J*, 64, d86-Ib0, 1969, 

F-ff, A . ,  and N. &ti - hwpwlcaeCon o f  wtrr j h  barr wil, C.R. Aaad. 
601. 266, l880-J802, 1962. 

hob, El. ad G. S t a n h l l l  - hc w r  o f  olarr A nklporaticn pcm &tcl b r a t h t r  
th t&.pth atrr NqvCNmmk of' thr actton q. IIIUO~ J. 
A&. Ru. 13, 83-78, 1981. 

&&ur, U.R., - 601rte6nr o f  thr FaJ q w t h  lor tk dry* o f  roil# and 
0 t h ~  pmnu mrdCa. Sodl &i. Soo. Am. Rw. 91, 181-187, 1969. 

Wdw, U.R,, and E)IIt.g, C,P. - Tho Cnfkum o f  d l  *rkr on f;wupCmtla 
by plant. J.  Goqdqr. R u .  86, 6719-67U, 1961. 

lirrtrr, D. L , od Ilonkr, R. J. - P h t  fa&??# 4100ti~ 
R.N. Baqm, R.R. &b~, md T,W, lMZskkr dr. I M t b  
Agr(arlttaut lamb A m w q  11, Mdm, R d n .  hdaan  
wty o f  A ~ r a a y ,  !oat. 

hb, R.J. md G ~ u ? ,  R.R. - Infkun# of d i f f ~ t  dilwdty wkr  m- 
tmt nkrtbru on r#pomtbn o f  wotn /raR $oil#, 8dl Sdo 
6~8, An, RVO, 496-498, 1966 



18. H i l k l ,  D. - Sow oriW for oapnknriw mielling o f  tmnport 
Phrrnnrr i n  thr ~ i l  ptant atmrphau oont.lmm~. 
In "Caputrr ri*uhtion o r  later n r a p w r  ry rknr" ,  
(Vawtrolkirta, 0. C. M i t o r ) .  north - Hollmd W l i r M n g  CO.. 
Amrtadm, 1976, 

19. HCllrl, D. - h the rotr  o f  r o i l  mCsfun hyrtawrir  i n  thr ruppwtrirm of 
rwp01*1tion ft.a l*uu .wit. Soi l  Sd. 188, 309-314, 1976. 

20. i f i l l e l ,  D. - C a p *  &&tion of #oil - wtm WB  - A m a d i m  of 
r m t  ark. ILW - 08Zr, Ottkm, Cam&, 1977. 

81. R c h r ,  R.N,, and Robartton G.Y. - A modubtrd roi l  m d r t v n  budgot monthly 
W t h r  W ,  87, 1-6, 1869. 

82. & h e ,  R.N. md RoRcbrrtron C.Y. -1pptbation of t h  r r l u f t a r h i p  htwrrn 
aotwZ and pokntiul rvapotranupimtion f n  & kmd &m2- 
turn. Twu. Am. 600. A&. mg. 8, 86-87, fW6.  

23. Jaakwn, R.D. - Diwwl ohangrr i n  M i l  water mtmt chPlnq I n  
"Pbld r o i l  at# R q h " .  S d l  Soi.  Soo. Am. &dim, 
Y i ~ a r i n ,  67-66, 1975. 

24. Jackoon, R.D. Kimball, B.A., RrgimW R.J. and N o k l l ~ ~ r m  S.P. - D h u l  Soi t  
Watatrr r w p o m t h .  Timr - depth - flu pa t t rnu .  Soil S d .  
500. Am. R'w. 37, 605-500, 1973. 

26. J a a m d a  Re&#, S.  and Rmm Rm, K - An @J-&x~ inathod for rttfJmtion 
of m q v m t h  pllom th rurf'aor of' ua tm .  I n d b  J .  k t .  
Ceophp. 24, 137-162, IB73. 

26. J m m ,  N. E . ,  and Haire H. R. - B r t h t i n g  evapotnmopimth Jhvn r o b  
mdLth, h v b n  Soolety o f  CivCZ Englnrdng R.oo. 
J .  Irrigation and DnrCnagr Dlu. 89 IIRO 16-41, IOdd. 

27. Jmm, M.E. - hper ioa l  mathode of r r t h u t t n g  or pmdidting avqvtnmr~m- 
t h .  In N.8. J m r m ,  ad., E tmnrpD.otta and Cta rolr i n  

--t Jm. st. Jo-hj ~ ~ a h w j  
Soo. Agria. Eng. PP. 49-66, 1944. 

28. Wwn, A.R., md Kn&l, J.M.  - Uatm w8, onmgp & h r  cmd gnwth of 
Gam m i l l r t  a t  S m ,  Mort* R C q d u ,  Aprkr. Ltrcrol. 16, SdS- 
342, 1P76. 

29. Wm, A.E., h ~ l ,  J.M. and tikrlourr C. - &tor wr a d  +h of p m d n u t  
at  &uwu Rorthrn .%&a. Pep. A&. (htni&adI, 6Z, 106-118, 
1976. 

30, I ( o h h ,  N.A. and RlaW N.N, - &Lid ocprcldty kwh oc.toolcntdw /m prdhttng 
PWWff 8- pF#Od$tQthl, J. &&I. Rid., 67, 6187-6187, 

1962. 



$1. wz, r.rr., e ~ d  ~hrm A,#. - LM *urgy b o w  4 wth of 
YrCu a t  Saw, lkrtkm IHqrrlP, Agrb, Ilrteoml. 18, 
391-408, 1975. 

311. Ilarrl, J.Y. end PanUovr R.C. I Ltw u r  o f  wttm a t  Sorrac. Cotton 
m h  Rm. 68, 11-89, 1976. 

36. ~ t o M I ,  S q p ,  B. md Wo(kirarrr J.L. - kt imting rvcpwtmupimtCon 
i n  a Hunld NgCq WZU, Wh. Bull. k. Idb0, 1988. 

38. Phi l ip# ,  J . R .  - bapmtfm md ndrturo md heat f i r l d r  i n  th r o i l .  J .  
14, 364-166, 1817. 

J7. Phi l ipr ,  J.R., The r d  r tugr  o f  h i n g  o f  w l l .  J .  Appl. E k k o r l .  
6, 681-682, 1967. 

18. H m r ,  L.T. - E s t h t i n g  r r a r m l  and rhor t  turn fluobrretas i n  rw- 
p t n m s p b t b n  @m Um&w ompa.  h. Lt. Sw. Bull .  JO 
23-28, 1968. 

38. h i t t ,  U.O. -Bhpil.iaZ mothoh wing p r h d l y  empmtiod p m ,  i n  M . E .  
Jmsen, ad. Bucrpotrwrpimtion and i t s  rolr In water r r w u n r r  
mmulgrmmt,Conf. Fnw. S t .  Joerph, Mow, Anuriam 
S ~ d r t y  o f  A g r i b u l t w o l  GnglnorrCng PP. 67-61, 1087. 

40. R i p p l o ,  C.D., M n ,  J ,  and Vator i l y tkam T.E.A.  - ret(mating at&-etatr 
aupolrc l t ia  r a t r e  blFr # o i l #  undo7 d i t h  o f  high 
water tablo .  V.A. Gaol. flu. Uatrr &ppl Fhp. 2019-A,1072. 

41. ShmJ, R.d.  - B s t h u t i a  o f  s o i l  wtrr und.r oorn, Iowo S t a t r  Univ. A@. 
6 Hane Eooncdor Wt. S t r r t h ,  Roe. Bull. 620, 988-880, 
Amos, Iowa, 1963. 

48. Thonthmito, E;Y . ,  and Mathor, J.R. - Inotncotfono and Tablrr for  Carpncdw 
p o t m t i u l  ol~potsarpCnrOlon and tho wkr hkmor. Drclmsl 
Inet. o f  T a h .  C m t r r t o n ,  #a Jrrsry .  PILbtioatbn i n  CzimatQ& 
10 (31, 181-311, 1867. 

44. Vm! Bavrl, C,H.M, Usr o f  o l imrr th  &ta i n  guiding m M r  n u m g m m t  a tho 
fm Vd* d AAB).i4Ul*u, Am. A$#. Mu. Sd. 69-100, 1080. 

46. Van huh, 8. and itilkr 0. - A eirmclothn st& o f  tho @ing- f lvn t  
Phmnmon. M l  6%. 118, 270-273, 1074. 

46. V d h w y m ,  P. J., and B a k r a  A. I ,  - bea h ~ & r n &  droruur ar tho 
roil d s t w  &maerr? h. Coophue. U n h .  Tmnr. 18, 726-77t 
1966. 



48. Ykgnnd, C.L. a d  %lor, S.A. - swpomtllw h t n g  of p o w  nwdC4. 
I-tCaZ fwtoro, phl(liQllt p h m m ,  I h t h a u t C ~ I  
amly&. U h h  Stub f m t v d t y ,  Ap, ssp. Sbz. S p r c t b l  
Rip. Ik. Id, 1r)dI. 





FR. 2a : VARIATON OF A W E  WITH TIME W E R  FALLOW CONDITT)H$ 

FD. 2 b: WIATION OF A€/€ Wlf  H % U I L A B L E  5011 
MO1StlSE U N E R  FALLOW CONDl1r)N. 



No. OF DRY M Y S , t  

F10. 3 0 :  VARIATW OF AElE WITH TIME UNDER MAX. 
TRANSMAT ION COMITION. 

FM. 3b: 'YARUTDN OF AE/E WITH % OF MAILABLE SOlL 
MOISTURE WOER MAX. T R U J 5 P o I J  COUTDN. 



Fl6. Lb: VARIATION OF W E  WlTH % O f  AVAILABLE SOIL 
MOGTLJRE UNER CROP SITUATK)(J. 
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1 n n , , i i i i n s t s r D f  
NO OF W DAYS, t  

F I  L a  : WRIATIDN OF AE/E WlTH TME UNDER CROP UTWlON 



S T A T I O Y *  SAWARU CROP1 COTTOM 
YlEAl) 1 1 9 7 1  Li 165 DAYS 1[ 1 150 mH 

E - PAM E V A W R A T X W ~  A€ * EYAWTRAWSPIRATXOMI 0 a OOSER-D( C  COWUTED 

F I C . 5 r  - CO*PARISOW OF O O K R V E D  A M 0  ESTIMATED E V * W T R A M S P I R A T I O N  VALUES 
( H Y D R A U I C  L Y S I ~ T E R f f A C I A ~ l  







7 CUMULATIVE E 4 lilE IN MM 



E = C A N  L V A P O R A T I O N I  AE S O I L  L V A C O R A T I O N I  
0 O I S C R V L D I  c cOMCUTED 

P E R I O D I  I-I-1977-16-1-19?? 

I .__-_ _-_.- 

1 2 3 6 5 6 7 8 9 0 ! 1  
TIME IN DAYS 

F I G . # &  - COMPARISON OF OBSERVED AND EST IMATED sorL 
E V A P O R A T I O N  ( G R A V I M E T R I C  L I S I M L T L R / l C R l S A T )  



n CUMULATIVE E 4 A €  IH MU m 



E - P A N  EVAPORATION# AE = M I L  EVAPORATIONa 
0 - OCISERVEDt C = COMPUTE0 

1 2 3 4 5 6 7  9 0 n n a  
T l W E  r Dus 

F I G . 6 c  - COWPARISON C F  OCISERV- A N D  E S T l l A f L O  S O I L  EVA- 
PORATION ( C R A V I M E T R I C  L Y S I Y f T f R / I C R I S A T )  



. - - - ) r r - r . . r r , v r r - r r ~  

1 2 3 L S 6  7 0 9 Y ] 1 1 1 2 1 3 U  
T I M E  I DAYS 

 PIG.^^ - COMPARISON OF O o s c R v e D  AND ESTIMATED SOIL LVAPO- 
R A T I O N  ( G R A V I l l t T R l C  LYLIMLTLR/ICRISAT 1 .  



E m PAN EVAPORATIONI A€ SOIL  EVAPOMTIONl 
0 OIIMRVEOI C - COMPUTED 

1 2 3 G S 6 7 8 9 1 0 1 1  
TIME IN OAYS 

FIG.6e - COMPARISON OF O I I E R V L D  AND K S T I M A T I D  S O I L  
EVAPORATION (6RAVlMETRIC  L V S I M E T L R / 1 C R I S A T I  



kt rtte-pt frs iucti .I& IP w l f y  tnl UAlW w l  ru@rslrd b) 

R ~ Y  ( I G J l !  air$ UK S U  of IIFlUT Frw for i r l 7  (l'ittt Jwrr to 7 111 

WtDbBT) KhJrtf trrtcm. Trrc, 3alr v i a 4  for tbir si@lyrlc arc thr rrlnfrll 

BcOrJS of i f ~ r  KC: ~ f \ )  an? liLU (for lack loll) and s + m  iUr1 
t 

eMW*utfura fr(lp .dl .  @~sam.Urj, Tila &tmtl$ w f  Liru crdp utl for w f i i i i i  

4 .  LJ& el, I d ~ l i  ,,, a l ~ a  * r , , i a  I t I . .  

F i t  5 .  1 s r .  . s , , f c t l  tPc e5tfrctri: s o l i  '~lstbra s t  LRF ~ f ~ c  of  raL11 day (V.OC, 

t1.r n t l o  sf :rdy~:rrnrylrstton i / ~ . ) / n v a ; v , r s i l ~ ~ ~  i, ,, * b w l f  U ~ I ~ ~ I I  lnblowcr uolh 

~ ~ r f ~ i a  rmff ~ I I J  ~ce;l :rrlrvp* \A, + . I )  en4 *-r*rrtwj roil ~alalwc (S  an6 l u l n f o l l  

\ ,  1. lhslc i <rrris;l t i~u  or'awvrrc (9: erst1 ~ t s d  w l l  *nrlr;uk (Ttir obsewvrl sut l 

mfsturr 6 M  nd$ ecn ~ksr. frw gsi l  , r i y r t : ~  ! rag  : ,rr. 'drdar :tt,sr, 6 Fl1r6 Slngh)( 

It 4 %  )pea fm tad f l jum~ bud L't0 t b l l e  IWt l i s ~  ~:Linff.r dnJ a ~ t l w k u  lol l  wlskrr' 

MU for dlffmnt Qrtcrs an ?cwJ to be l r t  ~qm: rjretmol. 



tomparison of  observed and e s t i w t e d  s o i l  m i s t t i r e  d t  S T 2  nnd BWjA netershed (ICRlSAT-Farm) 

. , .  
Fallow case' ~m ;d case Cro ed c t s e  Fallow cdse  

Date brs- r r t i -  UEdhT U3?bFTT i;F-- 0br.r- L s t i -  
ved mated ved n~tcd v e d -  r a t e d  -.---.- ved wtrd - 

Sowing 7/7/1977 
Sorghum ' 

'Harvest ing 6/10/1977 

Sowing 14/6/1917 
Maize t Pigeonpea 

Harvesting o f  Haize 26/9/1911 

ST2 : Maxilnum a v a i l a b l e  water : K 100 mn 

BW3A : 
I/ = 100 INn 
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