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Afte la.1open.t!eaoe, p•tlo\tltd'lV Awtoa tbe lao' two 

~eoa~Je.s,. tb.-c bas beaa oo.asi,el'e1Mle ohaoae Ia olm:oet Gl1 

th• paraotlera ot aploultur• m Jadla-1 ID •«• to meet 

tbe srwirl3 4e:JQJtd tor tOOt! ot the tealq m1111ons, &grl. 

oul.tUJte tau been mte.uUlet! OD tbe OM bt¥S8 ODt! cm the 

otbv, atttapte ba'le been matte to brill~ more B!lt! ml)ll>e areas 

UD6et eultlvntloa. Fire tlae •• time tbe gordftmeot bas 

Snt•o.!Ueetl ner p~o;•~ 01\6 pollolea trw tbtt devGlopmeDt 

ot age&dltwe. 

-
oll tbe ,.~.. or agr J.oul:tve bave tiM .. , .... 4 obGrlle. 

fba mat sowa OI'M ~boo lMPeased ooa.i41e.ratd.J' om! the arose 

DI'Oppet! al'oa bd 81rooot foalet!. •• urqated ... batJ 

irloJ''eaBGt! b' about 108 p_. cent ovcw tbe base -,eu 1960-51. 

ThUll by and wse, tbe liODetur rdt.&rftl pe:r beoe•es bat1e 

Qlao lno:Peased a 001l8it1f!J'al)le estent. 

But t!\t.e to vuJ.attOD m pta,alo~ •• eooto.eeonomto 

ooaa1tlou1 tbeSe cb.ense 1.n ~rloU'I.ture Ol'e a.ot u:rU.l"'.''ul aU 

. r r ·• ..... J. · r • r a a •• •• • · 
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Oftlt the oo~tr)' oltb• epatlollY cw temporaltr. 1b.ee 

all'e etnt• 111ce Mabuaahba, ~alata an4 usa •b•e 

9ftr'l 11ttle ob•ge bd toketl p1ao•t e tbe OOD'tPCW7 Sa. 

flU)'aDOt Pejab, fteJOStbCftt Uttar 17a4db tlll4 libel' ttlga&. 

tt.oaat ohtml;letJ baY• tatceft plaoe ta atr*"loultwe. 6lrd1•1t 

ftu.!'tft! ~ oawtata pelot!ft ot tke the cb~ bas --. 

elow aatt &tea\!11 wbereas blnlt some otb• p•t-to«t o 
' 

rat)it! cbQ!lBe baa beett w't.traosnet. fhu prwtaes a. .,..,., 

1tQortaat d8 potatlnl. tt.elf ot I'MOGI'otJ. a at~,.lcn4tval 

aeopapttr. 

fbo mont Smpwtet teatve of .aarl.oa1tt&re 1o llldla 

h tbG pref!omtAGaee ot- toot orops. AliODI tbe .toOt! e•Opt 

rlee ooouplet th-o p~ll!e or plaoo. In ta.ot Sa tn rloe belt 

of lruUo. all qi'J.CGltvol act19S.tld a~te s•ared to aftd 

ooutnU.! '' tao oaMlduatlODB to~> s••lDI rlOe. !b.er• 
to•• ao es.-touJ.tval tere1opment Ia poa&lblewStbout mo«•· 
ot.BSn; BAfl ltlprcw~ tb• rioe al1ltl9atl0ft mlDt!la. 

AflODI the rtae II'Wlq ato.t• 1D ladle; Dthar hal 

tM ltWtalt uea ua~er .. lee. AI oa \970-11. tbe area un.dw 

rt.oe vae s,ua,900 h.o'-•· au• oo.oupt• n.e•l~ Ga p• 

oeat ot the groat eom BPea. But tile ,lelt! ot t-loe sa 
DUlar ID POOP• It S.S OD1r 841 lqJJbeotare* wbe oo:apM«td 

n 11 ..,.,.,.lll ..... lf. rtnlt_r • 

o 11111 t.a below tbc B11 IDa !a uvwaae tlelc! of ., loa '·e. 
1,1<16 tratbeoear• • 

• 
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w &th tbe 71elt! ot rlce iD Pua.'ab0 vhloh Sa 1'100 tra/beo. • 

·tbo ,&eld m lllflar amouata to onlJ' bolf of 1tb.o beat tleld 

obtoJnel m othOI" atnteo ot ln~la. !here Sa peat aoope 

tor ·~nenaatns tb• rtelf ot rue Sa Bihar. 'fbe lftc.-ea.~e 

ll'l tbo Jlelf ot rSeo oml :eorrespoattiar rts• 1D. f'lee' proSue. 

'ttora t:~llbt D&•• war to11 rta.1uotaa tbe l.il"ea ••• •lA• end 

JAtt'o~ue mue pnthalll.O Ropt d tile area af• ~toe 

h 'IGrJ blsb a Bib-. 

OM ot tbo most ooaa• t::tOtm8 or tacrreaetoa the produo. 

tf.oa or tbe tle14 u tty urJsat&oa. Srrlgat;ton trees tbe 

rt.oe oulti'ttntlOA tnm ttle trs.sar&ea ot rBIDtaU att therebl' 

etallll_. tbe yte16• It uo belpa tope~~ ••• tbaa •• 

c•opa ot •••· aea.ucs 4!trootlv atf•t1nl the OJ'•a. trrllJa. 

tlq oleo Pl'tWtdea tbe bue tor putt.lnl ••• moaen inputa, 

IAt•na' ot te•tU1aeJt1 blttb rtel41ft8 •orletl••. vblob vw 

8\t'bstetlaUt lno&-ede the ~1el6. au 1D o02.biastlon leat!a 

to blBb• p.vot!W'ttS.wltr. 

ibe· Jlrqatlon &welopment sa tmeftD bl tbe ft.aulota 

or Blbar. l?lwe (ltletrtou ( ~~ of 1?) •• ba.ias &-apt.! ,..,._ 

lopoeat lft total lfil"lgotet! -.a !u.e to none, tt•l ... Oa1lc!ak 

ProJeet, the' aret Chs!~Para 1..61 ldb 8CNI In 1.900-Gl to 

&.69 lallb aores Sa 'l9'19.t73), lbollabad (1~63 to 17.17), 

Dar• ( 1.66 to 4.04), a•an• Co. 79 to a. GS) • Pumea <o-14 to 

a.G?). Bxcep\ Oaya, Gaathal P&rt1Jt\88t flGeat"ibqbt Palamau 
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ot\t! Siagbbba aU tile 12 ds.utots ha'IG llloreaeet ttaesr 

ll'l·t.aat.oa area. 

M a aat.w ot rcot, tbe rtele of a onp u ,_._ 
t!t.mt • a ata.ber ot Coolon et.utb • • ~toa11 teobulo. 

ttlod.-' tutltutloaol. Ia ttle pl'deat at_,Ft tile SAves. 

tlgatloa Ia lart4tlr ooafJaetl to tbe t.mpact or tome ot the 

puamet_. a tbe tW6. ot rtoo. the parame\en ooatl48. 

l'et •• ratata11, ift'liJatloa •• w·at• at'ollabUS.tv. lmoe 
v otor u tho .leattag Stlput Ia ooe.e or glee orop• &t blll 

bttem OOD1JIA!el'o4 M a IJQbnl.fttmt of 11108 l.l.el •• 

-
ooauplea a psaeQomlaQl'lt ptNJltloa tater• ot area -~ pro.!uo. 

tlOD but olttO 't S8 a va,, ~etenS&let the aUJ.ti'fatlOD Of 

otbe onpa. lattot the oalen~•• tor all other uops are 
Adjuste\1 to that of •loe. !'A'~ Smprweet. a rice cultl•a. 

'loc vUlt tbe'feton, · llaftt a ftf'eet tJGpaot 011 other Ol'ope 

th•Hl'll cm tale aa•toultvol eoooomy or tb18 stat•. 

AmotlS tb.o oenat Ol'o~ 1'108 u tho r:at)lt ve.tGP lovma 
p:Lcmt G!1f S.ta optlt!tsl Sl-Gittb 11 t!etenlrled bf tbe tlmalJ' 

aYallebU.StF or pletltr ot vat•. Blbu u weU ea!=r~ wttb 

o.t!oqunte quaattt1 ot V&bel'. Dut ltl 41strtbutloa 01ru apaoe 

ant! tlt3e le aot ccmt!rlol.ve fol? optio31 pwtb ot Plco. ?be 

ra&orGU beSaa aow\a&a .botb t.ntePC~ or quaatltl' ad tfme,, 
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:rtela ot l'loe Ia low ani pl'ofwJtloa of liloe 11: b!lbll 

., .... ,.. !brouab urs,atloa '' u p018lble to lW:&Qfr 

Ia taprn..mt a 1»otb t~e Qltpeota. 

Dt.Doe Snt!epeac!eaoe tbelte tine bftD. a GiBblt!omt 

iftonaae 1rl tb• tntg<1telt aHa Ia Dibu.. !be prosea atwt6 

otteq,t• to tlnd out ·tbo odeot •o wb1<th tlloae expeeta. . 
tlou ~»• &nJ&atlon ttt89Glo~' baq -. naau.a. 
'* D~ tawa on»S at .. soo ·an s•awa. Autnaa• tiiAter ant 

· s~. fhe j,Qpe&ot :of »•llati• ~OJtlellt lA tU t1Jst. 

attotrJ or .Sibv • cr.ea Gat! v&olft or $aob or tt1ese <II'OpS 

ftd. a18o Of t,.oas f'lce OHP Is tbc mnJIJ c;t,~QOtlq ot the 

otudy. 

OODG11 tt:'Ak• tloU oat'J tu~eu tlh4 0\bora _. tbe 

DGttl o~ ot lnl{Jot.loa•)ID Dlb•• the ,._..,. of '"'t. 
aat.tOf.l aro bOVODlt ''JYltltPlbutttit eat! tka fG'f'OlOJJ3fmt ot 

uctb s~ee ot urlao,tl.a 10 also not wrorm. •• ••viol 
lcpocte of eaob eou~o• of &rriaat;loa on fltfeaut CJfOPS 

ot rloo are eJtu4SG Ia tllla «Ssaovtatlca. 

ft1a nttt iaJacst or lnlnatie feYol1)9meat oan best 

be O.OtJol'tcinc4 tbrouab e oaa11tJitJ of prOthtctlon. fo wbat 

·ontet •ne tnlsatia .!ovolopmdt baa ltlt1 to tile ndu.ctioa 

in piOJ!wl''"' tluot.&atloa ona •atse m tbe Jn"O$tott.OD 1twe1 

lG Jet aotb.or QbJootlve of the stuft. 
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t.itef'atv•· • •t.oe •• inicatlGD are a~. 

liOet· ot flh• •• te-.toal 1a aatUN aD4 vrl,te 'bJ 

epeolalut ., .. _..~. ead wlaatloa enataeen. Bow.,.., 

eoclal •oteatute Ia !'eooa\ PM"11 llaYG GD&\18ett tba treat 

ID rtoe. p•Oftu.et:.&a oo.t the · P8110ftol •arta\toa iD rioe 

11e1~. &peolol e'tt•nt.loa 18 oc~~a to the t• llteratves 

vbi.Ob brtaa out tbtt illter-.J>elatl·ouht.p betwea weather 

parnmetere .aaf/1 llelf or ru.. LhllfUe the iwlaatltm 

t!ewlo~ bol bHa •t•"flled b' aocial. ••'-'l•ta·. ,1ft 

owor.wtw or •·=- or tbe ~&~Jonaat llt.cwatun• porto.Salft8 

to tho Ol>~eotlYe ot the ., • .,, l8 pf'e9etlto4 tD tbiO eeotlon. 

Elaboz;abe treatmat on l'ln • a oeNal o•ope ant! 

'be teobnloalll'' ot lta ou1tiYat&~ &• 11988 br O.llt, 

"•B. (1985)8 ad by tbe oeaval hot feetmOlogloal aeaeueb 

laatttuae. 8 AD lateNitltla •tuat bJ Btap, L.R. C 19·74) t 

t!uorlb.- tt. blltorf.oal, al'obeoloaloal am! botaaloal 

1ff t Ill I JIJilll-·-·-

s. f'.B., Oftlt C 1.96&) • 0 BIM'* J..oap.au, Gr .. l) Co. &td. 

a. A. 1:eot\oo.Boo. l'ni••.:.l'f: Ia llltla' :t Central Foot! 
ail Tdbflolot~loal Relte ~.-ettlut. C t:f1aor•> l9G&. 

4. r.. B.Bltl&b ( 1071) • • &.~rlO\d.turol ort.cta and Mspereal 
ot Rtoe't id.IDm ~Pbloa& ei1111Da:I. .. At .. ,IQ!Iat 
17 (B & a), pp. 11a.l9. · · 
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w· t.tleM8a wbleb point out tlhi> lrutlBt1 O.Jam of l'loa ca" 

ita global 4!iltpel1ld. wlth tbe paaeqe of time. !he 

laportenee ot •toe it\ tba ..__, ot Aeta Sl p,_,taely 

'brousbt out 'by Iablk•a (1978)~ fttt blpottQ!Jt · rOle 

tbat plaJB lft tbe erop ~totatloa mt! o..,op,m, patt•m 11 

bnt13.lli outl by Vaohent., d. "• (a. d.) ( i963). 
6 

.fta. 1108\ Important fiUlew a weather d. •lee IS 

soa. _,. Rol>ettsoa-, G.u. (18?6). 1 Rl• 0\il.tl•a•lon.t a•wtb 

oad &tnl~ o.t •Joe plafltt e~al taoton 
tetenulog tbe. povtlt of rloe• fUetta~t&AI of l'lH Jle1tt 

basd oa, woatbe• taoton, a4 tbe ol!matlo aoaattoa ontt 
bloo1ktatlo OQdtt&ona 14 wtoe pnho&Dc ••• on all 

weU M9leroa b' b'bOI'taon. BlkbUesli he· (1969)9 -.ort

bes tbe- qfO;.clt.matto: taoton or •toe p•O«!uott• Sa ttest 

Deasol. •• wwJr. ot Mollie, A.,K. (1984>9 toouse.a on tbe 

a. a.:rstt·ttt•a (1974>• •Boeftt~~·~··•·~''J!t eiii.I!Jflla* ,,.,., KO!Can on~tore' o. d.) 
e. n.v •• V'aobaftl (et. al.) (1983), • •crop .-atla, 

itoubJ.e c .. oppln! eat1 C.-opplq pattoftl, tD rto• areat 
1a lo1'!ta•,·· iftlldtiU.laltmtUcmdil',i&ae~Mft• 

7. n.u.aoberteon (~78). 'Btn r;m.t!ltdbD&' teob. note 
tlo.144 ( ~ uorlA u.t • oq.). 

a. tlt.kbUaab, f'al (l988). t A..._oltma\ta taot01'8 ot •to. 
E.~tO:~;Jf.':!~~·JJJJg&UibSQI&..rGaualat 

1. A. ft. Malik ( 1164) 1 1011. ad.· Ol'V&Jf tbe uop aeuomJ of 
zodt.a • as.••, lD4&IA .&a.lrMl,~" .. aDt..91.Q..Jdtala •, 
•oJ..l&, •• 4. 
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Qo$01 a~ tea ..... .a tbe r&GU ot rl• HOP U. 

lalla. De 1\st pomW out tbat acw&ag· aft~ $ND~Pl-'1111 

. ot race OMP mat.alv 4epeM u,oa tbe ramr.u ~
wbaN••• ~qotle tooU.t.t&ea aN not tWt41Bltle.. ~ 

fin# to AbWab- CDf Ra1ceja (19e'l)10 veat~r b.,......_ 
toe lq,aot n tbe nee QJ.tlvatlrm.. llUt ett&fv ctf tbe 

pnblea of vateJt •upplr to• aanOUltve b&8 dao Neelftt 

eO. .nttetlte. DG,Iebl •• Bhat•aobal7a Cltlt)11 bt:mt 

armtt~et amlfttall to• ttte paet fJO to fO ,.... ta or4U 

to aemeN tbe watGJt avdlabilitl eat! Mlatdl perioliobt 

lu aarieultval opettattoa eatt the onpp&na fl&tte• Ia 

l•u ti .. t 9eDJal• fM WOJ'b aou bg abl'abail (1966)\@ 

••••a&e .-. •• e.oablud erteo' ot .,.QU tbe weatbu taotoJG 
toovtaa lA z,otttiOQle:r eeasa ove» e, spoell1e4 GNa rr.eo&J 

to tae asseeoea. lt u .aot •ee•s_, 'Co etttmate tbe 

ottnt ot iDt!S9ld'*Gl weatbu· t~. 

uerM'. ·,r. Jtlf'iilt•tut•- .-., .. ·-n• 

10. 'f.P.Ab.rnbaa Q s.tt.Sakbe$a (1811) • '4a tanolllla of 

.
!. ·•owtb of'".··"'. ctla ot fll•. ~ wt&ea onDS ta.lat!la't 
ladW . .laiiDtll.AC.JlldtlltRaLJII·. Wl.ft, u.s.. 

11.. A.tt.BG~obl A R.Dbattaobai'Ja (1961) • 'i>l'o'bl.- of 
vat•• eupplr to• 8fft-10U1tu&J. OJMtra\S.UJ Ia lwn 
ttoat Softld •, Oeoa•apbloal Ou.Uoo~ w1.e. 

19. i.P •. Abftbam (1968) • •t:eo1atloa of •tmt ot weatbe 
OD '*uotl9&tr f:ftu~"' otbu rllkl na st .,...., 
~~·• .. alamf It ID· &ai.J!&aa&di •• ID4.ra& •.. P.Sdll!i&ale w ... 'l•t no. ,. 



\'bent an fe1if nt\1\tt.ea feal.I.Dtl wltb tbe pnblems 

ot rlu CNJ.tSYatln on prot4eal ot •olla,. ·Bhottubuta 

(.1911)18 bet trlet! to oolleot tatolfhtloa oa tbe 0\Att. 

'fatioa d lap~at ot r·lce Ia eallrle son. ot la~t.a. 

Pataallc ( 1971) 14 bQS etwtletl tbe ftllld.M of tbe appl&oa. 

t &on ot tmlllseN a aabm&qee rloe •·oil• o:ac1 ·abowa 

tbe VaJS ei •aat ot lalpl'OV'lft8 eoU e-'S.t&OIUI -~ tll4t 

apJ)lloGtton of tfltPtUlan oa e. aratloaal bd&l to~ gattlfts 

bi8be• rt.•l*' ot rt•• Ablcbddaal ( llt1) 
16 bat •uscestet! 

tba~ tho sdtM 11!l~qi'O'tld water ,potential. of west tatt-. 

tbau. o:a be ausma tor l.BJ.sntt.cm wltb lrttellSS•t aat1 

proper eo&l veto• maaapsot oraotlce. 

bOeo•GJaa ,_.., v.o. CJ9t»)ts lnlsatson oa~~ be 

introfuoe· Ia eome rloe uoat a1 a posltlft aa.sue tu. 

Jl i Jt :- J u K•w·•1•t- J ·m u:r ~ 

13. B.K.Bbattaahar:ra (19'11)J •alee dtlwatloa ot eallae 
;~::·..:·;:.~· Ia· o.wa•a.flt4.R&al'wa. 

14. &. Patadk ( 1971) 1 tS'U 1'..-llol'ai:IOD an6 le.vtllle• 
Ulte to• t~a~lmblnl n.t.ae Jle.J.~•, Peo. SllftP• 6ae /l 
ln~uta (1ooft PI'Oblerw1 t~m, l1ew 'f»lbl. · 

16. c. 1. Ab1ohaodaD1 ( 1971) • 'MaD,..qgOQCtl\t Dt' Gall.t3G Wat:er 
tnqatttd Golla tor wreaaet! e•op pt'0\4~toa• '"'"'• 
GJmP•t aa. &Jd&a~l.ilaQG b:Ditdt lOAD, 0eu flelbl 

1&. v.o.~aase (1959) • •aeoeat tre11111 ta rul4 ot rlce 
~ wheat Sa la•t.a•, tQtUG .II!Jml\ II .oac&otaJtg.. 
rAJ. .!3Ja. • wl.t4, oo.t. . 
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lftere:aaiftt vlelt "J: a..,f)1emdtlas the ,a011laJ. •·t.d.nfd1 

ot tbe •• ~ aot meroJ.y os a proteotloa ateaiDDt tbe 

'ltlltarlet ot rotatall. Be 4:18ouaeet the t..relld ot 1hl« 

ia •loe ead wbetlt &ll lndk b)' attoapt&Qg the rqpeseloa 

DalltJH. ?be WOJ*II bl Ultra; t. (•t• al) (1904)1? ffod.l· 

w ltb werlo,tioa ot rloe r.a1t1 area ut! pro4Qot.&oa an« 
faote dt•t.PI tba \fal"iatloaa.. An4 the aniole ot Bao 

(1971.)19 questt.o• auu$ taa tut.- .,.poaalble tor 

&Dter-res1oJlal 4iftuatlall Su the Cl"Wtll ot uop out put. 

J t Brill• ttlat tile m.ost .lelpoltoat pn.atsaate oa•• ot tbe 

f!bpuities Sa c•wtb, ot .... 0\ltputJ -- 19R-&a to 

1964.8& • tho at~t•ene• sa erowtb ot ~rilattoa. !he 

paper br Sharaa (1.971)18 •••~Des the Mtrtoad aohiewllefttl . 
Ia tbe PI'Muotloa •t •toe 1ft tbta OOAMftJ 96t'latlO!W in 

area are aeooapant:e! 'br •arlGtl0t18 Ia prCM!uot.lo.Q. !be 

cmalfll8 bos l.teatl,ft.e~ •=- or tbe p~SSiftlt ~tacr-tota 

•bSob o• be .tenlopod lDto potentiAl aupplt• ot rloe. 
Go\'ir.u!a ( 19?7) eo balt ~ltiout.aatl about the late•llt.at•tet 

'T ·•:.- r· 1 ••.•• r·n·• ....... ..._ .... 

ao. 
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vula\ioas to tbe CJ14tl•at&cm Gtt: pro,.tt•1'' ot neat 
d •toe lG the ~alWIUIGDa WUlOD. tt!le neld htes 

oa '- ets:ablMet! Gftt1· Wft)deA '=• a ooat&lerable eden 

vltb pnvlltoa ot S••qatl• tocllitlea lD a.ea t!e,._.tna 
fmtlftlJ' • •atataU toJt onp pi'Ofuo•t.a. laellb aaf 

!biftlt.\lara (196&)91 bcwo 1.1leea~uea ta tbelr ntouob note. 

AJrasos.r aa« Gu~ (19'»)98 a\atea ·lo bl8 

rwtlole that the pro.tuetliD of f'lce Ill Tatdl ~ htlfl 

1>etm &latoat stascent Ia tho p•e.Oreea n90l.utlce pvt.M 

aa.-1 tbe erallld IDON•o of t.n '"' oent aa pro«aotica 

•• cOJ:lbibutet'- bY extasloa or uea -'•• •••• a. 
t!eane or nl&tlOftlblp t.w .. pn~ tt.aa. ad pi'Ot!aottwltr 

led qwmtttatl,_ euppcwt to tH obaerwatloa. 

BUJoaiD ( 1.983) na bBI meatt.oa.a aome of tbe c•oara. 
pbi.Oal to.otoN •bt.etl aN be1ph1 &n tblt. t•Wtna ot tube. 

veus. Be baa al8·o •oartat.nea tbe illfl'*'• ot ...,.ue 
o.na·1aae ••• oropp&.q patt•••• rlttlt! pe:r UN .., aa•&. 

cuJ.tval utS.Yltt• SA Upper Gansa ,.,.... 'floab. 

•=•ur , ·a • _ J 1 • • •• r ••u•• 
81. A Daab.l.r· »etal • •IDialva (l(J85)1 . •l•rlaatl.·ca tutos

aaa r&•lll hl'.lat:.lllt' of .PlOo II'OWIAI ~latrlota 1ft !:f&;: lf!t" .lumd . .aLU&~al.lPO\.. EMIPrlllt 

P.K.Ab•am,. &\ v.cuvaaums.am em•)• •o.wtb •atea SD 
AN'- Proluotloa 6 P•ofuotiYitr ot J'lH ID fall Na«ta•, 
.Y£1d!J.t.P.t& •\.,•'&09, ~~-~~~~ vol.831 ao.19, Haroh 

ttJ.Hwaaa&a. ( 1.969), 1 Aplnltval AfSCOI ot tbc Vppu 
Oaqa.launula t7oaa.•, DJ.!U8•a!!£, eo.1e. 



aar••...,.,l (·1143)a
4 

outllad '"" ·-·· ot ... 
2.laatloa ot t.Dte~ant~BA watol' la urllat&oa Ia ttae utA 

a.at D«d.ePttt etQtet or aonb a1lf autb.W•t•• lnfte. 

Be bM .alao 4••• 1IP wa'• eultattUttr map~ toea tbo .,.., 

or Puolatt, SGjaetba oaf Qa301"at \fbhb atoraoe dep&ot tbe 
/ 

ertnt ot aoOtt ad ba.t wat• em the aoUJJ _aal tbul bdp 

tbe ~ol)tloa ot au&t&ble onpplats =' Snllatl• po,,on. 

tae papo• 'by SeliN 1tbtJD (1974)94 attapte to blab

l&sht tbe relatiaabll) htweea tbe pnpeaa ot ~mall &•t'

satloo ant! the eoatWt.oa ot <nllttYat0\9 ana. cau:a.e atlt!· 

••US an irapanau eo__. otln'.taatloa ill- suv-, 
ttbeNd a.ta (19?0)88 bel Obsen'fh!t lleaPlF IB pu om 
ot 'tbe aet • .,. GNa was brllatet to 198$.8?. Mun 

t•Jtilo'&• P"l~' • pe•lld br tbo stat• '"'~• 
vtum eoapletoa. •UJ: -,.a~a. tbe &•naatloa pouatiW or 

Bf.\l'tana. WM-Nas, tt ss •ussatef u the,.,.,_ ot Giqb 

(t077)21 tbat fott a Sa,loattl lwmtloPl'll8Dl ot l••&aat&oa, . . 
attr •nat ptAIU ot tbe at.a.tet abot4f1 w tnat.a eepuat•lr'• 

beeptQJ &D •t.. tbet.r apeoltto pN't4DI. 
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OM P•tineat queat.&a tbot aeo48 to \le J.oottoa 

iato sa ttbettutJt lnS,atSoa pl&DniJlt! u ort.eatee to tbe 

ol)~ee,lft ot .•fuetng latea.ft81.0Dn1 .1tsputtiel aot1 

lt ao• to wbat enu.t, tbJa vat aebl...,, tbe 11.-• 'br 

a. c 1978)" St to bJ~tetlr .!tsoaa tbb aa·pect. DlD 

sotane.vsn snw tb or i•Ftcotloza ••• •• 11 ,..,. 

(.»to-91 to 'l97J.ft)t ftlob U maiall batGd OD 0~. 

srowttl •atsea oat uneu ••• or &MnGIO vas «1t.aftlltd 

br ltbai'O c 19ft) as. 

AD ettlt.d book b fln vol_. ..,, lou ~ 

C 1981.111 ·ltJ a compeniS• ot lmowlettse t.11 tbitt au S.por. 

tf.lflt tl.U o.Wt pHwtba a fta-Stable ml• ot· t.otonaatlOD 

recart&nt tbe uaoepte., tbaoflel1 raodeb, tbe 1atut 

techrd4t118 8J1f tooJ.a, ruatt &ntaot, •••rtb!Ds tbe POll'&. 

pbe.t' at»! ... euober al.tbt .. elt to kDw obou.t tbu tlol.t 

ot ataa,. 

Tb•N ta a test bOOIC oa Bib• Vtlttta b1 lbalaf 

( 1968)3) Sa U. ft.st WOP. OD the popapbf ot Bibua 

ibe bOok mltle8 •sa.• 4eale v&ttt. Jblalot4 bacltpouad, 

111 a-· I _ P laiR d • J .• 

97. '· v.a.nu .C 1.9?8) • •lat.-...ttatr~ 'ftldatioa _ID. sws. 
satlcn !teftlopaetlt fa Allt!hlta Pra«eth •, ~•ll&mllJ&Ul, 
l.lbd&auii.AM't• OotobU1 VOl.-.83, ao.: . 
M.P.Wl&N (10?1) • •o.owtb of l•rlcatSora irl E&sharatb. 
tn•, ocMa.'IJUIIe Stn.J, '101.t~1, ao.t. 

mo.,. **. amd _CM. 1991)l he~'-- .llclf'l'R&\ Oeca•aptlv, Coaoept Publ oaat tm o. • • · · 

C.Abmaa (1968) • DIJ&&, ftaa.ebt. t~a~.•nt.tr Preas, Rafts&. 
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eoo11a1, popubtt.on, ~lo'Gltve -~ the &JtailellatuBI 

of tbe N810JIS Of Bib•• .naotber bOOk oa DSbtW b1 Slnsta 

1\Gf a-. ( IW'/0) 31-oar.ue ta a atlat tom 8allas wst• a 

geopapbtoal etuA, ot lta, cwa t,ppo. It oomt»!Del ta». 

fbeM· veM u ••ufw nlatlns &e•ba,1oa wtth rs.ott 

la Dlbar. !be approaoll aat1 metbotlolosr ot the atllon 

1latet abo" •tlllaolt • ._ es~e.-, wttb atdta'ble ~lfloa. 

tlon u the pnaeat ,..,.., •• 

\be pJUnt atUt!l be.t ottephtt to exa&M aDt tat 

the toUowlus bfpotbest.s a 

(a) IDOHtJGe Sa u•taatet! uea le~ to t.aonase lD 

tlle t·otal onppet! &Na u!er •te•, partl014u1r to 

'"- t!tatrtoU baYb:J lw bl!lsate! uea aDd ID 

plcda Nflloras. 

(b) Mttb more feftlop!teat ot urllaticm, put.tOQJ.ulJ' 

oGDal 1nScat1cm, tbo IU'h ~- wldftl* a-loe ted , .. ...., •.. 
( o) ll'ftlatl.ta deft10f)Mat rat.sbt haft oomparlttftlt an .. 

ter posltlft tmpeot • tU'!UI8• aal a\lt1JID OlfOPI In 
..... I J I J l J CRA !M'I_ J' IIW ... 
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C f) la t!latr&ota wblOb ba• Nla.tl.., bl(;b Pftl'ceGUaae 

o:t not tiJtitlatet ana o•ops othw ttlaD ttla. at:gbt 

- Ol&l.t•••tett· 
(e) laonue ta. urst-'~ ana wOQJA N~hace ·tl)e ,._.to 

,. ... tlwstuatle &A the J>!'~uot&.OD _, wo rs.e tile 

.... an leftl ot prodaetln''• 

!he pnsat atuttv 18 malcl' ••.a oa data P\lblilbtta 

.,, t1t.tr••ttt ,. .. ,.,.. •. ODd ct_.S..so\fiJI'IIIIJint oraweatlo.a.s. 

(a) · AftJlUl Seesoa a Drop Rapoar, BSbar ( 1961.69 to 
19ft.78) •. 

(b) bll'iouJ.tvol altuatlOO In lalla (19ft.t:t). 

(o) latl&D aan.out.tvo1 Ctnt&atid 

(4) BUlBI' Ste.tlatlo&l Had boOII (19ft) 

(e) S.leot-' Plan a Otat:t.a.t1oa1 tJofeftlM!lt ot BJ.bu ( l9?6) 

(f) tlepowt oa JlCPI.oultvd oea1a, B!balt (1970-ft) 

(&) BeJOJit of 9att.oaal Cotatdaaioa OD !ll'ioult\lJJalt Sl.bal*, 
YOl. lllt ( 1978) 

C b) Ollllatoa&e.el fabl• of Oble"atulel ltm1 Pooaa. 

Caa bat been tGICe to ••ure tba &OCUi'SOI1 NliabilltJ 

tlDf hooopneltr of the ''"t.s.t loal tatorma,&ou. 
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1.6 !el!£e!.o,(- • 
tbe fol101Jlftg mapa W&.O &9'Glltt1tle eDt baM bMD 

uet a ta.u &awsttaatloat 

(t) 1" • lfi.fe r!J.l$8 (ltQ.liOD lfap) M.tlp Of Da...a, 

Publl•bof "t tbe 8uM1 of bliSs. 

C l&) 1 om. • aa Kll...tna anttooal Atlat lfaot C.aloutta 

plato D. II (FDJ8loal) ~ Uftf!e• tM d&no. 

ttoa of bot. s.P.Obatte•je•• Pu'bl&abef! Sa Oaloutta. 

( .S.U) ltG1001000 lllUlOA eap of Slope 4 EelS..ft 

Gatloaal l1Uaa !lap• Oaloutta.. 

( &•) 1 om • J.G WOMt ... , & map PNPued flattoaal 

Co~eloa OD. At•knlltue 19?8 atlu..t Dlbet 

llaifttdl pa\tua (MiatetQ' ot ~anwtun at 

lrrqdltm. 

(v) 1 em • tl) ldlOMtNI lt!l) ot sou t.rPd ta Dlber. 

prepsrea Dt Sou981ll4• 1971. fto f.tinoto••• of 

ntee, ftmtl.opmau1 Oove.~ ot lti4tta1 Petfta. 

1. 9 Mftbt)! Of Awalfllflis t 
au _tfl** · r•nr•~ ·a 

Ia tbe pJUeot •''*"'• dltlt•ta bat bien •aect•a 
aa the tldt aaai11$U. Altb01J81l ttloe ue 81 t1llti"SOU Ia 

Bt.bu at PIHODtt tba oalatlQ t'l1abel' Of l!llt•Uta Mfon 

ltft.?a weN aeYen.teen. Do 0t4r tho 01& aewntnn ~t.e,•sata 



bavo bee takn lftto aoooaat t.D _,.,. to avot._, ·etao 

p.-olJlcm Of .epllt.tJ.Qs dQta. J'or a OOlDPMatl.ft 8tuftl Of 

tbJ.a ld.Dtt it waft oot possible t;o make a tJltl~l ot a Get~· 

*'J.e:triot. that bave oomt tato edatenoe• •t.aee ao lata ts 
• 

Jet awaUoble tor thft.. 

Por. tbo pneet ••• twelw ,_... 4ata ba1te btte:a 

taullt «&sa ui'L.oo to 19?&.78. 18 o•~• to etua, the 

opGtle:L tempof'al VG.,latioa at f&tr•••nt erope ot doe 

C itl'lsat.t ~ e.li'Ji.tdo41) Onse aaf ~~ ... ,_, ana, 

i.nlsate• Bno.. (eouce-vtae) Yt.elfl cal .,....,U$tt011 of 

lllttenat cnpt· of rl.ee tbe aMUBl ~ arowtb rate 

.,.. oent per atmUll - lluat nt• ot I.DoNased la 
huat'tl'et bMt&N pu 8'4rt4a • baa bam anlotalated. 'ib8 II Sat. 

l'tot.NSM p ... !ltqtt atua. ot aboft llldtlor.l 9USUS.I 

ll'1 tbe atde vat wo oalftlate4. 

PM la4A-• FUJI tt• ••. I .1 & lr 

wben 1 

• o annud oOl'Jpoad swowtb ro:ce (puoen.t.qe) 
16 = va~tJ.a'bl.ft, ta tenlnaJ. ,.. 

! 0 a '\tCPlal>lM fA in1tJ.o1 V<'U 

t 1: t lao lat&"al 



Vo• 'be eo•n1athr.a tlt\\.-1 atep.vite !NlttPle 
l'tepeastoa Of aU tbe l9ata U Si'fea fa PttJreod_. foN 

(S.. appecllct 4 to 0). !bel'e lfJ 0118 '*'-PGDiftot vu.&a.. 
ble wate• aYaUetdl.ltr tallea•: .bat ,._ vo•W m. 

t-o ~· \be -,aot ot hl'lcatloa oa ~loa 

or •*• a ·noe.J. ta:•· bee ~opet talllDI the proauotSoa 

ot eacb Wi•Sttti 18U Ctor •• llotrld) to total. 

aftl'qe pr~lce of tbe dbt•tOt (lu the pe»iOd ot 

12 ,.ut). · Antt t~ tbc t~Mtma and~ pltOt!Qotloa 

s-otlot ·~- -a£!9 oolc't!leted. ibcs9 OD-· atteaf)t b3l bl8 D 

13tJA!e to eat~\\lub the_ n.uatuat1e Ia auo!axtt&on. 

' .. - ... 
ItQJ.t~ .. ,.....,. mnf oualatsoa ~ tsave 

tJMa ueettwtdell' m a•oa•QPbiO Nteuab. S! Bwp.vue u 
t• .-J Flf It I if M I . I l ..... ,_., 'JI n I ;::: tttJ Ct 



t; poue•M Yarlati• ot aultlple nanasloa wlllah prrwtfea 

a.· ... of obooai.D8 .~Mat warlablea 41lf!t Jti'O't1J!H 

\be beet p~!!iotlOD poa•lld.e. vlth tbe tweet l.nt!ttpenfoat 

YU'le'-les. ••• to rmalla• tbe Ampaot or t.•&«atloa 
C .tUtenet aoueea ot urSCatloa), watnt.U GDf! watu 

GYdlabSlltt tn~a• oa area aaS 1'1•14 of t~tt.r.Mllt onpa 

ot ••• (autwm. v.t.Dter cat et~Di~t), the a'Ql.tlple •'-P. 
rv!ee na•aas.ca tooimtqa tad •• ad ta ·tflo ,,... 

atw!r. 

tho ••alta ot tete aaa.tresa ate npaseatelf wt\b 

appropriate outos•atmlo toabnt.qua •• • pJOiu.t&tD 

molal bat 1»e lleYeloPet. 

~ pf'8:8ed ttw.t.r ooml8a or a t!dallet! aDtd,.u 
ot aecotl&d7 ehHOI of lata -~ awaU.abh Utel'a\UNI. 

the entire WOl'k. hal MGD dl91fef iatO Gb ObapMf'l: to. 

tbo aal& ot OOAfttll-.. !M CM.pte• OM iatr~ the 

au.bJnta, tte o"'eetswa,. oY«n.•.dev of llte&-attaN1 llJpo. 

tfleau1 ttata baM, aotbotcd.og et,c. 1'be GbQtttr SeaoDe. 

tteaJ.s wlth tbo taot01'8 f1eteft'dalDa tu rtoe oultt•atS.on1 

pbJS1oar4Pb7t olSmatio oonlltlODtt aoUI et.o. PNYeU 

to Bihar an desorlbtt ID c!etaUe4. h Cbapte !hUt 

es.vee a· ~.tall~ .teacrlpt&oa of .lrrt.aatiOG. ita irapo• 

tanae, ~ewlopaent, ~eotla1itv, oovoea of luqatloa 

t.mt1 lts a•owtbt apatlol. .., temporal 9a'flat10D. of lwlaa. 
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tloa tn the State of asa,.. tlbll• tb• Otlopter UolaJ.'tb· 

t!oa&e wttk Rl•. tte Place to asneUltvel. ••••• 
ita vutetw ,,_. Ia &tau• lU proaun&.oa aDt prooa. 

nment• tte snwtb ilDt! epa,ial. •arlatloa owe• tba ,on.oa 
a&t• •'*'' eto. JA Bibaa* Ocate. 

\be Cbo»ter ·ftfth eaalra• a •tnt anuarat ot Inter-
• 

nlat&OMbtp taetwaea nee ad lfe&catioa •• • • a1'owtb 

or· trrqatloa aa.t ~tao~ea11e ln tM aeBap ·Of 1'1ce1 8Jte*tb 

o• lPl"lrJatloa aD.d SJlOWtb of •toe ia ~b ana • v.n • 

to tlelt ,.,. beotan lmP~* Ia &wl&atua, aeaa ... 

dd lte &mpaot oa rloe oUltl\fatt.ODt NlQt·loaabJ.p :W&tb 

vote• .fivaU.obtl.tty iat!e• el16· ;•at.DtaU do. the Cbaptu 

stab ooaoJ.•~aa tbe aabjeet b1 nt:vtns some maJo• tttaamsa 
cmt eutablo &UiaOfJtloam tor ttartbeJt etv4r. 



CD&Pfllll • U 

1AC'ffOR8 tStB:UafJIDO 1!18 GlOB CULflfAUOI 
18 BIBAR 



CHAPfllR • Il 

i?A~:fvRB nnt~RMIUtfJB RlCB CUL11VA1t00 

ttl BIHAR 

2i 

R toe is ln1!eeonoua to tho bwatd a...,ew ot tropical 

Md subtropical rertlons tmd obovo 'IOP7 vl<tc;~ at!aptabllltr to 

~ltfof'ollt sou tt.tnB ellmat1c coadltlomJ. HowovoP, mfXlt v-aJJtlo. 

ties PO¥ be!)t unc!or tloolted eoni!ltlons, in coastal &ovlent:ro• 

tloot! plnw, on! rtvcr doltnn. Rloo 1o elao t!I"Ollra ovtonns.. 
valv ln. ploift regiottG t~S.th osnuro6 1rrl(Jat1on toclltt1eo anlf 

Sn terraeoA t1o1An in tbo tOou.nt-o.tno\18 orea9t tSboro oprt.ng on6 

cut cbannale provl~e oontlnQous supply ot uotor to the flolAs. 

AltbO'Qtlb :-leo 1s 82'r.»!ft In vnrl.otr or ooua, hoavler 

clap 11ltb · SO.Go pet' cont fltlo.P t.raet1ons or oUt em., olQ.Y oro 

\)rotO'trea.1 In ot-1!0!' to rotalft vater in tho pa-1161 lt lo eason. 

tlal tllGt z l..qt~vt.ous loycr of tlno.teltturotlf ooU(elay) ex:tot 

wtth.ID tvo to tl\1e toot ot the surface. ~cacwlilftg to Robertson 

( 1976) rlee ttlll tolorats a wt~o ron;e or ooU. ncl~ltV ftton 

pH <1. 6 to e. 7, best ylol&J oro obtalno6 on neutral to slJ.abt 

00 !.t'U.o a oils • 

BatncJ o tJtoplool or oubuop:Loal plan:t, r leo aon~Ollt 

roq.ull'e!l blsh tooporatves nbove 20°0 but not above as0 to 

0°c. Tho optitlwil oppotll'S to bo neQr 30°0 toe tho t!nt oaxlouo 

... ., ......... . 
1. o.t:I. Gobor~on, (197~) ... 'l!!~g ~PDf...!'!.2:1~~· 

DISS \O ft l 
338.17318095412 l ..... 

XX(~~ , K96021m [+'N6/ 
li i li il il I ill I i 111/llllllll/lll/illil jl . 

l TH952 _ 



the most klpo.rtMt envuonmontel. rcqQir«:lCBt tor the. 

CUlt1Yat.10R of rloo is Votqr. fbe o:ptlm\lm wat~ req\&lretaont 

Is Juot to ccwer tho sou.. Glace riee Call ar• we11 w.Aer 

tloo~ofl coa!!1tlone, tbe water roqutrcoent appvoaohos the 

potential P&te. \>Jba this water reqt:~lr=ent IS tOot, rice . 

SolOI' ra-'latlon 18 important 4t.w t.ng tho lMt ao to 

48 do.p of r Spenln.a pOl" lod or paiJBt. If tbo cunoh.ins so 
!nof!oquate duriog tbto POI"lot!, tttOJto te ret1lleo4 conclll«ablJ'. 

'tbe!le toet.ws .aa they prevaU. ia SUtar aro 4esorlba6 

1n tletnU 1n thG auocoottins pa:raglf'o.pbe. 

Larae Ol'oo. ot 8ibfd" ta pla:tn. Tbe rttrer G~G f!tvldOS 

tbo plain Into two balls Uo:ttb Blh.al" Plein an~ Soutb Blhnr 

Plc1o to tho nor·tbwestorn pa~t or tbo OGDga Pla.ift Occurs 

smnll tr~ent of tho S~allk ran.«e ot tbe H1ool~e.n pS.eda\ount, 

aovortna apprtmlm.atolr 940 net. Ito. CbtttGCuapur ploteau. occur 

1n tbo eoutb or 1J1hGI' plaw. i'be plain an~ plateau ore 
. 1 . a turtber .IU:tlfCI:eil into a taro reatorm ore a vo!'l 1n fl{!. ~ • 

.. .... ., t ' 1 f .... IJ ................ .,. ..... 

~. Roberto on • op. Cit. t p.tl. 
3. S.4bool3, (1961) • '!Uh.GI.', RQMbl Untvoroltt Press, 

Rnnchlt p. 311. 
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?bus e,s. :Oeltards pbya io~l"GPbF Bib~ 1!1 f!Svls lbl.o lnto 

thrao unoq\141 Jtllrts. 'f!i.@SO aro .t 

( S.) H lmoltlYBD toot h 1lit:J 

( 11) Bihar PlaiD, ant! 

( 11l) Soutb 81b.n.r Plo.toau 

( 1) !U!DN.NJ:A.Ze2t.ll!Ull ·• tlirnnlnvo.n toot bills r~ton 

occurs 1G tbe n.ortb tJostorn pBI't of Blbar 1ft Cbamporo.D 

ns.etr1ct. Tbo Olt1tu6e ot tbls rq1oa variez t.rcm 500 to 

1.&00 tt. 1.'ho rog1on oonsuto of tvo t!itferel'lt ranges ot blllG 

1.\Dd intor'lenina valloyo, oU pal'Qllel to tho Nepal border in 

a nortb.vost to nouttJ.v()St ~t.U.rootton. lt OI!)JIO!nta. or rela. 

tlvcll young aot.!imonto.rJ rootto or lato tertwy tlmea. Being 

.vouq they tJre tll.compaot~ atlA relatl?~ly cott, oo tb.:lt 

unt!er a trop1od buCJ114 cllrlaate they have ,.. broken ln.to Qt'l 

area or very · rugg,tt reltot' eoGat.atlnl ot ... a.mazo or rav!Doo 

an~ rl6Jies. 4 .Rice te grown 1rl the tor:rao~ field or tbiS 

region. 

( 11) Oe!ftp .P,lo.~,a a fhe aaJC!' relief unit ot D1ho.r 1e tbo 

GatJSa plain, tmlcb covers ab~ut ?at&30 S<l• kr:::ln. or 42 per 

cont or tho total area of Biblll'. Tbore are eo:te l!lf'toronees 

1r1 tbo rel1of" features or Uortb Ot.l.Q3o Plalrl nn6 Routb Gan1o 

Plaln • 

• I ....... IWUJ- ... *I R t,. "'tit-
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(B) E!Elb.. <!mtm.J!AQID • fh.ts rea ton covoro em. at"en ot 
abnt 59,980 oq. kmS. Aat! the opttaam oonltltlom tor tbe 

oult1wetloa ot rico are p:ren ~t ln tbe Jtortb Ganaa Plalft lfboro 

o.11UV1al COlld or fans Oprell~ d tmlto to torm iatel'f1UVOS 

ot rivera tb.at run trom tbe Hhlaln.vn to tbc pl,ntn. 

'i'bQ toUOIIlnll t9.1Str1etB1 'Saran, Champarnn, t~usarterpur• 

"arbbango, Sahorsa, Pvn:eo, no~tb ot nba{tolpWt an~ north 

t4onabti" constitute the roe1~ 8roat!11 cp~altl.n:lt the· topoara.. 

phJ of tho tJortb DShor plaiD. eonol9to of tbo to11Wiaa 

f'eaturon1 o narrGW tarat. bolt 1n Cbesptlf'sn, a sub.tntai bolt 

of carsby laa6 m tbe no:.rth wltb lnter"eralns: tracto ot uplnfttla 

a1ona l'.l11er-S1 a vlito bolt ot marshy lt:r4lends notobl.V doYo16 

ot upltlft&l, obora.otarlaod by Pel"t.ni.UtOnt ttopronnloM on«'f lottes. 

(b) b~.qGa!lg PloD • ThiD l~lan.!s ot Bibor covors 

about: 33.a70 sq. kos., ani! Q\l.ao intel"ncctod bt atrentlt o.nt1 

o.arabos ts subJeoto6 to tloot!t~ loa6l03 to tho opreat! ot 

rwtUe oou. 

~no lm~ll'iftB tract holf!taa votO!' seldom 1'-0qu.J.re!9 on 

o.16 ot lrt"tnatlon. Low eOf'then dr.as or bUl'l68 cOMtruotoiJ 

arounll pa~f!y plots aro tbo dOO'loos tor rotalnlna watOl" tor 

v lntor rloo. 

?h.o ~lstrlots or Potna1 OQ1a, SbGbabad1 ~aahn on~ 

· c.ent•tll Bb.Q(ltdpur ccrmtltuts tbo racrlon. This rettlOD. t.s 

rousb.lJ A111lnib1o into, e n~rO'd bolt of b.1«blnn6 alon:: tho 

'·· 
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On.nca nnlt tho ~ctJt ot tho pl.d.n. In tha necon6 part 'beh1n6 

tbo Ganga loveo to a troolene lOLl.rtnn r>ot:lOD oollot •tel • 

lVf.tt# 1n Pataa t!IStrlct. Aa tho biah Gar.taG levoo !apo-109 the 

en.tr:v mto tho Oanga, ot tho streema oornlna from tbe ooutb• 

thO!l'Jo ati"Ga£09 (Punpun, Phnl.gu o.a6 Pnlm:U') tlw plll"Bl.lol to 

tho armca tor OGVOJ'al ltUomett-as. 1'bttt coat:d.&$ es a vast 

ohoot or tlootf wnt• fur in~ ra1na eupplmacmted br the spUl 

v&tor or tbo Gata6;o. :l.teelt · eft6 thus oause tba totm4!atton or 

tbo •'fol• vbieb t'!lerk an old bed of tbe Boa. 

( 111) ~~ltADJ: .~ I Cov:orlng aft f.U"eB of about 

19,476 aq. km. 1 tho ro~rton. lnel\VfC!lS tb.o t!tatrlcts ot Plo.....,au, 

Raacbl, ltaacrlbneh, Gtn{lbbbum GD~ tbanbn~. fhe rice lo.Df!S 

Bl'e klvar1!lbl.V t~racod 1n GOUtb Blbar plnteau on~ the upper 

lan~ are gtvcm to auttt'::!ta rice, the lower one belns .rc:3erve" 

tor ttlnteP 'lee. 

The no~tb ltoel., oQ!)toftl p"lrt ot tho nooot'tntt·, the lover 

Bublll"Jlo.rOltha 11llllo19 So Bihel"t olen ocb1ot poneplall'11 rotS. 

culnttna ~ykolan.ffa or S!nghtmum, eJ.terutlnrr flalleJ& or 60119 

ot'lldst uplrmlts over Roncbt.-tltis&rlba(Jb plntonwr are soott 

rleo lant!s. & "oA Of tbo ftf-st Ol'd&r 1S the bGOt padd1 1Glftt1t 

oooup,v!Jlg tb.e primary valley bottom, don. of second orBor sets 

tho pa~6y fle16s olon!t tbo natUPal olopc$ ot r1vors an6 don 

ot tbtr• ord~ cons lstn or artttlotal ter.taccs. The pa61!!y 

1 •u t • ,- &JI 1 mn •••:-uw• • .,...,. _ _... 
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becomes. oouroor an,d qutok matur·Jna rroo. wet 601'l ot tb.o 

tit's t order to Gl"tS.f'tcSal tOJ'r&e¢S vharo trator tobloo qut. 

obl7 rott.ro after ras.ar aennon. 

e.~ ~oQ .. ,..Om! • 

Fla. 3 enema thea 6intrl'bu.tto.o ot t!ttterent types ot 

oouo in BibllJI'. It incorporatce some of tho r00:ent atutttos 

r:uato. by tbQ f'uactorcto or Agrtcul tursl .Ro.ooai'Ob1 Bihar. 

( 1) £,&~.~C .... qg,a t !L'b!D trpo Of GOU towu! Ul the 

Su'OesM!ar anf! ~.blUe rorost tract ot Cbomprarcm ll1str1ot. · 

'fho oou bae beGn t1et"t•oa from tbe parent roau or sontt 

otones1 lltnestono otc. Tho eoua nro oballc»t to oet!tum r4J(!GJ) 

O\ftar bet! room Mc! pebbles. fhetr sauf!y t~xture chtm309 to 

loam' eatut. The oo.ue vary In prol.fuctS.v1tv t:rom. oodlum to 

good. 

( ll) Xola1..i!U. t It 1D ittotl'lbutoiJ 1rl o Garrow belt 

94F1ir.'lc: 1ft W lt!tb f.rtm 3 to 9 kUO!iletres tll.OQ3 tbc bEn-6ef' Of 

Oapa.l 1D. tbo northern trln:ao of tbo ifletrlcts ot CbamparBn, 

ttuanttarpv me! 'Dor'tDGD8a and Dortb.o!lStern port or Pumea 

6tstrlot. 'fbe farol nolle ai'O bo!lVY toxtvot!. 'fhoy ahow 

o.outl"ol to ootleratel"J aclitlo roaottoa, tho~ oolour varyifta 

t'rotl arcy to rellrN. Tho lov lant! ot tMal. solle are 'lory 

f'ertlle nnt! pr1>t!u.ce bhelfol an.-. QtJhanl a:ropo. 
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Bor~.terinl the fe.ral 6oU bQlt stretches tbe belt ot 

recent allUYltD oou. t·t bou mexS.O.t.t!l estont tn. Pwmea call 

SabQ.t"Sn but tt. bas becm rcf!ucod to a D.QJ'rcsw strip 1D tbo 

nortb.w-torn part or Chempe,..nr&. ~tstr lot. fbe ootl lo aon. 

caloareoue f.mc! noo.ool1no t.ut tho et1pled part ot tbts bolt 

1s :rounn cllllYium 421d tbo ~ooamtng OdtOll'l'l brow! ·bal.t :t.a 

rocont alluwte. Tho ooQ. t.o or lew to I'M161U!O prot!uottv1t1 

vbere orenls Mo the pttimaPF Ol"OJ,m. 

(1Y) lolA&k~ • lt foros a, t9Sot1not bolt bot.weell tbe 

Burh.l Ga.nc!ak Gilt! the v«Jto.m bor6er of Blbnr In °oraa onfl 

Cbemparan. fbe,. ~o YOUT.\tJ allu-t1~ ltut dltter lD texture, 

coloU!'1 pb.yatoa1 rmt! cbet!ltcal properties trom ooot to Wdt. 

'fbotl' torttllty vnr·S.ee from oolllw:s. to b1gh. 

Thoro ~e tbroo m,QJol' typoo ot aoUB 1ft tbe Ooutb 

Onnaa Plnlru 

( 1} laJ. ... G.taU. • Tal $Oils nro tount! 1ft thQ back!lfo.tor 

belt ot tbe G~a. r.oo Buxar 1ft tbo west to L'slw 1n tho 

oast vhOt"e rem water rcm-~lrs coll®trra In the ro.mv oooson. 

fttou telft.Ul'oa c!tttor fl'oo cat!.luo to. bo!l9'Y• They var1 from 

loamy to £t~al end tboy ewe very tot-tile. 

( ll) W. .A&lSTtJ.um..ORAll • It coreespont! to clay lotl!n anft 

KGttGl coil& or ooutb oanaa. plaiD, 'i:be7 occur .troo tbo western 

borde!" of' Bthar Ollt! otr·otcll tbroutlh Gbebobn6, G(qc, Monz;ha·, 

Bbealllp\11' Btl4 Sob.eagcnA pla1as. fbo aeo.v t1D10t1 nout.rn1 to 
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sl.tlhtl' olkol&no GOllB tritb oe6t.uo to bl)a.VI toxturo .tovolop 

ulde ODt! lreop polrgonol craehS tm6 attaSn motllu::a prot!uet1111tt 

status. 

( lii) laS li~UA! ~~ .itill. • foot bU1 ttaltbor ooll 

form :a contlmlous narrov bolt ttotwoEft tbo plaiD. cmtt tbo 

t'fis~octett plateo.u f'rl.nge trom tbo westom ont! of Knmv 

plateau to tbe DaJmdlol hlghltlC6o. i'bo soUn Ol"o foep entt 

aoltU.o, textllt"e h 11cht, · poor 1ft tePtllttv. 

(lv) lf.&n,.,Sa.IJJl • tt bolongG ta lortb Me! Soutb Gansa 

Plnt.ftn. "they are light 1ft t~ttturo -~ attalft eg/llf.IDl high 

fortUity status. 

fbo solls or Ctu>trmagpur Blgl'llnnf!s 61ttor ln thou 

phyetoal, cbonloal and bl,ol.og1oa1 cbarnotorietloa. 1'b.e1 orcu 

( 1) E~o~ot! .. '!C£!. Sq .. q • The or'otte4 ooorp eo11a oro 

tount! 411 alone the 61Ssocta4, IIG$coaf!lag scorplal'l81J at 

VB!".toue olovntlonn. The ooUG aPe 11er1· ob.allov cn6 stony 

tf ltb an avoroao tb1ctsnoso of 3 to :b lnabea. iboy bovo poOl' 

tortillt,v. 

( 11) UoA , ~b.&JJl • Rot~~ soua are coamn sow roun_. oU 

ovor tbo arantto Oft~ anetss S.c plateau surfaces of Chotonacrpur 

b·..1.t tbalr toxturo an~ colour v~v trom tbo eastern to tbe 

wcstt~rn purta. The soils are ltttht to oGt"1W2 ln tmrture aft.tll 

are rot! to yellow ant~ llaht aror 1n oolov. 'Ulo rortUlty 

fi!J1!1 trom uplanl1 to lov .. lnnt!. 
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( 111) RGtl Mteaoeouz SotlO • Tho W.ca.bolt Bt'ounl! ltoAarma 

in Haear1ba1Jh all~ th«rt oountr1 a.rOWltf ~tm~ hJAve tbts tJPG ot 

ll(tht ptnld.sb ooUo on uplanP.o an~ llgbt :rellow to JellGW 

sous in thG lowltmfs. SoUo ~o loamy oa:sff, sanAy wltb htgb. 

proport10A or t~loa part1olee. 

( J.v) §Jmdx §gS~a. t Sat!t aollo are fount! Sn tbe:abaA, 

eastet'ft Bczar1b83h an.t!· ooutbern. Santhal Parganes. so.tls 

11ary trO!::l re661Sb yGllow to gre.Yieh pellaw 1ft colour. 'l'bey 

aro mo6erately ~GOP soils cn6 thelr t_.tlltt}f· level lO tbe 

eamo GS the major o~teaa.ry oolliJ. 

C•> YA:L.mi.,!kCL.IIUa .. ~ • 1bor bave develope6 em 

· sboles1 outs and low grzlle metamorphSo rocka lD Palamau 

~i.Strlot. 'lbelr texture 1S medium to hcav1 cn6 tbo1r colour 

tt&rlES trom grey to yollc:Nlsb gray an~ tert1lo. 

(,1) R.Nt9.dlM"!E.I!I ... Q.!&li '· The lava ooua.try or Ralmabol 

to oG'Iorod vS.tb trap soru vbleb fll'o ~or1Y.olff front tbo basalts. 

Tbolr colout vnrlGS trom Ollvo grey to black. Tbe!Je blaell 

ooue Of'e rleh 1n torttl!ty. 'fho ;relltmlsb rotl no ils tollftlt 

in tble area al"O 6el"i.'Ct~ fro:ll tba ttrJmlto rockS. 

(v1l) ~g.J!QJJA s t'bo oetalllo soilS oro t!er1v~t! 

rr em roclm rlcb 1n lroa content. ftlo Bolls aro oballov ant1 

poor l.ft prof!uctS.vS.ty. thou colour varlEG troo rod to yellow 

nn6 <lork ro1UI1ah brO'tln. Tbeso ~o touo.d s.n aoutb Gln;bbbuo. 
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( 91U) ~-o~ • 1bc.oo &oUs al'o f'OU!l6 In 

tho o<mtrGl part or Dlogbbhwa 6utrlot. Tho ooUG are boav, 

a&lJ.xturo of dltt•ont typeo ot rook&. 1bo rod tlftf! 1011ovlob 

souo ore foWl!' CD tho uplanAs wborod blaok nn6 4uk urot 

soue Qf'e to\l!l.f! to 1Cif lan6 sroo.t:t. !bo fert U.lt7 901'1GS 

fl"om u.planS to 1ov land. 

(Is) ~, biJ& t Gra•ol a oils aPe f'ou:m! ln tbe tef'

tiary grovol belt ellltft of nQlbbunttal"b en~ extent! to tho 

bordors or Woat BeQ~al Sa tho e.o.ot l!llfld Oabar-aao:ra villnae 

m tho ooutb whore alluvlol. plato heaf:tts • 'ibot.r colour 

VOJ"los r.om rGt't to yellow. They at"'e latorttlo eot.l.S and 

tbott tertlllt7 10 YBr1 poor. 

(S) i!Bt nllAJU. & 'l'bo VOStel'll b1gber plctoaU Of CbotonQG. 

pur ts oappelt by .lnterttos vhm h bavo dO\YolOJ>CH! unf!er hot 

an.IJ hwid crm61tJ.ona OY~ tho bt!Solts. 'rho trplcal rM colour 

1a 1tuo to blab o1Jntent of uoa oxlt'loa. 'l'ho pnt ooue ·lll'e 

devol~ or·tbe plant oonstltueata and ~eo are lfttert1lo. 

Rico 1t:l ar01tn uniAor c<l~ Vo.l't!l oltaa~te. lt 18 best 

suited to tbo rottlOM vbt.cb bo:le blnb t~oraturGS, 1\Sgh 

tuam11fit.V1 prGlotta~ suosblna ~ an assurot! en~pplJ' ot water. 

•tt to gGDerally cstlmnt~Jif that ttoath.or d B et.nttle f'aator 

aoul6 be reapoasiblo tor en oucb as SO per· oont ot 'IQJ'lo.t1cm 
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a. &.1 fa. 1!. at:t.w.e • . · . .... Ill • 

•• ••ln&ee Of s-loe wbt.aa •• atCMt a sa.· •fHIGU• 
a tca:.uwatu• ..... ot l'!O to af'c ce•r \o 18o09) ,_ •• 

opttaa •••·' _, m saar tbta •aaa• at tqeraw• 
ooova &a ospt ~ taewt lattaur•'•'~~~nur Gftd Sor•'b.._ 
~). ta tbe· tu1d.•t awmab ot ta&lr •• .._ aat! •IDS. 

ma oA~ ttaU.v fiHD ,.., ... , .. to.· tour hiiP•••tatt•• 

o••••t•r ata\t.OJ28 C.wo frfll th• plo~nt •" two •• tb4 
plot.-) ate ,,.,.. 

ftnU,. fiUi!IUil taJ•ature l8 Dlfona117 blab,~ tMOlJib. 
out the ,. .... abOft ttl• tt~r•boUJ walu ot DOOa, vb&l• tbe 

mt.Dbrwl temp•atve hUJ tWI'l tbta Yalue Ia toe IIODtlal C ,.,. 
ttwebar to !'eWU.I) • thS. Ia tb• p•&Ott vb• l'loe It DO\ 

leHI'al.ll PWD IIi Dlbu. 

9.&8 fatllb!et.' 

fb• •tt.ot or Suaabla• 18 uat _.oaoUMd Vbea ••••• 
'· 

tP.Perat1ah at! Satna.- atatrlett ... not J.itaitJDa. a•• 
ft1lett• are ... .....,., .. to Golar ·•at!&atloa tbaa otbH. 

w. tta!!'•atu.• MOoapaW b)' Usbt Sautliae •• 1101t 

1 tPirr 1 1 n ·••• 

e. n.,ut II tb.e OoSoaal OO!Dlaaloa oa .APltultee 'GUll" 
1\\1 ,!ll&m!llBI' P.t IV CU78), p.U. 

'· '8&11' • (1980) , •• u. t'felh&, p.14. 
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6cn:ll'ablo ntnoo tho r1pon1ng por1o6 1G proloatco61 t"<tlulthS 

J.n a. arottte eocu:nalatt.on ot total ro.~1at ion. 

ttontly ratA. tot! rtoo &s ar~n "tu;"ifttt tbo rain¥ ooaoon 

sol~ en.ora.r .to troquentlr ltaitlntt 8ue· to btgbOP tncl~once 

ot c1ou60 resu.lttna In mlo..t.e.Qn Ylolim. Only wh~o Urlgatton 

is poso1blo eon rloe bo plllDtot9. at n 6s.te vblcb v.Ul result 

.1a · tho r1pon111t'! pert~ eo1not6inJt trltb a perlo-' ot bSgb 

clobnl sola!' l'a.-Jlotlon tlurln(1 tho fb-y ace.scm. 

Pa46y p.ltlt'i.t S.O a l~or of tbQ bent atti9 molstUfta an6 

lt costly g.r0WS eu;riD! luno.luly to i101fembel'.-f'Gooobel" tn 

'lJt.bor. An6 lt tto look· at the tablc;t 2 wo tiD4 tbat tbo all 
. ~-· 

OlOU6 $30Wlt f.9 f/M1 h tgb t'h.l:r 1fts tbeg <iJ aontbD In nU tOUP 

roprcoentat.111o ototi.on.o ot Blbar. 'ibo Z1l1F -~ At.~gQUt 

clOW!, amount or ol1 tbo otetlon9 ( Ga.va, t*lbart, narbbaoaa1 

tuld Chdbnon) sa .tnoro tbmt. 6.1. Even 1n .Uopteobor Mil Ootobor" 

when rloo crops Bre not-o t'OSpon$1V'o to solar ro.t1S.otl.oa1 

tbe olou.tl nmtnl!'lt 1s oorQ tben 5.0 (ln Septet!tb.-) SA ell tbe 

tour otat1oao. so, t1o oDD oonclooo. tbut cola&' onet-av 1.e 

fltoq:t&etltl7 1tm1t:Lna iltutifta th0 part~ ot optlmur!l arowtb or 
PlOO ill B!bal't f'OS\lltlng Ia min~ J?lollfn ot E"lCC. 

~.3.3 .~· 

• A ltaht ulnd to oo16 to be ~tlclol as 1t sts~o 

tho au CU'l~ transports Co9 to tbo loaf O.MDP1• 1 S 'thoro 01'0 

IUAI I I··- L _ U. I 1 111• 
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so many t!crJtOPlta of otrona Winds tor the arCMtb ot rloo 

1. e. lhlrtng polllno.ticm strOfttf vtn~JG mq tnt!uoo storllt' 

anl! IAoroaDo tbo n~ ot abort1va e11~osporms• ~1penlft(J 

plot\tO Cla' eutfeJ" s01rero-araln chattering, cePtokl loot 

t!i!Joesea: ma:,v be aproa6 moro rap1611 eto. 

On tbe vbolo v J.A1! 18 era un.J.t:Dportant to.otor J.D. rico 

pro6uot loa. 

B. a. 4 BftiACGJl 

Tb.o mQJor limit~ taotor in srovth a11tlt .vS.eltJ of rloe 

10 r at.n.tall. The a Ssnal or rain ls tbo slfloal tor p~t!y 

oUl.tlvatlcm, as tbe plant aottolao.tes ll1 ou44l' va.tort tlelft . 
o.ntt 1.9 transplanted alfor tloot!od conf11t1om:J. Lov.lylnu 

trao.to wblcb hold water t1U about Octo1Jer nro c&nlrabl.V 

sultablo tor ita cult111at.lon. Rloe 10 susceptible to tho 

voa~los or tbo oouoe roJntill. Tho ra.mtall m tbo osto. 

rloa or adrn ( m11! .Tune) ant! flotbtn (. eorlt OotobOJI) are tnovs. 

table for S.ta trQJISplan.tatlon m propor- p~10t1 onR tor: ~0'9'e. 

1opacmt ot Juice ana ltte ill tho pn8~t plant respactlwol,v. 

Ttlo rauuro of r.oin 1ft ntboa dt.r."lten tbo peASants ot a aood 

rotUI'D vberecs tbe ta11uro or flo.tbta ralM oeGftS Booth to 

tho plant. 

Tho tottll vntor roqut.rc:::Janta tor r teo crop are ttlere. 

foro qulte bleb tbf'ougb.taut tbo grC1J#I.ftl soason PangiQg tr001 

11000 to 3,000 mm tor wet aoasOD crops an6 from 700 to ?.500mm 



tor i!Joy soason crops requ1ribfl 120 6cJG from trQ!UJpl_anttng 

to oatvttr. 9 Tho ottlcteno.y ot water uno In rico pa6Alos 

Yules 1fl6olY from 3l per oent d\lr1ns tbo wot eoaon to 

70 POl' aont ln. WQll managod sva tems ~J.nl the 4r'l oecsOD. 

t4ap Do. 4 ebo.va tho mom mnual I.Jlstrlbut ton rainfall 

1n Blbor. fb.o mmud total raln:tall 1S 1,000 mm to 1, SOO mm 

except tor a pooket noar Patfttt1 which gets elt.cbtl7 less tban 

1,000 mm anti lD tbo ertromo soutb.v~t an6 nortb.east1 where 

tho aoounto GXooo6s 1,500 mm. 

Tb.e normal monthly an.t1 twU'l\la1 ralfttol.l GlORI w1tb CV 

are ohCMD In the table 3. Plato-au orea Ss more rotey tban 

the plulns. JUly ane August havo pr&atloaltv tho SBQO avera

nos, OV .SA AGgUSt iS less tbQil that Of Ju1J feW plateau but 

pro.ottoail1 tbo Sa.'l'le tor the plalns. Uhon tho wbolo aub.. 

d1Yi010tl 1D Oort91cterod the tmn.U!I1 CV toJ' plateau 1a ooly 11 PGI' 

eent sbOtJ&nl tbo smsU order ot vnrkbU1tr. 

Raln.tGll of lonuorJ-1ebrut.ll'1 t.s aeneral17 le9S tboo 

5 per ocnt of tmnual rainfall. ntlrlntt Merob to MBJ', ro.ll'lfall 

te 1eso than s per cent I.D tbo western Alatrlcts of Po.ttna • 

GQJ"a, Sbababc.t!1 Saran, PBl.nma.u ant! vester11 part of Httso.rlbQ!lb 

and 5 to 10 per cant 1ft other Greno. Ju.11e to September are 

montbD of hoa.vlcst rainfall nceount ina toP 80 to R5 per aont 

ot onnual ratntnll. Oetobor. !\')camber to 5 to 10 per cent ot 

annuol nV"orone. B&ro, the main teaturos of' oontb17, SG0$0ftal 

o.n~ ommol Pnt.nfoU a.ro con.slllot'o~ (ttr;.s). 

9. Robortocm, Op. cs.t., p.9. 
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BIHAR 
MEAN ANNUAL RAINFALL 

20 0 20 40 
'. km •. ·-· ~ . 1 ...... ,J. t 

Flg.4 

Rainfall in mm 
13HB1 above 2000 
~1800 - 2000 
IIIIIF\1600- 1800 
.t(Z@ 1400 - 1600 
I 11200 - 14oo 

~ E- -ltooo- 1200 

~ 1.:.: ·I belOw 1000 



'i'GbJ.e- 3 

No~ ~thly .Uillf Amm!ll Dn.lnttlll QD6 Cooftlolat of VaPlatlou 

11 I * •• ., • "t«'M~It•r••••e• • e · a •• · rJt •-••••• nn• • ...,, • "•-•• • H*L Silt • ¢ ... ,, FliiJt-•• 1M 8L t,t k ...... _.e·s Ill. 41 ·• 

J• ·-WDll lfJI.Il e•ts!'¥81 •• 111P.a1 f I 11 71@ •• -y Jll-- IPTJd$11. ll •• l.d "lifli'I_T_'t_lll_. $ ii._Q ... , ••.•• 

2lDIUll 
a.v. e.1 3.1 2.0 
c. v. 111· ot· ·um 
s; or lkn!'mal 
a..g 1.6 9.3 1.6 

eJ..U~a 
a. t?. t. 4 2'.0 1.1 
c.v. 108 90 120 
st of .t\1'1Pls1 

Q. P. 1.9 l. 7 0.9 
11 A .,.,.. Hi d 1 . I II t a • 11 

1.9 tl.l 
93 Q) 

1.4 1.7 

1.3 4.0 
T W d 

D.G 3&.9 34.4 21.8 8.3· 
Gas u ata:t 

14.3 ·n.1 -t!&.S 11.1 a.o 

17.9 31.1 31..« m.s 5.9 
49 07 16 3tJ, 91 

tt.a §.& aa..1 m. 1 t.e 

1.6 o.s 131.2 
168 203 11 

0.9 0.4 lt!0.3 
196 ,. 14 

, .... ,..,, l!:!•u _l ,__,.u .. rrll Lt'IJ'_..,,.,.Jrt·--•--••u ... ana••• _ .• 

9.11. o BaJaftlll Ia em. 
· c. '11. ,. coetttuont ot ~htloa (jl) ot Batnf'liU 

Sonraea Do.t. C~ en ArJrS., 1 t?d •. Itl 



J\Ule • Septo:nbOl' • JUly l'td.a,taU 1n ttQst or tho ooutbero. 

balf ot tho plains ls less tban 3D em. anft tt rlaes to 

40-&o Ctll. south ot Rtmcbl and 1D the north-Cl&St. Auguot 

l"alntnU 18 ei&Uar wlth roduce6 arell.S at lGStt than, 30. om. 

to o. GttGll bolt to tbe nortb ot f·at:ea o.n6 ~l.gber tban Patnc 

40 em. In tho south-vest 4tld nortb-wost. Rtd.nfa11 lib1nt

ohes clgn1t:loantll' 1ft September ( 10-30 em.) • 
October • ttooember • Balnt411 In October sa 5 to 10 om. 

oscept:l.na o smaU area noar PatnQ, wbl<tb gets loss thw 

5 em. Dovomber rai.Dta11 ts l.oso than 1 om. lD. tbC' no~ thorn.· 

htilt or the pl.rd..DS acl.l 1 to a.s o::J. 9lSGWhere. RaJ.ntbl.l 1n 

' December 1S negllalble. tho soesoaol total .-amroU 1s 

moatlt betveOD s to 10 em. 

natntall Pattrem J 'lbo ti.at10Dal Oo:nmtsat.cm otl Agrlcul.turelO 

bas lf!ent lfle6 on the bacJ.a or t:lOOtbly ralntaU aones 1D 

Blhnr. Lotter B)'l!lbols tWO usotl to ln~toate tbe ronaes ot 

monthl)' ralntall en~ tbo sub.&OJ'lpts to these roter to tbe 

number ot mon.tbs ha¥1ng those ro.nge9 or rainfall ( tlg.G). 

Ootl!e tor Raln.tall 6otn 
-g r· J :NUn • ,,,.,.,..._,..HI r•-.• ., .... •••P'q ·rr• s 1. 

a • Oreatar tb.m ?.0 
B 20·3G 
c 10-20 
n s. 10 
B LOSI tbm 5 
(&.If' Ul- ttlltWtiii•.,-_W"i.Jll.i$. JHI* .,.. ...... I-lk tJF ff _ .... , I ................ ;ulll .. r'Of\W .. l t• 
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the •alatdl .... are ..... Ia na.s. -· latt•a& 

o-u•S. • Atl's..d.twe twtae ••- that •alataU II'•'• 
tllla 8) a-. •• ....._ folt aU.e•t ttw" --••• _.._ 

wot&ld .._ etatt-'d.e fw a •RP like patMJ', ""•• ••• aeed 

Sa •• , ttlch. au •ttet.a sa •attefl .. all Ia tile •.a• 
t~~tetra.t. Reat or Blba• -••tac to tble • .,,..., do aot 

..... s.... ..._Wite •alataU tor pa4-'1 oultlYatS., •••r 
••••tatl.al Ute lnllatl-. 

.,.,, ...... ••rl .. ev& ill ••• to ft.Df ova tile 

obar..n•t~tU. of rfdahll pdt_. wblell ItaYa peat• 

~an .... • •• ,..., rse~•. 

•• .,.., tt, '\18 anA Meb81'a ( 1971) reft818 tllat U&e 

tatai&U ._ ... tile ,_,.,. 18 •-'•'• to ll ... ._ II 

bllhll' --.rtetlll. trw •toe ..., Ill .... •- _, ..,. 11 

• ...._. et 10 to • 1• .... ._....,. Ia JleiAI tor ..-

or • ...,. ..,. .. lac tba ..... .,, ......... , ••• 18 ..... 

A•••• ot rala ..-aar•J.r re 10 ..,. • ...,. atww•Jt~r 

.,, ... '"• ''-''-n a 1- ••tee •' taea ,._ .. te 
1 ......... eatalllMil ....... , ..... ,. ,_ .... 

1'1•·- ...... -. .. c ......... 18ft),,...,. 
!Iii 1 111 WI t•U Jfl .. 

ll. 



1000 

600 

400 

HJ30 

800 

400 

tt30 

BIHAR PLATEAU 
(Rice> 

50 

I 

I 
I 
I 
I 

' I 
I 
I 
I 

~--Report~ YS.ld 
-Estimated Yield 

66Yra. 

BIHAR PLAIN 
<Rice) 

.'\ 
' 

---·Reported Yield 
-Estimat~ Yield 

50 66 Yrl. 

tiiiii.:III:J..,.Atz. 9.Jr.IJ . ...C... H·•·$1. 

Fig. 7 



• 

J:r:.J 

'•• ,., 
~ ..• •a·· • l' ,.,,. 
·I··· ·~ i• 
~~~ ... 
"" • ••• 1•: ., .. c.: 
l::• 

-' 

_., " - . 
I • • • 

.JCJ" 

i',''i. ,. . ~ 
:: I c:: 

f I I ' I 
acrll 
,rffff 
.. ,;15 
f l II : t 

l
·li-il ' . ... ' t J ., r 
i .. I 

l ! 

... , • 0 

• II I I , .. 
J, I • . ... ., 

J• : ! i . -
r ! f ! 
.. 0 

r ~ I t 
• fil .. 
r • r : 
""I • I = r = 
e I" a a !. o .. .. .. r • • 
I • i I 
r i ' l r, I 1• 1 • • 
i I; '. 

I ' fs 

,J'J4,J' 
I I I I 

.. • • • = 
I( : i i 
1t i f: f: f,. Iff 
• II i I i 

i .. .. 
0 " .. I: "" • • 

i t ... 

1 I ' ' i I i i 
... r. I i 
i .. : -• ! . 
"t•ti! . ~ r ... t .. . ... 

r • .. ' .. i a 1 : a i l 
I ......... 

I S • S 

if ~' : 
& i :: f r ... • I I I ,. 
. j I t I 

1 ( • i 
•' I ~ f s:. , ' . .. . 
... . . ~ 
.. 1: • ' 
i I I i 
! ! I . 
. ' - i I ! i • a r • • 
I I I • i . ,. . J ~ 



Bef'oro ruan1ftl the regrons loa tboy have t!)St J.matelf 

tho y1elt9 at'l~ a oomperinlon of Ottttmet.etlf on6 roporto6 

Ylal~ ot r 1oo 1n Bihar pla.:Sn nDiJ platoou t'll"o stvon lrt 

t"1g. 7 wbicb sbO\f& altao<St. eq1lal relat1onsb1p. 

~ ( ?49. 6 for plctoau nntl a.oo. 3 tor plain) und 

standarlf A.ovt.at1()ruJ ( 117.4 ror- plateau ltft~ 116.?. rcr plaln) 

nro samo tor botb tho rf!gr099i.f.)rut 1 b11t (!. tJ. 10 h1gb in 

plain ( lR pQP oont). 

The r~rosatQft equation 12 or B:Uu.,_. plateau tor &1.1 

tho alx ln..,epon~mt 'lartable!J are m1f&n1tlcn.nt. at 99 per cent· 

le•el ot oont:l<tenae. An~ all 1n combtnntitm oxplain1ng 10 por 

oent c.ontr1butlOD lrl tbe vari.ntlon at oat1m~te6 rico yleltt •. 

WhorCJas 1n U1har pln.Srl J.t is e-xplaining 70.4 per oont contrS. 

butlOJl. Ant! a.gam tn Bihar plo.ln tbo ro:reaslan EIQ.UtltloM13 

lll"O o 1gn1f1ocmt nt 99 per oont iottol or o:>ntl-!cnce, itue to tho 

n •-•"''•' n 111 •• • "''"'' .... ill~ 

12. x1 (BstA"> = 717.s4L-5.517 ~ "'te.ts7 x3 - «>.nas x 4 + 
(~.12) (2.~) (?..79) 

19.81~ Jt5 + 12.003 x6 
( 3. 31) ( 4.08) 

·a R e~ o. 709 

13. xl ( ast6.) a 594.064 - a. 748 lta • la.ta? 2(3 "' 
< n.oa> ca.1~> 

:n. ?..ol x4 • 19.240 X5 • 20.574 I.e 
(2.A1) (3.2~) (4.7G) 

i 2 = o.704 
.. 



FinallY• f'!as mP. ~sbra ( 19'11) have conolu~o~ on the 

basiS or oorrela.ttcn coetrto1cnt r,esulto that tnAepe.tt~ent 

verlable x5 (ra~tall Aurt.na 16 September to 15 October> ls 

blrthl1 bcmot1e18l ror rioo orop. An., lf ve look the table 1 

(wbaro the ootttftcien.t ot vartatt.on 18 g1ven tor Blbar plala. 

nnlf plateau) we .t1n6 that c. v. IS vary hlgb in. thoso two 

months l.o. 

( a) Plateau 

(b) Plain· 

mJ 

35 

In eO'nl)arialon ot .1lllJ' r.m~ August tho oootrS.clant or 

vor1at1on ls v~y hl~b Q9 Well as 1n Juno. Th19 hlgb varlQ. 
I 

tion 1n rolntall st ortttcal stqen ot crop 6rovth necess1tato 

l.rrtgaticn not tot> a. suoeQ1.Hlt'vl.l cl'op bat 1t8 mora eurv1vnl. 

ft1ca atteln:B an tmportcm't pl'le~ aml)n;tst t'ho crQps or 
the Gta.to 1n both acraages ent! pro~uotlon. It al.O!le shares 

G'2. a per cent ot tot d. 9Wft fUlOa or Dlhar. ilut tho ylel~ ot 

roteo 1s Y'a'ry lcm. It 1S bolow the ol.l J:n~ltl levol 1n many 

M ±e •••••wua , . .,.. ........ ,... l •• 

c Jtcrn1tlc tnt o.t o.ol per cent level. 



T)n!"tG or the !ltate. fho:ro app~r-" to be . very gool.f scope 

to t.mprovo tbo ylol~ of r too w 1.tb better wnter toanagement. ,. 

Since tho crop like rice roqutres Wllter throughotlt 

tbe year an'-1 tbe rain 18 uncertain, soasonal. and 1rrlguJ.ar1· 

It ts essential to improve 11"r1gattona1 tacUltles in fU.tu,~. 

It wo taka th.e b1gh1J irrigated ~letr.t.cts like p,1toa. where 

the rat.nfaU ~1str1butt.on 18 not a-.toq.uiate tor growlntl rico 

but th.e erop 1G urown uneor tully 1rr&gatec! cont"'ltlons ani! 

tbo y1e16 S.S 90 per cont ot all lnt11a a'IIH"C:tte .Yield. 

Or( tbe otbor han6 lt ve taltQ tbe exnmplo or Purner.t 

Atstr.lot 1t1boro tho rainfall 1n a~gquato ror gra»1ng .a crop 

like rice but th-.. trr1ttat1on 1S available on11 ?..0 y,or cent 

ot the total aroa unrte:o rlc*i!, vhleb I'GSUltant to the low 

ytol·~. It to cm.lt 45 per cant ot nll ln~le a"erago y!.el6. 

So tthorover esoureif wator 18 available there tbe •cr1at1on 

tn thQ J1olt1 tU\6 p:roAootlon of rloe wUl h$·lov, anA tbe 

ylel~ rate vUJ. bo also high. 

Thus, we ha...re soc in abo-ve exQ.Jllplea tbnt tbe most 

oommon meann or tncroaams the y1eld an~ p.ro.,uct1on ot rloo 

ts lr~lgat 1on. The tecbnolos1cal inputs l.lke fort Ulzer oto 

OOJ'l not put vlthout water. oo.- tho 1rr1gatlon trees th.o 

r1ce cultiV':J.tion rrom th0 vagaries of' ra.1nfaU anf1 tborebJ 

lnoreases tho .vlel~. It also bel.ps to gt'OV mora tbGn one 

orop or r J.oo. 



a.a Oe!J!ls • 

taV't..oaC!!lltal ooatitlona are ••r taYOVdle tor tile 

011ltl9ation ot •toe tt~~-ogpO'Cltl Bib•• rton tbm so,_. oeat: 

ot the state a~oa u blablr ont!uotlft allUYt.al plaiD, . ators. 
P'8Nelt w&tb DUtMtOWJ ri'fel'l• · a.. ill tt.ae platen level laM~ 

ooov. tlbtwe rtoo '* ....... ,YeJ.r.; rLooated in tropteal 
. . 

latltu.felt f07 ,.._ .... •• etlmal tor pwtll et JtlOe 

tbl-ougbon' the, ... vbU.e aldht t.u.-atve sa fOUl' raoatbl 

~ SGY•ber to h..._, •• taU oeealloaallr.bel• \be. 

opc&J.1Ql HflU.l•-'· S..l\&ae _, be ¥arlt1Q~ some~-.. sa 
the: ~tbl of lo1t aat! A~t, but pl.atr &a tbe nat of tt1e 

· v••• Galntall itt tlfeQ~te tnterme of qGtmtitr W. tmNllaltl• 

f.a· tilce. OOOlll'NnGO ot nifoq\\tlte 11'dufo11 ho:t 18Cb t6 ft318 
I 

lt11te1 lfoo atb "tab IU'I# nat! tna 1Mb 0ept8'.lb0f to \Rh 

Octobe SO ver Cl'UOial ft»E' opt&tlal pwttt ot P~· 1la.t iD 

tbeso pe•1* the Jra~ tnqaentlt. ln'lsation s., tt.•r• 
tOM, n must tor eugttdalralt letm~ alone mo.eaa~.r.t.g, the. •tee 

ttrodaotlrm. 
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CUAPtER • Ili 

IRRIGATION lR SIBruR 

Moxt to au, water te tbe mOlt v1'cl fort pleat Aftt! 
I 

animal llte. The cr1t1o&1 l"olo ot vateF tor lntc.m.alvo 

agricultural prol!!uotlon hardly noe69 to bo empb09ls~. %rrS. 

gat1on t!!lll dratfttJ~ge aPe prooossd ttblcb a.Jm at the sainte. 

nenoe c.t so.U mot.ature wlthln tbe range required ror optS. 

mum plant growtb. 1 1here are manl' parta ot tbo vorld where 

tho moiStUl"O a-.,o.Uablo 1n tho soU fl'om ro.m, or fi'Otl under-

. arowuJ vatOl's, iS not suttlolent tor tho roquiremGnt of plMt 

1itG1 either ell tho tflne, or 1n a partloul~ crop aoGSon 

t~bcn lt 1.8 nGOOSSOI"J' to provide atra water whtoh enebloa 

th.o soU to kGGp tbe requtro6 mo1atur~ tor plrm.t ar~tb. 

Such Gl*tlflclal appl1cat1on ot wnter to 1Gftif tor arowinfJ 

orops or trees J.G calle~ 1Jorigat1on. 2 

Tbe lo.ra:est use ot watof' in the ttor14t 11 tor Iniga. 

tlng lo.nlt!, es a. agr1eU1tura1 SDput• speo1ol.l.V for tho 

FAO/thU1-.SCO .. 1 Ir~y!~\!!ft ~~J!!.!!l!H~~ "~~!ft~tj!' An 
InternattonQl iJourco aoott. J.973,. utcbt.nsoa. p.l. 

1!. c.Ooplnath ( 19?6) .,. Pt~~l.f?U. -~'!~~oe~ .... !!.~.t:&:~flt.d~lgg, 
tta.g nentnar on. • 'Rolo or lrr l3at ton l!1 tbe Ae\1elopmont 
ot lniU.a•s Agr1oUlttll"G1 • The ll\~1an Society ot ncrS. 
cUltural Eoonom11la, Bomba)', p.fJ. 



prolluct10ll Of' too"'gralM,. Tlor the growth ot p1Mts1 VJater 

must bo avof.lnblo ln the .npproprtnte qu.ant1t1GB on~t at tho 

t t.oht ttoo, 6epond1nfl on tbe &peo1os of plant tmd clltnntio 

oontllttons. Crops lllte rtoe noo4 lnrger quontttloo then 

tho· crops liho tlb·eat aa6 other ceroals. Evon dry tarmlfla 

tecbnologJ depotU!c upOQ the raotsturo rotatnsf s.n tbo oon 

by oontJorv.lng tho aeant1 ~aintaU tbrougb the oonst:ruotlon 

of al!l011 baes. 

A(Jr1cultl.lt"o u a gat~blo in moot p##ts ot Biber duo 

to tb.e unoortain:tJ of' tho raSna, wblcb even kl normol t1f!IGS 

f.G ift.Q('taqilato. $ 1Jl'l"1gat1oa SS1 tbetrotoro, Vltnl tO Stabllae 

ngr.loultue Q.Qi! augmtftt prot!wstlora tor- oU aro£1 \fb(fl"e the 

raltltall 18 aoesonal BAd tr_.oaultar". 

?ho tttato nec~s trrluctlcn1 bcot:na9(J tho ratntaU iO 

VnPJSDa porlolllcol ODd irttegulor. It 19 el.Go not unltoroa14' 

(!fDtl"lbuto~. A large port o.t the Nortb Gqa PlBI.ft rocol9CS 
I 

ttroator .. alntoll thaD tbe Boutb eDit tbo ovcrsplll or r1vere 

accounts tor tho malntenaDco ot mot.sturo. file t!J.strlots or 
Saran ant! Obo.mpal"an ere cooporatlvol.7 drt. Rnm 1s loss Md 

tbe r1Yero aro embGI'ketJ vbkb necessltct¢8 lrr1gatlon In these 

The rain m tbe vestero pert of tbe Soutb Ganga IS 

1098 and VOI"lotton 1S nlao groater than ln otber parte Of 



91bar. OverapUl or rl\fero ts nominal an.; the 6roSno.ge 

1e l'fl1Jl6. It-rlsation thoretore e.ttalM tmporta.coe 1ft tbe 

cpbere ot oar1oultve• crops like rico aad sugarcane roquSI:_e 

tJater throuabout tho year and tb& rcbl or winter l"aln ts 

'17orlable. 'tho aon cannl sptet~ aoeounts tor canol 1rr.go. 

tloo Sn Bhababs.d and W03ter11 tloya an~ Patna. 

:Aotlolenor' ot moisture Aur.lrtg \l'IU'b."'*toal 

'to moot ·the 

beb av tour-

ot tho monsoon• intU,getlO'W) ayst.o!llB of' lrrlsetlon vorts like 

ahara, p~, ttUlkDt wells aro oxtens1ve11' praotl.c.S.Oett. 

lilgblands or Bib&!" oro also not Sm'IW\o from tbo varto

bUitF of tho mOMOOD.f aD~ boaoe rS\tON on aooount ot steep 

sra,1cmt drain ott quickly. Cont-our trrl{lotiOA ancCJ ~G.Clllng 

or st~all stream make up tbe ttator 4!ot1clt ttuo to va~arles of 

tbo monsoons. 

One or tbo m01lt oomnlOI'l moans ot tnoroastns tho prof!uc. 

ttoa or tho Jlol61 1s lrrlgntian. IrrtgQt1an trees tho ric~ 

cultlvnt1on tl'O!!l tbo •aaarles or rainfall sne tbor•b1 s.ncroo. 

oe& the Jle14. It alSo bolps to sr• rt~.ore tbsn one crop of 

r'lao. Boaif'tos t!treotl.v atrect1ng tho area onl'! ytoltt1 lrrt.sa

tlon also provl4!ea tba btl!le tor putting o:>ro oett!om inputs, 

lntercs of' tert111z0!'1 blab ylolt'ltntl \':arlety. 



B!bar lS ondaw$f! v 1tb uood 1f~ter rosouroes and 

apart &om tbo Gange, tt bas a number ot m!1Jor rlV"era 

tlwl.ng t.hf>ougb lt, GmOtlf: tbC!Je are the Kos1, tbo Ge.ntfalt1 

tbo Obagbra, the son, tho Damodar on~ the Subarna.t'"Gkbn. 

·nurlng the period of control by tho Ea!rt India 

CompM.J1 little WQS &.ne to 11:1pro\fe trrlg&tton taeUitles 

tnop1to ot a Bumber or· tAmlDea. t1hcm llldla ode wv1er 

Brltlsb Crovo .1ft 1958 a eor109 ot ·tor.l"J.ble famines occu. 

rro6. Tho attempt to curb the blab OODt. or oo:nbGtids euoh 

~to aatora led t.o the ropll! oxptU191on or ur tgatton. 

Thoro uaro only tour pre.ln~opGnltenccr lrrf4att.on 

ProJect vi&J the Son r t•er pro3oot • tho Tr 1bonl Ollftal 

pr.o~act, tho tbako. canal projQCt tlft6 tba Tour oP 'ttrhu.t 

oan&l proJect. 

Wo~k on tho Scm oanQls ComQonco8 only 1ft 1869 an~ 

vaa completotl 1ft 18?6 at a cost or Ho,. ae.sa mUl.S.QQ to 

belleflt an area or 347 • 230 bectotes 1n tbe dlatr lot or 

Pa.tna, Gava ant! Bbab.abciJ. 4 tho proJoct oom,rtse6 a weir 

acr09s tbe Scm at nenrt vlth o. lott bonk -~~ a rlgbt bank 

canQJ.. 

••. • f!!fJ?i• iiiLJ....-: IIIII r •• 7.1 I !lllll *' ........ 11W 



fo pl'oteot a P•_.tne traot ta tbe CbuspGJ~aD 

~lltr-te \o tM avtb ot •• Gta._. .v. ll-lJa• eoattl 

•• tPa:l up fa Ja7• to -.m • a •elht •on. It •• 
oapleW &e 1914 at ne oaet of •· s.1fi aUla. 6M --. 

ftW 49~,1GO beowet• OrqltloUr eOfteel..a au n &Solle 

oOftGl, 98 11m. loa.s tetdel ott ftom ttte Gaaaatl ~-· W• 
'be bollaf.-r ot IMJ.a _. Repel. Like tile- •tM!l, tb• 

ltleb oa!ld ,._ .~ Wbake»'a •t.tv •• cJ.ao taileD up 

1ft laW 81 a Hllet wm to tnila'• ._ t,ao . .._, ••• 
ftle ~~ or ,..lbU oanal •• ooaathetef Ja tma to mta•• 
t,I!O bMtent • 

. lo ticas.ttoat majos- bl'laatte vutra ._.. ,._ qp 

•sn a.!aptad..._ · 1ibat..,. &ureue 1o urstatet •• •• 

•talr flU to tu.m. Bnoe at th1t time ot lfthp.._. 

buelr e. a eWS.• lieetar• or outtlntea •• •• Ul'llat4t4. 

ftle lnii'Ot~~~• ta lNltatGa •• •• ctoe to ~ &nil .. 
tta (ll.os pu oeat) aat u•ttatiOD tru ~ aoveea (U.SO 

pe oet). 0a fte·otbe b4ftt1 eta ...... a •a.qiul teu••• 
(.o.M P• oat la aHa Ult'i8tlttll bJ oaul aat aubleqQitltl}f 

, ...... c.l8.4l ,. oat) m tbe o•• of' ........... .a"' ..... 



After lr.t6epent!enoo1 atllblttous venturos, w1th tre.. 

men~ous t.rrt.gatlon potential hwo bCKJB takon up, liko tho 

taamt.ng up ot tbe KidS. wb1C!h boD been ettll.eft 1Blhar•s 

rlvor or oor:row•, anA tb:e eonotructt.oa ot a barraao at 

Volmtk.lnagar on tbo GaGt'lak oto. f't.Uttnn the PJ.I's.t 1P1ve rear 

.Plea por1ott, tho total area ot Bti.lar van 192 lUll boctaf'd 

out of' vb 14b tbo not oron cultivate~ vas 90 1Akh hectarea. 

1ho aroa under o.souro6 1rrlg1itlon before tho 1ncoptlon of' 

tho First ftlon W88 approx1m!lte1y 2. le.ldl bectaros, vhS.Ob 

vorkB out to opproxJ.ma.tel7 3. 4 per cottt or the total 

crop,pe6 al'ean as compare~ to a.s ptU"eent for oU Part i\ States 

end the All ln~la llVerBSo of G. 3 per cent. 5 

Acoor61ng to the o.rt.glftal plaa ~ lalsb hoctfll'e.! vera 

oxpoctoA to bo brought tm~er 1rrtaot.lon. Agalnot thla menns 

ot trrlgatton ba\fe beet1 prov1~e.! over nn at!t!it1onal area or 
~.?.6 lt1kh hoatnrOD, besl.tes about o.4:tG lokb heotares broU&Jb.t 

un~G!' 1J"tlgat101\ bJ ooheoes out ol.iJ'e tho plan. 'fhe lfeYelop. 

ment ot lrrlgotton trom tubo-wel18 an6 emergenoy rtvor 

pumping scb~ has boon rathGJ~ &l,ow lt'l eomp.!lr!Oon tt1th 

ear11e oxpoctattom. 1'b19 18 pi:U"tl¥ l!ue to lrrl3ation 

a.ohomes belna SA the esrlto-r state or ~ottolonmant, tUlf! partl1 

beaause or ta.vouroo'ble rn1ntcll. On the other bo.n6 "uo to 

t'lovauto.tlOn oat.lsot! bY vePoato6 tmt! bealiY tloo6a, ~emaM for 

n 1111: WI ••.., ... .._. 



more anlt moro tlo~ control u~t~urca P':.>t.Woi.J 1n ant! es a 

resUlt, the act1vlt1e.s ot tbo department bail to be accele

rate~ on tloo.J control eehomos. 

In tbe Seoon6 'len a special dri•e vas lauachert to 

acoeJ.OJrste tbe propcss un~er &rrtgatton. t'urtng the Ftrot 

PlaD new itrisnti:m potential ot 1.06 labb boet•es vas 

oroQt~ thrOUf'..J\ maJor and moc61wn trrlua.tlO!l scmemos. Out ot 

whlcb 1..07 lakh hocte.ros actuaUy ut11t.Be6 tbo a~a11ablo 

tlater by 1955.56. Tho Second Plan t.egot was (1) to oreato 

a further potentlel or a. 45 lakh h.ootsr«"J bectares tbrouab 

tho aa.1or" an4 mo61um t.rr s.aat lOG ooh«aos ( tt) to brtng e. 45 

lakh hectares ( .t.nolut!.t.na o. 797 lckb bectarqa 1n respect of 

tho unutll19od potential, of the FJ.tost Platt) tt-om the maJor an~ 

e:u!•t!lw lrriaatton sobomes. On tbe completion anti full 6eYelop. 

r:ent t>be ir'rlaation. ccbemoa of Seoona PlaD was banetlted 

about 4.91 lakb b.ootrut'eu. 

'rhus, it ue look at ttg.a ahovt.og the trend ot gross 

l~1"ltt~tet1 area ( 1940-41. to 1960-61) ~ we can coMlufle that 

arose 1rrJ.gatet1 area 0\tGr tblC 21 roua Oft JAcroasoa marnt

nelly. DegS.nnil\6' of the First Plu ( 1950-Sl) bee responAet! 

maxlmuo. area (2204, tbount:Ult! becta.res) un~er lrrl(Jatl01'l. not! 

the last year ( 1960.61) bBS shown tnorens 1ng trent~. 



DEVELOPMENT OF IRRIGATION IN BfHAR 

( From 1940-61) 

·~~~~--~------------~~----------~----~----~~ . o. ·~ 42 63 64 46 43 SO 52 S4 56 19a0-61 
Y E A R S. 

Fl"g. 0 



Our study porto6 bogtns W1tb th<t tbtrd Ploa on~ 1ft 

ttlo Tbtrd Plan, thoro uan o. 4et1111to ohttt ot' C!mpbasle 

towar6s the oaJor t.rrigatloa ocbcmos. M a roault 1 asnurett 

1rat1JC1tlon taoU.ltles ba'flo l»oGR extent!o6 to 9ft o.66f.ttonsl 

IU'oa ot about a.c loldi hoctuos. tbo 1Prtant1on potoat1£Jl 

croato6 and utUfsee! ln mGJo:; .tm6 mt~tlllWI 1r:t-1Jat1on t'Htbet!las. 

By tbe on\t ot tho 1'blr6 Plan 9.18 1okb beotcr'GS lrrtnatlon 

potentW bat! boon. ut11lsat!. ln the Alln\lnl. Plllft eophasts 

was given :to tbe exooutlOA of sodium !lnd mlnor J.rrlgation, 

GobMeS. 1'be total tnl"ttet 6u.riq tbe AMual Pla vaa 4.50 

lakh hoetar~& but tho es~ure" trrtgatl:m fao1llt1f:9 were 

oxt.G!'l~od to a area ot 1'.,.. £0 lakh bact ares ODll'• And et tbe 

enl.f ot the Fourtb Plan trortgat lon potent tal throuab ttta3or 

antt medium sebe~ VBD etroatQCl m 1&.79 lakb l\oetaros. Tho 

potont:t.al, b(7o:IOVClr1 was utlllOod 1G 10.33 lakb hectares. Tho 

Stato•s Fourtb PlaD aoeepte8 tbc neGt! tor prov1~1ftg tr.rltJa. 

tlon too1lit1d to o lrarae Bl'ea.. 

To haV"G a· Olear arasp• lt ta asoontlal to anu.voe 

GlA, ti1A aru! c!1tteront aourcos ot trrJ.gatlon. F1g.9 obovs 

tbo Oroso. tdlt! not il'tt&aot ad ooW"eos of il"rtnot:t.on 1a bns04! 

on that. or~ is abettlrlil tho clear plctuvo of' tho bohnvtour 

ot :lrrtaatla 6tar'iDG tho oeua1 porlo6. l'boro lo a cloar.out 

Snar.ellSioB trond ln Ottoos 1rl't{Jsto~' oroc. tmt! tlot 1rrlt;ate6 
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o.rea1 exoopt the ver.r 1966.67 bGCauae ln tbla year there 

vos a aovere drougbt ln Bihar. Tha llne .ot not urlgateA 

1e tollowirJI tho same trend. Tbe gross irrtgatetl st'Oa bao 

OhCJ)fD. tho obange ot 592 thou.ault hectare9 ovo~ tbo p•lo6 

1961.6! to 19'm-73, Wbo.r'eao tbe NlA h aa stuNn. 334 thou a.nd 

hGCtfll'es. 

AccmtJ tho aovoea of' 1rr1gatton cnnal 41\t! vo-U an~ 

tubo-trt!tll lrrlfJati.on bavo ebowft oont1nuouslt lncreastns 

tranl!. Botb tbo eo~oeo ot il"rluation (Oatlal an~ well and 

tubo weU) bavo rospon8e6 lncreo.otns tront! o-cton ift, tbo 

~roucht J(;J81'1 !'ll'lif S.t ~o'b\flous bea!luse theae aro tbe only 

sourceD vblob. om bo utUlaod durlna tbe f!rought per1o6. 

'rank and otht.tr aoUI'eGS ot il'l"ig5lt1on have obawn f!!eoreaslna 

tron6 over tbi.D porlod. 

'ftle area 1rrittatGtl by tank 8.oreane6 by 11 131000 bee

tar~ an-' by other sources by ~,sa,ooo heotB1l'es. 'l'bU~, it 

1s ossent:l.sl to aeo tho ..,10tr1butloa Qll" Growth or lrrlga

t ion 1D tho etotrlcts. 

3. a lrr2~b. iC ,I,r:rib~Jgn_y ,'Jlh&£ .. :1tlti.M .. :~bn-~t.!!*'.lnP.!rA94 
ttlS!-91'. to 19~.-?3 & 
-L _ J I I I ¥; 1M JJ •• "**$M 

It 10 o gonera117 accepted ft:lot tbnt tbo benotlts 

or tbo DS# atfl'lC\lltural stra.tez.;y basGr"f mo.iDll' 01\ tbe Hl(;b 

Ytol8lfte Varieties anA lfttoMiYo Qae Gf to.rtUleors bnvo 
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not sproaf e'VC'!lnl.y ncroso tbG o01.10tr·y. tftlD b:QQ even la6 

to ut..,r.m1ng ot gel)$ betvoeo tho rtcb an~ tho -poor oroas~ 

Since the n.- toobnology ln &arlculture requires cssure'!t! 

irrtaat ton, l·t 1S aato t.o QSsume that a ma3or pU"t or Gtato•s 

1n.vGOtment in ag:rlcUlturo has tono Into dG9el.oplna thte 

1mpo~tant roeourct'l. 'tho gee»~tb an~ ut11:leat1cm ·ot tbts 

reaouroo tbus no~ to be oloaelt cmcminod. lh this chapter 

wo wUl ox:~untne tbe growth ot lrr lgatetl aroa, ~r011th 1n 

fllltrwont oowoea or Irrigation. the analysts ts un~ertakcm 

tor 1nttivlttual lttatrt.cts so that one Clift probe into tbo 

possible :reasons tor th.a reaUltant State bebav1our. 

The an:alvs16 ts mo1n17 baaod on tb$ oornpoun.14 Orovtb 

ratttJ ant'l linear rat«J ot iMrease, calculated by re;restU.on 

mGthol9. ~~htlo tbe oompounA gr0111tb. r'&t os t-etloot the strength 

ot an,v movomoat, tho l1noar rt1t..a or tnczoeaso wblob are 

in aotual (rll.tb~r than peroGntago) torrns, aha» us tho impact 

ot ouch. aovOttcmt, tl'oo troo tho magnltudo ot n ntven series. 

Den1f'1e9 1 tho 11near rntes are aA~1t1vo (ras we eball ooe later) 

an~ ~o loss sonatt1ve to terotcal values. lnt~Peod, vttb the 

.c~tatrtot l'lS the Wll.t ·tw analvsla1 tor .o at"en. atlarnoterla ... 

tic vo rJot A.1str1otw1so acrtos or 61tterent magnttulles nntt 

:lf ono WQrO to :rely only oa tho oomp"OwulJ arm~th rate9, eompa. 

rlOon of ouoh grO'dtb ratd te likelY to be m1Blea~!n~. Vor 

oxO!!lplo• Se.bar-ao 61strlct shows the h16h«-at OOtl190U..,fi9 orowtb 

rato ot ?o.o per oeat per annum totr tbc groao tr,.1cratod arot1 
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ant! a llnonr lncroaa:G or O'lor 101.60 hunArelf hactar- por . 

anouta. On tbo othor band, Bhnbaba6 A1strlet hB.O a Ytlr1 

1~ tJ;J>Ol1th. rate ot g.g per oent por annw btit b&S the 

h t.gbGSt lln&ar tncroaoo por annum 1n ~he Stti<to or 176.44 

bun~·r~ hectares.. Purnoa "!1Gtr1ot has 4 sbtu·e or less than 

4.0 por cent (in tho stato) 111blle ,:jbQbabatt ~fSt:rlct S.S 

~s. 49 per oent. 'I'bus .although tbe growth rate Wflul~ be 

rolevant tor a alvon dtstr1ct tor thf! col191"or!!!.tton ot 

tho impact ot that raovemont on tho otato as a whole th.o 

1 lnoal' r~tes aro h1ghl1 ·usot\11. The 6ata tor the eta to 

tor tt'le twelve to~ peri~H~ are presente~ !n teble 4 uong. 

"tth 1n'l1.io~s, <:0!'!3'?nun~ growth rates ~-,!4 11tieaP r::~tea or 
lnoreulso. Here onfg can s~o that tbo eornpounA r..towth rat• 

tor tho ~~troo!e tmt1 nat sown BrG!l ( 00!\ anflf USA) 11!"e .o. ~ anA 

• o.o~ por cent per annum ob~ln.:! amall "ecl1oe or near 

sta~nancr WhGroao (!rOSD lrr1gatGC1 nroa. (IliA) anA. the nQt 

1rr1~ate~ JU"ea (tlli\) eha-4 pos1t1vo arW"tb rates of ?.R anA 

~.1 per CPnt per annuo respQotivoly. Thu.• 1rrlgats14 al"oa 

sb~s a clor.tr 1nersnso as against ern!lll ~ocl1no {or otagnQ. 

t 1on) 1.'\ total o.roa. The stagn~tton in tho not sown mraa 

(tiS A) lnAloatos that the fl'ont1ors or oult1vat1on ha.ve ooro 

or less boen roachelf. 

Vrom tho l!lDt two colu."nftn one oM ooe that f!3 to 28 

por oont or DGt sown aroa or 110 to ~ por cent or arose . 
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Gross e'""pQil area.!. Qroag 1rr1;JateP aPoa ant! tbo1r braak-up 
Jnt() rtot tor Blbar C 1961..62 to 197Z-73) 

( m Beotaroj 
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Orcaa ero- 9et 9ahtft aross tnl-
~poR .nP03 area Bnt~ araa 
(~ll) (17Sl\) ltltA) 
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l9Gt-G?. 1113341~ 
100 .• 00 

196?-63 1109297 
99.53 

19G3-G4 \1001SJ 
99.24 

1934.65 10931647 
9?.ml 

t9as.ea 107!9933 
96.65 

1963.37 9225060 
~.95 

19G?-G3 11)89$94 
97.86 

1958-69 109~1G4 
9:.1.2?. 

1963-?0 1106334? 
9~.37 

19'70-?l 110'!13513 
M.03 

1.:1J"11.,. ~ lOSS:Dtl 1 
95.96 

l..fl~-73 103.-ll "m 
93.~~ 

Co:Jl')oun~t flrcrAth rnte 
jj Pf.\t- Om'lD .o.~ 
~-tnoar rato ot 1."lc-
roS9 o Hbtl/ atmtr:t all. ?a 

83!0111 
100.00 
934\51? 
gg.g~ 

8M3702 
100.35 
9544719 
10?..33 
8339337 
99.95 

7412399 
ag.as 

8?.84216 
99.21 

S3'!4746 
99.63 

S3t5G94 
gg.45 

g45t;3!9 
1.01.1!5 
82764.~ 
00.11 

Rn53Gg9 
9~.45 

?.OM2a5 
100.00 
~0391? 
105.94 

··2223422 
107.02 
~ 
103.12 
2251119 
l<JS.at 
20104Gl. 
99.64 

24!14544 
119.?.8 
2a,7439 
129.6? 
a740B51 
131.?5 
~?3a502 
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a?OSOas 
134.02 
2768.?32 
1.33.10 

a.a 

19~867 
100.00 
'LqS4SSS 
1.02.15. 

.19@930? 
102·.91 
1980135 
101.92:. 

1.9991~81 
102.50 
1600"193 
tn.40 

201132 
10.35 

21?4011 
111.90 
~19018 
{117.31 
1!331999 
1~1.63 
~!)g4090 
1~.-m 
?.217779 
11?.~5 

~6.11 

2?•\4 

20.38 

20.92 

23.09 

na.ea 
0 
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. 0 
amall41" than the all ln~la 1rwel1 but 1t ohovs thnt state 

ls havtn~ a goo~ trr1gatsan tae111t1es. 

3. 3.1 ~e,'l.La!.-~ts tz;, ;~~ ~~ ~.-?.t..2!.~.s _,!2.1.~!!!, ... :r:.!t...if!!~ 
.~!!!J .. !J..!e!t!:!!~~~!!U!.!.1.~!l!!~. • 

l!efore (f01ng into ·tbe pC1dtb aspeat, let us examtne 

the ~tstr1bution or thts 1mport%.nt rosoure~ or trr1;gat1on. 

ovor various ~1str1ote an~ tor~a important 1rrlgatton .regions 

tor n "eta1le6 an&Llysts. In Tabla S percentage shu-as ot 

~ltf'oront t!istrleta are pl"osentolf tor th4 tlr~t thre~ ;Y~Sai'O 

to«&ther· an~ the lnst threo rears togothel!' in state ~li A 

and JIA. The trrigatt·:Jn proportion ror tnl'flv-t~ ... 1str1ote 

ls also p~~~nt~;'f tor the 1n1tial an~~! on~ perlo.,s 1rJ tho 

,f'Jtlme tabla, proportion beintt bas of! on Pist:r 1ct Ill tV"l9tr1ct 

1011 rattos. :.muar ~lstr1ct tlif\IA1atr1ot USA r-atios are 

also Jti"GS ~ntoi! but tho rat :S.os 4!o .not IJ1ftar g:J-eatly f'rom 

tho groan level rot1os o.nt! ln any OtJSo, tbe ranktns of' top 

~ Sntr ict t4oes not change. 

lt ls o.lroa~y aoen that tbe lrrl!ll'itaA oroa torms a 

ssoJ.l proport ltm or the state arop~oli area but from the 

pr~!'ont tBbl.e ve t'ur.-ther see that 1t 1s ~:t.str1buto6 rathor 

unovonly OV@r tho ~ 1rrerent ~'~'1Str lets. Look:lnJ; 'lt thl8 

tablo 5 3R" ttg.lO, one ean torm tbroo 111.\r,>Ol'tant trr1gata~ 

re~tono, vlzr 

• 1\t the all ln~1n 1$\Yt.Jl thts percentage tor t97o-71 ls 
as h t~h as as. so. 
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Perco~ abara:a ot 61fteroa\ 418tr1cb 1n tbe StatG l'Ot 
Irrlf · - ANa (RIA) S'\ete Onss Inqatee ANa (GJ:A) 

AYGrarta ot first a Jeal'9 A lsst 3 Jead) -

Mat GIDJ TY!Si aa.a 
l'tlatneta 

ntst.N'ItJtStatoOIA Mst.GISVStaw GIA trlst.lttA/TISst.!JIA 

1961'8 1971'• 199118 197118 1961'8 1911's 1961'S 1911'& 

libsal 2lAia 
Ptltna 44.23 Sl.S? 13.28 10.85 13.93 11.18 an 34.47 • 9qa 64.59 61..93 25.86 21.39 21.19 1!0.16 74.33 77.(1'1 
SJ1Qbaba6 4&.76 62.69 a2.78 23.17. 26.16 ~-· 6S.OS 7B.23 
suan 15.35 1!3.61 4.55 6.18 ~90 5.84 1?.94 3).6a 
Cbomparotl 15.00 23.79 s..u ?.51. ~M 7.8& 16.64 s-.oo 
~Iu.za.tra;rpar 2.95 ?.aa 0.96 1.78 1.08 a.o7 '3.19 ?.40 
'Darbbqa 1.42 9.-SJ. 0.46 2 •• 0.52 a. a• 1.63 10.31 

::-orr,. 21.511 '25.26 6.89- s.e '·· 5.42 24.S1. 29.78 
36.:11 M.as S.17 4.54 a.M 5.97 39.63 as.~ 

Sabaraa o.n 18.SS o.03 ? .. 55 o.oa 3.19 o.m 17.76 
Pume3 0.17 m.ca o.m a.m o.O? a. sa o.a:~ 12.39 
.iDal £J.f41& 
Srmtbel 
Paraauns 1~.79 e.G& 4.17 1!.23 4.29 9.10 1.6.11 9.98 

Baznrtbs!b '1.1/R 6.95 1.05 0.87. 1.6a o.aa 5.48 6.06 
·RQ!&obl 1.8'1 3.8 o.eo t.oa o.ss 0.93 1.77 3.38 
Pald11Q. ~19 21 •. 19 S.4B 2.97 3.Em ?..,81 21.89 24.69 
1'ban.ba4 7.30 tl: 0.12 o.to o.aa 0.10 e. sa 3.04 
Stcghbtnm 4.SO 1.20 0.88 0.90 o.O'I 7.26 ?.98 
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Rqlon I • f11ttbly t1ovelopetf region. having more 

thao 40 ~er oent or gross sown area 
lrrtgnted const~crln~ the tnltlal 
per 1o6 sharo. 

Region II • t4ot'ferate11 6evelopeit rP.glon • bav1ng 
more tb6D ao per coot or gros,s sown 
area t.rrigatec!. 

neglon IlL Least t!oveloped .... eglon • bi.lvolnfJ bolm:r 
~o per oent ot gross sown area f.rtr1-

IIGtolf • 

.It we look at the t~ap we ftnt9 tbroo t1Sstrl.cts 1 Pa.tna, 

Oaya an~ St\ababa~ (wh1eb ls ln Boutb Blbar PlaUl) 19 bl;JhlY 

~e"folopEK9 reg1~.m bavlng more then 40 por cent a.-oss trrlg~ad 
areo :tn lnttlal per~ and mcwe than 60 per cent In last 

perlo~. 'l'b1fl' we .t!enote as Renton 1. VurtheP tbe five 

~1Dt~lcta eorapr 1s ins the S~~JD, Ohamparari, r4on~b,r, nb.&.gol.pur 

and Polo.mBu oro aharmg about moro tben 15 pcr cent t.rrtaatOf! 

aroa ot their Grose cu-oppolt area, nnf9 mortt than 4 p~r aont 

obaro 1n 3tato tJet ur 1~ate6 aroa tb1e ta Re31oft II• tJost 

in lllportaooe are n1no1 t!S.Stricts of f•tuaattorpur, n&rbbangn1 

Sobaroa., Purnea1 Smtbalpure, Hazarlba.gh, nancb11 'banbn~ 

anti! s ln3bbbum 't1b f.eb 1G bavJas leas tban 10 per cent s.rr sa at at' 

aroa an~ leso than 4 per oent lft State obaro ill not lrrigatet! 

o.reo.. ThiO tto t!enote as Bealon 111. 

·rhoush, tho peJ"aentogo or IJPOSO ur 1gote~ to state 

arose 1rrlqnted area baa ~ec~easet! from tlrst tb:roo yoars to 

last but tho 6J.Btr1eta which ta 1n Region 1 (threo ~'U.strlcts 
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only) have rea:l!'.ltarot! increase in the 6lstrlots gross 

t.rrtcatet! area.. However• thts tncroaae is also mo.rglnal, 

l'!ue to wbieh Rot.Jion I bas o:pQ'r1ence6 loss in tho etato 

eb.aro. 

Thus. bmrmg exll!:llno6 tblB tablE> 5 ve ba'fe coma to 

the CODClUSlotl that trl all reDpOCt. the!le three 61str1ets . 
Patru,, Ga:ra an6 Shahaba~ Is sost. ~ovolopo6 r~~loa f.Dterms, 

of' lrrlgatS.on tac111t1ea. 

lrri(Jnt1cm tD tbe ti91strtctt sbO\tfs wl.,o variation. 

ln the plateau 61Gtrlcts oxcept for Palamau, oraa urlga.tea 

1G loss tbtm 10 per cont ot net sown at'Ga. 

3. 3. 2 !J.M.t£ &ctt!.i'!.rt ... 9.£~lh .... P..U. ... .sn!! 9r' .. f!f!.s ,l,t.r..&'l91SW! •. Q&s.m 
l.,ll§?, .~o .1973). 

A v1ev of fablo G ani! r-3np 11 gl~es o very clear pleture 

or the tf1Stl'1ct.t1t.oe CO!!lpoun« fl!'OIIItb ro.tea an6 linear rates 
' or tnereass to trrlaated ores tor oacb tn~tvldual dlstrlcta. 

For tbo cons1~e!'st1on or the ~19tr1but1on of lnareose, linear 

ratoa of 1ncreoae are useful. Growth 1n !let trrlt,lot~ arGo. 

o.nf! arosn trrtgotad <~reo ts prosen.teil In tbts tablo. llt tho 

otato lovol, the art:rAtb rates for not irrtaated oroa ant! 

arose ur 1anted al'ea are a.1 ana 2.8 per cent por annum respce

ttvoly abUe tbe 1.1noar ratos of' J.ncroooo are 429.15 bun""ed 

bectaf'cs (Hho) an6 Ga1. 49 respoct1vol.v. Dotuom tho 61str1cto . 
Bbabaroo. bns highest ttrc:Ritb rntcs tor both not 1rr1gctod area 
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I&JlM r£1N 
fQ,\Da. 

Oqa 
Gaabalaat ·-CbaparaD 
M\ts-attai'ZJU 

»•bllaaa 
Monatan 
Bbasal.P\11' 
S.tlana 
Pun. a 

llbM 2&1\1& 
Baathal 

P'llrlanol 
Kaaanbqb 
Raaobl 
Pal
!bcmlta'd 
&J.csb'bbum 

••• 10.47 o.1o 
o.ss ·U.9G a. eo 
1.68 83.61 a. eo 
a.n 84.73 2.40 e.• 81.31 7.40 
9.40 24.28 11.90 

••• 101.91 aa.oo 
.o.n • 8.80 .o.44 
a.oo 17.88 ·t.ao 

68.40 Ga.90 70.00 
SB.eo 19.39 •• oo 

6.69 ::n.lll &.01 
o.J.O o.u 1.98 
·B. GO 14.46 6.10 

.o.w -1.08 .o.ss 
-a.• • 1.19 -s.o.M 
-9.67 -90.92 .t.a 

• 13,.- .... 
fJl A o 11ft lJ'l' laated AHa 

0111 = Grola ln'l1ated ANa 

•• BUilt1NI heotaM/aml1111 

29.78 
78.91 

1?6.44 
0.88 

110.01 
37.&4 
78.59 

• 6.21 
1?.11 

101.80 
U?.!S 

•••• ••• 
1&.62 -4.84 -8.68 -a.n 
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and gross srrlltated area but 1D linear terms, lt ranks 

ouch le»~er (Gth .tor IliA) and tb~ 1n terms or •act• 01\ 

tho state 1t~not s1gn1f1cant. Same 1a the case with Purnea 

tl.llstrlct. High compoune es woll as l1near are noticeable for 
0 

tho thl'ee 61str1ota, n&rbbangn ('28. 00 anil 101.93) 1 Saran. 

(e. ?0 ane 84. 73) and Cbamparaft. ( s. 20 and Bl. 31). In ta.ot 

Sn torms or .linear increase theso aro ma1nly the top three 

c!1strtots tor botb net an~ gross lrritta.tef! area. 

!be districts or Patna an6 Gn.ra wbleb covcr more tban 

39.11 per cent ot net tr:rtaatot! area tn tbe period 1.961-63 

(table 5) are having almost all stllSnant t.n net an4 aross 

lrrigatot'f area. In tact these grcmth rates in net ont1 aroas 

1rl"1gate6 aroa are auob lower than tbe ovoraU state rate ot 

?..9 percent. fho tU.strlcts or ~4ongbyr ( -0.11 t::. .a.ao> • 
PBlo.mnu ( .o.l2 &: -1.08)• Tbanbnd C -3.49 & .1.79) nne 3J.ngb. 

bbum ( .9. 67 ll -90. 22) are bavtna ncaat1vo grOlftb rates 'BS ve11 

as no:Iativo linear rato 1n net 1rrigato~ area and Satle m. tbe 

gross 1:rr1sated area. Out or 1'1 ~latricts 13 61str1cta ore 

havlns pos1tlve gr011th as well as positive linear rates 1n 

both not and gross lrr1gatc6 area. 

One won\'!ors whethef' the growth ot lrr 1gat1on tacUlt1 

ls tovar6s its moro equitable 41str1but1on 1ft. B1har and 1S 

ot the ort!er suggested by thiS roducatl sharo tor Re31an III, 

But thls aspect neetts to be exao!not'J 1n relation to the 

arovtb or •means ot irrigation' vbicb we wlU cons14er subse. 

·quantlr. 



Betoro proceet11ns further we w111 aons16er the per. 

contago sllaro o~ eacb sottrces ot 1rrlgat1on at stato level. 

1be net irrigated- area 1n tbe state 211 19'm. 73 vas 

2.3 mS.lllon hectal"e which acooun.ts tor 27 per cent ot not 

s~n area. tlearl.y 3G pCl" cant of the areas arc irrtgatttt! · 

by canGlS to1lowe4 by tubevells ( 13 per cQnt) an6 tanks 

(8 per cent). 70 por cent ot tbo J.rr1aat1on 1n Gbabe.bad vos 

by ctmals. ChtlUlparan, t-1onghyr, Ranch1 anr.tt B!nabbbum hnve 

45 pel" cent area 1rr1gatet! b.v canals. 75 per cont ot the 

area trrtgat~ 1n Santb.al Par-gnnas 19 by tankS. An tor e.s 

well trrlgatlan is conoerne6, Patna bas 30 per cont ond 1n 

na:nbbanga aAd Palnme.u 25 par cent aroaa 10 s.rrt.aatot! by tuba. 

wells ( tle. 12 4 13). 

Table 7 ( ~iap 11! & 13} cooprlsea percentago or net area 

1rrlsatoc1 by t'Jttterent sources or irl'lr:Jatlon tor the 1nS.t1al 

an.-t the end per1o6,nlongw1th the otoUar percontaao tor tbo 

atato. Por tho state ns a whole 1t can be seen thnt over 

39 per cont. of net urtgatat! orca 18 covered by canal lr~ltto

tlon ( 1n tbe 1ft1t1al perlot'l) 29 per cent by canals• 16.58 per 

eant by tanks, 15.50 per cent by vous an~ ?ubovolls. 

Aeona the districts CbamparBn nnt! Sbabo.bad o.re bav:J.ng 

moro tbnD 60 per cent canal 1rrlgatJ.on. Darbhanga, Santbal 

POl"fltlllBBt tbanbad and. S1ngb1$uin. are having mora than 50 par 
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,_ ..- •v .-.trteeat e-.e• or l.n-f.latloa. tlla-181 tbe 

pelod •"• at.a,., til•• a:uta a aettalte trd ot , • ._ 

tiYe arawtb ot IIA 1mfle eanal81 Vella aad ,.._ella trrl. 

1attoa ID both the, .. or eCW~potael aaf 1.._. ••• ot lMr-.. ... ... 1., at •tate leYelt •• cr ...... 
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baeter• ot laat ,_ 8DIIta ••• trrt.aatl.oa. IS.Ud1F1 tbe 
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7.8 ,_ - vbl.eb twlap 3118.8 b_,. .. b .. , .... ot llA 

••• UlU tJPe or ll'rllatloa Ia eaab ,...... Ga tile otb• 

baaf IIA wt~J• faak8 all otb• .,...... of lrrlaai.Ja .-&lilt 

a ncatl'f'e tread, •Will • -left aad .a.ft,.. _. ot 
cr•tb rate and a 1•• ot 11.0.88 -" 1.01.• • .., ... _._. 

ot llA ••P8dl981Jt. ~• ot the atatr...._ of ••• loU

tile ... , ..... " .. •taltlJab.. • •••• 1ewt1. ... 
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ta aU t1ae ...... ot urt.aata.. 

........... 1, ............. ,.., ...... .. 

1ft eaaal trrt.aatlca .. _.._. aae•tet• ot aa., Wt • 



reg.lonal va.r 1nt1on 1s f'ount! 1n the grwth rates nnt1 llnea.r 

rates ot increase as ~U.Scunsed beltM« 

( 1) Ueg1ons of hlgb srawth rates s- Thoro aro threa 

~tstlnet reg tons or h1gb gr~tb rate 1. e. rnoro than 13.5 per 

cont. Tho tlrst region 1s for met! 1n t1o.t.tbern B!l'lar ( I<os l 

Plain) comprl91ng the ~tetr:lots or 'DJlt"bbaqgo. Sabersa cnt'l 

Purnea. the later two d!strtots sh.Qt e 'fiery blab grO\IIth . 

rntes as ~s.o ant! 288.4 per oont re!lpectlvely. Tbe secant! 

rogtcm ot bt.«b are»~tb rate 18 found Sn Southern Bf.bar comprt. 

stns tho C!t.strlcts or lbanbad and Santbal Parganas. 'fb.e .tb1r6 · 

region ecntJt1tutes or Saran plain between Oan~ak ana Gbaghra 

f' 1 9et"S • 

( 11) Regions of Medllltl GrOt:Ttb rate ( 3. 6 - 13. 5) a Tho 

region ot b1gb growth rates are tollowe6 bg tho region ot 

meiU.um growtb on tbo1r flantw 1 ·such. as Cbamptll"'nn an6 t4ueafto.r

pur lies 1n between nostern Gtmlak tUlC! GhQtJbra plaiD. end 

western Kosi p1a1D. Another region ot mo61uo arm~th 1s torr:~e~ 

1n Soutborn Bihar constituting tb.e dlstrlcts or Rencb1 o.nA 

Singhbhwn. Bbasalpur lies on tho Southern cmd t:restern tlanka 

ot tbe region ot b~~ erowtb (eoe J-tap 1t ). 

( 111) Regions of low nrovtb below 3.5 per cent • Cosprtoas 

the uplan6s ot Southern Bihar enc! Southern pert of Ozmaa plain 

aomprtsSAB tbo t11str1cts ot Shababa~, Po.tna, Gaya, li0l'lghyr 1 

Palar.aau, and Ha.zar1bagb. Tho later cUstric·t sbOt:rs n noao.tlvo 
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rate or growth. 

In thQ eaae or linear .rates or lnarease pOl' annum 

under ca:raal. trr Sgat ion, tbe t'llstrlots ot i4usatf'arput and 

Hazar1bagb exb1b1t a decrease of' 124 and 6 hectares ot . 

lans. Other districts show tncreas 1ng trerldS.. fbe region 

of' b.igh rate ot linear increase lS tormee on both northern 

;aatf stdes ot tbe river Ganges comprSslns the d1str1ate or 
Shababad, Champ arc, Bh:agtllpur, Sanars a and Purnoa. Atlonn 

these only Sabarsa an6 Purnea maintain tbelr rank ln both 

the compound anti linear rates. The region tormod v1tb low 

grwtb rate exhibit a rog1on ot metllum rate of J.tcear meroase 
I 

exelu~lng Shabn.bat! and 1nclu'I!Sng ttarbtt.Qnga. !be region ot 

low·or rate of' linear inerease ccr.nprloes tho dt.strt.etts or 
Saran, t4unttarpur In northern Bihs.r and t~on!Jh11', Hn#U'ibaabt 

Palanau anti TThanbat! 1n Southern B1har. 

Out of 17 t11str1cts only ? 61strlots sbovs a pos1ttve 

rate or eompoun6 grwtb and 6 61str1cts in 11noar ra.tes of 

1neraase. t.tost ot tbe t!iOtriets exhibit B negative trend 

in both eoapoun8 ani! linear rnte. 

A region or b.lgh gtOI!Itb rato above 5 per cent tank 

trrigatlon 1S toun6 1n KosS. plall'ls oom.prislng tho d1str1cta 

narbbanga, Babarsa, ant! Purnaa. Another region ot biab 



grcwtb 1s found 1n north-aestern patches io. the d1strlete 

ot Perna, Cbamparen anc! Palamau. 

A region ot me61um compound erwtb rato !n tbe range 

ot t-5 per cont 1S found 1n tbe plalnD of thl'oo rivers Son, 

Ganga ant! Gantl!ak vbioh compriSes the districts of' Shababa~, 

Saran anf! rtuzoftarpur. Another region or meatum rate or 
grot~tb to found 1n South B1ba.r J.n the 411Str1cts of Ho.za.r1b~b, 

Ro.ncb1 anc1 Dhasalpur. 

The .region ot low compound growth balm~ .5 p~ eeat 

comprises the f!1str1ctn or Goutnern B:lbar sucb as Gaya1 

Mueartarpur, Santbal Parganaa an6 SmghbhU!n. 

The linear rate or incttease in terms of hundrot! beoto.. 

res per a.nnum forms two 61st tnat real on ot mo61um nnll lov 

rato or increaso. Palamau l.s tho only exceptlon ttb.1cb sbaros 

an increase ot s. 67 becto.ros of lant'J un~'fank 1rrlgatton. 

In the cntegory of meillus increase Saharsn end Purnca torm 

one region or pos1t1ve tncronse or 56 and 2G hoctares or 
lan(j urtde.-tank 1rrSgat1on. Cbamparim. 1s another oxceptlcm 

to nota where there is an lnoreaso ot 335 hectares ot laa~ 

unife.,.tank irrf.antion. Othe.r ~10tr1ots like Sar.an1 t·f\lSatfarpur 

sn6 narbhango. 1n medium re(f1an sha:J n loso or 1901 49 anlf 009 

bGotares ot lane' respectivelY from tbo tcmlt 11"rlsnt1on. Ro.ncbt 

1n south B1har sbows a mtnor golD of 13 hectares unt1er 1rr1aa. 

tton. 



The region of low ~:'ate ot 1nareaae mostly eonst1tuto 

the ~1str1ots showing a loss or more tbEUl 500 hectares anl.l 

tank irrigation sueb as Patna, Oaya1 Sbababad and t.f.onghyr 

ot the Soutb Ganga Plains an~ SS.n.ghbh.um ot tbe ~l'!b lanlts 

ot Bibar forma one c.'J:1sttnet region or negative rato or 
linear s.ncrease per annum. 

Wells and Tube WellS lrr lgatt.on shows a pos1t1vo rate 

or growtb ant! linear increase 1tl mnst ot the 6:1Strlcts or 
Blhar. A region ot bJ.gh. Browtb rate moro than 15 por cent 

1o totmt! 1n the ~1Btr1cts or Cbntnparan, Darbbanga, Gabarsa 

and Purnea of north Bihar and Palat'la\l ot Southorn Blbar. 'ibe 

«!1Strlota of Shahabat!, Saran, i.Suzaffcrpur1 tton3brr on botb 

s1-Aes ot Ganga form tl region ot oel!1um growth rate !n the 

range of 5 to 16 per cent of UIA tml!er wells ant'! 'l'ube vells 

irrigation. ~othor patch ot mo~ium growth 1s toun~ tn South 

B1bar in .,1Str1cts of Hazarlba«b1 Patna, Gaya, Dbagalpur, 

Santhal Parganas and Tbanbat!• aaachl 1t1 aoutb Bihar form 

three d1St1nct regions ot low arwth rates bolow s per cent, 

t.Jberoas Santbal Parganas ant'! tbanba4 sbow negative rate of 

arowtb. 

Land under wellS and tube-wells irrigation sbov a b1gll 

linear increase of' acreago 1n the d!Str1cts or Patna.1 Gaya, 



Shababad, Oaran, Ch.amparana Mua.atrarpur, l'larbbanga o.nf'l 

. Honghyr wb1cb :rorm a reglon uhere moro than 21000 hectares 

ot lUA have been 1rlol"oeso6 1n ,eacb . f!lStrlct per eanu,. 

S&harsa and Pumea or Northern Blbar ant1 Ha~ar1bagh and 

Palamau of Southern B1bar torm a region of modlwn linear 

increase whero 500 to 1500 hectares have lncroased per annum 

urv~er wells anli 'rubewolls irrlga.t:l.on. On tbe other ban-' 

Bhogalpur, Santbal Parganas, tba.nba.61 Rsncbl an6 Stngbbhmn 

rorm a rog101l on the eastern nantts or Blb.ar which sbow a 

lo:f rate of ltnoar increase belov 500 boc.tar89 of NlA unAer 

tb1e 1r.E".lgat1on. Ranob1 anA Blngbbbum sbOI:l' a ~ega.t1vo rato 

or linear lnoraase. 

3.4.2 ... 4 Other Sources t ·- .... 
Evorywhei.o 1n tho districts thQ growtb rate of rua 

ana otber sourcos s.s lovar tban tbe well lmO!II\ sourcos or 
1rr1gat1on. tbe only oxcoptton is toun6 to DareD vbare 

compound srowth rate of IUA un6er otbor sources iS arooter 

than tbnt ot tbe Te.ntm, t1ells end 'rubeWolls 1rr18at1on. 

Both compound srowtb ant'! llnoar rate or incroase are hl!Jb 

1n tbe 81str1ots or SQ.an, 1\arbhanaa an.d Purnea wbere com

pound ar~tb rote ot !JI t'l. is oore tban 5 per oont anA linear 

rate ot lncreaso ts more tban 500 bectaras. tU.ctlorly, tbe 

~1str1cta ot Shlo.baba.d, Bhngalpur, i.fongbyr anti! Gantbal Parganas 



tonn a region or low growth below 5 per cent ot grCMtb rates· 

a.n6 a loss ot more than 500 hoeta.res ot JllA por armum unifer 

this trrtgatlon. 

Betore commencemen.t ot the F!.Ye lear Plan 1rrtgat1on 

potential tor 4.04 lakb hectares bat1 berm created througb 

maJor an.t1 medlum irrigation schemes. 1.\lrtng the plm per1od 

a66lt1onal potential. f'or 18.98 laktl hectares was creatod upto 

the end or the t1f'tb plan, 1. e. 1977-79. fbus tbe total 

potential up to the emf! ot tho Flrtb Plan was tor 23.oa lakb · 

hoctares• whtob vorket! out to 20 per· cent ot the total 

cult 1vable area or tbe state (as against 37.7 per oent tor 

the country as whole). In 19'18-?9, a6P.1t1onal potontlal tor 

o. 77 lnkb boctares vas created. all«! In 1979-80 tor o. 73 lakb. 

beotares. Tbus, upto 1919-BO, 1rr1r:at1on potential tor 24.52 

lakh boctares vas created wh1cb worked out to 21..32 por cent 

only of the total cult1vablo area ot tbe state. 

CumUlative aran ot utU1oa.tion or 1rr1go.t1on' poten

tlcd alroo.t1y oronto6 at the ent! ot tho Flrtb Plant vas 15.55 

lnkh hectares vh1cb. worltetl to ut1l1so.t1on of about 67.5 per 

cent or tbe potent11ll ot the 23.02 lakh ~ectares. 

!'urtng 1978.79 ani1· 19?a,;.so, o.e5 an., o.RO laktl hecta. 

rG9 ;r9$peot1volt of a~~f.tional lruttll wore brought unt1er ut111-
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sation. ?hus at the en., or 1979-BO, the uttllsat1on wa:s 
ot 17.00 lakb boctatea wb1cb acaounte6. tor 70.15 per cent 

ot the total potential ot 24.5! laldl hectares. 

i'ollow1ng $!'8 tl'le main ob3octlves ot tb:U plan 1 

(a) to create 11.60 lakh hectares or at1.t'!lt1onal 1rrtga. 

tlon potential, tberob)' increase the total cultlvate6 cren 

ot the state1 anf! 

(b) to bring unt'fer u.t111aatton a~.dtt 1onal 9.00 1akb hecta

res ot land, makintt the total ut11S.Sat:J.on or 243.00 lakb 

beetares ant! taking the percenta.~e of ut11tsatton. to 72.54 

(or tho total potential or 36.12 lakh hectares to be croatet!). 

'1'he strategy would be to complete expel.11t1ously the ongoing 

schemes, maximise ut111satlon ot tbe potential olraat!y 

cf'eatetl an6 endeavour spoo1ally provlt'fe adequate irrtgnt ion 

tac111t1es to drought prone an~ trtbal sub-plan areas. 

a. 6 fto.t eo~.!~~-~?r. •. ~~ur~ ... :r!9!el~J!!~n~ or ... xrx: y~t S.OQ 
Potontlal. : 

Although Bihar has made rapS.~ proaress 1n tho tlovelop.. 

mont of irrigation potential tor increase~ agrt.cultural prot!uc

tton, the cont1nued shortage or tool!, frequent ~rought con~!. 

t1ons 1 tbe rapid growtil of population ant! 1ncroaso«! stant!e.rd 

'ot living have mo.lle tt necessary to 1norease tbe 1rr1aat ion 

potential to the maximum poss.l'ble extent. 
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There are. good sites tor the location of storage 
' __,. 

roservotrs 1n most ot the river basins an~ invest-igations 

are now being carrie(! out to seleat the most ta.vourable 

s1tes f'or ttams. the .Sta.to Goverr.uncnt •s plans comprtao ot = 

( 1) .oonstruct 1on ot o. network ot small at ora.ge reservoirs 

on the tributaries o·t the r:utln rivers to t.rrtgata coamands. 

Tbeae wUl also be helpful. ln cont:r-o111ng ~oo6SJ ( 11) the 

eonstruct1on ot a large number or now tankS ant! tho deepen1ag 

ot exlStln; tanks. It 1S also proposed to reno'fate 4 thousan6 

private tankS anif 2 tbouand Government taakS; .(111) tbe 

construction or larso f!lametor ( 9 to 10 m.) wells 1n tho 

l'on rtvor laMa' · ( 1v) pumpintJ the sub.sur.taoe nove or 

rtver.bot!s tbrouab 3 m. long horizontal strainers 1 ( v) tbo 

construction or storago c!o.ms witb pick-up vlets tor trrlga

tS.ng the valle.v; ( 'f1) tbe construction ot mOt'Jlum ant! ms.nor 

1rr1antlon vorkS. 

In the Santbal Pn.rganas • the Oum.anl ant! tho A~Q7 

rlvors ba.ve not been tapped. On botb tho!;· , rivers, good 

storage resorvot.r s1tes have boon located. Luge reservoir 

have been propooet! on tbe Soutb Koel ana the Sankb rlvors 

tor byllra.p0'4er go.neratlon. It mny be reaalnt'len6et! that tbe 

posslbUt.ty of trr.t.gntlon ani'J tho development ot f'1Sherles 

trom these reservoirs eboult.'l be Snvesttc~ato\!. 

The State Irrigation Com.'!llSolon bns estimated tbat vltb 

the proper ut1ll8at1on. ot sUl"taca water resources, Biber has 



an a"A1t1onal potential 1rrigat1on caf)aclty or s.s million 

hectare distributed as rallows;5 

North B.thar . 

South. Bihar 

Cb otanagpu:r antl 
Santhal Pergans.s 

Total 

3.1 m1111.on hectares 

1.7 m1l11on beotares 

1.0 million hectares 
••. ··-alll-.za ... lf~A ... , ....... ·-

5.8 mUlton bectares 

Tbo.ro are also lm.tnense posslbtlit1es for the exploS... 

tat ton ot the lar~e reserves or groune water, whlcb unlierJ.1e 

about 501 400 aq.km. of' lts alluvium covoroS area. Only 

13 per cent ot thts potential has so tar been el'f)loret! by 

tub~ell9. l'iith the available credit f'ao111tles if the pace 

ot rural eleetr 1f1eat ion to energise tub.woll.O coull! be 

accelerated, the 1:mnensa ground vnter potential can be put 

into benefic S.al us e. 

Ttu::r total aumbor of pumps energized since 19?3, 1S 

only 531 ~3. the Fourth Plan taraet tor onargiztns pumps 

vas 1,2s,ooo and by the enll or the Fourth Plan, tbe totnl 

number ot pumps electr 1f1ed vas expectet! to be lt ?61 ~25. 

6. ~·11n1stry ot IrrS.gnt1on & Power • •Report of the IrrJaa. 
t.1on Commission 197~1 vol.II, n(!W 1'elb1t p.sa. 



Taking 1nto account the 1rr1gat 1on potenti'll of all 

tYPes ot f'uture 1rr1gatton works., the State can 1rrlgate 

o.n ad~1t1onal srea of one ~lllion hectares which will 'bring 

the total area irrigated to about 7.6 m1ll1on hectar¢'.9. The 

\':1 orkS out of about 70 ·per cent ot the gr cAss eroppet! area. 

Irr lgat lcm r1evelopmeut .1n Bi.bar ~ates back to the 

m1t!~~e or 19tb. centurr. In1t~a111. canal 1rrlgat1QJ.l was 

tak.etl up. Lator 111 th1rt1es twentletb. century well aftd 

tube'tleU urlgat 1on were ctte'lolope!!. But th«Je of forts were 

small 1~ scale ant'! sp·ora~ to 1n fta.ture. !bus at the t1mo ot 

ln~ependeace Blbar State bad only o.~ milllOD bootaros of 

lant! auountln& only to a bare 3.4 per oont ot cultivate~ 

land. Since 1n~epen6once rapt~ pro3ross has been oa~e tn 

1rrl.gatlon Aevelopment. 

ttur1ns the atw1y perlo~ the ttrosa 1rr1gato1! area in 

B1bnr S.ncreasef! from 2.1 mill1on heotoros to -e.a rnU11on 

hootores. The pe~oentages or both not an..-r groso 1rr1aate" 

area baV'Cl lnoreas-&1 by 5 per cent 1n. the case ot not trrlga.. 

telf aroa from 19.63 per cont to ?.6.6 pQr cent an, by s.oo 

per oont ln tbe case or gross 1rr lgateA aroa1 t.rom 23. '26 

per cont to 28.U par cent. 'l'he compoun4! growth rates or 
gross aM. net 1rrlgatel! area ~urlng tho per104! 1961 to 19?3 

wero respeot1velt e.s an~~· 2.1 p~r cent increase per annUI'!l. 



tao 1Prtcatof a1'0o ts u.notTOnlJ' ~totJt1bU.to6. t.Coro than 

55 PW oeftt Of tbe Gtnto ll'riooto6 GrOG lO if 10tPibute6 ltl 

ttweo 610trtoto ot ooutb ,8lb01' pla.J.n, vtm; Po.tGGt 4cl)'o. enif 

Gbettabt\6, t1oro m!):m then ~ por aoot ot tbo a•oas oova araB 
10 'i~tJ.gatott. fhe ponontnt~e tthtlro or otbar tlhtrtcte S8 

law cn6 var1os ftrOP all• 1= en o.M pet' eod In Raoo.rlbG.ab. to 

?.s poi' cont t.n. CbllDP~ In tbo plt.\toou 6Ultr1cts, ozcla.. 

Ping Polatlau lOGo tb$0 1.0 par cout ot the &1'030 fl'Cm'n aren 10 

1Pr1nGtott. 

Tho rnte ot s.,rltfllti.nn 1ft tb.o ~tstr1ets ot Blhor to 

olDo U!SOl1on. 1bo aoopoun.~ r,routb rates 1n th{l ~ lrrt.sate« 

croa a.N btflb.oot m Sobaroo. (&9.47 por oont) en~.! t>u.r&lae 

m.o f)or cent). tn othor .-u.ot Plots tbo co:lf)O\U.'lll arCIIIIItb 11ates 

Qf'O not eitlft1t1oont• rntlloa- tn tbo A'totrlcto of ~fl;jby.r In 

tba plnlft CBA of Polconu, Nlan'ha:?! on.- Olarlbbbuo ln tbo plntoau, 

thoJ oro noaAtlvo. 

Zhe pol"ooatoaQ ot not om:1n aroo lrrlttGtol.! by oauol an~ 

tubmlell bovc lncrossef1 coll!)l~oeoblV 1n tbt.o otato, frrx:l 23 

por oont to '31 oe• aont tn oc!lo or o:lDal ~ trCX'l 16 poJ- cent 

to 27 'POP cent 1n tho c£Oo ot 11'Gll on« tubcVall., ~o pogcoo. 

tcse ot not ot:r.1n oron trr S.Ootot! b1 tClflkS l!ocs-eetl~ 17 poP 

cont to ? oo• ool'lt cnt! by othe.r o,oueccs troo :0 pel' cent to 

29 par cont. Tho cocpot.m:A ar~th t(ltcs forr tbo eto.te ot 

Blbatt· lD nroo br16otol1 b.Y a~.llOJ., t1ell OJli.! tu'be:Well, t&MB 

en8 otbor oounoo nro ronpoctt"olt 4.G por cent, ?.G pofl aont 



B1~t camp~ s•·=tb .ro.te9 lft a.re.a IPrlaatfJI.i by 

eo.ml en6 t1ell ~ t·tDaJoll bevo beaD rontntorolt 1ft 8cttona (, =s P<!fl'' ecnt ana G por oont ant! Pwm.oo (ft8.4 per oout 

o:olf (9.9 por cant). lo tbo plateau roaton, ·tflo 61Gtrtots 

of- Ot~D.'thal P;Q~PttnftaO an~ ·tbnnbot bGvo raaioter.e6 hlflbe:r 

conpO'tlbf! c.crwtb rutos, as.g pm- cont om! 98.2 per coot r'CSPGC. 

tlvolto 1ft orca lrr10at.o8 'bV oonol. tloopatot! ttitb nl'CG lr~S.. 

,Bato6 'bF cllfitll, tbn oqo'Wlt1 l'aton ot ar~tb oi aren lrrtaa.to6 

by voll aDB· ttlbsfoU tU'O aoi'O UDl tom in tbG ~u.stttleto or Bihar. 

Bttab ntte.B 1ft tbo pldn. .e.n\1 Sonthal. Pa.rt;o.Da~ lo. tbo pla.tonu., 

baf tho blgbest .t-ete or t!m.ti'0080 in ·tlftO. 1ni(tnte6 by to.n!t 

I.Ulfl ·otbor oourcoo. 
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Blbar ts •s•tls117 a asrlolaltural State vbore 

more tba alae..tatb.B ot tbe total poptllatlcm. depcmda on 

agriculture d1raot17 or otbervtae. 'fhe peroentatte ot cultS. 

•ated lend (fiSA) to tbe total seoaraptl1cal eea 1e \l!lltor. 

mall1 high 11l all tbe dlatr 1ote ot Bther. In th.e 'le&r 

1972.73 lt ransed &om 67 to 73 per oent 1D t:Jortb Bibar plalft 

ant sa to 'Ia ,_.oat ta South BlhGl' Plalll ont! less tbaa 

40 per oeftt Ia Cbotaraqpv plateau,. !beJ'e haa been maralDal 

1nareaae or decrease 1D tbe cult lwat ed area SA the c!ietr tots 

ot Blbrw &&riDS tba porlod 1961-'73. Tattle 4 arad tbe tlg. 

shew these •ar1at sons. 

Rloe attaina an &mportaat plaoe amoagat tbe OJ'ope 

ot the state So both aoreaa• ana production. In acreage 

under rlce, Bibar ranka first among tbe .r1ce arowll\e atatea 

t.n Int!J.a. Ift tb• Jear 19?1 the total area -~- rt.oe Ill 

Int'11a •• 36.02 m11110D hectares, out ot vblcb · s.oa m1lllon 

bectarel ware ID BShar. Reel)' 13 Pel' cel'lt of the total rtoe 

o.rea ln la41.a tbUI oocun 1D Btb81'.1 sa. 2 per oeDt ot 1rota 

F _ _ 1£4 ·- T I t ware· 



eavn area vaa ut!er riee 1ft BSbar m the 'ear 1912-73. 

Ble'le or the SevetMI'l 4Sit1'1cte 1a BSb• abare OYer 60 per 

oent ot 1af at!er r.t.ce to n.e\ eCWD· area Wbel'ed the r_..l

alral ball' a 4oac dSitr1Gte abare ,.. .... a&.61 per oent 

(19?a.?a). Ia tbe trlenlal. av•aae (1971-73) tbe aax1anul 

peroetaae (BB par .,..,., of ar-os• area afer l'ioe to ar•• 
SGWD uea u touac1 lA 81qbbtna fisul•\ followed bt ftlanbact 

(80 tar .o-.t) ana Saatbal ParaaD.aa (71 pcw oeat). Lese thm 

30 per oat ot poaa aowa area &a tmd• rioe in 'the ·i!lllt1!S.cta 

ot sara (29.18 pe oea') •• MOillbrr (24.08 per cet). 

Ia rrea•aJ. SD m•v ~letrlota ot Blbar, tb•• bave 

'been no a tcnttloat obas• Sft tb.e penentase ot arose area 

UGt!er rice to tbe s••• sown •ea. .How••~'• marked 111oreaae 

u Dotlce! 1ft P'tmlea. where peroent:ace or ·attosa area Uftder 

rtoe to sroas ... area ta 196111 VOl 47.10 and Ia 1971•• 

63.87 per ••t• In Slftlb.bb1111 ~tutrlot tt lrlorns-« t.r011 

81.20 per oet: Ia 1981'1 to M.o• per oant m 1911'•• ODJ.r 

SD MoaahJ'I' .,latl'lct tbe p•oentqe· •bare ot riee area lnorea. 

aed fi'Oll 83.08 ill 1981•• to 24.08 SA 19'11'•• 

fbe siplttoaaoe ot produotica .1epen&J upCD aoreas• 

st.•e. to rloe 'anc! tlel• ot •t.o• per baot.we. Smce tbe 

aorease 18 .,..,, bllb 1o BS.bar, the pr~uotlon or rtoe 18 alSo 

·btsh. Btb.ar· aeoounts tor 11.19 per oent ot tbe total rlOe 

proluotioa fa ltttU.a. Ia tbe tear 1972.73 tbe total produ._ 

tloa ot rlee iD Bihar wa 83.82 per c•' of the total 

' 



qrloultural prot!uot.lat aat! 60.20 per cteat ot tbe total 

. oeeale pro&lottoa. 

!toveve, tbe 1le14 ot .rlo• 1ft Blba~t .la tbe J.awea•. 
ln tbe Jear 19?a.'la the oU lDt!la a'lerqe .rlelf ot rt.oe 

vaa 11145 ltslheotare whereas SA Dibar t.t vu 0D17 989 kC/beo

tore, !be tlelt! of rlce 1ft Bihar la lese ttum half ot tbe 

best rt.eld obtain.« aa SA famll lac1t& ( 2t00? lct1/h80tal'e). 

!be tDorease tn tbe tielt1 ot rice aad the oonespao. 

dtns rue in tbe rice production alpt pave wny tor ret!u.o. 

t lea ot more prott'ta'ble oropa, Sa tbe lrrlaateft area. 

R1ee 'Delcmaa to tbe s•• orraa tD tbe tamUJ 01-ai. 

neal. 1'he genu Orru mclufel 26 apeeies ot vbloll ODlr 

tvo are O'Gltlttatet! namell', OI'JM 8a,lva aat Ol"Jza glaberrttaa. 

AU tbe rloe 9nr1et.iea of Mia, Europe ad Amerloa 1Jeloq 

to tbe apeo.let O•J'A Satin. Orraa slaberrU!a U OOiltt.Ded 

to amaU areaiJ sA we~t Africa vbere it 11 crowD· a1 m Qpl&Ad 

orop.2 

!here are two maiD rlce varlett• •4 well o••r 21000 

etrelttf ot tbe11a bave t!eYeloped by aatural plant eeleotiOD 

o.v centvlel ot oul.tlYiltloo. Tbese etrtdas bav>e aubtle 

- lfll ,, ........ ,,dl} •• 
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f!ltt•eno• lA obaraeteruttas vbtoh make eaeb telll'able 

1ft tbe uea where it 18 pCJWa aatobSar the •-•al veatller 

tredSt beinel'eatataDt to .looal dlaeaaes uetfnc the looal 

••tulhmen.ta tor plantlal and bcwve&tlaa vadltt.OD&. lat!t.aa 

Ya:rtetlel are Sl'flfll aaJ.DlJ 1D tttopJ.oa1 oou,rlea. Cbaraote.. 

r lettoallr tbet are taU Cower 160 om.) 9 leaf7 protate 

tlllerlns an4 pbQto peJJlottl.oa.\J.t •••ttl••• aaleiftl tbe perlo4 

ot matvltJ Yarla'b1e, ttepac1tna oa tile plGDttq dat•• 3 '1'll81e 

•~l•ll• are ceneal.l7 .1·ow y1elctlQC but rctlla'ble rear aft• 

rear. !bet.• mala ~t.aabaataae 1.1 tllet.Jo euaoept1bl11tr to 

lodalt~lh often before tl01181"1DC. tbil .lea.tl to low tie14!1, 

b.ar..-tlal ditt!Oultlet, tmf low q,ual1tr ar&Sa. 

The lapaa.:}lt.oa 'f'arletl• •• OOIDDJOD 1ft eubtropleal 

aatl l.• teJ~Perate latttwt•. 1b., are abort o.od Ul\lallJ 

earl.F aftd bllb t1elding. Some *farie\1 .. ban tblok1 to'Qib 

lea•• vhleb oaa vltt.taal strons wtadl. Othen ha•e tol• 

raue to oolt, a 4•uable Gharaoterutto ln bllb 1at1t114• 

at'td In btch eleYatt.cms lD the tropw. 4 Baw•~•• their 

abllttr to tUler Sl litdte4, thet ar• •uoepti'ble to maa,

t!lleale1 tber ba9• vftk at&Dd aad their eattaa quallt.r Ia 

not acoep\able to ._, people 1ft tropS.Oa1 areaa .• 

3. nob•t•oa (1976), op. est., p.a. 

4. lbl4. 



!be r:i.ee var ietlea .ln ln"ta •• 1anerallt olaas lt1ea 

aa eU"lft •odiUm aa late matvmc. Ia. aoae atnt• tbeee 

· are ;r011ped aa Autwm, WiAter aD4 8UJJUaer or tua• eeoond aatl 

tbS...t orop ••S.•tl•• M a reatal.t ot tlle bl'etW!lGfl anc! seleo

tle prop_.. oQI'r1et'J out br 41tt•at oentral aDA! atate 

agenoleat a larger J.lllllber ot ladeseeowal.r lmpOYetl •arletl. .. 

ba•• beeD" avo1'fe4. 

Xa Bib_., 14 Stapr••tt a-.alftl. bave h.- re1ea11et, ot 

tbe1t:e t1•• are au 'la'tletlel, tlYe •• aJ~tm *larlett•• two 

are noattna :rt.o81, ad tvo prple pl&m.Gitted. •arlettae aulta. 

ble tor oult1'1at:10R lA tields .tntested with vUd. rt.oe. & 

Bast.~ee tbete tber-e ar• other etabt5 aus (Cbinele ifttrOduott.olll) 

ant au araaa atras.sw vblob ee repcrted to be 'lf#'l promuSq. 

State GOfeftliDct hal allo releaset bllb Jleldlfts ••t.e. 
t1e~ '• meet the ·~ut.:reuDt• ot tbe apeoltlo aaroollmatie 

and aoll soa•. A. ltat ctt h.1sh 1leldlDI YR1etiel released 

tor o\1lt1Yat1-. u tlYea la tha appendix 6 aat1 •• ebcwa ill 

ts,. '14. 

Apart from tbe liSt st••· , •••• promtatq blgh 

r1e14taa atraias bave alSo 'bee «-.loPed aD.t! are .at 

- prelent wUtarpJDs pr .. release tmlltiplioati-. ant! traU. 8 

- Jt)£_..... ~·· 

s. R.B.Rlobart.a A s. Oov1Dc1asvam1 ( 196G) • Due a IDAilt 
Solentltlo Book Comp8111t P.taa, P• 9S. 

e. SOUYenll" C1978) .. Rloe ~arm!SI, !b• Mr~R\¥.1'~\!..R~ .1,\tsa 
tteYelopaeDt, Oovel"llti8Dt of laen.a, Patna, p. s. 
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the aoreaae \UI4er blgb yleldlnl varletf' .Ia 1011 Sa Bihar. 

H.tv oovear.e 18 cm11 a. a pel'" out. 7 !be l"eaalaiq area 

pan oaly ramted :rlce. 

Ra1Dte4 rloe t.a aub~eoW moutve etr•• at one tlme 

or the otbe 4urlac the crowiac ptWlotl. fb.eretue, the 

oboloe ot th YtWletv, putloUlarl1uatt• raltltet "v.plalld• 

Goa41tloaw (Rtgblaadl· of Souttl Biba.) the mala o~ltloa, 

abould be the 4ultatlc ol'op. fte kia« ot rS.oe s•ova .Sa 

Hllhl_. of Biber u coarau Bftd ••• quioJG..maturSag 81 •• 

•ova troa tb• moisture ttetaSmJn.a lwlddl to tba 1•• •ollt 

aD4 more preoarloua blcb.er •••••· 

4. 3 Cu1tura1,Pt;8C!'S:o• ot,Rloe ;~~t~lfatl" t 

IU.ce ou.lt1ll'e JAolwtea tbe method ot cultlYatlont 

metboa ot eov!DI, veedmrr, tnSCatt.a barw•tlnst lhr•blal. 

tertU1Hl' ••• oODtrol ot dbeas• aDt! ohotoe ot •arietl ... 

SeedllD& ar• Ulu.allJ pl'epuef lB a 11V88JIJ' ant latter traa&. 

planta4 ·lD tbe padttr tle14. A aunerr ot 300 to soo ma ana 
plaat.a vltb 4f) q. of aeeda wUl profuoe •utfto·l-' plan.ta 

tor a cm..beot_:• tlel4. 8 Bet~• plant iDS tea. ••eda •• 
aoaltet! alld p•qerzdtlatet1 ID vantb tor 38 to 48 b01.1n. The 

... t • l U lllbl!lil I II l I I 

7. auauvr ot A&rSA'Ultve ll lrrS.Catloa (1978)• lafif:d 
- !&e• ,varJ~~~ Jvr .au~~n," .r.•slo!i .. 0..~ .!Aft.~ - eato. 

rat• of Bstent~1oa, Oo••.I1Zilea' of India, p.11. 
B., · Bobeftaon (1.176) • Op. Cit,., p.a_ 



8G 

seedllaal remat.as UDder tloodec1 conl!S.'tiou •Ill the a.unerr 
tu SO to 3l tl.,a ad reub the tlfth-leat stage vltb a 

bellbt of 18 to 90 •· vbea the, •• •• ._ tR tr&DiplaotS.ng. 

After tbe la!ld beOOZid tloo4e4 it u p10llgbet1 ·.and 

bunwet •••at tlmel uotU tb.e aoll 18 thornsblr put!dlea. 

!be pudG.iftl not oall' belpe SD ll:illlnc v..a aad lrlOI'OpOI'a. 

t ~As oraalo material !ato tbe eot.l llu.t altso aaket lt ... , 

to traaaplaDt eeeM.t.nge. fbe pr.,..atic of tbe aoll and 

aunery plant• reqU!Ntt oaretQI. tl.llt.DlDC !A •elatloa to 

the . beclainl or tbe wet ••••· Seet11DP at·e V8Diplrmte4. 

br tuuu11 eltbv ranfotlll.J or m ..... Plaat apae.t.rta ••t• 
Vitb tbe •arle\7 but: ..... 1Jt011 90d0 tO 86 X 38 om_ 

There are tbr .. aeuo.u tor rio• OUltlYatt..oa. The 

•-• rlee (Can&) O\llt1Yatecl .ftlr~q Muoh/4prU to luJ.r/ 
. . I 

Auaua' 1e ooaoentratett .lD tbo caDal tr•taate• rqlOJII or 
sou. K01l and Gan4ak PJ:t.O~eou. !be area acter ..... rloe 

ll 1.41 (197a.78) aDd earlJ m.aturtna vvletl• are aostl7 

grCMl m tb!a •--. 'l'b• autum rice u awn 'broa.t1o .. t SA 

tbe UD~\Ilatlllg uplaa4 areal ( tanr lartc!B) ot Obotanaapur 

Gll4 saatbal Pars•• aru1 1D tb.e • Wlbm4oa tleldl ot Ronb 

Blhar PlaiDI. Auttl!lll rice il powa as ral1lfqc1 orop durla.g 

IUJW to Oot:O'be vttb ea:rl7 ftl'ietlet. About t. 74 per oat 

ot tb• rlOe erop u crawa cmtr lA tbu •••-. . the aoat 

lmponant sa vmter rloe (Kh~lf crop) oooup1las the largeat 

aorease &rt:lfll tvSDI June/ lull to IO'fnlm'/l'eoabe. !be 



eaf'ly warlett• are harvested by ml4 loveJa1Jalt1 the aedia 

group b1 tbe n4 of Rcwaber ant tb.e late 'bJ Deoellber. 

•the e81'1V anf tbe met!l• th\ratt.ca. poups are rau.a Sa 

met!lua 1GDdla vblle tbe late matvlDa· 9ar1etld •• ar•• 
la tb• 10W1FIDI aa SU.dl'at.nea areas•. 9 A Uttle ewer 

88.11 ,_. oeaat (197&i73) ot BUJar•a r1ee orop Se sron lrl 

. tbu eoasoa. 

8.1oe toll•• a aet1DJ.te pattara of gowtb ant! deYelop. 

meat resarG.•• ot tbe metboa ot plaattq aaf vaterlas anf! 

ot t.he hl'ietJ' ua-.!. 10 1.'be p•toa t.om •••' sermtaatloa to 

• •ett ma\vltr, tbe llte ovole ot the plat oaa be ttlYlded 

into three ctsat.mot pbase ot developmeo.t. Pint pba8e II 

•es•atlft, f.Dolu«ea the t.Dt-.al ti'OJI ••ed senl.D.atloa to 

pnlole t.altla.tlon ant! SD.olu.~es three peri~- (a) tbe •••~ 

line period u from tbe tSJie ot sertdfl&tion untU tbe tlftb 

leaf stage. 'f)qrtns thla period 10UIJI plate d•welop •emlual 

au 1at•a1 roota VbUe ablo.rbt.nc ••lema troa the c.mt!os. 

perm ot the •eel!. (b) fbe t•an~plutiq period oonra the 

inten"al trom the tlttb.leat stage to tu.U reoewerr tollo. 

•SAs trantpl.utlal. !bil Uluall.J takea about tuee ••ekl. 

( o) !he perlo4 or tUlerw tollwe o101e11 after the tlttb. 

leaf atase aat •eoo••rJ' from transplaatlDs. 

Bear tbe ad ot tu tUlet.Ds pelod or •-.tlaea 

••tore ~ en41 tbe !Dltlatl~ ot tbe paatol• prlaar~la iD 

9. lmprovea Rice Varlet. lei 1 Op. Clt., P.ll. 
10. Robutaoa, G. W. ( 1976), Op. Clt., p. &. 
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ill tbe tillers •a~a~ place. t'bll malt• the bell.ml.ins ot 
the eaocmf pbaae wtaioh oa11e4 reprobtln. !be J)8.1llole 

iDltlatlon perlo4 _, 'M •••v abort 1 toUw!Da oolDoUlGa 

wltb or atal'tiQI shortly before the ataae ot --- teue

rua iD. Y&riet.lea iaaentlti.Ye tO pbotO perlof. fb• period 

or t.atOI'Ilo!e e10ftlattoa or bootlDB bq1al luetlate16 after 

latt1att.oa ot the prlaorttla. blDa thl8 portoiJ, tile expan.. 

dba prtllorltta ie phef upward. !be emeraenoe ot the 

paolole tr• tbe tlarr-leat abeatb marlUI tbe bqlmdnc ot tbe 

. third pel-lOt! rouwett alatOttt laec!1ate1J' b)' tbe tlowerlq 

period. 

!be •t.peolal pbaae oo•lata ot tbi'H ,..lodta • (a) !be 

mUk periot OOOUH VbeD tile atuob.J put 1CG Of the ll'aSD 

t!enlopa .boa a waterr to a rallrr, oDDiuteor. (b) t'11.PIIls 

the ,aousb pelod tbe oar7opssa 1oaee ltl mllltr ooubtenor 

a:d b.aoua .__,(eon dOUih), t&.l barite• to tiUt bart1. 

dOUgh ataae.. !be total ttae t.oa sensaatiGQ to fQ11 

matur1t7 ~"aDS• tl'• 90 to aoo .,.,. depending oa the •arttttr 
and I.U ... poaae to photo P•toa aa~ ta,.ratve. 

4. 4 §J&!!MtiU • 

!b• rlsM •'ac• tor barvoatlnl 11 Wb:e tbe ear• are 

ne•ll rlpe aatt tbe straw eltshllJ trr••· It delVed t 111 

tbe -eop b deac1 ripe, araJA •EW be 101t t1wt to ellttt!dillth 
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lofctrag aa4 t.r but'! ctamare. l>elave4 haM'ettlfC ma7 alao 

lea4 to Suc.oraoka vhlob SD turn vCNlf atteot tbe ldllJD.s 

recDftl"l• !be crop sa senerelll' out vltb a at.okle bt 

maJmual lG'b._., drlet! lD tbe flelt! tor 8.4 &l18 ami tbe 

. tbreab.ed lJ7 att.oll8 or ba.UOOlla. !be pe4&1 tb.resbu Ia 

eo•n•toal, t.t.u •••J.Da GDt! aq be uset. 

AR• removlns busk . ttu-oucb. tb'fesbtq1 rt.oe sa mUlet! 

an4 polished ID remove tbe b!'oa lQieS' sa orlar to Smpron 

the traeptus =• coe»k&lll quelltr ot •toe· ad to malco lt 

attraott.•e tor aeUltll. 

4. 6 th<pa A~ea Uaf~ Bloa tp .BibB I 

t'~Ql'ia(C tbe period un• atutl)'1 tbe area und• rloe 

1n Bihar haJ I!W'&lllall.J aeoreaaea. It woa s. aa mlUtoa 

beotaret in the Cl'lalmlal awrap tor 1981,.83 aftft &.16 

ml.lllca beotaru. 411rJ.Da tbe period wn-73. Hcwenr, there 
' 
are di.l,rlota where tben vaa a l:lpltloant moreaa• In 

area unt!e l'laa &art.Da the: eaae ,_lod. the t!il,rlote 

we:re Cbapartm (3t971008 hootare, 198LaBS and 4,78,148 beota. 
I 

.... , l97L-78) fo11ove4 by Bbqalpur (11 &118H to 11 66,4\G 

beO'tall'el) 1 Bahena (4,97,97• to 61011 678 beot.-e~) a4 

Purua (4,127197-t to &,01,618 beotar•) faltle • 9. Oa the 

oth• b&Dtt the dS.Strlo~ baYln& 11ore t.baa &o per oet troaa 

ur1sated ••• ot s•.. •awn. at'ea baM recllt-..! a t!eore11e 

lA tb.e a_rosa uea uadel' rloe. lo tbese t11etrlota trrlsa. 

tt.on aatgb\ baY• bad let! to the mtro!uotioa ot more protSta'ble 
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Table - e 

tb'oss are-a uruter rlee ant! - to oaa. . aaa Qroes area Ulllfer 
t.rrl¢et rtee a.tlf! J to poss al'ea unt!Or r1o.e 

( aerage or 1961--63 to 19?L. ?3) 

1931 • 'C3 19ft • 73 19ft • 63 
• •o T trFU'JJ&IlWII f 

Ol\8 - o-t OA!l GaB - ot Qi\1l GIA }I ·of 
( lD heo. to OSA (tD Reo- to t'l3A Ullffu OIAB 
tan) \are) nee to 

( lD bee.) GAB 

1971- 73 
·r t a r • •-•· • a r u 

II I til .. I I. I Tl_ p 14 W T . •. 1 Rl 1[ J I. l • f I L M tiM• tu_ ih••· • ur• uttou •r•ur • · •' 

6!24&14 

GSA o Cross S011n Afta 
aAn a Grots AJ'lta O'Jt«er Rl.c:e 

GIAil a Grose Irrigated ttz.ea U'nt!er 8teo 
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tsbea we •alii• tbo P••eatase sh•• of poaa area 

••• rlee to croaa ••n area ( 7able..9 I!U'l4. tt.s. 1S) f we 

·riDe tbat aU \be 17 ttllltrlota a•oupea into tov oat• 

aort• • 

Ut cate,_, • ttavs.raa so• or moJ"e ~A ut!• rloe 

284 eatese1 • HaYins 60' to SO- OS& tm~el' rt.oe 

81"4 cateaory • Havt.Du 401' to fJOf GSA under rloe 

ftb. oatesor1 • Bavlq 43:- aad bel• QSA Wlder rloe 

A el•e p.-.&1 (fattle-10) sbova t:bat efttue 41atrlcta 

•• "8M11Pe4 ... 
; 

(a) dlatrlota bavirla the same oateaorr 1A both tbe 
perlofa 'IlL· 198'L-6a.83 aad 19'7l-78-73. 

(b) 4t.strt.ota cat.net .,.roataae area ude rt.oe aat! 
~umplq Sa the utlt oates•r troa 196L.S?-83 to 
19n. ft-'13 ma 

( o) t1i8trlot• l•t. pel'oent&~• area un«er rlee act aoiDI 
dawa S.a the am oateaort froa l.tJ8)..8LfJ8 to 1971. 
?D.?a. 

Oou;«ema the tint s•oup of t1illtrlota, ve tt.Dt! tbat 

thee ·ll oal.r •• tttatwlal t.e. S&ftlbbb• vbl.ob raamed 
Sa the tint oatqor,,baY&DI 81.aofl ,.., aa.od OSA UDdtr 

rloe dVlDC Ult.la.83 aaa 19'?l-?B-13 raspeott..t,. Be~~•"•• 

it a1o1e1mo•• area ta 197],.72-73 than la 198L-8a.ea. Ja 
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'fable .. 10 

ttutrllnltba or 41strlct8 m atttennt peoetage po1:lp8 ot GS • to GSA•• 
( 4Yerace Of 1961-68-63 rma 197:t.79. 73) 

Pataa 
Sarm 
HODibn 
Pal.-

8obana 



the aeoonct oateaorr1 acalll tb.en 11 onlr oae dtatria t.•. 
laatbal Para.,.._ vbtob ba~ 63.90 per o.,. uea tmd• &-loe 

.tD 1961.61-63 as qalnat 10-71 "" oe8 =• 1tft.72-78. 

!bta tUstl'lot aleo remalllecl Sa tbe ••• ostesu1 tnat aJoy.a 

aor• peNentase ot area ctu.rtac 1971,..73 Mer 1961..63. !be 

ttlbf oatqOJ'J' Of dlatrlota lJl tbll 1,0\lp _.. G_,a, Sbabab&dt 

Cha~~pah1l• Huaattarpu, 'Derbbaaa mtt lhaaalpv •t! Pvnea. 

Vboa we look at ,..-oentqe il'.t.e.N ot area at!er rloe to cross 

ecwa area (!able.t)J we tt.o.4 tbat ot tbe~e G 41strlote, 

a.ltboup the,- r&at.net1 .tn tbe aaae (8r4) oatqor71 3 dl.atrs. 

e~te ~·· O.,a1 8bababad aad Ob•_parllD fJd.nd percetqe ••• 
••• l'loe t!v&al 19ft-?3 owe J.lfiL-68 whee • tbe raaaSaillc 

3 t!letrlota Yla Kuuftupu, Dlwbbat~~a aa4 lhqaJ.pv exp .. 

•tenoe a aeollu SD theu penotace ana ....., s-loe ama 
197J.,.73 81 OOIIpUed to 1081-88. 10flf8ft., th Cal:& Dr loaa 

or tb•• dhtl'tota •• aot •• vbloh woat baft obaapd 

tbeu oatecuJ. !he l•t (4th) eatea•.r ot Matrln• ot thu 

arnp an· Petaa, Sare, lloD&hn aau1 Palallall. Ot tb•• 4 l!J.a

trln., on1t tbe 4utrs.ot ot Palama• GpV1eMe4 saiD SD 

peJ'eentage ~· uader rloe dv.ID.a 1973,. 78 Oftlt 1982;.83 
I . 

wbU.e tbe "'' a dut•tota upers..•• a .teollae Sa ltsl 

••• UDt!e l'loe. 

Ia tbe aeoODt sroup ot dtat•tota vb&ob expuleod 

a aata lD S.t• area ua.f•r rla. 1D 1971.78 ovu 1981-63 ue 
Olll.r wo vla. Sabuaa and Purnea. tb• diatrlot ot 8abana 



~urapet! t.om 4th oatesorr ( IL ta per c•nt 1a W8S.63) to 

ktl oat.,oq ce.a p·eJ' oent J.D. 1971-73) vber•• Pvnea 

~uasped to 8n4 oategorr (63.67 P•r oen.t JA 'IL-78) t.om. 

arc oateaon (41.10 pe• oent SD 196l-Ga). 

1he t•ut1 group of ~l.fatrtota vhtob aperJ.eaoea a 

t!eeltu la Ita area 1ft 1971.73 over l.Ht-68 ue tbne · 

•la. ,_at\bad, Baavlbagb ani! RODGb1. 'lb• ·41Strlot ot 

·aumlta~ veat .twn to f!ll4 eatqOJll' t\wlnl 19ft-78 from tat: 
' 
oa.teao•1 lD. 1981.63 vbereu tbo dht•lcls or Baa.lbqb 

aad lWlohl •eat t'Jowa to as-d eataaOI'I' Sa U7L-?S. 11'011 8Jl(f 

oateaorv· ftl'Sas 1M:t.&a. 

It il turtber et1.det'l9a tbat tb.e autrt.ota Vb1ch 

expeJJleued · 1oe1 an aoatlJ lA plateau realcm. !her are 

tot.U, depea~ a .raSatan. Bweftrt tbese plateau 

t!tstrl.oh abow blgb.ese pet'oentase or ana uder •loe. '.l'bia 

alao JJap11• tb.at SA these dletrlota, rS.oe 11 tb.e ODl1 

staple OI'Op ant! allo tbe Wheat OUlt.l•att.on ia Dot praotloed 

on a luge •oale. It ~ all due to roush topopapbr ot tbeae 

df.ltrlota tqeth•~ with the lack ot lrrl&atloaal taaUltlea. 

VIle ve oou&.ter tbe t.U.at•tota lrldint!ual percsefttase 

abaN of total. area under rloe to •tate total (apPtW!IX 8) 1 

t!latrlot oan be put tAto tbne oategorl•t 

Ut oat•aorr • dlstrtot• baYlDa G to 10- ot tlut etate 
ana un4ar rln 



fable- u 
Percentage share or t11St•tota to the total -an& a4U rtoe 
1a tile state aarm; 19tb..68 . .a 197L.73.. 
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PAf oat•aor1. dtatrt.otl baftal 6 to lbSC: or the atate 
area et!.el" ~lee 

81'4 oateaorv • ~tl'lote baYlq belaw 6- ot the •tate 
area ua4er "*• 

boa tbe tabl8J it 1fJ quite oleal' tbat tb.en l8 DO 

tlllatrtot vbl.oh sba;rea more tbaa 10Jt ot tbe •tate area 

•••• rlee duJolna 19ft-?3. Bowm•, one tttet:rlct i.e. 

Stlnbaltad vat 1rl tb.e tiNt oateso•' ( 10.10 po oeot) hl'lQI 

19tl.l8 whlOb expe.r1ence• a 1011 lD lts ab.ue &'At tbenb' 

veat ••• to artf oatecOI'J &lriDB 19'71-?3 (9.70 per oent). 
' 

Wbea •• lou at Tat.le • 11 ott tla. 14 tt u, we tid tbat 

tbe 4btl'ieta ot Gata1 CbaaparaD:, Muaafta.rpv1 Dul*ID&&t 

Punea, Santhal Paraaa• aat ltaaob1 remaJ.D.a 1D tbe ana 
oate10r7 in both tbo perloat viz. 1961..63 aaf! 1971-73. 

aavne•• the ftlltf'tota or Huaattarpv, l)Q'tllaDia aaa Gutbal 

PaqODatl experlenoea a lots sa lta peroeatap sbue vbenas 

the _..aamtna 4tatl'lota ot tbeu .Jatet.Gr7 expert.enoed a 

Ida dvlas 1971.73 ovar 19fS:a..ea. 88 tbts 101a or IlliG 

•• ao aarclllal tbat it preventett a.. .t•PIDC dOWD or 

aot.ns up to _, ottt.w oo.tesor1. lawe•.r 9 dbtrlota ri.a. 

Pataa -~ Bazarlbllb wblob vera ln. tbe 2114 oatqo~ t1VSns 

1981.-83 lost a oOMt.4e .. able •bare u lta aru UDdel' rloa 

wbloh toroea thft to co t1awc the latt oat•or1 (S.d) 

t!vla& 1971.-78. . libe •• coulaer tbe laat oateao•r (a.d) 

ot distr1ota, we tSAd that tbere were ••na dittl'lotl. 

dvtrc 1981-'73 VlL Sa&'an, Moalil,, Bnag~PVt Sabaraa, 
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Polam&U, lbaabat!· anA Sf.ogbbllmt. Out ot tbese 7 dlltrlOtlt 

9 «u,J'J.o.ta exporlnod tm ID.oreaae 1D lta p•oeQ.tqe 

&b.~e utat.ob oausea ou bt tlleSe tvo 1. e. Str.wJhbbua sotDG 
I 

up S.a the· am oateaoJtJ ( Dlld) Bvinl 197L-73t vbeeas 

Sabana •emat.n.ett Sa tllo eamo oatqey (3rd) dODPitb 

otb• a df.atl'lou wblcb. eaperleaeef a 4eollu 1ft J.ta ebue 

tumg llft-73 ov• 19d:t-68. 

Bavtna aa:ndned ttlo tadt.•lduel ohe.re of eaeb as.atrlot, 

lt ieplles that as muob ea 11 l.'-ll6tl11ota etrpe..-J.oaaot! t\ lOtte 

1ft tbel~ poreenlase area -.a. •t.u 41Vlo8 1971-78 as asat.nst 

lt6J.G3. It meaft8 tbat tbe.ro wnld bo.ve beell e ttGftel"al 

aoolirlo m tbe orea w:u!el' rloe Ia tbo atato ilurt.Ds tb.le 

peioe. fheretuo, lt ts ossen\lol to analpe tbc relatlft 

obeD.Ie& sn 'tho Cll'ea amODtJ tbe dlBtrleta il'l lllbor. Tbe 

•elatS.ve ob.aasoa baa bema anal.J'Oe4 by ccmputlrlg the ooa. 

pound (JI'owtb rates ant! liDeaJt &-o.tsa in Jaorease. 

tJba •• claace at to.bl•U ant tq.l? tbe oompOUftB 

growth •at• ( ftoa 1981.89 to 19ft. 73) :lD ;ross uea ut!or 

rloe; W8 flD4 tbat m aJ.1 11 4lStrlo'tl bo'IO npe_.1eft0ed 

a poslti.Ye SJtowtb. !be maxima oompotma grottb m gross 

area unllo&- rloe u tOUt! m tbe 61Gtr1ot of Ga,a (a. tO per 

oeat). t' t• tOllcwed 'bt Saban a C S. 90 per oent 1 BBiltbal 

Parsaaaa ( &10 per ant) 1 Puua < a.10 per Milt) 1 Rsaobl 
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00111JO\m.d grawtb rates at! llaftar ratea of ...... 
ot Onsa &Na un.cte» .. "''loe ~ posa. 1nlaatea a~ea 

attar rice du-J.Qg 1961 • 78. 

... 
$l I J •tMliJl t•..,·tc ........... $1W''i·l~t;r'MA'Wd!IU .. · _a u ••r M u rr1 · r 1 J 

Gr••nP!. a w.-rer Gr0111 tr.r-.atea. -~· 
---.aauUIMII ...... _· --· --·-··-· . -.... fJJ.U - I ' • • -• 1 a ompouna. LJ.D.eu rates Compound Linear rates 
Growth ot ta.orease G•ovtb ot taonaae 
rate <"> ( •oo beet/ rates C •oo beet/ 
per antma atl1JULt) ( '/;/ ommm) azmum) 

=·lit •u·r· •• ... _til •••· ,, ... t .•n · .,.., •• ••r• 1•• a•&lfl. ·c •• 

IJlUl£,.21Atg 
tatna 
Gay a 
Sb.ababad 
SarOD 

Champaraa 
ttuzatrazapu.r 
'r'arbb.aqa 
Mongbp 
Bbocalpv 
Gabon a 
Purnea. 

11&\U P.J.dttl 
Scothal Parganaa 
Ho.zaribasb 
aanebl 
Palamau 
tbaftbat 
SSngbbbUII 

State 

-1 •• 
G. I 
o.oo 
0.32 
1.8 
0.1 
o.ss .a.• 
o.so 
6.9 
2.1 

31 .. 
.2.68 

1.84 
.o.28 
.o.a 
.6.99 

o.ao 

. ... 
89.18 
9.84 
6.86 

69.80 
a.69 
4.08 

.M.as 
4.86 

es.oe 
e?.aa 

4D.M 
.es.a 

19.31 
• 5.98 
-17.32 
• a.S? 

116.43 

1.0 aa.?O 
1.03 42.28 
0.1!0 7.98 
4.00 1.6& 
1.00 10.89 
0.18 3.19 

18.110 21.01 
.. &.?? .31.19 
o.60 2.73 

'·' 37.72 
G9.6 6?.61 

.6.74 .42.68 
-12.16 -19.89 

9.80 a.• 
-1.53 10.38 

-17.91 • e.oo 
.o.ea - 2.88 

.o.48 .ea. a 
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( 1.,84 per eent) t Champ•• · < 1.80 per eeat.) 1 Bllettalpv 

Co.• pe• oeatJ 1 Oarttb-.a co. 95 ,_ •••> 1 sa.. 

99 

co. 3ft per oent) 1 Muaartorpv co.10 pe,r- o•at)' ad 

Sbab.aba.t1 Co.oo. per out) c!htrtota. AU these 4lltriotl 

bave abo expel'l81.\0'84 a postti• lnoreatut lA •!DO beotare 

pel' anmam• (11Dtttd' rate. ot t.D.onaee). !be multa\8 bas 

beoa ftPN'1eneed by Oaya lta•lt wheN '' u 89.18 a1 oaapa. 

Jted to 8bataaba4 t!t.&tl'lft ca.84) ... expeJ'J.eue4 ttt.Dlaum 

llDaar rate or lllonase. llaOltS tile dtat.l'lota Vblcll t.awe 

esperieaoe4 a aesatlve oonapou.B grCiftb rate, an 8lalb

bbum ( .e.a ,_.oat) tollGWed bt MoDablr c.a.a ,.. oeat) 1 

Bazrsrl.baab (.a. 69 •• oer.at) 1 Pataa. (. t. G pe• oat)· 1 !baabd 

( .o. 43 pu ant) ana. Palamau. co. II per oaDt) ~lltl'lota. 

Reg~f11.Ds 11.aear •at• ot t1ecnase alao, Ro.DObS '• tbe 

ltat vltb ·1036.9? 1ea-.lna Nllt a t!lltw&ott tu beiDa a1 

Haatll'lbQ&b ( .ee.aa) 001188. •' eeoODe poalttoa to11•ed bJ 

MOJlRtlp (.G4. S&) 1 Patna (.83.19 ) 1 tl!1eabad ( •17. Sf!) J 

BD4 PGlmlatl (.&.98). 

fbe o011poaat arwttl !*ate lrlt!loat• IIIU'Sinal tucrease 

lD tbe &eN&ae iD ,_ 4t.atrtote ot tbe plaiD ODt! while 

6eonue In aot1oei panlou.l&a-11 Ia tile plat•• dlat•lote. 

'ibe tnJUI aeom~ ooatmult1 vtt.b the nooamerac!atloa of tbe 

aatloaal Comt~~n. oa ap.U lt olSo reflect• tbat •~,o•S.tl 
ot 4!tatrlotl vbt.ah baft nqd1ft .. pe~ttb •• platea .,t.atrtots 
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Revo14!1 0~ 8DY 6e"Velopod means Of Ul' ilatlon Ol' .to bOt bave 

aasu:rot! water eovoea. Beoau&o, the 4 ~iatrlctta Yt.a. Oara, 

8abana1 Pu.nea an.« Santhu Parsa.nas vbtob have abWD a 

posltl'le pwtb alonswitll man; otb.-a of 7 otber dlstrlote, 

t!o ~naoy bette lrrlgatlozsal taoUitlea • b.ave asaved 

water resources vbloh ts required to't' ~>lc• oul\lvatloo. 

RoweYGl"t lt beoomee more o1.-, ratber • sreat •t\1"1at10D 

S.a tO't'lftf when ve aaalro • groltl nrea an~.w • lee• 1ft dltt .. 

... , .... o •• 

4.&.9 G£CJ!B I£Et.cat!§ .B•t Y9f1tl @toga. !N!Ju ty f-:llt 
lft?l• ~I 

tlu!llg the pert.ot! unt!• ett.tar. tbe ora under 

total urtaatec! rio• iD Bltuw ba1 ursSaall1 deereaa.a. 

It vas 18,11,811 hectares lA tbe trleAnlal •••aa• tor 

1981-63 an4 1?,09,380 beotdea tGklal the p•tod 1912.18. 

Bow...-1 tbere uo d:i.atrtota vbel"e area ot brlaated r1oe 

1noreaaed f!eltc th:la period. fhe tiliatrlots wen, Sahu•a 

(461 to 381728 bectares) aa.4 Bhabat»af (4,&1,748 to 4,411178 

beotarel). Wbll.• oona16ew1na tbe total ii'J-llatet! rloe to 

s•os• ••a ade!' ~toe, ve .tlnd that· 4 c!t.atrlote oldJ to 

17 11a11a rest.eterect more tbaa so P• cent rloe area vaa lrrt.. 

gated lD botb JeaN. 1'he dlatr1ota v•••• Patna (99.83 nDt! 

99•14 per oeftt), Qara ( 98.07 ant! 99.88 per · oent) 1 Sbababat1 

CaG.a& an~ as.aa per oerlt) and Bhagalpur (80.49 att 81.39 

pg oent). Tbo t!Jstrlota or Monsbn o.n4 Palamau hat'e also 
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oxporteaoed aore tbaa 60 por eat area under trrJ.gatett 

rloe to pOlS area •teJt rioe. Rat ot tbe t!l8trt.ota bave 

recorded lMtlcw 30 per oent lft'lfld~ a~tea ew I'IOe to 

s••• ••a •«• rloe 1ft the ,.are 1061'• -· 197118 

fabl.,.t aa.f ff.a. 18 & 19). 

Lootciag at tba reload pattem or growth lt caa be 

aQlf that the tU.atl'1cu ot S••• hrtzaaaa, Purnea allf 

Rartob.l ha•e a btsb srwt.b rat• ot total S.ntaat•d rloe. 

tlhUo the 1ia•ar •ate ot iller-eat• i8 htgbeat :kl tbe t1iltr1ote 

ot Sbahalladt Cb._,GI'aftt ~f>arJ:ab.qa, PvMa, ftanotti att Ptllamau 

wbere tbere·u· • t.nOI'eaae or more tb• 5 hlll~ed bectves 

ot RIA ,.,. 811QUUi. 'Ulicter tttt.a oopplns. Bm11al"l1t tbe 

·t.U.ttl'lote ot P·atma, Oatti.t Sbebattad, Champaran1 ttuaattarpa, 

Bbqalpw cmt! So a ~1eorete patch ot S·inflbbbum fora a reslCD 

ot meitla crwtb rate 1ft tbe ranee or •1. 6 to ·+1. 8 per oent, 

wn••eas tbe 4J.atl'1eta ot Sara, Muatfarpv1 Bb.agalpu.r ua 
Smahbh• J-O'Ieal a ... loa of t~etU.a •au ot lwar tMreaae 
ID raq• ot .s to +S bUDth-et! beotai'M of lilA under rlce 

Ol'opp iDe ( tfald.e-19 and tta. 20) • 

0J:a tba OODti'Br6·• tbe t.-u S.ota ot Soutb BibaJi l!Q 

GnntbBl Parsanna, llQU"lba&b:,DAd "'•batt l'eftol a lowu 

srowtb 'o.to belfar ·1 ptW cent ad a l•• ro.te of lt\oretlle 

below .s bafre4 hootaNS of RIA UD:fer :rtoe o.ropplq. 'l'bis 

•eslcm also tnolu«• tbe dlstrlota of ttoasbp, Sabarla ant! 

Pe.la.mau 1ra the oa~e or srovth Jtate wbUe 1a the oase ot 



BIHAR 
PERCENTAGE OF AREA VNDER IRRIGATED' RICE 1'0 . 

GROSS AREA UNDER RICE 
~ 

DIFFERENT CROPS OF IRRIGATED RICE 
I Average of 1961.62,63 l 

• • • • • • • • • • • '-t-"J""-7...,..:1 .-,. . .. . .. . . . . 
·!· • 0 • 0 • 0 • 

w:::·ttf· .. ::--=- j·: >:s;r:;:mn:·;·t:ii 
. .,....... . ............ ·.·. ·).. ...... 

. ' . .,-. ..;.~::::: :.::: ..• ::: ... :::::::: ).; :::: ~·--:-· ':-'·.-;- i ....... -.- ~ ..... -~·· . ; .. - ......... . .. . ..... " . . . ...._ .. ~ ........ , 
~-...... . . ......... '( 

\o#·~~ ~ ::~~::::::::::::::: . ·;>:::::::·.:~:::::::::~., 
_;> .# t ., · · · ...... :..,-~_, .-:- A· · · ( .. · · · · · . ""' "" J ...... ·~ ..... <..> . • • • ...... • . . . . ( .,..,.. ~ \ -·:"' \ ........ '\ ...., . . . ...,.·"'11P .·. . . . . . . . . . . . . . . . . . ·..:_ . .' ...... ... 

~- ., .. , £·.·.·.··.·.·.·.·.·(' ~.:.r 
.p'"' . -~·~·/:..;..~·.·.·.·~ •. • . ·v?·.j· '. ' . ..... . •• 

20 lD •o '" •• 100 ·~ ""· 
I I •= .:..t::::~= 

. ,. 

~----------------------------~~------------------------------~ Fl\j 18 



II 
. I. 

!I 
i 

j 

~) l(J '•'I l..ti 

·J I I 

._ ___________ ----
f-"J ;<I 
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llnear lMI'eale Palamau talla ta the llt.ah liaear rate or 
laereaae a1 asouaaed aJMWe. 

In DSb• nonallv tbree uops of C"loe •• eova 

autw.m, wlDte• and eamer. Al!lODI these wat• rloe ll the 

roott t.mportSAt:, oovorlrlg aol'e tb.aa 90 pel' cent of area 

UDae total l'iae 1ft most ot the ttatrlctl. 

!be Aet~al uea ;1•• to G\ltUD , iD BSb• la 4,88,087 

beetares ( 19ft...fa) vhereaa ita uea sa l9t~t.G8 vas ODU 

s,aa,458 bec,e.ret,. ' ' tmplleB that the area un4er autaa 

. rloe le lD.onaaD8. BoveWtr1 tbo•• ue ao:ae 41Strlct• Vbef'e 

tbere woa a algoltloaat t.aonae sn tbe uea udu alltUJIQ 

rloe durin~ thiS atwtr perJ.o4 (Table.13). 1be ttt.atrt.cte 

wer• Cbapa'tan ( 661 488 to l,os, 481 beclans) • followed b7 
rtubbaasa (16192& to H 1 74S beotares). lt u SDteN~tlDa 

to note tbat JBOJt ot tb.e dtltzttota ot St.bar plateau ape. 

rteDOetl 4MHMe ln the al'ea ua«er autwaa .. t.oe aa4! 1t 

h ~ to laak ot irrqatloaal taoUittea. 

Ia teaera1 &UtUtlll l'lce 000\lPl• wry 1•• ana. !be 

1ara•t p•eetag• ot area,., .. autumo to total rlce ta 

toun4 in tbe Nortb &tb~ p.lal:l. The tlJlstrleta to tbe North 

BtbnJt plaiD baYe alao IGbed Ia a\ltlllll l'1Ce ia 1971.73 OYer 



t'Jlstl!'tato 

B&ii !iili 
Patm =· a abatt 
Suaa 
-ObamJ)UtlD 
Muaffal'PQ 
'Dubbtlllla 

-ltua= Bba pur 
Sahara a 
Pt&ftl9a 

!MaaDib.li 
BtmtbaJ. 

P:fanu 
Baaa. basb 
Btmebl 
Palaau 
111allbd 
Slugbbba 
lltate 

!able- 18 

Area 1l1'll!er Aut_ tmll\ B1co and_ lS to_ GAB ant area •_ t!a_ • lnl.aatlOD 
~utmm. Blea nil!~ to MD (~11. ot 1991t-6a.83 & 1971-'79.73) 

1961. 63 1971· 13 1961-63 '19?1. 73 

1bt MD AA1\ )'&. of AAB Alt\8 ~~ AIAR dAB " ot AlllR A All 
Cia be.o.) to OAB (b beetJ to OAR (U. bee.) to AAll ( 1A booJ to AAR 

I I .... .. , .. . W IJM. I . -•• 181. JIQ -•- j .·-or' 1.1 t •. d ' • ll j ....... _tl!d .111 I 1 I . d -
296 o.u. 23'1 0.11 84 t9.aa 117 74.68 aoa& o.e 2069 o.a 441 a to 889 ••• -• 

90Sa 1.81 4&17 0.91 884 lO.St 14.66 31.B9 
m.l18a 1L21 38128 19.&1 699 . 4.VJ 611 1.89 
66GB 1S.S4 103461 21..63 9876 13.S9 1'13B1 16.'77 
13884 4.97 17159 8.39 381 3 •• 11.88 6.?4 
1t'D2G 4.44 mr748 e.oG 444 3.18 aoss 9.08 

9635 t.aa U04 o.?S m.s m.a 969 94.35 
558 o.as 684 o.a 103 22.04 66 8.10 

lao26 to.ft 21011 10.98 - - 9851 10.71 
9003B 19.73 . 102917 20.49 9 - ~ 2'.28 

la815 ~.90 SOG7 1.91 170 1.90 6 2.10 
8485 ~.93 898? 3.93 18 .. 23 4.02 

104Bn ~3.15 8S7SS 93.18 - ·• 11 3.01 
16atn 9.71 14945 13.81 135 1.01 8 2.11 

386 o.4S au o.M - - - -·93BmJ G.69 20418 S.?S 19 - 4 1.20 
39:M53 49803'1 13991 6.01 19075 5.95 

CD 
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1961-Ga. But if we look at oonpouatS grGWtb rates we f'S.nd. 

tbat moat or tbe important 41strlota ( Pataa, Gavat 81\11 

lbaba'bat ate) have .-eeordet!- aegatlYe crawth. rate. It 

strlkes tbat 'bese f!l8tr.tota baft retuoed their •oa U'Dt!e• 

rloe between two pola.ta ot tt.ae. tbereto:re, to ae. ·'"• 

beba'11ov ot au.tum rloe S.t .18 oaapt&al to aDalrae tbe 

compouac1 gi"CJW\h ratea all lkear #atea: ot il'lON&Ie. 

tbere are oal1 9 dtet.rlolt Wb.t.ob hew eJIP8~Haoett a 

poaltt9e powth eo tar as area Ullfer auttlllft .rue :Ia oonoer. 

ftGd (1.'Cl>le.l4}• tbeae· dlstrlota, 1a. order Of tbelf 0011.POllllt!. 

arawtb rates are Sahana (10.6o per oent)t Cbampuan (&.so 

pe&- ooat) 1 Sara (6.40 per eent) 1 11umba4 (1.40 per o•nt) f 

Bbscolrnar aa6 Haaaribasb co. 20 per aont each') .tl•trlots. 

!b• last 3 tlstf·lota ot tbb snap fall bel0t1 tbe atate 

aMJtag• nsure of 3 pe~ cent. ~ere v• uaf.De tbe lt.Delll' 

rate or lnONas• or thea• 4!18tr1ots, ve ttna tbnt t.t u 
nesa.ttq only m tile oaee ot tllaabaf t1bt•lot to.OD). Hw. 

ever, tbe »amdalq t!utrt.ots have alao experleaoed a paltln 

ll.Dear rate of tnorease. fbe ma!mua bal 1Jesa expert.onoet! 

J.D. tbo case of Cba11paraa dtstrlot (413.93) while tbe mla.lmUtl 

1s esper1eooe4 b)' Blla~alpu CG.08). A total or e ttlatr lett• 

bave oxp••leMea oegnt.lvo oompouf! gJtowtb rate. \be l'11l.I.Xi-

ma ooa be witUDsed ( tab1 .. 9) in Moasbn C .a. 5I pu oant) 

t!tst-t-1ots vll&.re es the I!Wlltmm ts G21Jel'lenoe4 bJ OBJa 



Table .. 14 

ConpoW'ltl arOtthh rates an4 lWd ~ratea ot SDonase 
ot area an&~• autwm rice tm4· ana Ul'llter lrrllatetl 

· autwm rice (1981.73) 

MIJiili:R 'lid ••rr.u1rr· •u·:_r&fJ · P ,., _r · • 1 • li 

Ana under AGuma .... 
- ··•••••rr·a a • ·-IV lft'ti.llillfF ••• l . 1· Ill Jill" 

Daa~.ad.D 

Patna -2.12 
Oata -o.o7 
Sbebe.'ba! .. ?.66 
881'an 5.40 
Cbnmpar.an s.so 
Kue.attupUI' 3.30 
narbhflD8a 4.00 
MODghJr .... a. a. 
Bbagslpv 0.20 
Sabnna 1o.e 
Purnea a.s 

IUJlt~~i!J.Itto 

SGtttb.al Parsanaa .&.94 
Hazar ibagb. o. 20 
Ra.Mb1 .. 3.:S 
Palamau -1.43 

State 

1.4 
-1.32 

a.oo 

-o.oe 9.80 
.. o.17 7.80 
.s.oa ~.40 

18.63 o.87 
46.93 e.oo 
4.87 ts.so 
7:.17 lB.OO 

.t.G1 a.ao 
0.06 .?.06 

12.64 159.30 
aa.m -15.30 

.G.13 .aa.oa 
o.as .1.9.91 

.?.OS &.7 
-2.29 31.42 
.o.09 .o.ao 
-3.16 !0.'11 

13a.Ol 9.? 

a· i a· - .11 J I lU 

0.11 
o.49 
0.38 
o.:m 
9.46 
0.91 
1.93 
o.o4 

.o.os 
e. as 

.a.aa 

0.18 
.o.ooa 
o.oo1 
o.aa 

.. o.oo 
· o.oa 

19.a7 
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(.O.o? p• ·cent). a.sever, aU tbese dtstrlota have wo 

rettSsteJtet! a nesattve l1noBI' rate ot w••••• !he maxt

llWll 18 Ia DdObl (.0.08) • 

truweme, we can. IQ' tbo.' autua •lee area 18 

Sftoreaatng· tmlr Sa tile t!bulets Whe,re aosvea water se 

not available. 'lhus, It la tulte Saterestlftl to aoto tbet 

aut.lall ~>loe ia vboll.V 4epent!d oa rtatala11. It 1181' abo 

ba'fe e pooS.t.lYe OOJ'Jielatt.oa vltb l'alAfaU as w·e wOU14 be 

euinJaiDs a Chapt• '· 

4.G.t.a Area liDde auttaa. ll't-!l,atld BIOa ' 
'I 1 # _ I f & I I R1 tt M II jMII . R l 

\'be autuua OI'Op· ot rl.oe 1o Blbar u Dotraalll UD&rrs. 

sa,et n8 lt 11 ... ct.Saa the •amr season. the DOftlal · 

uea ad• eutu. s.rrtaatea •'- Sa Blb.u .U !91078 beotlll'el 

(1971-13) nera• s.u .,... ID DIJ-63 •• SS,S01 beoteree, 

In the rea:r· 19?J,..?S, S.96 per cent ot tbe total ana 'Uilder 

autu. l'lce Val Ul'Qatet! Ja BihU• Bwevu, the oaul 

. lr•tsnted «18tl'lota of Bihar plaiD. boft ... , .. ~_, a •Sen~ 

tlc81lt ollqe ta ·the pec.tap of ••• uaw auttJBS urtsa. 

ted rlae to total ana-~ auw. •to• m tbe ,.., ... un•• 
Oftll '1961'•• '21\e llat•lot• •••• Patna (19.38 to 74.68 per 

oent), OaF• <-n.ea to 42.69 per eat) ana Sbababat1 (10.M 

to 31.89 per oent) toll•et b1 Cb.ampar• (la.aa to 11.77 per 

oent) a.D4 Monabn (la.n to 24.36 p• cent). But aa t1S.n. 

ese4 earlier, tbnt tbere il DO oba~~Ue Ia tile aNa aBel' 



autl113 rloe ill those 41etrioto. M~ tf we toke tile nbso.. 

lute ttsvos ot nutua lrrJ.gatod rice we touaG tbo.t tbe 

6tstrlcta or Cbamparm (7•700 b.eo~ate)• PuMa <a.soo bee

tare)• SabQI'aa (213)0 heotare) o.Dlt 9arltbaqa (11800 beo. 

tsre) bam SO' more tbaa. tbe t!O\lble ana •ttor autwm 

IIJ-tsatet! J'loe lD tho 7ead 1971.1& ewe• 1961'•• 

n.Sac tbe p•loi ot 11 ,..,. .autumll trrtsated rloa 

abwe a bip tt•wtb Ia the reaton ot lo.US Biber ooapr.ulq 

tba «i•uiota ot Hlleattupv, 'Darbheqa, aDa Babana. Wbel'e 

arowtb t.a aotloet tor aore tbc 1D ,.- ••• ot UI.A wt!U 

ata.twm r&oe. AmOftl tbell Saboraa bat higb .. t rate ot s••ttl 
about l&B pel' cent,. 1M plaiD. ru.t.ons of Pat.na, oa,a, 

flhahabad eXblbtt media a•owth rate 1u tbe1 range or 1 to 10 

per Gent Of f!ll A unf!er outUDD I! lee oroppt.ftl. ADother t!laorete 

•ea1Gil8 ot tDOt1ltl.!l powtb oo.eun m Cb.ampare of the DortbeJ"D 

Blbar &M. SD Uorlsb.P at! Renobi of' Soutbera D1h81'. !he 

t!lstrs.ots ot Soutbefta Blh.- auob aa BhagalplW, Soatbal Parga. 

aca. ftlat'lbat!, Baautbaab atlt! PBlamau ton a region or low 

~~''*'* rate btilw 1 per coa.t. It alao molui!ea tbe f!tatl'lot 

ot SQI'all lD Bortbem BlbBI'. 

!he liMatt rate of Snvoase or the JllA UD&tr autw.m 

l'loe o1oppla8 fora two ttutlaot na1oa ot posltl•• a1ld 

aeaatlve trtonmeat m tb• ttut.riota of Rortben aad Soutben 

Blbar exoept PuMa aaf1 Bha&alpur• all tbe dlltrlftl abow 

a poeltlve rate ot 1Mnaae. AliODI tbese Obamparan malcea 



1us 
blsbe~t, 941 bfJot.arel per ema trrqatet Qr'cttt unf!er autuma 

r !oe. lo ioutb 8.tbar Hear lbagb G!li! TftQ!lhad bave ahcwo 

neaatl•e att•tll• 

M 41aowoe4 e:M'l1er tba' 8110DI aU. three Ol"opl ot 
r lee v later • ioe owen ta aost; •t tile f1etf' Ja.ta baYlr.a(r 

m•• tba 00 Pel" oet awe or totol area •«• .. ~a.. fbe 
nonml •• gi•ea to wmter r·toe fa Bltlal' II 4 69 ml11lOD 

tteotore (191!-78) but it was 4.88 mUlle bectat• iD 

(1961.-63) • Aat1 tiler• .Sa a 4eol'eate Ja ••• ••• wmter 
r lea Ia almost all tile «tat•lott, ezoept Bbagalpur1 Babare a, 

Puraea aa4 Sla&btilus. In tUM diAitl'lotl Pvaea h• maxt.. 

lilWD ai'H UDW Wlnte •lee Sa botb yean (1.961'1 aad 1971'S) 

tbe ••• •• 8,48ttD ant! 3,94tS1? b.ote• vhenat Bb.qalpv 

reoedef mifllllrla &.e. l,S11M9 aad 1tMt878 ••peot.l .. lJ' 

(fat»1•1&). tb•• .,J.etrlou tuwe N8pOD&tf poeltlM srowtb 

in the wmt.• urtaat•d rlee o.raf! mv• onr, tt:l•• an hllbl.r 

ralftted t!tavt.ota. Bu.t o-.eaU.. area 'Wlt!o vatu rt.oe Ia 

cteoreasms· wbtob oan be alearlr ol»Sernd Ill tbe analJSll ot 

compou~ pOIItb aniJ peroeDt&~e ot arn .....,. vl.tt.ter •* 
to total rloe. 

lihUe oonal4tWlDa tbe pel"oentas• eb.ue ot v!Gtu rice 

to '"al rloo, ve tld tbat except tov tutrlda vla. 



1'tlet•tots 

!ltuar flab 
·hma 
Oqa 
Saba~ 
Sua 
Cbara)anD 
t-tuatrarpu 
nubbaap 
t~gllJr 
Bbalalllu 
Sbhai'tlQ 
li>UftlO& 

!aKt»iaS!I! 
Satltbal P:L,aua 
Baae acb 
llaa.ehS. 
PalWJ~&U 
ftl.abat! 
Stqbbbua 
State 

t'a.bl.a - 15 
llrea vl.ateJt rice ant! )1 to GAB antt ANa tiDier t.rdsa\e4 vlDtel" 
rlee llD4 Sl to nrea UJ16e• wln.te.r w-lee ( A~nge of' 196l-68.6a 

ant! 1971-?a-73) 

1961.-63 J.9?],.73 106LA& 19?1,.73 
. f t •. - ·11·~· 2 • 

AWl ~of AWl AWR $1 or AHB AIWD ~of Altm A1lfR 
(ID beo.) 1'0 GAD (1D bee.) to <Rfl (in heo.) to awa Ct.n taeo.) 

265007 99.88 2083l9 96.17 24t1390 94.8 
414435 M.st 445809 9?.79 4B0416 97.90 
491427 98.1& 4B39ta 96.71 438831 87.00 
180440 mt.SS 157729 80,.89 2436 1 •• 
33.)088 83.14 296689 69.04 95411. 3).78 
310691. 9S.61 3>1748 94.33 9714' 6.19 
363183 9S.G 352058 93.53 6149.· 2.71 
23'1234 98.99 13'7374 97.07 135448 65.81 
1&1269 99.61 1&1878 99.99 122888 7S.91 
toaOG5 89.00 164'/0a 99.12 4ft o.n 
:M5982 80.97 3MG17 as.a 119 o.oa 

427SS5 ·gg.gs 4JJ!766 98.90 7?493 91.18 ·48504 mme 93.96 21.6667 9&.67 16632 7.1R ... 
345681 '16.?9 293B'!5 76.61 ·. sm 1!~08 11133 
101179 91.3! 91241 86.05 8183 73.29 59048 
8~ gg.a4 69040 99.«1 &183 4..48' lOU· 

332001 93.24 333613 94.(11 93588. ? •• 17413 
aasae 4594989 1758119 :11.11 1692673 

OAR a Onss Area Un&tr Btca. 
Mt1l o Afta Unt!or W~• lltea 
AIWB =Ana Un&:tr 1nlgatea HSnto• Blce 

~<:) 

got AIWII 
TO ndR 

. ' ••• 99.60 ••• 1.48 
as.oo 
1.96 
S.IO 

63.20 
81.57 
21.44 
U.fJO 

l 

n.oa 
a. to 
4.30 

64.?0 
1.49 
s.at 

36.30 
Joocl. 

Q 

w 
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Bllqalpv Ctt •. 61 to 11.9 p• ce.Dt) • Sbabana (eg.oo. 'o 

••• per oeat:), Pu.ftlea cso.o7 to 88.86 , ..... , Gad 

81D«b'bbura (98.i!4 to 94.07 pu •-'> aU tbe t!IIJtrs.ote ot 

Bihar bave upetr'J.aoe• losa Ia tbe aNa •• vlate rtoe 

4v1As \be· pulot l97L-78 OYU 1861.-h. 

4.6.9.1. qrov!b; Jg aNa U1'14er W&atet .Uoe .t 
._ I 1 .JJ I 9 t I W_l&l$. 

tbe aalf818 all•• C!alJle.tG) that a~.raost aU tb.e 

·c!utrt.ota asoapt 4 baw. expu.leod Meatlw ar•• ID 

area uafer wSDt• rioe. !b.• lietl'loil Vblob llavo .,.., .. , ... 

••4 pos·J.tlq ••• ot srGitb aN SabaNa CS.30 per OMt)t 

Putaea (1.70 per oeat)t Bbaaaltv •4 Slqbllttua (eaeb 

o.eo po• o•n•>• 'ftler bave alao expwierloea a poettift 

liaear •ate ot lo.onue. !b.e mn.lana 1a towa4 1a the aaae 

ot Sabada (67.88) VbU.. the mlrlltfnll hat t..e .-autered 

m Dhaaalpv Uttrlot where lt S8 3.90 ODll'· .... the 

dlatl'lotl vheN th•• baa 'beGD a Degatlft sr•tb. alld aeaa. 

tl¥8 llftear •at• ot SAon••• tbe 4S.tJtiot ot lfoDab.n to,. 

tbe lilt vlth blgbest uaattve powth of •&.41 per oeat 

aDd liaear rate ot ~·•• ot ·9?.18 wbne ltQiaftupv 

np•lenoed a 11iDJ.eua or 'botb 1.•. a OOliJOUD4 a•owt.b rate 

of -o.19 ,.,. oeBt .a a 11Mar ,. •• ot deere•• or .a.oa. 

. . 



I" II .-•• r•trP• I fA 

Dabel.flti&D ,.,. 
Oat a 
Sbaba!)ad 
o .... 
·Cbamparaa 
J.hlasattal'pV 
ttnr'btlanca 
t!ollltln 
Bhala.lpul" 
Gab ada 
P'&ll'Ua 

lW\tP 21.at1a 
Scmtbal Pucanaa 
Basarlbqll 
Ranohi 
Palamau 
rtlanbe4 
SJ.a8bbbua 

Stnte 

'lnble. 16 

Al'ea llllffer 
wsnter rs.ee 

1 •• J a • au • _ ••-••• u ~ 

Ana UDder Srrt.aa. 
tef vSDter rlai 

1- Z 4 U I 1• WI 11 

Compows.t! Ll•ar rat• 
pawtb ot lrlonue 
Jtates < •oo beet/ 
C'P/ aam&11) anaa) 

11_ l .,-., •. · la .#i d ...... *Jijt rtlii_.,.. fi_ JJ·1· 1' eu• * J I_ U I • 

I ·-

·1.18 
.o.9G 
.o.as 
.o.eo 
.9.93 
.o.m 
.o.61 .a.. 
o.ao 
a.ao 
1.70 

... o.sa 

.a.69 

... u.oa 

.o.os. 

.a.aa 
o.ao 

.45.,G 

.G.,97 
I .n.• 
-21.08 
... ao.oa 
- 3.08 
-1a • .30 
-97.18 

3.90 
G7.83 
61.87 

.ao.s& 

.... SG.71 -··· -10.19 
·17.88 

6.1! 

1.&6 
o.ao 

.o.18 
1.70 

.a.ea 
-3.18 
m.s -... 
o.e 

es.ao 
-10.0 

-8.94 
.t.a.84 

9.1!0 
• o.ot .•. ., .. 
• e.tJ. 

• o.M 

84.94 
&a.99 

- 8.98 
- 2.18 
.as. as 
- 3.81 
.. 17.99 
-41.13 

0.01 
43.60 

.oo.aa. 

.40.4-7 
-13.03 

7.47 
- 9.68 
- 6.99 
- S.M 



" . ; ' . jJ COMPOUND GROWTH RAT·ES -·-
( 1961-62 TO 1972 -73) 
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•• ar•a •• t.rrltJate.t .riea In &iller •• 171 54,110 

beo'aNS (Hft.73). but .it: Wall 16;8a1?01 beotarea SD 1961-63. 

!ben 18 a liBYiillal decnaae Ill the uea •d•• vltlter urs. 

sate4 •'•• Ira the ve• 1971-78, tbe J)eromaae ot ••a 
aaw viat• brlaatet!, Ploe to aNa ua«e&- wJ.nte..- rice •• 

as.s Pe oeat Ia B!bv. lloweW'tl'1 tbcWe are ttittl'lctl 

wbue •• aft &tlorease 1a the peroentap ot area under 

wlrll<W ur&aatea r* to ana ••• wSDt&• l'lee au.Ptng the 

a-. pvlot (19?J,.ft '"*' :W&J-63). the dJ.atl'lcta were 

Pataa (94.69 to ttt.a peJt cea\) 1 1¥a (t7.e to"·' PeJI' 

ceat), Sbabattaf (87.0 to aa • .a .,_ oaDt) aat! Bboaal.pv (?1.9 to 

to 81.1J'/ per oent). HhUo co.uit!erbl the area at!er vmte• 

lnqatlet! &-lee to uea at!el' vatu •tee ve tW tbat tbe 

area ura&tl' vtateP ll'l'l8otca rtce u below 10 pu oeat to 

area aaer •later rice la tbe 80\ltb Blbar Platoau duriDa 

tu peth4 UD4er atua,. 

Out ot 17 ftetrldl• 10 flat•&ob ah•,. a uaatln 
trent! ot p.-th rate Ja bObb the reatons of Ronb ad 

,South BSbfd' oomprlslna tbe Uetl't.ota of Sb.ababat!1 rtuattar. 

pu1 ~.. ·MODtch1f't Saatbd Pal'llllalt BUYlb8Cbt 

talamui, !llaW, PUnu. ana Stftahblua. AllOlll tb.e t!s.etrtct. 

ot Wbloll sbar poa.t.tift rate ot lf'OIII"' an Patftat Gqa, 

SabaJtaa, Suan aDd Ranotal mnkt a noor• ot blab srowth 

ttatea. SiudlarlJ 1a the oaae vitb the l&Deu ••• ot 



laoreue ot UIA _,... wtatu orop1 ot r1oe1 vb•• ocntt 

11 dl8vlota abow a MS•''" ratea of ••'*"' Ja bOtb tb.e 

MCIOD.t ot Blbor Plaia aa4 Biber· Pl.ateau. !be du,rtote 

ot 8ab&Na aDtt Pvaoa eabtbt.t a aalra ot 4,MO 8D4! a.eaa 
lt.aau ra'• per 8l'GIID llllder va.tu lrrilat.a rloe ta the 

period lllldel' etU, (UGJ-78). 

!houcb, • .., ttae Mtt•rat enp~ ot ,., .. a...- · 
ooaupiea ver' 1a1 ,., .. 11tas• (0.18) ot aNa bUt ttl lUre• 

1 inB tra~ II nauHit -~ the tbree orops. BGIIIeftr, .ftvq 
the peJ"lo«< Ut!e etuq, the OHa wtt!er a;__, rlo• l8 DthaP 

b• .tmapet1 11t011 41MS heotaHI (19611a) to eg,6!8 b.eotat•. 

ID. 1.9?1.. 73. Althou.ab, alaoat aU tb• cttetrlota ba•• realL 

teed tailb moreaae, CJt-.ua baa re&Satttated tbe aaiiRa 

(804 to ?7199(1 beotar•) ~ tb&Dbat1 tairlllma (1 to 1M beo. 

tare~) ttable-17. Ill percentage ot area abo Caw 1\l!l'lle 

rlo. to total rloe) Cbaparm aobtevet htcbest (t.O!I o.oa to 

16.33) toUwd bF Pata.a Co.Qa to S.ft), Sabana (G.01 to 

a.to), 8baba1)114 (0.03 to B.3B), MoDgbp (0.08 to S.ll) an~ 

Oata CO.Ol to 1.18) m D?l-?8 owr 1961-63. fbe peroentaa• 
• 

ot aHa a.&. •UJI188r' rloa wu ualS,ible sa UJ61,.G3 but 

after lrltrotuatl• of omal aa4! veu ana ''llblwell ll'rlaat.loa.1 

•au• rlee b• take lllpe,aat poaltlOD •0!11 tbe other 

•••aJ.e. total 18 t!latrlota ban calrled ou• ot·· 1? Sa tbe 



'!itltii.Z\AID 
Patoa 
!laJ'a 
Sbaballd 
Sara 
Cbatlpar-an 
ttuzatftl.l'PV 
Darttltmsa 

~ Dba .,. 
Saban a 
p~ 

IU\sa~taa 
S~bal 

P:f8Datl 
Rasar ~asb 
aancbl. 
Palaa.u 
nhao.bat! 
Gtoabbhum 
State 

fablo- 17 

.ana ua~r SU!f.!!IJ. . r rt.ee q,d ~ to oaR Q116· aNa ..,_. trnaatea 
stl!!I!!Sit.r rlee aD! 1' to area --· ~r dee 

(AWI'ap Of 1961-83 QJI.! 1971-73) 

1.971-73 1961,..13 Dft-73 

A8a Sot &SA 4181l 14t AlSR Aiatl ~t AtsB 
(til tteo.) to OaR {11'1 beo.l to ASR (la bee.), to JSB 

6 G •• ?700 a. sa 1 - loate 95.07 
1 0.01 1913 1.18 1 - '1969 99.90 

198 0.03 11.898 a.aa 188 91.81 U?DO 99.67 
453 o.at. 1290 o.e7 181 33.90 9'19 rn.a 
18"1 o.oa 77996 16.33 13 - 1S3l8 w.as 
57 o.oa 984 0.31 1 -· 86? 89.6tJ 

920 0.04 1576 4.43 3 .. 11a? ?tt.lO 
70 o.ea 3029 ?..,15 s - 9620 aa.so 
28 o.ot 893 o.s 0 .. a:n 94.70 acs 0.01 5525 &.90 133 - 1160 !0.90 

1185 1.16 4'M4 o.a& 238 57.90 9447 &?.GO 

588 o.oa 762 0.19 2 85.99 403 53.50 
~s 0.01 - 0.35 84 .. ... '87.80 sse 1.19 861 0.24 4!87 91.01 740 86.90 
64 o.ot 137 o.t4 61 8..90 13'1 99.00 

1 o.o1 12S o.t9 a - 128 99.00 
242 0.02 606 o.m 93 80.89 489 a.so 

4001 63628 1707 6?G3a n.?O 

. 

"""":.. 
P~~. 

~--.. 



,.ean 19ft-78 over 1911.68. Oldy two dl8t~tot• baft regU. 

teJ'et! uaattw ne. Pt.1rDea GDd BanabS.. All4 the J)4tatoell\aae 
of ana uaacw • ._., tr•taate\1 rloe to total SNG UDl!er 

rice 1ft t.ottl the dlat111ot1 hae deonatet! SD tbe Bat'98 reu
aaa tbeHb' S.t nttuoe th4t aNa uat!e• ... , rsoe. 

G1.-Dw~h 
Almost all the 411t•t.ote ba'ftt eaperleDoed~la,... 

UDder 8~--~lee t!UI'q tb.e peplotl 198~73. BCIIIeftl't 

the •aase ot ptlftb ••tea bettleeD 117.40 pu oent (Oqa) 

ad a.ao , ... cent (Sa11tha1 Pcwa8flal). eo tar as lt.Dear 

rat .. of J.Doreaa• la oonoel'Ded, GDlV ou ttlatl'iot bal espe. 

.rleaoad a aqatlft, pwtll l.e. ttonsbp ba•IDa .a.t4 O.Dlr., 
t.-nea ve coaatde• tbe ooapoud srwtb •ate of tbe atate 
C 44.1 pu .at) 811 a WhOle we ftD4 tbat 8 dlatrlote baw 

expe•loaoed a taster •ate ot arowtb tban tbe state of 

Bl.bar•• ftgure ot 44.1 pe• cent. AU tbele f!Utrlote 

( fable-19) an oompawatlwl.r better ott So tntsatlOftal 

taoUltlea. Boweft1'1 ODe MnJ)tlon il tbere t.e. tbe 

4!t.at•lot ot 'fllaabatt :U alao &btWe tbe •tnt• aw•atte wheN 

ua-iaatlca. i8 DOt 80 &tnloped. It J.mplielt iG tbia OdOt 

that t.o the Srll.tlal .reon na. l981-ft-.G31 .,..., small 

pttoportloa ot lant! •• llftlUa'ble tor rloe1 eapeol.o11J' or 
aUD~Jer .. s.ce. Late• on, ma.e area came tmdoza llJ1\i!Del' r&.ee 

vblab made tbil ar•th rate ao blsb vbloh woQSbt tb&a 
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'!able. 18 

Compwa6 powth rates at~d llaear rates ot laclteas• ~ 
of area \Ultler aiiiiJier'.t--Jttoa ao.ct. area \1Q4er tfttlaatet! 

eurruaer •to• ( 1981-?3) 

11 J. liJfffU .. 'ii 'fitiM-t. fl*t Uli!Al.l. I'Alt*t1't"l_IIUI¢ 1•it1r I tfl' I_ l ..... IAIJ lltl-··-

Aroaa&w 
·~ ,.t.e. 

• ' I ' 1 • • • " . "' t • . I 

Al'ea tmt'!es- urlsa. 
ted 81i1nlller rloe 
.. 1 ••• II. • • I II J 8 I M 

CompOUilc! Lluar ratos CorapOUZl\9 Linear rotet 
s•awtb of moreaae growth of lnonae 
rt&tu ( •oo beet/ rates < •oo beot/ 
( W anua) aruPl!l) '"' arma) annum) 

IJI . ' l) nt· ' 1 I Iii f ,. 1 t • , •. F I J -.. U Iii ·11 • 1$3 - ( 11 "<eJ. • JJ l ,_. 'T' P •1 t ••u 

IIIIa& 2leh 
Patna 146.7 tt.so R1S.60 19.08 
GBf'a 217.4 20.18 109.70 10.27 
Sbababad ae.so "149.88 67.70 14.81 
Saran 10.90 0.92 ~.oo o.ea 
Champaraa. 99.70 91.06 20 ... 70 10.02 
Mazattupur 49.30 1.00 119.10 0.97 
Darbhanca 24.80 1.40 98.50 1.!1 
McmsbJ'J' IS. GO -3.14 189.90 a.ta 
Bhqalpv ••. oo 0.99 183.80 0.98 
Saban a ·-70 o.oa 180.0() 1.18 
Pvoea 1&.10 3.31 • es.ao -a.a7 

lUbe u.auaa 
8 antbal. Paraaaas 3.30 0.1? o.as o.oa 
Huarilqb as.oo o.s1 98.~ o.aa 
RaDcbl 8.00 0.31 s.so o.s? 
Palalftau 10.90 o.oa - 9.80 • o.oa 
ftlaab~ 70.00 0.18 -37.00 o.o1 
S!DibbtJD 9.90 0.40 91.90 0.40 

State 44.10 137.83 51.80 6'1.6! 
IIi .•• I I I II Iii•- hllill • ..... lfi .................. 

•• -·· I I 
........ - • ~· I • 

...... 



t!tatrut lD tbl.l arO'llp. Oalr two &trs.ote ba98 .-eoOI"«! .. 

loaa iD tM 41'88 \1ftf1e.ro lrrlaated l"loe Yla. PV1.18a 81lt1 

talauu. 

!be DONal eNa ot summOI' rloe Ul'l&atett lD saar 
va~ G?t601 beotana (1971.78) tsue tbe ana iwlaatea to 
lt v8s ·cml, a,oto heotare8· io 196'&.68. then sa a algid.. 

float lnonaae lD the ana U\1dQ t.•r18atet1 aGTDtd' etoe • . 
Xa tbe ,._. 19ft.,f8 tbe pM'oentaae ot aNa an.-!u· Jnlaatee 

a1.1fi!!IW rloe •• n. 7 pu a.nt. Exoept 3 dtat•lota Yla. 

Sabana Cfio.9 pu cen.t) 1 Pvraea (67.G ,_. oent) ~ Santbal 

P-aaaaa ( 63.8 per cent.) ln. all tbe ~btrl.cta of Biber t!'JO.Pe 

thaa 70 per oeat or ....... r&ce area 18 urt.aate~. 

ibe t•oa ot powtb rate and lSnear .rate tt Snonase 

le mucb enoov&~lftl to tbe oo.sa ot euael' l'loe oropplft8. 

AU tbe t11Dtr1ota abCII a pD'I!tS.n rate ot lrawtb. otbu tbaa 

Santba1 Puaanaa wblob. 11 alao poeltl•• vhea llftee rate of 

iDOl'aase per an1t• s. oD121lleNC1 tor tbe perlo4 or 1961-62 

to 197D-'13. 

'lbe a•owtb rate of llA ader ._..., 'l'lce •oppifts 

ton aome t!lltlaot NalODI ot b.l.trb1 S~~411ua Bll6 low pCiftb 

.rat• vblcb I.e aore nlatetl to the ret1ou ot u.rtsatlOD 

tram Val'lOWI aouraes. Patna, Oqa, Cbaaaparaa, Bbqalpur 



1 ,j 0 
.ll. J .. 0 

ane Saharaa nftall o bigb arste of arowu- ot RIA uade• 

•wmuer J~loe oa these dlatJtlotl are well aenet •Stb m.t.ca. 
tloa taol1lttea of prematol Plve.a ot Oansa, 0aaeatc aDd 

ltosl. !be a•awtb l'ate ot ffJ:A, und• tbb cropping 18 mOI'e 

tbaa 160 POl' oer.rt. 

the dl.at•loh ot Sbattabaa, Nuattarpv, "-bbant~a, 

Mrmshll' aaA P\1ftlaa •ound anuna ... Gqa ana trt.bllta. 

rt.es ot ttoel ton a diatlaot ntloa ot ucllwa SI'OIIftb rate 

ot lttA to tbe •araa• ot 80 to uo pOl' unt. Amcmg· ;Idles• 
&ahana u6 MOJllbp emi.bit· a reason or me~la blah 

s~•tb ttate. !b• tltatrieta ot Soutbem. Bihar like Baaars

bap1 RaDcbl• Palaaau, tbaal»aa at! SJ.qbbba which aN. 

poo~J.7 s•I'Y84 wt.th, tbo peNDid.a1 HY8N lnqatlOA Nftall 

lowu •ate ot ;srct~tb belOIW SO per a.Dt as OOllpaN to the 

Bo.tbem dlatriota ot Dlbar. Saran b tbe 0J111 a:oeptto.a. 

vbloh show a llaeld' Pate ar«*tb. 

owe~ the trent! ot line• ••• ot monas• •• 
flnd Patu, Qqa, Sbaboba! &D! Cbampu-a an oc tbe blsbMt 

J'ate of lllcl'ea\le moa tba 1,000 beot.ana ot IIA Pel' GDntlm 

ua&u• lummel" rt.oe cu1t1vdion. the 4JAtrtota or s.aa, 

Musattarpu, l'arbbaoga, r4or&lb11'• Dbasalpv, Sab81'8a aD4 

Pvn.ea ton a rq1GI'l ot ttae4la ttate ot laoMaae ID tbtt 

rtm~• ot eo to ISO beotare ot stA per t&D1lUS ~· •-• 

rsee. \'be 4tetrleta ot Southam BUlu like Santb&l Parganaa, 
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Baaa&-lbQSb, Ranebl, Palamau, ft&aoba.d aaa SlagbbbUll dhtblt 

a lowe• rate or llft.ea.. wrease tlelw SO beot&M ot lant! per 

eamtm \tD.l!u tbll OI'OPPIDB· 

4. 7 Y!elda ot Dloe • 

la appeft(f e, tts. m ylel&t ~· ss..,.. tuSns Salt tal 

tbna ,.... ( 19GJ,.G3l BWras• and last tbne ,... a.,.rage 

( 197L.?a). table ••wala that then u ea lrlonaatos tnna 

1n tba pel&. of rice owr tttJ.a pe~tOd, d\W to ln'qa.tloa 

ftevelopraen.t s.n Dlbu .,., tbt.a penol. . 

!be •t.st•tots bavtq awarep J'H1t1 lltlhe• tban tbe 

State•• a••• as• 789 kl/heotare ( 1971..78) •• Pataa ( 999) 1 

oa,a csea), Sbaba'bat! (188), a.. Castn, Cbaearaa Csta), 
Mur.attarpv (831J), 8111! Bhagalpur (874). WbeD. OfDpand wltb 

tbe aYeras• pl.el,. or 19SJ.63t lt vas tOWld tbat 13 dl.ltrS. 

ota out ot 1? haft 11\ol'eaaet! tbeu pelts ratu. But except 

the tbne biablt 1rrScatet1 t!lstrloU wl.e. Patna ( 7B8 to 

199 klfb.etlanl, Oata (ft? to 883 lqJ/bectan) utt Shahabad 

(776 to 968 k&fbeot&N) aU tbe lO dlstrlotl have not re1poa. 

a.a bS.sb chQD~e 111 theS.r Jleld rates dui'Sq ms:t.ea .a 
1971,.73. 

Tbe 411t•1ots abu1DJ Jl•ld ot au.twm atate•• anraae 

&61 lr8/b.eot. ( 1971,.. 73) are Parraa, GaJ&t Sbabtbatlt 8ar81l1 

Cbwaparao, M\latfatJ)UII, anti Stmtbal PUIGDU• Out ot 1'1 c118tt. 
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«tatrt.ate 10 ~J.stl't.ota bave reststere« tnonaae Ia the 

7tel«1 of aut11UI1 .. s.oe t.ra the reu 1971 • 1 owl" 1981 • s. !be 

ttlst=r1ota vhlcb nccwfatl teonaaet1 lA the Ftel4 ot Bhagal. 

pv, Sabana, Ptm:aaa. ant Ranchl. atu srown ill tbese 

~letrlota, punly em l'alllted aftf!ttlon.a. 

'l'b& f!letrtot• v1th 11e1a ot wlllt• rleo blgb.er tba 

the &tG.te•a avorage ot 943 ka/beo.t. (l9?J.'13) an1 Patna 

( 1437l, Gnl'a (984), Shsbo'baa ( 11. 8?), Bbagalpt~.tt ( 1148), 

&abaraa (961), at! 1ba11bat (987). B.lsht dlltP1ct• wt ·ot 

1? ban •eoort!Gt! increase la tbe 7lelc! ot ·w&Ater •toe on 

tbls tvo polat ot tlme (198118 atld 1971•a), na. PMna 

( 1178 t.o 1437 Jc&~~ect.), Oava C 1988 to 9B4 kS/bect.), 

Sbababad (1108 to 1187 kl/heot.),. Saraa (9!9 to 981 k&/beot) 1 

tfonab7l' (8?4 to sea k&fbeot.,),, Bbasalpur (1028 to 1143 kll 
beot.), Goban a C ?88 to 951 kg/beet.) oact llenahi C 831 to 

887 kn/beot.). BeN tf we oompun Vltb ana ot wmte:r rlee 

we tlnt1 tbat these i!htrlotl have .NIS.S'•"~ loat Ill tbe 

ana but ltl tbe rte14 the7 ii1Ve88ias the nto. It laaplt.e• 

tbat lntsatt.on ttevolopment 1eab tn tbe rate of ,S.Old tls. 91. 

fbe .!l.ltrlota ebgt.ng the J1,el4 of •--• ,.,,. 

hSghel' tban: the Stat•• • averop 187 kllbeotnre ( 19'11. 73) 

are Gqa (881), Sbababat1 (932), Cb.aapue (9SO), tiuartarpv 

(988), 1.'arbbaqa (1108), BhqalptR (966) 1 Buarlbaah (968) 1 

Palo.mau (9lD) 1 anti ~S!Umbac! (989). Out of 17 dutrlote 19 

.,t.etr1cta baft ebwa moreas laB rate t~t rteld the,. an Patna, 
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Oara, 8bahabaf1 ObaJiparan, Muattupv, narbbrmsa, Bbqal

pv, Huartbalh1 Ratlobt, Palomau. Jaaabatt ad Sialhbbwa. 

BaY.iag GDalned tb.e Jield o(' .. ,. ve oa cOD.Old• 

tbat tfba,•w• the S.r&-Jsati.OD t1eYelopraea' aae taklm place 

· la Dt.haw• baa leat to rt•lda ot r1oe wo. !be &tltrlctl 

vblab, ban I'OOU&lt1 loss ta aNal• they baR 1Dueuet1 

tbetr Jlolt! •ate. lor lnstaooe r1ee lD Pat:na• Oa,ra aad 

Sbabal>a4, are a~•n Wlfoft ftiUI' bJttaated o~1tloal aDd 

lead& the hlShest 1le14 1n lllaar wheNal ta Punea, Setbal 

Paq&CM and Btngbbhum haft tbe bea•.lm ••lntall 1ft tbe 

State 1M* t.rrS.Catlco are •&llclbl.e, the yle14 l•nlt rea. 
obe-4 ada• tbue coat!ltl_. are bowner law. 

BaYlna ehlllr&ed the crowtb ana uMel' •toe, •• •• 

ualpe tbe cbaDC• )'le:ld of •loa In ae••al aat! rloe Jhld 

SA .,ltteaat 1ea1on1 1.a panlnlar t.,a'b1•19 ~ .tta.aa). 
rsnt we oODStta• tu ob.arllu ill aftl'ase 11e1t1 ot •tee, 

we fttUJ tbat tbe state ot Blbar expe:rle1108t1 a mon•• 
ot o. 70 pu •at (compound s•attb a-ate t»oa 196J.6t to 1979. 

73). !beN an u ~tetrtat• wbiob haft abo expeJtieaot:~ a 

poattlw tnaa, tmt ODJ.r .? «!S.tr1ota ba• •••'•~ a 

tr•tl' Vbloh u •ore thaD tbe 1tate aft:tqe. fbtt N!lai.Dloa 

4 ~u.et~tlott bave NOort!ett a powtb. belcw atato aftrage. tbe 

«letJttota bariftl •llnlftoaat ob.anp aM Pataa (1!.10 per oent) 



!ttst•lots 

.. 'fallle - 19 

Cepoun.tiJ grtartb Patea an8 LiDear ratea· ot S.O.Orease or . 
averqe nelt or illce an~ tifterellt orops ot llloo ( 196:t.t69 to 

1919. ?3) 

neld of tl .. ltl ot Ilota ot Avera.ce 
l\•14 Au'li.!Dl Moe -··· ttlnter .R1ce •• -· ~W'P.~ -~- ., .•. " • • ' f 

COiipOUil~· LlDear Co:mptJtmd LJ.aeu C'ompoud Linear Compound LJ.Bau ... - l'ates grCJitb rat• 8rOVth rates· fi!'CIItb ratea 
rates ot tno. rates Of' 1M- rates ot tee. M$.8 otlftO.io ..... reaso N&SG rease 

IT 1 .,..". lf,llilili'll ..... 4 J ... •• • li ...... ·- .. 1 •• ] --- ......... --

JJSb.a& 2la m 
Patna a.70 o.o4 a.~ o.os 1.40 o.oa &>.so o.t.s 
t'S:aba~t 1.10 o.oa 4.30 0.04 {).10 -o.oos a.s.40 o.o? 

1..70 0.02 4.50 o.os -0.81 .o.oos 2.40 o.o4 
Sara o.ao o.ooot 1.40 o.M ..0.85 oo.oot 1.53 o.oos 
Cbampt.t.raD o.ta ().02 0.30 0.004 -2.93 -o.o4 3.10 0.03 
Mnaaffarpt~r 0.69 o.ot ~.19 o.oa .3.37 .-o.o3. 2.60 o.oa 
"arbhaD&a o.sa 0.002 ~.3) o.oa: 1.73 o.oa 3.00 ·0.04 
MonpJ'P -1.90 -o.ot . a.so o.OJ. -0.10 .o.oot LlO 0.06 
Btlasatpur 2.3) 0.03 o.oo -o.ot 1..20 o.02 S.?O o.OB 
Sabat"!~ a 1.03 o.ooa 3.42 o.02 o .• eo o.ta· 1.97 0.01 
Purt1aa 2.04 0.02 -1..46 -0.02 -8.59 .o.os -2.86 .o.ooa 
Qlbs aumm 
Sontbal. 

Parga!los -o.a .o.ooa 1.50 o.o1 .a.,ao · -o.oa 0.10 o.ot 
Bazartbagb ..0.65 .o.aa -o.o2 -0.007 .. a.40 .o.o4 2.60 o.o1 
Ranchl. o.os o.ooot 1.32 o.oo? o.?O .o.ooa o.69 0.009 
P a.l& mao. -0.14 -0.01 1.42 O.t01 .t.sa .. o.o4 .o.f!ll -o.oo& 
nhanbad -o.a-& .o.ooa .o.aa -0.0009 -1.62 .o.oa o.oo ·0.01 
Slft&bbbum .o.lO .o.oooa 0.40 o.ooa -2.3'1 -o.o4 3.30 o.oa 
State o.?o o.o12 o.so o.ooo7 -0.90 -0.012 3.50 0.051 

'="" 
N) 

~,.;) 
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toUwed bt Pvaaa (a. 74 per oant)• BbG~alpv Ca. ao per oentl • 

Oa,ra a4 Sbababad ( 1. 70 peSt oeatl, .an.tl Sabuaa. C 1.03 per een.t). 

Ia the t118tJt.t.ote ot Saran, haattarpv, l'tll'bbanga, Slnlb'bba 

.aae Raaob.l the oh81118 ill t.be rle14 lfl iU1SDltS.ormt. WheD 

we comatt!er lSMar rate ot t.ae:Naae Ia these 11 dlat•lota • 

we tt.aa, that the 1110nase t.a almost aU the (!lJtrs.cu has 

beea posltlft noept Biqbbb.\1!1 vblob noort1et1 lte Yaluo 

aeso.tift (.0.0009). fbe ·waJ.ua tor hiDatDSns 9 dt.et.rt.ets 

raqea ftOil 0.0001 (Baran) to 0.04 (Patna) • WbUe tald.na 

.l.oto aoeouat the dlatl'lota wbleb haft! reoot&Jd a neaatlYe 

oomp0\1114 crawtb are ftoDihp (.1.09 pei' Mat) tollwea by 

ftlabai (.0.64), Saatbal Paqaoa~ (..0.69) 1 ~asar1b81b 

(.o. 88) t CbtliiJ)Aratl (.0.16) t anc! Pal&MU (.0.14) • tbe llaeal' 

•ate of lnoreaae lD these 4llt1Plota baa alao ltMD ncatlYe 

ezoept tA one dlat.rlot: l.o. Champar&D Co.oa). Ubfm we oapare 

the ltual' I" ate or illOHase ID tbeee as.atJI'lote v ltb. state 

averap (!ab1 .. ·19), ~bere an e -tlstrt* vbl.oh baw ape. 

•tenoee a lnarease aon tbaa atate awe•ase. We tla4 that 

tbe !nona.• m Jhl~ bas been •xpel'lenoe.t b1 tbose fUtrlotl 

wblcb baw ._.. Oi' let• bette• lrrqatlOilal taoU.ltl•. 

Bc:~~ew.w, lt bee._ aore elear 1fb8D ve cCMlc!e• chaD~• 

lD 11•14 ot •t• s•CIID la 4ltteret .... ou, aa ,U14 ~epent!l 

on m&DY futon tor exaple masateaaaae ot 1aa.t1, inputa 81l4 

vater taellltlea eta. !beNton, lt 11 not a.eceaaer, tbat 

tbe 7lel~ v111 be •- tor aU or• ot riae. Beooe1 the 
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!ben are 1• t!lltr&oea vbleb ba•• eQeJilenoed a 

ta.oreaee so t&'f as vtel« ot aut'WltD rtoe ta ocooenet. · It 

•o.asea trom constant (o.oo pu cent.) ln. Bhaaalpv to e.e 
per oem: la. 8hahabat1 t!letrlcl. It Sl 4ulte t.atenstlal to 

aote tbe stau· aftJtase oa tbe vttot. baa a srawtb ot o.eo 
pe• oallt tor tbS. partlolald •op. !benton, U dutrtot• 

l'lave expe•lelloe4 a chqe more tb.e state ave•aa•• !ben 

aN oa17 thne t!letrlata Wblcb. bG'f8 espt•S.encea a •Jatlft 

srtJith SD a pulo4 from 1961 to 19'13, tbeae 41ttrlot• ant 

PUI'Dia (.t. 46 per oeatl, Baac:n-lbaab (.0.09 per· cent), e.ud 

'Dhtmba.ct c.o. • ,.,. ceat). lfbt.l• otm~tt!erlna tbe lttw• 

rate ot s.norease 1ft these 4latrlotta 1 13 baw espertenoed 

posltlM vbena~ the J'emalDt.ng • t.nolullt.ns Bbqa1,_ (.o.ot) 

espo.S.enoe Mlatiw rat• or tnoNaM. It llapll• tbat autua 

rice 18 IIUOb a-. lD ~Waotloe J.nttltiDI aU ttpe~ or Saputa 

to lllO.reaa• tbe neld. 

so tar aa tbe rte14 ot vltste:r •'• l8 o...,. •• a OD1r 
ot.x dilblote btlft noor4ad ot posttln ob&D~•• It •ana•• 
trom o.oa ,.. oant t.o Qara to 1. & per oau lA Patraa 4lstt:1ot. 

:tt lmpl.SM that the J1elf ot Vlftter r1ce 11 4eaJteaslns. 
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Beoaue tho State aftttqe hal abr.a a raoaat19'0 grcwtb (:.o.D) 

tor tbla partloular orop. tbe.retozte, G11 the eu dUtrtota 

have nslGtctrcu! a sravtb more tbaa t-b.G state awrage. fbese 

ON· Po'ftG (1.4 r>er oent), Gata (O.S pe• c&llt)t Mongbp (0.7 

po• ooD.t, vbtle ooDStt!erb;) the linear •ate tnve••• oa11 

tour 61t!ti'1Ctl have expel'leued po:sltlft via. Patna (O.OS 

pu cent), MoD.IJbtp Co.ooa pel' eent) ant! SQ:barsa (0.02 pe• 

oeut) ~· have reoort!ett more tbaa the state nwrsge (.0.012 

peP oent). tte tla4 that winter 71•14 ln praetice t.a t!eorea. 

st.q dur'IDI tbll perloc! ( 1962.73) • eYGD la i!lstrsota vhtob 

are banaa sood ll'riao.tloaal ta.oUltid beoa••• '4!apen..-lfts 

OD ratntau (tor tbl8 portleulU> uop) taJ'Bl6r• an a'* 

lrrt.sa,lQI or t:be7 mlsht bo.Ye tranate~tred to tbe other profi

table orops. 

4. 7. 4 2!!'!1• I 1q lie14 . ot s~m: .~o.e • 
'!'ben an 18 tU.str1cts C out ot 17) Vbloh ha" expa. 

rlenoaa ot posltln ar•tb llll tu a1 the vtelt! of &W11!181" 

l'loe t.e oonoerne4. lt •qe• from oouatumt (0,00 per cent) 

in ftlaftbd to so.s pe.r eeat lA Patna 41atr!ct. It Sa ID.te..._ 

stlq to cote the state aftroge OD tho Whole batt a ll'~b 

ot a.so per cent tor tbS.S port1oal.U vop. The 41atl'lott 

l'laYlDB a•carth in Jielt! ot sWJlllller rlce blgUI' tbm tbe etate•a 

aftrat:e an Patoa cso.s per cent)• flG1a (96.4 per oent) and 

Bbagalpv (S.f ,., cent). Onll two t!lstr1ota Pul'o.ea ht.ae 

,per ceat) Ql14 Palama\l (0.6? per 08'*) ba.ve sbOVD. aqatlve 
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lrloreaae m the produotloa (1971'• ove• 1961'•) ts oonoerned 

13 dUttlOU have 3alDe« t'lSJ Patna (267 to 999), GtJ.V& (445 

to 8)• Sbaha'bat! (495 to 843), 8arm (180 to 174), Champa. 

ra, Muaattarpur, !Wbhensa, MOftCbp • · Bbqalpv ( 140 to 177), 

labada (8& to U1)1 Purnea (33 to 259), Raaolll (303 to 342), 

and 81DP_. (341 to 384) 6urSrc tb.ll perloa. fhtt prot1uo

t10D o~ aU the plateau: ~1atrlcta (Santb.al PargaD811 HaUl'S. 

'bash, Palamau aft~ Thaabad) have 4eo11Ge4 la. 1971•• over . 

1.981'•• It lmpltes tbat tbeee t!latrlote baft eutte••~ hom 

the lao'k or lforilatlonal faoSllta•. 

!be atcnttloaace of prodaotton &tpeadl upOD aoreaae 

glftll to rS.oe ad yielt ot riae pu beota:re.. Some ot tb• 

t~t.tatrlota bawe botb at1YaAtas• bu their &tasltJ ot popula. 

ticm u blgb, 'but ... ot tb.e 4!utr1ota abara create aoreage 

ant1 aYerase tlelt1 v ltb low 48na lt,.. 19 !be latter II tru 

ot 1Wlall4 dl.atrSota. HSshland f!let.riotll baft avplus wb.ere

aa tbe lowland diatri<IU seld• llat as doraiAatina eurplus 

d18tr1ot of rice ezeep' Cbamparaa. 

fable-to r••w tbe oampound ;rovtb ()t par annum) 

tmd llftear rate ot J.nOrea~e 4viDS 1981..62 to 19?a.73. tfllu 
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1!~6 jJJiti:71tb rata ana Linear rates of itten.es• ot 
P~l~m of «ttte:rent aropa ot rice C t.DS1-<l8 to 1972-.13) 
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DIIB .21-IIID 
Pataa 
Qtl)'a 
Sbatlabatl 
Sarm 
Cb at~tt aran 
Mtucaftarput
'nll!'bh&£QJa 
lfms~yr 
Btuagalpw 
Sahara a 
Puaea 
II!.K 21dH\l 
Satltbd 

Pn.rganas 
8 &JSO.J'lba.gb 
Rtmeb1 
Palaaa 
ftlanbatf 
BSt\lhbba 

State o.fO 

.a?.e 
-40.25 

g).7e 
.7.58 
-11.49 

19.34 

9a.R3 

.3.73 
-o.aa 
o.so 
o.eo 
9.00 

.a.ss 
3.50 

o.oa 
-0.32 
-0.48 

8.08 
147.18 

0.70 
1.13 

..0.19 
-0.001 

1.11 
5.39 

31.55 

-1.98 
.a .• 53 

1.50 
-2.97 
o.oo 

-1.11 

-4.35 

-30.3$ .a?.a 
10.86 
.1.fll 
-6.83 

-1?.88 

-299.30 

9.20· 
34.70 
s.so 

12.10 
64.80 
1?.00 

51.80 
1111111;1 • Y t# 1 1 11!1!1' J f • I& I I I 1 .• ¥_II T . WF A* J Ita t:!1tt •. IJ J_ .Jltt_..., I 1 P. 

0.17 
0.10 
0.14 
0,.04 
o.os 
0.19 

41.03 
u ••• 

··-· ... 
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-ve 1oo1c at ttm table •• tia4 that tbe State ot B.tbar 

expel'lenoef a grovtb o.s peJ" oent arowta. \ben are 

11 dut~tiota vhtch baYe also •eoortted a pos&tlve arowtbt 

but OAlT 9 c111ntr1ota ba•e experleaaed a growtb vbtch se 

more tb.m state average are Patraa ( 1.? pe• oent), Cbapa. 

ra (1.1 ••• cent,, Musartarpv (1.98 per oeftt), Bbqalpur. 

( 3.0 per cent), Sabar•a ( 4.1 pe ceat), lwm.ea C 3.61. P• 

cent); Banoht (3.0 per oeat) a6 8S.ngb.bba (1.U per co:ot). 

Vben we· ooaalt!e• llaear •ate ot inoFeaae SA tbMe 11 ... latrt

cte hn8 bee posttlve but nOD ot th• are abOA the Stat•'• 
a•rnae (ta.as>. we tt.n.d that tbe powth ot produotlca !,CV') 

. baa raorwt!a4 by tboae dlatrSota wbS.Ob baft tbe srwth SD 

BMa mu!elt rloe ana more o~t lese better t.r•.ttatlODal. taoU.S.. 

tlea. 'fbat •• wbt tbe !18tr1ot• ot South Dlbar OD1J' napODc!ed 

ugatlft srowtb. 

!here are 11 .,sstrtote ·wblob baw resuterel! a posS. 

t lve urawtb. an4 tbe .!!18trs.ote abu1Dg btgber thaD th• State•• 
av•rase s.& per cent an Paba (4.0 ,.,. ettot) 1 Gap. (4.7 per 

nrm), tiara (8.6 per cent), Cbaaparan (6.8: pu cent) and 

Sabana (4.1 ,.. oent). !be•e an GDly eb dt.atriot• vblob 

l8 1D 80U.t.b Bib• haft Peslatered aegatln. Whlle anal18iac 

the l.lua. rate of taoreaae we tiod tbat onl.J' orae d1atr1.ot 

Cbaapara ( 147. fS) bat espe!'teacet! b.llbet thaD tbe state 
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aYe .. aae (31.66). A close pPUial ot tbe Map IS renala 

that PatDa, Oqa. Sarat'l, Cbarapuaa aAct Sabarea are b1 tar 

the most important distrlota vbt.oh protaoe autua •loe. 

Otbel' t11etr.leta abate lta prot!uction but ~o- aot aooO\Ult 

tor areat•r oonceDtrattoa. \be dsatrl.oU vhicb resporu!ed 

aesa.tsve ere tbe 41S.Str1ots ot •satJ.ve ar•tb et'ber Sa 

uea u Sa 1teld tor tilts partt.oular o.rop. Por example 

Sbab.a-atl baw lUNae•t! tbeU rteld l'ate bu.' tbe ana UDc!el' 

autUID!\ rlee baa aon.e dwa, ... lD tbe· oase ot Smtbal 

Paraaaaa. Hasartbaab anl.f &101hbhum. Howeftr1 ezcept Sbababad 

these 4latrlote do DDt bave aoof lrrilatloaal tac11ltus. 

M ve baft seen while anal181DI the .,.cwtb or area 

ant! l'l•lf or tbla partioular CJ"Opa, it b 4eon•t.na aAt1 

lt reapont!ed mt:tre or 1••• tbe a..- patten ben alao. OD1t 

tbe diatrlote wbloh u ba91.DC hlsbelt eb.-.e 1n lrrlaatlOA 

bava Mapondet! pos1tift 8t'OWtb iD both eOIIpOilft_. aD4 llnaar. 

!he dlGtrlcta baYlriiJ pOS1t1ft lf'OWtb Sa prOt!aotlOD ot tbSI 

partio\1181' OI'OP darlrltl 19(1],.?3 a:NJ Petna (1.4 pu oetlt), 

Bbqalpur (2.8 per oant), Babana (3.7 per cent) an~ R81lob1 

( 1. 5 ~r een.t). Rat all the tU.strtots ban esperlenoed 

U.Batlft srcvtb but out ot 13 Aietrlote, 10 baYe r•cordef 

blgber tbaa tb.e' etate•• aY8Pap (.4.38 per oea.t) an Oara 

(.o.67 per caftt) • Sbababat! (.o.UI per oent), Cb8QaJI'&a 

(.1.83 per cut), rtuaa.ttarpur (.2.0 per ont), ~bbcmsa 



(.o.M per eellt), Mongb.yr (.o.91 per oent) 1 Baatbal Parse. 

nae (.1.98 per oentl, Hazai'J.bap (.a, &3 per oeat), Palamau 

(.a.97 per oeot), Gtnshbh• (.t.U pe:r cent). es.nee tba 

aNa at 11e14 of tbS. pattlnlar oropa ue ,_ONaliDS lt 

18. q\llte Ob•loQt tbat the prot1uot10A ViU el.IO teore .. e, 

lt -.,.• upa aonaa• SlVfHl to l'toe u.t rie14 ot wlce 

k&/beotan. 

4.8. 4 Qrovth I.D Plfo4Ucttoa of S\1l11Mt' &.in t 
I _ If I .M - . it I j li ta ' H -Jn _ _ I •J'Iil ·...- ~ U WI' LM Jf T _ , 

\be protuotloa of s-.:r ~1oe t• aw saSaial arDUD.d 

t.a faYovect &Na8 ot the ~tatrlote ot tbe State. All tb.e 

atetrlota haft ex;parlenoea • laoteaae Sll pro&tot.S. of 

IQDUI.I&I' rtoe (!ale a.o ) from 1962.82 to U7a.?3. Hweve•, 

the ~t.etrlote sb..al'lng protuot1on or •wame~ .. ~.ce bqbe.l' 

tba the stat••• ... ,.,. or 51.8 per o.nt area Patna (188.! 

per oeDt), Gara (198.0 per oent), Obahabat1 (?S.O per cer&), 

C:bamparaa (ea.a per oeat), tmaattupv caa.e "" cezst), 

lfoD&bp (76.8 pu --'>• Sbacalpu (81.8 per oellt), and 

ftumbat C84.B per cent) vb•n• SA 1l.a'war rate ot laON ... 

no Cllle bat o••••t! the State•• averaae ot u.oa. 

Bow•••• blab 11.e1t l3t ter lrrS.SatloDal taoUltlea 

ant! lleave bO'tiN ot tumera an aa. ot tb.e tacton ta•ov 

iD the apna4 ot auaraa- rlce Sa ISbelL'. 

Cotatl~•toa the peroeuaa• ,.caution of the dlltl'lot 

t;o state total produotlcm. tbe t1lat•S.ot• ot Pataa, Sbababadt 
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Saran, Champ_.., Muzaffar~, n&rbbaqa, BhQ~Jalpuaa, 

Sabaraa, Pumea, Banobl aat S&qbbbus are reatateriril 

gala Ia lta ettare Sll D7111 wor 1981••· AM tbe dletrlote 

o.f Mqhn, Salltbal ParrGU81 H'uarl'ba&b, Palamau and 

'ftl8libea are reoorae~ 1a loss &wing tbu period. nora wo 

tbe plateau t1tatrtota ba¥8 .... ~ ~,. abwo nosatlft retp01'18e. 

tbla ttoooraes aon pronounced wberl ve oonst.der the 

pea-eentage pro4uctt.on or .la"1vl4ual orop (a't.\tU!Dftt wlDter 

tm-' awamer) to total pp0t1uot1on ID 1961~• ant! 1971'•• lllbeD 

we lOOk at tbe fig. 2.4 (wblcb ebwa tbe ,areentap abaN 

. ot prod\lot.I.OD 1961'• ant! 1971'• ot autum, vi.D.ter at'ld lt.11111Ntr 

/ tn Blbu). We ftD.4 that tben SS a illOI'eaH ot autu. an~ 

auuer prOt!u.ctlOD anl! deonue in w.ta,•r pl'Oduott.oa. M 

we ba'l8 seeD. J.D. tbe aNa 8118 vs.elct ot wloter rice iD 81bar, 

1t h.fll lbWD c!eolw. Here alao lt s.a otrf'lous to ab• 

t!eoliDa ln the prot!uotlon ot vs.nter rloe. 

Proeuotlan ·Model t 

A reo!el baa he fewloped taklD& the proc!uctlOft of 

eo.cb !Uivlftal ,. .. (tor each tU.etrlot) to total awra «• 
prolluotlOD. or tbe «lstrf.ot(tos- the perlo.! ot U v-ara>, aDJJ 

preaentetl in n,. 26 an! a?. !be ttprea vbicb are ill 

bracket• are tt. ,.roentqe ot ana uafler ln'1gatet1 rlce to 

total area under rla, fakinc tbe u.xbllltl 1111t't mlaSaq pro~uo. 

tion ratio, raus• are oaloUlat:ed. 'l'tut.reton, a att.-apt bas 
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b$on mni.te to esto.b11Gb tllo tluot'Wltioa b pr~tlon. tt 

&s bJPotbes1ae6 tbat ~lstriots b.av~Qg a blshel' percer.ttage 

or trrlttatoa area vou:t..d experleaoe a lett •use iD tb.o 

prOt!uot loa. ot rw. 

A oloso perusal of ~able m. obove tbat entt.re ~lat. 

rlote oan be· fJnupo4 •• 

(a) dlGtl'lOts baY.lns' l'aft89 betveeD 0. 60 to 1.01 

(b) 6Sstrtcte balns range betvoea 1.01 to 1.09 

( o) llStrlots baYirls rantte betWea 1.10 to 1. 20 

(d) ttS.etr!ots battlns ra.ac:e ot 1. 21 ana alton. 

001181-'er:S.cct tbe ttrst g.roup ot 611tl"lota, ve tl~ 

tbat there are tov t1latrS.cts via. oava. Shabo.~, Bb&SalPUI't 

ana Pata.a. B011ewr1 these ttt.atrtots b.aw resleterea mGn 

tbaft, eo per o•Jli1Ue• unae• trrt.gnted rloe: au.t.ng tbe penot 
1961-63 81'lfl 1971:,.73. It sbowa tbat So ttleae t!iat•lct• tbe 

ratio or 8l'l!lllal pl"o4uotlon to tbe noi'Dlal pr0t1ucti.GI'l 1s oot 

blab. 'ibe tluctuatlon troa the DOnal pi'Ot!uctitlll S8 'W8'r7 

low ane S.t t.a dua to goot lrrt.gatloa tacUltlea. 

Ia tbe aeoont! group ot tbe t1latriota aN 1 Sarsthal 

Pal'I8D&St 81ftgbb1)u1a1 Cbamparan, &abana, Palamau ana t>toqbp. 

Whe1'8 G1agbbbu aft<! Mongbp are tbe eaaptloa. Becau.te Sa 

tbe dlatrlota of SIDsbbbWI percetltap ot lntsa.toa ana -~rriuj 

on11 a per oent cru1 ita raose s.a 1.08 oalr. It shawa t~at 

rat.n.faU 18 mal'&aSiDI tbe range or prot!uot103 • tlheNat 

in McmfJbn sJ of ift'lsotet! ana. 48 63 PN' cent but tbe rant• 



fable. 91 

tlisti'J.batlOD Ot 4!1atr1cta in tl1fterd rena• Of' prod\tettoa aDd 
c!lftennt olaasea of irr'qate4 area m:tt!R rloe 

(nartq 1981-69 'a JS7B..13) 

- S or In'S.. 
riea to 
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18 bl.lb. lt implies tbat tbG watel' management tn thltl 

tttutr1ot t• not aooa. 

M tar • s,.a an~ 4tb c•OliJtS ue o.OMened, ' tlatrt.

cta haw abWil poattlve relatlonshlp. fbere an tbe ~latrt

ota of Bihar Where tb8 SS or Srrlsated aHa rlt1e sa ftr7 lor. 

So it 11 q,utte obwS.oua that t1uot110tt.oa Ia the prol!Uctloa 

vw ooaur, a&nce rato.taU 18 h1gblf vanable lD tb.ase 

Alat•lotl (except the '1tttr1ota ot Platea\l). 

Hav1fts &umtud the prof!wrt,lca •at to ad lt• ranges, . 

tt oan be aald that urt.satt.e plap a ltlponaat tol• to 

establlSb tbe •lee pro&totloa elftoe ramtall la e!'rath m 
Btttar. M lt ts ~..,. 1a ttsun artt that a mtat.tau.ul or as 
pel!' oent •t area ualter rice ebOld.d lNt lr.riaated lrl order to 

refw» tu tluetuat.loD s.n rloe protuts~. Once tbe tluo

tuatlon se tl0t!e~Patet1, 1.1\tr~wrtla of other d9'anoec1 lrlpute 

t~ould be te-aalble an4 tbat voul~ rue the OYeraU pr0t1uettoo 

w lth the wreue iD rlelt! laftl1 the ana wtte rloe ca 

aleo be n~uced. 

4.9 Conolus ion t 

/\mona tho :rloo grovlng ntcto tn Ind1a1 Bihar bas tbe 

lara09t area unl!er zo1oe. Ooulv 13 ptnt· cent ot tbe total 

t.ll'OB ln ln~1o. oocure in Bihar. In th.o Yfi!Gr 19'12-73, 62.11 !)or 

cent or gross aovn area vas un~or rico. ln soma t11&tr1cts 1t 
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to no bl«b co eo por cent. Btbr.t.l' baG also tbe Aub'Jous 

AJ.sttnctlon of roco,...1as tbo lovettt ,vlol~ ln. 1'1oo lD loAtc. 

In all tbo plall!) it wee et\Vltlago4 tbat urtgatlan ff09olop. 

t1ent woul~ :rot!uee tbo aJ'Oa un4er r1oo .aD6 lGO.tOOOO :t.ts 

J'loltfl. 

!heM CI'O throo th~QS~DS fOP 1'100 cultl'f<Gtlon 1e BlhaP. 

Tho own~.r rico (Oalwo) 10 o\Utl'f'ato! dutifts Mei'Cb/AprU 

to loll/ All;unt.. A~ :,.too s.o ~~ os l'c1ctet9 c•op f!urtncr 

IW\9 to October. Winter rloo, so tbo t:aoat ia,ortc.nt ~ arown 

~1.1rsns 3\UlOflul.r ~o ttat~eobol"/l\leoobol.'. 

Altbo~b 91bo.r Ctnto Qovrernoont 0t1A. CGfttr.al Bice notenr. 

cb lmtttute bo;tQ Nloaset1 14 l!!lJU·ov~ 1ltr-!llrl91 t1lo poreeatnao 

or r1co aron un"!ozt blab Jtol-'ln.!J vOJ?.t.oti.Ga in o!llv ~3.3 per 
-

cont. In tho rondnlft-4 aroo. Obly ro.iefoA tl"tU!t:tlO!ltl1 9lll'1e-

t1es nro tt•owt~ •. 

X11 tbe Gtote or Slbor, ao a wbo1o1 tbo .area· t.mRe• rice 

hen 03!'1llnsllV Aoaroose~t. It was a.ga wU11on bootarea 11'1 tbG 

tr1onnlal n'V'Oif£l30 to~ 1961.03 ortJJ 5.16 otUlon bcototes ~urln~ 

tbo poriot! cont1!1QA to tho ifiet1"1oes v1tb blgn poreont~o of 

trr taoto~ area. On the ot.hog ban:A So l!tstrSoto wbo:·e tbo 

po.reoatn~o or are9o lrrtaatot! ~n lG l~be ao~ange urvlor rloo 

be,g Acoroeoo~ co 1n the t!1at~1o·ta or Cbomporan1 Bboga1p;w1 

Ocbo.rso OtU! P\ll'ftee. 
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ln oll 11 ~SDt.rtcts bo.vo dJtGI"1oneo6 o po:3St1110 

compotmt! ar~th 1'1ltGS 1o r:•ooa •en .W'lf!er r.tce. !bo 

eompcnmR ¢r>rMtb roto lnf9lcates D.aJ!1fSnol tnorenso !D. tho 

rlco aoroqa in tvo A!Dtrleto or tho plain whUe 6eeocso 

i8 notteelf pQl"tiOQ.lo.r11 tn tb.o platoau. 

'tho ·pdccntqe or ;r-1eo nroo tf'rlgn~~oll 1n Btbor wan 

33.11. Row evert tho ooreolttcgo lll'ea tmRer urlfJato« • teo 

to ·tbo if'090 U'tlti unf1or rt.oo ttoo o~>Po then SO p<::J' con tn 

tho 6ltlt#1ete of Paton (99.49 pol" aon.t). RxoOJ,tt Palll!!'laU 

~ Mtmgb1f''t otbGJ' t1JstrlctG haft leaD than 30 par oont ot 

totnl area =~ar r1oo urt.aoted. ln BlhaJ' as. o. whole the 

1rr1(Jntol.t rteo boa 8ool1nol! l!urtng tbo porlOt! or st~.v. 

'ibo 6latr1ota 1n tho plntoeu1. an~ tbo -'!f.Strlots ot Garan1 

rt;uBatferDlWt SbGgalpw on~ Oinaflbbum chf.J11 a 6ocreaso Sn 

urtao.toR area wb11:& tb.e othor f!latr leta bat! e.n ltlC!J!:es.Go 

1ft the e.ron wt~O!" J.ltrl(Jat~ rlco. Gaha!'Oo bot! tbo l':lllX~ 

mcrooso sa oren Uiht.r lrrlao.tO!'J rlca 400 to 33t?M bocta»es. 

Like tbo groso Cl"ea UD.6er rlco, ~1f'tOJ>e1lt es-ops ot 

~leo olno bo.vo vmrtous rate or a:r~tb 1n tbe 61Cftrtoto of 

BtbOI'. Autuna rico, wbleb aormtltutcs oftl.y 6 per oont or 

tho totol rloo 1ft Blbor, os 0'0'6G rolQtlvely em. a lorsor 

a.roo.. !be propo:rt tOD or oroa un~or outTJCil r leo to tbo total 

nron utu!or rlce 18 onsJou•:) 1fl Ro.ncb1 ~iatrlot (as.s). In 

otbas- .,lotttieta 1ft tbo plotonu, lto ohnr-e ts c~Ol'ativelt 

loss. In tho plain P.!.Ot1"1ots OorM, Cb:ampnron, Ooboree. an6 
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Pumea. the poreentase iS above 10. AUtum r teo sa mntolF 

ralnte\!. Area \U'lf!er autumn rice bas mcroase4 l!u.r!Dg tho 

11 tu~f pert~. !be tncreas.,.. 4ft orea S8 aarkeil 10 tbo 

Cbemptlf'an. Atstrlat (comp.ouna growth rate 49.93 pet' cent). 

Rwevor, a ~tstrlota nave »eg.lstet~d :a negative 8f'tNtb rete. 

WlnteJt rtoe Ss tbe aa~o~ rloe crop, coo.prtsJnc nearly 

90 PGJ" eent of the total rice area 1n tilm01Jt all tho cfttst. 

f'lcts ot Bihar. In Gaya ant1 Patna rtoarlr the ent:lre r1oe 

(99 pett cent) .ia .Ur1gatelt. Bxcopt Pnlomo.u Atstr1ct1 ln oll 

tho dSstr1ots ot plateau. 1rrtsatotf winter rlce iD verv 

less. In general tU-ea ~er v1n.ter rice as well BS 1rr1gatet! 

w SAter r1ce has marslnal11 ~eoreasefl. 

SU!D!DeJ' rSoe iS vory ins lgn1t1oant tn Bihar. ln most 

or the f'11ntr1cts tbet const1tuto loss tnan o.oa per oeat or. 

tho total area un~rrl' .rico. 1'be blabest S.tsolt 18 only 1.16 

per cent tn tbo AiDtrict or PtU'ftea. Hovev•1 it 1B tuU . 

irrigated crop and tbe area Uft.,GI' &1.10r4e.r rloe ts lncred i.rlB 

vher91tet.' thoro is an lnef'ea&o 1n the irrSUated area. 

Bth~ bns the lt:lfest y1eld ot .rice, ?89 ka/heatJ.SI"e. 

The :l!lcreaso 1B ll'rlttate~ rice ball only mariJ1nal ettect 1D 

the Y1o1~. Tho ooopoun~ growth tn tho ylal~ ln Bihar etato 

1s only o. ?O. Ratbo.r 1 A1atr1cta have rosiote.rea nosative 

change m arelftb rate. About 2 per cent oornpou:tut gl'owth :m 
y:l.olt! 11 V.ltMSsol.f only Sn Patna, Dbagalpur ant! Pu.raea 
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~18tr1cts. t11nter rice gonera111· 81\fGS a b.lghor y1olf1. 

HS.(lbest 71elc!l 1o obtoineR 1g Patna 143'7 kg/bectate. 

Average J1Glt! of autti!U1 r1eo 18 651. k8iheotare tJAt.f that 

ot summer r1ee IS 881 kg/heotare. It 1s ~tstrGSs!ng to 

·note tbat the compmmtt' 8"01#tb rate or w ln.tor c-loo, tba most 

important, is negative. 11eliJ ot eumm&r rloo hsa the 

highest compounf\9 grOlftb. rate 3. al. It ls verv btgb 1n Patna 

·vblah b.ss rog!sterelf the fJrOWth rate of so.s. 

Product lon of rice 1S lntorllnk~t! vitb area anA vte16. 

the totel pr~ct1on ot rlc·e .bas lrloreaseB from 4.4 tt.f. to 

4. 6 M,. T. the 7ear to year tturnt 1on of pro,6uct ton trom eva

rage brJ.nsS out tbat w ltb lr.r lgo.tot! area less than 20 per 

eont, greater ts the tluctuatlon anc9 fluctuation seta retblch~M! 

vttb lnoreasoa S.n 1n&gatea area. 
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CBAPfSB • V 

!BBIOAUOO Atll' RICI 

Ia tbe ~ovlcma Cbop'tei' l%1 df If ve b49e tUaoueee 

the .tP'owth, ot lr~>qGticm eae ohn;GB«t m ••• produott.OD aftd 

tiele of PI.Oa lviDS tlle pertot 1961 '0 19?8. Sian rata. 

toll 18 uuelf.a'ble botb tA t.ta tlm.e of wedenee a11t1 81t01la't, 

S.rl'lcatloa u tbe bOlt: t.mpo:rtClt tanor wblob cfJe\ertd.ft• 

tbe rtoe oul tt•atioa ID 8f.ber. Here., .lt · ll os-suf.!Wi that tb.e 

Sat•-abtJ-lot vartatd.oas 1ft the povtb of rlce ·•• Det.nlr 
thlo to atrrer-...s .ta srwtb ot krllnttoa • 

•• !• 

lt 18 el.eal" fl!em • table ot e~O'dG4 srwtb ea~ . 

ana ltMu rat• ot I.Mreatu; (whtob Gl'a tabUla'.a Ia Chapter 

111 ea IV) tbQt IJ~r&la'1oa lea68 to the a»owth ta eea, 

tio14 a4 pl'oduettoa of lfiee ln Bibar. It il h.J'Potbeslzet! 

that there 18 a t!lf'oot. relo.tloubtp be\Weeo tM urt.catS.on 

ant! rtce oultl watS.oa. 

A oompo.rnt1ve etut!r ot the tablea of urtsats.on aad 

rlee in 9th• obaptOI'S abowl tbat out ot 1? .tlat~lota lO d ... t. 

rlo~ have ret~poa6~ post.tlvelr. !ll&trtots of Gsa. 8bababad1 

s.,.., Champ••• ttuaart.,_, Darbtlaasa, Bbosalpv. s••••• 
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P\ll'Dea a1ltt Banobl bnve ebowa pos.ltl•• CI'GWtb m a•ose ofttt oet 

ll'rlaatet! area d veU ea aros• CI'Ga unse• I'Soe, ••ea• 
Fle14 of •lee &M t-nal produot1oa of rloe. ftve 4lstr!otl 

vl.aJ MOftlbnt Ha·aarlbap,. Palamau, ttaaab&t! oa« SIAJbbb• 

haft showa tteellu tn both trr1Botet! area, riel~ Gild proltuo. 

tion ot rloe. Tb.e Pemalrdftl tvo c!latrlote Paua Gild Salltbal 
I 

~tugm&aa baYe ehowa oompletelv e t!lfterat trpe ot ••Ul.t. 
''rl 

thee S• a positive p•tb.~sra--tgate4 •• ot Patu but neg• 

t1•• t~rowtb. SA area ot •uo. Bue, the t•nt.ual'blo cause 

18 tbat au to tho laoreoae Ia , .. ,.,,.,.. aHa, l.rrlsated 

uopa other tbcrl rloe misbt bave •• oultl•atet. Ia tile 

ttlevtot of SamtbGl Pd'6&Da8 tbere· te a a.eaatlYe pcvtb m 
&rrlgatod tll'&a taut posttlft s•owtb ill the a:roa• eea UDt1d 

.-toe. tb18 h or&lr becausa ot tbu tutrlct sa b&Yinl ••t 
1ov peroontas• ( OIA e.u pel' oent aDd lilA a. aa ,_. ceat) of 

lrri.Cated area, eo t!ue to laok ot t..rr18atl01'181 taoUitl.el, 

fal'meJ'S an at1U !epentcmt OD r·alnfa11. !bat'• wbl th81'e 

lCI 01111 sl"owtb 1D nrea ot r1oe not la the Jle141 aDa pr04!w).. 

tlon. 

Tb\11, trom the above fliUJu:tet.ca we aan conc1u.4e 

that rice ot&ltlvatlao 1• bl.lbll atteoted bl tbe de'fGlopnlGilt 

ot l!"I'Qatioa. Stnoe J'.aSafGll 1a tmt"dlable, GD artlflolal 

e ouroe or water iDe s.e a.eoeea•r tu thtt powtb ot Jrloe ta 

Dlbal'. It eaoovage tile tamt_. to a4apt more •olentlfto 

teotmt.qUa oa veu a J.atenalw culti.watlcm. lrrt.catiOA 
pl&JS a 4eclai9e role ID ~--~.n~.ng ttwt oult1Yat10D ot 

padar. 



It le oleal' trom. tbe aboft atlalfall tbat ooaelt!ua. 

ble Yd'latlOD •~s.eta a rl• Ctd'll9laotla I.D Dlbar. AD. 

o:ttemp<& baa tbe:rome bee rAade to etaalJ'I• <ittarltlta•lwlr 

the Setermlaa.tltS ot rloe 0\llttnttco t~o estabJ.Iab tbe tuao. 

'tonal nlatiODIIblp betweea the rloe cn.d.'t•a•&• eat! ••o. · 
otated •arlal)lee '-' •au~ ot eutttlble cone1atton •vt.x. 

Por thte ,._,oso tbe touowua 6opcmdet aDd tat!epateat 

votiel.GJ baR bee • .,._ 

tbe mlft lmpor.tOAt f~t v~ln'Dlell •• ll.l"ea. ew 

rlee end rt.e.la ot rtoo. 41thOQBb tba a••• gaa ana. •S.oe 
~ aftlro.ge ~lit of #leo are tbO most alp.tftoant eorapoaenta 

or rloe o14tl•atl.on1 au rm.alpta or tho •td"1atlom 1ft theSe 

Blone wlU cot WIDS oat the tul1 iopaot ot u:rSuatSQD on 

et.oe nltlvatlca llllllbar. fhorotol"e tbeoc oqO!lel)ta ore 

au.b89lded tato ~- c~rops ot r:loe tbct t.We POilll Sa. Blbtll'. 

~- 'be tollCiW!a& dBb' ~~ttc1e-at VSI'iabl.es an Obo=~es 

r1 o S1l of fii'OII aHa am rlo. to a••• eowa area. 

:; a Jl of autmm rlco to pose area ml&IJ.- rloe. 
13 • sa ot vs.nt• Jtloe to 81'018 area QW!e rloe. 

r4 a t1 or • ...., rloe to a~•• area uac!e rl•• 

Ya o A'Nr'OIO ll8ld of tlee 

1cJ o lt.eld ot aut~ l'lce 



r7 o- ilel.fl of vtnte rtoe 

1g e~ Xlelt ot aU!Ja• •lea 

the .. at• pertda to tlGtl'lot l89Gl 4Dd tbe dltr. 

••noe~ s.a the fP"O.tb rate ot tbeae 9Utla'blea fa the fut. 

riots •• •elate.! to tho ¥Ulatle ID tbe oeJreapaa&Q« 

srow~ rate lA irrt.aatl-. 

the eJrplallatl.oa to tbe •artatiOD lD area GD4 lleld 

ot 1'108 lo the· f1GUiot8 ot Blhalt bial tbe period ot 
etGdt bas bee attemptett bJ' couelatlaa tbem the taotort 

oa vat•• fhe obot.ce of water paJ'ameten ttoea not 1Je little 

the lmpOI''aue ot otbft tooeote, pd'tlcul•ll ot tt.ose ,.._ 

talala; to teprOYed ~oar of 0\11U'IattGJl1 like the Ulo 

of bllb Jtelftlail ••l-etlea .tmtt epUoat:l.a ot sueotloS.&ta. 

Dow ... r, the applf.OotlOD Ot iepPO\'Ct! tOcbflolOI!V vi.U Dot 

p•slhle vitbout aa attoURS'e• aupp~ ot •••• Moreover, tile . 

lapHYet Mclbnolos' l8 WJet't .,.,., t!lQIIfJS1\dl7 Q!16· e~.most tA 

tbe &lltS.•e l'l.o.e belt lD BlbU etl11 t•QdttlODGl patatJtlOt!l 

prevail. latu.aUy tbe onot.al p&l'~er1 tbat .afr.ete the 

rlo~ ellltl9atlou 1a Bitltw OODtlauea to be wahl'. Beoa•• 

or lte poroaouat. Lm,cwtoaoe• .aJ.l tbe la8eperu1ent Yerl~es 

ots.oseo. are· nlatd to •••• 

tbe Yorlallles cbotea relate to ttdaf.U.t vato a\'al. 

1altilltt inm, eouoea ot iniaatloa aD! tbe utd ot 
l 



x1 e. IJ of Cnual ll"risatett ana to utr t.ntaated 
a.rea. 

"a e PGNea,ogo ot · falt· · ". t••tsatet eea to Det 
.tr .. lgat-'1 area. 

x8 . • S of ~eu aDtt 'fublweU ll'rl(lo.tet! GnJa to ut 
ir~ttaatod aNa. 

X4 c >'Of 8f'ea i.Wqahf bV othU GO\If'OOS to tlet ........ , ... 
x8 • ADmJGl average a-oi.Dto.U (ill mm.l 

~6 a ~ ot peso &l'»iaatea &Pea to .gross area eaw~a 

X., a Sl .of total Ul'ltatot •t.oe to sroaa •• --· ., •. 
X8 a tsater aYallnblllt.1 iftlfos ( Ia -.) 

&9 • $ ot net l••tla,ed ana •o ut 8011l'l •ea. 

'' l• ••nerally aoeeptet taot tllat th ~neftta ot 

tbe new aptoulturd. atro.tocr baaet! aid.Dlr • l••t.aatlOD. 

'lhueton. lt u a.taumed that lnlsattoa 1s t1treouv relatea 

to tbe aHa •~• bSfJb neltUns ••l•tt aa uta; ot obamloal 

fel'ttll•••• B••• the penent&~e ot J.nieated ana to 
gt'"ost. oroppett orea baa been take!~ a on exp1dlltOJ11 variable. 

a&ooa GIA l• tbe total of utterent aov0t11 or tr•S. 
aatt.on, it Mofa to M empbaal.sod to!' plaui.DS ,_.,. .. , 

wblcb ou ot trteae sc:~tWetett 11 moro ettectlve tor rice oult&. 

••''•· Umt, tu pwceatas• or aNa tnlaatee 17011 caBal, 



f&Dkt WeU s.na tabeveU aDit othu oovce to oet: tHbntee! 

BHa aN taken ae Sa&tpeafent Ya.rlab1ea. 

I 

Rdllt.U. le the most 1••••• , taoto•• tor the arowtll 

ot l'loo onp.. !be raiatall resloa aa tt etfeot• tbe rloe 

oult&watloa t.e lntougbt ou.t &a detail sa ohapte..t.l. BeN, 

a brl•t aoeoat ia &lfta oa the ttalllt.U bebaYlour •lDI 

the·~ period. 

Loo~t~Ds a• tbG appeatls 5 we ftftd lba\ •• amlUal 
••rae• .-.atatall. tor Btbar ae a wbola vaa below aormal 1ft 

8 ,rean out Of 1JI bllt 7 reus haft reutft4 eq1li.Valeat \O 

t"- -... a~ J'Qlnf.U.. Ant •ame typu ot l'dat.U patten •• 

tt.ad 1ft Sntb .a ttotttb Bt.ba.r Plata, •••• ln lU.b.ar Plat•au 

thte pattun waa oU~JJ.etolr t!lttunt. to tbtt aue.sota ot 

Blbd' plateau, ve tltld aoept tb• bqbt ,..,. ( ~8&.87) • 
~ 

lD all J'(taN rat.llfaU. was •ltber UOYe the .aoftlal rd.Qia11 

or alaost eq\IBI. to the aonal fliJUN. OopJiq vitb plateau 

.,&strlota1 l'dllfall ta hl.lbiF 'IUPDS 1ft aatve lQ tbe 41.1t. . 
rlot• ot Blbar plaln. 

A close per...-al ot tba laltle-b re~ that tbe 

t!1strtm vbS.ob noel.- blabel' 8110Uilt ot ttalatall <•• 
ftc. 4) bl.ft e:cpViuoet1 blab•• warlatloa tra tb• DOrmal 

•a&atall,. !tie Astrict• ot Sbqdpur, ltonlbP:t ana tbabad 

baYe nslstend moq tboa 10 ,_ cer.tt rainfall trom tf» 
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a0111a11 1ft aore tile 8 10e.l'Ot wbenaJ tbe ftOUIIlt 81'081! ot 

South DJ.bu plaiD (Go, a., tt.D4 atae.ba(f) llew utea OGll J.a 

wopue. 

CollSit!ulna ttte la!\ oa.,_, (MlGW • 20 pel' Hilt) 

ve flu tbot Sttabaltaf ant naanbQtb bon ••oolt'H ltelw 

eo,_. a.at ~~ •••nl Ia ftw geue ta'ld 81aqali)'QI'1 ,.._., 

Pbaa'bat al\1 Glqbbtnlm baR rooetwat ta tou- ,.... tt bp1lu 

that :l"ai.Atall u btsb1V ••llDI &D thee ftet•1*• 

1'bu.t, Git\00 ralatall. sa ~ YQfJirc ·10 Datv• lt 
1G eaflaatlal to MdVe ttla\ to tfbd eatoat lt ,...,._. 

tbe nee nltl~at&a ia Blbu. It to ,..__. that bt«M• 

~be rUatGU tbe m-. ·w&U be ••• afor rlo. Bad. llel« et 
' 

.. ,.. wtttaSa tbu oontat the rat.at.U s.a t'*- at an 

l.nf•pen&mt wuf .. altla. 

a attftpt bas bMl •• tn tbls at\lfJ' to oOIIbSDe 

lf'olDfaU. e« brtlatlOA lato a &ntita oallef. water aYatle. 

b11&t1 ta&a. 'lb.e b."- le expnaae4 lD ratnfall eqUt.•al•n• 

'·•• iD -. 'ftl4t OOIJMpt or vatu Hqui.-eDt ot eop ao.a 
otfutift ralrlfall an ,._ ba~t.s tox- oOIIJ)Utlaa tb.e ••• 

&Y$lla!d.lltt tna.s. Ia tbla oet•xt tu tollow&aa ••..,_ 

tlont an taai!e t 

Ca) fhe watet •eqo.t.Nment of or0p1 equal to tbe pot.-. 
tlal eYapotrueplratlOD. (PB) fviBC th II'GWJDI 
pel ... 



(b) fn Sl"rlsatet' Sl'ea tbe vute avrdl.a'bllltt eqllaltJ 
to/ tbe PB. 

(e) In unirrt.sated area the watv aYailabllltF eqw.L18 
to tbe erteot1ft •atotall. 

(·B) fbe total wate aYo.ilo.bllt.ty iD a .tletrtot &a 
Oal'r&d at bJ u•laa\lODt tile aMual PB br tbe 
peroentc.se of sroaa lr•lsatot a.ea alt.! tb.e etteot.lft 
f'ainfall by tbe pO!'eMtQ.gG Of 81'0$8 AOD.lrrigatef .... ;s. . ' 

' ' 
lbut1 watE>r aYailabllltl' JAtld 11 oaloula\et! • tbe 

tollowlaa t~Ulat 
.. .· 11a X RIA • Pa a OlA 
rut !Q I . f. I- IIIIa l I • $11 ' . - - -

. A . 

whePe, f31A a tJOD l••llo.t.et1 tWea ( 034 • tftt\) 

01A a GJtosa t.rrtca~ aha 

GSA o Oroaa IGWD. U'et\ 

ID tllls OO!nplltatlon.1 Ptl YalU811 as eal0Ulate4 b, 

«.u.nao, e·.s.Georee aac! a:.a.aasaettaatr1 (1912)., wat us.a 
:In tbl8 •tua.r. the aontb11 etteotl.Ye rat.DtaU •• computet! 

utq tb• USDA metbod of l'ett.o to Pl. !be •• of twelft 

contbl etteotlve l'datall 18 tb.tl aDDt&al efteottYe •alntall. 
ibSI ~- thus woau tuleo.te the •••• or wat• aYo.lla1tl. 

.,., -, I J¥1 o• ll I _ ... 11 IB J k 



/~ , A 
.1 i.l u 

S. s Ounldicm datru • a•u n .. JIIMJJt _ tnltz a..-

BeN u tb.e ano1JS18 et eorrelatt.Oft betWeea the 

feperu!Gftt &nd tbe l.ftbpeadeDt YaJ'lablea. !be N8'tllts of · 

eorre1at1on matrtc• bas be• glftn t.a Appeaflotlt 10 to ft. · 

two tJPOI of aolllil ha'le bee taken Into ocmal18ora.tle 
' 

·ln ft'Ot!lns out ebe oauaal nlatl.,.blp 8\lOl\l tbe Yarl.a'blelt 

vhlob Bi-et 

(a) ttt!O'.t••s.os ~rataa aatt 
('b) ·Cttosa..aeotloa caa1J'Il8 

~ile oaa1JGlftl ttl• to•mer, eaob t'lletriet baa beea 

taketl 08 Q separate edlt,r wb.ere Htb tbe ladepoadel'lt ana 
tile tepen&nt YUlableS bove beGJ1 aJ1.81JS•4 over a t'ttl'lOd or 
1~ ,... ( 196!-61 to wn. ft). 111 tba latter trpea ot aoalt

ctA, all tbe •l8ttlote ban beea sroupea toaatb.ett wben 

tbe eorrelatia b.d bee11 ~oa. taldQS. fomt 18aft into aecOUilt 

a.,arntelt Gild ut 1ft a P8Ji.od ot Oftr 1~ J8»l"tt • batt been 

lone lD. tbo tOft\\er case. the correlatt.oa coettlot..eat hat 
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Po• tbo aalf'81~ aU the dependent ¥al"lab181 haft 

beeD takell lftto ooasldeJ'atloa aepara.telV. , 

11e bave ••• tbe NlatSODSht.p batv•o poae area tmr!e• 

l'lce GDt1 t:be iD.c!epnfent \fUlab-1... It I.e quite olear tJtom 

tbe anallal8 (Chapter • Ill aat! IV) that SI'DS8 trrstatet! 

ana l8 elpttloantlJ oorrelatet! w.t.tb arose area ua(1ar rloa. 
is 

ftd.81..ftr1 mueb oommOil lD ten c!S.at,lotfl n.a, Patna (0.934)• 

Qara (0.799), Sbababa4 (0.944), Bue (0.9Ml 1 Chapua 

Co .• G76) 1 lluaattarpv (O.·Ib&), Pvnaa (o.&Ga), Santbal Perea. 

1181 (0 .• 611) 1 Baa9l (0.400), o4 Palamau (0.195). ~o the 

two tU.atrlota. twbbtlflla (0.490) 1 aad MoosbJI' <o.aGO), bQft 

a. pos itlft oorrelatiOD ( Appeattb • 10). '-"• noai.Dlftl s 
•• 11' A il' . ., U lbt J I I WI I --

• 'I'M oo.-relattoa ooettlclent Ia oalctd.ate4 oa tbe 
followlal tonulaa 

('2-t!t) a ( '£d 
.. 0 ~ t1x47 - •• I I . ll • " • ·' 

a 11 ••n • t ••1• B r § · __ r r · t 1~ 

l :f. ~z 9 
• (~II&), ./oz 11., • ( ·* 

wbue1 'x o d4twlattoa of X. Sewtea fl'om a aaeumed HaD 

Sim11411'11 t retera to t!eftatlou or I eerlet. ·dz!r • sUI ot the pro4w:tt ot tbe twtatS.ODI ot X & r 
'x a au ot tbe squares of tbe deYlatl• of 

s aer:lee. 
d_2 = sum ot tbe •t:~uar• ot tbe aonatlCD · ot 
T laut.a. 



618\rlch (out ot a total 17 t!latrtota) baM a aesatlq 

relatS.Olltthlp OJ'' tbe a•ot• UL'llate4 area baM not a aipl. 

tt.oQilt Sapao' oa the grosa ••• Ull4e~ r&ee ta tb•• tiat.

r&ote. &aoept tbe at.ttr1* ot .Bhaaalpur td.l4 8abuaa1 the 

rema&DJ:q a ••~•leta ot tbeee s aro !A ta. platHll nata 
ot Sou.tb. Bihar. It i8 alllo qUite lllteNsttns to oba_.. 

t.bat bello,_ •aroae ift'SCated ana• 1 aOmtt otb.ett iad.epeactent 

war-tablet lllto vatw &YatlMUttr Ia&., ratatd.11 oaaal 

- taak, t•rlto.tlora ba'IG bMa oonsl&tnt!J but Oft1r ou 
l.o. groee 1rl"ltatef -.a bait tba lmporeaa\ bltulag. oa the 

troa·a aNa ua.!ew. ·•1• 1n aU tb.eao 4tetrle'• ot Blb81'• the 

Impact ot Bdatall btte got tile eoeoaa oraer ot laportaD08. 

lt •• poaltlft nlattoa with tt••• attea Ulltel' rloa lD 41 

aueb aa SA 18 «tatrlott. Howeve.-, lt t.e a.t.aos.tt.od SD tbe 

oaae ot 3 tlliatrlotl Yla. Mtlaatfarpu (0.688), MODSbll' (0.616), 

ntt Raobl Co.an). It u tber•t••• SAt•:reattaa to point 

o\tt that 4asp1te tbe «welopmallt iD thft tnls•tlODal ta.ot

lltla• tanaera ot ...,. or tbfta dlatnot:a •tw 4epent! oa 

rat.Dtall eo tar atJ noe oult1Yattoa it caoeJtra4. Altllouab. 

tr. autrlota ba•illl blPl.r tlf1t! tJawlopet! S.l'rl&ational. taoS. 

lltlea, .ratntaU baa ar7 low left1 ot lmpo,.anoe. ftolea• 

t8tatr1ota :llH Patna (0.047), Oa,a (0.068) and 8bab.o.Md. 

c .. o.oo1) . eto. 

The lmportaftft' ot oSDal, '*• veu 81'l4. ttlbe».U lJtrt. 

rattco t• qutte signifloeat eJ eoapuel 'o otbe• aovoet of 



t•ri8$t-1oa. lb etgbt -'l•trtns, the oar&al tnlt·atlcm baa 

posttlft lDt1Ut:108 on •pua ana •"'- .-loe.t those Mat. 

11lCt8 aftJ Gap (0.196) 1 Obampat-an (0.110), Sabaraa (O.BM)t 

t4v.sattupv (0.830) 1 ,.._a (0.116) 1 8aDtbal Paraenas (0.119), 

8a.Qcbl (0.107) 1 anlf 81Q(Jhbhttm (O.Gst). The na&illtbl Mat

riot• do not bave posttlve OO~Jr•latloa bet¥•• oaul:twssa
tloa ail uoaa ••a ua6&~ •too. f.be taak trrleat&oa bas a 
post.tl.w tntlu.oaoe oa a•ose a:rea atter ·rlee la 9 ftatnote. 

AmODI tbeao :ftetrlots1 ~attuput (0.808) :QbtiJ ll.agbbbu 

<o.alS) are stlldtlo.t at 0.10 pe• eont leYel. fbe veu 
I 

ad ·wbWeU t.wtsatloa baw a pult.lve aHNlatloa lo 

8 liati'J.Ot.a • ot Vllloh tbo 61Strlct ot Pal.amall (O.G17) lfJ 

ataalftoeat at 0.10 per cetlt lGWl. fileretoa, to •• up 

It ctQil be sua tk4t tbo l•x-laotlon b7 o•Gl• .... ve11 and 

tubewell Plat a CIOtdnaAt •ol.o / '~~ so ta. as p09e aNa undu 

rloe 1.8 ooacorl'lfMJ• ua ent'fent hot! ht~ level. Desl""• 

lrrqe.tton tbe a•allabi.U.t1 ot watop Of'· wate• a'lal1ab11t.tr 

t.a~es kat alao bee ooaslc!ent1 to ... t.ta Sapaot ca c•oa• 

Ol'ea un&t• rloe. It l8 bavlbl a poaltlft oorrelatiCD 1ft the 

St.atrtote of Sb.allabac! (0.084), Baraa (0.199), Mousbn (0.091) 

on« J.a a:tsalflennt tn filai!UU'lbqb Btatnot (0.439). ~a· tb.e 

r811t.W'd.ng ~1Dtrtota, lt bas a negatlft, S'&ttuw oo role to 

t>lat eo far as Yt!t.rlatla Ia 1r011 ••• ua.• rtoe t.a o01t0er. 

M4. BoweYe••· net $nlaa.tet! ana lJ alplftOOJlt tn the 
dletrlots or PUI118a Co. 666) et! Paluau (O. 641). It ba& 

also n posltln ftMipOASe 1ft the t'Jl8trlota. ot Pe.tna <o.o&s), 
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Sbababd (o.tn.G>, Oluuapara (0.0!3)• Bilqalpv <o.100), 
GOJl3bp (0.1'16) and Basasttt.agh (0.404). 

Ill•• porlWieible oODU.ualoa1 Wouli! be that the 

posa t.rriaatec! area a!lf the •at.nt.U have aa lmpol'tatlt 

bttuirsl oa the Yuiatloa • tho tlu.otuat1oa etther • s••• 
ana uat!er r1ce•. a.-.,. .. , tho raot rematn~ tbat pose lrPt-

aatec! _... SMlutes ·the JJ.rtaatloa br tUtterent aOUHoa 

•·•· canal, tank, well ana t'&lbf~WeU ~ tu oat. t.nlanted 

area. But, here olSo tbo a-ole ot eacb ot tbeae elemont.e 

( =«• sraee arrtcatet! aNa) bd bMD anaJ.ped aepaNt•lY 

to •-• t.ta lD~S.Ylt!l\al tm.putanae witb ••c~d to •pose 

ana ader rloa'. 

Here the t.mraaet of lri~apaaa.tat YAl-l&ble• OD AAR 

( Appent!&• 17!) bat beaD BW.IIed. t1e nne! tbnt on tnlla.. 
te4 uea (DIA) u ba'flna maxf.mWI relation vt.tb AAR tbb 

81'1.7 ott.r llldepellfent Yariabl•. Xa a11, 11 ftatrtots baft 

a poatt:lft relatlOJllblp lHttV•n f11A Oft" AAB. O'd ot tbese; 

4 atat•tota vs.a, saran (O.G75).a Cbapar• (O.ftb)J Muuttar. 

pv (0.840) aDd Slftlbbbua Co.ss4) ha'le a atiQlftoant Hla. 

tsoaahlp. Ill nmdot.QI e t'!latrt®s (out of 1?), tbere .!o 

Dot oxlat .,. relatlonsblp, rattuJ• t.t 11 necatlft botwnil 

tltA an6 AAB. Whea ve •••• the oo•relatlcn. betweell rata. 

fall ant AA81 we ttat that tbe f!tat•totat ba91ng a b11b 



OOI'Nlatioa between UtA ettiJ 4.Alt, obw el.~ber a ft,Y l• · 

level or nqatlH relatloubtp. It imPlies tbat au.ttlial 

•tee totall.r fepeat!l on eu11 monaooo •eta t.D aU these 

ftatwtota. In tbls oateto•r• 'be eastern. alll:l plateau 

t!t.atrtet• (Pumea • o.~ .. • BMtbal Ptll'gana.e• o.134, 
~aubla o.at3·• •tt Slo8hbb•• o.ll4) have allan. a pQSS.ttYO 

NlatloDShip between ralbta.U ad AAR. 

Dnt CfJiit o..- wdor uallaitlUtv Sac!a. tt sa post. 

tt.Yelt correlated ira 9 tthtrlots vllea t.t ts etatd.ftoQI'It la 

a 4l8tfl.ota ( MW&att••• o. 714 aall i\aaabS.t o. 618). fbis · 

sa 81to ha•J.ac a posltl:n oorrelatioa· sa the a.atnota wben 

t.wlcattoa taollt.''"' 81'8 tnwm fowlopeta ·~* • Po.taa 
co.t61), 0aa1a <o.nu, Sbe.bat.t\4 co.a40>• sara (o.omn, 
~ansa (O.,t!Q7), SatsaNa co. ta&) ant! Sin!bbbwa Co.oas). 
AIIODI tbe aouees of lWlcatlont oa11 veU GlUt tubtlfell lr.S. 

anttoas haft a. aooa Nlatloublp wltb AADf Vb.11e tbe othu 

OOtll'O• ot SfttsatlOD1 au.ob a1 oaaa'l .~ 'ut are •tP.S
floatf'11:1J oorNlateJJ lD ttw ftla~rteta of ••an Co.6'15)• .,_bba. 

'Qia (o.G&t) • &Ghana to.MJ.), Gild Sautbal Paraanaa <o .• 736). 
. tt.el'e. 
lo. a:u,".,. 10 at.at.-lch where lt bas a posltln nlattoaablp. 

Ia all tbele tiJS.ttrlott, ••Ua aa~ tulJejw•U. .bave eeooatt o•te• 

ot uponaM&. B•evw, a of tuse dtst•lota ns. Cbaapua 

(O.ea7) BDt! Pll.l'nfla (0.&?1) heft a Slplfloaat Nldictllb.lp. 

On the wbolel fi'OJa, tbb anal18ht it 1mp1h8 an4 8lllee 'tHt 

mw that oaoal• ad taDJrl are Do\ "10~7 muoh useN tor tbls 



••op. leoau~• ••inc •••• tor ..-UIIIl ria taUs SA luu 
and ICJ I!IODthlt. Ant: flOiaa tbla penoct water ia oaDale 

and ta l8 ut •Olllb to .,., U\8 N(ltd.rem&d ot tba title 

88 itua to • jlllt pNI'dlet hot &UII'tler aeatoa• lea"" n.ot 

tluoh •••• Ia it. Bei:lee, ,_ to tbla natoa tt. watu 

avdlabt.lltr IDfn •oe• a• ab• Oftl' epeci.al etcrnltloaat 
l'Ole .80 .... 8S tbe Ad l8 OOD.Oe:netl. 

Wl\ea wo loot at the Ap,_.OI • u, we ftftfl tb.at 

caraala am1 -t~kn plq a lmponat nle so taw aa, AWl lo 

ooaoe:raet!. !beM an 14 •s.atrtota vbeN oo•nlatloa bit. 

ween oaaa1 lntaatta aft1!· AW ta posttlw. Out or thea•• 
lt ia 8lpltloaat: la tbe··a..triatl of Pain& (0.678) 1 Obaba. 

bat co.Sit) aa.6 a .. (0.497) at; o.oa .,.. oent 1••1• and abo 

at o. w pe• Mt'lt l•ftl• Vbereaa, in tbe oaae or taak lftl

sattoxa. 18 t!ut•lotl baw a posltlw nlationsblp vbeN 

tht «Ustrlott ot~ Patsoa (0.&86) 1 GbabG'bat (O. 639) 1 Sara 

(0.617) I MllsatfaQU (0.668) 1 tloftcb.ll' (0.4'19) 1 aD4! Sl.nlhbba 

(0.661) llaYe ox.pe.r1eoat1 a alpdlloaa' oornlatim at o.o1 
pu a.at, o.1o per- MM,: o.os pu oeat, o.o& per .... o.to 
per oentJ anf .o.oa ,.., ceftt nspeot1n1J. h.lll Q'f'.U1 tubeWelli 

baM a eianttloaat. •ole OJa17 to two dlttl'lota da. hi"Dea 

( o. 561) 1 .. , Raatbl ( o. 718). Tbe nat ot tbe ttsat•Sot llaft 

eltbe n;rt 1• leftl u usatln ooJ~nlat:loa ot vella at 



tubewells vttll AUa. s~ as tho Ode 1tltb otbet' sovcea 

ot lrJ>S,atlODJ bst tb.V •• atgattleartt 0141 u tllo 6llt

l"ic:U ot Pat.oa (O.G31)• et! 8bababat (0.878). 

ftle race that remtoll ta algot.tloaftt GDlr m •• 
a taw to• t. o. ~ co.D80) vJJ~lcb, •••t.•• a soot f.!!louat 

ot raltltdlt bwevor, tO ~•• tUSti'SOU. •• ab.GWJnc n pa~L. 
tl•• oorrelation l>eWMB ••latoU aat .n.wa. lt Ampllea tba\ 

bestt!ea tl\o &Hiaatloa' ralat.U too bd • &q,ortaat tole 

to Plat eo t• aa ·• area tm4el' wsa~ I" lee' II oOMRMft. 

O.ost .lrrtaate4 ••a bata ol.SO the ekllnr ida.S •t rolotitm. 

ship. It u slpif&oeat k Bauut.•aa• ftst:rle' (O.IJJa) tNt. 

of a tott\1. of 10 «utJlotl wh.., '' ts bmtfal a posittYG 

ov~elattoa. Wat• uaJJ.abUitl lftdex OD.f'J ut tJr.rl3atG4 

oroa have &lao abO'Im ttte. eSmU.a. •etulta. Both GH post. 

''•elr etn'.reJ.at.ea ID e -'htltlOtl o11t1 •• alcaltloaa• lrl 

&mtbal Puc•• Co.sat) at! Pa1oa co.e7). 

Rt•Sac esamtoed tbe oOIHlatloa, ooetncteat l'e8U1ta 

ot '••a ader vsotor •so.•, we mv OODtllut• that or.aal. at~ 
tlll'k lnigntlOB ban a ~teNIDt.na role 1ft leat!Sns the Jtm. 
Beoause tbe petoe ot wmt• rl.ee s. t.oa IQJ.¥.8e.ptabe to 

th,.,_t>er-~bet uD4 duJtlfts tb!a perlot ploatJ of vat• Ia 

a•o.Unble sa taDD -~ oana.u on,_.ll aue to tho aouooa 

talftt.U. 
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Consttelq aU tbele m~at •ulabltMJ(ApJ..., 

4b • ltt>, s• ~teeoaea qtllte olear that eeala are .,.., 

impOl'\Gat to• a••&aa St.t.Uel' rSoe. Caal Sfttcatle bee 

a poet.tlV'e oonela.tloa wtth A4B ift 1.8 t!IStriota. Out of 

CU~e, it 1.8 ailaltS.Oaa.t iA aara (0.801), Patma <o.aaa), 
Stuababal (O. 70?) 1 Olu.aplll'lli (0.'119)1 BllattGlPV (0.81), 

SabBI'Ia (0.49t) t Boaobi (0•819) t PGlaJDa\1 (G •• 7) t aJJ Slftab

bbum Co.e'l), ~Ia biota. lioxt la o•tter i8 aet lw!aote4 

•••• .tlleb bd e pHltilft tmpaet •• -• Sa 11 fllstt'I.Ot8J 

11'4 Wbl.oh it sa atgoUS.Oaat a the dut•s.t~ ot Baraa (0.699), 

Cbet~Par• (0.834) 1 Bbcalpur (0.&17) 1 ~ Palaau (0.497). 

•O••• lDila~ al"'a• bGt tbelrd plaoo ot .Smputaaoe .eM 

Ia st.t;altloQJit onlJ ia Babfl'Na (0.677) - Satbal ~>-. ... 
c.o.Sft). Bat lt sa auah Sn ·those dlltwlota whwe urqatloa 

taollltt.a ve good. ao tu • tb.e eauoea ot mtttatS• 
u o0fthl'ft8d• cm~v oatlal &a lmportant tw thu enp 1 ••• 

aUIIQI' •*• lt. i8 qUite ob'f.tou. to ••~ tbat witb tbe 

~enlopmet or •'••• 981181 pro.t•• t: caoab u• alv.,a Ml. 

or W'atef'1 ••• t!wt't.Ds .,...,. •••on. aecooa..r, tbe 4t.sulo-. 
wblcb •• faollitatec! IJJ rS.ftr W'all.et pro,.ata, thele oeoal 

ll'Jtleatla baa ••~ee well 'o o~r hal a poaltlft oonela. 

tiOD wltb •ana Wlder •~ •loe• •. 



.. . . 
s.a.t.s !!!E!I«P:.l.l:tJ:" o( .. !lt!t, ,iUDl• 

tfhe ve aftGJ.r8• the tapaot ot tleae 901'lab1U(. Appaa. 

C!U ·l~) OD avett'ege tlalt of •toot we ftntf tbat vat• a9td• 

labUltV mt!es ltlfluenoe& greotll • OtapBI'd to athol' 
' 

YGrlal>W. tu SGpaet u a&sDltloat. 1ft tbe t!tstrlote or 
Oara (0.&14)1 talamau. (0.184) 1 Dha!laba4 (O.efJ, SOl'&n 

(o .• JD7) ~ Co.499) emf t!baabat! Co.t7a). Hweve.•, 

al.toaetbu tl dYt•tou baf'f» ohawa a. ,,.,,,._ &mpa.ot of 

•·at• cwaUattBltv tafe2r Oil AIR. :ftalatoU, belnl neat a 
••••• · ot islpol't01'1481 batt •••• a DUitl9e ootrela'tlOA with 

AD 1o 11! a.atrlott. l1CWJ.,.., it 18. algalftOODt cm1F Ia 

the diatl'iots or ~forpv CO.GG1) • Soatba1 Parcimal 

co.G14>, &aaohl (0.910), eae Peldd co.GOal. '-laiD &tKmS 

tbe &0\UIOel of Ul"iaatloa. ·Oa'hl llt&-,.Qtt.oa bOlt!a tbe· pride 

ot tile plaoo vbtob bat a poa&tlte oo•Hlatlon. wStb Alil iD 

9 ,18\~tiota. tamsg tbeset tbe ODJ.r tlatrlot I.e. Bhaaalpur 

(O. 81) U algft&flaaat at· o,. 10 PGJP cent. lMfel. !110!11 otbe 

eounea ot tw~.t~atloa, poslttvo oonelstt.cn alate Ia 9 dlat

ltlota. ot ••• 9 t~tut•tota, ttOftlb,. (o. &a&), ScbaHa co.SS4) • 
Raaobl (0.898), at'll Palaat1 (0.840) autrlota bavo· a elsnlft. . 
ormt oonelattoo. Yarlb, weua aDd tettweUt BN SDsl.aU

tt.oaat. Botb, the poaa lll'llated ana (GIA) ant tbe a•t 

n •• tnuw • • ... ., .. , ••. ,utM •• •• :Itt ..., 



lrr:Siatea aNa. (.Wl'A)* hnvo aboq emtJ.• oorrelattOD wtth . 
Jill.. AltbOUSh CIIA ia p018ltlftlr eunlatetl Wltll Afit 111 

9 i!httlota ot Wbloh s_.c C0.711), ea«t Rsa4bl (0.980) ft&·t-

' •tete are •'iPitlonDt at 0.01 pel' oat 1en1. tihere• trr A 

•U baYiag a potltlft QOn'el .. ttOD wltb. AD Ill B' 118trlota 

wbeM ta nbasalpur auut.ot~ co.Slt) Sa •isas.ttczt. at o.ra.o . . 

,pueent.lwel. 

Oa tbtl tfaah ot at.we ~1.1, tl\e panboDle o~ 

a lea Glfli' ~ that wa,er a9Edlobilltr &at!u, ra1Dfal11 onnd 

urqatloa at! srosa ·waaateil area •• tbe ,_,.,. vbleb. 

s•••tlr ~au tbe aw•aa• J'Ml4 ot •&oe SD Bibar. Bowwe, 
the fGCU •• &Gthel'od tl'om tbb aaaJ.Ja.t.t tbat vatu aval1ebt. 

lltl ln&d Ollt! l"alnfoU WeN Dot 80 lapOrtdt in tbe aHa Of 

rloe. therefor•• lt lmpltoa that Iemen lla98 •wra tba 

~tloe where tbG atsv.d wato• aupp11 • .lft'llatlon• a. aftlla. 

ble. 

to baft a e&e.- pktun, oonolatloa baG alSo 1M8D 

111oao ao u to oxa:at.n.e vbtob port taular hot or OJ' tacton 

latlWJAOts the JS.lt! at rloe :Ia a paJttloulu tiM ~~Ott. 

fete Appafb .1.4 abon tbat ratat&ll bal a peat 'bctarlq oa 

tam. So ,_ • •amtau ta eoao~, lt bu a posttl'IO 

eorNlatlCil Ia 12 t1l&trs.Gts. AmoDI these, tbo c!lsteS.Ota 

of Oara (OeG20·) t Bbubaba41 (O.Go7), Osrtm (O.G19) t Bacbi 

co.t&a) Gfttl Palattau .(0.601) ue eitlftttlcat. AtteJt tbe 
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ratat.U.1 •an~• iniletet Gf'Oa• .oomee. Ita -~ Js 

el.pifi.O&G\ Sa tbe at.atJf,iotl ot ... co.a, Sbefta'bat 

(0.71?) 1 Buaa (O.S09)t ._'bbaftl$ (O.Gt1l) a4 Pal.

Co.ftO). a._..,., ·it u poaltlh td.tG~etbft m so , .. ,.,ott. 
GIA ad UtA_. aot •• e~gattlom to!' tbt.e pan1~ orop. 

•• ttto aouoes of lfrlttatl-, oana1 ur~te.tla ,._ 
the llat tollaret! 1tt otb• aov.,... ·ot faleatloa. fbe oaoa:L 
IM'Sictloa hill p&Sitlwlt bee o..,.1at.t m 9 t!taertctt Ia 

wbteb tbe Altltttiota or Obapu-oa (O.GG) U tlllDfieat• 

tiblle .._ aovoea ot tutcr.atloa bae ptW.t.tlft blpaot lD 

t ~thtJ'.IOte ef· vblob ~ co.S38), al'lt! Raacb& Co.B04) an 
eqa&ltoaat. 

Oa tile vbole1 •• m31· ooaolada td\at ratatall ant 

oGtlfll Wllatioa an tbe ~tas tdtON r. tbe IMlt 
·of autUM rtoe, •peolt.U7 tbo caaal wbJob a• ,_. water 

rn~• tnta .,,.,.. 

lt. Ia m,., ~- .pea!11r.t7 tbat ... fall t!ttn

mtoee the rtel• etvmt• tliee. ._. •• S.t Cbe vatu Ia 

oaOUIIl, tbe ptold 18 bOtUltl 'o SDo.ea~• Also tbe t•arztpl-... 

tati.GD. of •Sat• rloe b «one alna •aJ.aJ e.-on. the •o.tn. 

tdl bd G poettt•• c•Nl.a,le vtth Dm lD 10 tsatwlotl ot 

Wblch c ... (0.135) ant! SbebaW co.?M) .. •lpU'IQa\ at 

o.oa ,.. oent l4mt1 aua o.OJ. ,_ oet 1en1 Hlpeotl•lr· 
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Attain omoag Govoaa ot ln'llat&OD, oaaGl "aus the led OYer 

all otbe• aovoea of t.rrtaatloft. . It bat: G blgb po81tlft 

oo•relat!oa witb 1liR Ia e a&et•lots1 b\'lt 1ft. raoa ot tb•• 

ftlatrt.ot8, lt ts •taaltto.at. 801fe'f'01"1 the otbu ·aovoee 

ot laTiaatlCD ·c!o b&ft stsctftoont OOft'elatt.OD at 0.,05 p$1' 

ent leftl in OM dlatriot s.e. u.-tttasb (o.G78) ODd 11 

alao pal,lve Sa 7 418trlot•. -'•· OOt&PM'e4 to all tbfi.lae, 

tete bGI o. ftlll &trleta ...._,. f.'OSltltr• ooreelatloa vttb 

WI exlatat but bd a &IIQlfloaJ~t oorrelatlOA h tbe t'!Sst•lot• 

Of Clara (0.838) ODf IIQatfat.PV (0.?09). 

!alta, "• mar ccmolu&t tbat rdr.ltall t!etemlftd tbe 

'lelt ot wltlte• Plea to a gnate nteat. 

a, obeaa, we ba• •••• tM aNa ua&• &tf.!Dell' r1oe 

u ·SI'eo.tlf atre.otet bt tbe eaal lr,.t.aation. ID DUtar, a 

a=~ of penelal 1'198n 811PP11 va.te• to warl~ oanal• 

Oftfl darlfta the 8WI!Iel' ectQIIOft• Appertt!t.a.l!» abQQ tbat •ata. 

tClll se pl"aotloa11r 1Ui88lt1etmt ao ,_ a1 tbta OI'OP· u 
Is eofteeree4. Oarld. :tri'SSat&on baa tbe JJI'l~e of plaoe Qt'llOD8 

Q1l tbo lft4apen&.nt YarloJ)los. AbOut 11 M9\\1."1otlt brwt.ras 

n poslttw oorl'elatle ttetw•• otlDtl ll'•lsats.oa at'l iDS. 

Out ot tbese, lt: u Dbacalpv t!l8tPlot Co.sas) wtlen SIJb 

ot.pttloat at o.10 .,_.. ooat. Bee, •• Glao tlnl tbat tbe 

.. labtota• wbteb bave a, MSatlftl OOI'relatloa, •• dol01d ot 
.ant rlver vall•t p~o.Jeota, •Saa So.Vaa ( .. o. tae), MtleattQl'pV 

( ~0.091) t t-&mgbn ( .. 0.184) t Pulaea (.O.oiio) t Ptllamatl (.0.131), 
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eatt ft\aaba4 (.o.tB4). · ferdcB, vella ma tubell•lla do· DOt 

ba.Ye ar algn1tt.oant •ole. m other &01Woel of sntaa. 
t soa bGI a post.tt•• OOJtrttlatloa Sa a flltrtota aatt tber 

U'8 oU Ia Smh Dt.b~. Amoq th.ae dllt•lots, Ranobl 

Co.so4) 6oea have a a11ftlttoatlt ourelatle at 0.01 per 

oen• level. net &rrsaatett GNa u4 water aYaUabllttv &D&ts 

bave a equal plaoe • aa•&as 8 ~lat•tota eaOb vbera the 

ounl~tloa u poattt.ve. ibe Mt lnllawt area It alaftlfl

oan &a the ft•t»t.ota ot sua (0.838) am! Dbq&lpv Co.ue, 
wheN aa tbe ftet. l.~tJ?ICatod Ufla u alplfloBDt ID Palamata 

itlatJ~~lot co.619) •• 0.10,.. eeat level. The aroa• urlta. 
••• ana doe• ba9e a. potU.tl" oo•Nlatt.oa sa e t!letrlote 

where SD Rtmchl. (0.990) '' II etpttloant. 

'Thuti• lt 1tJ bef'Otlf l!oub' to •ar tbat tbe yield ot 

eutml9• rice tot&llv ee))eadl a the otmd t...rqattaa. Ttl.._ 

tore• to aa up tbla tlae eutea analJBia boled em tb 

COJ-NlatlCD beba910V 'betweeD f.nt!epeat!eat GDil &!pendent 

•ar1ables tA eeob t!tatrlot, tile l)eftd.aaible oOdlullODI 

mq 1.1e: ~GWil that tbe farmed 1 to enatlftt a P"Offt tuama 
or rice at t.ta W1iPtlt, mar bow beea o0Dlt14!el'lotl tbe to11o. 

•ua a aotoN a 

(a) ana vben tbe aanuea •••• S8 anUablet 

C b) past Gpei'J.enoe ot ramtallt ant! 

( o) matlOD/tf.aiD!. ot ralateU. 
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S.oauae, lf •• GM the c4o*a of aJNtG 'Uil\te• Jtl.oe amt 

r&let.U, tU•• we tm.t tbe ,.. wb!ob ncet••• malawi 
or b~ l'akltall 4oefl an Dave nob fJl'OSI ana a&t• .-lee 

but ot oO\WS.. thtt Jl,e14 U blsb. It Smp1t.• \bat tbe 

fantOM ttl •• ta. · Jtloe Ia tbat puthulv· aoe.soa ora, tile 

·~»aau· of latt ,. ....... ,. • ....,... Ia tba oaee ot ad\'IID 

rrto•• *' aoe aJ tb~ ••• etldted, tbeJ' lltUlt» tbe fSUI. 

ewo ana et~:r thiS •tee. seue. •• tid. a blteb OOI'ftla. 

t.loa W.Ma ftdfltall ant! o.utua •toea Wbenas tbe 11•14 ot 
thU enp seGM to be: .,.._., _. aeM.&tl" to •aiata11 oen. 

reaoe. In the caee ot • ..., • .._,. ... re.IDfall sa abeeat, 

:lt ta bl.ahlt arrettet ., the oaal o.aa othel' aounea ot · 

l•r·qattoa. • we baw ••• ( iD uiboc!Olosr> that water 

.avallabllltJ' .._. Ia tbe aoa'b~aats.a ot botb tM •arlata• • 

JPolnf.U &ad l•rlaatlGDf &t bal abwa a poaltl.we .,..,..,. 

"''b n•lt ot ttut ••· s.eODG..r, s.t• poaltlon. w -.a • 
al't! daaoat •&th aU ttae 6t~eflt. •v&abl.... tbl.l ._,..,.. 

rao•• pftn01Ulee4 vba we aoul4!el' S.t.e role tA at.p.vl8e ,...... 

astaa. 

(a) l91L-G8 

(b) 1984.66 

(o) 1.968.63 

(a} 1991.73. 
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Ben all the 1? autrtou. aN ....... , ot ot..natt.oa~. 
' to '" ·tho oausal nlatlGillhiJt M1WMD IDiepen.tlaDt aDd· 

t!eper.afeat wutablea,, owNlatt.aa anal,.te ot. all tbel• 

4 polrlte ot tltle uefJI to bave a ol•• ,_.81. 

"AppaJtftJt.JS ·baa tQ oUHlatlaa botVHJl SD4epea~ent 

aad .te»eo4ent v-arl.ab!M tor ta. ,._. 1981-89. Colua OM 

cb•• tho oo1t.nlat!OG betveea anae o.Na wier rice .~ 

au tb8 Wepea&~et ._1ablel. tte ftm! tbat ta\Ut co. 87) 

ODd· •atntaU CCJ.&oa) ,.. alplt&hntll oo~.rel&te4 vita tti"'OI 

~a aw a-10&. net !fttt.antol. ueo. abwa a ftl'l 1w corn. 
l·attoa (O.OSO) vttll poae: ana ua«er •w. file 8110111 ana 

..,.,.., •toe llGI a MSatlw eorrelattoa vltll au tt. ,..t: ot 

ttJ.e. •ulablea.. fbo •• uo&ar a.u\11.'DD wloo kal a Pitlft . 

aol'ftlattcn ws.tb ot;.._ aouoea ot lrrllatlcra Co.mt)s d 

••U •• tQ'belf•U unaatlre (O.flla4). Ia oaa• Of ....... . 

vSDt• •1•• it Is •i&DltlotmtlF conelated with a••• brS. 

aatea a.ea to.eos). u • .,., ••U lnlaatloa co.48&) tltaa a 

bleb OOI'Nla\lOA Vi"' tbe ant\ -- wlate• .. 1ft lmt OOOU.· 

pU. aeccmtt posltl.oa attar s••• mScate« ana. Ia tba 

o.-a of Del SUlCated ana C0.404lf '"al.lft'tcaHf aNa 

to.a40)t o&Dai (O.lft).J ct tallk (o.au) • tllel' ttave auo 
HSpoa«•t puttlwlr eo tv a1 ana Gil"- """'••· rtoe I.e 

OODOOrMd. CODI1«N&nl tbe OOReldiOD batwwa ana UJlW 

Sumrt&e• •loa aDd lbe "'~' •anabl• • we flc4 tba\ ••U 
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. 
Snl(tated tJHa co.t87) ba• a poaS.tlft Smpao' .,.,. ana 

Utfel' 8~1' Wloee ·Ub:g Ve damitlft tbe OOI'NldiOJ:l WS.tb 

•overap 7s.1t ot •*'I we fl.ad a,_,,, •• oonelathn ot 
well nat tubeftU (0.118~ e&Oh) 1 oth8J' sOUH (O,l$3) 1 aat1 

t)otal. lnlaate4 aNa Co.tta). tihueat~ tu ,vteld or atua 

.r-1• llat a DOtltift .-relattOD vitb oaoal (0.1&8)J veU 

oaf t.ublveU C0.366)t otlf! 81'018 brqatef ona (0.049). Ita 

the oase ot the rtelt! ot wtn••• •*• Jtalaf.U. bat a alt:;Dt. 

fioaDt ORNlatle CO. 938) VbUe net ln"Sg&tM aNa (O. 497) 1 

aaa vatu flYa&laltlll'Y lrl&.x (0.981) have a ftl7 bllb ~ 

&ot&:cm "'", wJat-e• rt.o rtela. Ia. ttlll aae•• oanal (0.041) 
. -~ . 

at! tODk (0.1!11) &N'-SiCaltlatmt. LaatU, tbo oOINlat&OD 

beWMD awl'ap 7S.dt! ot •umme• •t.• at! tba Sn4epeaa.nt 

Yarlabldt ebowa a Pflnll.at roatalt as ao 'fVlaltl• uoept 

otbe.- •OWOM of lniaa.tloa (0.330) b .. a pultlft ktpaot 

Ga G.'Nh{fe ts.J.f Of ..... •lMe !be P8ftii.Selb1e OODOl'WilOD 

llrif .. t1ue to tbl laok of uruat&ce &rnlopllffat. ..peoSaUr 

dvlnl1981-b. 

Wbea ve oOD8lfte• the oonelatloa. N•Gl' of tbu 

perl~ (Apperu111!-to) t •• tlllt tba' taalc (O.fM) 1 aoA 

nmt.U. CO.IU) Plat en lllpontmt role afteott.as the poaa 

aNa tm&,.r l'loe. RaintaU Co. 670) alonpttb otber sources 

Of lnl.gatlOD (0.219) haft a posltlft OOJ'NltttllOD Vltb 



1G6 
• 

~ a&.Jf au, .. vtoe GD alSo w·l,MScef earlle 1a tbe 

wal,.IJJ tbat wamt&U. p18JS • imPOrtant n1e sa Mend. . . 

alQJ ttae &ll~'G111l rtoe. oultlvatlon. la tbe. eue ot uea 

••• vsatei- r1eet watti' evall&b111tr la!a to. 469>, ;r .. 
irrJ.sa,ed area (0.441)1 ad Dei Ul!.qatett .._ (0.448) do 

P101 ao lmponaat .roa. o• btl¥8 a poaltl• aonelatioa vltb 

ana =«• •ute• r&oe. So •• o.e t.htt GNa ••• •~ 
rlae Ss oenoel'llttd• ·ot.UlQl (O.USO) 1 .a other aoe088 or urt. 

gallon (o. 411) an- tile ---ftl\lalog futoN. 

A~ rtela ot •toe to blabU COft'el4te• w&tb s.o~e 

lrl'lsated ... co.884). ftfl (.o. ?88). vat•• aft~J.ebilltr 
(0.13\)a aot aet tnlaatoa ana (.0.818). AU tbeae aN 

atanlfloat at o.Ol pe.- oant l&ftl. fbo .,. •• ,. ,..141 or 
aa\lla •toe baa a ·posltl18 oornlatloa vttb oaul (0.201) 1 

•eu ea« tulMJlfeU (O.l&l)t -etbv sourcae or ll'l'qatSoa 

C o.OJS) eDt nlftttll. (O.OBS),. ttbeNat tbO 'lela ot wSDter 

•loe bQS a a&aBI.tloat eornla*loa witb sroaa 1r•llattu! 

ana (0.62a)t fiB (0.41!0)1. well tnt.tatSoa (0.819)1 d 

aee. U.J.gate4 .... ,o.s:m). u ••••• eaa1 co.ofB)t taftll 

Co. 887) and nile• tovo.- or sntaatlca to. on) _. &J.eo 

poaltlnlr cuMlatet1 btl' 11.0\ eo •laDlllaaat &a tbta o••· 
Ia oea• ot awraa• 11e1t1 ot •umme• rt.oe1 aoa t.rpe ot ... Ult 

Ia •- wheN sroa• lrrl8ate4 ana <o. 798), fill uo. 7frm) 1 
WeU lrrtsatloe Co. 708) 1 ad. net IR!Iote~ aNa (0.808) an 

stgld.ftOI!ltlr oo'Nlatoa d 0.01 pe, out laftl. 



1G7 
1968·. 
F lu. i"BI 

t'Julq tb~ pel'lot! ( -~-) we fta4l Cbflt tmoe 

ar:am ft'datan to.eea)a toatt co.sm, cat arcs• t.wl8ctot 

amo (O.ISl) plny e ~- H1e t.a M•rmtataa tbe gi'OIB 

a,.. Ulldel' ffloe. Bee.,,_ tbeae, aU otbe'l' taotow w .-uta. 

blea· ••• a r.aes~t.w oonelatlon. lftllle aJlal,.itc tbe 

GNa a&w el.ee sa 4Utenot :8eaaOIIBJ •• .tid tllat o&IIBl 

co.llt)' v.u _, ,...,.u. co.oaa>a aat wat.nhll co.oaa) 
btWe a po~ltlw •••latha vltb aNa t.lll&i• autam ttla• 

WhU.e tb•· uea ate• vlator l'le& ,.,. ban _a poaD:tn _,,._ 

latloa. Vl.tb grou IRS,atet GNa (0.184) 1 'fiB (0~088) J 

well ir,&latl.oa (O.lBD) anf· net lrrqatet liMa (0.114) •. 

Reat of ttLe 'IU'labloe· .,.. I.Dtl.snlfteaftt. ID aa~a ot ana 

uatt• .... -. rt.oe, it ll ourelotd aiplfloalr· vltb wall 

. inS.CatlOA to.G&O)J an li'PS&atett ana <o.sat)t fiR co.GU)'f 

Vbeteas oaaa1 l•tsatt.OD co.OG) "• a P011Uft ounlatlm. 

so ror a11 t.be t\9'81'880 rlel! ot rloe sa oonool'lfltfda 

lt ta alldt1081lt1J' cornletea nlr wltb. well ur.laetloo 

( o. GO&) tmt it has a poa l.tl!fe blpa.ot ot rat.DiaU ( o.tttS) t net 

s~rssate4 aNa <o.asv>a fta co .. 41U tU1t! otttee sOUI'OU (O.Ml). 

H011..,.,., tadal tbe vlelt ot •tee Sa VtVioUJ. $0'4'1001 sepaea. 

telr, we flru1 tbat tbe 1teld or ~ rice boa a poaltln 

oorNlatlOD vltb veu tntsattoa lo.o66J 1 ut. t••leatad UNa 

( o. a56) 1 oa! aaoal. (0.184) •ben tile •tate• rt.oe rtalt! ahowa 

" positive eor~latiOA vltb ttUllt (0.824) 1 ottto.- eounu 

(O.t19)t. •a&Dtall (0.1?8l.J arosa lwrlgetm! uea (O .• l9S)J ftQ 



' .• -:1 (0 () 
. l t) 0 

(O.l86)J Well urlaatiOll (0.88)1 ODd Mt trrqate4 ~a 

(0 .• 179). 1ft tM C&h of Yl•ld. of 81lt~Ur rloe1 lido veU 

twqatloo co.&a~) tops tt.. ltat to.Uwea ., tnol '""• 
wd -.. co.G)t ottae• eovoea co.41a>s .- Ht. t.Pisa. 

' 
••• ana <o.aou. fb.e oa11 wulable s. ••• taak c.o.tOGl 
h• a aerratln oontiatloa aat tllal too l!lal be ._ to .......... 
1111· 73 
211 .II S.Ut. T 

CoaaU.riDI tbe ooltNlot1ea aaal,ala ot tbla c-•lod 
c ApPni!b.ft) 1 we nat that taatc co.745), aat ens a U.iaa. 

td aHa (O.G48) al'8 bllblJ eUM1a\~ w·hb ll'"OiieJ U'ea tmetl' 

.. ~. .. aaa at.pltlcteat • o.os ....... lenl tonowea t.r 
J'al'fttaU. Co. 415). Bast of tbo 9ad.abld aN I.UI.UDlt&oat.at. 

....... tbo .... ua.!or ad1af'm'l ,Ice 11 ODOe scala. blsbll' 

CO,.Mle.td ¥1tb rBtftfa\1 (0.471) to11CIIWG! bl Oaae.\ (0 •. 999)~ 

Wllb ncuda to aNa uatleP Vlate~ J'lee, tack (0.4.ftll GUt! 

wen lnlaatte (0.3!8) ban ab.owa b.llb oonwlatsaa, followed 

b,r -~ lnltatet ana (0.197). Ia. oase or aNa a\1•• et&!!QeJ' 

Fleet 8Na8 lrrlpt•tlJ U'M (0.618) lladl G 8ipll.1otmt OOJ'N

latl• at O.O& ,_--' ,... •• toUowea Itt eanal (O.G?). 

While ootlll'-•Sbl tbe aftl'Gie rl~d of •1•1 lt t.a 

atteotet! poaltlftly by Oaraal (O.tCQ, tsdl (0.33a) nd 

•outa11 (O •. ta). ••• tbfte ne. oartd (o.o?s), .bftk co. 104) 1 

at l'alnfaU (o •. lG) ban allto a posltt'le &!npaet otor pQt. 



ot aut1ma rloe. 111t So ~be oa'fo ot vtelet or vmto• •lee, 
ctaall (O.etll)t !I! CO.ld8)t ••U tnt&atloa (0.091) aDt! 

net I.Jtrqate4 aNa co.oe) beve a,.,,, .. OOI'hlatlorl. 

!be· rte1a ot ..._.. rt• le odn.lr atnaoted of' aorenea t>r 
tb• t . .u <o.ai9) _, oaaal co.a40) • 

.J 

oonolw.alODS that 'b.e 1ron Q:Jiea tmao• .rl•·· t.e 1aqe1J 
\ 

SOYerMf by tbe a••• brl.ltltet aNa1 etmal lntsatloa cm4 

Vatu G'lallabili\J IDIH. ID botb ,... fltltll18i8t tbeae 

tbNe taotue lla• '-• touat oure1de.t a.laolfloaatlf. 

1'b•• tafton bave eUo mtl.Mooel tbe awns• rlelt! of •lee. 

Raw•••• tbe area aftt • J"ielt •t &Uua riov ••• 'o tHt 

bllbl.F UltlunoM b)' •aWoU and ••U irrt.catioa. Oa tbe 

otbu bG!lf1 the GMa ana 'tM rleld ot "**t•• .,, .. aN 

tlomlDGtet! t.J Oault tt'tftllf veU --' tGbWe11 lrrlaatlone. 

llame ~elattoasb.lp aaa alSo be ••• m tbe ••• of •-• ..... 
!b8Nton1 groa1. lntaated aNa, nll ln&ca\lOftt 

oanal bt'lcatle ue ""' lapottoct taoton to~ tbe ••Ia. 
tlOM l.1l tbe .rice O'Gltlft,S.Oil ot Blbf:!ll'• '!bAt Wal'lattoaa 

oauna bJ tbu• ftriallle• baw bMD aaalJ8ec! 'Ufllel' multiple 

o• •t.,.whe nsneaioa aaalpu wbJ.ob follow oa. tbe 

pl'ooeot11.111 ltMa. 

t• 1, T _ I ·w q . M U .• I ·ntM I_~_ IW 



·· A I'} 0 i. I .. 

t'be loste ua&trlrlDS tbe taJJOtbelll 18 tbd tbe 

spatial 'VUlatlOD Sc tbe 1'108 oult1Yatl.OD h att•lbut .... 

, .• tM oo.varlatle of the faotora .mt011.04t a t\be. ·a.,po. 

tbet.u. Ja otbe• vo.rds,. tua se a 1\uaftlOllal nlatloa. 

•talp beWMD tbe Yarlableat wbloh an, the ~a Ull&t• Ploe 

Gft4 v&elt! ot :rloo. vttb ••laotet! tueperaden.t. vut.a•lel• 

•• arW.rat• s.a oawlea out. uq aultlple step.wJ..Ie 
... ,.._., .. · .. ttSoleat.8• - attettpt baa .,._· 11at1e to __..,.. 

liON flU8D;tltatlft11 tbe fete~t8 ot JIH• GN& Gft4 .rleld 

to •tabllab tuaotloaal Nlat.Sonatd.p b1 ••• rmltlple Nd,._ 

8 t1SOD GftalJSltl. 

fte •eleotloa ·or the •u.labl• Sa ns"ot ot ~a at 

fiei4 or •&• aN _... • tbe baale ot lbelr oow,.elatl• 
ooettl.cleAte. to awola tbe ett•et or md.tloolmearl.t7t ODJ.r · 

'•••• .t.ahpeJldeat Yal'lattld ban beaD emoted wblob an aot 

ha•lal t.aCMJ• ao•matlOD aN tba o.70. 



1'1 i 

!he •ea•asalon coetti.o1at•o •a• Sa arljuated to.r 

tbe 6epee ot flre~om Sa tbe •n•4 oat! 1ta square •RD• 18 

••• 1n tbe estt.Dt9ttcm ot l'c;roasloa coettlcl«lt. to 

teat tba ai.Bftitlcaa.t of tb®o cootf1olenta 8tu4ent•e •t•6 

tetJt baa beera us~. file oaloUlated •t• value 1a £196ft. iA 

ttr.aolleta alonswltb-oattoa•ett partlOGten .• 

ao, Sa order to l&mtsr.r tbat most etteet;lvo Stlt1fe. 

pendent varlal»ld1 ttme.aortes ut! oross..aee:tion aua.lnla 

are ton•• 

' 

&. 4.1 tlae.eertea aalllJSlG • 
· W .. I d I _ '!MJA"" R f i!IJW 

A tlae.t:uwlol 81lalyel8 111so1oaee n1at10D.Bb1p between 

two ·ttarla'bles ovor a period ot tl•. SCJ~Wenr, tbe ett"t of 

-4. 8 •alU to.r l'earessioa eoattiot.ent u oalcral.Qted on 
tt. tollowlDI formulat . 

a •1..(1-R) ~~eL or a9 • 1 • (1-Ba) ir-
wbere• 

et c: deane ot &eo&xn 

s. The t•t of etsot.tt.oanoe to. .rce.o order regLlOBaton 
ooertlolellt s.s onlculato~ a.aoordt.ns to tile tauowaog 
tOJ'mtd.&• 

t • 

•••••• 
r • oo•relattan eoattteleftl 
o • ~ ot obneJl¥atloa 



lfiftettent taot.on a;-.eatt oveJt a per-1011 or l1l rGGJ& ( DGl.-Ga 

to 19ft-.7a) tu oaeb i!1etrleta .ODd· tu eaeb tlepGa.tent 

t'ar&attlcs •• takeD ~o ooaslfet'atlon. · 

ftle fl••• aroa UA6et •too ( r1) boa b.- takea BtJ 

Bepefl(!ent ,arlables ad ~ to Xe aa la1!apentent vutable~. 

fbe posa area atter rioe <'J,l t.s rearesa.a ora x1 to "9. 
but tbe elptt.l.oant rosroosatn eqaatloa comes ODlV wt.tb 

tau variables • Is Sgt x6, ad x1• (table 23) •. -!be most 

elgnltlod t'uleblel te GtA tl;) vb.lcll 41ne u •espoulble 

for oore tbaa 70 po• oent obanao 1ll the arose atto ua.,_ 

rt.oe 1ft the 41at.rlot8 ot Blbar ploi.R cad PlGtl)aU. fhe 'GIA 

(X8) :1.8 aleatftooat at 99' Ptd' oou .l...,ol ot ecmtl.-'eno• 1rl 

a ~tetrt.ote of Btb&P. It ta a:bBoat rr~ tile .tt.strs.n. ot 
Mtaaatrarpur, 'Parbltooga, tltMsbl'l't 11\ea'a.~ ail Gt.nabbba. 

BOW8Y81't lt'i tbese di.Stl'lote PGPOetl'\4Be ot O!.A t.a t.DttlpttJ. 

oaat. \'be 016 (.1:6) at.-. a nesat1 .. etteot in tbe t118t. 

rteta ot Sbagalpv, Pumea an~ Ba.AJ'ibasb Mblotl i~llel tllat 

the pP!opottt1on ot l1101'ealed 1ll Gl A put =~• rlce 11 lese 

tbtm untie othe trrtsate4 oropa. 

Coas16eratloa the oaaal (X1)., it ta fOUtld olgtt.lft.oant 

at 96 per oat 1eY01 ill tbe 61at.l"lota ot IT'otDo, P&lomau 

ant1 Huerlbasb, vbel'enS vella tmd tulM!We11a aro aS.Bf,lltlonat 

onlr 1D Gattebt. Other eouroet an lmportmt &rl f10nabn at 

99 pu oet, l09e1 6f ocmti.deue. Rat.otall (J.6) la slsaltlotmt 
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!'able- aa 
Results ot tile malt1ple ste-p..v!ft rearass1ca OOGff1o1ent ( A ttma..serteli AnalJBis) 

· '1981 · to 1973 
Regression Coetnot.ent vt.tb XJ. (Gross ~ea unt'le~ <R1aa)' 

o.SJe 
(2.986J·· 

3 

2.1!11 -S.413 
C1.GU ( .... 4.84) • 

-1.~6& ,_ .. ..,. 

4 s 

.0.141 :0~617 ,_a..r· (1.493) 

7 

'0.74:!: 
(~4.·378). 

&.647 
(.t.mla)• 

0.696 

8 

• (9.070). 

4610 
( 

.. · D.o,sal 
9.VJa. 

(8.813) • 

.0.440 
t-2;.331)+ 

o.aaa .. s..a 
(.&.2111 (-3.148,. 

10 11 

o.mt 

. 0,.801 .'. 



I•Jtlf• .- II .. Pl I 1 I M•w•r.., ••• 1 Jrl_Afl ••••• L1 a~o d t- 115ll_ •• 

I 3 5 11 
't!lii.W!Iflll.-·s·· ••J •rMt•_ .. flit1fll f Lilli IIR .. IUI'I IJQ t t r · u • • ,.~- •• JIJtea t r u••••-•: ..... •i••• J If I• t _a ~r • JJ J&i •1• -•••• ..., •• w .•. Jil ... ~-•-*_.' a tJ ~••-• 

Btlasal.p'U 0.080 
CLMJ) 

Ba.Ueata.a 
Oontbal ...... .o .. aa -o.as. ,.o.ava C-•·•tt c.a.uaf <t~.919) 

.t.738 0.7'78 
c.a.ouJ (3..48Gl •• 

o.tMe -o.oss 
ca.aat.J• (2.uo> • 

..o.os 0.898· .O.;a39· 
(•2.6'18)• CLeut (.4.37) 

o.aoa t.SJ.1 
(4.674)·· (S.ml). 

o.tM 1.199 -o.ot~ 

(1.3)7) (G.GMf (4.1·)• 

..... 
c.a.ot~)• 

L3Stl ·--• 0.940 
.17.378). 

8.113 0- AAA 
$ •• '\I&V 

(7.34.6) . 

o.aaa 
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•• ••tJ -, __ ,. 2 ,, t •-• fill ... 1111!111 l 

nn,..tl)arJ'b s.~M 

(a.n.f) 

3 
.R'IJif$U JM.'ff.fl.PII'-11 lt_IU .• 

0 

,.o.•s •&.117 a.m. 
(t. scm t.a.Ghf Ct.tn7) 

10 n 
DL.] IP ·g_l!PI . It It d Jo_J) tl SUit 

I'.Qto 
(1.611) 

... 4.oa ..o.sss 
t••• 81) (.-L3M) 

0.831 
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• Sign1ftoaa' ot tt pel" oat lwei 
•• SlgQ1fttmlt at. 95 pe· eeat l.uJ. 

• SlgalfloQ'Ilt d 90 Pet~' oat 1~ 



A 1'1 n 
1 I IJ 

tra. Pvaea (It per ect,.l8Ye1) 1 ~ tn PeP oent leVel) 

atl1l Obtlll4PW (to •• oet l•el). Water at~·alla'bUltt 

tafa 18 aot ••'-' 9Bf'SablfJ In apldftlot tbe chGDI• 
u ,_. uea ••• rice. RIA Clg) baa el~P•lec.et! et 
09 p•· oeat l«el ot tofttltteee fa &abt111ta1 Ptwnea, lfUtll'l

batb. 

Ia aU.. tile itlStl'lota ot llbar ( ccqp\ Dbqalpv) tbe 
•.a . 

Yalu ot.a·· btll ehdtla m~e tllta ao o• o.fDt ooavlbu.t&e 

Ia tbe 9GJtlott•·ot ••• •• uatcw rt.ee. •••twa,St 
•• N oODOkW tbnt tbe tlOit sqa.S.t&oaots •erlable .,_ 

nplda!Ds tile 9t!Xf'iatle Sa a••• ·•• unlet rloe ill s.-.e 

•arwsa ill tbe f!tati'SCU ot Go•tb BJ.b.al'. ADt1 1ft -. aue. 
Jt.lota Of Slhe phtep latCII J.rrqa\et! ANa ID oon&Qati.Cil 

vitb otber ~epet!arit Val'ial)l• bl oeDal <'t,J •t l'amte.U 

(16) esplaiU ••• tbac SO pest a.t of tbe ••latloo SD 

tbe ;naa ana ,.._ rt.oe. 

s. <It t.t! 4!-11 p411£ ....... . 

f'a14e a• alftl tile reade ot 1tep.wtae aJ.tQ1e • ..,... 

... aet.oo tor the area a&w autua •toe (!g)• !be ana ualtel' 

autUmn rtoe ( lg). ~ •epea&ed - "t to ~ 'blat the osaun. 
eat eq,uatS.c bae ootrJ&t GGlv vitb w.U ~· tubeWeU ('8.8) 

IOUwet! W OJA C!ta) sat! l'aiDtaU (X6l. !be m~~enfl 

WQlfiablel ta slplfioaat 1n ~la,;rlota of Pataa1 Oqn lJD4 . 

Gbdlabat!, tmd tbo ooabiaed etteot ot tbe •arl.abld eJIPlaiD 



neslllta ot ttlG tmlltlple et.,..isa· re~cas,t.a ocettleleat 
(A 'tt~er.aenea aoal,eJa) ·1m eo ma 

!a.I~IIJ~-~.!- ·~ .. ~I I 'i!W. 1-
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mon tba. ae, to at! ltJ per oot\trlblltlaa reap•t1vo11 1ft .. 

tr&riatloa Of ;. the Oaaal (ll.) S8 Glgotf&ol.dlt at 90 l)GI' 

oeat l...S. or oanttt!eao• a Sbrabab:all onlY. ID rest ot ·tbe 

.tlstl"letsa it ebwa naea,t•• otteo•, •ll••• t.a. aN .eqat. 
fi.OODt Oft1)' a Patna (86 JtOI' oat leYtt.ll. fa&ti.Dt tbe'VoU 

a.t ••.u c•r •• fiAf tbet t.t ~a a~.sDttioat a the 

ftat•lot• ot ••• coo per eont lwel), Cb.dpara flO,_ not 
1 ... 1,, PuMa (9& .,.. oat leftl), aanebs. ca ,.. ce....,l) • 

ant! Pal..,_ (18 pe» ••• 1 ... 1.). Otbu eOtlNd •' ttrJ«a. 
tloa (X4) are Silftlllomt Olll7 &a Sve f!lltrlot (99.PU 

o•' !Amtl.j. lelntall ball tMtea tOtma •lant.tloaa.t at 99 per 
oat 1eft1 Ot ooaftt!eoe lft PQmea aft~ stuJbabaa. ·ftB CY 
h 81p1tS.oaa Ia Q_,a (90 P• Get lewel)t 6baba1M4 (91 pe 

oat 189e1P, NcmcbP (O pe o-.t lwel), GatiaMa am4 Banobl 

(99 pel' ettDt le9e1). Wbll• lUA (Xg) 1tl atcn1tlcaa.t ID 

Suaa (to ,.. •at level); a« Bmsbbha Cot ,_ oa• leftl). 

ttae filtl'lota ot Bb.ata1P'Ut ftumw d. Buulbqb b••• aot 

reaht•n« •l.laltloaa' NS•••loe equatice wstb aU the 

•elaDa•orr .-arlable. tile MSatlft err.ot ha .. mafJIWI 

ebOIID "' Caaal aat! ,..._ 

!be ••leete4 nplanatur ••l~ (up to ttw eusa. 

tlDsifteaat •teps) · liN' SA ooa'bSaatloo uplaf.a UN tbaa 80 
pel' oat citt> varlatloa ia .... ot aat1aa rtee Cfal• Oa 

t.t.. balta or tM •l~Altl.etmt N8alta S.t o• be ooaolutlod 

tbat ve11 •" t1.11MW•U Clal aa na <X,> an tb• aoat 
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otteo\lft •arleblea tba l'lllataU (X6) • 014 (lte) aa 

r:IA CJt.)• AM 1t t.s booat~~~e of that befoJ!e sowing the 

.aatu!ID o.-op vat• 14 to be reqallte6 et! l.t oa. tJe procvat 

tbroqb well e6 tubeH11 GDl, 1D tbe m'*ltb ot .Jtm.e or.t.f 

cfuJ.F. 

BavJna ••Saet tu table as we tltht that o•at (~), 

81 (lg)t ond ftalat.U (16)are.tbe most otteotl•e •arlable 

vbtob fetenlfte tbe -..latlou Jo tH ana -. ... wSDtcf' 

r&ee cr8>. &aoe, tile otmal C"t) Sa ai&D1ftoaat. lA tbe 

flatrloU. of Oarat CbaJipQ&till a.t 6aDtba1 Paq•aa at 

99 per oen• leftl ot costlt!eee aD4 sa bl:JbaDaa a• 98 pep 

ont, wbenas ••n tm6 tuNia1l C's> 18 Sa tile dt.st•lote 

or oara 4ftt! Re.ob.t at 99 P•• 08ftt level. 1t1e otb•• sovcea 

or tnqatioa (XJ baY• MOUd8d aJaattJ.eat at 91 pe aet 

leftl lG BabGNa oa11. w. wasatan (X,;} u •llldtlom' m 
Pomea en per ont leftl) • Gmtllal Pucaua att Gbaahc! 

at 96 pest oet lcwel ot oontl6moe. tftllle WI <Xel hal 

reool't!ot! aipltlooa' Sa oa,a. Bbnbal»:t.d, Banned Galiena 

at 91 per omst level • 

. Jo tbu anal,.la two ~iatl'tota Pat1:1a at:at! Pumea lleve 

abowa poaull&l' NSGltt. !be nsna•hD equat&Oil of dt.atl'lot 

Petaa Sa uot tounf! •lSDltlaat at 8llll step at the oauae 

tKsta&ne ttala It tb&l tbe dMnaatas rate ot ana •• wmt• 
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rlos u ..,, bJ.sb Ia Patna (dl 41soussett e_.ller). But ltl 

OcJe of. Pumea tttetat.ot Dn11 ou YAP table S..e. rein taU 

(16) t.s alee apltdDtD8 ttJ P81' ODt Vf'JJtlcltlCJD Sa the 

ftna ot vmter rtoe ('13l. 

l'i ea "- ooaoluttett tbat oao.al1 til • wen as l'ata. 

taU. vaa .tile mast atteotltt• •••.ia'blftS vbt.eft· feten~ more 

tbea 80 per oeflt ot the 1fal'lGtloa lo tbe uea ot wltlte 

., .. ~- ~ ,. .... ltM1t-ft. 
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J:t IJ obSon"ei fltoa tle ·taltle 18 'bat the Oa'Da1 C't)• 
GlA CX,J ed HI CXg} t*e tbe most efteotlft 'ltU'UW. 'Wblotl 

eost•llmte mwe tbaa. ao pett 48tlt of ttarutle Sa tb.• aNa 

Ulldel? •~ rloe (¥~• lt IS ctulte SDtenat1ftl to note 

that oalJ' tlle ltlllbiota of Blllar Plat•au bave eteDt.float 

nsalts. !he oaHl (~) h •t.saltloal\t. at n pu oat leftl 

1a the IIJlatJliOU ot Paua1 OG\1&t Sbaba!)at, Cb.tlmpara et! 

Oallal'lta. taleNal v.U ae! tGbef.U (lt8) ll -~ ID Cba,a. 

pa.,ao. !be otber eouroo• ot ll':rtgat.&oa tX4) u SICDltlODt 

at 89 p&!' cec\ le'18l ill l!aaattup.v 4i8tr1ot wun oe.Da1 

a1! tubiWell U<rlgatloa l8 8ft ao &welope4. !be Npua&Gil 

eqUtloa of Ill <Xgl u eSgnlrtoG!lt at 9J ~ oent lewl of 

oontl&moa Ia -the i!btrt.ota ot Oara ~ Bbeba'baa tmt! at 

t& ,. .. oat lAR1 la ltoftlbp. 
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Bow.,.. 1 oona&tal'iQI ttle pldn es a vbole oailal 

CX1) •• WI CX8) ue· tbo.mcst tmporlaDt apleator., 

vulablea. 

Wb.Ue l'alafal.l aa vatOI' aftllablllt.J iftfea •• oot 

lmponaat lD tho chaGe Ia •• efer •tee• tttev ttor!l nob 

s~Snitloaat1 pall'tslnlv11 ta plateau restoa • tu • rlelf. 

ll o-..ned (fable 11). flte NS!'etalOD. -.atloa ot •at.ra. 

fall Sa a&c~Dt.flota' at 99 pel' 08ftt lf'A'd ot oett~ ift 

the «<l8t~1ota pt ,.._~ • latMJ. Par&._, Baaarlb,.P 

&ad ftia~. OG tmo other b_, 8 Cltg) ta aJ.gatftoan' 

ail oo pe-. eeat leftl m Pc-. at at 9& per oeat oatS eo pe 

eeat ta ObaliPaP& d POleaau t!J.et•tetl l'dPltO,iwelr. Canal 

(l1l td81 3l-t pOiitlotl. omODC tho Gbosea 9UIAbl .... GJJtt 

alpttto•' at It per ooat. leYel JD Pataa Gild· at 90 pett 

oeat Ia Obaapuoa, Palcmau, aat! S~bbtna. Well tmf tube. 

ve11 ex; u eqn&tlonrat at 99 pe• eat kf•l ODJ.r SD earaa 
vbueaw GSA (X8) lo Sana aft~ Cb~ till CJt.,l 18 
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h• •eaUt••ed ataallloaat at 99 pe• oeut lwel, 0!\lt JA 

tlhaabat!. other •ovoea ant! T'~ ore Dot at all ·~ 

oaat to' tbe a•uoa• 7leld of :rtoe m BSbu. 

fb.e iD abed tbat sa an tiUJ 4ietJt1ot. C aoept 

oa,a, Pull••• !llaD1taa aA" Buulbatb) tala espltulatwr 
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1tU1a\4el uplaia DON tks'a fO p$# Gd VOl'l&ttta In tho 

O'ftJI'QG ,S.eltl Of ltHe• AftB Gl.QIAJ¥ tfl1 RdrltGUt fiR CD4 

oeraal oN· 1'08pa:t1ble lo• tbe variatlOA 1ft a'fOrage ,S014 

Of l?'lH. 

!be nur•••• eqUattoa Ntlate~ to the .. loblo8 ot 
t.•naatcioa Oleul7 iftdloatesJ that the most oon1Utlbutloa 

laotos- t.a ttae rlelf ot --. .. rloe lO the JPabt&U CXsl 

craa~ ., ·eleb ... a&saJ;ftonat at 91 ... oent lewtl ot 
oontHeuoe Ia tilt!· 6te·tetote ot PatAa., Gala,. Shababti6 Mf1 

' 
P~ 8aooD.U.,1 tbe )fl.el.t ot autumra rice ta &Jte~ 

bJ tbe avdlabtllt, ot Vtltar Sala Vblob 18 alfJl')lfloaat Bt 

99 aaa D6 .,_ e.ra lettel· or oontUence ln tbe 4tftt1's.ate ot 

flbababa6 d: ltuattllf(1Uf napeot lYel,r. ibe etf•ot of canal 

lrtl.latlcm (~) u oleU'lY 9la1t4e it& the t!ltJtrtcta of 

CbdPfP'R ad Patrla VS.tb a ei.SatflOQDCie 141Ye1 Of OS PeJI' cad 

FelpeotlMlJ. fbe eftectJ of Yaatc Clg) ad veu ad tubiWeU 

t.rrSSctlte la rQtbe.- aegUalJ)le oaiJ GD1V •hlttle Ia Patoa 

wllloh elPlft.caat .at 99 per oent 1ew1 ot «oatl.teoe. Obaba. 

batt aatt Barao have a 1J81atlft atteot ow• Jlel_, of a.utu!a 

•t.oe, vhlob npldas tbe ••ak a.aton of tank <Xg> oas weu 
ant! t.ut..ell cx.1) lnlaatian. 

'!he oOllbt.Dttd efteotl or G11 tbe aouoes ot t••llatl• 
• 

OJ esplainttd b~ at aaocnmta to' mew. tbsa so per cent. 

cbtmSG lD tho .1t.ltrlo1SS ot Petrm, SbababBfl, Geaa. ttGaattarpur, 
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Bestalts or tbe rnl.tlple step.wts• rogns .. ·. atoa ooetftolea 

(A tJme...sertes analya Is) 19G1 to 19ft . 

7a • tiel\! of Auturm Rtc. 

Ia X a x. 
,_ ... ill II'IL U , .. I t_lf I L •• ., a 3 4 

lift IU fJ ( 1 ... _i _I.!Qt •atlli H • T 1 ... ..__.,,-

\llbar.DMI 

II l*•t: . 8 • 

s 8 
1:1£.&1 .... i1l 1111 ~--

X ., 
-IE_~--, ..... ,il'_t 

"7 
bi I. I f.. _ ·1 

!it .. f if 11~17 .-.-,::lliiCI!!.ii$t!&Jit J · a· I Jl 

8 9 1() 
L I M .. l. ;Uii:tt;U Jl I A B . lldth. 

P~ L~ ~- L~ L~ L~ -o •. ato 
C-12.8611 

0.988 
9~764)• (2.t7S)+ (4.U7)• (3.975)• (6.766)

9 

0.108 
(1.8&2) 

-o.351 .0.317 -o.sta 
( ... 4.140ft-rs. _, (.9.1») 

Cb.ampuaa o.o19 
(3.2751. 

tluuttaYptll' o.ots 
_(1.0'74) 

..:.. 0· 142. 
(-1·<.;:11) 

o.at4 
(4.729). 

o.301. o.• o.ao7 .3.tsa 
c~a.asof < 4.370) •<11. 1seJ t.e.ssn 

o.ofi4 
(1.653) 

-o.084 
c.a.:m) 

.o.osa o.,. 
(.1.30'3) 

-o.s1s .o.tu ... o.ta. o.aoa 
(.1.680) (-1.931) .(t.o:nr (t.8S0) 

0.837 

0---4'16 ·-;:;:~151 .. 
(2.· ~!1) (- 1•.2.3 \.f) 

0·15"01 

- 0 ·~6 0 

(-1 • $~o)>t. 0. ~'1' 
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+ s 31.t.Pl1~ 90 pa. o-e8 HMl 
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ttora.sbn· •• aouebl con the to .,.. .oene obaftSG lA oa.va 
eftd. COPe tbaa eo pol' .. , ~· aa Cbllf111tBrOil ,..,_ Ptlmfla. 

tb.,..to••• it oca be ealtt tbat. fa tile Yat!'ln.t&oa ot 

rt·e141 or autaa rtee l'alatGU Pl~ a f.llpOI.ftaat role 

ro11woa '' eoaol tniaatle. 

e.-.1. f 11elt1 of wlate• · Rift t :ffi' 5 I t •.. IJM _Ill tta I A . Old .i l _ _ _ · 

Ill tbe ode •t wsnter rlee, the hlofd.l (t.6) oa6 

WI Ut1.) p1fll a algtd.tHaat role ia/ ttl$ r&eld of •JAt• 
•J.Oe (laMe • •> a to the. iat!epemteAtlY ot othoJt 

eovoos ot wtsatlota Sa PJ'OVlftDI wat•r &Gaeat.as to tb• 

.5'a(luiremttat ot l"lee enp. !be oo.etftelat of na-. 
ao1oa ot 1g te elpltloaa.t as tt bs-iftCa fO to 96 per oent 

cmaaps lft tb8 rtelt! or ... , •• ,.,. ift •• ~lfJteloU ot 

CbaapuSD Qllt! tf&a.saftUP'f,lr but D&gatiftlJ' QSSOOiatEWJ,. GlmL. 

la.lf tteWaU exp1at.us a cboaro ot 10 to 161, per aeat ta 
tbe plelt or wSDte• noe Sa tb• .,htrtot• or PalQitd ad 

ftlGDbat! bat neaatlRlr asooot.atea tD tbe futrtota or Sbaba. 

bd, uuarr ... ,. ~ ~. !be l)Gnteet.ble ea:pl&fla,loa 

oaa be ma&l m torlll ot ollmatlo obQG88S., ffto ~Jsk'lote of 

CbQ!Gare. luaatt~, s--, flhabeba.! aat1 other ~tatnou 

ot fJoltb Blibal' eapwlOMG source vt.atett wttb lf•J oUmata. 

fheN Ia little ObQDOea or watataU tbrougb \be retreat&oa 

mostoon. Plaau GAd lllGDbat bola(J a bUlr nsloa ton a 

bnrrte• to tbo Ntreattna monsooa Ollft ncolft I'O:ifttell. 
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Elellllta ot tbe mo.J.Upla a~wJa,e resresstoa coeffioleat 
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1J1bM..Utkl 
Pr&t.Da 

.0.148 0.100 
( .. 2.174) 1.639' 

S!lahaba! .o.Mt 
(.1.851) 

.o.a44 ..o.lSO . .o.983 
cs.mf t.t6. 760f c.s.31Sf 
-o.1Bt 

(.1.3'10) 

Qaaaftarpu -o.ot4 o.on 
(~t.UM) (0.820) 

o.?a? o.at
<o.MD) (8.1751 

.O.UJl. 
<-6.149) 

.a. at• 
'(-1.9») 

0.044 
. (8..6»)* 

o.91S 

.0.187 0.695 
(.S.811rl). 

o.14? o.-.a 
IJ 

(4..732) 

-.0.719 
(.&.704)• 

..0.111 -o.IGG 
. .. . . . ,. c.a. 79?) <-4.318) 

0.910 

..o •.• 
c .• a.aa?> 

I I 
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DVLa& aatta 
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au.p!Jbttm o.214 
ca.ma)• 

a 
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1 U f1 I IF !1 a a 

0.091 
(9.ato)+-

SIHI. 1111 J -~ it•w• F t •.• JillJIPW• ·alii' - Ill J a 1 JJ ••WM1$ .. l W1 
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.o.ft4 
(9,.834) 

.-o.-ns 
(-2.409) 

0.'267 
(tt.t')GQ) 

0:.229 
(a.OSJ) 

.4-,SQS 0.101 
c.a.,;JJ~,,.390l 

0.633. 



•• t.mpaot ot 'letc• hbelell aDd 01&ber aovoee of l•l'lla. 
' 

,,. h olerw17 •utble ·• Sara whicb are s!pd.tt.uat 

• H pe•· out lflftl ot aoefttt•ao• 1JP blatlwlr Hlatef 

·- to •• •owe t18Bt&onaf ..... file .,..all lapt\Ot or 
the •artatJle •PlaiD oro the Go Pel' eoat obaa• ln tbG 

rt.li Of' wsatet" •tee ia IIOSt of tbe -'iatriot• ot Blbar 

othel' tbd a~btlullllbtwe tba etteot t.a ODll' eo pe:r dfJII\• 

·&.4.1.8 lhlf Of ~· !tlte & · 

'" Utt eaatnbuttac taoto. ill tile nelf ot .... 
•t.oe u the oaal INSiatlCD C'l,) (fatd.•DO), whlcb II 

aiaDln.eant at 99 ,., cem 1 ... 1 ot· OOJ'lflfenoe lA tbe t1ll'

•tot ot ~. at t& pa# qllt ID Sbabat.at! aD4 90 per oent 

ln. PdDa Ctb•GU~b JUW&,lftlt assoalate4)., the cepesslOD 

oo.ettlolat eQltdD of obaop ot d8 pe• aeot to 181 pu 

a-at SA ''el~ ot .._ •• :riM AtW to the oaual lftia;a\loa. 

._ ••oond ooatrilNtlGI rae'•• le ttl• aftllab11t.t' of vatel' . 

_loAn Clg) vblob l.i.IDI.ftoallt at 99 pol' Ottnl left! &t 

ooaflf!eaoe ta the ~llltr-toh ot Oata, aaft Qb.atiPaHD. . !be 

tblrt! '-te ... itlloe fact~• b tbe tami .lnlcat.toa CXa> vbieb 

s• atp.lftoaut at 99 pu o.nt ~ or ooatt.aooe in tbte 

tttat~tlot• of Patftat oa,.. SbabaW ad Guan. otautr eoveea 

of lwtcat loa aN l!!portaftt tntluenct.ftlf taot or1 to tbe dht. 

~rlota o·r Shab.aba«, Bar• at! PuMa. ibe net t.nscatta 
uea ClllA Xgl llaft tmpart:a11t effect owr tbe Jlelt of SUtll!l8r 



~ts or tbe mttplo s~lse ·~tcm o.rts.olet 
(a ttme.salea oti\JJS&o) mGJ. to 1913 

18 c rwt1 or s~ ntce 
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0.904 
C-4.7n)• 

o.MO -o.o78 •'1.848 
( 1. 4401(•1. GS)( 11.G3) 0 

..o. 391 .o.OM 1..99&) -.1.808 
t .. a. 7Mft-a.Gta> • (Last t-&.471) 

1-baba\'Ja.t o. Ga$ "1.91W -o.107 1.. 446 .o. 151. 0.041 1.131 
(9.948) •• ?.ee)• -& 7SS) ( S.988f (.t.848) ( 4.,3)4) • (3. 4e4) eo 

-o.a o.o?O 
· C-9.378)• 

s._ ·1.093 ..o997 ,.,1..104 

A~•• o.om 
(•t.fta) 

*~ 

(.a.689JC-u. asafc.a.eoa)• 

-1.1-39 -o.:sa 
l-a.mt ·-1.149) 
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____ ifiF J ts«!l 

llltl•r 21daa 
tlaaebl 

t. 11 .. 

... ··-· .. ,, ,. r·nt l F I 

a 4 
fl • • • • I • Ill 

1.671 1.831 
(3.tma)• (81.400). 

r:•H• c •r I 1 I- Mlrtr __ rrr 

8 8 ? 
7 .. ri-.uilliloll·-- .21"4 I fhll ... J !1'1 ¥U8l 

o.m1 
(9.GB)·• 

o.m.e -o •. ft4 
( 1. ??tl (.l.M3) 

lfJ ... ., •• ,.UJ!IIIilf. t#b .. I 

8 .. ···~··- .·n·IIPIUJt 

-o.M? 
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o.sa 
(1.013) 
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10 .. • m kLarwa .Ill& 
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• S&pt.ftcmt at 9& pe»' eel level 
•• Otptrlee\ at 9& per ·oeat l•et 

• 81fldrJoaa' at DO per c.d leMI. 



,11 0. () 
l.iJU 

~~- wbicb ue aqDS.tlo_. e.t 99 ,_ cad leftl ot ooatt. 

(ltonee · ln tbo flltl'loU of 8bababd ntd Muattupv- tuOQil\ 

ftelatlt'el.V asaoelatet »eJilapa a. to .-&r lowe• qtU~Dt1tr. 

lllmll.OPl,. tbe Ovose lrrqatef Al'e• baft Clal VeaU. . 
Se.nuaoe as tber Ol'o e&P.lfloat ODlf' • 90 per unl 

leYel ( eoat&teaoe ia the 6·.tet•1ote or onra, lbababad, Cbra!lpa. 

•• a ftaDehl. !be onl!all &epaot of tbe. WtWlattl.efl eaplata 

cora thea 80 pea- oeft\ tbaftp s.a tbe ttbtJJ!J..otle ot Blbelt 

otb• tb.ea ftoasbn a« Pd--. 

s.t.m ti.ki!!.J!Id&Dd .aull!&l • 

A c.-a.eeotloaal AtMt'rata ot ·t~~e t!etormlalQS tanort 

or •t.oe oultlvatlOD 1ft 8lbflll te o019Sed out .o .... a tlmtt 

pe~lo.! ot 1961 to urra. the putpOSe ot tbe .,.a, ll to 

oblene tb8 eotul •aaDt.tw!e ot the: lalpaft: ot eacdl ftl!ltable 

in. a aS.YeD r»•lo4 upoa· the •ea ator varioCJ ld.Dfl or l'loe 
aat tt.lr aHJ'qe tlelda. !be fOllow·&ns N81llt• are ObtaS. 

a.4. ·ttabl• .a, a 39). 

faldnl •••• area --.. aaioe aa «epe~t warlabl• 

c ;.) aaa ~, &9 .•• ••• Xg • t.Dt!epea&.ot:, tbe toUow&Ds 

S.DfONDCJel b&ft· bee dl'8fD. 

In 1961.-89, t.t Val onll GIA ('e) Wblob UPla&DI a potltl" 

ehaas• t..e. 67 JU cea lD f!I'OSI area UD.f!er r1oe a.aa ta 
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Rellalts ot tbe aUtJple etep.vtso J'Qiltro:ltlla ooottmt.eat 
ea. :or.-actloDd o.nalJS.t.s} 
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(t.194) 
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(1.433) (4.tm). 
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(.1.9) (.-1..113) 

.o.:Jll& 
t.S.m-)· 

i'.,.aa5 
(l.G2fD 

1.209 l.Otll •1.017 8.933 
(O.GE9) (2.aasf (1.41.0)+ lt.G3'Jl 

2.909 .0.81n 
(1.315) (-3.19)) q. o.am o.• 
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(1..194) 

.o.asa o.fSl .7.998 
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(a. set• C9.s49r<e.206> • t.a.aa ·~ 

.0.400 
(.J.tl)6) 

o.oso 4.311 o. 804 
(l.D4) (?.83J)lU.MO) • 
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o.l?l 0..001 o.9SB 
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.o.coa 
<·l.SI9) 

0.019 . 0.296 
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.o.ota 
(.,t.Gal 

o.oo7 o.GBS 
(1.193) c a.Gaat 

19 ... ?8 lallotftOGat 

Ya . .a..III'Lif !PDII ..dea 
t981-ft 

.o.oas -o.ot4 o.eu o.OM -o.ott 
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o.o10 
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o.oos 
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2u3 

Slatd.ftoant .~at 90 per oent 1-.1 ot .e-tl,.aoe. tile tUbe. 

veu trrt.satioa CXfi atabt tmve ~' as ·•ianlftoant 

obt.d'&l• at tt t.s: alttolftoaa\ at 99 ,_ eeat loftl of 

ooatt,..,. 'bu.t it •ae aesatlftll' aa•oclat.f. tta. Oftl'aU 

ltloao' of tbe ~kbletl ln tbta pedo.! otlda f8.8 ,_ 

oent varidtoa ta tba poats. ana tmdel' .rloe. 

to tbe Ptlrlo4 ot 1fJQ4.SS, lt waa taak l•rlletioa C1g) vhtcm 
alone aplained a aaase of SO ••• oeat Mt! le algalftoaat 

at 99 Ptt• o.- lwel ot emtfideno.. Ita eombt.aet etteft 

"'"' ra&ataU e•J>1du &.a per eent fttldiOD sa a••• 
area 1UltU rs... 

In tta. Derio4 ot ltea.G, lt vaa OIA (Xel Vbicb ~t 

• ohatlc• or 10& ,_ C4tftt tbO'Qib •llnt.ttoant at. eo· ,..,_ eet 

left1 Of oonts4-.. ftl (lt.,J Val al80 algnlflOd at 

90 per oeat 1eft1 ot ooan.tt.noe bUt aot O&Jlt•tbu.tor,. !be 

owe .. an IJapaot or Xa• "r x6, x7 and 'a ftplasa • ._.._ 

ex , e 
Ia tbe IMHM ot 1178-731 tbe tdk ur&.cetiOG/ aiala bola 

lta posltlOft apldDI.llJ al.ODa· a abaol• of 88 .,_ cent ea 
•scaltt.om d 99 pu oerat lwel ot aoatlfeoe. 'ibo1Jab 

x8 •• eildtloat\t at 01 "" oeot lwcl ot oonftfenoe but 

cot oontrl.b11101'1• ltg (IIA) b_. &tsowa iG~pOI'taDU &.IDI tbe 

pe:rloa npla&alftC so ~»• eat •- tiM waa at.ptftoe.at 

at 90 ,., oat lewl of aontltenae. 1be 09••411 fJipaot ot 



tbe •• ,.,~ "'. 'a• &&' g6 -· I.e ---- 76.8 po• oemt 
vutatiOa lD «•on aN:& ua4!er no.. 

&.4. a. a Ana ••u• aul:wat~ ata. ( 3) • 
a ll • '*"• r ll • i ·•-• ·r H 1 •- ntllll · s n •4' 1: M ,. ..,../ 

fttom. tbe nanaas.oa tttauatloa. fabl•ll 4t Gift be 

t.tflfe•uot tbU. ttaore ta ao elgalfloect _. or tbe 

• ..,.... ot l~:rlca:tloa o-.• the GIWO ·~ Stlttata rl.oe m 
UF pedoi otllel' tbml ,l'aiftfaU (&&) tat ottter 8~ 

of t•~lgat&ors cx41 fa tbe ,..,_ et 1964.6&) ens 19,._fat 

wbteb GM etSDlfloaat •' 98 IDt trf ,.. oent leftl ot OOftft. 

41t&ft00 ta the JidpooU.w ••to«s. fbe ftl'lable 1_, Ia dao 

toaslble ID tH Hlpeotl• ,. ... of J.Mt-66 a trmt.?at 
when• tbe vada1Wt ·X., b• itt~ on W.· Ia 1981-ft ad 

B i(!D1ftCOllt Clt 9& PGI' ftf&t lflt'8l ·Of OODfldea.ce. 1fbe VatU -....... 

a•dlnblll'' m• <XgJ sa etsdftorat at 90 per oat -~ 

99 pu cant lwn1 ot ocmf14enae lD tb.e M•peot.lft ,._. ot 

1962,..89 Ctllt1 19?1-ft but ,_at19el,J QtUJOOlatet. !be •ulabla 

X. (01A) bata it• ooaatlft l~aot So tbe ,.. ot 1869.69 

onf •&snlfloat a\ &8 pe.t oat l•al ot ooatS.41ctl'lM. 

· 1but onra11 lapaet of tb• lfarlable u about 98 .,_ 

oent SA tb• ,. ... or 19!J..ft vbU. 83 to 66 P• oct to the 

rear or 1914.85 ad ·1981-GD. 



S. 4. !. 3 A~Pea -- V Ja't€!7 Blco (I ) a 
• •• t1 r I_ 1. t _ :_ r n . _, r tr , 1 IJii. • n•L . 

fho ,..,, • ., I• co.otttolOl'lt or r1 uta• .... • 'a • "'. Xg 
wer · tbe .tooafes of 1.9h-?3 exploiD a oomld.ao! ottee' or 
81.4 .,_ oe11t Srs 1961.88, m.a per oeat .ta 1984-GS alit'! 94.6 

Pel" t.umt ia 1972-73. file lm~nlOt ot tho vulo.bles is ltmlst

DlfJ.oaDt Ia tbo ~eat!' of 19&8.69. ·Ttso 1!3paot ot lnt!llr.l.&lal 

v-e:tlcl)los ooa 'be aeea ftlfr.!l tbe fablo-81. i:fbor.- za p: 

esanlt:loOllt at 98 pOl* oct 189ol ot ecmttdoaco 1a tbo te• 
ot 19&t.ea. the. tallex ot water a9o.&1abilltl· Cis) ss etooS. 

fioGnt at the 8~ le9'e1 Of ·OODfldetMO &a 1984.81t vhGJ~&GI 

tbe ••table· x4 eni! x6. eb• a i'lesatlYe J.apaot wbleh ar-e 
' 

olpUlocat nt tbe Oetl8 levol or coafl&moe:. Ill the par or 
l97i?-7S, ia'tlls. brlantlon <Xg> b&S rremat.aet! tbo 1101t oontrs... 

blatlns factor toll<lfd 1>1 tbe varlable or watol' aYallabUltr 

uaoa ( Za) Vbose oo-ettiol«lt at •oBS'UalOD 18 a &pltt.osat 

at 99 GDt1 96 pe oent lwel ot cODtiaenc•. 'the oUter ta.otR 

Ia thta pulofl fllh negatlnlJ Q11sooiat:ett. 

s. 4. a. 4 Ar•a a&w OtatBer Rtn c r ·> • 
- _ _ F ...... ll.l.HtU ............. , •• l .. ~dl~ 

111• Oftl!'all Impact or the •~lolea m 't!rbslnl abtmt 

8 obq• in Ute af'ed UD40r 8~ l'lOG 81 expldDcWI bJ n'! 
1.8 '16.8 ., .. cent 1D 19Gt-G2, oo.s pe.r oeat 1D 1964.86• ss.a 
pu oent 1tl l96S.69 aDA 99 ,per nat lfl 197:!-73.. file step. 

"~· aalp t.a elCJ)lai.U that fa 1961..69, X, w Q1l tbe teter .. 

clatag tac,·or vblob was aSgnltJ..ooat a\ 99 ptw oent leVel ot 



et.m.tlf.eaoe. Ia the ,. .. ot 1984.0 tu ••t .oetrlbutloa 

tao•• w• the otbe •••- er lrJ:"ilatlta cx4) toUowea 
,, 1e •boa• oo.•tfJ.cteAt ~ ot ••aMSeie ox,lam e Oftqe 

at • •• e& pel" OlMlt lewl ot «atldeaoe• vbe••• tile 

•arlab1e a, u et~liGll.r tsaporttot '*' wtth ••••''" etteot. 
Ia tile v•• of 1.9?1-ta tile ••ktJle X, Sa t.be tetermt. 
alar factor ate ant l)Sp1~ a ottage o.t tao p.- eat 

auf h tllaitleaat *' • .pep eea.t lewl Of! ocmtta.-.. 

the eoablft-' contrt.batl• of ''- ••lab1• Ia tbe 

a•••• rl•1• ot ws.. •• 71.8 pu ""' 18 1Mt.-ts, 9&.8 

pe oent lD 1984.61, aa.a p• oeat Ia waa.ca -~ tbe ,.., 

of 10ft-fa bel ftO aicoittoaa' bput. X., '-- the ••t t!eteP .. 

mt.ntaa taoto• Ia 1981.89 vbleb u algaltloao.t at 99 pw oent 

1ne1 ot o&mftdenoe. Ill tbe .red ot 10G4.8&, the YatlablA 

Xu• :~6, ~8 aaa 1g *• t~seu luqniflomt posf.tlft oontrs. 
butioo. the avaD·&bf.lf.t.r ot watel' _... wae ttw lmportaat 

taotow Jn tbe ,.. ot 1088-69 wblcll aloae broqbt a abqe 

ot 17.8 pe oeat In ttte ..,..-eae r1e1a of ••••· fbe ooetts. 
olet or ••aN~alOD h a.l(fftlfloe• ~ es ,_. oeat le'nl ot 

ocmtlttetJOe. 

tbe etfeotl ot ttto vatt.a'DlM vue ora:L' 9lalble Sa tbe 

veu of 1.111--ft ana 1968-61. Ia the tuat r•• tba oo!lld.aett 



er·reo' ot tt. •artablfJI. oxplam 62 "• om obati~• .Ia tbe 

ftPiat!OD ot $ld ot atusra l'iM. lt s. wr t6~ Wlltcll 

it poaitlwlr etaDltleaat at 98 pw Cftt• leal ot 001\tJ.. 

._, tbe other warlablea 16 ami a, •llt.eb.,. eisa&fl. 

o·eat · at 96 d 09 Pel' O.t leftle of oontlfeMe o.,laiD 

.eegatl•• etten. Sa the,.. of 1988-89, tbe eftooe .. or 
x4 amt· Xg o-.. lido tbe plot\lM bat tbet.r oomblae4 ottMt 

u ... , 1•• vbleb · 01\ll' explat.D a •uS.atloa ot tD ,.,. <*Jl. 

tile &tlpoot of the uploantorr ·w•SGI>lel ta •lr· 
'\tl.llttle •• elgolfioaat ill tlte ttnt. ft\fe reue. the ooDt. 

aea otteot a~ eQldaed ar i 9 l8 64 ,_ . ..- Ia ~~ 
a4 8B ,_ oat a ltGt.tS. tH aost &Jterm~D~Dt faotOI' 

lft tbe fln.t ,.. ot 1111-89 t1 tbe l'atotaU cx5> Wlltob 

d·one. aplaiD a Ob.aqe or 91.1 pe aat tiDd u el&fittomat 

at 98 PU oea\ IM'el et CQfttifeue. !be otber btluertolal 

vaFlabl• aN Ia •• X, wbl.ob an ajgatftoG.Dt d 10 pe» 

cent leftl of ocmflthDOe bat aesatlftlr UI!JOClated. lD tbe 

,._ of 1084.88, tbe taDit l:rriaotiOD Clg) u tbe 1105Jts -.r. 

mtal.ftl taetw vboa• ooettloiet ot reantelOD 11 eltldftoaftt: 

at 99 pe oaat leftl or oontldau 'bat tbe iotlwmoe 

hpllOt se ,.., 1•• '·•· s,. oat our. 



s. 4.9.8 . l&eld of • ._. .. Rlu CJ8) 
-• ~ · l_ u J . ur 1 ·.a_,.IJ.J~t r t 1 Q • 11 

a. eoet.ae~ ltlpeot ot tbe eQlGftat:Ol'f Yarlablea Sa 

tbe lleld Of e-.... J»lee Ia .expel"leaBI 81 &1.9 per een\ ia 

ttGl.•• 7&.9 ,.. ~ Ia tbe J'OU ot US4-G8 ad •· 4 pe.

eeat m --.ea. ·fbe ;t~~SJt ot U?L.?a a.. aot ebow _, 

elpltioa.' •-· t'be roaroastoa &qQat.loa foet• at PJ'OI"e 

tu 8lSAit~ Of ledlvl~ 9UI@le otbGI" Vlaa "a. Vbioh 

kaf a ..,.,,.,e ltlpaot ot..-ltlect at 98 per e• leWl ot 

aonft._DOe lft * ,.a • Of 108J,.GI. !be VOtd' ot 1984.81 

expert.ftllOfle a Deaatlw afteot ot &11 ttt. sovoea ot lulla. 

tloa (~ ••• X ) tut AOU ot tbe UlloatON ue •&l&ltloaat 

at. av level of ooatl&moe. Oa tbe oontra&-Jt fa tbe v•• ot 
19GD-19 the ••S.ablel ot x3, .&8 ad· X., heM tb&tl' ••ot 
1a the llelt! ot ,_.... •&•. AmM'iS tbem, the l'as.atall (.18) 

a4! filA (lfal la4lwt.-.ur eQ1aiue4 a cbaaa• ot • aatt st.e 
,.. •ot napaottftlr. 

&.& ~-· ._ 1n both ·tJbe .aa1rau Ct&-.tUt• eDt ansa. 
eootlOD) va fiat tbat tbe arote ••a tmdel' rlae 11 lal"&elr 

sovol"'led b1 tb• CI'Mt S..VSaated ana, eanal lr:r~atlOA 

aw! wetor aYdlabllltr lDHx. Ia bOth tb9 M41JWll1 tbOte 

tbne taotora bG .. bleD ,__. oornlatM aQnttloaotlt. tbeee 

reotoN b•w alllo an•aeef tbe atcweaa ''•14 ot r.t.ee. &a~t. 

&981'1 the ana oad the rl«tld ot autw:m •to• ••• to be bllblf 

\atl\teflnf .,, ra.snra:u. at! veU trrtaatioa. Oil the otber btmA, 



tbe ana aacl "• rie1d ot wtate• zow are d014inatea ' ' 

oanal, taa, voU. Ql\4! t...,•U mlcat&ou. SOM Nla-· 
•toubt.p oan Qlao 'be Hca 1ft tbe -... ot • ._... rt.oe. 

!benton, .... tnifatef aNa. ·oanal ln'lea,ttm, -~ weu 
•« tu'blwell. brt.sat,ia ... ftPI faportaat tao'o" tor ctae 
Watlatlons &a the no. 0\\1\lft,loa ot BJ.bar. 





CilAP&a ., VI 

B1JDA1lt An COICUJSIQB 

fhe ,., .... , •t'lll4r u. d: att__,, to ••• tbe •t••• 
to atoll il'rlaatloa bd 4!etuld.n.! tbe .... - n.u ot 
rioe Ill Bll!lU. the •t.uJ1 •enab tllat -a•ko1tuallr, Blb.

sa •• , taae&ve •• atUl eoatlauet; to 1Ml at tho IB(tftl ot . 
-

tbe weatw. !be pl...,. ofte atUi\MJ.M tau.-. • tbe 

81l'icUltual ,...,. to uatanvabl• •Mtt~• oontl,,_. wbS.Ob 

ba•• • adftne effect • aphmltval proaotloa, lrD tbe 

prOblell a. rlfi& tbo.t1 tile pnt4.- ot ••lo111lun •• c!eep 

not-a ad weathu BleM OatmOt be bl....t trn lte tau.-.. 
Otbu taotora Saola«e tbelae' ot pnp• u•ts•loe taolll

tlea1 .... .ttat•&"*&oD ot 18Dt1. &H Uadltloa&\ eqat.pmeat 

aDt teobll01ou. to tbt.e _, tte atMat '"'- ,,.,.._da.r polttlol 

aaa 'he lat~tloa of eooW Ob8l1tteS vltb a •• to lStttna 
ttle rual .ooooar out, of tlle nat oYurd&llt. ••• tMton 

ba .. bee NepOtatlbl• tor &t.QfP1athrl. 

Aa tu .- tb• erwll'onmeatd oorst:ltiODa -. ooao.,..t!, 

ue ""' t&Youabl• tor tbe oul\lYatica ot ••• tb.ouabout 

nau. MaN tbe so pe ·•• ot •• •·tate uu se htat41 
pr~tln auuwW p1alo, &at.,.p ... a4 wltb a-.n• rt••"• 

Dyea f.a tbe platoau 1--.1 1Gbt'ta ooev,. •••• •toe la pwa 

ut .. lftlF. Looued Ill uopseal 1a,ltat!U1 dar ••••tv .. 



are ,optad tor gf'OWtb ot •So• tbr._out tbe ,.,., wbUe 

aistlt ,_.atae Ia fDQJ' moatbe from SOYa-. 'o MI'JUV 

mar tcd.l oeoatf.oo&UF t.eJ.fJii·-. optirasl ftqldr.,... IUftlblrle 

_, t»e vet. las tomtttbJee 1D ~be· aoatbl ot lt&lr · QDI't A)11Uit,, 

.,_ pletr Ia ''* Hit or tblt ,... aawau && t\defluate 

~ ot (lUGat&t, but wwellat4e Ia tame. Oeouuea or 

aa.crcaate •a&atall fltom 11ft to u.a IaDet troe all to ~ 
IUJ.v. at tfloa 16tll a.,.--. ·to t.stb on-.. t.e ._, 

enole1. to• optitlal s•-"' ot p&aav. But m tbeAe P8'lo48 

tbe •awtaU. fte~\11-• li'.J~ilatlGD "• tbeNfont a must 

fo:r austnlDSnat leaft· alone iUNOSIDBt tbe r&oe ,.othlOt·tc. 

I••icattoa 6wel~, a 8Silat- 4ctee boot. to tbe 

Bl~Qe ot 18th ceDfnwr. Iattlall.r 0tma1 s.r~trattoa v• talterl 

qp. t.•• m tbbtJ.es tweftt1-'h oentvr well ~• ,..,.u, 
trrSCf410D wen 1en1~. Stat tb.ese ettom ... •un sa 
eoale an4 •pvatlto &D aatve. !bus at the tS. ot l'at1epen,YMOe 

Bibe atate had ODir o.a raiUlaa beet_.. or latUI amO'II'tltiaa 

oftlr to a ban a.• pe ..U ot OUlt&ftl.a l&M. Sllloa ~ 

pdnoe a-aptt pnana• batt llMD fiSAe t.D mlaa'lao a..lop.. 

1HDt. 

l'tar&al.· th .,. ,_,o.t tbe an~• S.••t.c•t•d ana tn 
Bt.bu ~.~:t.V•aaeit flta 8.1 tdll&OD h.O'Ud t• 9.8 r:dllt.GD 

lleot..... the Je•aatall Of 'bofltl Mt eat snta bwtaatd 

uea bfl'le 1a.on•ed bv S t• .,,. ll\ tta. oat• or ae tmaatett 



.vea fYOra. D.fla ,_. .- to as.e ,_ eea~ aat bf s.oa ,... 

..- ta tt. eate ot pose tn&latef ueBt f'nll mt.ll pe oeat 

to •·• ,_ oent. !be oa.pnad artllth ••t• ot 81'0H dl! aet 

Srrilatet aNa. hltlnl tb• .,_,ott ltGl to 1971 wen RSpectf-

ftlr t.a •• e.1 ,_Mat: &aeMat~e ,_ • .., 

!tle s.. .. ta~tett GNa IS ......, 4lUttlnteG. lUoH tbaa 

65 oo• ft!ll ot tbo se..ate U.tsot.a uea lO ~lat»lbute49 fa 

tbne t!IID,ttlaU · ot SOQtb Blllfll' PlciA.t 9laJ Patae. Ot\fa. ani 

Bhabnbail, wbe~o oon tbm 4D ~ oed ot tllo pas •••· ern 
u t.nlga\et. tbo poroeuaae abue ot oth• 4tatrtcte u 
lov Oftf1 •u1• tfttm at lw • o.et lD ·l.l&ecrlbasb to 7:.G per· 

oeDt Ia ObaapGra. IJ~. the pJ.at•au ,.,.Utz.aota, aoltU!SDs 

Pt4Cl&U J.ess tibc 10 per oma of tbe pose ana aNa lt s..--&. 
(JA,~f. 

~ Jiate ot srCMtll ot ur&tatlOA m tile f!tatJPtota of 

Bt.bu l8 also UDeftD. 1be ~ e•owtb Pat• Ia ttw net 

lwlaat0t9 area aN b---t ta e.u.aa cu.e ,_ a.nt) end 

P<wtrlM (68.1 pe ont). Ill otber t'IS.tl'lcta tbe OOtlpOUDI 

t.-owtb f'atel GN aot ai.(JDltlonat, rattle~' 1ft the t!Utl'lotl of 

~ In tbe p1ala tm11 ot PdaaGt ftlaaba.f G1l4 Dtasbbbua 

b. tbe ·plateau. tbe7 t.liM aetatlv .. 

!be pe•oentaa• or aet awa GNa &Hllated b7 camA 

atlf tubtii•U btlw. IDONaJ..t OODilt!el'.-., SA tbU etate, tra 

19 pu otal to 87 1>• oeat 1ft oat• ~~ oMd. aJlt1 fHII l&. ,_. 

•• to rtf per oont lD tbe oase ot ••U ut1 e.-.u. . ffto 



PHCM\tGP ot ri8t eova GWOa IJT&Ieteft bJ tatat dOORalef 

be 19 p.esr oeu to 1 pu oent aM b1 otbe• •OUI'OGI fatOJa 

a& pet oaat to te per oeat:. 'ihe comp01W't powtb rates 
to• tbe state or Bf.hv - orea s.nsaatea .,,. oaa.J., well 

a~ tw.w.u. t•b tmt1 otbe~ ·eD'tlH8S nr.· .Nipeottftlr 

4.G pe• •••'• 9,.8 per ••• .. s.7 l)1tJll oent, .a.g pe•· a11D'at9. 

&lebesC oompowat aroftb •atet· SD: uu s.•saatot1 "' 
oaftal _,. v.U· ~ tut.teU ttawe bee nclnte"*' Ia. sam.,.a 
(SBS JeJ- 01tftt aft! Cpu eeDt) aatt Poraaa (MI.~ peJ' cant 

one e.s "" ees>. In tu plateoa ntlOftt tile t'-ut~ttota 

ot Oabal Pargf.IDII ani l'bGrlbatl baft reasatoftft blgber oom. 

pO'IUII ard!'tb •ate~, 28.9 per cent .... ea.a per cent nspaO. . 

tl9e11t Sa area !Jtriaatot br eaaal.. Cospanf vltb aftta 

lrrlgat~ bJ coao11 tbe compout! rate~ ot gi'Qftb ot Gl'ea 

t.nt.aatd t.r weu. a:oa tubeteU are more tmltom ta tbe «sat. 
wiota ot Blba•• Bballabct Sa t.he plaiD a.t Santbel Pat a~· 

lA tbe plateau btlf tile blgbest ttate ot t!eoraase 1n ana 

lrrSsotm! bt tatlk tiM othe• aovces. 
· .. 

tunons the •toe a•ow·ms State t.a Jula, Blbd' bat tbe 

1Gd'a•t ana ual• •tee. nelU'l# 1.8 pv oeq ot tbe total 

cNa ift India ooous ltl Blbu. So tbe ,._ 19ft. ?a, G9.9 

peJt cent Of g:I'OI8 8GIID. ai'M VG8 u.ni!u l'lcee lD 00118 t.1lat. 

ricU tt 14 aa bittb d 80 P'l• oat. 9~ bal G.lao tbe 

«.ablou esett.notlon ot: reooHS.. th9 lov•t 11e1tt Jo •toe 



in lllfia. ID nU tbe plcD!J It WM O.UYiS i$etl tbGt tft;lgo. 

tloa deYelopmoAt wold.! .rduae tb.e ore& ua8el' Jrtoe ~ 

1rlOffJQ8e itta Yield. 

\befe ON thNe ••aaoaa tor ••• oultlwatlon m 
· Dlbar. ·Ttte •umae• ttlce C Oa•a) · te oultS.fttef dut.fts Jlaatcb/ 

Apl'U to ltllf/A~. Autcm rloe te CHilD ae related Ol'tiP 

«urlns ltlft8 to Ootobel. MI.Dhr r:t• to tho most lmpo.rtQJltJ, 

ont! P"WD t'Jtuo·iq hlAet IU&.r to Rtmr.nbar/'t'to#t!u:aw • 

. AlthO\lfl.fl · Bibs.• state ttaftl'eoat aott ·Gehtnl Rlee 

Buoarob lDStltu.to b.aft I'Glauet 14 imptrCKred Dti'Glna1 tbe 

P.GNGDtaga Of l'lM aNa 'tlftl!e• b.igh Vlel.lttg '1'41'1Miet 18 

ont, as.a ,.,. oeat. Ia the nnu:L~ ANa Ollll' ntnfod •rats. 

t itmt4 •us..asoa ue , tlto:~A• 

lo tbe St4te of llbGrt cS a vbo1o1 tbo aha -.... rS.Oe 

bQs m•amatlr t!eoncsellf. It •• s.e mUllOD tMotaret Ill 

the tl't~ aver• for 1981-6.8 aat &.11 mWloa beotlld9 

«uHils tho pe•io« ooattaatt to tbe «t.,•leta vltb billb perc-.. 

'• ot t.Htaatd aHa. Oa tile otbv bGid 1rl ~iatl!ltota 

Vbel"e ·ttto pei'OQil\418 ot ant• b•S.atett t\l'lea il lw tba 

ao:I'OGP ~e• rloe bOD t!OONOJIGd d m tbe t!l8tt1lctl ot Cb!:l!D. 

PUaDt Bhaaolpv, 84btl1Ba al\8 ..._._ 

10. aU 11 tlatrlotl bat'e expePleD.Ctef a posltl9e 

oompOID! rr•tb •ot• Sft •••• area ••• rlae. fbe Oetll)OUD.I.! 

a•owttt rat.e lftilloat.ea l!mltiaal aao..eas• ltl tbe •loe acreage 

Ia tv,o tttatrt.ote of tbe plaiD wbUo teonas• la notlae4 
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-
aa.t?. RowoYer, tho porcentago uroa 'W'lt1of' lHJ.cntoR rloo 
to tho pose aroa t.Ul6~ rico 'tf49 ooro tbaD. 80 pot cont 

in tbe _.1otrtots or Patna (eg.Ga por cent) 1 Ga,o (96.07 

por oent), Shnb&bat! (86.13 por cont.) G'LV3· llb.a.aolp\1r tso.e 
por cant). t.xcopt Pclomau anft t~vr, otbor iftotrloto b.a6 

l()OO: the 30 pe~ cant of total aroa ~er rice il'rigo.t~. 

In Bt.har ac a: whOle ·tbe btlsn.to~ rtce b(lfl aooltM6 t1vtna 

tbo pflriOtt of et.U\!1• 1ho .,Jstrlotc 1ft tb.e r>latoo.u., ·aM the· 

~i0tr1ots or Soraa, ttuutttU'PVt Btta~GlP• a11t! Sln3bbbU1a 

ollov 4 fOOII'OIJSO 1ft ll"ttlant~ aroo. \'fb.l.le tbo Other as.etrlote 

but ell s.ncrooso lft tbo oroo ~er 1n18ctel! r.lCG. Sdlorse 

b~ tho malt'lUtJ laorcase fA area uafor mtcato6 rico 466 to 
:m,m bootohG.· 

t.lo tbe eroao aren uaAost r!flo,. etrtororm oropo of 

Ploe also ha.vo \fBI'lOUS rat.o of (JllWih tn tbe l?totrlotl ot 

BS:.bar. Autum r·ioo1 vbtob oonstltutss onlv G por cent of 

the total r·to:o SA Bibo.l', dJ nrc.rtm l"olot1velr on a loraer 
n.ron. fbo pJ"oportlon ot n.oa Uft6o.r o.uttmn vice to tbo total 

o.NQ Uft~OJ' 1'100 ·is tnu:lt::nr:n 1ft Ronchl il!l&t l"1Ct ( aa. tl) • In 

otbor lfi.Ctrteto lD tl\o plnt<lsq, :lttl obt::tro IS O=PCU"atl'1e1y 

loss. la tho pldo lttstrlots SctrQQ• Cbampsrcm, Oabntea tmt! 

Puraeo1 tbo poroontaJo le a.bo-vc 10. llutU!!m. rlce Ja tl!ltnlJ 

reiD f~. Area un.t!er nutl!!:lG rlco b:J> tmrocoo6 ~vina tho 
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:o t.uA7 porloat. fbo lncre:aso6 1ll area Je O..'UtltOII 1n t bo Cbom. 

paraa ~totrlct ( compoun4 ;rwtb ll'oto 4S.93 por cent). IIO'JIGVOr1 

S _.SOtrSctG ba9e renJ.oteFo6 e DOgQttvo srowtb #Ate. 

Winter rico is tht!r mo.Jo~ z-tco orop, oompria.tnll 110er1v 

90 per eent of ttu> total t-'loo aron 1G aloost all tbe l91Dt. 

rlota or Btbor. It .t.o b~J trrigotot! ( ~30 po-r cent) 

rteo J.n Bt.bar. ID Oata eaP. fo.tna neru-11 tho eDtlro rico 

(99 "" eont.) s.n lnlaatell. boept. Palalftsu llht•lot1 In n11 

the Ato~trt.eto of plntoau. irrtrBt~ t11.fttor- l"lca Ul very leOo. 

ln gettGJ'ol BftOQ uMOl' Ulfttor. rlee QP. Voll 8fJ lt:tiUGtGt'l W10\0r 

~tao he!J tlal'tllnall.T ~coNan~. 

SW!ltllatt rlce ta vort lmsllnltlout la Sltla.r. ID ·oost 

of tho, "'1st•1cte tbot oonnt1tute less tboo 0.02 POl" coat or 

totd areo. tm6~!!f' rtoo. fba hlghont lteelt 10 onlt1.1G per 

coat tn tht> f!tatrict of Pvnoo. B~aver·t t.t iG tuU In tgn.. 

toll cnp dil tbo AMQ Ull6er ril~!!f,.iCO ta tne~oCS!ng. vhoro#er 

thor& ie aft .1Mt'e/JSG. 1.11 'tho U!'qAtol! GNO. 

BibR bas tbo lovos:t p1ol~t 1n •leo, 189 11tf/heotllJtO. 

ibo intsi'OdO lll lnSeatQt9 rleo bat1 only aQrglftRJ. ottoot 1a 

tbe Jlel·tt. tho CO!:lpount! arwth tn tbo vtoltll lo B!bar atnt& . 
t.B T'blY o. 70. na.tber 7 t4ftatf'tcts bove roatsterat1 noaotlve 

ebt!ll!e lD grovtb rate. /\bout ~ per oent c«noountt n.rOtttb 

1n tioltl 18 vttaeasolf ·O!llg lB Pntntl, BhQ3ol.putt anA Pumoo 

A tot ttoto. t:Jtntor rlco aeneli'nllV at.qes a blttber Jt.ol6. 

tU.flbost rlol6 to obtall\06 S.n PntDD. 14.87 lte/bectatJG. tutornao 



/ 

rlelf! of autumn rice Sa 651. lq/hectaro and tbat of' tt\lfimOr 

rt.co JS 981 ka/boctatte. It So A'I.Gtresst~ to noto thnt 

tbG eOJ!lp~ !'fi'OtSth rate of vlntor rtco, tbe mODt important, 

1G negative. Ylo16 or cu.omor "leo boo tho hlabe9t COtJPOUGtl 

0:rot1tb rate 3.60. :it lo '~err blgb ln PtJ.tnCi vhtoh bas roass
torotll tbo Srclftb re.to o.t so. a. 

Pl'o6uctton of :rico 10 lnto»-1lftlr.o4 vttb tlr$tl e;alt rle16. 

Tho totQl pl"'6uetion of rtee ban increli!SoA h~D 4.4 M.'f. to 

4.8 M.t. tho VOt'll! to 70U lhara.tlf!lA or pf'08uct.t~ from qtrOrose 

brlcnG out tbot vltb 1n'l8Qto~ o.roa lGSa tb.tm m por COQt, 

gnnter JJl tbo fluctuation om\ tlw:tt'Wltta gets ro6ucal! v ttb 

tncnasa«! ln. trrtaatoa lll"8a •. 

lbU3t tb~ erf14tb or tl'rlcatia pla;ro M · blportant rolo 

m the ehflft~O ot .ana, tlelli aaS. prOt!uet Ia of nco. the 

m!lrtso~ moroG.1lo, 1G aotloe:t'! 1o tb.e ~lntrtota or B!ha'f' p1Q.lft 

(C'!«ctopt Kon:JhJr). I.n tho 6istrtote of B1bar Platenu Onl.Jr 

two ~lstrtottJ, Glft«l\bbta l.iftP. nenctts. have el'lovft nJ.gnttloont 

Hnult in both ana ant! lte16 as woU ne lft. trrtgo.tlon. 

The otwty r<Weolo tbat vartotloU9 onvlr~ntol on~ 

toobnoloaloal v-r:u!•1ob1ca oHrolso o ~omtn.ant otreot o.n the 

oren ~ Nlo16 ot rtce. JlmOrlS· tbo!::l ivrtaat loa aloao oxplot.ns . 
nbout GO pt~r oent V'orlatloo. 1ft nHn t:1D6 ;telt! of' rloo. But 

the ralnttlll ospla.t.a only 16 to 20 por cont VAriat Lon lrl 

tho .a.reo wberow in .vlol6 nn8 partS.OUl~lt tn atltum o&-OPt 
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:lt oxplat.M ooro tbett 40- por cont 'ttorint loa. :WbUo tta.tor 

evoUabUlt,v l!v'!cm oxplo.lrtD a'boU.t 20 to 30 ·pos- CQnt tn tbo 

aroa an6 40 to 50 por cr.mt VGJ'.tatl.ca 1ft tbo VJ.olit of t'loe • . 
All !n com\)lrlntf..OD GXplnloD mon tbm ?0 por oent Vll1"lctton 

in area an~ Jlel6 ot rico vbtch ldi!lot:ktO!J th$ oo o of 

toctmolottloal tODUta ll.ko ton11taero, li!V oto af\0 utlO~. 

To Cotrelu;1eJ tho fOUWlfta J.ntel'GOOOG ~ b3 4i"t.:.U'l1 

ftom tb.o onolp s.e, lmpa.ot or 1rrtaat 1• l!ovelopoant on. 

rico aultt.va.ttoa 1.t1 BlbtWJ (t1) tho rloo pro~Juct.n:n tU.strlcta 

.. 
• 

1n otate n" ottuato! lD ttle e~U!ltom part or tho otato (Purnco, 

llan.tba1 Parg:o.tlt:\011 61Dflbbbun otc) t~blcb . .rocos.von b.J.{tb l'oilltaU 

(b) tbe J.:nonane 1n 1rr1goteB uon .lG469 to lnoromo 1tl tbO 

total oroppo6 Gtea Wl"or rtee, esJPGOSnll1 ift tbe 61otr1cto 

bo~S.ncr lOti trrlfjCLt.o6 aroa. ( o) eS.tb more <t!ovolopmont ot 

1e.r1Qntion pnrt1oularlf oaGill inlgatiOllt tho Ol'Oa untfer 

S\Cl!Der l"'lce baB lftONaDoti~ (d-) In tbe ~lStrtetO ot Patftt.l, 

tlnya c.nd Gbcllabad whlcb btlVG :relotl.rel.v hiab peroontat.IG of 

lrrlgatGd area, but tbe 05a Ulllfor r1cG ltl atoaft3nt or 101 

\11\S.cb lew!s to t.ho eott.clUSiOD tbat erops other than. r1oo lG 

cult1vnte6. (o) lJ'rt.satlon Ao1t01opnont toni.Je to f'Of!uco tb.o 

roar to year flu.otuotton 1rt tho proituotlon or rieo ln tho 

t~totrlctc ot Gbabobel!1 Qayo., Daborso• Cbeopavo.n eDt'! Aa;oebS.. 

C f) Canal t:n<~ ve11 anR- tuttevoll 1rrS.aci.tloa c.ro tbo tlost etfeo. 

tlve esplanotory vartabloe tor tbo vorlattoa ln Ou:l!lOr crops 

of rico. 



.Slnoo tho osplonatory mOtlel .,ovolopc6 be1'e boo (fivon 

vorr cMOW't.~geouo rGSU!t• tt coul., o10o "o Qp))11olt to otb~ 
lovolo C9peoJ.o.11,v at lower lot'el or loletonoe • oncbGJ.. 

'lho 1rGl'i®iCIIO in pb)'OiO.SOOlG-OCOO.OOU 0Dn~.lti0t'SS at mtoro. . 
lovel, ~o ·1t Smptuoatlvo for oudl e 1Qifeptb ot~~~ ot tho 

rice ot tho vUlo!o levol w·1tb dete gemrct•tff tlu'o~ .rt.old' 

tfOI'Jl. 





APPE'flMX. 1 

D1f'lrllt1~ of tbo terms uoe" 
Comp01mt1 Orovttt ra~os e;. Lmoar rates of lncrens·o 

!be oompou.n6 .. grl711th ratos reflect the str:eftS'tb. ot 

any movement, tho lmear rates ot :JaorGQSet wbloh 01'0 1ft 

actual (rather. than \percentaae) terras, ·sbow us tbe impact 

of auob movement, rr:ee tro::a the mapttu~ of a g1ven sol"109 •. 

B_esldes, tbo linear rates are aill11ttve: ani! are less o.enas... 

t1ve to terminal vol~. 
I 

!'a cccbtno rdnt&U an., li'r1gat1oa aallef! water avalla.. . . 
blltty tnlfox. ''l'be conoept ot water roqutrometlt ot orop anA 

otf'ectlvo raS.ntaU are basSs tor cOQputtna tho vnter avauo. 

bi.llty tnt~~ex. 

Etrectlvo Ra1ntall • 

The otteottve rainfall valuo 1B 6etlnet! on tbe doptb 

or rainfall oqu1valont to tbe voluma ot runotf. The e\1alua. 

tlon or etteetlve rainfall iftvolves messvemente ot ra1nf'BU 

ofJ/f/Or ur1ge:t 1o.n.t losaoe by svttlce runott1 percolation 

begont! tbo t"oot£Ono an~ aoU mo.tature use b7 tho crops. 

The monthly otteotlve ralntAll GaDnot uoeelf tbo 

eonswopt1ve uno value an~ 1f t1oos, tbo lower voluo ot tbo 

tvo 1s takon. 
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J<loiature trt.mBter troo Q vegetato~ surtaco to often 

referred· to G9 ovapotran3p1rat ion, Bftt! vben tho moiSture 

supply in. tbo aou. iS unllmltfd! tbe tere potetnt1Bl evopo. 

trat'l3p1rat 1011 ( PS) sa usee. tt has bee suggesteR that 

PE can be ~etlnot'l mo.re· speclt1cal11 as the 9\fsporat1on 
' equivalent or the avaUable net ra~1at1on, i.e. s 

PB :t RR/ L1 vbere L t.e tbe !!lGtent beat of' vaporS. 
· zat.lon ( 5'1 Cala 1om ovaporat 10!1) 

Coottlolellt ot VartatlOD t 
It _ II•. M l l ····Ill !!tl·- •• 1 .. **"!1'4!11'&11(-

the stao.4arc! deviation iS aa abdolttte measure ot 

I!!Spersion. l'be co:rrospon~1ng J~olatlvo measuro IS kD.CR:m os 

tbo oooft1o1ent ·ot Yeriat.1on. It Is \1Se6 1ft sucb problems 

where vo •not to eompta.re tbe 9arlab111t7 rJt ttto or more 

tbt\11 wo sortes. That series for vb1ob tho coettic&ont ot 

VBr1at1on 1s greater iB said to be aoro vartablo or coftvar-. 

ooly leon consistent, less un1torm1 less stablo or loso 

bomogeno1)~B. 

The cor:rolatton coettlctent sumoar1sos 1n one tlauro 

not only tbo 111onree or corrolntlon but o.l.Go tho AJ.roctlon, 

1.o. whether oorrolatlon ta poslti¥e or llG(JatS.ve. fbe cootf'i. 

c1ont or coJtrolatlon oeasures tbe t1oa:ree o:t rolo.tlonsblp 

between two seta of tJ.guro. 



The statSDt1cal. tool vtth help of' wblcb vo oro SA. 

8 posltlOD. to estimate (or preillct) the UftknCJWn YnlUOS ot 
one variable from knOtJn val:ues of anothGr varla'blo 1s oal.le .. 

regression. Regress 1on eoettlclent atvga tba value b7 

which ono variable changes tor a unit cbango s.n tb& otbo:t 

ve.rlable. 



1.\PPErlntX • 2 

Bto.t1Stlonl 11quat1cma 

Coottleient ot Variation 
1• • _ ,..._,_, r 'lfiWIIII!IirTrtrlll ., ll'tMtlila" c ••• 

Coottlolont of var1atlon is .,enotoil by tho SJ'l!lbol 

C. v. an~ 1S obtalner.! as tollown • 

c.v. (j 
= .... , •• ··-·- ...... JIIIJIC -X 

<r = Bteru!arlt ctevlo.t lon 
i a t«es 

!tt~i" -!'!!~''t!\l'~~--~t'IS!J • 
It ts ool.culatefl by tho tor-mlll.a.a 

til a I 4 PE. ,• • ~.':-t_.;:_ S ~ 
GSA , 

WI = t-Jntar ovaUobt.llty tn~es 
1 o $f Of lrt>iGa.te.t ~Otl 

Er = ettectivo ralntoll 
GSA = (Jf'OSD 90/ID aroa 

£s~~ .. ll!2'!!h .. r_ag a 

Co:npoun.J !JI"CWtb rata 19 oaloulatof! bJ tho toroulna 

r 1a cnnu.a1 oompountt ttJ"OLftb rate ( 1ll sn 
r, = aroo., pro~uct loa ant! 71eld 1ft termlnal year 
t 0 " aroa, prtHtuatJ.on =" 11e1~ 1n 1nltltl1 toar 
t = t lme· mtenal. 



by tho D pbol 

'~"' IS I 

(~X)g -a 

~ "' c own or tbo prolhtct of tb<> 40trlttlons of 
x ~t! ! oorteo ~ tbotr CBomr.tett. 

"E-s
2 

• eum or tho, s qu•~ or tho t'!ovla-t iont of 
.l sel"tcn r.om an eootttlot! ttGaB. 

~ ,o = a\1!.1 of tbe sqta•es ot tho levlat ton of 
f sorlcs from aa coswaof aeao. 

t. test 

~z = stm ot tb.o (l9ovlat tOftS ot X aet'loa tJtom 
en aoouoetl oorm. 

~, = suo o.t tbo tlovlationn of· t o.orle.s ft.tOt!l 
en cscuoo"t'l soa 

Q a ~or oklorttatlons. 

the test or o tgntf'totlftoe tor soro oJ>I!or cOI'relett.on 

coefttoS.ont cmP roaresolon coettiotoat to ooloulotot! to 

tbe toroul.o. • 

t = 



where •r• reprooonto the oorrelntlon ooettlciont 

Qfti't 1tlt i£J tho lltlabor Of ObtH)J'9'4tltm!!l. 

11 .. test 
1- ,_,. !1 "·· 

T!. tGSt torouln is a6captel! to t:lOQGuro tho mul'Splo 

corFolntlon eoofi't.oi<mt OSJ#i toUowet 

vl'loro, 

a t mUltiple oortoelatloa oootttoient 

n = no. of obsertat1ona 

P = no. or VOI"lnbles liDo'«! lr1 tbo· mallB\If'Otlcmt of 
oultlplo correlntlon. 

i- Vtll.ue 
I± a• 

As tbe vnlue ot • R' !Dcroases w :l.th ar11 a~Pltlcmal 

Sn:IJJ.oator an~ mo1 lea~ tl) tbs wrong roaulto iD tho Gl\QlJEJ te 

ot r<tttrosslcm aoottlctOftt. 'iborotoro, fll tbe Value of •rt• -ss oon110rtg~ tnto •a• whtcb. ot.~a tor average f!Nltlplo 

correlation ooer.ttclonts a~3uate.! tor tba ~earee ot treet'tom 

ln tbe ostloGt len ot •oaroen lon cootrlolont on the tollcr4 ins 

t~cu 



'l'h.o t'e{t!'e9C lon oqunt ion .of • r• 011 'X • !D oxp~"SS soA 

0!) t0110ti.SJ 

- ... 
X.C•-a) <t•J') 

b a " •• ,, ... .,., ... """'-""::"'",', , ............ ....,... 
l"( X • • ) 

or, 
G"£ •• a n-
~!C 

•a• ID tbo tntorcopt Mli ''b' ropresenta tbe regreso!on 

ooottlolent of tho 1nd1vl.~. VGI"lablo;. 
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_Al<'t.Jgt). nHP•e;i)· cffe~tir,; Jai;.f~tJ ~t-·, re!:tftd to t·u:;L! r.HO . .tt"f.!y r~~t .. f;:l~ r 1.d rnrau ntoufh!,· •:nn!'f~H.ipihtf.: ~-'~~-

~'il"t'.~;lly 
Il:t..lil 

r<~ ;,; !'.til 
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25.0 
37.5 
50.0 
62.5 
7).0 
117.5 

lOO.O 
112.5 
125.0 
1375 
150.0 
162.5 
I ~'.0 
1H5 
200.0 
~J:r 
250 
275 
:oo 
3:'\ 
35()• 
)t'l" 
·tl\) 
4">·~ 

7.5 8.0 
15.0 10.i 

S.7 
17.5 

22.5 
2~.0 

-;;t:;d 

I, 

I 
I 
I 

24.0 
3:?..2 
39 7 
4fi.2 
50.0 

at S;i.1 

I 

26.) 
34.:-
42.5 
49.7 
56.7 
63.7 
70:5 
75.0 I 

+ 
I 
I 

-ilt 122 
I 

9.0 
18.0 
27.5 
35.7 
4U 
52.7 
60.2 
67.7 
73.0 
~1.5 
StU 
95.2 

100. 

9.2 
18.5 
2~\.2 
36.] 
.:6.0 
55.0. 
63.7 
72.(} 
i\0.2 
'67.( 
95.2 

10.0 
19.7 
19.2 
:N.O 
4~.5 
57.5 
66.0· 
74.2 
l:l2.5 
90.5 
98.7 

10.5 
2().5 
30.5 
40.5 
50.5 
60 . .2 
6'!.7 
7"15.7 
S!:/.2 
95.7 

11.2 
22.0 
33.0 
.tJ. 7 
5J.? 
63.7 
73.7 
83.0 
92.7 

11.7 12.5 
24.5 25.0 
36.2 37.5 
47.0 50.0 
57.5 62.5 
67.5 '13.-; 
77.7 i-'&.5 
'67.7 95.0 
98.0 105 

l<\'1 l !5 
118 126 
127 !36 
135 145 

I 
~ 
I 
I 

! 
I 
I 
I 

a1Tt6~ 

102 
109 
115 

JUG 
113 
120 
126. 

10--;. 
112 
120 
127 
134 
140 
lSi 
161 
171 
175 

!01 
111 
120 
123 
135 
142 
143 
160 
170 
lSI 
190 
i98 
200 

143 154 

I 
I 
I 
I 
I 
I 
I 
I 
I 
~ 

25 

l. 
I 
i 
I 
I 
I 
I 
I 
J. 
SQ 

', 
I 
I 
I 
I 
I 
l 
I 
J .... 

75 

l. 
I . 
l 
I 
I 

l 
I 

I 
I 
} 

100 

121 
125 l.B3' 

-.u·r9r 144 
' 15{) 
I 

I ... 
125 

i!t7}J7" 
I 
I 
I 
I 
I 

175 

151 161 
158 HiS 
171 J bl 
183 194 
194 205 
203 215 
213 224 
220 232 

- at'33t- 225 240 
1 -an1:r 247 
l I 250 
~ ~ --ru:n:r 

100 225 250 

12.5 
25.0 
37.5 
50.0 
62.5 
75.0 
87.5 

100 
111. 
!21 
\32 
143 
!53 
164 
170 
178 

12.5 
?.5.0 
:.n.s 
50.0 
625 
75.0 
87.5 

100 
112 
l25 
l37 
150 
160 
170 
179 
188 

12.5 
25.0 
.),_.) 

.50.0 
62.5 
75.0 
87.5 

I C-o 
112 
125 
137 
150 
162 
115 
I~S 
196 

12.5 
25.{) 
~) '·) 
50.{) 
62.5 
75.0 
87.5 

100 
ll1 
125 
137 
150 
Hi2 
liS 
187 
"00 

........, _____ _..._ _____ . _________ _... ____ .,.. ____ . ____ .. ,..,..~...___~......,...._~..-.--~ 



, APPOO"'X ..,. 4 
AnnWll tsator Ai!tnllnbllJ.tr Ini!mr 

-· i # rt••••-•••os! •~nw•rUPifFJII Y 11: U t ir4 t lit 

-·· 1 • 

14M 
1641. 
1514 
G14 
a 54 
G$2 
55? 

1143 
125'2 
624 
Gas 

JU!!?t. e.!~~ 
o. I?~:On~ 847 
Hasarlbo!lb 65<\ 
fla11ctd. 627 
Pal~ 1054 
f'hctlbae 1e 
9 tnftbbhte 535 

726 
544 
433 

1023 
5?4 
ss; 

1417 
1523 
1391 

535 
1m! 
441 
!:R9 

1110 
1273 
614 
618 

ll/84 
1650 
1513 

G44 
?B3 
594 
610 

1119 
1291 
802 
658 

?30 !91 
S41 ·699 
544 ·G:D 

1017 1046 
5'74 575 
58? ·no 

1 I I • ._. 

14.93 
1651 
1638 

426 
7iS 
403 
510 

1127 
1297 
235 
749 

1493 
1?50 
'1525 

1S8 .199 
623 
ll46 

lOG? 
1300 
134 
?34 

• PI 7 •11: W I liM ... lTP'till J l I I t•q W. LB I F 1 M _ •tr llli: "l'IUIL.l! - t • It • , ••. d &IIIII I --· • M li :et U •• • I I t a • .. f 11 Tlll .. 



APPmtl>IX • 5 
Atmtlal A'feraa.a Ra1nf"all 

II I I I ~·- • "' ... .. ....,_.I •• il_ I • fi. II! I I , ... .. ,. 
.. ........ IIi ....... ~ .. -· 

'n19tr1cts 196t. 1962. 1963- 1964. 196&. 1.966- 1967- 1968- l9ED. 1979. 1971,.. 19'n. nomal 
S2 63 G4 as 66 67 69 89 70 11 ?.>, 73 Rafll.tall 

lUbs .. i:lilta 
Patnn 1290 1122 \209 1143 949 631 Bal 981! 119? 914 1.151 751 952 
Oaya 1320 l?OS 1116 1011 ?54 818 1018 1024 1137 1023 1988 749 1161 
Stulha.ba.R 1308 872 975 11.22 753 568 9?1 94'1 995 lOU 1340 665 1123 
Sarnn 1032 10?8' la99 1013 953 Bll '189 lOS! 141.6 1276· 1043 1032 11.21 
Champ o.ran tl70 1401 1553 1504 1299 110'7 1086 1223 1·575 1605 1392 1072 1391 
tfu.zo.ffarpur 1004 tom. 1181 1308 1190 659 1040 1056 1285 1016 B48 997 1184 
Ttarbha:aga 11.6? 1196 13'.!9 1138 1229 966 1d33 llG 1066 1371 1060 961 1260 
Bbagalpllt'' 1215 11'18 1208 1113 939 112 915 1257 1311 939 1518 742 1166 
t·for.tgbJI" 1067 1701 1358 1086 1118 709 ~1 1425 '1273 1~7 1284 ?;16 11108 
S$boi"SG 1.l29 1703 1.623 1075 1205 1018 1068 1.058 1418 999 661 8?8 1385 
PUJ'De!l 1464 1539 15'73 1449 1291 1141. 1116 1985 1804 \50S 446 l.2a? 1586 

.utml J!latrJaD 
s.Parianas 1247 198 1335 1186 1114 1105 998 1988 129? 1451 1?'63 915 13?7 
Dmncb lt;OS 1.033 1190 1114 993 741. 1032 1616 1059 1237 1695 881 1258 
Pal.oman 17'Z4 uaa 1435 1365 1151 1097 13?8 1295 lt!S! 1525 1792 1291 1493 
Basor1bnab 1546 lOG& 1052 1416 1039 723 1387 1330 1052 1312· 1485 1068 1335 
Ttbanbtl6 1445 1016 1326 U58 88? 896 1280 1634 11)85 1420 191.2 1147 1311 
SintthbhU!ll 1441 1049 1319 1350 1111 1.29G U83 1316 1135 1340 1440 1093 1435 

Stato 1318 1172 1300 1230 lOGO 873 1050 1253 1253 1249 1295 0952 t2?a 
~--itt<4lJif .... H1 ... 

Source a Season and Crop llept>J't 
l:.~. 
l.\:;) 
~ 
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AP PF.tN'MX • 6 

Llst or High il.elf.'Jlog VBileties growa 1rl Btbar 

' 
zone I • Bortb Bihar PlaSM 

1 - _ . q_i'l .- ll J *I II If,._,. ± .. f a Q p $ 

Area to the nortb of' Oangea R1Y~ estenAt.ng to the 

toot hills or the H1aalayas (Purnea, Saharsa, north Bbngct. 

pur, north f4onttbyr1 l'arbha.nga, ~aarto.rp~, Ch.ampuan an4! 

So.ran .-.tstrlcte) • 

Pret1omit.&ant Varlet, les 
lt5frlii 31caii ' ... · *·· - · ... 
G 1381 13C 1626, Cb 1039t 
Puaa 2.~11 Pa6tna1 

Pro.bleJ! 

i9fam.,...O.~aa • 
Barlt• Puss. 2-21, Pr&hla6 
Batna 

La~el Site., IR 8, Jaya 

tiS&U.£ ~ J 

Bar11 anA. me,lut!U 
BB 3, BR 4, BB 511 BR 341 

Mnl1n3e., Mabsur1 

La.to • 

'1" 1411 SR a, BR ? 1 f 31 

na 91 BR 10, na 13, ( tor 
tloOt! at rocte4 arellS) 

BR 14, BR 15 (tor t!eop 
l1ater aroaao. 

' 

Btlla, Caut~ery • Pa&na, P~nbla~ 
Nars1ng1 _ VS.Stmu, Sabarmat!1 

J amuna, PU1Ja-2-a1. 

Prahlatt, maro itl.th V1Sbml, 
Ratftflt Pusa 2.21 

Slta1 'neepa, 1o:ta1 lR 81 
4l"cbaaa. 

Jauan.tbl1 In 20, Prablalf, 
RaJ'S lng, Vistm.it, Rt\Jenlfra~ban, 

-?.01, Arob.ana.t ,.,.epn, Sita, 
Ratna., JaTa; IR a, 1-fQboul. 

Potl1tl!bsn 1, Pr:m1lfban 21 

84-117. 



BR 11 onlt DR 12 ar-.c tho p1gmentet't vratottes mro6 

tor erat!icats.ns oes«o. DR 11 has strQV.oolourod hull; 

BR 12 bas dark goll! bull colov. DR u !s a fortD1tlbt 

earlier to tm 12. 

Areas to. tho aoutb or G:mgos comprtslrlg ~atM., oayo, 
Sbaba'ba!, 6outb Bboaalpv M~ South Mor.agbyl" como Ia tbis 

Pret!omtnant Variettos 
r1'Q 1 PI .,...,. .. Pitt I 1111 .......-.. 

Summer Crop • 
'B 1381 Ps.dma1 Prablnt! 

AY&mm Cma.' 
EorlJt Crosn B ~. Cross 116 

Lo.tea Jaya1 IR 81 Btta. 

Early alld r-1~1um • 
Bll 3, DR 4, BR 51 BR 6, 
BR 341 lfalmJ a, ifabsur1 

Late • 

T 1411 BR 8, BR 71 ! 31 

BR 9t Bft lOt BR 13 ( toJt tloot1t 
attocto4 areas) 
BR 14, 8R 16, ( tor 4!oop 
wator aroo.a) 

Bola, C~Yery1 Pa6ma1 Prahla~ 1 
11ars lnth Vtsbnu, PttJa 2-!1. 

Prablatlt1 llars 1~, Vtahnu.1 

Ratna, Areho.na.. 

Stto, f.ecpa1 Jaya, IR B 

l a.yontblt IR 20, Prchla!, 
Viatmu, Nara1ng. 

Panl~'ban 1, Pan1A.ban a, 
64..111) 



Renob1, Haaaribagb, Palema.u, Tbmbnt11 SJ.Gshbhum 

an~ Santbal PaqaDQS A!Dtrlcts are comprlalng tbo area. 

f!£!tl~~&eel. YJ!r~rak!! 
Early s 
faN" Lan~a c 

Brown Oora 23.19 (DR 16) 
Bora. Oora 5749 (DR 17) 
Black Gore 

Don III 1 Early Varieties 
Kolaba (DR 1) 

Y}on II • Mef!lwn Var1ot1es 
flargu.ta (BR 2) 

lj lllt.et 2taa ' 
III • l.tralnet! areas • Dl1 34 

kioll. ~rain~ areas 
BR S, 'r 141 

'Bala, CaUV"C!l"Yt ltlron1 

Kanohms 

Prebla", ttarslng, ·Vishnu, 
uobaa 

IJJ.ta, "eepn, Jayc 
IR 8 

Pal\1~ban 1, Pan11!bo.n 2 

lQ1tmtb1, lR 2S 

....... • PI 1 I..,; t . .... .,,,·-·at I I t' ,_ I!IIU !J 1 ........ ,. 4 -

Source 1 1 ItQJ)rov~ Rice varS.otles tor -'lttercnt 
Regions of 1~1a' t "01reOtOJ'tlte Gt 
Extension, ~~it!tl:l o~ .. ~gr19.1!l,UJ\g 
an~ Irr .tgat1on, i1cV t'tolh1. 



APPBff'!'IX ..... 1 

Peroentago or total trrt«atelf r1ae to gr09s al"'ea UJliJer rice, 
~~co ot tltlf'terent Crops o.t r1o.e s.rr !gate" to groas area unf!Jer 
~1ee an., sbaro ot total irrlgat~ r1ce 1D tllo state (1961:-63 

anlf 197t-73) · 
4 II I 1 M 

P WI•• I !#7 P.il ill ._ IR'- J 1 If --~----·-·· 
1961- 63 •• 1971- ?3 

r a • n 14; • iii r r • r • .- "t' a •• tt I •• -,_ 111 • 

nut. AIAiV AlttiB! AISBf flil/ n:tst. AI~ AtwlV AISR/ 
!11\ to AliB tJ::IB ASR GAR Tift to AAB AWR Aft 
State State 
!111 HR ---·-·---·-•-••-• ·--··-•n-o -• .....,........,.._,...,.,.,_.,._,lfl_•••-•-• ---""~~'-'" -• -• .,_,. ___ ,,.,_., ___ .,..,._, _,_,_,. __ u• -• •-~~~-···-·-•·--n"""'•••~IHI-...,....,,.,,._..,_.,.._,, -8""""' "-~•"'-•··-·•~...---, -~--""""""~~•-' · l_eta· 

J;MJu:,...UalQ 
Patfta 
Grqa 
Dbabab!V' 
Sr.u-an 
Cb~a.ran 
·-luaatf"arpur 
narbhatl$G 
Mongbyr 
BbQtJal'PtU' 
Sahara a 
Pumen 
IJtlnt...Elatem& 
s.ParttDDa9 
Basartba.~ 
Rancbl 
Pruanau 
'nhanbn~ 
s lngbbbt.t:!l 

atato 

1.8.89 
6.28 
1,45 

61.,61 
7.44 
1.63 

aa.54 

13.47 
2?.6'2 
23.83 
0.18 
6.01 
0.52 
0.33 
7.40 
6.74 
o.w. 
0.04 --

-.. 
--

1.90 

1.01 

6.01. 

94.69 
97.90 
87.,00 

1..5\l 
30.75 
6.19 
2.71 

65.61 
?5.91. 
0.77 
0.03 

--91.56 
33.90 
• -
---S?.99· 

55.!3 -91.01 
8.90 -so. 59 

10 .• 89 
2.1? 
2.72 

ss.n 
1.65 
5.04 

33.17 

-----

99.20 
99.00 
88.40 

1.48 
as.oo 

1.9G s.so 
63.20 
81.57 
21.44 
11.90 

5.95 35.30 

53.60 
97.80 
86.90 
99.00 
99.00 
71.50 
83.70 

________________ ._,......,..,. ,.._ ..... ••• r ra-. ....... _. ... ,, ........... ~~.,._ .... lW, u •-• 1 id: •• 

fiR = TOTAL Irrlgatt!Jt! Rico GAR = Gross area unsar rlco 
L\It\R = uen un~er 1rrf.gatet'1 autumn rica t\AR = Area undar ~utumn rico 
l\It:fQ = 4 raa. un~el' .ll'rlgate~ w J.nter r1ee tJ3R = Area \Ul~ar "mtor r!ee ~ 
AISn = !krea 1mAer lrrtaated s un:1or r1eo r.an ~ Area tm.-'er 9u=er rico. <:.;) 

c:,.~. 



I W 1 ••• 

~·Utdl a too 
~ 
Shababni! 
8Qf'QD 
Cbattlpf.ll'1ll'l 
!llusnfh:rpur 
"nr-bhfl!\l!n 
tlcmttbrr 
Bba~atpur 
SnboJ'Sa 
Pum.ea 

Poreenta~o ot aroa w.tte lllttoront cropo of ao teo to gt"039 
aroa un4or r1ea .,. . .. t 1 &ll .... ll'l MF b ...... , •rr 

1DG1 .. 63 

o.tt 99.S8 0·.02 
o.40 93.59 o.o1 
1.81 99.15 o.os 

11.2'"\ sa. sa o.at 
1~.74 aa.t4 o.oa 

4.!?.? 95.69 0.03 
4..44 95.4! 0.04 
1.22 99.92 o.OG 
o.aa 9~.61 o.ot 

to.-m 99.00 o.ot 
19.73 80.9? t.t6 

• 1- 1 A •• sa II tii!FB • I; 10 ¢ ,....,_ J Jilt Ill I zl_ :lll If 
l7 - -~~-

19?1- ?3 
* ..... _... .. ...... "' u ·"'·-·. ~ ,., .............. - .. . 

;l ot lll'oa S ot tll"oa. $ ot area 
unlfor Ql,ltU.. tm~Gr' VID;t- UDdQI" tll.1.!:!:1m. 
m rlcoJGAll o~ 1'1c0/0AR. or PlcO/GA\1. 

_, GMI ......... ._._- keM•J'tl' IJIIf-.t ...... _,_ J11F t· T fttrt. .... II l lJ .• a•ll:'- lll!lf.l J 

o.tt 95.27 3.62 
0.45 97.19 1.?6 
0.91 99.71 a. as 
18.61 80.83 o.G? 
91..63 62.04 16.33 
5.39 9~33 0.31 
6.04 93.153 0.43 
o.?B 97.0'1 2.15 
0.43 99.99 o.ss 

1.0.98 a<i.12 2.90 
'21).49 79.65 0.83 

~ .2la!ie:s 
s. Plll'gll!lO.S ~.90 ge.9'3 o.on 1.91. 97.90 0 .• 19 
Rt~imt-lb~ 2.M 9G.99 o.ot 3.99- 95.67 0.35 
Roneb1 23.15 ?a. ?a 1.12 23.15 "1.St o.~4 
Pa10!!1Q1l 9."11 91.!m 0.01. 13.91 86.05 0.14 
~ab3.tlt 0.45 99.64 o.o1 0.34. 99.47 0.19 s Sngbb!u.n G.~ 93.24 o.oa S.?S 94.07 0.18 
,.,..., .... 4 1 .. J!TMl 611 L I 1 1 •w .. ll• • • d I & 1101· f R ·- • M ..... ;/JII.l>J.IIIl$. M 1 1·\WJ' .. ,. 'l!i.) t -- .. _ ................ itl. __ I. l±_l-lJJII 

OAR = QlfQ99 oroo. •"• :rt.co 
l'..,:) 
C.;) 

..:;;"" 



APPM~x·. 9 

Al~GratfO anR c~op..w uo ytotR or rf.es 

W • b!Ciii Rll•r ...... lll•• ilM!iiP........-.'-\_. ..... , •• ii'Jl ···- V ....... PIJ Sf ., ...... I'IIII .. ....._Zi&l_t llll.l48UWL1Wn ... J ad:il .I.IIIJJJ,.._,tJ••a·rli 8 

Aver ago ot \9711 '12 sn!J 19?3 
- • ...,. 1 ..... ._;,__..., ....... ~ ............ _. R$N$1ar-?'F"t'lll ... 'i dJ_ I mtPr.-l~~---·- M ..... .......... ..,. 

"'JstrleM Avere:go field ot 1101.6 or f1e16 ot 
J'1el6 Autwan. u ~tor Swmnar 

rico · JJ'teo rico 
..... ll 1P 0 p-.. ...... U .... ._ ......... •• - 11 ... AI •• I f F • .... l 4 • , ...... ~..,I ·-At M d 

A110rngo Ylel8 ot ·ztolf! or X!sl_, or 
Jlold Autvzm wtntor su::.rnor 
rico rtc0 r toe r1cG 

til w~~~~~a . ..ue ••••··r·a:J:fJ••r...-vNraw·:tiiM•"-~~ ....... 1 4•t!.._~ 

Patno. '198 4JD 1178 127 999 11:14 .143? 718 
flqn "11.7 419 966 717 893 ?a4 994 881 
SbnbabaP 716 '4(1) 11.08 ?GO 968 ?84 11.8? 932 
Sart!n RlO Gm B89 948 ~ 896 881 831 
Cbmaparan ~7 'M? 945 943 892 ?44 833 980 . 
~tusattarppr R23 ?59 ?61 98 835 603 614 986 
f'Mbb&Dga ?87 603 sta 948 190 522 708. 1.106 
lfongb,r G35 3}g 814 631 sao 513 895 sm 
BbQ!IalP'lU" ?33 545 1026 ~ 9?4 513 1143 985 
Babttr.lla 94S 549 ·169 ·628 'G90 448 951 !DO 
Pumea. 7?.3 550 9~ .. 1 "-9 518 638 447 

lWlm:-Elmtea 
\ 

657 693 61'-! s.PaJ'ttaftdJ 776 530 11ft 837 680 
nazarlbmgb GS~ 4121 908 65? ·sos 43! 70o 900 
Recht 63) 397 931 699 e66 357 8ll? 755 
Po.lanu 677 39G 853 182 602 513 GB3 910 
T'haba~ 754 391 1\80 691 740 393 987 929 s ltlgbbhtt::J 643 3!33 1115 450 697 :DO 90R ?98 

State 749 535 969 742 781 551 943 86? 
MP IF 

--··· it ' ~•ur_••••••• *i ....... ,. ..... J .... 0 IF II lM'!fai I "•• .... lllll'illltiV-- 1 I •n rs rifli *" """'••111141111:, .... ,...,...,if.,. .. 
~' 
~ 

~""! 



1ltsl•lota 

1. Pat DB 
a. Oa.ra 
3. Shababad 
4. sara 
a. Cbepum 
6. Muaattarplll' 

'· l'larbbaqa 
s. ttonsbn 

'· Dbqalpur 
10. Sahana 
11. Pwnea 
12. Santbal 

Paqal\88 

13. Hae~ibfa!b 
14. Banobl 

16. Pa.lamau 
111. Thaallac! 
17. Smgbbhws 

State 

Appeafllz • 20 
ProdunlOJl ot as.ee 

1961'S 

Proihlo. 11 of ntst-
tloa AQ. riot to 
'000 M.t.r. State 

!61 a.o? 
446 10.11 
495 11e26 
150 3.41 - 7.41 
2?.4 S.OB 
278 e. a 
167 3.88 
140 3.18 
8S 1.93 
33 o .. ?S 

449 10.14 
~a• 6.32 
303 6.88 
?B 1.71 
90 2.04 

a41 7.78 

4398 

236 

1971'• 

Produ.o. Sf ·Of Mat-
t10Jl la riot to 
'000 K.!. State 

199 a.e - 9.78 
sa 11.?9 
1?4 &.77 
3t9 8.01 
298 6.40 
388 6.6? 
l&a 3.43 
1?7 3.94 
111 9.41 
969 s.es 

3'11 s.os 
lBO s.eo 
M2 7.42 

• 1.40 - 1.49 
384 8.33 

4908 



APPE:ITtiX • ll 

Results or tho correlation matr.U 
{ Corrolatton wltb Gross area un~er r teo) 

1961-62 to 19"12-73 

-••~•-••-••--• -•r----··----•-•·-•-r•-u•-··~-~-·-·-w·-~-n-·--~--~•·--•·------•u--t•-·-~~-~~~~,-·------------------

•. r 

PatnG 
llaya 
Sbahaba~ 
B!lf'a:n 
Cb:CaiPGratl 
::usattarp\11' 
1\a.tbhtmga 
BbQSa.l..pur 
rtoDgbJ'r 
Sabsraa 
Purnea 
!Jbrs:.e.Jsateaa 
a. P a.Pcttlftns 
BtUJ.ebl 
Palaot\11 
Haaar lba«b 
nbonbat! 
Smgbbhum 

u• 

.. 0.106 
0.196 

-o .. 219 
-0.154 

0.110 
0.390 

-0.104 .o.oa 
-0.401 

0.234 
0.116 

o.tta 
0.107 
-0.~3 
.o.l.OO 
.o.aBO 

o.654 

0.211 -0.041 
.... 0.360 o.aas 
0.164 -0.003 
0.212 0.0'73 

.0.2?2 -o.o7a 
0.509 -0.094 
0.21.4 o.oos 
o • .2ss -o.l~ 
o.oos .0.525 

... o.oft .0.139 

.o.o4D 0.193 

.0.206 -0.071 

.o.?m 0.-373 
o.a5? o.Sl? 
0.480 .o.333 

... o.aoo 0.118 
0.518 0.214 

II_· d • PU 0 16 • •-l~f • • .. • , .... J .. , ....... ··-- • ........... 

.o.ost 

.. ().()SJ 
0.212 
0.340 

.o.o3'7 
• o.aaa 
.o .. a31 
.0.247 
.o.51S 
.o.aas 
-0.199 

.. o.a~. 
0.531 

.o.41a 
0..366 
o .• atn 

... o.tot 

··- ' r •~,....... 

II 

'0.047 0.934 -9.171 -o.toa 0.055 
0.068 o.?:J?. .o.ooo ..0.112 ..... o.oss 

.. o.oo? 0.944 o.os? o.OS4 0.216 
o.oaa 0.944 o.,aro 0.122 -0.244 
o.tes 0.615 o.101 .o.oeo 0.023 
o.S3G o.&le . .0.615 -0.281 -o.ms 
o.383 o.4JO -0·3$ ... o.t94 .. o.on 

-0.193 .(').193 ..0.70? 0 .. 089 o.100 o.s1s o.3SB .0.019 0.091 O.l?S 
.o.oas ... o.?aO -0.471 ..0.329 .0.191 

0.3B2 0.562 o.aat 0.280 o.ssa 

0.234 o.Slt .o.442 .• o.2~ .o.sos 
.t).639 0.49? .0.414 .o.120 -0.046 
o.302 o.19s .o.2s1 -0.246 0.841 
0.4?0 .o.1ea o.ss 0.499 0.404 
o.o!D •0.9.14 .o.toa .o.o76 .o.sos 
-o.~ ... o.o-61 -0.303 .0.188 -0.692 

b .... f 11 • ........... •• .-..., •--•• _rrnMr t •...,. •~ ·u, • :111 1 ..... ....... 
~ 
~ 

~ 



Al'Psrttll - 12 
RE!!Jtll.:ta Of tho COI'relatlon oatrtx 

CCot'relatloD ultb area under autton rica ) 
mGl-62 tp 1972-?3 

• ... ... .. $ I. 1 T l It J I a .. ., • t tta:iM:! 1 'Wfl.f I j· II. J ~~-~-\. l P M! .... A:I!.-.:r .... Jf'r• A'W1iloiltM·t~..,...__,_._,41 1111 I 3 ... tli!Jf 4 JL 1*'* 

X 4 
n 1 • • I I I IF st fl I • J¥1 l _lilt W "- i i ... f RT .... IU II' N • P R _ •1 a t•l!' .,_..,. dl,.... I l .,.. ll 4 .... _.._. ;_. J::tbtn' $II *M l. Ill!! I. i I , ... 

111lttL\'l!ll!l 
Patna 
Oqa 
ShahabG6 
Saran 
Cbm!Pal"t!t'l 
I·tu~ftarpUI' 
Tlarbbo.nga 
Bb agalpur 
Ttongbp 
Sabarsa 
Purrlea 

JJ.Ib<J~ .• e~lll 
s.Paraan.as 
Ranebt 
Pal.nma.u 
lto.aGI' 1'bagb 
l'banba.f! 
SJ.nghbbua 

o.o4? 
-0.5'19 
o.o71 
o.4B1 

-0.601 
0.018 

-0.399 
-0.392 
..0.134 .. o.m 
-0.335 

.0.182 
-0.13'1 
-0.013 
.o .• esa 
o.soo 

.o.ase 

.0.330 

.o.330 
o.oaa 
o.2D2 

-0.193 

-0.126 
0.431 

.o.oG? 

.... o.a?7 
-0.108 
-o.?46 

0.089 
.0.354 
-0.053 
-0.187 
o.ea7 
0.434 
0.332 

.0.1£9 
-0.145 

0.0'19 
0.5?5 

.0.344 
0.187 
0.184 
0.343 
0.144 

-o.a4.0 

o.73S 
0.087 

• 0.090 
-0.308 
o.1oa 

.o.32? 

0.134 
O.'al3 

-0.601 . 
.0.308 
.o.1~1 
o.st.4 

..0.180 
0.365 

.o.rn? 

. ..0.091 

.o.l9s 
o.tot 

...0.013 

.0.151 

.o.6Sl 
0.168 

-0.'2~6 
0.884 

.,_,.,. ... , .. ·r w ••• :U ·r tki•o ... , .... r fhn -. .. ...,..., • utt rr ••••• ·•;; ••..., _ t •.. r ?l!lilid 
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Ele9ults or the oorre1at1m mavts 

(Correlation w1tb area ua.,YGf' vt.o.ter r14e ) 
1961,.62 to 1972-73 

-...1·r r .......... I 4 .... It 'JIM 111 ._, ....... l *It Tll•ar .... J ..... Ff't spyp ~·'*- itW'It Ji' ~-- i. _Co.l"tl.51 (IF If• $ $ . Iii! llf . -·fi~~~W:J•t• 1il J11 t·f • 1M' W. _.....!IIi -.-iliil~ 
X 3 

-11-JI -• --a n-.-·•-• -• -• •-•-_.,,.._,_, .....0.·•·-•-•-· --··-·-• -· --• -·• -··-IU-iiAA_..,_,,.., ... __ .,_,._....._~,...,., •. ," li.,..,. .a1•• ,.....,_ __ ~ .. ••hw,..._olllrW_... • .-1,. ~··••".., ... .-...... D:a .. _, .... .-..--

1\lhflt..eJ.B&\ 
Patna 0.618 o.aae .. 0.8?5 o.631 o.286 -0.-10? .. 0.349 -o.:D2 o.e? 
OtlJtt. . 0.194 .o.sas 0.1.41 0.103 o.o?a o.oss .o.o5'7 -0.002 .o.on 
Shahaba.t1 0 .. 591 0.538 -0.519 0.678 o.C»4 0.15& 0.096 o.ut6 0.133 
Saran o.e? o.srt 0.156 -0.643 ... o.o4S 0.3.13 .o •. 584 ..0.131 .o.613 
Cbamparan 0.301 .0.298 -o.408 0.123 . .o.mo o.oss 0.201 .O.l98 -0.344 
rwaoftarpur o.oM 0.666 -0~499 -o.14B 0.281 .o.900 .. o.aJt ..0.733 -o.BSG 
narbbtm~a 0.3)() 0.190 .. 0.450 -0.493 o.~S3 -0 •• -0.984 o.OS? .. o.o86 
Bhaga.lpv .0.195 0.099 0.131 o.oas -0.114 .• 0.093 o.ou -0.026 -0.229 nonsbn o.39G 0.479 0.201 -o.4BB 04291 o.aao 0.900 .o.09? 0.304 
Ba.barso 0.153 .o.o42 0.169 -o.209 o.3'Ss .o.7rl2 -0.683 .o.om -0.453 
Puraea. 04356 o.aao o.~ -o.~ o.tao o.21B 0.318 0.185 0.237 

iitlrlt: .• f.lotwm 

s.Parlnnas 0.11? 0.111 -0.002 .o.o9G 0.345 0.091 o.os? o.sm 0.079 
Raneb o.m .o.S43 o.?ts .o.oGa ... o.195 -0.294 -0.513 -o.428 0.069 
Pal~ -0.101 o.CS4 -0.104 .0.103 0.29~ 0.349 0.081 0.094 o.ata 
Ha:zr1LI'1bagb .0.468 0.255 .0.391 0.303 .... 0.488 0.568 o.cs 0.094 .. o.o79 
'l'banlla~ 0.117 0.411 -0.310 .. o.sS? .o.saa 0.300. o.o31 0.064 0.449 
Smgbbhum 0.39-1 o.sss 0.190 0.419 .. 0.304 0.034 o.oas 0.043 -0.?91 

.• 41 J !ill I $ I 'l.ii#l-- It ' 1 .. J: ........... ~-·~~ .............. I IIIII 1. •• ......... , .. 1 :a_ ............. _,.,., ........... r 1 ...... .,..~ • • , ~It: • ~ • ...,...,.. r ··- A , .. 
~ 
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APPENDIX • 14 
R0Sults ot ccwralatlon matrl& 

( Correlntlon wltb area uu691" S\llt'i':ner r1oe) 
1961 to' 19'13 

... ? iltllftiiHIRIO,.F!IIi':l: ... $1 ... 1 fP' alillttSIUIMU •• Iil 111••• ... J.lllilio •. 1f1¥J?:i1QI )J qu [_It!! 

~···· ..... 11 
...... ,. ,_ . ,, tM: M 1144 6 a• _Iii JJ Til $ .. • ' • FJ alii .. l'lilii:U • J.tu_ ..... r_ ...... "Iii • I I I 111i • iM L$ Ill*. i f I -. 

Patfta 
Qaya 
Sbt!bnbaa 
SarGD 
CbQ!Jl])aran 
:~zaf'tarpur 
?tarbbrmga 
Bbagalpuro 
t-tongbyr 
Stlbarua 
Pumea 

o.ssa 
0.501 
0.?07 

.0.094 
0.?19 

-0.011 
.. 0.223 
o.mt 
o.oao 
0.49? 
0.217 

0.152 
o.ata 
0.497 
0.3!2 

...o.M3 
o.4!J7 

.o.?49 
o.osa 

-0.645 
-0.443 

o.?S7 
.o.oot 
.0.113 
.0.104 
.0.129 

0.135 
-0.232 

-0.491 
0.110 
0.32& 

-0.1.53 
0.032 

.o.oo? 

o.e4? 
0.130 
o.SS? 

-0.358 
0.93? 

-0.387 
0.403 

-0.2'14 
0.210 

.o.o?a 
o.ots 

-0.435 
.0.409 
0.059 
o.aG 

-0.030 
.0.312 

.o.452 

.o.oat 

.. 0.'172 
0.3G 

.. 0.248 
0.512 
0.338 

.o.324 

..o.te 
0.398 

.().269 

o.atD 
o.oS? 

.o.aae 

.. 0.388 
-0.026 
.o.o2S 

-0.280 
.o.saa 
.0.,102 
0.299 
o.o89 

.o.oot 
-0.199 
-0.360 
o.oo1 

.0.129 
o.a?s 

0.284 
0.430 
0.205 
0.400 
0.011 

-0.205 

.o.oa? 
0.383 

.o.o?O 
0.445 
0.410 
0.018 
o.aso 
o.osa 
0.075 
o.sn 
0.129 

0-511 
0.442 
0.419 

.o.469 

.. 0.348 
0.434 

.o.EtJ? 
0.313 
o.o89 

.O.S9? 
-0.155 
o.a63 

0.293 
0.083 
0.013 

-0.204, 
0.036 
o.osa 

-0 .• 125 
... 0.112 
-0.053 
\0 .• 176 
.o.o28 

.0.,243 

.0.101 
0.113 

.. () .• 127 

.o.3ss 
o.Ol? 

... o.4f9· 
0.150 
0.037 
0 • .1»2 
0.834 
o.o?B 
0.067 
0.517 
n.270 
0.116 
o.ooa 

.0.454 

.0.176 
0.497 
0.264 

-0.280 
.o.09s 

eng_ la•ra ...... a • .-. ............. JlfiPI•J*Afll.trt••• ................ , ................ _..._.. ... ltWil*lfl ... stJI!tro- ....,_.,~yqr .. l_ III$4Jf'll••'- 9'llf .... 
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Result& fJt the corPelatloa !!!Qtf'.fs 
( Correlattoa w 1tb f'l'IVal'• -J'tel.t! ot rice) 

1961-6'2 to 197a-:73 

• a 1 •u·• , .•• , ... ._ ..... aJf•t.• .. • u••*'"'"auu .. ,., 11 t ••il,,.,,_ .. _. • 1 rt ••-· .. _...,..,._.,,.r .. ·• ....... ._ ... _ ... ,..,.,,-J,, as • ...., 

---·----~-~-~-PI---·-··-···-··-·-··--·-.. --~-......, ... -~·--·lR'i@I,.Q_; ... ,._aN .fNi'111!¥.._1 ........ M til11 _If MIJPII af#..¥11Ri~_. t• L£ idill J ....... . 

lllad·.tJ.ala 
Pataa .o.087 0.421 ·0.'218 .. 0.01& .o.RG -o.oaa .0.95& o.us 0.11? 
Gar a 0.148 0 093 .o.339 o.aSB 0.161 ..0.301 o.sso 0.514 ... o.o82 . . 

Sbahaba• o.o~o 0.135 .o.&&? -o.t40 0..147 0.311. 0.430 o.4!t7 0.274 
sara -0.215 .c.oaa -0.578 -0.110 0.400 0.711. 0.1$5 o •. m 0.351 
Cbamparan. o.as .0.043 .o.21s -0.339 -0.064 o.oas -0.347 o.aa -o.sao 
t:tuaatrai'P'U' -0.001 -0.174 -o.I.Oa& o.aas .0..561 . ..().331' .t.28? 0.499' 0.388 
1\arbbaqa .o.226 .0.110 0.392 o.aao .0.1:59 0.310 0.976 .0.143· .• 0.004 
9bags'l.pV o.SJ1 .0.104 .. 0.275 .. 0.324 -0.360 0.032 o.n7 .o.112 0.517 
ROI'lgb1.., .o.asa .0 .. 453 .o.304 o.B!& -0.230 .o.ae .0.939 0.497 .().368 
8ohartta .o.Ga o.ca o.ase 0.694 0.016 o.aoa o.a30 ..0.011 .• 0.341. 
Penea 0.18 .o.m .o.»? -0.001 0.1"18 -0.265 -0.079 .0.301 .o.369 

llbal !ld01111 
s.P:fmaa .0.004 0.141 .0.054 -01~ 0.614 0.114 0.210 o.a?a 0 •. 088 
Rmob: .o.• .0.089 .. o.084 o.aRS 0.960 0.992 0.849 -0.418 -0.096 
Pdaaau .o.on .o.ova -0.814 0.540 0.608 .0.031 0.678 0.?34 ... 0.011 
Baaarlbagb 0.037 0.201 .. 0.151 0.30? o.m ..0.28 o.ato 0.404 0.308 
'nbmbafti 0.2812 o.•..a .o.aoa -0.210 0.009 o.ft'4 0 .. '1?0 l0.6'B o ••• 
Sla(fbbtnD 0.400 .0.163 O.f119 -0.118 .0.348 -0.381 .. o.s40 .0 ... 429 .o.t»t 

r • u d ..... or at I- IJill f1 I 4t•!llr I Ill Uk$4 ........... 1'£ a ::e1 1 • W:ri•M I t •• It I ·1 ,.,....,..,__,M'ifl'lktt t!liUJI'( d • l _,J .. I . llf J I. R 18 --
l\.i;l 
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APPlmt\IX - 16 
ResUlts Gt tbe eorrelat:lon atrb 

( Correlatlco vitb rl.elt! ot 11\ltwa :r:loe) 
196t.62· ·~ 197'2.'13 

-------------------~·• ••• arn••-MIJJ•••••·1· rtrt••t•• .mr._..-l,..•••ur ld 

• 

.0.100 
0.!32 
o.oao 

.o.t• 
o.ee 
o.417 
o.tn 

.o.soa 
-0.4.10 .o.asa 
.0.217 

1 ••• ·nntAd&t n 

.0.165 

.0.103 

.o.OS9 
0.1.16 
O.l.fB 

.0.,1'4 

l@l.l_JI!IIIWF .• il £) W~ VJ F., II • 

0.36'9 o.so4 
o.«Js 

.. 0.311 
-0.194 .o.ua 
tdl 

O.lM 
.. 0.498 

0.741 o.m 
o.act 

.0.436 

.o.·08 

.. 0.]..1)6 
0.291 

.o.no 

.o.f37 

.... 0.101 

r--
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3 - __ T. I I I 'It f M -ill 

. .I!JDK.Zlaaa 
PatDa .o.l21 
gq. 0.301 
&bntaabatt .• o.«a 
SaPe .. 0.001 
Ch~ore o.a 
Ma&attarpur .o.OO? 
l"••bbGDCa 0.357 
Bbq:alpv 0.120 
Htm~b·l'r .0.~46 
Saba!"Sa 0.227 
Putaea .. o.2S9 
BAu:.e.J.au• 

at fl _,. t sn •!'lot u · 1 1 

APPmt'JIX. .. I? 

Results oE tb~J oorrelat10D matl:'.tx 
(Cozarelatlao wltb the )'lelt tJt wJAt~r rtee) 

lM1 to 19'13 

... •11 t ... *liT .J .,..,.. fl9 _.,_I 1 ~ 1 -I •. 'li Rl JI!IPiiliM f ...... IL!Iill-:1~1_ ..... 1~~~~~~.-... •u d S iII Jl • ·- IIMl:l,· 

5l .. • . t q· W il •• _ H L , • 

X 4 
'Iii _ill& •r I 11 ., 

o.OQ9 
o.aae 
0 .. 431 
o.46e 
0.889 

.. 0.302 

Jttlilillitlii or_JE u r ...... _..._.._1• 
X 9 ........ lb..... • 

$1 W J B I M 1 ..... ttl P•• lill4 R U -11 P - --~ .. ;a CIC q_t_ TtL-elJl IDZti!l~' II 1 ._ YF•t--111 1 I J-



~ 
PatAa 0.001 
Gay a 0.19?' 
Sbababat! o.?A3 
Sarass .0.196 
Cbamparan o.ma 
Muaatrarpv -0.091 
"'arb!laDga 0.373 
Bhagalpt.U" O.MS 
rtonpn -O.VJ4 
Sabarea 0.374 
Pume& .o.oso 
I»&R.tlaaa 
s.Parfanaa 0.449' 
Racb o.aao 
~alama.tl .0.131 
Raaar:lbagb 0.124 
Nl&Dbaa -0.174 
SlngbbiWD o.aM 

• I I u· I Ill••• ...... 

APP!!JMX • 18 

Results ,, tbe n-or,.elatlon matrix 
(Co~elatl= wttb tbo- 71•1f ot s~ rte.) 

1961- ?3 . 

o.WM -0.180 
.0.154 .O.!~S 
... O.llS o .. nt~ 
... o.a~ .1).951 

0.197 .:0 ... 01!!!' 
-0.392 0.004 
-0.034 .o.lOS 
.. 0.156 .• o.3l6 
.o.O'J! .. 0 .. 168 
.o .. P.tt -0 .. 1!94 
.0.339 .. 0.430 

o.oaa .0.1.61 
.o.oss .().099 

·O._lGS .o.-m4 
0.029 0.081 

-0173 0.009 
.o.·l86 0.109 

X 4 

.0.002 
O.l'M 

..0.295 

.0.(89 
-O •. :-P-5 

Q.,Slft 
.0.1&'? 
.. 0.198 
o.~ss 

.. 0.338 
0.:306 

-0.164 
o.a04 
0.191 

.. 0.109 
0.,2J!R 
0.039 

0.137 0.11.3 
o.oto .. 0.248 

.0.134 0.~ 
0.401 o.o:.m 

.0.102' o.oa4 .o.s .. m .0.145 

.o.S16 .o.oaa 

.0.3"!6 .o .. S<'JC 

.o.oo7 .o.Ma 

.. o.410 .o .. oss . -o .• l03 -o.m 

.o.ou .o.e 
0.421 o.no 
0.450 0.157 
o.uo .. 0.504 
0.400 .o.3ml 

.c .. aat -0.433 

.. o.997 0.247 o.oet 
0.415 .o.5GS 0.211 

.o.aw -O.mi? .o.srn 
0.49? o.l.~ 0.8311 

.0.345 o.aO? .. 0.150 

.o ... mJe -0 .• 4125 .... o.n?O 

.0.014 .o.gM .. 0.099 
0.153 -0.102 o.s4· 

.0 .. 68tS o.c40 0.024 
0-.032 -0.393 O-t201 

.o.tas .o •. $6 .o.a?O 

-0.331 0.1!'!0 .. 0.409 
0.2n .. o.,2ft4 ..c. too 
0.490 0.518 ·o.1:n 

.0.141 0.162 O~S41 
0..081 0.018 .o.m 

-0.264 ... ().292 .0.139 

I Jlllll • •-• ... I I ........ _51 I • • Jli ill ~·----.. •· Ji'l - - • ·-~ ..... - ...... -~~ 
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~ 
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Results or tho corrolat1on mattttx (A Croon-sectional anlllJS!s) 
1961- 62 

.... t ......... Tl .......... --·-·, .. ~---.. -·-·-··-... ·---··........,-·-·"-l<'---·-11-· -·--·-·-,.-· __ .. ___ ,_,._,,......,.,..~,------
Wlnt. saar • 
. tleld !lollf 

.... ~-~ J 1 (~ ) 

o.1r1 .o.110 .o.r13 o.tsa o.o41 -o.363 

o.s18 ,..o.o32 .. o.o29 .o •. 210 e •. att -o.ooa 
..o.243 0.100 0.112 o.3Ss .o.SS3 .o.tGO 

.0.293 0.113 -0.067 0.133 -0.169 0.330 

-0.196 .o.a.ts .. 0.211 .o. 521! o. S33 .. o. 381 

o.soa -o.ast .o.240 o.o48 0.231 .o.461 

o.240 o.tf.W o.t68 -o.wa o.o62 .o.a18 
o. 456 .o. 201 .o.19o .o.oa2 o. gat -o. 231 
o.404 .o.ass .o.2so .o.tt? o.457 -0.341 



APPmtniX .. 20 
Aosults ot tbe corralat1oo matrix (A Cross-soctlonal 3.llalyata) 

1964- 65 

--·-· -· -·-.. -------·-·-, ,_,. ____________ ,_, ---· -1 --Jf-*mtrj_a_ ... .,._,., _ _._IIM!If-·-··-·iJ-0 ------·-· _.,,_,. ·~---~.-~~.,..1.. Ylli··· 

x1 .o.t34 .o. 139 o.o73 o. ~&) o.14? o.m>l o.o46 o.o94 

~ o. ?24 -0.300 0.333 -0.140 0.098 -0.378 0.38? 0.073 

x3 .o.~t .o.036 o.o57 .0.1.6? .. o.ass o.tss .o.4l.O .. o.42s 

x4 .o.1!aa o.299 -o. ?.as o. 416 o.002 o.o13 o.o?l o.tl?O 

x5 o.223 o.s?O .o.so3 .o.oto .o.3M o.oas .o.~aa .0.292 

x6 o.372 .o.mo o.MS .o.201 o.ss4 -o.oos o.ooe o.?88 

x7 .o.44? .. o.33o o.440 .0.244 o.758 .o.OG3 o.4Bo o.1a2 

Xg .o.33a o.397 o.4SS .. o.~ o.sa1 -0.109 o.SI9 o.~5 

~ .o.3«l ... o.41)0 o.443 -o.l9a o.a?s .o.tos o.532 o.oos 



X,. 
~ 
x.3 

x4 

xs 
X G 

X? 

xa 
xg 

11!!11 •• I II • I t 

l\PP~-n'MX. • 21 
Bottul.ta ot the corrolat1on auatrtt (A Cross-sectional nno.l,a 19) 

19BB- 69 

-0.194 o.2Gl -0.152 o.o49 -0.024 0.194 -0.'209 o.ots 
0.557 .o.osa .o.oos -0.238 .0 •. 1.06 -0.318 0.324 -0.206 

-0.'264 -0.033 -0.012 -0.138 -0.060 -0.074 -0.921 o. 048 

-0.188 -0.'262 0.155 0.481 0.341 .0.291 0.412 0.412 

o.a~ o.oaa -0.009 -o.341. 0 .. 116 -0.159 0.113 0.109 

0.3&1 -0.1'13 0.184 -0.29? -0.006 -0.331 o.ms 0.018 

-0.605 -0.20? 0.038 0.611 0.411. -0.053 0.185 0.458 

-0.516 -0.333 0.182 0.650 o.sos 0.056 0.24."! o.!ml 

-0.499 -0.400 o.314 0.581 0.337 0.356 0.1?9 0.301. 

..................... , .. .., • ••• llj ...... ·[II·~-....... • ~- I I •• ... . .. .. ..... ~~~--·-I .. ............ 
·~-
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APPmfntX - 22 
Results or the eorr-elo.tlon ®trix (Croas.soet.lonal analysf.D) 

1912- 73) 

X 6 
________ ..,.....,...,.. •r· •••111 .. , ... ._...,., ecu • .,... , .... ,,, iiJiiiM.PNltill ., u•n••flfill~tMrrl 1• 

Itt .o.l84 o.~ -0.34?' o.a? o.243 o.21s o.a~ o.240 
X 

9 ~~ ~~ ~~ ~~ ~~ ~~ ~~~ ~-

13 .o.t48 ... o.on o.oao .o.aos .. o.as? .o.?.?? .o._ll.G .o.a47 
x4 .o.ott .o.t?! o.l86 -o.~ss .o.182 .o.~1.a .• o.too .o.184 
1ts o.4SS o.4?3 -0.428 -o.t24 o.t52 o.l43 .n.~M .o.oss 
xs o.s4tl 0.186 -9.?.39 o.618 .o.~a .o.t58 .. o.o44 .o.234 

x7 ... o.4~ .o.382 o.ass -o.oo .. o.tst -0.164 o.1ee .o,.t45 
X: a .o.379 .-o.388 o.~3 .o.ooo ... o.'226 .• o.2o? o.092 ... 0.214 

Jt9 -0.3?.! .o.s?s o.l97 .o.oaa , •. o.tsa .... o.1se o.oet ... o.203 
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