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IIiTBODUC~IOH 

Of the total. rice area of 1a.).S m211ion 

hectares 111 tne Jl,obe about 1'" mil110n hectares (101'> u UDder 

uPl.an4 rice and Boutb-East Asia accounts for?if,. In OnsA, 

about 181' 01' the total. of a. .... mil-lion bectares under nee 18 

uPLand r~ee. 10 iDJaa4 41str1cts coveriDI 10 _ot the State 

uplJl,nd rice is cultivated from 3bume4 bill tops to tbe bill 

slopes and. bUl bottoms 1nolud1na plaiDs and as sucb 18 re89OM!­

bl~ tor very low 71e14 of rice (1126 HE/ba) 111 ttle 8tate as 

compared. to tbat in lleiahbour1D& eastern states. Vel7 l.ow p.el.4s 

ot rice 111 Eastern Inci1a. particularl.,. 10 O:r1asa. nma1lls a 

great COIlcem to the so.1ent1sts and speoJ.al Pl'03ects are 111 

operat1cm to monas8 the 71el.4. 

fbOUlh Orissa.' s !bariC seasOJ'l ra:lntall. 18 DOt 1011 

( 13~)· upl.and rice sutfers from occasional. clI7speUa of vary-

"iDS. duration ( 3 to 21 da7s) at certa.1D critical stages ~. lUe 

oJ'c1e due to el'J'atl0 ancl UIlcertain mODSOOD, and. mal. 41atr1but.­

lOB ami sUCOUlBbs to t&1l.ure. AIla]-7S1S of time aer1es data tor 

several. )fears J.nd1cate tbat pro'babll1t7 of OOGUNnoe of V7-

speUs ( 'S ~ 90 16) 1Dcreaaes from 2D4 week ot Sept_ber and 

.ice varieties, pu1;loularly, metium aDd 10Dg 4ura~loa ones 

sutter. ~o escape hom tile bazards or tU7spells, 1t becaraes 

ucessal7 t4 &row sbo~t 41#atlon rice varietles to matUN before 

m14-iieptembor (LeMa, 1918). Prov1&l.0Il ot lrr:1aatloD. ~1-

Olilarq atter f1owel'iDg baa bQ8A fOUhti val7 l'W~ and; 1D 

4rouSbit yean. reSJPiODSe even to one lrrlgatloa atter tl.ower1Jl.i 

bas ·been fOllllA to be 1040 Ii liiore tbaD tile 1'aiDte4 crop. a1aCe 

~ ,eaftJ attemPts ~e 'ba~ ma4e to diverteQftl drought prom 
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lands to non-rice crops and or to adopt mixed/intercroPPing. 

Success in this direction bas not been ver.y enoouraging for 

rice is the staple food and tb.e poor farmers to whem 'such 

highlands belong want to have some rice anyhow for their ' 

domestic us~. This urge~' improvement'1n cultural practioes 

in add! tion to adoption of high yielding variety to inerease 

the yield of upland rice, 

2:he ,uPlt:Ul~ solls in Orissa are red and lateriti.c, 

residual-in nature, san4yto loamysand in texure, highly eroded, 

low in organic matter and nitrogen with ~ 4., to 6.;.: '. . 

In such poor so11s high nitrogen applicat10n inoreases drought 

succept1b~ity due to rapid vegetativ~ growth exhausting the 

limited available moisture and very low dose, on the other hand, 
" 

keeps the crop submarginal. 
. .-, 

~nd rainfed ri~e 1s 1nres.t~c1 hea~lly by weeds ancl. 

if not weeded tnt1nie, ttle weeds ,overt~,ke the crop ,and the, crop 

tails. Weed-problem in riQe t1el~ inoreases with inoreased 

'!'ertiliser-and moisture ,and tne effic1enoy of these factors ot 

orop production decreases. Loss due to wee41ntestat1on under 

upl:and condition bas beenestimate4 to be It?-48%. Cost of 

oult1.vat1on goe's'very high, only due to weed oontrol. Kon­

avalla'bll.ity of· labour during a very sllort span ot 1S-JO clays 

aftersolling . 1s . a great constraint tor weed control t.'Q. 1l1&h 

labour cost 1s the next ~portant oonsider.ation. It 1s now 
. 'j 

felt essential to adopt cbemical lJlethods vltoUy or partly to 

oontrol weeds in time an4 to reduce labour CO$t. Bevertheless, 

timely- weed control inoreas,es JDo~sture avaUabUlty t.o the 



crop and tbe overall efr1c1ency of tbe s,ystem. 

lteepiD& tbese problems o~ upl.and rJ.ce 1n view,' an 

experiment was conducted in Jtby'1t 1981t at tkle Central. Researem 

Station, Bbubaneswar, with tne follOW1Dg ob3ectives; 

1. To study tile response otupl.ancl r1.ce to 1rr1pt1on 

particularly, a.tter tl.ower1ng and to cal.cul.ate 

water requiroment or- tb.e crop, 

1i. To study the profile soU moisture variation 

throughout tbe crOPPiD& season, 

:111. ~o find out tbe respODSe ot n1trosen lJIlder 

trr1gated and rainted con41t1cma, 

1v. To f1nd out the optimum dose of nitrogen and 

to aa1culate tbe uptake of nutrients aDd 

v. To find out a suitable weed control. method • . , . 



CHAPTER-II 

"if1'~.' tlf? ~jjl~.jI"j.~ 



Upland r1.ce 1s raised as direct seeded crop 

unclel" ra1ntedcond1t1oDS in higbly1ng lands dur.1Dg khari, 

season. The varieties are mosttl.,. photo1Dsensit.1ve with 

matUrity duration rangiDi fram 10-1104&Y8. !be upland is 

var1ous1;y known in different parts o~ tile country Bueb as 

Beall t D\miar and Talla 1n Or.lss& and IAus' in west Bengal 

and Assam. 'fbe crop 1s also known as autumn rice, as it 

is read, tor banest during tbe period from early september 

to mid-october. 

Euv1J'OlU'Jjent of uPl.and rice dUfers from that. of 

medium and l.owland rice 111 its soll moisture ma1nteWlnC8 ancl 

consequentl.,. w1.tb. tile nutrient and. temprature regimes. TUG 

upl.and rice 1s general.l.y groWn 111 a moisture regime tile 

upper l1m1t of wbien does not exceed ,enerally tbe saturilt­

ion ( • 0) and ae140m rema'ns UDder standJ.ng water. Tb.e 

root zone 18 always urated and reductive con4J.t.l.on does 

not occur. !be lover limit of soil moisture may retluce upto 

wllt1n@ po1Dt,. if" dry spells oocur aDd 1t 1$ tne Nl.at1ve 

variation of moisture 111 tbese preo1ncts of sat.u.rat1.cD an4 

w1l.l1Dg pOints tltlat determ1nestbe success of' an u~~b4 rice 

crop. Since greater portJ.cn of oroI' lite is spent. 1n the 

«17 regJ.me -ra1ntall 111 ISIjitlll quant.Ities muob below ~be 

evapOrative demand of tbe atmosPhere velY treQGtmtl1' results 

in failure of toe C1"Op. TtLe situation 1.$ asliravated wben 

ttle 15011 1$ poor with. r0spe@t to ita wac; 3Ild nutrient et&tu8. 

Tbe crop sutters fItcm deflo1eucy of Dutrlents ava1lab1l.1ty 
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Sives 0Dl7 a measure of water lost tbrougb trcmspi.l'a.t~ an4 

does DOt prov14e aDY accoUDt of' other 1.088ea. In PI'"'d.ct.1ce, a 

CODSi.derab1e quantity ot water 1s lost b7 naporat1oD from 

the soU surface of the croppecl uea 111 adUt10n to traD8pira-

tlon 1osses~ Loss due to evaporation and transp1ra.tlon comb1nedly 

represent tbe quantity or water use4 'b7 a crop and 18 desliJl&ted 

as "Evapo-transp1rationu• Some quant1t7 of water,tbouab mueb 

less 1ft comparu1cm to evapo:r· -transpirat1oD , is used tor 

metabolic purposes, by the plant and. toe total. qU&llt1ty these 

los sea due to deep perOO1at2.oll, seepaiEt and run-otf'. Wa.ter 

Nqu:1rement. as \iSed _ lrr1satloD 8peclali8\~ includes COMum-

-pt1ve use (Evapo-t.ranspuat1oD) aD4 otller eooncm1cally ucav~4ab 

1.08SGS suob as aeapace, deep percolat1on, wa.ter requ1:red ror l&ld. 

Bzcess1ve deptb of' water in t.be ·field didn't. 

lDtluenoe the ratio of welpt of vat.er transpj.re4 __ a rice 

oroP to the. wetsbt of dry matter produced. TranapUatj.OIl ratlo 

remaiAecl same Irrespective of elelne of saturation of ttbe 

soU (Orllt. 1959). Peak per104ll ot t~aJUn~.1ratlO1l were obaert'e(i 

at MU maximum t1ller1DM. It~le and JU8~ after b0a4i A8t tile 

aeooad peak ooiDS greater tbaa the tirst. It was COft81clere4 

,bat aeCODd tfti.J1SPlnt.1on peak was caused.. ewe to paniOle 



7 

transpiration. Transp1rat:Lon rata increases vita 1Derease 

in LAI, but· the transp1.~atlon ratio per unit lear area 

deoreases with increase inLAI.Da1l.y transpirat10n ·neect 

increases with increase 11'1 dry weight dur1Dg earq ~d uddl.e. 

stales of· growth. Total transpiration was correlated. with 

total dr.ymatter production and transpiration rate at eaCb 

arovth stage.was correlated w1tb net.&ss1m11atlon rate 

. (SUS1moto,· 197'). Tile ratio deoreases with ~pp11catloll of 

manures and fertU1sera since t.bq produced. hrler amount 

of OM in proportion to quantIty of water t5l1sPlre4, wb1cb, 

of course, was greater tbaD tbat required by plants croWD 

under contrOl (no maouriDs) treatments(Cbaudbury and. Pandey, 

1968) 

B.va.po-t~p1rat1oD and transpiration values ror 

Dew 1pdioa varieties like J1nbeUDS, Yuh1n. MllyarlS-23 aD4 

Suveon- 29t- wen ;lt8 and 31;, 611 f:Ul4 399. 62).2 an4 a.oe .t 
respectively. E'l' was more 4ependent on trlillSp1ratlOil from 

l:eaf' surface tb.all evaporation from so11 aU1"h.ce., kazj.lllD m 

oooure4 at the en4 of Jul¥ and was 8.2mm/tlq tel' variety 

JiDbelm8 aM 6., t.o 9.0 _/day 1D other vanet1ea(Ham.JUrlg, 

lUm, 1geO). T~r an4 01 !ode (1919> made an extemtlvG sttid7 

of ~ tram rice crop in south and Soutb-Baat Asia. Crop 

I.rovtb oo-etftctGnt factor (~~) was apPJ'O& 1.2 at j'l.ower1a&. 

ACCO.ti.tl& to BadetLelor and hObert (1983) transJiratJ.OIl troal . 

P8D1cles accouated tor 3jI of total CNlOW tRtiSp1.fitlon. 
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2. Water Ji!equ1rerggt of rice 

Water nqub"ement. of r:1oe baS been f'oWlt'l to vaJ7 with 

the duration or the oroP, tbe seaSOD and the preval111lg veatber 

cond1 t1on, topggrapby t the sol1 type and the cultural. practices 

followed. Var.1ous workers bave reported vary1llg t!aurae of" water 

requirement of rice d.epe.J1(lJ nl OD var.1OUS oODdJ. ti.ons prna.111na 

at dJ.t.ferent places. Studies 011 water __ ,emant anti water 

requirement of upland rice are very weai~e. 

Water, requirement ot dwarr J,nd1ca vu1eUe • .1s 
i 

coaparat1.vel,v lower tban tbat of taU jpMIII becaue of: 

tbelr sborter duration. The water req.arement or ~l'ii-1 at 

Bhu'balleswar vas 1131 DIll of wb1ctl'cO _ acCOunted to.- marsery 

matur1tJ' (LeD1m and Bbol.. 1912). DuI'1Jl& dry asuon, trbe water 

requlrements of TD-1 were 729,131" and 1011 - under sat-vated, 

submersed (6.0-?S em ) and alternate wetting and dr71D& 

c0n41tlOJ'l8, respeotlve17 (LeDa 1911). 

At. CbaJmlJ. waul" requ1retaent ot • Bale. t (1oJt. day8) 1D 

wet season waa 296mm UDder continuous saturation aDd 620uu 

un4er COlltimaous submerlence (Lanka. 1916). ExoludilJa 200 lID 

for avaeJ7 aDd pu4cU.1.n~h waul" requlr-ent.s tor oawe., 

(96 da7a>. Bala (1Oit- da7s). til-1 (113 .,.), Padma (108 4Q1;) 
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Batna (111 da¥s) IR-a (135 days) J Jays. (12; days) and Jas&nnatb 

(15'2 days) were .... 10, "30, ~o, 530 , 490, 930, 840 and 1150 .. 

respectively, during Kbar1f season. Due to h1gb evaporative 

demand and low water table, tbe water reqS1remeDta were higher 

in rab1 season wb1cn were 130, 1020, 960, 900, 1160 and 1360 81m 

tor Bala (118 U78) TfJ-1 (138 days), Padma (119 d.a7S) , Ratna 

(12 ... days), m-8 (1lt8 da7S) aDd Bema (1lt6 <la7s) t res pect1ve17 , 

(Lena, 1976). Water requirements from t.ransplant1n& to tlll.er1ng 

t1l1er1n& to nower1n& and flower1n& to r1pen1D8 were 231 t 300 

and 293 mm tor T N-1 an4 2ltS. 2S0 ~ 39, mID tor m-s. respe4t-1Vel.¥ 

Manuring increases water requirement anel water use 

efficiency. Total water requirement o~ rice T 12a.2 (tall 'Pd.i.'> 

increased with 1ncreas1ng levela of manuring whiob also 

increued the water use ett101eno,y per 'Ul11t 4ry matter Produced 

(Rout, 1966). Water use effioiency in terms of' Grain produc.t4.OD 

per baa IDID water was a180 more in well f'ert1lleed P1ots.{Cbaudhury 

aDd Pandey, 196&). 

Jalba, Az1z ii Mlsbr1k1 (1980) found cla1l7 mcmtbly and 

seasonal, ET 1nor\8!iu.~d wt-ttl 1ncraa.s~ irrigation and/or t~ rat4!JS 

reaeb1ng maximum ftlu.e 1ft A\lg\l8t. Tile effio1ency of water use 

not 81snltl0anU.7 affeGtted by D1t""ea dOJaes YRry~tFOJl 

0 .. 100 kS/ba. 
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~. Cr~t&eal Period of Water B!gn1rement. 

A part1cuJ.ar crop variet7 requires varying quantit.y 

of water at various sta8es of 1ts 1.1fe-cyeJ.e. Any reduction in 

water supp~ at sueD growtb stages adverse17 affects tbe crop 

growtb and yield. Tbe period wbe~ vater def1c1enc.y affects crop 

growth is known as ,tbe cr1.t1cal. period. 

Wel.marked periods of hlah water requirement observeci 

in the life cycle of rice pl(!U'lt are (1) Pre-flowerinl and 

flowering periods coverinS 15 dqs, (i1) grain format1.on period 

cover1Di 5-7 days (Singn e! 4- 1935>;Lenka· 19'1. Tbs water 

requireme~3ust pr10r to nower1ng was 2-3 times more than tbe 

Just atter flowering (Naras1n&arao, 1951). First 20 Cia)'". period 

of t111tr1ng a.nd ltO days to 66 days co1De1d1ng with primorG1a 

p'owtb. and noweriDs were very cr1tlcU tor. botb dwarf 1nSUa 

pbase was oons1dereti .=at critical stale in toe life cycJ.e of rice 

orop (Babu and Bout, 1969>. 

Studies at llUU (1910) revealed that moisture stress 

1n tbe vesetat1ve growtb staGes reduced brain 71el.d tJ:lrOUSb. a 

reduction 111 tlller number and benee in p~cle number per bill. 

Stress in reprodUotive iUld r1peJ:l1.q perioCi decreasej the grain 

y1e1d by we4u+1Dg the number of t11~ed sra1Ae aDd ira1P we1gbt 

(Lenka, 1911) ~\ ·The most critical time for moJ.sture stJle6l. 1s 

perJ.cd imme~~elY around. pantcl.e 1n1tiatlgn. FOr lIIproved va.Jrle~ 
-~1e.8. tbe S)'t~J0, 4urat1a. ud 1nteulty of the stress pe~lod ia 

r 
mol'S tmport&n~ til. <1eteru\~ the amount of 71.e1d rG4uet1oa. 
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s. CEil! Weed Association 

1411Gb d1vsrsit,. is marked with regard to tile 

di.stribut1OD of weeds 10 r1c~. 'rile major weeds 111 Kb~r1r 

season in IlPland .oonditlon 1n Eastern Ind1a are CYJ!!FBI 

rotund\!S, D1&J.tar1A S8pm)~pal1s, ERh!P2cbl.oa Cz:.usSaJ.1.1. 

teneR, E.cl1pta alba; (Patro el al 191.3; Bbasat e~· al 191?; 

BiDah Ell. a1~, 1911 l. 

III upland red lateritiO solls of Orissa the common 

weeds are Col.eem! .V&Pqq§A. PuMln\bus n1[m, A~Ao.g 1p410um& 
\ 

(Patro and Balk, 1973, Pilla! and Bao, 191~). Worners at CBBl, 

Cuttack, reported £mg40D dg.oty1cm ECbtmqt.lJ.jg. qqlogum. l_b~l­

"rue Spp, and Pbrllapttm; ni 0£1 to be common weeds ·at . 

CBBl, C~ttack (Manna e1. a1 1912, .Dubey. 1912). 

Problemati0 weeds 111 upland solls ot Wastem lrl.dt.a. 

~ 11\1 IDa (Patel 81 a1 1980). 

iDtes tat-1on b7 ~ch1D9£ill9A GQloawn. a,\!iW sk+Ya. fll!&QWli UB. 

IaqiUiEM X'arepSl, HAUv'I CtUhIA Cael;1m 1"1''', CXA94QJ) 
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~etYl.oDt CDeru8 bP and Corenorus §1!2. and Corchorus I2P 

(Khan, 1971 t Dutta !l:. A! 1977). 

". The ,major problematic upland weeds that needed 

control. measure in South India were pere~al. weeds l.1~ Cyperua 

rqtugdus, Cmodondactxlon and annua1 weeds SUCD as Cel.os~a 

amentia, Eleu1D! :1JlcU;£a • POrtula21 oleracea , Agentum 

COnvlo1des, Brachlarl,a platlpb.tlla and ECb1n90b'il,oa co1gp.um 

(aingb e1 &1. 1910. P1l.l.al et al 1976, S1l1glacba,l" Sf. a!, 1918) 

Under upland condition ot BhubaDeswal', grasses and seqes. 

formed about eO-9~ or the total weed growth associated with 

earl.y rice (Misra and Bo7, 1971) 

AecoJ'41D& to estimates made b7 cl1f'terent toreip an4 

Indian workers, crop losses ranged from 30 to 8a ib un4er V&I'71na 

d.earees ot weed. iDfesta tion, Under Indian cond1t1on, the 71eld 

losses varies from It.~ tram a 3 yr tr1al at 13 locations (-.0 & 

Pilla1. 191"'), to 36% (Non3lt,Ppa an4 Kr1slmamurt7, 1918), and 

6~ in direct sown upland oonditions (~oan. 1911). TbeCl'OP 

l.osses reporte4 are 361b 111 Indonesia (See:r3an1, 1969) .11~ to 

6" in Taiwan (CbaDit 1'913) and ltO-eS _ _del" Nigerian liPlaad 

condition (.»10047, 1'1S ) ~ 
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'I. wed Ipfestatlop agd !DItrientrempra1 

Ba1afe4 upland rice ut1U.ses as bigb as 1'1 Kg. Nt 

8.6 Kc. P20S and 83 .... 1&. K20/ba wben ~wn under weed. free 

OQndit1.0DS wbereas·urlder weed iDtested. condition tbe·crop 

oould remove only 30 kg !It 4.8 kg.P2oS and 40.6 q • .K20/ba 

(Ba1Jlreddy and Bukkerl, 1980 • ASsociated' weeds co\ll.d remove 

nutrients 111 order or 93/ka Nt 2".9 q P20s and 90.5· k& 1201-. 
under direct sown rainted uplMd condit1on,P1Uai andliao-1916). 

Fertiliser appllca:t1oD vas only· just1f'J.ed under weed 

tree condition .. (Henrich. 1981). Be concluded tb1.strOil the 

study of 1ntsractloft of fertil.1.ser and weed conentntlon on 

yield and Dutrient uptake of r1ce. 

s. HfibP41 or we,d oqptrol 

Provision of weed. tree condition 1>7 timel)" and 

eft101ent weed control methods caD br1li& a spectacular increase 

111 rice yield under upl.and condition, part1cularly t inra1Dted 

s1tuat1onsUt1sra e1 al, 1910~· Pac.l'O e1, al 1913). 

8.1. MeCb.!f!I,OfIl. AfdcmL'UJil6.\b04 
Upland rj.ce uop needed ef'teet1wweedi.Di to~ f.irat 

3..q. weeuafter sowlng(Bbanet &1, 1911. ~tt7 e1 al 1971t, 

Bao et a1. 1" .. ) ti bOban4wQe4iD&a wen aCieqtaate tor . (. QoatroU.~ 

weeds 1ft \lPl~ .s1tua~ion (l1&m HurthyetL al· 19,it, Betblnam el. &1 
191'+; 'UJ,..s.1 et a1.. 19'7~; abr14~ et al, 19~Q). 'fb.ea$ 2 b.a.n4 
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ve~d1ngs were to be siven at 3 and,6 weeks after sow1D&. 

Thfie band weeding. to be taken at 10, 20, and ~ DAB we~ 

advocatedl7 Padlianabhan (1977).' Boeins tollowed by band ~eed1ng8 
,. 

• I 

at 1 ;~d 30 DAB oontrolled weedsett~c1ently under uplan,4 

cop.dition in Orissa and gave higher grain yiel.d. (Singh and. -';han, 
': ,., ,"; 

1972, Patro and Tosh, 1973). 

~1tatioA!~ of mecbapical and cultural methods of weed control 

T1me~ weed control vas absol.utel.y necessar,y tor 

eftect1v~ weed management in upland condition irrespective ot 

the method adopted for weeding and number of wee dings 'performed 

(PUl.al, 1916). Unworkab1e soil 'condit1on 1.e. l.ow moisture 

content of soil. that did not perm1.t q1dck work1Dg 0"1 bol.1na 1mple-

-menta was a great barrier to timely and effective weeding (Manna 

weed1ng thoqb. controlled. weed ettic1entlJ't it was a costly 

proposition, time oonsumjng, ted.1ua and great1.7 dependent on 

labour tree at peak period of crGPPin& season'M1tra, 1910). 

Hoeing and barrowin, tholllh oontrolled weeds, resulte4 1n 

mortality ot 10-1S% of rice seedling. due tc) severe root Pl'li.,11 .. ,. 

He&'Vl" downpour in early eropp1ns season made tields unworkable 

and hence requ1re4QS9 of altGJ'Jlat,lve metb.od.s of weed control. 

(Rae a~d Agrawal, 197'; Bath! and Tiwari; 1976L, 



8 •. 2 . ct}erd.cal metbgd of weed Cpnt ro1 

., Use of" selective bereb1c14es 1n upland concU.t.:1on 
, 

.sbow4 prcm1sing res.ats w1tb1n and outside Intia. Pl9Jmo2¥-
~; '. . ' . 

. .' 

herbicides "like ;:,1t. -1) sbowed their. competence for effioient . . . . . . . 

weed coD1;ro~. But they did not control. monocot weed. populat-

1on"suocesstull7' under uplaDd condltJ.ona (llukbopa~··1962). 

Becentlyberb1c1des liKe nitroten, BeD&tb1cocarb and propanil 

(Stam-F 31t) could control' I~se&t se4&es and broad lea,,$4 

weeds ettect1ve17. (Patro ~ l!Jr. •• 1912).l1ao U. Ai 1976; 

TosD, 1971; Ali n iIl-, 1979). Choice berb.1cnc1es at preseDt 

in uPland CODtit1otl ;La llm1ted onl.y to Butaabl.or, USB 3Sea., 

Oa41azOD and Propanl1. 

?!be rate ot aP4>1l,*t.1oDt of propqll has been' reported 

by maw workers to be '''''' L/ba. (Sa.nkar 1913; Jb1agara3an. 

19'''') I 3 to It. ltii/ba (Ia~valu !111 1913. Retbtnam 6. iW:.. , 

197't-. l1a7 U. 11-, 1911t); aL/ha' (Kakat1 n a)J. 2 i3/ba 

alonp1tb ~. urea (Pattn !.l1A 19?1t , P111a1 & ill, 1916; 

Dubey !1 11.. 1911). APplication or 1.5 II propan11 a • .1/_ 
at 2-3 leaf'stags 9f weeds pve 'best coat.1'01 P1Ua1 an4 

lia.1r, 19,8). 

Tbe seleotive aDd. contaot. bel"b.1c1u, proPUlU,aave 

lOod control of ,ruses, seqas and. Woad. 1_""- .~.ds 

(Scopa47a 11 .... 1911). PI'OpU11 applied fj} 3.36 l\Vba laft 

8004 coat"l ot bB&o •• m.. Gulla tdla. RI£9baEAI 
f.Ia. CDSJltm 4Auuoa, g:, •• _ Wudus. IgjlRlA .fWl$ &.D4 

lu ..... ,IU.· 
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e.3 Pest emergence app~1catlon of herbicide • Mecban~cal 
. Weed control. . 

Dwarf iDd1ca rice cult1vara UDder u ~~aDd cond1t.1.oDS 

Jlaed weed free environment. upto 1+0 ....... , days DAB because or its 

.slow canopy dsvelopment (Bban !1 al·. 1911 t PUla! n. iY:s 1916, 
I 

/ &0 me. iY:... 1917). However propanil. app~icat1oD as post -

, emereence spray @ 3.0 L/ba could not control £c:mvreliM bePla-

leps!s, and AcytbospelJDli h1sp1dwp effectively. These weeds 

came in large number and posed serious oompetition to the crop 

at later stages of growth. !hese resistant ldeeds were well . 

controlled bf supplementing an 1nterculture witb band opera~e4 

weeder or one baIldwee41Dg (PatIO ~ i!., 191.3; Mukbopad.b.Ya7a 

and San, 1971). Post.-emel"lence application of 2rU Propaull 

1; DAS follOwed. by hand WQGd1ng 35 DAS could cODtrol weeds 

efficiently and cave ve17 good crop ,y1e.ld. (Gumel. tU.ngb I.t£ ~ ••. 

1916, .;Ra:1wakar, 1971). 

stpgle app11cutloD of Propan1l was not sufflCient for 

contro~1ng weeds stfect1ve~ ~ uplan4(!akematsu aDd lOnnal, 

1917). Two applications of PropanU @ 1.) ~/ba eacb at 15 ))AS 

and 30 DAB could. not <-ootrol weeds 11). uPland rice erf.c~1vel.7 

(Bamoortby d. Al·. 191"). Yosb 25.111911). 1?l"oP&J,Ul au4 

Butaoblor a~P11cut1on ~oliowed by. one windwee41.n& save Srain 

yield similar to that obtained under wee4tree oomU.t,1on (Basil 

anel BiJl&b, 1~). 

9. Effect of .0'11 moi.twit Hiime, DJ.troa_ a.nd weed eont.rol 
on growth characters 

9.1 He1Sbt 

Jlo1$ture below aatUl'&t1oR bad· a .stQ1ltiDs ette-of,. 

(Sahu and Bout, 1969). fall 1&\la. "apOJd.-. ~ .. anf.l dWa.rf' 

1Qt11o& Wiu:~e ;reduced __ Ita.li • .) ami "'~ •• napeotl1'ely. in 
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and Singb, 1971). Ihmiber of' til~ers W~G .found to bepos:1t.1.vel.y 

corre1ated. with incrcas1ngrate of nitrogen application (Bamanujam 

and Rao,19?1). Basal and additional Il1.trogen tertU1sat1on at 

tiller1ng tncre&sed tne number of t~lerslm2(Dbyamat 1977). 

Nitrogen fertilisation a i snif1cantly affected the number of 

t1.l1ers/2 (ChOW, 1980). 

UJl(ler weed.trfi:;8 condition, there wu bigber y1el.d of 

r~ce due to protuse t1llerlng (Scopadya 1971; ChlI, 1977). 

'Iwo-J.i.pp11cations of propanil as post-emergence spray, one i:lt. 

15 DAS and another at 30 D.tWb could mb.intain a weed. tree concU.t­

ion tor first 4;-60 4ays ot crop and this resulted in aood 

1n1t1aJ. start to induce grea,&er and synobronoua t1l1er1ng 

(61ngb!l ti,., 1979)·-DdcreaS8 in number of t11ler$/m2 by 

unrestricted w~ed growth vas repOrted by Gbobr~ (1983). 

903 Lelt area and pumber 

Inoreasing water l.ne1. increae~d leaf' area (Gb.osb 

19'~). SUbmergence of ~ cm{E~1,1963)t 8.15 em (Bath,1965) and 

1; oms (Baut,1966) 1ncl'$ased leaf Il-rea mere t.llli!D other \'Jilot.er 

managem@Dt tre,ttments and tbltAr.at f1eld capaCity!! 

Ra te of increase 1rt LAI was dep@Jldent on cl1JIw. tic 

elements liKe ~18ht, temperature and applie&.tion of B1tro4;j;en 

(WUliam ti 11-, 1962 and. 1968, fl\akr1dge an4 Batkowsq. 1971; 

Bishen and utben,1975, J)&s&upt~.1969). fbere was si8n1t1~ 

increa$6 in leaf numbel: wltb 1nCreaalDi leveltf of Ii ",pto 160 ~/ba, 

Tbe S!;imE'V f1ncU.ng were obtained. under Bbu'balleew~-r cwn(U.t1ou by 

'loan and Nl.bra!. (1912), !l"l.})atb7 !f.aDd MiSb.I"a (1913) and Banoo 

aDd M'.labJ'a (1911). Dry mat. ter productlon wa$ proponlonal to 

inctea~lf.l 1n LAI \UltU em oPtimum po1l1t wae "8011ed. laeJ"efised 

rate of ~~ increasaO- laaf area, bu.\; lowered tbe pbotoamt b.e.t;1c 



act1rtty due to mutual. shading. LAI was dependent on tll1ers/ 

unit area, number of leaves/tUl.er and leaf size (S1.ngh 6; 

Panda, 19?~) stone and steinmetz (19?9) while stu~ the 

effect of N on development of'LAI of rice - CV lAC 47 and CICA~t 

uncie1" upland condJ.tions found ~bat N increased LAI due to 

increase 1n number of t1llers/m2 and size ot l.eaves. CICA ..... 

bad a bigber LAI due to ~ts Disher tiLler1Dg capacity_ 

Flag leaf' area vas also reported to inorease vitb 

increase in N levels (Raju and M1sb.ra, 19(6). Similar 1ncre&.se 

in tag leaf area 'lll'tiS noticed by Sanoo and Misbra (1911) upto 

90 li$ HIlla. There W~ a pos.1t1vtl correJ.atJ.on between lea~rea 

and yJ.eld Wben nitrogen rate was inoreased from 90 to 120 ~ N/ba. 

9.~Dry matter 2roduct1op 

Dry mat~er produotion increased cons1stently Vito 

l.ellgtheD1q tne period ot nitrogen nutrition (S1n&b et ill.., 19631 

Tanaka !l. AL 1964; Murrata, 1965). Tbere was ~1near 1n~se 

in dry matt~r aCO'UJDuJ.ation per unit areCli1w1th 1Dcreas1D& i levels 

(Khuspe and J'osb1, 1971; Patll. U. ~. t 1916). Ulmer ra1nfed 

upland condit1on dry matter product10n/m2 increased at all 

stagGs of arovtb w1tb inO:fQQ81nu lev'el of rJ trow 30 ~ 120 8l\/ha 
(S1D&b. aDd )'1odsal., 1979). D%7 .tter Prod'Uct1OD/li~ was propOrt­

ional to LAI until an opt1nmm pOUlt. (tUJllb and Pande, 19?'t, 

Babu and Murty, 1915, Koreaa.ne and Jwel.kar, 1916). 

APp~loM.tlon of propanU i 1.5 ~/ba Gaca 15 DAti an4 

30 DAB not. only controlled "'eJed ~I'owtb but 31st) provided ideal 

eon41ti.cms tor develOPment of rice crop. ~b8 propanU­

t:re.a,te4p~ots recordea 2?~ 1ncre~se in dr.v mattGJ> &roduetlem 

1ij.e comparec:l to untrea ted. (controlled.) pl.Ol;& (Bam MOORhi !1 1l4- t 

19""). Nt and P. ooiltents of' wiled population were more and 

wee is :removed 30~'" ~ f,j" 1tl.·2 ~ P20S/ilae ~ muil!t6l<U..J dGcrl8~ed 
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in dry season tban in vet season •. 

Panicle l.sDgtb increased. aDJ.)' upto application of 

60 gg HI_fi 

Mabat1m S1Dgb (1919) reported. increase in paDicle 

~ena~b and we1ght of tbe panicles due to applicat~cn of 

propanj.l @ 3 Hi/ba. 

10 •. 3 total. D1IIll!!r o( s·pik!l!tw'pap&cl,e 

There was signif1cant increase in DUmber of ar&1nS/ 

pan1cl.e witt. 1ncreaa1n1 the levels of nitrogen (Kat,,811 !tutti 

. ti. !! 1968; Basu Ba7 Cbaudbury 1968, Ko7ama ~ !l1 ,1912; 

S1nSb !l M.-, 1918). ILt eRRI, Cutt.ack, 1Jlcreas1Dl tl'8llCl in 

number of splkelets per paniCle WaS observed upto 90 ~ alba. . 
(Bao and P;i'a8a4, 1913). But ioTama and m1am Sr1Chaad (19'3) 

found toa ~ total. number of' 8P:1kel.ets/P&D1ol.e incna.sed. upto 
i.' 

9It Ii Il/ba., At Btw~eswar Sab~ and i>ll.snra (1911) report.e4 
J\ 

increase· .. DWDber of sra1Ds per panj.cle upt,o 90 'I4/ba. lio of 

SP1Beleta/:Pan1cle 1Dcreasedw1tb inoreasing ~be level. of E 

to g.1ve .. :* 10.sra1Ds/m2• 
l{ . , 

G~~r1a1 (1983) reporte4s1gnU1oant increase .in 
",: 

DUmber of'slra1ns/J)aD1cl.e 11Ilder 1004 weed manusemeDt.. 

10 .... reda. BhWlrW.W 
I v+r.r bigb percentale ot st.erility was towel UD4er 

1mt100d.e4\~tlon (Cba\l4bJ7 Ul4 Mo.Lean 1963).' Blanea' 
: " ~, . 

• t,erUi_r:,~a observed 10 Plante 9ub3eoted t.0 .\1"888 4ur1nl 

tbe vesJ"fr..""e Phase followed _ that 4w1Q8 gra1l1 £111_ 
,I '. 
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grainS/panicl.e (iiSU and TeDg, 191»', Dasgupta !l. Al., 1910; 

Eunus and. Sadeque 1911t, Verma 1913., S1ngQ at al., 1911). 

But Kumura (1957) t Basi&Wa et al.. t ( 19,a) t Yama-Dgata (19,0) 

reported increase in no ot fertile gra,ins per puucle w1.to. 
·V ' 

increasing levels of )i upto certain l.1m1t. Under Bhubaneswar 

condition Sahoo and il1abra (1976), aot 1Dcreased weigbt or 

~ert1ie ira1ns/pan1cle upto 90 ~ Nina. 
App11ca t1onot propauil twice @ J.5 f@/ba prOduced 

108.1 Ira1llS/paD1cl.e whereas unwaed.ed control lave cml7 92 .... 

IJfa1nsjPanioJ.e (Rammoortby n.1ii 191", Ka.kat1 n !l 1977, 

Mabatim S1I1gb ~ i1 1919). Unres~rlcted weed growth c1eueased. 

DUmber of' tllled sP1Ul.ets/pan1cle (Gbobr1al,196.3)'. 

10. S lOOO-ID1n weight 

. S1¢t1oa.at 1Dorease in thousand oX grain velSbt 
't 

over no mtrogen (control) was reported by ~rl.patby Gl Hi.bia 

(1913). Teat wei&bt. increased. upto a 90 I,g B/ba as reported 

by RaG tmd. Prasac1 (1913) from ClmI, CUttaC8:. 

On aD averqe, application of propan11. @ 2.0 ii/ba 

as a post-amergence spray shoWed inoreased test we1&bt over 

other promi8in8 berbic1.dal treatments (ICakatl et al. 19". 

Habat.im S1D&b at al. 1979). On t-be contrar.v, Raamnoortbl 11 &l. 

(191") di4 not find slgD1ficant 1ilcrease in volant of 1000-

gra1r1s due to nerblc1dal truatmeDt 10 upl.ami rice over 110 

herbic1dal treatmonts. 

11.1 emiR DIU 
~c"ae.taa the strese PGtJ".:1od dur1fts tne ".cetat.1ve 

PbUe ~or tb~ repf'oCl:uct1VG Pbuii 4ecreased tb~ ~1D ,.a.e1.4 

(Diiit, 1969). the dura'lon of tne time tbe pll1Ult wa~ sUbJected 

to mo.tet~ st."$$ .&t1· more iliPCrtilifit in 4~t.~.li \0.. &010'-1 
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Sft4inS/panicJ.e (BBU and Telll" 197"', DasgUJ)ta !!. Al., 1910. 

EuDus anc1 Bac:1egue 19?1t, Verma 1973., Singb et al., 1911>. 

But Kumura (1951) t &'slawa et 81.., (195'6) t Yauwagata (19,0) 

reported increase in no ot tertlle ,rains per paniclew1tn 
\/ 

iDcnas1ng level.s of N upto certain l1mi.t. tinder Bbuban8awar 

condition Salloo md M1ab.ra (1976), got 1Jlcreased we1g.bt of 

fertile grains/paru.cle upto 90 !ij _Ina. 
APplication of propan11 twice @ 3.S ~/ba prOduced 

108.1 grainS/panicle whereas unweeded control gave only 92.4 

gra1ns/panic1e (Bammoortby ~ a!. 191"', Kakatl ti. !l 1977, 

Mabat:lm 8111gb ~ 11 1919). Unrestricted weed Irowtb decreased 

number of :f1lled sPlkel.ets/P&D1cl.e (Gbobr1al, 198))'. 

10.5' lOOO-grain welsht 

. s1gn1noaat morease in thousand x grain weight 
I:: 

over no nitrogen (centrol.) was reported. by Trl.patby 6; M1&b.ra 

( 191 J). feB t wei&bt inoreaseG upto a 90 ~ B/ba as repOrted. 

by Rae anc1 Prasad (1913) fl'QIi emu:, Cuttacm. 

On an avera,e, applicat.t.on of' propqU @ 2.0 ig/ha 

as a pos.t-emergence spray shoved increased teat we.tabtover· 

otber promisin& herblc1dal treatments (Kakat~ et &l 1911. 

Mabatim S1n&b et al. 1979). On t.be contrar.v, ltwmnoortb1 U. 11. 

(19?lt) did not find slgnifiCallt 1ncrease in welgh't of 1000. 

grains due to berb101aal troatmeDt 1n uPlan4 rice over DC 

herbicidal treatments. 

11.1 gnu x1el.4 

IIlcreasiDg the stress period QuriDI title vecetatlve 

Pbaae a.ft4/or the reproduotive pQue (lecf'eased tile gra~ 7181.4 

(mBt, 1969). lbe ~&tlOll of the time tbe plant was sU'bJe_e4 

to mo.1$t~stf1US8 W~$ more lafporta,nt .in detQJm1ll.trlgthe WliOua\ 
.\ . 

. - . __ __ ,_._ • ..r."_.",",,,, __ ~',._,-," _._ .. ~_-C ~ ~;", ____ ~~=--.L_ 



ot yield reduction that tbe p~rt1eulbr growtb stage at wbiCb 

the stress oecured. Sol1 moloture below tne saturation level 

tor more tban 3 days at a stretch reduced the grain yield or 
rice (Dastane !:t. ~ 1970). Irrespect1 ve varieties and and 

seasons t tile ~engtb of internodes and grain yleldlp~tUlt were 

. m1Jl1muli under def1c.1ent vater sUPPJ.)r. There existed lEi. pos1t.1ve 

correl.a.t1on between the relative rates ot stem arowtb -nO. 

grain y1el.d; 1 twas poSB1bl.e to prediot' grain 1'1el.d on tbe 

basis of stem!} "rowtb m~cll ahead of Iu.1rvest ( Sen and Datta, 

1970; iCwana and Gb1, 1978). Grain and straw 71el.cls were 

increased frOm 393 and 732 iH/ba under oompletely upland ra1,~~ed 

conditions to 462 and 15'+ Fct/ba with irrigation to ma,intain soU 

mOisture content at P.O. !wang (1978). 

Unpublished worK of Lanka (1973-76) snowed that toe 

upl.and rice variety OR34-16 (P~r13at) resPQJided to 1rrigat1on 

dur11l& 3 I(bar1t' seasons ~.,out of five. Irr1sat1.on &t 0., bar 

as and wben necessary and irriga.tion after tlow@r1ng increased 

,.181.4 by 90$ in drOU&ht years and 3S~ 11) moderate ra1.nte.ll 

yearse 0Dl.y 1D one normal. year t,be cUrterences 1n ylel.d were 

no~ 813D1f.icant. 

Cho1, and Cb01 (19SO) reported that l'1el.cl tmda..-

upland oondltlon 11 lower tban tbat obtained. from 1.ow l.u14 

condition. " bey inferred th18 aftar conducting one exPeriment 

with. 6 10w laml r:1ce v~laties and '1 upl.and rice var1et3.es 

under both. 10ll1.an4 and. upl.and sltuations. 

I i'here was 1nenase in grain ,ield of .. ~t iDAiM 

riCe Yal'let1es v1tb 1nc~e 111 n1trogellOllS ft'r~111s<jf-" 
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var1atlcm& CV.. Sa.ket, Batna and CR 1t4-1 gave bigb.~8t ,.1elds 

at 60 lfg H/bae. Tbe response to applied N \ipto (60 ~/ba) vas 

quacirat1.C 1n nat.ure. Ttle most. profitable N rates for 3 varieties 

wera S2.2., 68.5 and 31 •. 6 Iii/ba, respecti"el,._ 

8111gb. and Modgal (1919) did not- f"i.rld ·aDa' response 

of ra1nfed upland rice aboVe 60 ~ m/_. Wbereas hgade 

(19~9) under ra1nted. upland condit.1on lot1Dcreased 1"1e14 

upto 30 ii/ba 111 1976 and: upto 60 ii/be. in 1917. Toe ave~Age 

of 3.06 t,/ba wlta no D1tro&en lIlcreased to 3.12 t due to 

appl1catlon of 60 _ m. 
B¥ and l.Uge response ot upland. rice sra1D.,.1e14 

to nitrogen 18 less tbaD· ttl&. t of mad.1um and low land varieties 

due to loncer d.uration and operat.lve moS.sture resimea of ttle 

latter sroups- FrOB all the tr1ala an response or a bert 

duration uplaD4 rice ( 11, ~s)var1et1es ~o I levels it 

·1sooncl.\lC1e4 tbat u:a1DnD respcmse 1s at 2S-)0 ~ and tne 

opt.tmum 11es at ItO Fi and the y1e14 4ecl.1nes beyond 60 ~. 

tied 4& nIH 

SUbstantial. 1norease in IraiD yiel.d UDder upland. 

ra.1Jnfe4. conUt.1on was Obtained by maintainms veed. f'r4M 

eDY1J'OJl1leDt upto It, _8 fI'CID tbe comtaencemeat of taw crop 

(BbU n I1J 1911). Weed the cODd1t1on tor ItS 4&78 can 

be lIaiDta1De4 bJ' SPR1'!." DlUOg8D &8 pN~r3eftce .P_~, 

Sentb10Garb as ear17 pOst-emel'&GIlCe 81»., 01'. PhPiDi.l u 

p08t. ... _en08 apny ('Illal Ii. Al 1916, Bao n III 1916). 

Bepeated appllcation of propanQ. (9 1.S a.1/U "1th 

.3 ,; U"~ V&S as -melent, as ban4w.e4i.rli iR tema of reduction 
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of weed Srowtb and higher grain yield (Be.mlooortb1 !A &1; 19?1t; 

Dubey ~~ 1917; ToaD, 1917). 

Nair Pilla! and Georie( 1919) undel'" sem1dry cori.d1t1on 

got 2~?3 tIna, 2.~5 - 2.65, 2.31 - 2.35, 1.7~ t/ba. gra~ 

yield from 2 handweed1Dgs, Propanll + 1 band:wee~. KePI. + 

1 bandweed1ng and without &D.T weed control m~u8ur8. respect1velY4 

Fagade (1919) under upland cODd1t1on sot 2., t/ba. vita 3 ~ 

propanU/ba. whiCb was similar to 2 nandw6ed.1ngs._ But kle lot 

tile b.1sbest arain y1eld of 3.95 t/b.a. from propanU. .. 1 band­

weed11lg. 

10.2 str&w x1e.d 

straw yield increased wi ttl 1ncreaail'lg N levels 

(Sr1D1.vasQll et. al 1968, Batbkal and Patti 1968; Pandey 1969 

SiDgb ~ !! 1911; S1n3h and Sago 1976). 

11.3 GE!!nstE!w ratiO 

ID years of well 41stnbuted ra1ntall, sbort durat10n 

rice varieties mat.ur~ before Bdd4le of Ootober could be 

grown 8uccesstull.1by keeping soU saturated tbrougbout. 

SOiA moisture stress ~tter peak t1ller1n& produced ineffect­

ive tillers ·and that fran peak tlller1q to flower1q red.ueeti 

paniel.e I.efilth and. otber yield a.t t.rlWt.1na charaoters. Stress 

during f'low~ rinl to r1peni.n& reduced grain fill1ll& and ~e14 

and the reduction ill 71e1.4 WfilS found to be ill tbe order ot 

2 "'0 3,,9 ba as compared to tbat under oont1nuous 3-5 om 

su'bm€ilraence 1D dry season it vater table remamed &bove It·O em. 

Under 81tuat1oml of low watel" tabl.e (below 40 Oil), tile 4ecre~e 

was 1ft ord@J> of 3-5 q/b&, (Le~t 1916) • 



Harvest index decreased vito increase in I ~evels 

(Venkateswarlu !£ §l,1915. S1n&b. and Stokopf 1971) wtl.Ue 

tJorir.1ng with rice varieties Kanebi, Karuna, tmuvel7, Mutb.usW~ 

~ ~.1972 reported significant influence ot N levels on gra1n­

straw rat1o~ Pantie (1973) noticed decrease in grain straw ratio - . 

with increase .tn Ii levels~ About (1961) marked a 81gn1f'1.cant. 

effect of early stage application of :N and P on grain straW' " 

rat1o~ W&bbab and Hussain (1957) got bigber gra1n:strav ratio 

by n1trogen application during early reproductive st~ge. 

12.1 YRtAP of nutrient el.emelltg 

Stress at vegetative and maturity periods reduced 

protein content ot grain wb1l.e tbat at reproductive ptbse 

enhanced it (:Rao. 1911). Kumbbar and Sonar (1978) found tbat 

11, it, Fe and. Hg contents were bigber in upland varieties than 

in low~und ones. 

Uptake of N increased with 1Dcreas1Pi ~-levels. 

(Verma-1971, S1Dgbet al, 191,). lDorease Ul lid ltl!lvel.a increased 

uptake of N but decreased the uptake of P. LokaDatbaD (1966) 

not1ced a pos1t1.ve oOl'NlJ1tionhbetween total. uPtake of Ii aD4 

It.aaddtq'aP&D and KoJ.&D4a1 atu;y (191~)observeJ. increaaefl Petit 

cont.ent in graJ.n clue to UlCreaa1ng jJ lonela. 

B-CODtent in gr&1Il and straw increased with increa.se 

111 S-rate upto 7, ppm but decreased at 150 ppm (Sabu aDd Murty. 

1916). Padmaja (1971) reported .barp increase of m cODcemrat1on 

in grain tbaA _ ~~t, .in straw and. at stW. bifll61' lev@l.s tbe 
. ~ . 

trelld was reverse. Concentrat1ol'A of P ami K in &rain 1ncrease4 

upto 60 PPM W in sol1 and ramatped ~oreor leis constant at 

stUl b1.gbfir levels. 
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Becovery of' f"ertll1ser 11 by grai.n and straw raaged 

from 33 to 81jrt (Reddy &Dd Patrick 1916). Wang and Pang (1981) 

found tbat fertiliser Ii usqe by rice was 6. 76 " from areell1Dg 

to tUlering, 2~.11 'fo from sreen1Jlg to maximum ear emergence 

stage, and ~O.06 ~ trom greerliD& to ripening. Pl.a.nt took 10 jJ. 
, , 

from solland 30 % from tertll1ser source. B1n&b. and Ho4&al. 

(1979) found conoentration and uptake of m to increase vltb 

1no~ea8in&'1 l.evels trom 30 K: to 120 It I/ba, in rainf'ed upland. 

oond1tion;a.t all Btales of Srowth. Pl.ant aocumulated 15 % Ii , ' , 

upto t111.'~1ng, 50 % upto PI, and 85-90 % upto llead1D&. tDus 

, ProPort1o.tely less Ii uptw (10-15 ]b) at; poat-bead,1Q& staa. 
I ' , ' 

l' . 

vas tbe m,mr, jor eonstra1nt for product~on efficiency 1n raint,e4 

upl.and r~ee. Up1and ra1Dted r1.ce Perera removed 61 lfg N/ba. 

M&scare~t and Camarao (1919) found that under l"a1llte4 upland 
I 

C0n41.t1on\ the m content in aboYe ground pOrtions were 1,2, 
I " ' 

1.5, 1.'3,~, 1.82 ~n4 2.1 ~ respectively, with toe app~lcat1on 

of 0, 20. \ItO, 60, so 111 l/ba. O_ama (1977) calculated tbat 
, .\ 

Ii ~telltl' f1'om headin& to 20<,da78 after b.eaci1Jl& were 0.7 t.o 

1.1 jg in ' "r~1If and 1.0 to 1. 3>b in.: eaJl'. Vaqhan, Womack and 

Smith (19~ repo~ted increased grain proteiD content wben r, . 
R 1norea1~' ,from 0 to 36 8a ~/ba. Bini aDd it04&a]. (1979) toUDCl 

inCrea.se! ~,CCII08ntrat1on ~ uptake of ~ 4ue to .increase in 

levels ". \~:1tro,en application at all. ataaes of c:rop In"ttl. 
r " 

but the! d~ferellce was tile bisbQ8 t at. PIs ~se, ill subsequent 
i I ',: . 

st&8ea r\~~. 'difference. became rmrNVer-. 
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...... ;pAg .. » CWtiAQ 

file Clla'181 _.udl atatioa. JIulbale_. 18 

_'_Wel. 20° "tj La"'''' •• GAd 80° ,2"}& 1.on8 a' au 

elevation o~ 25.9m .vet H..a.J,. 1'& has a waaa _4 moi. 
~atte ollaraote __ ci" l»Ia.1di)'ii'1Il8. _4 mUd tW ..... 

11le.c11sate f'~ Jimba1eawa. 1e wist _0. lao' (LeDa.. Wl4) .. 

4.; ~ti1. 
. file __ armQal. I'8lata).l ia 150a mm. 1l1e moBsooa 

ae\a .In _. aboa' to-til Jee _, 1.'8 __ ... "th GGto~ ..... ,~ 
. . \ ... 
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2';-6.84 (aeedl.lA6 .Qit> _d bQm 11.8.84 U 21.o.a4 (~ 
A~\ ... 
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4a1. ~Oftti.oa 

.. .,o.tloa lou .t.I'oia u •• lf.~ola_ 1 Oil. P'­
ev4ipo.a. ._.1' 1uc.\'OSafitS iftdtaalq uLtil muaaai.A& MDgen­

-~ J.18scb.i.as 'lbe a~ 0: 6.5 _da¥ in tliit olIOii.tb of 

HeJr _4 deo_a_., abaJp'13 in _u_.-~ monUls dM to 

aoaSO- .J!'ai,u.. l' Jl'G4Gces '&0 4., msfdsl J.a mta:r1~ aeasoa 

(J~ to 00'0_;) _0 ~ 1 mm/ dar dadns rab1 sea.,. 

(NOvembeR to ~'b_al7). i'lle -_ eVSJIlon&lon OUriAs ~. 

C'-AlPine BO.$OIl vas 4.14 mli &q'. !be $o1ial evagonUon. 

troll &.6.84 &0 16.9.84 was G. T mm. 

4.,. Ai. tempe_,ue 

!De seaG "Gal ~e.n"," vuJ,88 tara 20.,°0 
to 32.6·0. the ... o:t ~ .La the ., •• ,_ aa~ 

...,uatw:e dU'lD 6 tb1s·mcmUl ~abJ.D. 44°C. D;ae l.eal 

_k· of .. ~t;b .~ ",1). 1. b.e 001 •• 814 , • 

........ .., .... to 11°0. She -_ ... ~._Wre. 

SA tae meatll of ., is ,,_6·0 .-4 ~l.. to 30°0 in J--. 

"'.'4-' to Oehber. ae ma?imta temge_~ .v:cumine 

00fi-.' -' •• , ,aGe. fA. ".6fIl o~ vaaaUou. oZ .~ 
~."~ __ aiIle alaD. COA~ amua4 25°" ·Cb1JJiRa 

Juae to Oetabe.l' an4 il'adJlal.lq falls to 14. tOg JA »_ ..... 
~ '4.'·0 in d~ .4 to •• ,·Cla BDbJ.tatU7. 

:laG me_ me .. 84d rnhllimUil ~eJ:a • .rea •• 

" .... , _426.'·0 .... t°a. 5LzOC on,4 as.aGe. '''''·0 
848$..°0. 32,_,o('-,aao 2"'°0. re •• ctlvell" ... doB •• 

e 

m .... o~ J--. "1Gi'. AttIJ&-' au4 .,~~ L·eat • ·rean 
.... i i~ an4 idAiIlUIa ~~. foil the ~ ••• 

-ina _4tb8 ".' -.soC $14 26.S00. )8.,0" 1Jll4. 25.9°0. 
'1~,oo.t a,.$.°O, ,a. •. "C ~d a.,.c resp~etivelle 
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ae avGJfa&P w.iad veloc1ta .t1~s ~Jo*dd.u:i1lg 

tile o:roJ9in~ season "".re 9~'t. 7.6. a~, a;4 ~2 ~h. re.eot­

-1velJ. ··~s chnO', Jul¥ • A\lgGet &/l.d SeetembeJ:~ t'lbereas 

last 10 3~aze ave~ t1Gw:es £01:, 

weJ:G 10.'. 1.8. 1.S8 ao.d 5.9' Xa/~ 
4.;. lid.tP' am_ina Houra (lkti) . 

p e rio dra dAl.dJlb J~e4j Jul.¥.. AlJSUst. ad ~ tember WRe 6. ~:' 

4.9. 4.9 and 6.' hour/daI'e i:g/Epectivel3. ~G the) o.le.Opp!ng, 

.,ason:tho con:e:spOild1nS £l~e weJlO 6.3. 4.9,4.9 _d 6.5 

boUe!da3. lbe toW 1)rl&b" SUAelWle hocuaa dar.int;; the lear 

1984: wae 2190., • ibe dal13 flve.N~ br.1{#lt eu.usbine was 

1.62: b/ daj • 

. . 4.6. ~l.a'1 V9 .Bumidl ta' 

lila ·me~~aUve 1uI4.di:tw w.il.·lee fftQ 6"'8j~. 

Jil.d.l 18 1iOO Q90t add montb 51U Mt.llet th@ QO$t hUfald. 10. 

~e mo.....w.S .\"tilati.ve b.Wa1d1f;J' 1$ Qaint~d a' €iibotA' a6-g~ 

thau.swu' ~e Itja1l. k 'he ~mooa.. ralaUw ~."" 

v_eli .tmm ~ ~ in *he muntA oj! 19B1 to 81 ~ in \he liOn-til 
of __ d. 

the -- .-la'lve hwi4d1\Y' gercuuta~ vala0e dQJ'iDo; 

sacuDma _d ofie-.1OO8 were rn an.d 69. 91 ~d 19. as aud 11. . 

91 au4'70 d.ad.ng 'he'LlOu'bh of June • dull'. ~, _4 ~'embu 

"~eot1vel3. 1bG lb. 1@ 3ealla averap f1~s .for oorJo'Gsaoo­

.~f& .. the WH _ jb aa,d 61 ~. 91, *14 74~~ • Sl1.4 11~. 
92 ~d Ti ib tJ.'atif1eot.twq. 



~3. Weather Data of the Central Besearch stat1on,~hUbane8war tor the period trom June to 
SePtember, 198'" and the mean data tor precedl.lli 10 years (191"--1983) (Iormal.) 

Huth Year 1t&1Iitil1 ra1DJ Mean Mean ielat1ve 1l!N,d1tYW1n4 Mean 
-. 4&78 maxi- m1n. Morn1ng After veloo1ty br1ght 

.1 .. 

July 

CUTeat 23"-.0 
Iteaa 201.2 
D.B + 26.8 

Current SO?, .e. 2?S .. 1 
D.I. +232.; 

ID\JID temp- Dooll. loa/be. sunsbine/ 
temp- ent- . (blaT) 
erat UN 
ure (oe) 
(00) . 

18.0 33.'" 26.1 
1S.6 3,.8 26.,. 
• 2.'" - 1.~ - o.~ 

2 .... 0 32.2 25.2 
21.1 32.S 25.9 
+2., -0.] -0.1 

81.0 
$j,~" 

.. 2.0 

,1.0 
91.0 
0.0 

69-9 
61.0 

- 8.0 

79.0 

' .... 0 
-1,.0 

9.,0 
10.]0 

- 9.6 

7.60 
,.80 

-0.20 

3.lt-
6.3 

-2.9 

,.a. 
a.~9 

-10., 

Aqus' Current ;~ 2l+~:rf;o--2;." 88.0 11.0----&.)0---- 5.0 
MeaD 3'1.~' 22.2 31.7 25.8 91.0 71.0 7.;8 ~.o 
D.B _+JS.6..0_~ __ ._~~._8_ -0--1 -0.... ';"3.~ ___ '_Q .. O+ 0.22 __ . ___ + 0.:....£1 __ 

Sept·ember . Current 21;.8 1it.O 32.,. 2it., 91.0 10.0 It.20 1.'1 
Mean 2 ... ,.1 18 .... 32.1 2S.3 92.0 ,'.-0 ;.93 6., 
D.B. -31.3 .Jt. ... .O.a. -0.6 -1..0 -S.o -1.73 .1.2 

D.I- Deviation trom normal. 

W 
\.A 
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She de&8Ua oZ ,,_ '~-'a, eaal.CQ'e4a&'Ct g,Nsanw • 
.iA ... 'kable-Ii. 

IAiLJI·4 ' 

I , 

• . 1 I 

1.ftd.t!!J:! '1tei&!!' 

. ,', . 

. , 

Bain .41.... ' .. ' , 
l&-doaUoD at 0., oear 
l~d.gaUoD (O.s bu) 'f.nm tl.ouen..ua 
to Qa~V.: ••• , . " 

,la8.l'S.~£j !l'-1iIr 
, 21.SO _4 l' kr/ha. 

'MMIg at ... I." 
.J 

lit .IIa • it, 
l'~ulJe.u.vel3. 

&eml.0a4 ..... ,. 16 J)AI- we"'J4IWi HI 
Qlea1oa\ • ~E1Jl1oal ( __ liJ4) lf2 
___ 8lica1 0Dl.7.. Q 

...... beatlile4, , 
c.'_'~"'lizea. _'il'd _, 
J3.~eal:t..v ".4) C " 

r c' 

§ I I - I I. . I _ J1. n j •• , D f F! ..... .~ " , ;iI. 

, " 

'.1. ae 8190 •• ' was laid eo' a a " 1a.rUallJ' 
coaa..48. de.sa. .... .f8g-11_~ katl , Ill.,*" con.WniuS 

one ad_ p10' (9.') peR 1&ook. ftle ... ,_~, OOA'Z'01 

WU &140&\_4 in eaobla •• aLou.tb tbfit flra(itmea'a per lll.O* 
III .4 Yeamp_.'ewft ODBZoaa_ .. 1MrI .a' ,18 1" ,"~"i ' 
14 as. ,. 
1.2. Ilg. as. 

a) Ga_ .I,... a"e. 0.011 , '.9m ::t" • ,'.2 -.. 
-> lie' 110' aPe. 1.0Oa ,,2.'IOta • 18., -.a 

B., pl.' wee ~ .iatJla~ 4 __ fatom eitilel1 'alae a10ca 

~ lQnsaa .... , a ;taros .fiIle.- __ ~ toe itwa-. 
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61!, YAWRI 
. K.abad. 40&-6,.2;2). til1s 4Wu.f J.o.di.ea vaae'3 

4eveJ.oge4 t~m a om __ 'ween .lUllkqJtJasannalil. 18 adtVtallle 
, 

to Alp _4 Qedium 11g~ ... d. Dle "ui:e', maf;&ies1n IImu,' 90 

dato Sn·!Q!a.r11' 'S4 JA 100 _8 in _ aeaSDB •. , .. vad.-7 
- ' .' . 

baa _48n'. 4e~e of a __ au_ '0' b __ l,)l.~' _,e~.f&,lG81 
" : . . .... " ". 

leat _9per •. _$._81 l.eaf' l:dli6~ ~~ ._.uera l.~ .tnm 

arabi· '41SGOlo~t1on; paiA'~ ......... ·al-der W1ta _484 
•• '. ' • ' I 

. ' .. ~ 

avera&e bfta4tb oZ pain 2.20 11m. len~ to .,~4tJa nti. 
2. '!S8 'boli88U{6 kemel _1 __ .1s 1,.'1 • 

\. ;. 

'1. 0Jlti1@Al1 @M'QlIB.J@~Qi o~ Ma!lst. ,us! .. -:, . 
a) URR..u ( ... »-34):214 -MC3b1.pJoqai.oAcpQ1 ... 

I' is e selecti.". 'coa'" nerld.Gi.4e lI$-~ '0 , . . 

uae _Slides tPO~ QSII8lll' :Qe04 .. H,·WAa. It. .i.~ ~ p __ -

ee .... C8 lleJ1ld.Ql,4e ~a1to4 -- ~li U8 Ln' a-, l.oa~ 
,. ., 

at... A b1p.~ diS' i8 Aae4ed to oo.r4.D1 ga~8 a\ 4 

lest .,~ 

. l' 1& ... 'tJ,Ue.. as k10~.u.&-ce OO4'aot-EP". 
A'batUpt~on '11 ••• '~~ '.s g1ae8 ',""Aia 0 9·e~O.4 of 

... II afte~ '1'tJ.~'. aaiAf'all. '~oocPue.wCUiile$'. cIlemloa1e 

to- '0 tae _U.file ••• t1_ ot ~ .. lI1oal· _-4a OD 

(1) *1_1&.18- .e" ebouti be _tI101.' _dare 
.ta Ule aou. , . _.. 

. . 

(2) Bed - Daue _.-14 B 8\ .. efta_-lJ blak 
ke=L.7ft1.iDS aboa1.4 be done 1A .. 

. . lilt . .. O. ·".SAS'.fA .... iliras_~ 

Ille beftJ.elae -"oa 18 IP'A-~ -- iQ .... "'.f 
... at '0 .adQllUl of .. , •• ' 
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b) wee'ie (19o--_edl 

Weed.in is a _leoUve~s1ooa'ed herbicide 

coo.tai·nins 12jb d1me~l. amine ea1.t 0:£2, +-D (120 '''",of 

2 ..... » per ~'.IEt) in SQ.ll8ella, :rom, 80lGble in aU p.ro~ortlons 

in water Gtui ncollUillGi'lded .tor ooat-ml.' of- b.road l.eaved weeds in 

ceJ.9Gals. _aarcaneand other a~DCOt-orOps. 

'i!e!P,ee e d Ro,t-efile~ece @i!pUoaiiml 

. veedem'" Carl be recommended r •• tWpUoaUoa la8t1l 

as',ze-emergence aucl post-eme.rgence to crogs _(I weeda • 

.rost-.era811oe ,\,p11cat1on8 .in 0Z0p8 like _saroaue, tlbeat 
ao.4 malae 8!.'8 _1'9 8"$0\1,,.. 1\ Is p1'8terrable to sgr87 

weedaraiA at the ~U.ble etqe og weed ~ even with 

the· t.l8a' 9£·.NiA then del.., 'P.I'al'iu& aDd .allow weeda "0 . . 
saw DeI'OAO the ~ilaael.4 -sue £01: "J:lNItm.t.. Weed con\a1 

mea __ a sboQld'be 'aXea to uea tile cap weed ffte ciUJAS 

cU.'1Uoal ,.da. o£ ...... 

table 5-. 

!fABLJi.9. -hAl,' ."bio1d8@ !l.' 
•. E ')~? " n .k I F C -: .. , F I ;1. 

, . r' , , 

$' - -r - " 
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a. 

, , 

(8) feilslpoeteu 

Soil mois'Wl8 tension within 1 baJ;l '~ waG 
recorded 'b7 1nstaU.JAS po.roas _ 'Q)e water UllEhi 

'-sioateZ'8 at l' an.4 30 em depths. 41.1 EleQeS88!7 p..­

-.-UOb,S weJoG taJUm. before insW11ng the te4elometere. 

SoI1 GOt.tue 'Cl.)At&1.ta we. 4etemine4 tw pav1metrlo~ 
__ samglJns before9 attu 1rl'1ga'iOD/l'ai.nfall, .4 JA'ermltt.­

-'ea.t13 ~ aU 1Hle 910'a m :era. 11. hlu4~teft we_ 
in_Z"te4 to mow \be 'iaiD.S of ln1~tl .. i?).,~'s schedtlle4 . , 

gOlf lrr1pUon at. -0.5 bar we1:O _Yen lft1~. when \be 
! . . ' 

. .\ 
.\ 

~u" Of wate~ lJ1ri.sate41 ,e. pl.o1; waG measu.e4."" 

_ 1n.aUinS 1." _ Vlma\ w14tb pema1J.;f14urae, cd ~:, 

-1DiAfi rwe now. 

9. AIlM 928&IIRlI 

9.1 •• 4 '8mM .. 

, " 

" 

Ble 1_4 waG .. -~" p~;}_4," 1l'\l& ,1. ___ 

-.4 .so hanov _4' JlGIeate4 la44el'iDaa. 

, . 

"A@~ • .-4 .Iotaela 0' ~ 'l4/M- iQ. 10m of "noll 
'1

0
' 

I 

gbe,. .. te _4 ~ ot ~ota. _ •• CUftl¥\ ~ .,,,~'e4. \0 

, '.e plot • • t" .. \Ul.OI _.,,- .'\1S8"" of:'taw 
~4 40_ Ol.ilt _0 a},1.'e4 at the Ua, ~i ~ at 

. 1\ 

tail .... 10. 2e~ .~~J .. '·1,6 .,4)4 .~\', 'j. 



i'be OEOpS eo. 04 8lb. J ••• 1984 1a 15.s ~ad rovs . 

fomee1 __ WOGea m&dteli. 

,.4.W@wr m.§t..~' 
Iio .i_eaUOB was 61van .. the 1'8lnf'ed ' .... atmeute'. 

!&-eatmeA's "ira~d as &lei vb_ nee4ed at 0.' bU' J:ece1ved 

2 ird.gaUone (250 6.840 fS8Od11aC stsae au4 19.8.84 fl.o_rinG 

~). "lo@ts .irripted at 0.5 bar anel1 no~ 1'8081ve4 

0BlJ' O!'W l.w:ripi;1GD on 19.8.64 (Jaowerina atasD ." DA3. 

g.,. !feet ~-, 

Rogt eaelrtJEmGa a .. '911caUon. of 9-&1alJ.l < st;~ ~'4) 
was made on 24.6.1984 (,16 »Ai ) to the sohedOle4 'ftJatmmt,. 

Wee4fiF;ia (tAlO~we",a) waa ~ .• "0 to. - •• chemical 910' _ 

_ 12.1.64.(34 .DM). ~arlioa1.q weeded pl.Gte wem we$4e4 .~ 

15 aad 'i D.t& ~1ots qchQdU1ea • .. weded _ttl .6mI1oa1l3' _4 

meel'lslioalll' we_ iu.a4i wee4Ud once a1i " llA& OoD.'brol. ,lo's 

_.. lWld we4ei twice • 

9.6. 'lM' ,mM,.. 
., ,.v_tt "he fi'09 fmm o'taek of in_ota .a4 .. 

~~ ., 2jO~l!la a' 31 »AS an.4 BLlto5r @ '."1 kl/ha in 'OOco 

vatell at 46 BAS -_ L'prtlJ194i aa t1.IqJbJlaoUo fI~th 

,.". 'u!!IUB8 .4 M!etrfWW " 
ae capmalued in 9Ii &we. AHe .. eli~t1G8 b@8J.'dez. 

.f~ both ,. ald01i th@ )10'& ~ MGeMd. blmd\Gd oegaratelt. 
eoadatied $l4 tb~_d. ~~, of ~a adg' .. 'lfIiW -~4 

,10ft •• () daJ$ fifle.r OUAld&tl~ .~ _ow tlie goJ.~ COtl'.' 
~1.3a Of.~ _4 _~~w W" 0". ~i104 to~; 18 bous a' 0000 

{ 

m.,d ~&l liQl.4s were ~~4 h 1* moletdW oont.ea."-



8)11 ~l$s w_ colleoted tft8l ea* ,;}lot. of 

regl1cat.lon-1 by a soU aose.r .tam dif.feJ:8' soU deiJ the 

viS. 06 Go '5-30 ~ -.4 30-45 • Dle eoil ~oles _J,e 

colJ.eoka gms *'. 4ep the be£o_ auC:l after ®acm rainfall 

au4/or .l.rriaation. at11 ~les Wftt oollectJed in the 

a1tDiDiw can" eu.d 'we1.ed. Ov~ 4ri.e~ at10S~O £Or 24 boa's 

.a.4~_lgbed '0 detem.i.ne the Qo1stGre con_i;. 

iDll mols1G.l'& co!i'ltent • lifel." of _1~' of 
meie' samgle - O,v~4I'.t.e4_ 

( Gmvimetae) ....' , '," '!8Q;)l.e, ~OO ' 
Welpt of o'1e1\dri.ed semple 

-14oi~ ~,-. (Cn'I-')o t101e'~ ~ "" Be'»' 
(We.16bt beale) 

.F.Jem U14i~. data, periodio ~ lGaeonal .u. wo.~ ~qw.reQm'. 

1·0.1. Ho~atw.e Q8ed 1n iAU late.wal @f time. 
S-flM) • Bai X' 111 wh~ 

Me- *latlue COil~' at the lltlstJtminG oZ the 1ntema). 

i.&- !"ioietw.e CO.11'wt at tAe -4 01: 'tl&Q 1a\$~ • 

.Bdl. JUlk d9n$iV of !th l&WGIl (/;.,:,~;t ) 

.. • ~ti1 o!t £tal lwe.r (om) , 

• ~'Uon. 

U .. Watttr G6e~ do~g thO ~t-e~Val(_) 



-frfaWN ~u&~, 
a 

!hI.;. 'ldf9l It lW. X All. • .u.. 1 ,lei 1 0 

Wile_ ita- A<i91etau.e iu. tAle llestnniRG og CJ:Op seaaon. 
• L4016 __ 8$ tb~ cmd og ~) esamAo 
.B&i BUeo&.i.ve aaLa.tall 

.I olmaaUODo 

GaJ_d wate:e ooute1btit1~ WII <mnstde.rea n11 gS Waie~lwol 

reLila1ae4 60 em belotf sed !Dots WJ.'8 coaime4 ",pel! 22 ems. 

to.3. _.aUDue 
a 

11 • Je1 ug • 0.6 

~ U D eon..,U'" ... 
oJ- \fate .... fJ8tt ~ J til iD'$ewal 

lk- AC'ual eV'l¥.omUon t'aJa ViDA o;en 'O. ~01t:_te • 

.fo~ $he AUmioe.r of _3 b@t.. l"d.~Uou a4 

~J..Wa. 

~.oteUv@ .liaiJ~£a1.1 

to .iC oe £A Glrceea oZ pat. ev.,onUon we ct:m.alde.vedefteci1ve.' 

D11s .. oalct4.a'loa ·lW 'aldaS 4at1a' eV.O,lOatifm, 8&d ~aU. 

data _41 aU mGletueOflAt.Gn' .tn.,_ OOAa1Mra~. 
10..4. \fat·el F- .,m __ (WE) 



., , 

fbnpl.1D.a te~qQ8S .- 'zom ftItldoJDl7 seleoted , plaees 

each' (SO . Om )2/ plot. weed lm.WIbe.r aIl4 biomas were .reoo.rde4 

on 1;.45 and l' DAS. ' 

1'(8) 9Ios weet gep!:"t!. 
, 

. Aseeolat1on o£ cU.f'fe.r81t 'Qpes of weed. with crop 
, . 

was Qti18M.l.3 obserwed, fro~ 15DAS to matHlr.lt-y. Weede 80 obta 
. .' 

ob_wed vere pllt unde.r tamJDOmlo aloss1:f'iQatJ.on (radullng&.a . . 

11.(b)WPgd gp~l 

. Woed go, IilaUoa . was JrGoon.ed .fam , eaupl1n3 wU. ,_ 

eeell SOom x- 'Oem. aeleeteci al ~4wa per plot a" 15.4' and 

l' lWi. 

11.(0) 

.~ §a€DUn6 t!e!9.'-

fw ~lJnS·mu, ts eaob 1 meteor 1=8 .in ~ rows, 

-- aalec'ed a\ Ii:VldWD in ea. plot fmc) were, man.e4 b7 b_boo 

geB~ Obae.rvatlon.s on bel",' _d aiUoft weft ~-.aed. .f.l-Dm 

the pl.8ij.'a or the mita oommenaiDB gram 20 BM to 80 BAAL 

ta.1. A'Il.' ~'I-

•• llei-,_ of ~ maiD. aboot· of e&GIl plant was 

taea~4 ~ ~d level .. to the lsat· oOl4ale. At.· 'be Ume 

ot~e'Q.,t tilflJ 9.~ il~_' '&,$ ~a ___ d ,,'D .... tlp .ct til. 

kl~ca... .i~ eacQ linaa:r iQP~elt;,.~· -.1-3 un!tr 10 •• ,1.'$ . 



va ..... mea_~G an4 avera_ pl_t he.l.' was ca1ou.latedO 

12.2. Nos o£ m1egtm2 

Iotal AWDAIe&' 01 tillers :fam 2 S8IJ1lllng W11's 

esell 11.inear mek .. long were coun'M4. averaged 08' and 
, ' 

oonve.rhcl to mJ.$r/in2 • 

, 12.3. lae., .M!a !qSUI 

R1811ts i'1'OJD 2' • .NJlnJ.ns strip II were Qp£'Ooted 

Ol!l'fG~. All. .ue leaves wre oUgpe4 oft and Gleed tor 

de'erminaUon of 1_t ~rea. AMa was \fOrked 011\ sraph1oall¥ 

bS so~inS the l.eaves into 41f.relW1t al..Ze-l&rGUgs and tnoiAg 

011' owa .from 8ach ~ Oil the graph P8le~. Area per leat va. 

1iUl.'1.g1.1e4 'b3 ~!le JQ.Q\iADer of leaves in J.'ta 6n~ &0 gind out 

toe . uea of ,_" ..,uUcu1u Smug _0 -" SWi!lI184.up ow.., 

• ~·8.1"OQg8 ~ and oa' Vle to~ leaf area. 

I 

gZ08 '-hG total l.eat area ot all plea'., 1$8f uea 

1ltldeM ,~oaJ.cula~Ehb 

LAl, • J~!8\ isat ary PI: ,11 W!f al.glt @ ,gal) 
lt8lld al'ea o~l~(l __ tile iil1.-. 

Dr/ we1~~ of abov~ gI'OUQ.d pl,.t ,arts from· 0.'0 

~plOt was.oete&miao4 b; ovedA, _ins the ... tided 

eampl.ee a' aDo a tbl' 1Q Aot\h • 1b1s vae mlil "J.puea 1W 

.,.wpaate tao'·oJ? ~3l» conve., l' In_ _ _"e.I' pl'04uctl:04/m2 • 

.w~ _ matte .. 9WUIlO'Um¥f42. on, ~ftIl &-at.e 
,a.G.B. )ot) calCllloecl. 

. , 

, e.G..-:i-.+ ",lul a.,> 
WAe_ dW , ... ~. !a 4q vel"'_ 
46. ~ iil ~$ 1~'Ume 1tl1~rvN. w'veen 



Ule. oa was cal_ahcl os tadnS daM Oil l»W. .we_~4e4 at . . ': 

SO _. muwal ~o1Dg fam SO to 90 ».u. 

12. 10.4 -k!M~ SlUMS'. 

12.1. ,Ie. Pk lIPI.i",Plm2. 

• • ,.I 

bQia 2 A~4 ~ling.~'!!!I"-' ~ted._4 ave.~·~nat it 

1. was aonVQ.ne4 to Aatbor o:f aaA101Os/m2. 
• ',' ." I • 

12.2. .....". p,t lEA.-, 
AveJ.~ HanJ.olfi 1.fJj.1.~ WiaS·de\eBJiaei ,IV se,u.dAS 

• .' • ~ • • J. • ' • 

2.0 .!'f.IU4IImla aelected pSLi.ol.ee gt.JJP pJ.o6. 

12.,_ 1ta&i0l) -'I M!Jr.U.t MSde«I •• l9!e 

fAe .ve 20· zarUtSle$ we.- 'lure_a -'8_"1:/ ana 

e'eriJ.e _4 fe.ft.iJ.e ~s we.ra co.'ed., AVe.ftJ(le no. of fertile 

aud ti~.rilG sra1nS/J:"anlc1e ware caloaalaled. the Wi.' of tbe. 

sraiDs was added to the pain wei.' of NO&i\lecti.V. ,lot. 

12.4. 1000 6.I!!lIe !8&IB' • 
.IJ:'0i3 ___ 4 6'aiAs of eaa elot. Sla11 eamgl.es wew 

UatlJD;- an.d 10DO ~ w.'.' was de'~~lC4. 

1" ""9 i'M4ii 
,,.1. lMA'I,g, &.'9:184 Mew 

Gmin aud .tgav 1'1014& of ea_ 910' we_ weltiiile4 &thor 
~.G4P .-dqJAs. 

,'-,. Gqia. 3' __ mUD .. , ""~ 1_ .~~ 
1,.). hE." alD. __ '".&~ 

H,.I.- .iit'I'H:~~I/ll -.. "0.0.· -' " .. ' ..... ; · .• v) 
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14. .• _MiL iJ!I1.¥a1" 

14.1 •. #:i.!Wt. itAl ~:&\yi,i\iUg;-

. Cos;o... soU ~les _" ooll.eo'aG f.rom ea. 

gl.o'1u4i1iWl.si0lJl 6ghJrt~)eheJI:Vee' 0:£ ti1@ crop. ~e ~l.ee 

Weft aix-dzied. povderad ara.d sieved t11.a:uaGb 2 m e1eve-<:oftten.ts of' 
to1#al. ii, AvaUatJle RzO; _4 available ~o Were deto:min.ed. 

1~2. H.l1tdWlt gq".' ,M4\e. 
GRa1D. au4 straw ~lee we_ dlVel aried.t gfOmd Mci 

,81&1.1_4 ibr lJ.I.K. as per metbo~ 

!G!~l_t i'lethod ~loJ'ea • 

. /,lfltn~ a Mod1f1ed leJelEiabl _th04 (&l_~ 19'8) 
I 
! " 

. ./:.2bO'PhoWISI 
i 

fdact.4 dl&esUcm au4 colorimeterlc 4ete~') 
-Uon. .' ". : ., 

I.r.i..ac1d Mgea'ion Sld dEltemmatton _ flame 
.iAotome'e~. 

, .i)at;a .. b.i.oae' £'10 ';UU~~l~ES. a.lQl4 .ttriba­

-'UnS ~ct,@.rs. jleld ot· ~ arAd stN'ttJ eta.· bfOrG -alJ'eed 
.U.sUcall.3 as per 'lUi me~o(A ~,m'paate t.o t.b.e dee1sa. 

<. .e •• r md Q)0Il.fta. 1967 J. 

ti.1. gg,g!Qwe _ di91 

1\W fillaU. o~t __ l1e14 atv11miUiis 

(lbom@.:c@ M411tJld, utlfu:ien' ",~ with JlelQ SAd Mll-\ea\ 
val_a _til j'1~(\\ wre oalcQlakd iV usla{:i s1QrJJl1eco-~i'~Q'ion 

000 0ft1@1en' ZomUla (sa.~4eCGr & Q;u3h~ 1961)·. 

:If • i!V'e; ·(.1 . IiJ 

V(~)-V(;) 



Wilen It. Pearson' e Correlation co.etfloJ.ent. 
'Jr • J.nd8jpQlldeo.' varlfble 
JI • depeudEil' vuiable 
aov (78) .·00. varl_. 'fl3'. 

Vr :Ii Variance ~. 
, V, • Vari.an.C8 "3 

a • numberGt pail-S of obaenation 

1\J mow tne Vv li of ~t9mlse 0a:90 ~ be £Ltted. 

ine &Wi) 0: fPlWilJ,'0$ dae· \0 .n1'roem WD peeUtrioned to 

lJ..D.e~ &n.d q~'10 C04IpOAents ana 'Seated against oe.ro.r 

rawa ot ~QQZe. aiAce ~e qlaa4r&tl0 ooEl\lonmt wa_ fotlllci 

$1iJl.i..t1Cfli1.. tAe _cond 4esree .~o. 

. 2 
( I m a • ft - o,r ) was f1t_do 
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BXPSBIHBBTAL FIBDIBG8 

~be results of tile 1nvest1gat1on are presented 

1ft tbis obapter. Data .on IWIDber anc1 b~ ... s of weeds , 

cl'Op-wee4 assOC1at1cn, crop Srowtb, y1e14 and 71814 attri­

-but1Dg ebaracten were stat1st1call7 .,.178ed and bave 

bee» pres_ted. ill th1a chapter. 

1. lIi:fJfABY.Ht CiOP GBQ.Wl1 CPR: 

1.1. Iymber of tW:!ulm2 . 

Data preseJ1ted 111 tbe t.ablee' iDUcatea tbat the 

rwmber or tillers vas miJlimum in ra1nfecl am unfertilised. 

plots. D1.fftreut .uript1cm treatments tid. DOt af'fect number 

of t1;J.len/m2 sipiflcaDtly at aD¥ of tb.e stases of &1'OWtb • 

~be number OfUJ.leN/m2 :1Dc:rease4 vitb 1Dcreaaq ..... . 
the levels of B upto 1; ks/ba. 

D1tf'eretlt1a1 eft'eots of weed. control. oou1d 'be r".··· ,. 

dJ.soemed 0Ill7 It-, DM • At 80 D£S, tbe maber of t-w.ers/.2 

was maa''DUD in meCbaDloally wee4ed pl.ots (a.t.o/m2) and. 

a1&D1ftcaaU¥ mol'o thaD tbc&t in obem1cally weed. controlle4 

ODeS. Cbam1ca1 + meOhantca11Jf aM meobaD1cal17 weed controlled. 

p10ts eJ..vays bad s1p1tlcaatl¥ mON DWDbe. .. of' t.1l.l.eh/rl- tbaa 

Obem1cal 17 weei-oon\ro11e4Plotae(FiI •• ) 

latei'acti.OIl of levels of II and weed. COlltlrOl. metbocl 

was "f0UD4 aiaD1t1cant on 60 DAS. (fable-6 ) .Theae data .tn41uate4 

t.bat at ea_ level of I, parUoular17 at h1ib8r 1ne1, ftemteal • 

rnecba.ll1ca1 w m.cb.u:a1cal. _t.bo4 of •• 4 ccmtJ'Ol. pJ'Odaoe4 



s1p1t1cantlJ' more rwmber of tillers tball cb.em1oal. metb04 or 

weed control. alone. Haxim1.lD ll1.UIibezo of a.&6 t1ll.ers/m2 was found 

¥ben the p10t was tert.Uued with l' fe 11/_ and. weeds" were ~,.".,,<-,,{ 

COlltrollecl mecban1eally. 

TABLE-.S. Effeot ot different treatweats on mmiber ot t1lle1'8 

Fai'£ifiIu-s 
80 

Io1sture resilel 
B 2~.2 ~.s lt6?6 It26.S 
I (0., bar) 2;2.1 1tlta.6 it62.8 lt28.0 

Ilt .. I (O.~ bar) 2;,3.2 Itlt-S.1 lt68.q. 1t29.7 
F-t.est H.I. I.a. 1.8. 'I.a. 

a, 23~.6 a.)6.'7 itS9.' lMllt-.) 

SO aS2.? It4].O &t66 .... ltllt-.) 

7S 26S.3 lt52.a. !t?2.a "-5.6 
F-teat Sig. 81&. B1&. til· 
Weed Control 2lt1.1 
ebem1cal 

a.)o.S "'52.3 a.o&., 
Cham. + Me •• 2,a..2 ltlta.8 "'11.? It-3lt-., 

llecbsnlcal 2,0.,/ a.,2.9 a.68., ¥to. a 
F-t.est B.S. tis'· S18· SiB· 
a.E.a • - 1.1 22 .. 2.5 3.3 
C.D. 1~8. 6.1t ?a '.1 
HeAD 2,1.2 ~'1 &t66.3 1t28.1 
CoatI'Ol. 213.3 313.1 310.' " lJ6.l 
F4.te., lis· 8la- 81&. 81&_ 

U.B.II.!. l.a.; -'.0 .... 6 6.1 
C.D. ,., 11.6 13.a 11.1 
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.fi8 . ./f EFFECT .. OF MOISTURE· REGIM·E·,·NITR08EN lEVELS·-'AND>~~WE.ED· CONTROl-. 
orf JI1LERS/M2. ..-

, , - .. 
". , 

.' .: " .. . . - , . 
" .. m.Ml:N~ . . 

. . . 1m N, -25' K9/ha [§) . C.hemical . 
-: .... m.I (o·s 8Mt) til ~l ~ 50. Ka/ha m Ch~m.+Mech . . Ei &f +1(.0-5 ~ . eJ 'N3~75 Kg/~ B Mechanical 

.. . . . . 
. 

~ : . . . 
, . , 

. . ~ .. , r-- -- .-- ' . ~ .. \.. . ~. 
, r-~ ..•.. ~~_, . ~P."'. U r-1 . B . . . r- . 

. . - ~. •••• 41 
i ',.', nl\ "l\ . - r-~- & r--' 'r-" r . 0 pj4' ;-r::' 
. 1 . . ~ ~ ~\ " B 8 - 8 - G·O fO P 

I,' , '-' II t\ • n ~ '* ll, r\ . , .: & _ r- :.... , . . P... 0 e 0 ~. .0: 
. . It II~ * n~ P~ . I1.B.., & IS: : B:. 0 P:: 0 ~:: • P:, 

'., t t\ & 8 - . 8 - . B - 0 f • 0 p .~ 
, u t\ * II t\~ n ~. . _. & _ & _. .'. 0 p 00 0; •. ' . * t:\ B 8 B - 0 •• . 0 • '.. 0 •• .. " "ut': *1I~ .. *I)~ ell - U\ : ~ - P ••. p.,. P •• 

. ~ . . - -. 0 00 0 Q . , * K' ~ n ~ r- - B - 8 - B _ roo--~ P 00 p .0 •• 

i'tl}~' ." ~ . * It ~* :\ . i B: ~. -. £1) : ~ 8 : 0 P :: 0 :: (J':: oP.:: * il .~" * u ~ * Ii t\ * n ~ .: &. 9 : & B: 11l : . G P :: 0 P '0 • () P :: Q ~ o. . 
:'. Qt\ ·*ut'\ u~· lJ~ &8_ . _. &/)_ &8_ or .. <tP:: op., 9p~: 

'* 11"1. ~ ~. ~ * u ~ 111 8 = III 8 _ B ~ a. l:! ~ ~p:: 0 p.. 0 P:: 0 P~: 
l u ~ * t' t u ~ ~ p ~ . 111 - s - . II> _ &\ B _ • 0 :: 0 p :: 0 p " 0 p •. 

II ~ * r.l.~ ~ II ~ *. ~ . B - £A) 8 : & B .- ~ B : P 00 0 P ... 0 p" 0 P •• 
1 l' t\ ~ & - - 0 .t'.~. 

. . 11 ~. _ n l'\. II ..0. t\ B _ a, : . ~ 8 - . & B : p ~ 0 0 p "" c P • 0 0 p .' . 
. :*tl~·.l .. ~ t.i~' ~ ,- &,8~ 8: £l)B- 0,:: OPl:: ~p' .. : 01':: 

-~ AA '4A, 
-,u. SltV 

1/ 
80 2.0 40 60 so 2.0 40 60 '80 

. DAYS ArTER sow.J~Q·:::.~ ___ '-'. 
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50 
2 TAB1..B-6 •. Effect of nltroaeu x we~4 control. on t1llers/m 60 DAB 

Loxall It IUklbal· 
2; lt1t8.0 It-78.0 If.53.0 
;0 "51 .. 3 it73.6 le68.0 

15 It-S1.3 ».8,.lt- it86.0 

SBm.!. CD (O.OS) 

It. 33 12.55 
. . • 

1~2. He1gt 

Data on hel&bt.ot the main shoot recOrded at an 1Dterval. 

of 20 d.Gi.Y8 commonciDi· frOJ& 20 ])AS till barvest are pres~t8d 111 

Table 7. 

Pl.aDtswere 8 om tall on 20 DAB and grev ProgrQssi. ... eq 

w1tb time and atta1De:d. max1mum height at barVest. Al.wa;vs plants 

UDde~ contJ'Ol were tbe shortGst. FertU1aat1on, weed control ~ 

water maMloment. scbedul.as 1noreased the plant be11bt 81aD1fi.cantly. 

Irrigation treatments bad. DO cUfferential effects OIl ·Plant be1&bt 

at aD1 stelle of plant growth. At all stages of crop lrowtb, plant 

bellbt lJlcre~se4 w1tb levels of m anu plants f'ertll1se4 vital 15' ~. 

B/ba were tbe tallest. 

At 20 DAS plaDta in meobaDicallJ' weed control plots were 
ttle tallest. Weed control IV' Chemical aDd mechanical. mecbalU.oa1 

JDeaDS recorded. plant be1gbts of "., and 8.0em 1Ibleb veft at par aa4 
s1.8Il1t'1cantl.7 sDorter to meObaDicallJ' weed control. tzreatl8@nt. 
At ltO DAB cbemical. • meObaDioal. metbod of weed control l"Hldtre4111 
the tauest plaDts followed by mechibi-cal. aM 0tlem10$l treatments 
respectiveq 111 order. At 60/80 DM ancl at _IYen weed control .. 
cbem1cal. .. meCb.ab1oal and mecbaD1oal. meaD8 &to1fl8 were a~ par lRtt 
slpltlcaatly superior to Cbem1cal weed COIltrol treatments. 
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TABI.E-7 Effect of mo1sture rel1mes.DitrQlsn ~eve1s and 
methods of weed ccmtrol on beiSb at different 
stales of growth 

Particulars R.v.I IGeE 19.I~1I1 • 
20 ItO 60 80 Bal'V'8st 

. e 

Mo~tHre E!lmeS 

B 8.2 1;.() 2 .... 3· "3.S 62.8 

I (0.5 bar) 8.3 1;.6 2lt-.1 lt3.1t- 62.1 

B1' + I (0.; bar) 8.0 1;.3 . alt.; "3.3 62.3 

F-test Ii.S lI.S . u.s I.S loSe 

SEm + - . 
0.18 0.11 0.39 1.00 '068 •• 

11~mlen 'Wbl~ 

2S 1.1 1lt-.1 22.6 ItO.S SQ." 
50 8 .... 1;.8 2".8 ",.,t 63." 
1S ,.0 16.6 25.; 2S.a. 6;.a. 
F-test 818· S18. Sta· SiS. S1&. 
Need control 

Chemical 1.9 11t ... ·23.1 "'.0 S9.8 
Chern •• Mecb.. 8.0 16.3 as.1 ...... 5 63.1 
Mechanical. 8.6 1S.1 a&t.1 &tJ+.1 63.8 
F-tea' 81a_ Sia. Sic. 81&. 318. 
am ... - 0.18 0.11 0.39 0.3" 0.2" 
C.De(O.O,) 0.52 o.SO 1.1a. 1.00 0.68 
Hean S .. 2 1S.S a4.3 "3.a. 62." 
Comro1 Sa6 12.2 20.1 3).0 ,0.6 
BBm ... - 0.32 0.31 0.6& 0.63 0 .... 3 
C.D.(O.OJ) 0.91+ 0.91 0.91 1.82 1.2S 

. 



1 .. 3. Leat: Area lndg: 

Leaf area index of tbe crop at different stages ot 
growtb tor different treatments was recorded I:U1d these data. 

are presented 1n tabl.e-8. 

UIlfertU1sed and unweeded pl.ants. bad tbe l.east LAX 

at all stages ot tbe crop growth. LAI inCreased s1Snif1oant.l.y 

due to tertllisat10Jl and weed. oont:rol.. In tne beg1nn1.ng, t.be 

LAI was 0.8; and rea.Cbed the mcx1mum Val.U8 (5.02) on 60 DAB 

and fell to 4.5 tlarVest. 

lITigation ~reatments bad DO .d1tterentiai eTracts 
on LAI upto 60 DAB. But at 80 !lAS, lrrigation at (O.s bar ) 

from flowering to maturlt;y noorGed LAIe o~ a..1ts imd ... SO 
respeot1ve~ botb of which were at par and were s1&n1t1can~1y 

more tban the rainfed treat.ments. 

LAI increased pl'Oires81vel.y W1th increu1q level.s 

of nitrogen and was maximUm at all stales with ?SkI/ba: 

Different weed control practices had no differential 

effect OD LAI upto 20 DABt but &.t subsequent 8&ales wee4 control. 

by propallil tolloVed by b.and weedings and by band weed1D&s al.one 

were eql1811y effective, but more efficient tban weed oontrol. by 

Chemical methods alone. 

Inte.-actlon of nt.trogen x waH contro~ wa.$ f0UD4 
significantJ' ~t 60 DAB (Tah1eaf). At same method. of weed 

control, LAX moreasoo as the tel't1l.1stlr cloae inoreased. frOm 

2~ to l' Ii N/b.a • At apa,l=t-laular dose of nitrogen weedCOlltl'Ol 

by proPflnll followed by band w~. TeCOr4ed m~ LJU. 1 

bUt aU val1aes lie" at ~ with t.bA~ obta1Jl.e4 by &pplltmti01l 

of me~cal taetd'iOd of w-e." contro).·. iGth tbe$ •• ~. 
, 
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s1gn1tlooDt17 superior to weed control by cbem1cals al.one. 

IDteract10n effect ot 1rr1sa tlon x a1trolen was 

tound slsntt1cc.nt at 80 DAB ( ~Gil.ble-10). At all s tales of 
aro"b 1rr1gat.;1on at. 0., brar aDd .1rrJ.ga.tlon (0., bar) from 

. fl.awGring to maturity recorded LAIs w10b were at par but 

s1anJ,t1oaat17 more t.ban tbat with ra1n:fed ~reatment. With 

eacb irrigation schedule, LA-I increued w1.tb inoreasing 

D1.trogen dose and' was maximum with 1~ !go )l/ba.~ 

Interaotion effect. of b1trosen and weed control. was. 

al.so found sipificant at 80 DAB. Weed OOIltrol. by Propaptl 

~olloweci b7 band lIIee4iqs recorded the biSbee t LAI wh10b was 

lilt par witb weed control by mechan1.cal. waya. (tab1e-11) 

IDteract10ll of weed cont.rol. z 1rr1aat1on was fOUllcl 

sJ.p!.t1crmt at. 80 OAS. Maxi,.. LA! was reCOrded due to weed 

CODtl'Ol. by propaDll followed. __ baDd vee41Dis and 1rr1iat1on 

at o. S bar _S wtUCb waS at par with weed control. by mechaDl­

cal mea.tlS _ 1f'l"1iatlon at 0.5 bar ... Irrespect1veof tbe. 

metb04 ot W6e4 oontl"Ol.. LA1 ot J'a1Ufed tna tments was the 

l.east. (~able-12). 



sa. 
TABLE.-8 Ethct of moisture Hs1lDes,Il1tl'OiftD l.evels aDd metbods 

of weed control. on leaf area 1Il4ex at different staaes 
ot crop growtb .~ 

j 

•• • 1.'-

Particulars. ,Iliitl IGer 19!ilDI 
.<-

ItO 60' ao . 20 

uQlIture Be&~es 

B O.8It ... ); ,.01 a.~39 

I(O.S bar) 0.86 It-.38 S.~ It. Ita 
af' + i( O. ') bar) O.8~ ".32 ~.02 a..~O 

.. -test B.S Ii .. S 1\1.8 81&. 

»Jittogen <BaiM> 

2S 0.1'1 3.83 4.&.9 3.96 
SO 0.81 4.1t6 ;.20 &'.62 

1'1 0.91 it.?1 S.36 ".80 
F-test Sta· 81a- B1&. sJ.g. 

t!eed Qcmtrol PRetia 

Chemical 0.83 •• 06 It.62 a..1lt. 
Chem. • Hecb. 0.81 .... .a., . S.2It It.69 
liecbsn1cal. o.as ....It-S '.21 .... ;S 
,F-tes~ B.S· Sli· 8is. ata. 
S.h ~ 0.03 0.02 0.02 0.02 
C.D (0.0;) 0.10 0.06 0.06 0.07 
Heem 0.8S .... 3a.. ;.02 It.lt6 
Control. ·o.se J.ltO 3.13 ).)1 

P-test Bla· Sia. 81g. Bts. 
8 ••• - 0.06 0.03 G.e».. o.Olt 
C.D.(O.OS), 0.18· 0 .. 10 ·0.11 0.12 



TABLE-9 Effect of H1troieD Z Weed oont!'Ol. OIl l.eaf Area 
Index at 60 DAB : 

Particulars .Weed ooDt~1 methods 
Levels of »1U!/ba) 

"'.02 1&>.69 ~.?S 

If..80 S .... 3 '.37. 
5.01+ ;.60 5.;2 
a.EII .to o.oa. C.D.O.11 

(o.os) 

'fABLE-10 ~f'ect of Irl'1gat1on x 1t1trogen levels 011 LA! 
at 80 DAB 

• 

LeYi1s Of 1(1fg4lll 
as ,0 
l' 

" ... 

b.. q 1 

j •. , 

.... 22 

".19 
~'.06 

no 

3.91 
... ?It 
11-.99 



5'6 

TABLE - 12 Effect of W.eclControl. x Irribat10D 011 L&I at 80 DAB 

'art loUl arS 

Weed .. eontro1 me1(b04s 

CbemtCal. 

-... . 
.. '. ,.", . 

p: 

~. 

".11 
".13 

".11 
S.Em .t 
C.D(O.O;) 

1 ... ·R£y litter productiQD 

".69 
It.?O 

.... 68 
O.oat. 
0.12 

. 1t-.38 
1t.61 

1t-.6»+ 

. ~ta on 1>17 matter produ.ct1on/m2 as .iDtl.uenced by 

41tfereD't treatments are present.e4 1Dtbe fable 13 and illustrated 

in I'll S.contJlOl. p1.ots ~cordecl tbe l.east ciry we1&bt/m2 and these 

ftl.ues were 106.3, 222., aDd. 293.3 11m2 at 30,60 and 90 »AS 
I'GspectJ."ely., App11oatJoD of trea.tmeDts aJ..sD1tiCUlt17 1Ilcreue4 

tbe 417 lpatter productJ.on.· 

. Differences 1D cb7 matter Pl'Oduotlon due to 1rriga.tl0D 

scbedules were found s1p1ftoant 0Dl.7 at 90 DM aD4 lrrtpt10D 

at o.s bar reoorded tbe bilbest DMP/m2 Wbioh vas olosel.7 follow~d. 
by irr1gatloD (·o.~ bar) after f10wering to matur1.t;y • .J)17 matter/tD2 

was s1p1t1cantly less 111 ra.1DtQcl trea~ts as compared to. 

irrlgat10ll tbrouSbOut aI1d after tl.owerq. 

Similar to effeots on plant beisbt aD4 t1ll.er I'lUmbel",4r,r 

matter also 1nOJ'eUecl s1p1t1Cti.1lt17 due to appUcat10ll or ~o aDd. 

" III aDd. a~ barVest tbe vaJ.ue was '11 a/ril wt1ereaa that wi.tb as 1& . 
B/ba .1t was it01.0 1/J42. ' 

At all. stases of al'OVtb, 417 flw:tte.'r/m2 wu'tb. l.eaat d. 

to weed eoatlrOl _ ebemleal. lIi8U1S alone aJUl, ttl. ciUtereaoe be .... D. 

tbta em4 tile weed. OODt.N1 81.tur by ,*em.ca1.' -abanloal _. 



meohald.oal. al.one \111.481184 at subsequenoe stases" At 90 DAB, 

Cbemlea1 + HeCbaD1cal.l.y weed control. treatments reoord_ maJimma­

of It98 S dIn/.2 which was sigD1t1cantly more tbaD onl7 mecbaD1.cal.l.y 

weed control. trea tl6eDts ~ 

TAm·X 13. Ef'f'ect of moJ.sture regimes, nttroaGn ~eve~s 
and wee4 contro1 methods OIl dr7 matt,r production 
at 4if'f'erent stales of' Srovtb (s/m2) 

Part:1Cul..ars 

~o&stMll Beajmes 

B 

1-(0.; bar) 

Bf +1(0.; bar) 

P-t.es't 

',tEO,_ <"'1M) 
as 
,0 
", 
J'-test 

Weld Csutml. 
Cb6m1ca1 

Cham ... 8aob. 

Reobanlcal 

F-hst 
S.Bm ,&. 

C.D.(O.OS) 

Heaa . 

0_'.-01 
W,"""es\ 
a.JID£ 

O.D. (Q. Of) 
'_' . .1 . : .. - .. f _ -. ,_. - t _.I __ 2' _ '-: ¢ I . 

30 60 

B.a 

111.0 

121.0 

12).8 

12'.9 
121.3 

'1&. 
O.SO 
1 .... ' 

123.1 
106., 
BiI· 0., 
2.6 

",' ,A ., .. 

279.1 

279.8 

219.; 
B.S. 

2;6., 

283.S 

298." 
81S. 

2;?3 
291.8 

289.' 

all. 
2.lea 
1.02 

219.1 
aaa.s 
SiS. ..... 

ta.8 
.• LI .• _" .. 

1t1; ... 

a.,2 .... 

""1.6 

Big. 

&t01.0 

"'12.8 

S11.6 

811. 

1tOO., 
1t98.& 
lt6S.6 
811_ 

l.J 
,.6 

"'1.8 
293.3 at, . 

6.1 

".6 
.. t-" n. t .~. 6:.1. ) 
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'.rABI.E 11t-. E.ffect of nitrogen x weed contro2 on dry' 
matter· production at 90 DAB (11m) , 

Particul.ars' Methods ot weeel control 
Chemical. ·Cham. + Mech. Chemical. 

Hitrogen1evels(,/ha) 

25' 

5'0 

75' 

S.Em .!. 

C.D.(O.OS> 

3ltlt.2 

1t-16.5. 

ltlt2.2 

.ltlflt..3 

: ;.11.. s: ' . 
51+0.7 

1t-11t-.,; 

'tgO.3 

;;2.0 

ne interaction ot., nitrogen x weed control V&8 foUnd 

s1.pJ.f'1cant (tab1e 1.. These data 1n~cated that oombinat1on 

ot lilecbaD1ca1 method 01' weed control. and 1; 1& m/ba gave the 

max1mum d.r.Y matter/II~ but lt. was at par::w1th tbat obtained 

trom the oombination of 7~ '. B/ha anel ebem1cal..+ ~echaD1cU 

methOd. ot weed control.. At : a Part1cular metb04 otweeel control.. 

~1' matter product1on lncreased wlth 1eVels ot If uPto 75' Ig/ba. 

S1mUarly at a part1cular 1eve1 of n1 troJan, weed contro1 '_ 
. :',:,; 

propanU followed by band weed1ngs save the max1mum 4x7 matter 
..;.. '~, . \,', . .; . t: .... _ 

produot1cn/m2• . ., 

c· 

Orop arovth rates .. t 41tf'ennt per.104s of &~h 
" • I ." . 

are. presellted 111 tane 1 ;.,Crop srowtb ·~ra tea were le88 u4er 

control dur1Dg ]0-60 aM 60~O ~ intenus. Applj,ca\lon ot 
- • • 'J 

'.' "; 
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Irrigation treat.ments made nod1fterent1al 

effects on CORa during 30-60 da7s pe~1od. At 60-90 day 

period irrigation a.t 0.; bar recorded tb.e hipeat eGR aDd. 

was superior to 1rr1&at1on from nowenng to maturity and. 

ra1Dfed treatments. 

During 30-60 da;vs interval, the nitrogen ~evel 

of 1S Ka B/ba recorded e.G.It. o~ ,.31 whiob was at par w1tb 

50 ~ and bot~ these were s1gnificantly superior to 25' ig R/ba. 

Dur1Di 60-9Otb daY' J.nterval. the bigbust level. 1.e 15'Ji D/ba 

recorded 1l6l1tDl18 COR (1.18 Im2/daT) anc1 was 81p1t1cant,q 

superior to botb 2, and ,0_. 

Weed control. b7 propanll followed b7 baDc1wee41Da 

and baDd weedJ.D8 0D11' were. at par in dr,y ma~ter Producti.on 

but. s1ga1f"1cant17 superior to weed control bT cbem1cal.s oll1.7. 

lDteraotion effeot of n1t~geD x weed control CD 

CGB was found s1gnificant (Table 16). Application of 1; -'B/ba 

and al.onaw1 ttl weed. contl'Ol ~JliecbaD1cal. Bleau recorded. the 

b1ShGst eGR (8.07). 
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TABLE 1S.Ef'fsct or moistu.re reijUnea, DttrogenJ.evel.$ aD4 
metbo4e of weed COI'ltrol OIl CJ'OP Srovtb .rJtte 
(CGB) at different steilea of Srowtb (s/mclday) 

Particulars 

IQ4sture Basilia 

It 

1. (0. S bar) 

SF + I (O.s bar) . 

F-teet 

11tl9lea <f!1ba) 

Wed gontnl. 

Chemical 

F-tes~ 

a.1m .t­

e.D (0.0s> 

Hean 

Control 

a.Fa .t. 
C.D(O.OS) 

. it 

_:d......:Pe~i':u:;mi=-:fojQt"-CZUiii~R~iiiit.:o:· ~i ...a.;(D~M .. ) ____ : . 
30 - 60 60 - 90 

;.21 

S.21 

5.11 

B.8. 

.... 86 

S.lt2 

S.31 

Sis. 

... a.a. 
,.83' 

,.62 
31S· 

0.11 

0.31 

S.20 

3.81 

0.20 

0.51 

.... 80 

6.30 

7.10 

Bil. 

".18 

6.90 

6.52 
S18. 

0.13 

0.39 

6.01 
2.]6 

0.2. 

0.10 

r . tsi n 
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TABLE 16. Effect or D1tr~!D x weed control. on erop 
growth rate (g/JiC/day) during 60-90tb da7 

Particulars Weed contrl,Qrtct1qes . 
Chemical. .Cbem. + Mech. 8ecbald.cal. 

.l1trogea l.evels Ualbal 
25 3.6, ,.80 1t.9S 

SO S.20 7.11 6.5It-

15 ,.so 1.13 e.G? 
8.Bm ;t. 0.23 

c.».(o.oS) 0.61 

».6 Dura!". tg PaNel. rnitllJ;iPD 

Pan1cl.e 1D1t1atJ.OD 10 eacb ~reatmellt was stu41ed. 

by sPl.lt op.Ding tb.e maiD tUler att 2 to l dqs 1IlteJ"val. 

start1rlg from 35 da7s attar sowiDI. ~he 1D1t1ation date 

tor pract1.cal purposes was recorded trlbeD tbe pr1mor41a was 

2 11m loDa. These data have been prasellteG 111 fabl.e 11. 

In m1Dted an4 UDfertUised plots flower 

primordia vere 1D1t,1ate41t·, 4a7s after· aow:i.Da. Tb18 4uratJ.cm 

vas dela¥e4 b,y ... to S days due to application ot dJ..f'f'li:rent. 

treatment.a. APpUcatioD ot g_dad. 4oaea· of Bitroaen 

prolq84 the duration by 2-3 day. UlCi wit11 ?S I» » 1D1t1at;-

1or1 occurred ItS da7s atte,. aowma. Ot.her tna tments bad 110 

apprec1abl.e etfect aDd. 1D1tiat1on OOou.lTe4 10· about "' da7s 

af'tel" aowiDS. 



.:c 

62 

'l;ABLE 11. Effect of different trea.tments 011 duration to 
Pan1cl.e 1n1t1at10D and ,0 per cent f'J.ower1n& 

Pa.rticUlars 

I01§ture Rea1mes 

R 

I (O.s bar) 

B.t + I (0.,. bar) 

F-test 

Characters 
DuratiOD paD10le 
1D1t1at1oD 

ltlt-.;O 

Jtlt.~6 

",.-8 

m.s 

Utrolen l.ev!ls U'&Iba) 

2S "3.1 
,.0 "-.1 

'IS 1tS.O 

F-test .lis. 

Weed qoptll9l 

Chemical. 43.8 

Chem. • Hecb. ...... 61 
. 

1tIt.9 Jlecban1c;&.l 

"1~$'. Sis. 

a •• ~ 0.2; 

a.D.(O.OS) 0.1 
Mean ....... 
Ccmtro1 "".0 
JI'-teat a". 
I •• .t. 0.'" 
0.1,(0.0,) 1.3'· 
bit JJ I .. 2i!" , . d. ." 21,"' . J . ~f - .. ]J: ,'.I .. 't ;.': Ii. ,'" .s._ J .: .. ..1 .. 

Duration to ;~. 
tloWer1Jij£ 

68. SO 

69.1 

69.3 

68.2 

69.1 

69.'-
·18· 

68.3 

69.1 
69 .... 

81a· 
0.21 

0.60 

68., 
66.0 
81&. 
0.38 
1.09 

i. . - . r . .. .1· . .1" .. 
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1.7 Durat1grl tp 50~ (lgvarl'! 
-

Data presented in the tabl.e 17 indica ted. tbat 

control plots came to tlower1ng on 66 DM. Different water 

management, weed control and/or fertilisation scbedules 

increased tbe durat10nby 3 da7S. 

Ba1nfed treatments averaged oyer Jletbods of weed 

control. and D1trog8D J.evels cGlle to ;~t1ower~,111 68 &qs •. 

Irri.lat1on at 0.; bar sms tbJ:'oulbOut or after fl,ower1Dg 4ela7e4 

toe durat1.on by one cla7 oDl7. 

l> Cbem1eaJ.i7 weed cODtrolle4 plots came to ,.0 " 

:nowertDg in 6t days and •• obanica]. veedins del.a7ed. tbis 0DlT 

b7 one da7. S1m11 arl¥ t application ;0 ad 1; II NIbs. lDcrraase4 

SO" nower1Dg dunt.1oD :tJ'ODJ 68 days \Ul4er 2, Pi • to 69 _8e 
2. ktEIR s.rY,DIES 

2.1 Crop weM URRea". 

~Ile tollOWiD& are ttle types of weeds observed. 1D tJle 

experimental. plot hom sow1Dg t1ll matunty (table 10.18). 

f4. 18. T),P8S of weeds 

n M .Cq 

GI'a8S8S 
(A,.nual) 

o rasees 

(18"1lD1&1) 

8841G8 

Lilli . NiEure 01 
~ 

Gram1Jleae 

PUJ.ta'1A ·laPutMl',.800p ... 
EleusiDe 'Ddica.laena Q 

& 

a 

a 
XlI _,,"18 faMMt,' Beaur 

£m94ca M£\~QR. Pe.-. 

Gz •• rot_. L1Im. 

It 

o 
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TABLE 18. (Cont1Dued) 

• lJature or 
occurance 

Broad 1eave4 weeds 

(Almual) Cl.eOlle nacoaa, L1DD 

EupatoUYm gl.apd.qlgSYlD, 

Cappar14aceae x 

ComJ)Os1tae x 

CgmmeliH bengl.eDS1s,liDn CommellDaoeae:; z 

z' 

AMptbOlpemum Msp1.4um DC AsteRceae x 

Amaranatbu8 v11'141s Uirw- Amarantbaoeae xx 

'LIMN AIR!ra,Lab1ratae xx 

BoeJ'baav1a b1spi4um Rubiaoeae XX 

Portw.aoaoeae XX 

Bol'qillAcaae xx 

Penen1a1 sua· aouy 
MJm08a pu41ca ltrm,lIimoaae 

X Occurs in lars- number 4ul'iDl 1st 30 claJ's of crop 

and. poses severe problem. 

OcCUJ'IJ 111 smaU numbers from ... , DA8 to b.arrElst an4 
poses moclerate ueiree' of 1nfestatlon. 

2.2 !Pta]. !rIee, populatio!! 

Data pnsented. 111 table 60.19 iDdi.cated tbat. tbare was 

miDimum rmmber of weeds UIlder control tbroulhout tbe oroPPiq 

DUterent. 1rr1aaUon treatments ba4 little effect OIl 

weecl populat1oD counted. OIl l' &lid. ItS DM. At ,,. DAB. ra1Dte4 
.;. 

treutment recorded tae ~ea;, weed POpu1at10D. 

B1'.osen levelSaiTect.ed v.eel populat,1ODsnat13. Au 
moree.ina tJeDd 10 wee4 popula't,lem w~ assooiated wlVlinoreu,. 
Sa ftitl'Ol_ leveisuPto " 1l1ba. 



liumber of weedS was not s1SDUIO&1ltll' artecteci b7 
r~ 

different methods' of wed control. tUl. 1, ])AS·. At It? anc1 '/; DAS 

tbe number of weeds were more under chemically controlled pl.ots·. 

TABLE 19. Ef'~ect on moisture regimes ,Ditrosen. levels 8Il4 
methods of weed control. on total weed population 
at tifterent stales ot crop 8ronn. 

Partioulars pays after sawiDi 

HoI,tUl! res"el 

B 
I (0.5' bar) . 

Br+ I( 0., bar) 

F-test 

218.6 
219.9 
218.9 
R.S. 

IUEOIen laevtlJt (~lbB) 

a5 210.1 
218.1 SO 

?S 
F-test; 

wee. _'M mgt ... 

Cbem1cal 
Cbem •• Mecb.. 

MeobaDioa1 

P-t.est 

a.Em 
C.D. 

Mean 

ConVOl 

8 •• .t. 

C.BCO.OJ) 

229.2 
aiS· 

alO.S 
219.2 

211.8 

B.S. 

1.1 

l.2 
219.2 

208.3 

2.0 

'.9 

It?a.. 
38.3 
39.' 
81&. 
0., 
1.3 

"1.2 

)8.'1 

0.8 

2." 

'IS 

;3.a. 
".3 s,.) 
Sis. 

61.0 
SO.? 
sa.a 
Sls· 
0.2 

0.1 
5ltQ.1 

Iti.l 

0." 
1.1 
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, ,'Data. presented. in tbe '1'abl.e 20 in41cate4 
" 2 
'tbat'd!7 weigbt of weeds/ (SO em) was the lowest in 

control plots. !bere was DO 4itferance in ~eed biomass 

on 1 ~th and It-Stb day atter 80vina 4ur~jmt:io irr1gatloD. But 

on 75th da1'. irrigation tl'Oll f10werlDg to raaturit7 

recorded the highest b.1~',' flf weeds. 

Weed blc:1aass I (SO m) 2 1Doreas_d w.itb lncreaa1q 
. . '. 
~ltrolen levels hOlD 2~ Ii to 7; Ia/ba. On 1;tb ~ ',tb Ua7. 

the weed 417 ve1&bt/ (,SO a)a in case of, 1S tia R/ba an4 SO i& 

.1Da were s1p1f'iOaDt liV 1II0re tbaD tbat at 2S Iii B/b.a.. 

Weed. COD~1'01 __ cbemlcala alone "CO~ 

maXimum weed 417 we1t,bt/ SO GD X SO CD un1ts on itStb and 

15th day. at 1 Stb day, weed control. tziea taents caused. DO 

variation 10 tIIeed b10mass I ,.0 CJD X SO OlD. Weed control 

by pliopanU fo11owe4 bY,baDdweecU.ll& recorded tbe ldast 

weed "'ry valgbt I UD1t area, tboUSb it was at par W1tb 

me:~~;Ja1 CODtrol. 61084 011 "'5't~ cia¥.,' 



~ABLE 20.· Effect of mo.i.sture Haimes,JUt-roaen ~ev.l.s &rld . 
weed oontrol on total. weed 'biomass at different 
stages of crop growtb (8/SO em x SO em ueaa) 
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Data on yield attribut1Di charaoters via. IWmber 

of pamela./m2 ,number 'ot ftiJrtlle .,raiDs I P8D10J.8 anci we1&Dt 

of· 10CO-grains etc. are pftisented 1D tne Table. 21. 

2 .J. l' If-ME of pWcl.es/m 

Data presented in tbe table 21 1Dci1oated tbat the 
. ' . 

. Jl1lDi~r . o~· ·.clfllJs/m2 under control w~s 11t9 and 1ncreased. 

s1P1~'oantl.7 due to applicatioD of ~~&tmeDts. Irr1&at1cm 

t~t_~ts caused no 41rtereut1a.l ef'.te~t8 OIl tbe number ot 
'. 2 

paaiOl.es/.~ Tbere were ,191-200 paniol.es/m due to apPllca.u.OD 

of ,.O-?~ l\J B/ba wb10b waa s1p1ftcantly more than tbat w1tb 

2; i'B IJ/ba. Weed control' by Cl'.lemloal.S followecl b7 bandwee41Dp 
..... 

resulted 111 e1gDif1oant17 more DUmber Of' pa.D10l.ea tllaR tr 
obemj.cal. or meGbanlcal ~bocls alOlle. 

3.2 legstb 0( RiP'. 

Data presented. in tbe Table 21 1DcU.cate4tbat 

paD.lcJ.e leD1tll under contJ'Ol was 10.92 em and iDcftlased. ,,' 

s13D1tlcwntly to 16.~ am ,due ~. d1ffierGbt treatmenta.(ila.6) 

There was 110 slp1f1caut d.tnereuce 4ue to J.rricatlOD 

. treatmsDts. Pamo.le l.ea&th lIlcre~se4 SllD1t1oaat17 with li-1eve1.e 

upto 'IS Ig/ba. The 1eDgta was 1S.16 em w1tb 2S f4l Ii aIlC1 iftonaae4 

siSDU1oant13 to 16., sa4 1?&,e om due to apPliCation of SO ad 

" iii m/ba,l"'8aP8cttvely. 

'Weecl OOIltrol. "7 PI"OJao11 f'011.OW8" b7 harldwee4ia8. ~ I . 

"sulte4 1A IiI18D1fillllll~ lorIcel' PaII.lalea tllsa tbat ." 411a.t1idOU··· 

0 .. meCbU1ca1 lle\bOda Cil.OU. Weed contNl ... -ObeatQ1a; ~< .. 

.Haulte4 .tD tM Sl:lorteat'PMlOlea of 15.3: GID. 



'PABI,R 21. Etfect of mOisture res1lDes.m.troaen 1evel.s aDd 
weed. OODtro~ on .Yield attnwt1ni characters 

,o1stUr9.B@iilel 

B 
.J:' 

I( o. 5' tJar)SMB 

Rr+I(O., bar)aMS 

F-test 

191.8 16.)· 

191.2 16., 

189.9 16.lt 

m.s JJ.S. s.s. 
i1trogep levels (RBI.) 

2, 11S.1 15.2 ?It-.8 

83.9 

F-test 

Weed Contro1 

Cbem ... Meob. 

V-test 
S.Em :t. 
C.»(0.05> 

F-test 
.S.JEm .to 
O.D(O.O,) 

. , . . III." . , •. "t 

191., 16.S 

200~3 11.; 

61S. SJ.,. 

8;.1 

S1l. 

182.2 1;.3 11.8 

199.' 11.2 ~.9 

190.& 16.1 81.6 

84. Big_ 
0.1 1.0 
0.3 2., 

191.0 16.4 81., 

1~.O 10.9 ~.S 

S1l. S1l. Bis. 
~.o 0.2 1.8 

.' o. I . 

61.2 

5it-.1 
(6;.7)'" 
61.'" • 

(17.1) 

'5.1 .., 
(82.3) 
SiS· 

81&-
0.3 
0.& 

17.18 

18.)1 

18.28 

60.2 • 18.12 
(1J.3) 
"'0." • ".'3 (~ .• ) 
84. 84.s-
0., 0.08 

1.; 
.Ii • 4,· '.i I I 1· - L ; I I.l ... 
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M 8. M ' 
M ffil N1 25 Ka/h"-
M (1) N2 SO ~91hO-
M rID N3 7S J(9/hq 
M 
M ,C. 
~ ·19 Chemical 
M 8 Chem+ Mech 
M 'r.J? MechaOl'cal M c..tA, 

M· 
M 
M 

··M 

o. 

[lliM E. . 
!) M 

~, .. ~ 

1!1 C.ONTR.OL 
lEi'MEAN 

CONTROl. 
""8 

RIiST(D) 
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3.3 total DJDBbet ot: II!1kel!ts/lan1cl.e 

'Data preaelltec1 in the Table-21 1ndioa'tedt.bat total' . '-. 

maber of 8P1ke~ets/pard.cle uneler control vas lt6.; aDd. 1Dcreaseci 

8ign1.f'1cantly to, 81., due ~o 41tf~rent treatments. 
," 

Number o~ sp1kel.ets/ pan1cl.e was not aftect .. ed b7 
" 

different water manasemsat. $cbe4ules and, on an averale, there 
, -

was 81.1 ,ra.1ilsipaiUci~. ApP110a t1m1 of grad8d doses 9t 
nitro&eD 1Dcreaaed tbe'--mamber trom 1a..e at 2~ Jg to as'.? at 

1; i3 JI/ba aad the 1ncreus 111 DUJDbel" of gra.1ns at 7S , »'a. 
however. vas not. s1.sn1tlC&Dt oyer tbat at SO ~ B. 

Weed OODt~ b7 propaD11 tollowed b7 bandwee41Das 

save s1gn1f1.cant1.7 more m-ber of total. 8pek81ets/~Cle tbq­

obemloal. or meoban1cal. method a1ODe~ Weed oontrol by- Cbemlcala 

aloDe bad tbe 1east IllDiber: of 1ra1Daa/P8D1cl.~. 

3.1t liumbf£' of "1$;1.1' ap1keltts/pary.cl.e 

Data presented 1D Table 21 1Dd1cate4 tbat t.be 

DW'libel" or rUled. 8.1u/~e1. w~ 21-5 un4&r cOllt~l ami. 

1Dcrease4sipir10$ntl7 to ~1.2 du~ to 41f'r,rent treat __ tee 

IrriptioD at, 0., ,bar .. ' procluce4 tbe b2.ct1ea\ 

aumberot, f1l1ed Sh1Jta/paDlol.e (61..1) wb10b waa at Par wltb 

1niaat1cm (O.s •• _,sMa) tz:cU tlower.l.D& to maturity. Both were' 

Sip1t1C81ltl¥ superior to rii1iDted treatment that bad "'.9 
'Ul.e4 ep11ce1ets/tJaDic;l.e. 

-rile DUmber or ~.4 spikelets per P8IllOl.e' was 

'" 

&.9.0 wltb 2S 1& BIba 8Il4 lnOl'eaSed8J.p.1t1CUltq- to "" and. 10 ' 

due to appl1oatioD oe '0 and. "I' lalba. reapeot,1veq • 
. 

Vee4 GOnth1 .. p~ tol10we4 '" baD4vee4iqa 

"00,..84 .... Of 68.2 tm.".,1keleta/9a.D1Ole. WeM COAUOl 

."'ber .,. ClleoJ.ale, $.l'oae'· _ meaUioal uane va. 8ilnlt1tantlf 
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interior to the tor.mer treatment. 

Interaction of n1trol8D x weed. control was found 

s1p1f'1oant (Tabl.e 22). !bese data indicated that 15 Kg li/ba 
and weed control b7 proPaDbu tollowed. by band weeelinas aave 

maldrlnmJ DUlDber of 11." tUled ~ra1lls/pan1cle wb1ch was at par 

with that of 15 Ifg/ba and weed CODtrol by mecban10al means 

(1".8) • Ti1eSI two were significantl)" superior to all otb8r 

treatment comb1Dations. 

TASLE-22. D1troa8D x weed control on DUlDber ot f1l.l.e4 
,raiDs/panicle '. -

Particulars 

11ft.]., (k/ba) 

as 
SO 

1S 

. : KIJit10Cli Qt weei cqiiii01 

"".2 
S6.0 

S1., 
am. ~ 1.2 

c.». (O.OS) 3.S 

3.S aPed snip RUgentaM 

Data OD tUled ,rain percentals were eODVel1r.ed ~o 

auplar values and. tile tranatoane4 data were aualysed atat1at,. 

1oally. fhe or181Da1 va1ues have been &1veD 1ft parentheses. 

~be filled. paiD perC8Dta8e UJder OOJltrol was SO ... (S9.a.) an4 

iDcreased 81gn1£1oantl.7 4ue to Utterent. ~"atmenta. (1'.1&.1) 

Irr1aat1oD as aDd vben llee4ed. 84ft blabeet pvcenta.&e 

of tilled lralDs 6l.0 (19. It) wblOb. wu ai.SJd.tJ.eaatl.7 more tbaD 

tbat 4_ to ftiDte4 OJ" 1rr1s~tlon f~ now ... \0 mat'U1tp. 



Percentage of tilled grains also increaseci with iDcreas1Dg 

the l.evels at B •. With 25 B3 ., the value was "'.11' and 1noreasecl 

slp1t1oant17 to 61· ... aDd 6S.1 respeotivel)' due to appUcation 

of SO and 15 If3 m/ba •. 

Weed control by cbem1cal.s followed by bad weecUl.a&s 

gave 63-.9 (80.1) per cent t111ed ,ra1Ds wb1en ViaS s1&n1f1cantq 

more tban chemical. or mectum1cal metbod of weed oontrol. alone. 

!be 1DteractJ.on of D1tl*O&en x weed oontrol. was found 

s1&Dif'1C8Dt aDd tilese data are presented in Table (c) • 

Filled gaiD peroentase increased 81&D1t1cantl.7 

with increase 111 II l.eve18 at eaob method. of wee4 oontrol an4 

11kewise, at eaoil level of'll1tro,el1 cbem1cal. weeel control. tollowed. 

by baDdweed1D& lave max1ma percentqe of tUl.e4 graiDs wbiob 

s1gD1t1ormtly 8upeJ'1Or to otOOr metbods ot wee4 cont.l'Ol.. 

Application of l' II B/ha aD4 meobaD1oal. metbod. of weecl cOIltrol 

save 69.1 }& t1Ued SraiDs vb1Cb waa at par with tbat frem " II 

II aDd weed. oont.n1 by propBDU followed by tlSIld.weecU.na t6l." )S). 

filese two were 811Dif1cantly 8Upe~1or to all otber COJD1WlatJ.ons. 

Tabl.e 23. BJ.~roa_ z weed. oontl'01 OIl percentage of rUl.e4 
SN1ns· 

'art1oliius 

Qt;ro1en 1ge1sUsLMl 
2S SO.02 (58.1) 

SO ".S2 (68.0) 

1S '1.6; (11.1) 
a •• j!, O.lt8 
C • .r.iCO.OS> 1.38 

51.S9 (11.3) ,,..13 (8l.1) 

68.ltO (86.S) 

"".68 (66.6)· 
62.86 (19.2) 

69.1) (81.3) 

I. . lC.U"-l;i. 4 .. J J 
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3.6 1000,-grain weight 

, ••• , t • 

1000-grain weight under control was 1?~5 g, 

~pplication of treatments increased this value significantly 

1;0 18.12" 

lrrigation as and when needed resulted in heaviest . ' , . . -" . 

grains weighing 18.]1 g/10oo which ,was at, par with that under 

lrrigation t.rom f'lowering to maturity_ 

APplication of nijrogen increased the weight of 

~rains too, !he 1000-grain weight due, to appl.ication of 2, Kg 

i increased significantly to 18.2 and 18.3 g due to application 

)f ,0 and 7, ~ N/ha, thoughditrerence between thes~two 

ralues was not significant. 

Weed control by propanil followed'by handweedings 

~ave the highest tooO-grainweight whioh "was at, parw1th 

~hat obtained from meohanical weedt~ilhDl'Q)1alone .. ' Both these 

~reatments were "significantly superior to weed control ,only , 

'q obem:1cal.s. (Table 21). "', \' 

~.1 Grain Yield 

Data presented in fable 2lt. indicated that grain 

riel.a. undereontrol was 6.76 q/ha and increased to 21.26 

luntals due to acioption of ditterentCul.turaJ. practices.", 

~F1g.a). 



Tbe ·average yield under ra1n~ed cond1tions was 

19 q/ha and increased to 22 qu4ntals due to irrigation.at 
'. 

0.5 bar 5MB tbrougbout tbe growtb period or only atter 

flowering. Depending on the rainfall pattern ir.r1iation 

after flowering and throughout the growth period proved 

equally ~ffect1ve. 

Application ot nitrogen at 1; Sg/ba lave tne 

higbest yield (23.12 q~ wbicb. was signiticantly supei-ior 

to tbat from apPlicati~n ot 2; and ;0 l{g m/ba. Tbe crop 

responded quadr1t1cally uPto 1, ~ »/ba. 

Tbe 71e1d was atf'eoted signJ.f1cant1y by weed. . 

management practIces. Weed control by chemIcals only lave 

the m1n1un.D of 18.4-3 q/ba. MecbaJ'llcal weed control produced 

22.3" q/ba wblch was more than chemIcal method. Weed control 

by propaail tollowed by bandweed1nss recorded maximum 11e14 

2).03 q/ba wb1ch was s1&D1fioantly superior to that obtained. 

tram weed control either b.v cbem1~ or mecban1cal means. 

or tbe·.1Dteraotlons. only n.1trogen x weed ,oontrol. 

was found s1gD.1t1cant (Table 2S ) • Irrespective ot itbe met1104 

of weed control t~le 71eld increased witb the levels of 

nitrogen and maximum yield vas obtained from appl·1cat1on of 

1'J II N/ba and. mecban1~ weed control whlcb was at. par wlth 

" ~ B and weed control b,y chemicals followed b,y bandweed1nSs. 

BespoU@ cum 

To f'indout the nature of resPonse to applle4 .t the BlUD of squares was sp11t into l1near a,ad ".«rati0 

eompoaent ... loth .lIIpon$nts were fOuM slgn1t1eaa~. '!rne 



1S 

second decree response equation vas fitted.(F1g.9) 

Tbe response equation vas • 

r • 18.26; + O.11~32 z - 0.00130;6 z2 

Y~maz. ~ 

Eoonomic optimum dose • d (q/p -b) 

Where I q. cost of un1t tertll.1ser nutrient Us/ig nutrient 

~be cost ot nJ.tl"osen/lg 10 terms ot urea D 1Js.~.9;· 

P • Tbe prIce ot produoe in rupees per Qu1Dtal. 

Tbe pr1ce ot 1 quintal pad.dT ~ BJ.137/-

b1 a C are regression co.etficlents. 

At tbis level of nitrogen tbe 71814 Y • 2it..08 Cl/ba. 

Tbe opt1mum dose • -(2J.001365'6) (.y - O.1?lt-32:') 

1 ." ::O.U02611:l (0.036131).- 0.11",32) 

1 . 
• ( ...o.0026112) (- 0.1)8188S> 

• S2.921it91 

• ;2.921 Kg B/ba. 
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3.8 It raw yield 

Data presented in the Table 2lt- 1ndica'ted that 

straw yie1d under control was 8.~ q/ha. APplication of 

trea.tments increased tb1s 71eld. to 2S.a.3 q/ba. (1'1&.8) 

Irrigation at O.s ~ producedmax1mum 71e1d 

of 21 q/ba whlch was 8i'D1f1cant~ more than ra1nted tbroUSb· 

out or irr1W- tion from flowering to maturity but 0.; bar 

SMa. The completely ra1nted treatment produced the least 

straw 7ie14 of 23 q/ba. 

Siailar to Irain 71eld., straw 1'ield also inoreasecl 

with 1noreaaiDg'levels of ~I.. 81th 25' '_ B/ba, the straw 

y1eld was 22.3 liD4 inoreased to 2;.99 and 27.99 q/ba due to· 

appl1cation of 50 and '1S li 11 respect~ve17. '.rbe response 

was &lao quadratio. 

2 Y • 22.2919 • 0.182012 It - O.0013S6 x 

xQtemctj,99 9f p!troa!p x weet} cqptrol WM fOUDd (Takle 26) 

Slsn1f1cant (table 26) • At same metb04 of weed. 

control the straw Tielc1 1ncrease4 wltD 1ncreas1n& the level 

of' Ii upto ." ~ Ulna tr1e4~' Weed OOllt;rol. by proP.11 followed 

by band veeU11l88 recoNed tbe max1mum straw y1e14 of 21.99 q/bl 
wbiob, vas sl&Bit1caDtlJ' mere tban eacb ott,he J'1e~4s obtained. 

1.Dl4er all. other tHatment combinations at I and ve.d ooot1'01. 
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tABl.B 24~ CJ.n1n and aliraw yield as aftec'eo __ treatment,s 

Hoi .'li112 Reeea 

B. 

1(0 i"':bai-'\ 
.OJ,,.. I 

R~ .'1(0.; bar) 

li'-'e~. ' 

111 ".roe ~eve1a<sLha) 
25 

'0 
~j 

J&-test " 

Weed e~B1, 

CJleJl10al 

(Ilem. • He .. 

Heobanioal 
, , 

~te_ 

S.BIl • 
--'" 

'0.».(0.05 ) 
,11.' 
QoIl1;zol 

j\-t,ee1a 

a.E(14) 
0. P.(O.C5) 

'19.00 

.' 22.75 
, ,22.04 

S1~ 

1&.rt 

21.61, 
, : 

23.12 

2'.12 

18 .• 4' 
'2'",0' 

'22.J4. 

" 0.'6 
O.4i 

21.26 
6 •. 16 

,IL. 

0.29 
Q.S4 

" ..... 

2'~C1I 

'2:1.01" 
26.21 .'! .. . s. 

22.'1 

2;.99 

21.99 

ZT.99 

22.19 .rt., 
26.'5 
as. 
0.24 

" , 

0.68, 
25.4'· 
8.94 

a 1s.. 

0.4' 
,t.25 

I ,I 

J' 



TABLE 2S Effect ot nitrogen x veea controloD gra1n 
71e~d (Cl/ba) " 

Part1oul.ars ~control metbo4! 

Nit"rosen levels(lRlba) 

2, 1;.62 20.29 

" ,.0 19.29 23.61f. 

7, aO.it3 2,. 1 It-

a.Em + - 0.27 

C.D. (O.Os> 0.80 

TABLE 26. Interaotion of n1trocen and weed control 
on Straw 71e14 (q/ba) 

18.88 

':22.9+ 

"2;.,9 

Part1oul.ars Meed contrOl metb04s 
Cbemical Cbam. + HeCh. HecbaDical 

',trocan levelCk/ba) 

2; 
SO 
"5' 
S.Bm .t.. .. ; 
C.D.(O.OS> 

3.9"G~&R s~rgw ratio 

19.28 

22.97 
23.31t-

0."1 

1.18 

, Data presented. in ttle ~able 2'1 1n41cateCl toot 

the gra1nt stRw ra.tl0 was 0.16 under oontrol. APp].1cat1on 

o~ trea tm8Dts 1llCreased the gnina straw ratio to O.el'~ 

Irr;i.gat10D at O.,~- 'bar reeor4ed maxUaUID &p1D. Straw ratio' 

wb1eb was at pu vittl lrr1ja.t1oa rrom tl.owerillg t o matujo1t7" 

fa& ra1Dted ·ooadit-lon P~~ce4 the lOwest Irain,straw 

E'atlo. s1&alt1cantq tD.te.10Jr to bota uriga.'onat f).'S 
bar tbro~ an4 ra1nte~ hetO" tl.averwa_ (.F:l~h1'O)" 
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Appl1.cat:lOD of 1, 1& IJ/ba recorded the iligbest 

&raiD: straw. ratio of wh..1ch VBsat pal' with ,0 Kg alba 

and. s1p1t1C&1lt17 more t,·J,f1 the l.owest dose of 2; ~ B/ba (0.82). 

Weed control b,y prop&ai1 followed by bandveedtnl 

resulted 1n the b1ghest Ira1nUltraw ratio 0.81+3 wb10b vas 
" . 

at par with weed contro.l by mecbaD1ca.l metoad (O.S3a..) • 
. , 

~bese two methods of weed contjbl were s1gn1t1cant17 superior 

to .,edd contlOl by cbemlcal.ll~.· . 

3.10 BAnest Ind." (lW.. I ~ . 
. I 

I 

Data. presented ill ttl ; Table 21 1n4icated that 
, \ 

barV6St 1ndex·under control. va !tbe least and increase4 

significantly 4ue 1#0 t"atment~~'~r weed control, tertU1sat.­
. t \ 

100 and irr1&at1on •. (1'1,_10) ,"\ \ . 

Irr1gatl<;.n at 0., bar, '~ve the b1goost baJlV'est 
\ " 

index vbi. was at par vlth 1Wll~~1on from flover1D& to 
\ \ 

matus-ttl". Ba1Dte4 cOD41t1on Nco~e~ the lowest HI and. 
\ \. 

was 81p1t1oant13 1Dtenor t-o eaOb \ot \the 1rr11at1on 

treatments. \ '\\ 
't -, 

. Bll.J.'Y8St lII4ex was 1II1Jd1rnmi tie) due to appUoa1;-

100 ot as Ib/ba UII4 inertiaseli to "S.6 .'. '\~.9 4wII to apphca1;. 

lon to ,.0 arul1'J II vbicb were at par. \ \,,\, 
, ," 
~ \' 
i ,\ 

Weed control by proPaD1l to~v. ~ baD4 
\ \ \ 

weed1Di8 aD4 .ecbaD1oal metDod al.cme I'~C~d ~.~ valuea , " \' '\ 

ItS.SO and "'.SO, respectively. both ot 'b1~\ ~G' a~ pU 

'but 81gft1t1eut17 superior too weed. COD~l b7~,a~ obea1cala. 
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TABLE 27. Effect of MoiBture Be&1mes, 11tJ'OIen l.evel.s 

and weed control. methods on gra1n straw h't10 aDd 
ba"~st index 

Particulars 

lo1s\ure Rel~'8 

B 

I(O.S bar US) 

Bf + I(O.S bar) sma 

F-test 

IltEOaCjm l.evel..CicIba) 

2S 
SO 
?S 
F-test 

!!!aed. IQDtro1 

Chemical. 

HecbaD1cal. 

F-test 

e.l)(o.o,) 

Rean 

Control 

P-tes\ 

S.BID .t. 

O.D.(O.OS) 

L 

~ __ ~Cijyi~~·~C\~!~i&8 ____ ~~ __ ~~ __ • 
Gra1n:straw rat10 Harvest lDdex 

0.820 

0.8)8 

0.8"'1 

818· 

0.628 

o.BIt) 

0.8)a. 

BJ.a. 

O.ooa.. 
0.011 

lt2.1'" (It-,..OO)· 

Ita.sa. (1t;.1O) 

1Q.1t8 (-';.60) 

lt2.0) (ltlt.80) 

1t2.1t9 (ItS. 60) 

1t2.63 ("".90) 

81&. 

ita.1' (..,.1<»' 

Ita.S1 ("".80) 

lt2.lt2( Its. SO) 

81&. 
0.09 

0.21 

, I 

• Ori&iDa1 values all liven 1n tae 
papeat.be81a. 
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It •. 1JJ:lB.'(H7: c~ M1) unA. 
~.1 Iuirlept,ont!Qt 

Tbe oontents of I, i!20S aDd -'20 111 grain and 0 .. 28 an4 

UDder oontrol were 0.95,0.;1 increased due to irrigation by about. 

,.76, 6.1t, and 6.1,., % respectively. Irr.1h&t1on atter fiowar1D& or 

as and "ben necessary tbrOuSbout tbe crop growth period bad no 

appreclabl.e 41ft crental effect.· file oOlltent of" these DU'tr1ente 

also increased 111 straw due to 1rrlp t,100 (Table 28). 

Coatents C!t Ii, "20S and !taO 111 a_in. did ~t. vary due to 
l.evela ot I but tileir contents iIlcreased 111 t.be straw, the 1DveUE 

be1na 1-.;.)-.., 8.33 aad ".31 }f, with respect to St ' a05 andlfaO at . 

15·~ level. as compared to tbOSe at 25 ~ level.. 

la chem1ca11y v8e4 ooa:rolle4 Plota, 80ntenta of tilese 

DUtr1ents were the ~eut. Weed eontrol. by chem1cal • mecbaD1oaJ. 

or meobaD.1cal. met.b04 al.QD8 1ncreasecl tbe oontent by about '.8l, . 

3.11 and 9.~ in Ira10 aDd 6.89, 1).0lt aDIl 3.8S l',reSP80t1ve17, 
111 st.rav • 

.... 2 IBIUat JmY4! 
Tlla avena. 71e14 or oontrol plota was 6.16 QUlDtal 

gRin aD4 8.9lt- quiRt;;l at.rav/Qa an4 tbia crop removed 6.lt21g ., 

3·85 ~ Pi01 aad 1·89 ill "a0 1:1&rou&l:l &h1ll SiIICl '.21 III a. 1.21, 1'aO, 

am4 10.0911 K20 tbJtouSb stJ'P amoUDt1Di to total. uPtake of' 11.69 11 

B. ,.12 II P20, and 11.98 fC 120/ba. Vben y1e14 due to d1f't"ereat 

treatments ~aae4 to 21.26 q araiD _4 as.a.3 q 8tl'aW/ba. the 

respec~ive uptaKe values 1I1creaaefl to 22.15 Ii I. 1,3.82 ~ 'aO, aa4 . 

1.02 1fi 120 - inun and 15.26 fa B. 6.,32 ~ P20" "'.5' lf6 Ka.Ol)y 

st.aw amvuattas to ~tal. uptake or 38.01 !\t, Ii •. 20.18 Ii PaOs &Il4 

SIt. sa - Ka0/ba. !be treatment tbaft Produced -x:I.mum Ir~:1a yield. 

of 21.26 q/ba removed 28., &s Ii. 16." Ig 'aO, and 9.0 " Ba0/ba aB4 

the tr_tmeat prodt.tc1D8 ma.x1mta y1el.1 ot Q &hiD aDd 31.-. "strati 
NIlowd 18.2 ra fl, 6·.211 PaO,. 59.0 Ii la0/ba. 
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TABLlt 28~ EnBCl OF MOIStURE BEGINE8 BJrBOGEB LEVELS ~ 
WElD COllrROL em I, P20 , X;o COBlEl!Ir m GliA~ 
.dJ) stBAW ; ,. 

Part:1oulaz-a l.ecmi!itDil '205 ConteDt(~) 2 CODtefttU9 
Gra1D Straw GraiD straw QraiD Straw 

l2&stu£! E!I~I 
B 1.0It 0.'9 0.62 0.23 0.31 1.85 
I(O~S bar) 1.10 0.61' 0.66' 0.26 ' 0.33 1.88 
BpI(O.S bar) 1.01 0.61 . 0.66 . 0.2S· 0.)1. 1.88 . 

1,S=roseg l.eveA 'l&llIi) a, 1.01 O.S8 o.9t- o.2lt 0.32 1.83 

SO 1.01 ' 0.60 0.6,. o.as 0.,32 1.86 
1S 1.07 . o.6Jt. 0.66 0.26. o.~ 1.91. 
Need EBtrg1 .'boAs 
Chemical 1.0) O.;e 0.6) 0.23 0.31 1.82 
Chem. • 14 ... 1.0S 0.61' a.,s· 0.26· 0.33 1.89· 
lIeobaa' cal. 1.'" 0.62 0.66, 0.2; 0.3&" '~9° 
lteaD 1.0? 0.60 0.65 0.25 0.33 1.81. 
Contro1 0.9S o.S9 0.S1 0.20 0.28 1.80' 

• f • 
19!1~ lealmes,tBU 
B 19.16 '3.61 33.31 11.78 S.31 11.09 S.89 ~.68 ~." 
1(0., taar) 2S.0l 16 ...... ,." '5.02 1.02 22.0lt 7. SO SO.,. ,.1.29 
.,.1(0. Sbar) 2).sa ".99 39.S1 1S." 6.,., 22.10 ,.Itt ..,.2.1 ;6.16 

UtEoaeB ~10IlJa) a, 19." 12.'" )2.1tt ".69 S.3S 1;.0It s.es ltO.e) 1t6.68 
SO Il.llt 1'.59 38.93 ' .... '86.SO 20.68 6.98 Ita.]" 'S.2J 

'" 2'.]8 11.'" -J.29 1S.66 1 •• 22·93 8.06 '3.'" 61.,,,a 
NmI tSt\IaJ. I~ 
CboIdca1 18.9812.81 31.8, 11.61 Se-10 16.71 '.11 1tO."'9 lt6,.10 

Cbem. • HeGll. 2it.18 16.68 t.o.86 '''.91 1.11 22.08 1.60 S1.69 St." 
JlecttaDloa1 25' ... ' 16.S9 it2.06 '''.?it 6.69 21.1t3 1.60 so.e) ,8.a.3 
Heu sa.,s 1,.26)&'01 1].ea 6.36 20.1' 7.02 "7.'" S't.sa 
ContJIo1 6." ,." "." l.IS 1.21 ,.11 1.89 ,6.01 17.96 
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s. QpJtlS!M~1ep §taUM 

TIle values of simpl.e correlatJ.oa coef't1C1ent 'r' 

are repreaeDte4 111 the t;abl.e (table 30). 

!fABLE 30. CO~IOij COBWIC..iEITS OF .oDi~ YIELD i4~BDlIl-
DG ClWiACD.Wi WITH GBiD ImLD I . 

m.~ '.E.UhD eOneJ.a~iOD eoeh-
Ho~ a y ieieJ1t_ 

E 

1. a.jp~ Gra1D71e14 0.82* 
2~ LAI II 0.86· 
3. 

. '2 
l&Jmber of Ptmi~es/m .. 0.12-

It-. PaDlcle lenstb It 0.92-

s. ~ ·of eplkel.ets/ 
paDlole' 8 0.83· 

6. Pereeatqe of' ... 0 • .,-fel'tUesl'a1fts· . 
, 

!'bODs.u sraiD n. 0 o.e,· 1~ 

B. D:lt."S_ OOIlUGt. 
10 1ftW1 

It 0.71· 

~. iU.tl'OSea ccmtent a 0.9+* 
ill tile at.J'aw 

to. pao, OODtent. in II'dD .. O.n-
". 'aOs _teat iu "- II 0.",. 

at .. 
12. ~o cOn~t .lD. gftWl .. 0.61-

'3. ~ .. oen.teDt 
t' _'raw II 0.,,-

I . . 'I' I i 

• si,pdftceat at • 1ewl. of ~ 

Data 011·· eca-nla\1oJj ~coe"l." (!a})le ,JO)allo.We4 
;bat. admuIP ghat 1ie1&b\ aa4 LAl ... a1_f1 __ ,.ltlYe 

:eJTelat1oa WiWJ paiD 1iel4 (O.U· =ui 0.&6 1'88pefi': .. ,.,). All 
riel4-a_~~ elIa ___ .... , 1 ........ or paftlfIlea/tI,PM101e 
~engt,~ .... ·Of 8PtkelRa/PMle1e. PfJft8D\a.e Of relUle .... , 
rtAoueaat Pa&a .eiab~ _N PIle"'veli' ~, .. V.lb II'fIia __ l4. 
1'\147ot ~'loD' --- It 'ao,. laO eateat 01 ~ .... ,t.., ...... tba,.b 'ben ..... a .1pU'1CJUl\ post"'_ CIOftek-
~t'oa ..... tUft Gbaa ..... aRia rlel4 alM~ 
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6~ IINQAtIQI CD. 
6~ 1._JslyJ(ea~her Panmeten(~.bl.8 31). 

!rhe crop matwed 1a 98 days (8.6."" to 13.,.8It>. ftae 

orop ex:per1enoec1. Darrov var1at1oD 18 hmperatwe (maxi..". u4 

mias.m- ) aacl relative iUd.ut,. dtar1Dg tile Cl'OppiDg seas .. 

At s,ov1D& (23r4 meteol'Ol.o&j.oal. week) the maxilDUll temperature 

was 3&".700 aD4 dJ-oppe4 to 31.30g at rj.peD' na. ThemSId_ 
, ' 

t_perature 4ur1n& th1J period decreased frOJI 21.'oC to a,.oOo. 
~be mo~ DB was 991i at eov1ng aad 91% at npeDiDa. Data -

ra1nf"all u4 evaporation woul4 tnc11'cate that 0Dl7 tor 2 veelra 

ra1Dtall vaa 1.8. t,~ enporat.lon (F1&ure-11) 

~~"'31 .ReX Wle'" 1"Bi'ftl2iiM 

• 1 HeaD 
.p; 

aa Ia1ii I_po- &Iii£ Vee. MeaD :as WlDd 
Maz1- JUDl- Mam!> . 'Uter ve1o- tall l'at1OJa SUllSb1ile - .. ;~q.. r Cdt7 <-I (ami bDuJIe/ 
i~f -rEf· (J) - (Ifms{ Week) week.) ., 

( c hr. 
• • 

23 ]11..1 21.1 99 63 9.' 22., 33-0 3.S 
2 .... 32.' 2'.8 9° 18 s;.? 19+.8 26.0' ".1 
.as 33.1 as.9 86 66 9.S. "'.2 ,32., 3.' 
26 31.0 as. 1 88 " 

,., 12.1 22.0 0.7 
21 ]2..0 2,.1t 93 83 8.1 "., 16.1 It., 
28 . 32." as.6 92 ,., 1.' 62.1 26., 5.0 
29 ' 31.6 alt.., '2 as .... 191 .... 21.8 it., 
30 .32.8 aS~3 ., 13 '.3 104., 26.8 1.6 
31 31.8 20.0 88 16 1a.o 10\..1 ,32.0 6.1 
]2 31.2 as.? 89 19 f., 19." 21.1 i.' 
33 31.0 as. a 81 19 ".0 22'.1 18." ... a 
)a._ 32.' 2it.& 89 1S 6.2 131.1 )It. 9 1.6 
Sf 30.1 alt., 91 83 6.] "'3.6 2l.a 3.\ 
~6 31.) 2,.0 91 " '.1 ,8.6 ".6 ... , 

• ? 

.. .I :". f . ± .. . . '( r . j ". , . I .... :.1 . .,." jj -] I:' , ,.: 



WEEKl'(WE:AT~£R PARAM ET£R5 

. ~ R.AIN~Albo.·. ~/~IiIEI)\ 

~ IEVAPQRA'V6ON mmj wl!i.Il!K 

a, 
-et-. NINO VELOCITY. ",m/hr 
~ IRIC:aHT BUIIISHINE ·HOVSS/1JA'P . 

. so sa .fii1.d . 
" • ~ ~IiI.Ai"O"E ttUMII/)I'U"\i c_~~) . 
~ UI.ATIVE! HLloo,j)rj'V (AF'Ve~NOONJ) 

llf: 

• 

10 

" 
10 

1 ,q·i. ' 
811" 
6 .. 

i 
ii' 

. If ~ 

.t. 

1'1 

-..:. • • '.~, ...... ",_. II • 's'" 30 
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6.2.Yviattop 1a Prgg.ue -1'" CgDtp\ 

Data OR ftriat10n of mo1ature content as observed 111. . 

week1y '*"18 are baeD liven 111 ttle hble-32 • At. aowiD& soil. 

lIlO1stJ1N content was laelow' t1el4 oapacd.t7. !'h8 t1eJ.4 remnill8C1 

almost saturated tbl'oultlout ,be 01'Opp1Dg aeasem except d.ur1Da 

, 24tb. aDd 2!jtb meteorol.oaloal. weeks oo1M:1din& w1~ seed] :Ina 
stase, and. 21th week and tiDally dur1D& 31st and 32Dd week 

eo1lic1d1Dl witA nOw8Jf1D&8\a&e of tbe eop. As euob tile enp 

cU.4 DOt 81ltte,. holD serious mo1atun .~~8. , 

~eU1ua ~:~~ =~~~:l : ~ 
e,.6.ot. 9.S 11.2 Bel..- JG 

17.6.8It 18.2 20." Satwateti 

21t..'.8if. , .... 12.S Bel.ow Ie' 

1.1.81t- ,.(; 12.0 Below Ie 
8.?~ 11..; 19.e Sa'vate4 
1S.1 ..... 11.0 1"', Del._ PC 

22.?aa.. 10.8 13.S aatwate4 
29.1.84 11.1 1"',6 aawm_d. 
s.e.at. 10., 1"'. Below rc 
12.8 .... 11.0 11t., Below rc 
'9.8. BIt ,., 12.8 hlowFC 
M. a., SIt 18.2 19.8 Baturated 
aO.9.&a. ,~a .• O 19.2 aatUfth4. 

'~'.'.'" 18.1 19.3 SatUhte4 
1').9.et. '.3 10.a Below i'C 

. : :.' I - • I - Iii 
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6.3 1911 Moisture Gballoterist&c Cyrva 
, 4 

8o:llsamples were collect.ed from 15 and. 30 em 

d~ptb. 1401sture content was determined bT' pressure meJliu.rane 

apparatus and the soil moiature characteristic curve vas 

plotted. (F1&e12) • Data are presented 111 vol.ume (.3/oml) 

basis. At 0 bar suction ( • 0 )' moisture contents of 

1st and 2nd layers were 31.Sand 32 •• J re.pect1v~ and 

tbe contents at - 1; bar are 11.1 and 13.3 ,~ vol.UII8. At 

fJ.eld caPacity (0.1 bar 5MB) tbe moisture contents were ' 

are 24 tJ, and 19» ( em 310m3 ) .tor 1st and. 2nd laTera respeot.-

1yely (Table 33) 

'art1culan : "f" 4_ (iiI: A >-
(la) in-em 1 30 

• 

, Presltm! b!m&<:sal. 
0 0.318 0.32" 
1; 0.298 0.268 

30 0.268 0.288 

ItS 0.23' 0.2'3 
60 0.216 0.262 

" O.20lt 0.29t 

90 0.191 O.;a1t9 
10S 0.189 0.alt3 
120 0.18S O.aJ9 
330 0.110 0.20; 
1000 0.161 0 .• 18, 

SOOO 0.139 Q.16O 
10,GOO 0.", 0.13l 
1; 000 t, 0.10, 0.1. 

0" ... 'X _ - I.. E -. 1 j:) ", J .. t· _t: ". -. 

& •• 4 oa tbN. 8;OU. corea. 
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!bese. values were qalculatedas a s1mp~e 
. . 

dally bock keeping procedure t&1.d.ng soll moisture cODten~· 

trom 0-30 cm.la7sr upto f1el~ capacity and open pan 

evaporation into aocount. Weekly culeulatioDa tor tb6se 

cowponente are siven 1n Ta.bl.e 3'1-. Out of tot&l ra1nf"al.l 

of 11t08 .. dur1q 98 days of crop season 2S% was aocounted 

for evaporation. At the. ·start or the croP, the d.efiCit 

in tile Pl'Otll.e VilS 1).6 B. Adding ttl1s to evapOrat1ol'l 

tile val.ue comes to 316." am. .Due to :iDterm1t tent 

t"~ soU moJ.sture content for same Gl'B remained at 

hl.tuat1oa. TbG d1t.terence between maximum water bo141D& 

t'mpac1ty an4 t.1e~..1o .pacity "Pto 30 om deptb 1& ,3.2 om. 

lance tbe total effective ralDtaU comes to 373-9 mm. 

Dural the season tor '3 -18 tibe moisture 

tontent :rema1ne4 'below rued eap&c1t7 aJl(\ ow, 4ur1q end 

.r JUDe moisture deficit teU to 30., em equi:val.qt 6" of 

Lva1].a.1)l.e moisture- As suett the crop 414 not sUtter t.-om 

Jer10us mOiSture atttt at, _ stage of srowth. 
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'.f ABLE 31t. PROFILE )tOISTURE DE81Cxr AND EF.r.t;CflVE RAINFALL 

, , 
Meteoro- Bain Bvaporat- DetiCit Do. of' Excess Effective 
10110al tall ·1on (mm) at the deficit (mm) ra1Dtall 
veek. (am) em of d.a78 (am) 

week 
(m) 

8-6-8lt 
to" 
10 .. 6.·8lt 6.3 1S.1 23.0 3 - 6.3 

23' 1 sa. .. a 26 0 It- 105.8 ..,. 
2lt ~.2 32.9 20.6 ; 31.9 12.3 2, 12.1 22 30., '1 ... 12.1 

26 9S.9 16.1 0 . '}-'.-::':_--:-- 4&_?~ It-?.2 

2'/ 62.7 26.9 10.2 3 lt6.0 16.1 

28 186.0 21.8 0 2 1'3., 38 

29 1O't.S 26.8 a..,c6 It 82.) 22.2 

30 10lt.1 ,32.0 1 .... 6 3 ea., 22.0 

31 19. a. 21.1 1.0 It 50., 28.1 

J2 226.2 18.4 6.1t 3 20'~a 19.0 

- 33 ",.1 3".9 0 2 95.8 lt1.l 

31t 122.9 2l.8 o ~ 3 99.1 2.1.& 

l' 38.6 as.6 0 It 33.0 2'.6 

10.' ..... 
to 
13.' .... 33·2 12.8 3.1 2 23.' 9·1 ... .- • • I .--

11t08~O 36.3 •• - ·,2 10'-9.; 373.' , a. I.-
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Water negu1rement 

(WR) - Effective ra1ntall + irrigation + profile 

contribution" From data on evaporation, rainfall and moisture 

upto FC in 0-30 em layer effective ra1ntall. W&8 estimatod (table 

Plo~s irrigated at 0.5 bar ams tnrougbout the season received. 

2 1rr1gatioflS at: ; em eacb (see4l1Dg stage and nowerillS stage) .. 

Thus total. 1rr1gat1on requtrement was ·100 mm. !he total water 

re~l'uil"emont. 1nc~ur11Dg tne profUe contr1.but1on Wa\8 It-15 .... m •. 

Plots irr.1gated tr;':JD tlowerq to maturity received only one 

irrigation a t n~r1D& stage. 

Wi:t.S 425.4 m. 
~ ,... .- .' ", ~" 

WOK, and WUIf» were S1.8 and 113.~t SO.6 aDd 112.1, 

~1.9 and 104.1 Wglha/om. tor 1JIr1iat.101l hom nower1Dg t"o 

maturity, rdDt'ed. and 1rr1sat1on throusboUt the croPPiDa seasoD, 

Thus 1rr1gat1on from f'lower1n& to maturlt7 was must efficient 

wbereas irrigation tbroUSbOUt vas tbs leasto (Table );). 

'art1-
culars 

. -
kt~lsm 
a 313.' 
1(0.5 'bar)j?3.9 

8,.1 
(0., .r)313.' 

.. 

0' 

o '. 
' ,- 1·S 

100.0 1.,. 
,0.0 1.' 

i .. 
. ' .. 

r r 

J?S.lt 1900 2,301 ltao? SQ.6 112.1 

.. 'S .... 221' 2101 -"16 "'7.' 101t.'1 

a.a, .. ~. 220*. 2621 ttsa, 51.8 113.lt 

J . -.", .J • 



CHAPTER-V 

IIj§e~~j~i1. 



DIscua8IOII 

In the preceec11Di chapter data on etfects ot 
Irrigation, levels of D1trogen and metbods ot weed 'control 

on growtb, y1eld, water requireme.t, water use etflc1eno.y 

etc. 51 OD the upland r1ce variety 'Keaaar1' have been presented. 

In this Chapter an attempt bas been made to establish cause 

and effect t'elationsb1p among tbem and to assign tbe reasons 

tor ttle 'Variability, U aD7. 

Growth apd Y1el.d. 

Growth bas been defined by Webater as tbe 

progressive devel.opment of an organism and it represents 

the -ilrelate 1ncluence ot a larle number ot attributes 

determined'at d1ftarent stases of growtb that oontribute 

directly or 1nd1rect17 to 71814• 'lbe map1twle ot each 

attribute 1.s deter.m1ned at certain stage of plant growth. , 

Tbe relat10nship between gra1D yield and components of 7ie14 

can be expressed as 
, . 2 

Grau Yield • t (mumber of panlcles/ IB, DUllber of' splkelets/ 

panicle, • ot tilled splkelets. Weight of Irains) • Die 

ez1stence of signifioant positive correlation between 71814 

aDd different 7ie14 attributes substantiated that tncrease 

in ~ one or in all of tbe oharacters would increase y1e14 

(Baseg$wa, 81 al, 19;8 ) In a 4etermiDate Plant like, rice 

the vegetative and reproductive growtb Pbasea are weLl4ettne4. 

Fomat1oD of flower Pl'imordla, imU.cates. the timing ot 

sw.1tcb1n& over o~ ttle vegetative paowtb to reproduotive growth. 
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In a short duration rice variety of 98 days, the 

vegetative lag period 115 bardly It.-5 days aDd maximum 

tillerinG pbase coincides witb flower P~Q.l!riia.in1t1at1on. 

Within 7-10 days of flower primordia in1t~t1on, tbe 

~en,th of the pan:1cle, number of gra1ns and tbeJ.r s.1ae 

are· fixed. Cultural. practioes upto flower primordiU"" 

initiation decide the number of panicles per unit area 

. and at· subsequent G~les the panicle characters. Each 

pbase bas a definite beariDI on tbe next. The earUer 

phase serves as a source to tbe later stage- the sink, 

It 1s the relative capaoity and intensity ot eacb tbat 

determines the-y1el.ci. 

Irrlga~1.0D 

In thiS invsstisat1on, the treatment irrigated. 

throughout tbe croppiJ1g season recorded the max1mum grain 

and straw yield. This 1s followed by 1rr1aat1on from 

fiowrirlg to maturity and ra.1nfed treatments in order .this 

oaD be explaIned b7 analysing tbe variation 18 growth and 

d$ve~opmental cb&raoters. l'bere was not much dUfer.enee 

betveen irrigation frOID flowering to ma."ur1tl"and 1rrJ.gat1on 

treatment the cropping season. i'OOUlh the see4l.1D1 stage 

experIenced aUght stress, it did not Qt>f'ect any of tile 71eld 

attributing characters dete~ed at later stages. Yield an4 

path co-eft1c1ent analysis tor different varietIes of rice 

(Len.fm and H1sbra, 1973) indicated. tbe relative contribut.ion 

of tUlare lengtb of pa.nicle. number of ,rains per pan10le 

and gram weight to be ?J, 10. 10 and. ? percent respect1:vely,. 
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towards y1eld. !be characters those have increased graiD 

71e1d due to irrigation are the number of filled graiDs/ 

pamcle and the test weigbt wbich are determined during 

panicle development phase. Bigber yields in case ot irrigated 

plots are due to better pollination and grain tilling. Low 

71eld in ratnre4 plots, was due to less uptake of plant 

nutrients and less pollination. Besponse to irrigation was 

only 3q/ba due to 1"'% increase in fertUe grainsl pan1.cle and 

. ,-6% increase in test weight. Mild stress at tl.over1Jlg stage 

decreased the number of fertile grains/panicle and low· grain 

weigbt due to reduction in suPPlY ot carbobJdrates to grains. 

Irrigation m1t1gatedth1s deficiency and helped increa.sed 

71e14. The total uptake of plant nutrients was less under 

ra1nfed plots too. 

straw 71e1d 1s composed of the lenatb of tillers 

(beight), number ot leaves, their area and dr,y matter accumu­

l.ated in tbem. These characters were not sian1f1cant1y affected. 

bl' irrigation. The increase in straw 71e14 migbt be due to slight 

increase in tlller number and dr.r matter acontent due to lrrlga­

-tiOD. Irrigated p10ts recorded more Brain-straw ratio due to 

increue 111 71el.d attr1but1n8 'Characters and mainteun08 of 

pbotosynt~etlc act1v1t7 tor a l.onger period. These f1ndlnss are 

.in cl.ose agreement wi tb haara and Wilcox (1971) . 

The croP d14 not sutter from serious drought. 

There vere 1~ ratnT aa"s during the crop season. From toe 

balance sheet (appead1x ... IIl) it would be olear tbat at no time 
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of crop growth, the relat~vely ava~able moisture content tell 

-below ~o.% and most of the period was at field capacity or above. 

Hence, the magnitude of variation due to irrigat10n was less. 

Response to N1trogen 
Unlike the response to irrigation, response to 

nitrogen was very consp1cuous. It is well established that 

nitrogen is the on1l' el.ement to appl.ica tion of which rice 

responds remarkably and the crop should be 1.1berally fertilised. 

This 1s also qUite evident from the yield of the N-unf'ertUised 

ra1nfed treatment in this experiment. fha 7181d in the treatment 

~der control remained the least due to poor fertility status 

of the s011 which resulted in shortest plant of SO em with poor 

growth and yield attributing characters. App1.1cation ot nitrogen 

increased tbepl.ant growth and 4eve-lopm~nt and became max1mum 

at 7; kg )l/ba. This l.evel was not significantly more tban ;Okg NIna 

Corresponding significant increa.se in pl.ant heigbt '29.~) t no ot 

pan1cl.es/m2 (3lt-.2%) • leat area index (ltlt-.2%), panicle lenath 

(60.,-%), number of grains /paniole (84.8%), no. ottertUe grainsl 

panicle (1 S't. ,_> aad tbousl?-!ld grain we1gbt ( .... 4-%> accounted for 

increase 111 grain . and straw yie14. 

The crop growth rate (COR) inoreased progresslvel.7 

due to added ci,?sesof R. The inorease in DHP/m2 might be due to 
.f. ' ~. 

increase in LA~ values and hence I11gber photosynthetio eapaC1t.1 

(ChinaSV&mY an~ Cbandra Shekbaran. 1977; Bahoo and Hurt7,191;; 

lCoregone an' J'awalkar. -·1916). 

Content of Ii 1n grain and straw and total. uPtake 

~reas~d Progressively with 1noreasing levels of )1.(Verma,1911; 

Q,an and Pa.thak, 1916). The _ difference 111 li~Pta.ke ,tiue to appl1 

eat10D o·f'O and '7S kg N/ba 18 3. SS ks/b~, WbiCb 1nc11cated tbat 



at higher levels.more D1trogeD vas lost due toleaCb1Dg or 

the crop vas unable ~o absorb. ~be soU of the' exPGrimental 

plot was 108DO'' sand with a3i 1 ~~ sand. Rapid loss due to lea~ 

in sucb so1ls can not be rul.e4 out. AssWliDg that 1n suCh a 

vell drained soU • the crop util1sed 0Dl.y' from f'ert111ser 

source, ttle recovery cal.eulated to 100, 16 aDd 5'1$ wIth the 

application ot 2S. SO, and 1S kg N/ba. BecoveJ7 was maximUID at 
, 

25' Kg li ~evel. and decrease..1 at bilDe:.: level.s due to sreater 

leaching. s.t tb1s low leve1 ot fertilization deplet;f.on ot s011 

N was evIdent. In wet seasons recovery of 33 to 81-' 11' has been 

reported by Bed47 and. Patrick (1976). Becovery of 11 from 

tertUlzer source was 3011 (wang and Pena, 1981). Ttle economic 

oPtimum, and maxtmWB doses were cal.culated to be 53 an4 6'1 Kslba. 

At these levels of I the est.i.mate4 yields were 2).8 and 2 •• 1 <1 

sra1n/ba respectively.' (Kumar aDd SbaI'ma, 1980). 

Heed Cog.-

Barrow-leaved weeds vere more cammon and posed ~ 

serious problem for obta1Jd.ng good 71&14. At ear~7 stases, the 

grasq weeci8 llke. Eal'ocbl.oa C9l9Pum, D1Id.tpr1l BW?rlDI1 l. 

W~" common. Blor;~' were predom1Dat because of their 1nbewnt 

potent1al.1t7 of early seedling vigour, quick root1n& abU1t,. and 

speedy growth. There waasevere intestat10D ot nut grass 

(Cnems mtHJldw too. At ""-1Stl1 day intenal.. tbe common, weeds 

were oommel1Da beasa1t181,. aDd s4e0JDg v&sgua. But these were 

aot as dOtn1llant as gl"8SS7 weeds due to slow 'l"Ovth babit ud 

leas number Mamla 61 a,l< 1912). Patel. el a1 1980, "COI'de4 

~eltat10D of 811f)b weeo. .Sn tlPlaDd rice. 



Propanil wbicil 18 a. contact and seJ.ect1. va 

herbicide effect1ve1.7 controlled weeds When applied at 1; DAB.· 

The weed problem in propanil treated plots was minimum. The 

pre~rvest growth studies indicated that growth parameters 

llke plant height tillers, LAl, dry matter and crop growth 

rate were significantly influenced by weed control metbods. 

Kil.ling of weeds just a~ter emergence kept the plots weed.-tree 

and allowed tbe rice crop to grow withoutcompet1t1on and the 

crop as a result, bad better growth. Mec1lan1cal weed cont.ro1 

after propanil. application was ,ufte earlier. Tbe weed flush 

that came l.&ter was fewer in number and could be easily contro­

-1184 b7 band wee,dings. -Labo\\l' requlremeRtl- was quite low and. 

it was found -economic. 

Plots wea4ed by spray1ng propanil a,cted as a s tue 

seed bed. As tbe upper layer was not disturbed, seeda 1n the 

lower layer could not come up • The second flush ot weeds came 

muoh later. Weedam1n could not control all weeds. T11e weeCis 

resistant to prop.nil and weedam1n Dontinued their growtb and 

deve~opment and competed witb tbe crop for l1gl1t t mo1.sture 

and nutrients and benes the y1eld in this treatment was less. 

Plots weeded by mecbanical means alone posed a 

serlous problem. Band weeding Was not easy. Lrad1cat1on of 

nut,raes took a. l.ot of time and labour • Weed seeds .from lower 

layers came up and continued to keap the pl.ots weedy. 'l'bus ' 

erad1ea..t1on of iP weeds by meCban1cal means aWme was fo1.U'ld 

eost~;V. 
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In treatments cb.em1ca.l + cbemical., all types .. 

ot weeds eouldn't be controlled and the metbod became tDetteetlve 

(Klahra 81 a! 1970. Dutta et al. 1912, Patro 81. a1. 1913). Second. 

herbicide appUcation retaarded crop growtb due to 'Yellowing anel 

J.eat scortchfng. fbe vegetatlve growth ot pl.ants was retarded aDd 

the orop absorbed less Dutrients. 

Yield attributing characters 11ke no. of' pardeles/w2 

no. of grains/panicle, t1lled gra1n% and test weight were 
slgm..f1cant17 1nf'l.uenced 1>7 weed control. methods. Due. to ser1dus 

compet~tlon of weeds~ cbsmlcally weeded pJ.ats were s1gD1£1CWDt~ 
, 

inferior to otber two metbods. Low !AI in the treatment 1s an 

index ot poor growth and hence remained photosynthetlcal.l.y poor 

and 819 requirement could not be met and tbere vas less % of 

. tUled gra1nsipan1ole. Hecbanically weeded pl.ots we.re at par witb 

propanU fOl.l.owed by hand weedings. Thus propanU fallowed by 

band weedings. Thus propanll fallowed by haIld w8@dinls recorded 

the highest Crain ;v1e~d (22.3 q/be. and Straw yield (26~?, q/ha) 
. t 

wbereas ehemlcaUy weeded. plots recorded 18.'+ q grain and 

22.2 q strawjba. Tbe difference 1s attributed to dJ.tterence 111 
. . 

growth and dehlOPlPeDtal!.charact.ers of plants. 

!be rice crop cv 'lte.bar1' matured in 98 da¥s 

(8.6.aat to 13.,.&lt). Plants 1rrlgat.ed at 0.5 bar tb.eougb. out 
required ~. ~'.9 mw water, p~ote lrr1sated trom floweribg to 

matunt7 required 1+2,.9 DUD and nter requirement tor ra1nt~d 

plots was 37'._. These values of WR tor Kbar1t season appears 

to be low. Water requirement. depends on soU, plant and 

atmospherio taotore. 
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Dur1n& the season, atmospheric demand rema1ned 

lOw due to verT high hum1dlt7 even though temperature remained 

moderatelT hiab. Sol1 oomponent appears to be more important 

dur1ng ·t.bis season too. Sinoe the soll remained DlOStl.y saturatec 

and t~ rooting depth seldom exceeded 220m, absorption tram 

l.ayera below 30cm d1d not appear to be very b1~b exoept during 

tile periods of d!'7spell. Drum oulture experiments prevent1D& 

deep percolation losses during Kbarit season lent support to 

this t1nd1ng tbat a sbort duration rice can .. grown 8uceas-

-tully with 420 DIm vater (Lenka. 1971+). 

BespoDSe t·o irrigation particularl;y after 

flowerinS bas been remarkable water use efficiency of ratnte4 

rice was on1Y' It?, Ks graiD and 1()4..1' Kg tota1,dry matter wbLeb. 

increased to ,1.8 kg,gra1nand 113.lt. Kg total drymatter/lla/cm. 

l.ue to Sems irrigation onl¥ af't~r' flowerinth 81m1lar re"P6DS~ 

to 1rrigation or DR, 3 .... -16 in tbis soU' bu b~ recorded. ',. 
earller (Ji'8:~ 1976). Depenc1.1ni OD ra~ contU.t1on supp~ ... 
mentary1rr1gat1on i.snecessary to ensure .at ~ood \\pland rice 
crop. 



CHAPTER-VI 

" •• Jj~f Jjaffl eiJaf''''~jiJ. 



SlDDWlY AND CONCLUSlOB 

" Yo study tbe response of upland rice var:1et7 

ttKeshilr1" to irrigation. level.s of n1trogen and lletbodS" of 

weed control during Kbar1f seasOD, an experiment was conducted 

at tlle Cantral.Researcb Station, OUAT, Bbubaneswar! SaJ.lent 

f1Dd1ngs of this experiment are summarised hereunder: 

1. During the crop' season from 8.6.aa. to 13.9.a .... the 
sbort duratiOn rice variety "Kesbari" exPerienced 1lt08 _ 

ra1n~ in 1lt days. the crop suffered trom mt.ld stress atter 
nowering and reSpOIlded to irrigation. One irrigation (5cm) 

at o. ~ bar BMS after novering prov6cl as good as lrr1.ga t1011 

thl'Ouahout the P'()Wth perloci as and wtleJl necessary and 

iIlereased tbe ghin n,eld by 3 q/ba as compared to .1ii. obtained 

under ra1nf'~4 conditions. O~ 27/; of total rainfall was 

considered effective. 

2. The ra1nf"ed and no-ll1tro36D .fert,illzer orop :yielded 

6. '16 fiL graiD per ba. This yield 1ncreued 23.12 q due to 

appl1:cat1oD cUI nitrogen. Tne optjmUID dose was calculated to be 

S3 Kg/ba. 

3. Tile crop vlto an average 7181.4 of 21.26 grains &nd 

2'.»+3. q straw ~d 38.0U(i B. 20.18 Kg P20S and. 5lt-.Je Kg 

It Kao,perba. 

.... HeebUical. weed control can 'be supplemented bp 

obemi~ to oont~nt tbe weeds etfect1ves. ,Post. emel'sence spra,­

of Stam F 3" followed by ba.nd wee41Ds 1& as good as meOluUdoal 

weeds tcontrol. Wee4 control by cbem1ca.la ucme 1$ _ aubst.ltute 

to mecllaD1cal weed control. 

,. Ttle maamum yield of alt.3q gRin an4 27.2 q It:rav 

was obt.aJ.a64 due to appllcat1.on of ,,. Ki 6, lrl'1!;at.e4 8DCe atter 

floweJ'1ae·an(j. w1t1l meebaQJ.e&l weecl control.. 
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6~' , Bltrosen and weed contro1 1ntera~a. ':tavourabq 

to' 1n~~ase' tbe ,1'&111 yie14. Appllcat10D 01- 1S'ig It and. "w~e4 
contro1 by ~~cban1cal means produced t.he bigbest IraiD 71eld. 

But 1 t was par witb 75 i8 JI + ned control. bypropan11 followed 

by ban4veed1ngs. This ~tract1on waa 'a].so 81&n11'1cant in case or 
a f1lled graJ.n % • 

1. The stud¥ of correlation co-ett1c1ents of dUterent 

71e1d and ~rowtb attributing characters sbowed tbat there 

existed a significant positive correlatiun be~een grain 71814 

on the one band and LAI, maximum plant lle1gbt, no. of SPikelets/ 

pantcle, filled Cra1D _, test we1abt and nutrient content OIl the 

other .. 

aOl!ICLYIIOI 

EveD dur1q Kbartf season, the abort duration rice 

variety uKesbari" responde.1 to irrigation, particularly. atter 

nov.ring. It responds well to nitrogen &ad its oJt1mum dose 1s 

about S3 Kg per ba.a Hecban1aal wee4 oontro1 can be suppl.emente4 

by post-emergence berblo1de application • 

• toe 
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