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A field expertment vas eonduct.ec! ~ Agriculturel 

a>11eg !"arm, Bapatle &u-in; the ye r 1988 ~ flad :)U~ 

the 1nf1u8n!ee of gra•ect level• of nltr~en (O, 40, 80 ..,. 

120 kg/he) ~n the orowth par tete and poten~tal orstn 

U.lltnv ln etx rtce vanatl e ~f three Q&"OWth dWratt on 

crop• (early, medium •4 la~e). Th effect of N lwel• 

and the •erie~ 1 ve~tiaUon tn the orowth par .. t.ere , 

ylelCJ components end p~Od\lcttvity WI' •tudled by collactt-

1ag the data ae per the etanderd pr~ecl\ll'ea. 'l'he 91" tn 

f .illtng potential wa aaMeeed by the apeotfto ore¥1t;y 

method. 

Lew duration varte~le• (MTU 2067 na MTU 20"17) re 
superior in tbetr proaucttve efficiency due t.o high eource 
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ep.tkelet nur.beJ!) end ha"••'- ~ex. '1b v~eta fill f.nt 

poten~.tal al~ v • high tn the la~ v rf.eti bllc:Mad 

by tum end euly v•rrto~ie • 

Nlti'O(Jen leveler have f ourably tnflu th4t 

o th ~J&r ehl'&, y.t d eompe» nte ut: pr ucttv1ty 

and en erJh n~ In 11 the par ur• were OMGI'Y .s 
vtth en lncre tn the N 1 1 fr:om 0 ~ 120 kg N• 

C..-ab ft11tog ~tentl .tn term• of H1'> Ol' n •1 o 

w • hi;h u higher levels Of If (80 nd 110 kg N) . n.e 

hl9f\e_. retpon of MD "'etn ~ htoher- N 1evele ln thte 

t nve ttc;atton can be ettribut to the 

epttmwn t perat.taree, b&"ighi; euneh.tc 

rain 11 t the ~ proc.1\lcttve ri 

var-letle • 

ence r~f 

ebeenc of 

·no '*' ot th 

corr'81 tion etuate• th C·:Htfftc::te- nelya 

hfNe r eveeted th t. MD gr in •ht= .t the -main COftiPO nt 

of o~: tn yt ld h tne lth th t 1 dUration of 

the crop nd 1e directly .tnfluenced by the P tel e number 

po.r. ere 41 
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the hull ill ftlle6 and th deneity of cal'bohydl'ata 

~eltton in th Ol" tn. A~ t.ao •P-91'• f maxJIIwrl 

filling of 01'81ft ie naltaed. and theee gralne ue 

lmCIIIn e 'bt~ a eltr qralmt' _. extatbtt 1111S.. 

potend 1 fUlia; end to et weight. 

~~ ia eett.mat d that the yi 4..1 potentt 1 in rtc:e 

can tur• r be tncN "" upto 30 per cent thraugb ore r 

n r f R!qh net.t.y Oraita ""' p tel (VU'katetw rlu 

d . , 1986 b ) . Rice va,-1 tl• vuy widely In the 

pe- uction :~f H Ol'a!n, 1nttlo.Ung thet en 1ncl'8 • in 

...:entege of be ter gretne would cone ""'agly 

n.-~'IUA the yiel • 

tvnt fk: ance of t r:o 

tn orop PI' uct1 1 • w 1 ka 

well •• th fAr'llnA W'"M. Tbl 1 

d u U\ tavo1 

, ~lo t.ly t. flu 

p1Nii'1ttfttt 1 ty of cro • '1'b 

nt tl' n in ric cul ttv t1 era b 

rt C n H , 1 711 

Rice f pl y 

-
t 

lcally 

lent 

. than 

19 1). 

1 1• f nt•~ n - ·-"l!!oftd d , v l 

~0 iota u cont.rary to th 

ic• don will ~t 
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eeaul~ tn the pi'OpOrttcmate tncreaee of Ol"ain yield. 

but tneteed le ~ t:» e blgb coat-lleneftt. red:.. ~nher, . . . 

on Ql'aln 

f1111no ele,. tt le theref e •• entlal .to i ~tty 

th tfmum l"el of nttC'O n et ~lcb the mlldtmam 

perc nu;e af Htgb DeJ'laity Ol'dn ua g~etn ytel 4 o• be 

reel .... 

• 
the Ql'81o f1U1ng potenUal In 1X rice v rtett . fJf 

&!If nt t!ur t:.Sone Elder fQur 1wela o nitro ou 

f rtt11 atlor». 

vhlch the 

1 · To find out th varietal ve lett in tbe g r th 

or o fi111rv enttal of tt 

2 'f~ eaacty the • ffect o ntt~ ft l ela on or 
..... te~ with • tfto Oft t 1ft' 

fU l.t.nq of r1c " 
u t of orawth etton n the 

or ftlli p 1.81 .. , var u • 

a 
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atAPTSR JI 

RBVJEW OF LrfiRATUR 

or in fllll.ao 1ft 1'1 ( • IISI!I L.) .. ...,. .. 

a omtnetJt 1'01• 1n vtev ~f tu direct. influence on 

orate yteld.. 1"ll1.tng of 1tbe eptkelete ~o ite full 

poun~ by oel'bebyftat . • I'G 1 te in an tnc: of 

h!Qb (2anelty grain• an• ma:td.mwn ~retn f111lng 1 c! tto 

hanceo yte14:! p:»tenttal. Aff'/ fetetor that ffeeU 

tratn ftlltno vtll beve ftntt~ effeot Oft qretn 

ytel• more partt~lerly .. wtth ~he epp1t d nt~ • 

~1• 1 te ~he f1~1r29 ()f ••lter work•!'• 

"" th v ri t.al v8C'1at·.t.on tn o .. et.n ttllt.no and tnnu $::• 
of ntt1r~•" ~n the 9C'OIW"' Pf!t' tere _and other- pbyeto1og1o 1 

per te tncludt.no grain fUltn;. 

ate yi lde o r 1y lw rhtq kh l'if · 

(wet oon) r tng "'b.tch e m j ort ty r~f % 1 • cote 

Qr orown. 1 yt 1 el' ly ttl"lbu 

to 

1 

th 

a r ~ndit&on t'JIII41tP!It!-t •tty, 

ath , btQh nt .toh lt. lt 

AXDI!"AA ion th yf. lcfJ nt1el (MUI' y r:ty, 

1 ' ) • 



Cllm ~tc ! tor• oreaUy !nf1wmce Qraln fllltnQ t.n 

l'lce. Low 91"Ain ftllift9 tn • 1y erteU•• dur1no we~ 

r• lnft ce of 

high r iftfell , tow •ol r r dt Uon end btCJh nlobt 

per tur (T rt d K eh.t w 1919 

an" Muny, 1091) • 

of the nvtc- t 

26 to 39°e " r;ge of 

rUoul rly th lltbt tnt: dt.y within 

an "' tem taw.. (Venlcateewalflu 

•• 197?). 

tally that of low ~ler 

.r dl tton rt.n the le ~ cot clntt periOd play 

ci'UOi r()le tn I' a lt11b9 (Mta>ty a Murty, 1981). 

2.2 0 H PAAJIM&T!RS 

1 . 2.1 

\ I t , kh If e 

with 1 (0, 30, 

c ba~ tnc y :J Dl tc'OCJ 

~ 0 90 11Q/he c-e 1 tn ' tgb~ 

( 1 r •• 1 ) . ' 11 I' lftdf.n;• 

y tk t y .. (19 9) P•nchek . • 
(1 12). 



Eleperf.lllenta ~ndu.ctec5 at MeNtei'U ~rtno rebt 198& 

wltb ftve early rice vwlettee at fo.ar at~., levele 

(O, 60. 120 and 180 lco/ha) ii!Clicetec!J ~at en tnc:reaM 

in plant h•loht ,., •• ~servec! wtth e tnoreue tn N level 

from o to 180 tcolha (t~ty .tS 11•, 198&) . rtml.ler 

ftndmo •~"• alto ObeG~YeO by Redc1y u Jll• (1987) durtno 

khartf ••uon. 

Pras~Ut .21 !!• (1982) repOI'te" th•t till r nurrber 

atgniflcently tnoreeae<t vtt:h iftcreaeed •N• 1eve1a fi:Oirt 

o to 150 kg/ha, rtmUer te.ulu wcr• r~teCJ by Peadh1 

end Mllhre (1968) 1 xaly ntkutt.y 9..t , (19&9) end 

tlaterejan !J .11• (1974) • 

Murty .u .1!• (198e) observetJ en tncnaea tn t111er lno 

abtll ty "tth etJ tnereaee in • w• 1ove1 r-en;tno from o to 

180 kolb• tn rabt rtce. r.tcltu- ftndtnge wre alao 

obetm.'Gd by ed6y f1S !1• (1991) eftd r:Taaed At !!• (1988). 

2.2.3 u&eml!•.er~sn 

The experialents of Remeaujam ana £ ekhve Reo (19 n b) 

vtth seven Dtuooen i vel reveal that btomeee l't"cetucdon 

of C'k p18Dt8 per hUl tac.,.eee«S ttlth 8ft !nero e in 

nltc:M)en level. 

u 
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Muny d Al• (1996) r ported that tnc eM<J applt• 

caUon e)f • • f o t:» 120 ko/ha to rte crop had 

lnore ttte hiolnue ProduCtion but ret!Uce~ the ltafte 

•t • • lev 1 (180 /hal. 

re;a and Dadetta (1917) conducted field expert t 

on rlca at IRRt with three level e of n1Q'09en co, 60 and 

120 k /ha) nd CC)nolUIS t.bat h1oher LAI vat•• 

ob •"-' with ~h 

i.e., 120 kg/ha • flow rln9 teo•• tmtlar r• 1 wer 

r or cs by 1'b~r•~ end PaUl (1977) • 

Rddy 

Tbf.e " • (1987) 

2.3 Y% L1> A Y 

• (19 4) Ob td.tta 

ehOI'ter orowth cs aUon PrOdU~ I ~ paratcl • 11 

t 1eU/po1cle. 

n (1971} repOrted an J.nc.-.a .. Ia panicle 

" tgb w t ti'l inc a Sa N 1 1 up to 120 kt/h • Si•tlar 

ft.ndiog wee1t repot\86 by Vel'l!l (1,.914). 

·-· ( 



SXpedllleM ce>adue ted eit MaruteN vI. th four rtce 

varte•tee a~ f~ oitroqea lavale (o, Jo, 60 end 90 k<r/ha) 

incUee~e4! that panjcle nuff'.ber/rA2 &ncnaeed vlth en 

tmreaee tn N levele fC"Om o b 90 kolhe (ANdy!! 41• • 
198'). ~imilar ftndtno• were C)bHf'Y8" earl tet- by 'tttn Have 

(19,1), Rajaoopalen .IS .ll• (1974) , rubbelab end Morachan 

(197•> enO Milbre J1!. .!1• (19e6). 

2.3.2 ~&l\f4,g£e&n1feanto1t 

Tenaka At !1• (1164) in6ioeted that "e&acUon ln the 

pei.'Cent89• of filled oratne vi th htQh ntt.-ovan applloaUon 

vee ~ ~ muwa1 ettadtno of 1•• •• rw..ttter wtth beevy 

• N' appl s.cauon, rt\lllbU ot oPine por pattlcla would be 

lee• ~Jtnee there "" many •l.nke when compared to the 

cepeotty of •~I'CG ('raneka, 1971) . · 

B8tbke1 end PaUl (lt69) l"ttpOr'*' inc.-aaeec:t ftumber 

of tn"eine per paniCle vttb tncreaeed N le.ete. etrntlar 

ftacttno• .... al•o reported by Kely~mltut~ .IS .!!• (1969) , 

Mehepatra end auu•• (19?3) and venkaueba.t'i ,IS .11• 
(1918) found that 91'tllD yt.elde tn rtce lncwrea "vlt.h an 

tncnaee 1n N level from o ~ 200 tcq,lha. ef.Nlar flndtnQII 

vera obse.:Ved 'by Bathkal end PaUl (1968) t angento Jl.!l• 
(1910) I t1GV as Jl!• (1911) c!l Yogeswat-a Reo as .11• U.980) . 



&xpedmente vttth eJJC mta duration culuvera et 

M dye •~ that OC"&in yield tnccea u~ 120 let t~,lba 

(fluglechu, 1973). tS.tl•r .-eeulte ven "por by 

vecu (197•', Thowat and Pe~U (1911) erx! Mu o 

PentkK (1971) • 

1.xtH8 the atr y d (Miehra Ji •, 1981) • ElnlU t" 

re lu were arliEtf' ~rted 'by Tbo'rat a P til (19'71). 

of nt n Cnoret 

on • ndy 1 o ll• t:tf 

vtth ft 

(01 0 

lt Uy ra~me 

ttl , 1911). 

jend IDd 

tae d 

r 1 el 

rt . Me 

eat. bacv • 

1 ex with inc e 1rt nitt"OO•n 1 

135 .Jcolh• C tchann 

2. 

2 •• 1 

To; ri 

rUt~ t ht 

in rtc • l tt 

Y • ra R o, 1 17 > • 

l I' 

1 11 

by 

t ty 

r1 



(Kriehneew.-y afH! Chan~raeetd\aran, 19601 Relv.,t, 1962t 

Kalyentkut~y IS .!!•, 1969t Pe~e end Kben, 1969t 

Ramanojam end reld\a~asn Rd, 1911 a). 

Grain fllltn; in rice Ia depeade~ mainly on the 

eupply of tbe ouvtenu f~~ the eowce (leaf) t:. the 

etnlt ( epikelet - panicle) e~ the crucial pe~lOd of cr~p 

orowth (Panda end f<he, 19691 flkdel' ~Pnei Dee OUpte, 1076, 

and Murt:y end MUrty, 1983). tn view of thl• It le 

wgoeeted that eource cepact ty at flowertno eb~l~ be 

hlqher ~ realise blqb filled Qreln IJUltt)er (Murty ems 

t•ur- . 1983) . veroare t,.t .!1.• (1966) .repor~ ~· 

occurrence of lower aratn ft llln('J in early end 1ono 

cSuret.lon vertettee, vblle Murty 21 .11• (19?5) .,d MUrty 

·~ MUJ>t:y (1980) ob~et:Md lower or-.tft filling ta me"tum 

ana eerl y typea. 

tt vee opined that CJJ"&!D fill!no f.s oftly •peneS•~ 

on the c1tmet.tc C:)ftdltton,. at the ripening phue but ~~t 

~n the dureU:»n of variety (f'tkder end Dee Gupta, 19?5 

an(l Murty end Murty • 1990) • 

'ftMt hl(Jhet:' ePilcelet etertllt.y 1n tr:»pical a~u may 

10 

lte ceued by ndUGea 11Qht tnten•lty, heavy nltrOQel'J eupply 

( ota anc5 Yll:'lada, 1965) , mutuel ehadt119 (tAR, 1965) , 

val"teUl c:baraoteris t.tc• (t-1ur: te 1969 end IRRI, 1968), 

CQ:>l t emperatur e at entheef.e <veroere J!$ al• • 19'70) or 



9enot.ype eeae~ f.ftteractlone (Gueverre and Cb ng, 1965 

rxS IRRI, 1967 b) or by c:ombinat!"n af eny of the e 

f ctcrre. 

2.4.2 

vert tal vartaU.oo w e ob "-' .ta the propc:trtl~n 

of potential r ln f1111no while a qremal incra 1n 

teat welQht 

Hi~ danelty qr ta w founc! t~ be the domtftant or Cl 

onv th oretn ec:>ntrtbutt 50 per cen~ of the total 

t iaue 1 le <o-200 tcq/ha) • t . 10ht. 

, 198'7). to h h n 1 t:y qrel n < 1\n.o·"'"'nl!"!!t1 

1'1 . U COJtdUCt 

the co rator of the D 

t 

tor 

en 1 oc t.i one of lndt by 

Of Rjee 

Reje r o• Snc.UQeted th t b1gh deft tty or lo" th 

h her yield•· HlQh , 1 or tn cSlc:t no PI'OV 

0 k (~nymou • 9 7). 

R y t • (199 ) t"et'~l' t. hi th d icy g.- in 

lftd 
y "'' 

fr 41 ~ 6 ta rly erl t , sot 61 

ln ,., ..... ton art d Bl to 8 tnl te don 

rl. • 



Trtale at rRRt, ~tlltpptnee tndtce~ed ttaat hic)b 

denttity o.:-atn did not differ eiptticanUy •oacr varteUee 

of dlffaren~ 9t'owth AareUone (VenkateBWarlu !S .!!.• , 198'7). 

venJtauevarlu (1987) ret»rted that incnaeed N 

wppl.tcauon tr.nn o to 250 ko/he cUd not ll1Creaee the 

number of HP qraine. '-m:>no ttae fOUl' ou1 Uvare tee~ , 

tbne dt.d n~ ehow muCh vertd»tlity 1n HD qratn at blOher 

level• of w. on the other b8M, .tn soma vert.eu.e~, tJae 

nunbG&- of f~r, orain tacrea ed with lacnaeed ~ eppliceUe.tt. 

£Xpertmenta cono.sctecs at CRRt, cutuck with twelve 

hf.ob yte1d1no rlce verteUee (late, Md1um aDd early) 

tha~ ~ra~bo of crop QI'OIIth had eiqo tftcant 

Influence OD the Jl*'Opert!on of mx; . 1'h8 late dlratton 

v rtettas ehoved htqher PGrcontaoe of ~ d filled grain 

thae early and medium ~pee cremantaetmar and !dt\l, 199?) . 

dmaje Rao U.9GO) re~tec5 thet em=ng early, ald 

ond late (tUc-etton r.tce ver1et1ee, late dUratton v erteti • 

tn ·9 rat neeed bettor tnda tbeD the medium and 

eel'l y vertatt • 

The proauc~lon ot eu~t.or qrede oratne eP. nttt 

fevO\U'Gd bY N a~ltcatton. 'tho gr atn gr et!o tftclox cSec11.fted 

1-~ith ittc:ree•• 1ft rattcoooen level tn all the cul t;tv • t ene(!, 

irr pactSvo of crop ~atton. Howeyer, btohett level• of 

nit~n c:oautbUtoc1 tc. r!lor"e JNS~t)eco ~t t 11lel'•• Pl!licl e, 



LAI t:»tal "ry ttet" with ne> tnflu nee oft 1000-g&-aia 

velc;bt, but delayed the Cl'op maturity by 5 ~o 8 d • 

( ja o, 1988). 

A etu(ly on the prOdUoUon etetue Of high •tty 

g.r tn tn rice with eerlyt m dium ed 1 u v rieUee ·~ 

5 nl.tro.,en level (O, so, 100, 110 alkll 200 k9/h ) tndtc::atad 

tba~ tnc • nl~en 1 el qwe hiGher yf.elde, but hiq'h 

6 •tty oraln v not •1on1ficant1y i~Pr~ed (Rao, 1987). 

2 • COR L.AT%0 

tob etty or in v • ,.. rted t~ be e.oc latect 

ttl ly wtt.." ~ 

Ql'ef.n , total • lkel t ftWDbetr 

ttvel y wt th chaff n~WIIl~ 

u, 1986). 

Of fill 

f f illed 

tel 

( ~ . nta•l at' 

f r tton an" 

tn we at o 

HOO or in yi ift all th d ur t.iODO~ of v te 

we• o by p ej 0 (1 8) . 

aoeffic1 t. elyeie • tb ~ • htqh, 

t l'ld " tetion of " t • ' filled 

C)r in ent1 tot 1 l•t "' HllO p lela 

( th etnl) 1 En). 



MATERIALS AND METHODS 



CHAPBR IU 

tbe 

at11rxtt* Jo the 1Mretr1t.fl!etlort on •JtiflceJIICfJ Of 

gra.tn fill 

talttu- c lt 

l~ttu of s 
• 1.U 

galllg~ 1n wall 1e K (235 ...... ,.. .... 

ib /l •~ S~C) • 

11 



3.3.1 C1 

M looto.l lag ClOP r ( 

r . 19 8) fua to • 1. 

J. s.a 

~ fdy !I mlo 

' tbe ClOP qi:OIIth toe n2- 8 to 12-12-88) I' 

~ lc.•0 c ~ 2e. e0 c aaa 26. 0c ~o 1 dB0c .... ._ctS.ety 

with en wer 

mean 

of ..;uly 1tb . 

3. ! . 3 

-.;.the 

r 

n.o, c--. 

at 

of 23.12 c. 
b the •ontta 

u•co .... ..a._. Of 3.Ce 4 °C GDd 111 Of 25. 1 °Ce 

- .. 
I 

tbe 

e 

PlllY (lfSSel 

c- tnf '11 • 

jorlt:r 1lt 81 a-r cet* 

ttbte WO _, 1• f • i • 



'!he exJtert.M was leld out ln pltt-pl~ 45 elgn 

wlth ttwee l'epltcetion• (Ftg.l). The ueetm a~e conelated 

of etx varS..~l•• aa main plou end fotW nlt~ levels 

ee aub-plou. 

A) Maltl •lote - vartet.iee • 6 

(TW:> early dUretton, two mltl aaraUon end two late 

duet. loa • aC'f.e~l ) • 

sarly v1 - R et (tBT 1444) 

v2 • tbanyelakebm1 (BPT 1235) 

Mld v 3 • Pratlbat (Mt'U 3626) 

V4 • MTU 2 

Late v 5 • Chaltuya (MTU 206"1) 

v 6 - Kt'liShftavenl (MTU 20'711 

s ) S~plote - Level• of nt~ - 4 

•o - o ka/h•. 

ttl - 40 tc9/ha 

N2 • eo ko/b• 

.3 - 120 ko/he 

Nl t.rOcJen wu applied 1n the folla.wlnq thl'ee epllt 

do a untb ly ~ all the nltroqea tree n • 

tat doee ~ baeel 

2nd doee .. th at ectlve tlllerla:J suoe 
3rd a e "ctb - panfcl lnlUadoa lltaOe• 
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Fig. 1 FIELD LAYOUT PLAN -r-
fvaNt I fv6N2 I JvtNe I JvsNa I Jv2N0 J fv4Na I 
)vaNe 1 I V6Nt 1 Jv1N2 I JvsN2 I Jv2N3 I I V4Nt I 
JvaNa I Jv6Ne I I v 1 Na I I VsN 1 I lv2N1 l lv4N2 I 
jvsN2 l~lv6Na I ~~~v~" I jv~2 ~~~v~ I 
lv2N2 lilvsN2 I lvaNt lilv~0 I lv6Na lilv1N2 ) 

lv2N1 IAivsNs I IvaNa IAJv4N2 I T 
jv6Nt l~lvtNta I 

fv2Na INivsNa I Jv3N0 JNiv4Nt I lv6N2 JNivtNa J 

Jv2Ne J~lvsNt I lvaN2 l~(v4N3 I lv6N" ~~~ 
jv1N3 1;1v4N2 I !v2N2 1;1v6Ns I lv~l 1;1vsN2 I 
jv1N1 JLJv4N3 I lv2Na 1Liv6Nm I lvsNm JllvaNt I 
fvtN2 I (v4N0 I lv2N1 I fv6N2 I lvsNa I jvaNm I 
fvtNm I I V4Nt I lv2N0 J I V6Nt I lvsN2 I (vaNs I 

Design, Split-Plot 

Gross Plate 4 x 3 m 

Replicationsa 3 Spacingt 20 x 15 em 

Net Plot• 3.2 x 2.4 m Season• Kharif 1988 

1 



3. x 2.4 m raepeettvely. tfh peeing adopted wee 

20 X 15 CIDe 

•• •'"' when r-.at&"ed and ca v ken to PI"~ t the 

atee eee. 

The ohat>ectertetlce of the early, 

rttcu- R 81 bat MTtJ 2400 dl l • 
1 r:a tany MTU 2011 

T(N) 1 X tl K tR 4 ,. MTt1 56 X MTU • C02 ~L 12'708 P.fl'tJ 3 tGL 26 9 ARC 98 AR !984 
J1'fJ 602.,. 

4620 

110 lOS 11 !5 l OS 110 110 

r tton 105 120 lJO• 13! l 1 
(day•) 135 

Yl 1 5 s. s ~0 d 5 s.s e.s .o 
(t/h ) 

Eb ' Mec!lt 
b:>l 1• r C' 

··- Bl a t & .. Gall H 
~ t to mS 



eety vu rateed on a wall p 

•eed h ino ao PIC' c t v•~t~tne~Jon ln ell the verteUee. 

Th eowtno " e dC)ne on 12•7•1989. 

3. 4. 

cul tv 1n the t r ••• 1 t tnt:. 

t:h ft ld th ftel wa m. d tv l ee w t 

1 (' )< 

tn .run , 1 e. f'inelly th !1 1d w 1 1 t1 t.1 1 td out 

r t!h field 

n l -1 wl th 'P otna 

of JO X 15 I' htll . 

'· . 
d 0 ~0 kq/h lftth 

0 ift91 1a of p0 ttv 1y 

" e pl lec1 t~ 11 t.h plote tJ tncor ra ~. it.r=-;en 

\1 th trea nt ! nth form of ure ~ 



oep f1111ng va done on the •txtts day fter wene­

plan~lng ~o intatn untfftlft plant. poputattcm ttl eec:b 

tl:'eatmat*. 

we tno vee done u.tce on 20th 

tran lant:tng. 

40tb dey a ter 

3.4. 1 X$£191!420 

A thin film of v ~er (2 em) " et J)1 tng 

fo11CJWed by abOut s em of cObUnu~ btftero ace tUl 

pbyatolootc 1 m.aturit.y. er nlt.t'Oqeft waa 'PPlted, 

veter wes drained :»ut on the 1we <tt~V a th fl ld •• 

reflo 24 h•c-• after niti'Ot n PP1 Jcadn. 

Pato'*'Yl ecttc ~·:agur • wre n a in t brown l t 

(BPH) eM er by 8Pf'8finO 0 . 0 ~HtO~O 

I"OP " k pt f ~~ lte d ... 

n J~rlt.y o Hf' tuiMd low, 

b er c-ow cr~p in th 

ne~ plot er • Th h f r ~tng 

S In fo-r r ordtno • 



euw f eecb plot were aun dried t.o • aonetant weight 

ana yield (t/ba) wee 1'8C0rded •' 14 r cent oraln •l•tur• 

cQJatent. 

'ftae fC)11C"Nlno 49aU " ra Cl)llec 6 re teed~ 

tre nt via • 

60 D ( 19 ) . 

~ s t .e., 20, o, 60 and eo d • fur pl nttno 1ft 

f 

~u , .., eSt •a Q9en drl d at e tur 

f~r 12 h~ re til l coneunt. w oh~ (g) v 

of riel e!'JD:)t portion w ,.~. 

• 

t. tour 

plot. 

of 0 

to· 

.s.1. ft~ le f r the 

p1 ftta ht11 " re th tr 

tt.• t!th thOd u~ino c:mtt t 

.,!. Th ~l'V ' r 2 
f C~C' 0 



calculat.-'. '!be leaf area per flve hllle wu coatputee! 

from the ~~tal leef blade weiGht of five htll• •'-' tile 

wetobt par cm2 leaf eea. L f area tn~ wee theft comP'ft_, 

ee per the ~le qtven by 'l'eneke S$ ll• (19M) • 

LAX • 

s.1.1.s £Q!&&.OS lttf Jf!lS0Sif'LW) • LOaf thlctnee• I• 

••eased ae the dry welg"t ~~ the leaf blade per ual~ 

leaf tll'ea 1. • , t:JtOictm2 
(Yolblda J.l A!• • 1971). !'Welt~ 

leaf bl_,•• from ftve bill• we~ taken :aut at r81H1om end 

the tot.el leaf area ~~ ~· 20 le f bled•• wa• meaeur_, and 

then d&"Y i9hta ~f "'• 20 leaf bled • wae taken er~d then 

eLw vee celwlat • 

3.5.1. 6 .!!f!n&c.J,f4!2t tumber o£ pentct• f~ Onl llq\lU"8 

m ve in each plo~ vu .-ocor.s • 
. . . 

3.5.2 a!d lU'Do't; Ol2!m•M2M 

3.s.2.1 amtsl~ lgb!;t Twenty fl\t t»GG'llclee ft-om ~hlrt! 

r~ tn e.e net plot vore ooluac:tad rondoDtlY net tt.e wetoh~ 

of the tv ty panjelea (o) wee record • 

3. s.2.2 :F.aAAl £1!2 f&llC¥1 grnlDJt Total ntlll\bol' of grain~ 

~ fl11ed owatn• frcn twenty f ive P8bic1ea _,.,. oount.ed 

separately. 



s. s.a.3 

s.s.z . .. b~ of or•ID 

• plot • 

the follow • 

1 

!}J.f~N'!'IIIIt! of rain v •• f . ~17 

fill • PMc'· tmlftlaGO, it.7 Cl'a C ) ..... •J 

• 



Powdered Ubl eel t wee u-a fo~ prepar;tng ti\e ebCN'e 

aolutlone. The ., lt wae mixed th~routhl'f unW it te 

fully dt eolved ln w ter. A minimum of 2 lttree eol~ti~n 

, •• ueed at. tt fbr each rep11cat1em for convenience 

of eeparatton of different grade• of ore1a. 

1. Felt ••l utlone of d1ffeC"ent epec!f:l.c oravtde• were 

PNP8 In cU.fferent oont lnere t.e •• ol e qQUQhtJ 

(Pia 1) . 

icle• ~ 

c:oll ~ed. drt un.tfo y eo ee ~ a1ntetn unlbn 

d f 

~be panjcl end th ist:ure of gr Cl • of Qr tn from 

so panicle w lghad. 

3 . '!'he pte o tb mix 91' 1rt we p acec5 .11'1 th 

c:»nt .in r h tn 1 . o lftc or t olutt (tap 

1 the f1 ted 

no te«5 tke1eu cone1et1"9 of chaff a p n t ally 

ftl l d ( ) •Pike1et ve phy 1c 11 ep ~· 

') ') 
1- t) 

· 4. Th gr tne lrt the fl~•t con tn ( .;r.l . O) 

't t n ou P1 tft the co gla 



Pl t 1t ~eparetion of different o~ 
Ql" 1n by epectf!c qr tty -~ 



h tao eel~ ~lutton ~f ~b 1.06 epeclft.c or ley and 

~h!ti'Outhly eUI'Nd. 'lbe n. tad oratn• tn tht c:ontelnar 

war taken oat. v a'h ~. t11'led end Uaetr I' CC)Uft • 
'fhe fl C)e c! one• repre at p:xJ~" or OC"elu. 

s. The bmeroed or tu In the ec~ cont: 1 r v " tek n 

out erd placed £II ttl ttalrd e~tt iner h tno e ~ 

eoluU of the • tftc gr tty of 1 . 14 entJ •ttned 

th~rouobly. 'Ita floe~ gr n !n t.hi contai n we 

•• 

cut, w ed. .srt. and their c- w e co..n1t • 

f1 ted en C"8PI'8Hnt 8<J'I qr • oral n. 

• ged vrain 1a tb 

a1 t 8:)1 uti ce of t:h 

ntrred thoroUQhl Y• 

tftc r 1- of 1.20 end 

Th n or lne ln th t c=-n r 

n ~-~ ve.-rtaa , dried d 11' .. cwnt.ed. 

~ ad oratn. 

' · In 11y foul'tta c:oatatMI-

h tno •peat ftc Ot' tty 1.20 th Hitb n•tty orda 
(tmG). The oratne were Uk =ut, 

.,.,, end nunbtr ~ • 

followlrJQ th • 
of 91' ln ob n war a follows• 



') (' ,_ J 

1. 00 ( tt p water) - n.oated Chaff • part.! ally filled( PP) 

(To be •eparatM Phyeic:elly) 

1.06 eel t. watet • Floated 

1el4 11581 t wetel" • r1o tee 

1.20 eelt. weter - Floated 

1. 20 eal t w ter .. Futrnerged 

Poor 

·AV ..... 

OOod 

High .. neity G~etn 

After eepel'atiOD of diffet-Gnt oc-.. •• of rice vc-•ln• 
the PHO nu • •ad lOOO.or tn "etgbt of ihe dlft.nat 

gr • w .~ eeseaeed. 

it.-oo ' nt 

ttl 

b I"' t! 

to 

1 ... , et I'd or tn f-:>1lowtng i:he tcro-kjelcl 1 

th (AOAC, 1965) detailed • 

100 

I.e~ J 1., 

of t t 1'1 1 w t n Snt:. 50 

t3 1ch 2 1 "2 o• e ed d. The 

low t pera-,••a• ~~ " 8 e 

t olutt 'he~MMtl1 ele r . 

ln th t ~­

etf. the eo t u 

t. " ~· 
r 1ch 1• 2 d~P of tx 

rt.e + thyl r ) 

" a • The tip ~ t J>P8<! le ~ t 

olut..lon. 10 Q 4 H w et5ded lft d.t~Jd.ll UOI'J 



f1 end the atgeetton v cc.ntlmaed dll NH3 we 

comple y reteaeea. The conterJte of the beeket' wre 

titrated atne~ o.osN H2so4• Nltrevee pe~ cent w•• 
Obtained by uetng the foll owt.q foi'IIU1a • 

• a eTATieTICAL ALYSI 

ate w re • .t~,,.- t:, tt tic 1 "tlfty 

~ ftn =»ut. th etr.Jn1f1e Of th 

puter ( I)Qt ~ pacu 31 K o) • 

cr t tic 1 a.tfference ve cal 1 et ~ wh C' . , . t 

pte c:c. I' 

wos-t out Vh r- "' nee ••trY , 
c r (1 &?) • ttl ~noel tion c~ 

I' ftC tll l'Y c: 0 p:)n f.na 

nm•*' and ( 95 ) • 

') .~, 
,_,I 
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RESULTS 



te of fWd 

• gn1D fill of rice • OD 

1 eotle teal tal cot • •• 
Setb • 

• • 1 v. 
w Sa tbS. of l7 ( '· 

UJ!) • ( J«JJ) 1 2017 

2017) 

•• a 

. t .l 

6 ldttl 

• tllolr tat 

WIO v tall of 1 t1le .t ... 
R alle vs. •• ao. eo 
p1 (t • tl ) (p 3) . 

l lo pl 

" 0 • 15 ·~ • p I 

( • 9 

pl t iD ell ••Set a •a• • 
1 

'"· 41 • 
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Table lt • kly waeteorologtc 1 (! t. during crop eeeeon 

FUn• Rain- No.of 
c!rd Det:e end month relat1v• fall rtny 
week bwn~t ty hrm) day a 

(") 

28 8 - 14 July 34. 4 26. 0 69.0 26.0 1 
29 15 - 21 • 33.0 24.8 16. 8' ea.o 3 
3() 22 - 28 .. 31 . 7 25.1 16.64 33.8 a 
31 29 - t Aug. 31.7 24.9 72 . 07 33.5e 2 
32 5- 11 • 32.1 34.1 81.11 146.1 3 
33 12 • 18 • 32.6 24.? 82.51 88.7 3 

34 lt - 25 • 32 .1 25.6 16.S1 10. 10 1 
35 26 - 1 Sept. 32.0 ac.t 86. 11 85.10 2 

36 2 - e .. 32.3 25 .. '7 80,5? 23 . 30 a 
3V 9 • lS .. 31.9 25.3 '79.21 th20 2 

38 1 .. 22 .. 31.2 2!.0 81.28. 99.20 2 
39 23 ... 29 .. 31. 5 25.2 84. 86 8 .oo 2 
40 30 ... 6 oct. 31.6 25.? 84.51 st.a a 
41 '- 11 • 32. 3 23.7 ? .43 10.30 1 

2 14 .. 0 .. 33. 4 31.2 ae.o? - -
43 21 • 2' .. 32.4 2s. s 76. 43 - -
44 28 - 3 NW. 30. 9 22.1 11·11 s.s • 
45 4 - 10 .. 31.4 21.0 69.90 - -

$ 11 .. 11 • 31t3 19.2 66. 21 - -
47 18 ... 2 31.0 18.0 71.$'7 .. -
48 25- 30 .. 30. 4 15. 9 66.00 - • 
49 1 .. 1 Dee, 30 .. 2 18. 3 7'.2 • -so e - 14 • 29.9 19. 28 e •• 115. 3 3 

-Total 131 . 5 531. ?8 11'1 .ea eee.a -Me . 31. & 2l.12 11.01 ... 31 
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HD 
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liD 

110 

fDO 

ID 
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1D 
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ID 

tD A 
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STAND.uD WEED 
d ~ ~ A 

A B C D 

A • l4.AlDYDM TEMPEllATUU (•C) 
B • MINIMUM TEMPEl\ATUIE (•C) 
C • MEAN ULA1lVE BUMIDI'IY (%) 
D • lAIN FALL (mm) 

WEEKLY METEOROLOGICAL DATA DURING 
THE CROP PERIOD 

30 
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Table 2: Plant hci?ht (~-m) at different etaqee of cr:op qrowtt, 

------·--
IUtroqen Plant '1ci'Jht (cr:t) ---levell 20 f?AP 40 DJ\D 
(11:.~/ha) -

1<:1' BP>' Y!U r.u 1-!'1'11 MTU Me au IET BP'i' HTIJ ·'TU fo!7U I':'!"J fo!edn 
1444 1235 3626 2400 2067 :on UH 1235 3626 2400 2067 207"' 

-; 

0 37.0 37.0 38.4 34.0 36.0 40.0 37.0 66.0 60.0 52.0 61.0 59.0 72.0 62_.0 

40 39.0 41.0 41.0 3;.o 39.0 44.0 40.0 69.0 68.0 64.0 64.0 63.0 61.0 65'.0 

·-
80 43.0 43.0 43.0 38.0 43.0 45.0 42.0 73.0 73.0 65.0 68.0 64.0 69.0 69.0 

12C. ..C5.0 (4.0 45.0 39.0 44.0 48.0 44.0 77.0 77.0 73.0 72.0 72.0 82.0 75.0 

. _.., n.o (2.0 42.0 37.0 40.0 ....... s.o ... n.o 69.0 64.0 .66.-o ~..c.o 71.0 
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Fig. 3 PLANT HEIGHT AT DIFFERENT STAGES OF 
CROP GROWTH 
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Ftg.4 m 1 .ER NUMBER AT DIFFERENT STAGES 
OF CROP GROWTii 
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Fig. 5 BIOMASS PRODUCTION AT DIFFERENT 
STAGES OF CROP GROWTH 
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Fi&. 6 LEAF AREA INDEX AT DIFFERENT STAGES 
OF CROP GROWTH 
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110 ko N/ha retnaltet5 ln mext.mum epec:tftc 1•ef weif)h~ 

t.hen the other ••• levele. S19Jiilf.cently bjqher nw 
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pet with 120 ko N/he (3."' o>. L~et. miDber of ,_l.olee 

end panicle welQht: wen recorded in ell t:he verte~l. • 

When ctu~qen vas no~ appll.e4. 

Table St f pilcelet. aunblr per equat"e -ue (lo- 3> 

Nlt.roQen ffi . ilW .!~Y•~fu kfG levele MTU Me en Cko/he) 1444 1235 3&2& 2400 2057 20"11 

0 125 196 1 '73 203 232 321 208 

40 190 231 214 212 33$ 389 265 

eo 244 2'77 244 296 38'7 110 343 

120 281 308 294 291 476 851 385 

M88ft 212 253 231 255 35'7 493 

.. telt. CD et. 5" cv 

varf.eUoe sto. 6 5.'7 

N1u~ a 1evele ttQ. 4 -
ll!bEfSS!Ob 

Vxe1 E1~h 8 -
N xV st a. 0 -
Nunt• of tstttcel•u Pll' eauan •tro h1bt ted 

tttqn1fteent variation qn~ vertett • end rd.w098n lev ls. 

!~ va lll.obeet i n the varJ.et.y MTU 2071 (498 JC 1o• 3) • wee 

gradUe11y daec-ea tn MTU 2067 (35'7 JC 10.3) , MTU 2400 

(255M 10-3) , ,Pr 1235 (253 X to•3) , NTU 3626 (231 X 10• 3) 



: GraiD ytel 

en 
:l7'7 1444 1235 3626 2400 2061 2011 

0 3. 0 2.8 3. 6 3.7 c.2 3.8 3.S 4 . 1 3.5 4.3 3.9 4.9 4.5 4.2 

3.9 3.4 4.2 4.6 4.8 4 . 4 t.l 4.3 3.9 4.8 4.'7 5.9 5.1 4.8 

80 5.3 4. 8 4 . 9 5.2 s.s 5.4 5.1 s.e 5.1 6.0 s.a '7.2 tS . t &.o 

120· 5.4 5.3 s.o 5.4 6.1 s. a s. s 6.2 5.6 6.1 5.9 '7•5 7.0 6.4 

.c 4.1 4 . 4 4.1 5.1 t.e , S.l 4.5 5. 3 S.l 6.4 5.1 

... ·- ,_ ... ~ ~ w• .,.. tset Cl) at. 5% cv" 
verletles F!q. 

. o.2 4.3 rto. o.2 4. 3 

Rl~en levels Elcr. o. t - ~tq. o.z -
• t.i'[h • l - F:!g • o ••. -

v to. o.l -- 2lg. 0.3 

~ 
". ] 



t 

• 
I 

I 

• 

• 

I 

I 

I 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

... 

Fig. 7 GRAIN YIELD (tAla) 
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lev 1e. the 

spikelet m.ambel" per ue •ve wae maximum et 120 k<J 

N (385 X 10•3) fe)llow«< bf 80 kO N (343 X 10•3) 1 0 kg !1 

(269 x to•3
> •" • o• N (208 x 1o•3>. 'ftle lnt.erecuon 

efftic:t of v x t>l anti N x v al.eo we el;nlftcent. 

(t/h ) 

Verlation ln the CJ~"ain yi ld waa tptftoera~ emoaq 

, nitrogen 1 el• d v rletal nitroten 

tn~erecttcn (Table 9). !itnlftcaatly htghe t oretn yt ld. 

~f 5.1 tlba vee reelte tn MTU 206? followed by MTU 2011 

C4.8 t.lha) vhtcb "• on ~ wltb MTU 2400 (4.1 t/he) 

4D 

.tn ~., w ce u tor t:t BPT 1235 c•.J. t./h >. Appltcattoa 

of 1 ao k9 Nib r .u1 t d in imum or l.f'l yield of s . s Vh• 

end w e IU.PeriOI' U 8o kg N/h ( S.l tJh ) 11 by 

to ko N/ha (4.2 t/ha) nd no nl uo;en C3.s t/h • 

1 varle . 1 at •o• 
l el exbtbl ·~·1• tnc iD rata y1 

wt~b fttne i n at 1. o~ etqntf1c t 

" betw 120 

teo tn t, ~ I dtml2 ( I • 1). 



ftrew yield differed •1 tftc tly ~no ••rtettea, 

nltroQ n level nd their lntarac:tlcm (1' ble ) • tontfl-

cantly maxi yt lc! of 6.4 t/ha vaa recor6ed ta 

MTU 306'7 foll by M1'U 2077. AppltceUGn of 120 ko ~ • 

resulted 1n ax etnw yteld (6.4 t,lb ) ~ 11 N rtcr 

to th r at of th nt~r lwela. Loweat etraw yt ld 

( . 2 t/ha) v e recor~aa When ftltr~ not pl ~. 

yi " of 1 . 1 tlh t 120 leo :lh eat! "• on r vlth 80 kq 

N/ha (7.2 t/h i . A11 ttl 1x v t tte r or~ 1~"""• 

traw yteld ln ~· non-nltr:J n ap 11 d pl o • TU 20'77 

r ~r 

'tU 2 00 

~· (5. 9 

( s. 
.. .tmu 

W IU 

v cot t 1 

!mom v• yield 

.SPr t l' ozo 

6 . 1 tlh ) 

.o tlh , . • R 

yl ~ at 120 1l 

t:~ k\1 lh · 

t 1ft X hi it 

l'ld nttl' n 1 

M TU 067; MTO 2077 

' ( ~) d " 
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I 1111111111111 ~1111111111111 
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etr yieid t 120 
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Table 12 r libeblogtcel data 

-rout duration 

vsr~ettn 

tft . BPI' - ~lf'l'tr :-tm~ . MTO . MTtJ . MUD . iii'. 13ft . 
1444 1235 3626 2400 2067 2071 1444 1235 

0 108: 116 . 127: 132 : -148 . 150. 130. 18 86 

40 112. 1'20. 130 : 13'7. 150 . !"54. 134 84- 91 

80 116 124 133 140 154 1$6 137 86 94 

120 121 127 131 143 158 - 160 141 91 97 

Mean 114 122 132 138 153 155 85 92 

nowerlno daetlon 

varied 
PTU. lftU . MTU . mit 
3626 ~400 2067 2077 

97 102 119- 120 

100 107· 121· 123 

103 110 124 126 

107 113· 128 130 

102 108' 123 125 

Mean 

100 

10 

107 

111 

G, 
r..:: 
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feb' 
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~~a lJ~ TC~centaqes of ~i(fe~ent grades o{ ·rico gra i n 

JUtc~en Cll!ll f {%) ?~~tiall~ !ill~d(%) 
levels :t"'T. BPI' M'IU .HT"J M'!U .H'I'U Mean JET :=?r MTU M'l'U MTU M'nJ 

(kc;tlh ... ) H44 1235 3626 .2400 2067 2077 1444 !ns 3626 HOD 2067 2077 

0 6.4 18.3 8.8 8.4 9.7 9.0 10.1 1.7 6.7 10.1 4.6 6.9 6.6 

40 4.5 12.5 B.O 7.2 8.1 8.4. 8.1 1.5 7.1 ll . 5 4.6 5.9 4.0 

86 J.o ll.ti ' 7.9 . 6.3 4.2 3.4 6.1 i..c !0.6 9.0 4.4 1.9 1.7 

120 ·5.5 19.3 7.4 6.8 4.7 5.9 9.3 :Z.6 9.4 5.9 2.5 1.3 3.3 

Jl!e.aD ... 9 15.4 8,0 7.2 6.1 6.7 1.8 e.5 9..0 .c.o 4.0 4.0 
' 

• F' test CD at 5% .. cv" 'P" t!!Et CD at 5% C'l% 

Varieties lUg. 1.0 14.9 Siq. 1.0 16.0 

lritroqen level G Sig. o.e s·t9 • o.s· 

I&tertcti.s!!! 

Vxli JIS - - .. liS -
t: X· V BS us 

~ 

t~e ;,n u ;:: 
1444 

6.1 1.8 

s.e 2.5 

4 .9· 3.3 

4.2 1.9 

2.4 

P.>or ("') 
BPr M'!'U HT.J ... ~~ .... ...., l"'!"J 
1235 36:<6· 24C'J 2067 20 77 

3.9 4.5 . 0.9 2.7 3.1 

3.6 4.7 0.7 4.1 1.9 

3.1 4.7 2.1 1.9 2.0 

4.7 3.3 2.0 2.0 2,0 

3.8 4.3 1.4 2.7 2.2 

'F' test CD at 5% C:V ~ 

S!q. 0.6 28.6 

KS 

RS 

NS 

~e~1n 
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2.9 

2,9 

2.6 

~~ 
~ 
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Fig. 9 HIGH DENSITY GRAIN INDEX AMONG 
DURATION GROUPS 
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%n tum ~ebhet, M'1V 2067 ed MTU 201? (7.2, cs. 1 anc! a. "7") 

were on per wf.th each other. Raat exhlbl~ed lowe•t. ftWitJJer 

of chaffY vratne (4.7.'). 

'lbou;h nl~ogan 1.we1• c!f.ffei'.O 8l9J'iflcant1y, net 

con tnen~ t&"G"" "•• obeewect anono ttl• nt~oert lwet• 

"itb ragarc!e to the perceuve of chaffy Ol'aln•• Row•er 

potrcentaq• of chefty ore.tne were hlOh ~t • o• N lwel. 

Tbe vor,aty-aluo;c:m 1ntarac~on wae n=»t . t;n1fkent • . 

4.4.1 .2 PJ!£liftl1y QJ:l!f (PP) 9r!&n• Pan!elly fl11 

o~ain ~lffered etvntfScently among veriet.lee end nlt~ooen 
: . 

level•• Maximum PI' par cent. we obeerved In Pr het (9.o) 

r: . ., 
t) I 

whtc'h wee ~ r vttb l!Pr 1235 (e. 5) • 'ftle love t perc nteoe 
fJf PP wae &-eeetr(!ed by Rest (1.8). 

l"F per cen~ tta• ••imua'l (6 . 5) When nitroqen wee not 

pp1J. • l11le D~ CQnet tent ti'Cftt! wae Obeervoc:S •- tllo 

other ntuooen lev le. \be interaction effect of v • N Ol' 

N x v wa• ~n- lqnlftoent-

4.4.1.3 ""' SU:IM!Je m&n.t rtgntfteent v rt don •ono 
varlotlee vee obeerved with regard• t~ P'~ grade or~t~, 

vb11o the d~fference an~ nt~r•n levele (or) the inter• 

Ucm effec:t wae nOl_'-etpSftcatJt.. ~abha~ tec~ded bl4he&­

ftUftbeJ" oe poor Ol'acse QN.t.ae (4. 3"). foll d bf BPr 1235 . . . 
C3. ) v'hlc:h we at pa,. with it •tl 1!ba reet =»f ~he v rte-. . . 



58 
4.4.1.4 Ayereqe gr;ec.1a gretna The ctiffer:eneee a•~ 

vartette• aM nttrooen levele 1n the avereoe 91'ad«t oretn 

vere •U:~te~icelly e19ftiftcu~. !'he Wft'&oe grade ~·tn 

wee mMI.Inum !n 5'1-abha t (7.~) follCMKI by 8PT 12!5 (6. 5%) 

vhtch were at J»el' vt th I£'1' 1444 ( S.6") • The ev ... eqe 9red0 

o~etn per cent wee lQWaet tn MTU 2077 (2. 5) end MTU 2400(2. 7). 

,.. average oreoe Vl'at.Q par c:eet wee mex~ at $0 k9 

N/ha encS lt wee on Par with 120 teo N level and e1gnif1-

eantly blgber then the other at.trogen level~ Co and, 40 N) . 

The J.nterection effect wae QOJ')• toni ftc ant. 

4.4.1 . 5 oogQ SEidl qra&ne oo~ grade qraib differed 

etqntftcantly amonq • ertottee en~ nitrogen levele. Prebhat 

bed maximum 900d vr atn per cent (13 . 6) end tt wee euperior 

t~ the ~e•t of the ~ar~etiee. 

Tbe wend of oOOd orella oretn em(Jnq different nttl'cgan 

1cwe16 wee tnconelstent, as eleo le the c .. e wtth tnte~ 

acUOD of ve&-iety-nitrOCJen. 

denelty 9l"atne exhibited etonlttcent YSC'ieU=m anoao 

vartetSee and ntt~en le..ele. The venet.tee. MTU 2011 

ene HTU 2400 ware eupertor b the retft. of the veriet.tee 

end had maxtr.tum hf.;h denlity al"ein pen:et~taoo (&1 an" 81). 

The lowee~ percenteoe ~f htoh d nettv oretn wel'e obeen'ocl 

tn MTU 3626 (57.0) end DPr 1235 (56.9). 



~abl o 14• We ight o ~ j !ffe=ent g r a~s o~ r !~ gr a to (g} 

• H r ogen O>a ff Par t l ~ll y fil lPd Poor-
l ovel l!' It:'! BPJ' MT'J MTU MTU MTU ~o ao lET 5?:'" M.,... 1'\TU I' ~· fo! ~J I'! can l<>T !!P!" !"l'U MTJ MT' ' MTU ~I? <I n ( k<}lba) 

... 
~4H 1235 3626 2.COO 206 7 ~077 H H n :: )f .?6 2~C<> 2C6 - .... ...... ..., HH 1235 ! 52 6 2 40 1') .?06 - 20 77 4 .,.I 1 

--
0 2.3 3.2 4.9 4.4 2 . 8 3.2 3. 5 11.4 ; . 9 1 5 . 7 12.3 13.6 10 .5 12.0 l2 . 2 18.3 22 , 8 20 . 4 17. 4 17. 6 18.1 

40 2.9 J.'J 5.7 3. 7. 3 .3 4 .2 4.0 12.3 6 . 8 14 . 6 6.5 11 .1 : s.s 9 .4 16 .4 18:3 23.8 22.9 17.8 17.9 19. 5 

. 
eo. 2.0 5.5 5. 8 2. 9 6 .!1 6 .7 s.o 13 .1 11 .8 .16 . 1 14.3 10.4 6.3 12 . 0 18 . ; 21.4 2.C • .f 23.5 18.8 23.5 21. 7 

120 2 .3 4.4 4.4 2 .7 6 .1 3. 9 4.0 12. 6 9 .9 17.5 16.3 11.2 1 . 1 12 . 4 14.6 19.5 22.5 23.4 24.0 20.6 20 . 8 

Mea.n 2.4 4 .2 5.2 3.4 4.8 4. 5 12. 3 9.1 15.8 12. 3 11 . 6 ~ .3 lS • .t 1 9.4 23 . 4 2:l . G 19 . 5 20 . 0 

' F' teet CD at s,; cv" • ~· te~ t C1J at S% cv" • ,.. tert CD a t 5% CV % 

Vu- i a tieo s t.,. 0.6 Hl . 7 s t., . 0.8 8. 5 S !tJ . l. S 6 . 4 

iii troqen ~. ev~ IJ Siq . 0. 50 - s~ . 0. 6 - S iq. o. ; 

I nteracUO!I 

V X 1: RS o.co - . RS 0.71 - Si4. 1.03 

I! :;;V HS 1 . 21 - l:S 1 .45 - S!q. 2.12 

~ 

0'1 ....... .......... 



Fig. 10 THOUSAND GRAIN WEIGHr OF DIFFERENT 
GRADES OF RICE GRAIN 
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G1 
Appltcatton of 80 leg N/he reeulted 1n mextcnum penentege 

of hiGh denst~y gretna (74) end it vee a~ par with 40 ko lf/ha 

( 72) and npartor to the net of the nttrOQen level a. HtQb 

denet~y oreln pccentaoe lnot"eaeed \lpto 80 kef N/ha ( 74) end 

then .Secreeated at 120 tto N/he C71. o)· ebovlno that htob 

ntuooen 1eve1e Hto " deore eed (P1o.7). The .taterection 

eftec~ vee non-•tontf tcent.. 

4.4.2 .~lshS O( Q&&fertQ~ 1£1491, ef &EDiD (o ) (Table 14) 
' 

4 • •• 2.1 9Jeffz, gqlot W'elO'h~ of tb~ueentl dlaffy oratne 

Gifferad e1ontftcant1y au• ~o vartettee end nlt~gen levels. 

Matttmum •J.oht (5.2) t.tee recC)r<'*" tn Prebhet and wro 206'7 

(4, 9) compat"ed ~ other vartette•. The chaffy oraift ~-~ 

vu htgbeet at 90 ko N/he vhlle the wei9h ts at tho ~thel' 

nt~rooen tevele cttd not dlffft etont.ftcently. The vertetton 

aue to interaction wae eon-•tgnlftaen~. 

c. 4. 2.2 n!ldJ.al!X 'fQlld • ..SI£D1Dt '!'houtend grain wetQbt of 

pertia11y ft11ed oraift dtffored eigntficontly emon;veriatiea 
.. 

end nttrCIQ8» 1evele. It'l Prebbat wnextt\Qn vet;ht (15. &> ~ae 

l"GCCJrded c:m~par t' tbet varieties f4!'U 2400 (12.3) , ReelU,.2. 3) ., 

MTU 2:')67 (11.6) an~ M'rO 2077 C1. 3). Applica tion C)f 120 ko 

N/ha reeultGCJ 1n e axtmum veigh~ (13.4) Whteh wa• on p r wt~ 

eo kg N/ha (12.o) end o nitr~an. The interaction effect 

wee non•eion1ficant. 



4.4.2.3 Peer ar.dt qr tnt The lattt of th:> een~ porJr 

g"d or lae axhlbltec.! etontfle nt vert t:ion ono v rlet:le 

au1 ntt~ D lev le. PI" h ~ ord~ tmu veloh~ of 

POOr r • grain (13.4) we• e~ r vtth MTU 2400 (22.4) 

t tor to MTU 2017 (10. 0), MTU 206, (1 aS) , 8PT 1235 

(lt. •) and R el (15.4). •~no nl~OQ a 1 el 80 to 1he 

neUl in velQbt: of ~oor or 91'1 t.ne (21.1) 

follow d by 120 teo (20. ) 40 kg /'he (19 . 5) . L t 

tho~ gr 1n lOh w ~ •t o nl t?Oett 1 el . 

Iot r tlon ft t of v x v not lonlfScent. 

!!l!WLmJ..JZJr.IS~!B!W!"l ~~•r t• or • ; tn 1 t 

cSlffe 

:no bS h et r 

nlti'OQee 1 ela. 

1000. et" w loht (27) 

foll by ~TU 2400 (23.4)• 

MrU 2011 C2o. ) R t (t .o) . 
r ulted ln 

t atftc n . 

1 

R l (20, 0) . ~ttr 

r in w iGht: (2:S , o) c--.&Jransa wl 

• • LCfll 10Q1:1-C!Jr 

iner t 

th:Ju d or n veiQht of 

t ntfic at v t etton to 

le. t raf!l:tP•IHH! 

< , o) fo11 

" b rv 
1 1 af ko 

3 . 0) 

1 (19.5) 

tn 
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mutmum GJ"ain wetoh- (22.8) b\tt wee et per wttb 120 q 

Nih a M»4 hJ»er ~~ ~ the net e>f the n1t&-098ft level•• 

The 1htel'actton effect w .. cOJt-•tontficent. 

4.4.2.6 H!gb G!DI&S¥ art&n! HDQ ~!Qht ~!f~ed etgntft• 

oantly emono vutettee and ntuooen levete. Prabhat 

rec~ded etontftcantly blth•r hlQh danetty t~•t~ vatQh~ 

(30.6) fo11owe6 by MTU 2400 (28,9). bPT 1235 (26 . ?) . 

R st (24 . 3) , MTU 2061 (22.4) and MTU 20,7 (21.5) . Apptt• 

c:atton of 80 kq Nlbe re.ulted m m81CScnum oi'atn welottt.(26.1) 

whteh vae on pal' wttta 1ao ko N/be (26.0) . Loweet wettbt-

of 1000 h!Qh Ctenslty gratae we• c-e~rd et • o• R level 

anCJ tt wu on per wttb 40 k9 t-7/h•• v " N (ol') R • v 
1tU:oC'8c:tlOD-effect t~Gs nan-fl91"1f1cant. 

4. 5.1 L!DY!! 

PitrooeD po~ ceat 41ffe~ etontftcantty au to 

vertedea and n~troaeG 1eve1e. MW 2071 rec01'6ed htQheet. 

I'J lftO<rtm P!l' cent l.n letWee (t.o). 'rhen are a~ .es.onlfioent 

di fferences ln the leaf ot.tr"Ogan among otttec- ve"tet.tu. 

AppltcatSon "' 120 ko N/h8 ntsulted in maximum nitrogen 

per cent (1.2) ""teb t-~ae on par wttta 80 1CQ N/he (1.1) . 

'thete vee no el9nS.ftcant tntoracti~ between varte~ies end 

ait~en levels. 

G1 
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l.f-] 1.77 1.-:'2 1.91 l.q6 

1.:n 1.35 1.32 1.43 1.46 
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cent w re 

~b••~ ~~varlet • end nttroqen 1 ele. MTU 2071 

orded bl •~ ntuooan per c~t (0 . 57) ln comJPG•~ 

t=» ~t:her f .tve erletS8 • N " (O. &J e 

Qba t'led ~ 120 ko :lh f.ch " • ~n p r vtth ko N/ha 

(0.51) . eat nlv~ r c t v nco~ed When 

ni wee not eppl • nst 1gtllff.c t 

ctue to v t t • alti'OQe level • 

4. a rraoon " Ill ffAAV T t Table 1e) 

ton lf!cant Y t tlott .ta 1 

r.t nd nt tt:-ooen 1 el • r11 tmum n.tuogen pe~r c:en-. · 
of o. " • r:ved ln· TO .2017 'Wh n c• eta vtth ottseca 

varl ~te • Appltcauon of! 120 ko N/h.e 
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Ntaogea " dl ffered .tenlficaa•ly ono verteUe• ... 

nl~fl"ow- l.wel•• Onia N " vee mt~Jtimum (1 •• 6) f.n MTU 20?'7 

fo11 

r or 

by MTU 2061 (1,43) • H .. tmum Ot'•ln N 1( of 1.76 W 

t 120 kt R/h fo11 d by eo tg N/b _ (1.63). 

va~1et1~D du to ve~letal nt~rogen lnte~ tlon we aon-

1on.S.flc _nt. 

11le V U • Of 8 le C:ll"Ml Uon C f tctent 

~an•U~y r•S.n nd oth C' t.h 

in th ,. 17. it. tv d lqnificent coc- 1 t1 

H tn yt ld (0. 301 ) , 1 

• ~ott ( ~. 33!5 ) , 1 f eta 

• 3 ) . ante •I 2 Co . S0?7) fi l l 

.tete co • 540) . tl 

cor 1 t.ton " • b be t · 

HDO y to cha f an with 1 

th " Or' la gr l~t wt th Whioh 

ionifi ent itlv (+O• 729)(T bl 18) . 

0~ • HM(Oe30? ) 

~ dlaf (..0.423 )(T • 1 ) . 

T 1 rtl ftC* rt 

ly tt 1 

t m» to. s ' o. s , o. 44 ) ( bl 1 ) . 



'f'D!>lc 17• 1oterre: 2ti~:u:h ! :-l! arl\OO<l pnyFiol~~c~ · ?<~r-~1!::-a !%: d ee 

Ora1u yieldlt/bol 

Plont beiqht(!lDiftlr.loq) 

~ill era (flower !D9l 

B1:mou prodlleticm 
n-riB<ll 

·. 
Bi=u ;>!"~on 
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Loa! arva 1ndax 
!l oweri.D9l 
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llitroqoll "· tt flcw=iDg 
(ateal • 

Witroqou " at·harvest 
{lonall) 

' Ai~aa S at horvo~t 
(stc=l 
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Table lOa 0» .. .._ 

•• 
'Rn~mtt lbcS 

,r ftpoaJIA 

Olaf 

Total 
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alii 
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In 

1=-n coef f tc! 

iD 

1 

betweeD sm and oth t:ec1l 

•r• val Gre:ln yl •r- value 
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,.able 19• con-eleUon ce»ef ftctenu between HDO ent! 
orovth ctureU~n 

veoete~t•• ~a•• 

r1owertno dUretton 

Rep~dUcttve rtaue 

T~tel t!ul"ett• 

o.s44&* 

o. sso­
o.J!It 

0,544* 

Path CMffic!eft~ enalyete ie en effet:~iYCt tool 1ft 

enetvatftq the dtrec~ ~ tndif8C~ ceu••• of d1ff~ent 

character• fmd paves vey b •amino apectftc: foa-cee th t 

9C~Vem to pndUCe e otvett correlation. Tbul cear.-eletJ.OAe 

tn conjuac.tion wtth path ~fftclent can otve e batter 

ta•ite into the cause effeot relat.tonahl.p botveen different 

pair's of varleblee (~·ate 2). 

Path c:c.offtc:J.en~ ene1yete r-evealed the\ RIXl "e1 .untJec . . 

t he c!ttcct l)Oelttvo 1nO.uenc:o of Pf!fttclee/ft\2 C0.7!11) , LA! 

at f1ovarin9 (0.5541), BMP et flowartno (O.S3SO) enct to a 

eel'teln extent the n'Utlbor of Ullers at. flowel'tno (Oe2408) 

aDS oratn N " et tuurveet (0,2294). HtQh nepUve dtnc• 

effect on HD:J was ta ntteeted by ttaa aMP at he.rvoet (1..040&) , 

f(tllowed by tow neqeUve dll'Ht effect by leaf tt " (0.2468) 

end plan~ hetQllt t ftc.ertno co.2410) (Teb1e ZO). 

'{() 



Plate 2 • t:h tU •h:.tno ceu ff t 
relation hlp :,1 blqh 6Bnetty qr 1n 
ift rlce 
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-- - ------------------------------------------~=-------------==== 

7 f) 
c.,. 

~r of paaic1es/ln2 bacs a por-tttve direct effec~ 

on RDG aacs wu eup~tea by tte t.ndil'ect effect. tt\r~ 

tl1181' num'bel' et flowering (0.5962), BMP at ha"e•t (0. 5823) , 

end flwe.-tng (0.5864), leaf 5 " at f l OWe&"in9 em'-' gc-ein 11 " 

et. he&"feet. (0.5678 end o.S498) and LA! ··~ flowertn; <o. 5463) 

wb1eb ul~metely lead ~ a p:»et~ive total effect ~f 0 . 5072. 

the c111"ect effect (0.5541) of LA% on Hr> t r-alne wee 

htoh and it. h,ec! tn4t.rect. ef1uenca e1eo tbfl':lUfh filled 

o,atn•/ pantcle (0. 4651) , vr atn ~~ " a t heiVeet (0.4530) , 

BM P et har¥e•t (0 • • 344), tlfP at. ncwe!'tao (0.4316) , teet N " 

tt f.loweriftl (0.4232), leaf N• et harve•t (0.4168) end 

Ull ere e t flowortno co.4ll8) . '!'hue it. 'hu reault.ed .tn 

the tctal t f.tyn1fteut ofteet of 0 . 4314. 

The fftO uee un~ ~o 4tirect poetUve iafluGDc:e of 

!3M P at. ftowertno (O.SSSO) vhtch bas oxcarted lt.e effect 

Indirectly througn other PW&meter aleo namel y BMP et 

barvee~ (0.4855) , tralf' N " a~ h rveet (0,4574), tillere 

et n•er tng (0.4300) , leef N " at harve•t (0,4200) and 

l~Al s t. f10WO#ln9 <o.4167). Itt~ lbd1~:ect ffect vte other 

pett~r• wee :Jt 1~ 'maont.ta.se. 

Ti1lere.m2 hod a feeb1Q poettlve direct ffect (0,3408) 

c:tn tbe HllG eac7 1 t w e eupportoct by lndScoect effect thr:»uQh 

nMP at harvest <o. J146) , CJPln !l " t haevaet C0. 2146)., 

leaf N " et !lowo~inv and harvoet. (0. 20Sll . !ts tndt.rao• 



P:ac~ ~eiqht(fl~rinql 
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're'ble 21t reflaemce or " levele on the or~tta ~Olfno poten~iel 
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effect:• t.hr:»uQb otbel' panmetere wa• e»f veey low maoottude 

and -he ~tnel reeult of all ~••• effecu we• an tnel9lnfl• 

c:cmt. low poetttve effect. (0 . 1046). 

oretn N" at batVe•t thou¢' hac!J a dtrec~ influence 

wee feeble and of verv 10tw 1118gnltude. 

'lbe e~ et harfleet eKCerted a . high dl.reet ~ged ve 

influeoee (~1.04) on the Ht.XJ mainly on .tte own etren;th 

end indirectly thC':JUQ'h the aeget tve indkect .tnnu.,ce of 

q~atn N. (.0.9795) , ~tllere et flOWaC'iftO (.0. 9705) , loaf 

N " et flower-ing ·~ 'he!'Veat (-o.9261 end ...0. 9203) and 

BMP at flO'Jfertno (.0,.9054) . K:N8Ve&- the feeble effect 

t.hr-~9h othe~ chuactera anc5 the pot;tttve effect thr~ 

plant betoltt bee ttna11y leed u an tn~t-tfleent p'!) t~tvo 

total ef*ect of 0,1384. 

'!'he l oaf N ~ end tbe plet batgbt aleo excortod dlcect 

negative influence on RDG thOUgh 1!1 very low 'extent. (..0. 2488 

atld -o. 2410) , ~" thetr own ett-enqtb. The direct effect of 

t.hOee ~o paf'emoter• could tuwe ~reasea to a leroq ex~tmt. 

but. for t;he nullifying effect of poetttve influence thlt~Qh 

'es~ wetQht, in t:tse ce•• of leef N " eM LA! and panf.c:1o•lm2 

1n the coso ~f Plam hetQht.. 
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CHAPI'ER V 

D!SCUSSION 

'fhe obeerve~tcma rec~rd 4 .tn lh8 '"*eat •tud7 on 

the tnnu-.ce of or ded latela of nltr~n or. t:h onwt.h 

p remet re end q in f1111D9 "t nttel of 1Je rice vutettee 

are dtacueaecs 1'l reuaclel' tn the 1 lqht of the 1.1 ibl 

lf.tare~e. 

Sel OROWTR PARIIMftERS 

The plent heiQht a1: 20. co ad eo DAP v•• unifOI'IBly 

htoh ID e 1 ~ cNl'aU 9 i tie (MTU 2067 and H1'U 20'71) 

nd at htvher 1 v 1 (80 d 120 k ,lha). The plpt ln 

the no n1 n Plot• 1 rtably r 1 t Pl 

het t . t lant h 1 ht: vtttt tnce1t 

1 1 wee nlfC)rmly ob-.-a..,. 1 9 ri t.t ' b 

leo n C' r byM )r Kdy 1 tty 

...!.• (1989)1 • (1 12 , 

v rtety TO 201'7 v 

v rt tt • 

th le t ( 4 

• (1 2). 

) ~~ 11 tbe 

• 

tn th tnl~.ta1 1t oe• of tf.11 ..-tno (20 PAP), the var-i tal 

vartatioo w ~tot. etaU~ttc U.y 191d.f1C n~ tn tc tlftt tbet 

7G 



• till tng po nt.iel. How er. 

ttf cnp 91'owth t.e •• to, nd 80 DAP, 

th ~tllerl.nQ potent.t 1 vu loh et in th late dul'adan 

rleU (MTU 206'7 end MTU 207'7) followed by mld dur tton 

( Pr bhat., Mtv 2 OO) end rly r tlon v rtetl, • ( t ncJ 

9Pr 1235). 

A' all tt\e et: e of "~ q~th the t1118C' tno v 

1 t l.n tb ne.n eltr::to• pp11 6 pleD and 'bae ·.-ogre-

e tvely lnc:r d with !ncr 1 la of nltroo n. The 

• tr ad v ObMI'VM 111 ell the v erl•ttee. Slmil•r 

by MUrty Jl• (1986) _I R dy , 

(1987), • (1982) 1 dey ana Hi tar (1 ) I 

J( 1 ntktatty • (1H9) Ne • (197 '· 

'1'h vtQ c- of the pl nt tn th lniU l • e)f 

but (2 D~ ) v t _ 11 ~ tn 1 tba 

c!lff, I' tly 1 C' 

prod atton ~~ 1f1c ntly bf.Qh tn 1 

r.t tJ ~11 _ by i v r.t ~t " . 
lowe tn ttte erly t. •o• 0 n6 SO DAP, 

ttl' pr bl 

p ~ .. th .. tl ., 
tth t l e1 '!Jf 120 ~ h 

p 1 ~1 n in 11 v 

he 0 by urt.y • (19 ) 

a nuj r' at U.t?l • 

• 

• 

t1 



Se1e4 Leaf !Elf .tndp (LAt) 

The eO\II'Ce eepec1 ty •• evidenced by leef area tn1ex 

did no~ differ mel'kedly amonq the •ertettee at 20 DAP. 

However vt~ advancement of crop o~ at 40 DAP, the 

leaf er"ea tode:lt we• eignlftcantly htOh 1ft the late aftC.1 

eai'1Y dul"etton vartetlee. In oerael'el th tAr tn a •artety 

"•• maxtmum. at n.ovet-tn9 end ln the ea.:1y vacotette•, LAI 

ctec"eeect at 60 DAP wldantly due to the eflfteac:enoe ~f 

1eeve• tn the post f1owutno IJbeatt. The late dU~et.l~ 

vertette• maSn~tMO e untfor;mly high •~urea oepaol~ thu 

the medSWD end euly vutetiee. 

TM eeturce eapect~ ahlbited e eJQntftcent end 

p.ro..,reeeivo tncnat!IClt fi'Otn o R to 120 ko N/ha. A eifttUa.-

78 

~ad watt Oblewecl by R~ ~ .!1• (1991) 1 MUftY I$ &• (10B8h 

Preead a .!1.• (1991)' Pe9_.. end ceoetta (19'11) tiM 'ftlot"at. 

end Petll C1t,.,) • Thtfl can b4t aatrlbUted to the vtq~ 

veoet~~tve trowth enct tiSQbu W le.-lnct I»>ttm~lel at. hiobe~ 

R 1wet. 

s.1.s fusa••s~ &sat ".tllb' uu..w) 

'rhe .attfe.:encee in a.w .ono val'ietiea vere not. marked 

t.tPb 40 nAPe HQWGVGI' at 60 and 80 . DAP, J.a~e vartedee 

eXhibited hloh m.w then early and medium cNr&tlon vartadee. 

HiGher N ltWele ceo ~"6 l20 1tolha) lead ~ "lobar er.w In 

all the v .erioU • and rLw vas least •~ the 1ower N laval 



(o nd 40 'vlh ) • A~ 10 r>AP, the verletal v rtetion of 

wttbln a leyel end e~n; the R level wtthtn a 

7D 

nrl ty wen 1Dcon•t•tent end etettettc lly n •e.tc;~ntftc.,t. 

ln e of p1 t b•t bt, tt11er1nq, !Jl product! , 

LAr enct w w blob tn the 1 te t1 f011 

l c:en be crib b the lono r ft ld t1 

cot-" hl r tl"le &' tr - ~~ ttl v rlet 

wtth tne •tev ft ld auon. 

1h •~ a c tty , t111ertno 'b • 
.nc:.nu!Be tn 1 1 lbi 1 1 

'" taimt•l!&ft .to the 1uxur ~ 

v••~••'•U e ~~"1'!1'1 ht r 1 1• o! nt n oupl with 

hto'h r till r ftti 1. 

s. a n 

ttOD v rt tt h ic1 

th 

h 

• Cl ) • 

l 1 Of 120 kQ I r1 r 1 

he nt.cl In 11 



9arteUee nc5 gractual re<Juct:ton .tn the panicle ft\IJIMe­

end ve1Qht wee evident vlth a red\tet:ton tn t.he N level. 

'l'hi e J.• l.n t wt th the ftnc.U.ng e of day S,S I!·• 
( 198?) 1 Mt.eb~e ~ .!1• (19 ) ' RaJ gop laa Jt.t • (1974) 

ead H e(1911) . ntts oen be tt.c'!but to the f fec• 

of N le.ele on the ttllerl.ng potential oe C:•P t~. 

lk let.• P81' rre - 4
•-

. ett iet • ( 2 3 x lo-3) end • C"ly c1ureuon Ue• 

( 2!! tlve a 1Qfttftean~ tncre • In 

~1m2 w ob wtth c lno e fr • o• 
( 0 X 10-3) ~~ 120 •N• (3 S X 10•31 tn4lo tng that 1 N' 

1 •1• b a profound • Sttq ff t ptk 1 ~ 

s.a. 

tvntftc 
"' eu 

t 

tn 0 t '"" v rt. t l • 

fo11 e rly rt. n 

~ tUl in $):)tDU t . hi 

bt ctton, bl let 1m I" tel • 

1ft th tl C' • f v 
th e::a clu 1 ftk • (191'7) f 

j rwh f th tu raU rt tJ. 



ytalded hiQher than ~he late varted.ee. n.e differeace 

coulc!l be PI'Obet:lly clUe ~ tbe cltmetto fectore. The lete 

dUrattcm vaC"leuee were expoeed to bl"toht eunl!Qb- rlQbt ... 
from S.~ber mcntb omrerde Cma111mum tlller'irJO ~ttue) 

81 

~111 the rtpentno ~tsese. 'I'hlli has etaed in thQ llbo•a­

eyntbetJ.o eff.toJency of ~ plen~e and acCN~Dt~letl.c:m of 

cel'bOhydt"ate• tn the q~atn. Unlike tb8 long cturedon 

vertetS.tt.the early ~etton vutedee wen expoeed u 

retad.-J.y low ltoh~ 1nten•1t.y and clOUdy weathe&- dudnt 

the repr~ctlve Jhaee 6\lrtnv september mCIIftth end •• tuch 

the tniiJillme yield r>OtnUat wd ftot Hal t•ed• 

!'he t~rld.n ~tete! PP.r hectef'e wee lowest at the • o• R 

level aoG M:e grewelly inct"eee.., wf.tb an tnopaee in •H• 
level evidently 4Ue tC) vqor:»us Qrowt.b end inci'Oeeed 

Phye1o1ogf.ca1 eff'tc!ecy t hiOhe~ •N• level•• sttotlar 

finding& were nport.e4 by Mehapawe ~ Ebatma (1973) 1 

Yoteeva.. RacJ a .tl• ( 1980) r r.ev !l .fl· ( 19'71) • Sift91ectuw 

(1913) 1 Ve.•• (1974)1 'lborat. and PaUl (1917) 1 Dathk41 and 

PaUl (1968). !.lmilec- *C'Gnd wae ObsecvGCJ tn etrew yt 14 

also (Mletura u &•, 1986). A8 wch, higher N level of 

120 kg/he cen bel ad:tpted to reall$8 htoher Proelucttvity 

du&-11\0 tchar&t. 

Hei'WOee lnCJu wae btQheet U. t!\ late CN.ratf.oa vartedee 

tb n the rest. of th ••~let:tea U.dlcaunv better ;tlyal~10tJice1 
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CD'I!IV'GN~loft Of .._I!'IIV nP!!Ift!!lll!"ftiONita to the tot.S 

u . 1 m . 
oON-. 

econaaic ara~t. Ill 9817 

( .. 1. , • 



per field day SD tbe 7 • 

their nl•~tnly t.er ~lel 

u.:~ ... to ... JAMla o to 120 

to • Ia ~l•t• ftel 

aplt.e of U~e f ell fteto atlon h 

l vttb Inc 1 ... 1 • 'Thta s. -

... • 

ta the 1 dm~~I.Otl • ' i:t 

~ldb~lolty. ftia c:aa 

eutDtlW• OPt:IID\lD ~111Det1.ta1N8 (2$ t.o 3S0cl 

to l"i DIC:a'eeRIG dW.'tliiOO 1 

b!O)Io..- • lwela b t.o or ~ ........ 

I • t tetll8lratu..• (18 - 2l0d ~!ftally 

1 ~ 11 r on!c yt • 



The ft. owerlng rtd ~ 1 ~auan in the eec-1, 

VeJ'leUee hae tne eeed Ql"~ally with tncre e tn tbe 

dU&"aUCDn ~f the variety to medium -. ., laM durauon 

91'0U • wt thin e &ar. tlon QI':NJh vutaU xbibtted 

ellvh- rt tton of 2 to 8 .sere in t'h fl. r&no and 

tot 1 tton. 

H ~ . • lwel bed eff _\ ·em the 

flow rtn tot 1 et1on " th 

le •~ (130 d •J tn •o• 1 vel • 

tilth th nt of T•n H • (197:1.) tbthe ' 

81 

.., 
' R (19 ) 

th t hl .,th crop tu•i1t7 

• 

JtiLLDQ IAL 

5.3,1 Of.J!!!ine 

5. 3.1.1 f n an 
, r " ~ ift 

by (f .1), 

Vhtl r " h ffy 01'8t 

" b • in ns •o Vitb • 
f 1ncr 0 v • (19 ) l'tY ty Cl ). 



'l'he diffennc•• emong • N' level a 1ft the chaffy 

qnin percente;e end chaffy ontn wef.~t dUJ aot bllow 

a oom~tnen trend indtceUno ~at the Yel'lehl behaviour 

at df.ffer'f!ft~ •n• levele veded vtdely. 

5.3.1.2 !RA&fl\Y ftllSU' SJC!&D (PP)t ~· PUUally 

ft1le4 oretn pef."Centeoe wee blQheet (6. 5) In ~ tlledium 

c!uratton v arieUee f~llowec9 by ewly (5. 2) end lata 

dUration variet .. e (4) , While no definite tre.-1 wae 

dbe•rved tn the PP oratn weiQbt. 

ftlO\IOb "'- 'N' 1evele dttfel'ed etotttftcant:1y wl th 

reoe&-d to the ~nteoe aM veltbt of PI' 91'ein, the 
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ueaa. ong 41fferen' •n• lovele wee &nconete'*'t• H:JWcwer 

the chelf end PF vr 1ft perc nta;e w rc hlQh ec • o• N level 

ee h aleo been Gberit\ted et MaruterU w~tno 1987CAn:myrnous, 

198?•88). M ececUy rev•• trend of btQ'h Peti'C taoe Of 

chaff end PF at btQh r • • lev 1 aleo wee rePQrted · fi'01D 

Maruten durJ.Dt 1989 (AnOftJ!ft:»ue, 1918•89). 

5.3.1.3 !1.!1 audl ua•a· The ~01' CJI'ade oah pet,tcettteoe 

did n~ exhtbt t m.-tett vertedon =o t!'le eert y , medium 

and late ._.euon vwtette• Wille th ·welgbt of P:»r ;redS 

91' tn ves high tn the medium Wc>at.lon vuletfee (23. 3 o) 

followed by le~e (19.? q) end early (11·' o) vertettee. 

'the Cliff rGncea in the PGI'Cecteae of poor gl'ade orairt 

onq the • "• lovel e (~r) the lnterec:tion ot v x N dl~ not. 



.- ---------------------------------------~-----=--------==~===-~ 

... the le 1 of •~etlaUeal etonlftc.,ce. The 91" tn 

vef.('Jh~ b elgntf1cantly tncreafJ .. at bt\7beC' •tt• l"el• 

(80 end 120 to> tn contrarr to tile rtmllu 1'8POI'ted •• 

Merutetu (Anonymou , 198?-98) en~ ReJeftdr gar (Anon,_eue, 

19 '7). 

s. 3 • 1 • 4 .f~UJtm!~arJUI!.JIW~ 11\ r Ol' or tn 

pa nt vee h tn ly verte J.e ( . o) ~1 

by (5. 3) 1 Sn 

t " htoh '" th 

Ri I' • • 1 of 120 kg/h h le to 

.. li atl. of !ghar t.e f tN r I' a in 

than 0 lev le, Whtl no aeflnlte " Ob 

el in of I' 9&" t n , ... 
ia nt wt tb tbe ft ino of te tM ru 

d I ( ' 1 9) . 

.3.1. in cnt •• 

8u 

hi 1n the ar1y v t (10 . , f~l .o> 
enc! 1a (4.1). 

v h t (2 .s o) tn 

rly C21,o o) 1 (20 , 3 ) 

IV'II .... li:IIA ft ., r! Ob~ll' ....... tc:ane 

( , 198?) . 

of 1000 

.... f 11 

tlar 

1 oc tl Oft ln lndl 



The vend of o:>Qd orecte oratn emeM9 d1fteNn~ • R' 

levele vae tcconateteat, while the ve10ht of orala 

exh•btted • .«<tcreue •~ the h~her N lwele ev1d•Uy 

"ue to higher Carb~'fdr•te dep&a1t1cm 1ft the Q1'8lft8• 

Thte ta in t19t-eoment vtth the l'etulte ~~'-' from 

Merutei'U (AftonymOtae , 198'7-88 end 198S.89). 

s.3.1.e J!19!! HD•&sv u a&n, (HtG) : Lete verteu •• 

~tbttad ~enttelly h~ orate ft111n; 1n term• of 

c-eattcedon of hl.ober parc~ao- r>f hi gh c!en tty fJI'al.n 

(79."') fOllawed by -..tunt ..,..atloo ver tet.tea (tb) ec1 

early ••tettee cas.l" ) (Fto.9). Etmller r-enlu were 

repoa-tect by Eemerauetrtua~ and rehu (1981) •. Tht• clearly 

indtcetoe thet oref.n fllltn; is ae•:.etated with tbe 

8'7 

"uret.lon of tha crop at. vhicb the staotoeyratb. de efftot­

ency end tranetoe tlcn of d\,toeyntha~ are m~e fftc tent. 

f'nc• the veoetative pertCid S t•ll;htly moro t.a ·the tete 

var-tettel U.en th eerly vadett th tb~ contrU..Uon of 

eccwrNJ.et:ed cerbobydl"etee f.nflueacru 4ro tly •• PI'Oduc,iOD 

of HD ora!ft. HCIIIIW81" anon; the duration 01'0\lP alao v c-.ta­

ttOD wee obrewed lft th hio'b &melty 9ratn. fJbis variation 

a ono ttl varieUee in t:hG e cSuret:tcm ~ c:en be . 

eeorl.becJ t~ tbo ldlerent. geraet.tc pot ential of tbG ve~ietr 

end the tnftueace of waethu at the .-epi'06loUv Pheo of 

the vartetiae ( rt:y •"" *ft7• 1!91). Madmum potential 

of ol'a tn fl11tno in te.cme of lOO,.gnln weigh• wee maximum 
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tn HD Qt>atne ad tt vas untfe>I'IB Sn ell tt~a varta~te• •• 

bee ela:t been reported etc11et" by vert:sua rtce workere 

(AnOnynQae, 1984, 1981 end 19BB). to genel"81 , 111841\Jm 

duration varie~iae.(Prabha~ end MTV 2400) eXhtbtteO hiQhee~ 

lOOOwqratn wetotat (29 , J ol followed by 881'1Y (25. 9 9) 8ftCJ 

tbe lowe•t vee obeewed 1ft the tete varleU.e (24 . 3 9). 

The percenteoe of RC vralne bee progreeetvely 

tncreesed f~ • o• N to eo k9 P/ha and deeltned thena£ter 

e~ 120 kfl N/ha. Rop:n-te ltt fav~r of inci"Gat I'.Nrnbetr of 

HJ) oretae wttb lnct"eeaetl ' N' 1_.1• end contt-NY .eliO ..e 

a"Vatlable in the literature (Venkateewwlu, 1989 and 

Anonymoue, ltae-89) . Hiobeet tooo-ol'&ln we.tqht of all the 

variettee wae Cbeerved at eo atta 120 k9 N~ At the lcater 

'N' level, a reducUoe to 1000 Hll vet;bt wu ev&dcot., 

ccmuery t.o ~· r.-eeulu cepo&'teG fcom Manteru (Anonv=ue, 

1988.89). 

!.1\e varietal ¥ariatton in the orades of o.:atn een be 

82fp1atned ., the beets of tho prevel nee of clhtattc fectol'e 

et the "PI'Oduetive an6 rtpeniao pba&oe 'lf t!lo •arteUoa. 

Un1lke the not"mal kher.tf ettuatton thet extete at aepetle 

tlbel'elft Oetobef' end ltovem'ber ere the ·~• with many clf:IUCiy 

daye en~ trstermtttant. ~at~fa11, ~~ eea•on of preeem: 

exporitaefttetl~ i•••• 1chartf 198& ve~ted widely, tn the 

eenea the~ October eftd NOvembel' monttae were dl'7 with bl"tab~ 

weather coupled with awn.,ant suntthlna and low n~t tempera­

tures vhtcb were vecy muob conduetve for higher patn fillin;. 



tn the preeent ~riel, the early vertett•• were -~~ 

to cloudy weather end hiQber ntnfall of 194. 1 ram at 

reprOd\leU~e ~-· a'1d 74.2 • rainfall et rlpentno Ph••• 
and relatively hlthet' temperature• 11. 1 to 21. 1°c then u.a 

medium ~ratton ••rtettee (146.9 mm rainfall at reprodUctive 

Jf\aee and 2.1 rainfall at rtpentng •••• and ter:•PtWa~•• 

16 to 27, 8°c) end tate c1untlon vertett • (2 . 7 mm ratnfall 

at rePrOductive "'••• with t•peretures 18 t~ 24.t0c) . A 

perueel of etne data (Table 1) alec. lndtc:ated that the .. 

PrNucUve en&! "'""'no pheeee ol tbe lete vertette• were 

fev~NI! vlth bright. we th r, eence :»f retnfell eDd lew 

temperature• (16 t~ 21.3°c) at rtpentno Pbeee, vhtl a 

r aree ~CUH! vee ObMnted tn the early vwtatf.ee. High 

relofell at flowering dleturbf'.l pe)11tnatton an4 fortlltaatlon 

(Eteneel. 1967) wUe· blot\ fti.Qht t .-awree entl ce r ept­

l"ettQn loaee• (Ye>abtde, 10,2) and low eolcr radt•~cnt 

lmpetre 91'ajn f111tng WhUe hioh •~ler l'adtetlQn te C!)IMS\1 lve 

for aRmal ora.Sn ftlllno· (~ato, 1955). Thu • ~~ te evident 

that the ofetn fllttno te depeftl!erat ~ the clfm9ttc condi~icne 

d\l~rlnt p~~cuve end ripen._ rtteDee ae ha• a11o baen 

suoo etea by ~l.kd_. antt r.ae CUpt (19?5). contr ry tct ., 

n.-me1 belief tt.at hloh •w• 1evele result ln blob 1Plka1et 

ato&"tllty at baa bean rO':'crted by Tooart 8 K ehlvakura (1958) 1 

StrlebnaiWemy and Chlftdreselcher (1960) r Relwet (1962), 

Kelyanilcut.ty !.t 1. (1969) tc., the preeent: invut.tgettcm 

rcwealed tha~ the Cb ff GD4 partla11J fillet! Qc-alo ven lta~ar 



-
at the hlgb N (eo kg/ba) • c:m~par.., t3 • o• N level. fte 

tncr••• ta the HD onto wt~ increase in R level wu 

marginal !S-9K (Table 21) t ndtoatJco the~ HtO did ·"" 

respond markedly loa- the increased levela of nitC"~• 

eontradtotsna rep~t• en eyef.lable in ~~~ noerd. s.a 

80 

o\al tf.vare exhl))l teet neoltotble vertabl11t;r .et htohe~ lev ale 

ol N, W.lte eome verteues eldltbtted en apprectabie lncreet~e 

tn HJ') gretn vttb tncnese4 N appltc:atl.o:n ('JanJcata8Va"lu,1989J 

Anonymoue, 1991•9&, 1988-89). novwer it) the present study, 

the wr sponse of HD grato tC) higher lovele of 'N• vee htoh 

t n the late vertette (15" at eo Nr end 12" et 120 tt). 

~epee tn the medium and a rly var1e~tea, the reeponae 

"•e very low (5 to 8J4) • 'lbl~ ~· an &ncU.cet1on that 1e._e 

vertettee reePQad ~11 during ~erte !$~ .~reaeed 1eve1e 

of ntt~., (80 e11d 120 1t9 N) Mth 1ft tentS of RJ) ore!n ant 

gretn yteld . All aucb late vartot.tee (MTU 2061 enct ttTU 201?) 

81\0Ulct be pret'otted for khftl'if cOndlUOfte ee haD alP~ 

suo;e ted by Veftlcatehatlu flt89) • ~~ nalt&e h1Q'hett OJr&ln 

f1111ftfl p:»tel'tdel end ~uctf.vity. 

The hiQh neponeJ•eneee e)f the 1ete Y..tet.tee to 

hlQ'heco level "f N teo and 120 tto> tn tad of HD 91'ein !a 

the Pt'8 nt et.udy c• be et.tr'ibUt-' b the prevele.nce of 

bright: veetbar, tilth 110bt t.ntenett¥ ('tenake en~ varwera, 

1967) encll lcwer temPM" ~· tturino be.Stng Wh.teb are 

oonauelv for realteatf.on of HI'> OI'Blft (ZRRt, 1981). 



Fr• the •cw• dlec:ueeton it c be eu111tleed th t 

the gratn veiW}\1: hae 9C'a&l ly 1no&-eeeed 1n ell the 
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v rtetlee tn order of the oretne chaff, PI', co•• werag•• 

oooe ana HD ocetn (Ano~oue, 1984, 1986-87) (Ftg. 10) 

Though 11: 1• n~me11y tbOUQbt tt.at lOOG-qPt.n vet~t 

of a cult.tvar 1e a • ie ehac-~ter vlt:h lee• vartabU1~ 

(Me~aumtm • 1970), tb• • ~ etudy h e a c:ontr .y, 

1btta vert tloe 

be&ft rel'()r~ by e E"11er ~rk re ( Monyrn:>U•, 19$4, 1987 

nd 1989). 

s. AtJ H T 

In q 1• • " au hie;Jh " ' 

tn 81 tng dbuv t . 

1 ' TO 2077 nt y hi in 

l t • 

Ob t:Y ift 11 th 

pl nt • 1th 1 1 1 fn o t 120 ko 1 t 

· t:) hi9h r up 1t r n t r 1 ole 

f • 



The ~ur-etlon of OI'OP grawth ha~ e dl rneb1e 

tnftu etn a prOpol'dOn ctf Hto. 

U"ly) vtth the nu r of HrC 

(,.eble 19) , indtc tincJ ttl MD 91' tne will tnon • wltlt 

Snc ift the cNI' tto of ny c.f th • • Th h&Qb. 

PO t~tv •••ocl t;t of th C' of HJ) Gl' tn wi tb 

(1986 

y 

'1' 

oct 

1981). 

of Hro biblt _ t ic t po· ttv 

ltb Q&-l!\iD yi 1 

~1 le Uy conftl!ot.~~tt•~ by 

mume:~ of MD 9~ f.nf I' unit -·- ( •~• 19 1 . ftd 

· hu, 1 1). 

tb 'hlgb •1 r ln 

" e nino iD , 1 St t C'al 

0 lnt.tl t:ton, tr n 1 au eorw C' l 0 Sl\0~ 

JIYfttt\ tiC ' 1 ?) • 

1M in ch fly gr tn wtll 1 u ott in 

In yt 1 by th tt uv I' la• 

tl tp ( be th r • uc:b gti 

~ 1 tt~•h h • Mny M "''' 
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'ftle perce~e of 1100 lhowed eignlficaat po•ldve 

aee:..olat.ton with pa&"Centege of flll_. oreine (r • o.3540**) 

epSicelet mmber/al2 ( .0. 487'7**) and pa&ole pel' equare •tee 

(r • o.507'7**) lhdicatiftl that majority of ~lkelet• eel 

filled ~e.t.n• were htob denelty oraifte ee aJ.eo hee beerJ 

retJol"ted br t.ematltbaet rbar and !ehu (198'7) . A e.toatflcent 

end poelt:tve relation of HtO wee alao Obsecved vt tta plant 

heiobt (0 . 4483**) , btem .. • prOduCtion (O. J?sr•) , le•f area 

~- ., aaw . .. lf'C) (0.4364*•)' the pantcle.t•2 (o.son*•). 

Tht• 98\fe eo tncUcatlon Uta~ hlob source capect- at 

flowering tn tema ot LAI find BMP lead ~ hlQher n\fCibec- Of 

P8l'ltolee per equue tro ae •tl ee btc#a denet tl' Ql"atna 

ulttraatoly 1 acttno ~ bi oh oretn yteld. f.tmf.lar .. eeulte 

wel'G l"Gported by R8C:) (1987) end tetnentheetnbar ene tehu(1981) . 

'the lftter'nlattonebtp ~no cUftennt tratu tftcUoated 

that the filled paine peJ'Cet*aoe vae po ttt9e1y re1 ted 

to tile ntuc.en " in l eavee eno •~ t f1owertng Wbtch 

S.ndil'ectly tncttcate the\ hither N" in the plent pene at 

fle~~~ ftft\1 leads to htqtaer fitted oreine end ul ~imetel y hlob 

denetty o .. etee. IJ'he ttl1et'e/llt2 beve exhib1UC1 .tgnifloen~ 
end poettt•• utoct tlcm wt~ pentcl e/: 2 Cr • o. 186r•) 

and fU18d oretna/PaaSole c .. • o . ll!S). !hue to obtain 

hlOh filled ~etn per unlt area, the tillar number et•o 

111\0Uld be hif:ith The hf.vta, poatttve end etQntfic:aat relaUan 

betvoan apikolet IIUftber •c.tJ tUlect orota ft\.Jdtol' indicetae 

that u obtain btQ'hea- DWJ!bol' ~t ft11 ol'atne, the 8pite1 t 
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number eo ehould be high. 1b blqb poait.tve ••~ iatton 

of •ptkelet ftUmbel' ~ fill d tl"eiDe with HJ:O lndtoatel 

that !net" e in HDQ c be 6 by 4ftcl"8ae1nv the 

number of epllcel• and filled or 1 r pentcl • e h 

eleo been oPine4 by r theelm · r and s (1981). o ne-

r 11y th " of fill q.- trJe hev • acy ~ cJ 

v 1th tncl' ee.tno ftumbett of ept~ le~ (M tw blm , 1980) • 

H•e.er tn the Pr• nt etudy no eueh MO U vend w • 

noticed h a1 o b n r port 6 by Yo tde eo, 

1916) , e Un tb poe tbUlty of combtntao high 1•-

nutnbGI' wi tl1 hlth percent of HD Qratfte. 

s. PATH COSFB'IC!Bl'ft' AHALYS 

HlUh at. ct feet of number of ·toleetm2 on HD 

Qr in uppor: by tile iadkect ffect •ta SMP, LA%; 

till re nd lea f " at n erino a 9 tn a " t. ha 

h s resulUd in a 

s l tlon of Htd c 

p nlc1 e/< 2 fotr r 

(19?3), t u 

toll 

nowert ret• 

HJXJ, thr gb thell' 

tttve tot effec~ (0.5012*•) . 

be nc rei on the of 

bettcm of Hll(h R a ena Munoaeat 

S tnt (1973) G~t th (1081) e1 0 

mllltbOr of r beadao t.l11 re h 

atc1e /rtJ2, 'LA! a SMP t 

d ~e1ttv in uence on th 

tl' CJth na eupp " 'b7 tb itt"••~t. 

, 



influence tb~ ottter peramet.ere finally nau1t1ao 

tn e total et.ontftcant aDd poetuve ettec~• (0.4364•• 

end o. J358*•) • '.ftaae ~·· wo peranet.e111 can eleo be 

tetten ea effective ~1• tn ecreentnc;r veriettee tor 

HD gntn•• It te evident from the ebO¥e Obe.-.att~• 

thet H1eo~on bUed ()ft peialet/112 • LAt and BMP at 

flowering would be ""an!1ft9 f:>ro realt•etton of HDG in 

rtce. Tbeee thtee cberectere were to~eneleted ttonoly 

emono t:hatee1ves tndtc:ettno the~ .. lec:Uon of =e cbarac~r 

•ono ttl se ttwee uy aseen eelection of other t:Wo 

elterec 1'8 aleo. 
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panicle IJUI!b axerte~ a jor cJ1rect ,,., lt1v 

tnfl nee ~., the HI) gretn throuCJh tte CWQ ev "9th and 

by th 1nc51r t influ nee through LAt and 

b1 ••• et fl tno. Thie r vta •• p ntcle 

IJ\IDmer/1 2 can be an ffecdv • lecUon .tftda ~ 
r t• tt~n of hi r RJXJ . 

In the •nt etudy tt. reepcm <:>f tm Ot"atn 

gr- in yield ~ the hi r lev 1• of It (80 · m 120 lc.o/ha) 

wee higher to tb 1 te rtette (MIX': 15% btfbar at SO • 

rut 12K h !gber at 120 N) c-.p to .etStum emd a rl y 

v rteUe ( fiXJ s tt) 8%) 1h61ca.tlno that. 1 te v tetles 

uch a1 .mJ 20&? (Ch itaar ) nd MTU 2011 ( 1 hn enl) 

bould be fo~ kb ri f ondt tton • 

1•vel of 120 kolh c 1 C) t .• 

o~••~ fillinf Pot ~~ 1 

con t~IODI Of kh•rlf, a thO 

tble· o· (kb rtf. 19 ) • 
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