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1. INTR0;..;UCTlCi\ 

In KeraIa, rice occupies an aree cf 7.9 Iakh hn 

;>ro-3.1cing 12 m tonnes of grc'ins cOIT:ing to about 5C }'·er c,?nt 

of our tote'"l re.uir.cw.mt CAnon, 19f?7). Al thcuJh th~ green 

revolution h.:..d f) r..rem:::ndous imP,Jct on food gr-2in ;:'I"O 'ucti n, 

in Kerel s. CuI tiv£tion of high yicl':ling vi'ri ,ties is 

limited to only 26 per cent of the tot, 1 crop ?d ar":'2 in the 

stc:te comp6red to the nati: .. nal average of 53 per cent. 

This is b::C6use t:H;'se vi:rieties w'ith hig:!'r yield pob=':r::tial 

fare badly in another situation beccuse of th sp~cific scil 

climatic and fertilizer requirem?nts. 

new varieties tecnnic.:lly feasible 2fH'; econcmicclly vi.<')l" 
I 

agrotechni. ues are Ge be developed for each s;~'jccific lOCiti·, n 

taking inte c·.nsid~~r,~ti()n i ts cOfilpl-::~x inte.! acticr. hi t~1 sc·il 

a;-;·-J clim;::. tic f':ctors. 

promin2nc.'? mainly b::?Cuuse it is tJ-I"'O key ft:ctcr for th0 

r.:::,,,;lisation of yi"ld potenti£ol of moiern vi'~ri·~tis of ric:.. 



Th'2 r'~6pons::; of ni tr·og.,m vQr1~:os signi fic,ntly with 

vi'"'ri"tios and locaticns. 

Th~ I~ lands exbmd1ng over an ar":,, of 11000 ha 

iL Tr1chur and Malappur,:m districts is an in-:port~'nt rice 

grcwing tr&ct of Ker~12. It is a flood [lain g2nnr~11y 

ly1ny 0.5 - 2.0 m oelow sea lev"l, sUbjc:!ct to fr·,:) u.'nt 

in~undat1cn of sec water yrhich keep them under subm "'rqed 

con('~itions fcr ne._rly seven months 5urinr;; th' yei:r. Tn>: 

main cropi:.ing SiCLson in these region:· is !i9~ Sc:2.son 

v2riE ti s are gr,-,~m. 

regcirr1 to th:. v.::.rL:t;: 1 and menuric:l re'uir.::mnts, eSt ecially 

ni trog!.?n of this r·;~~jicn. Th"'" fertilizer r8comLen~.ctivns for 

th'? varieties genc::ri'..:lly groy,·n in ~ land are bascd on the 

tri<:11s c<.;n lucted at other pIeces an:) as Isuch no s.peci fie 

reeom;,'mdition hes been eVolv:'Q for tnis tr,ct. It is 

cuI tiv<'.rs such as Jyothi, Triveni, AnnapurniC (3n'j me,ny other 

loc,l veriet1es. Th<~y blso apply more thi:n 100 kg N ha-1 

to 9 t c,n av r, g',,: yL:l(~i of about 4 - 4.5 ,t ha -1. Th~~ 



Mannuthy is gaining ~\iide accef::ti·nc::: in !S.2!2 Ie-nos. 

Th~ present investigation was t 'L"r(~fore un,4er'ti,K:"'n 

vii th th~:; EoIIovin9 obj ecti ve.'3. 

3 

(J.) '1'0 study the performance of CuI tu .. CO 10-1-1 in 

compurisoll wit.n ot.l-)er prevailing hiqh yiElein-; vF-ri"+:iEc'S w k,('h ' 

(2) To assess the resi:-:onse of th,~se high yL lr1ing 

v6ri"?ti·:~s ane! CUi'ture 10-1-1 to ni tro9'·n fertilization. 





2. REVIEW OF LITER- ,TURc. 

Responsiveness tc ni trog':,:n by ric~ v,rL. ti "8 is 

one of the major fectors contributing to v;::rii..'ticm in 

gr2in yield. Realisation of the hi~lsr producticn 

pot·?nti al of I Eoder, I var ic>ties cf rice rec.uires aaecuatEC 

nutrisnt a~01ic~ticn, e~eci~lly nitrcg 0 n. 

<.;.~r('\<;th hC'bi t ana har;i tot cong'3nial for nitrcg"D L:'s' I h~1S 
/ 

varies ~ith v~rieties, loc6ticns, soil, clirr~tic aD~ 

tions are m .. ~<ningless v7ithout a d~ta b6se fer each 

specific loc<ti:~n. No ~wrk hcs be~~:n ccn ;uct,"c in ~ 

cl1c:pter. 



2.1 Influ~ncE~ of nitrog:::n on growth chcrccteristics 

The influence of ni tro<;J(,m on v.3ric'ls grcv. th 

cll,ir<:cters is an established fe·ct. 

2.1.1 Plant h~ight 

The res~onse tc' nitrogen v'ory \ddel~7 \I-'i th v'"ri·c,·ties. 

Differ·::::ntic.l res~.onse of plant hoi<jht to n1 trog::~n in 

·'iiff2r.nt v<::rieties has been observed by Khan and 

Verg2rc:; (19L2) and Ustimenko ~ lih. (1';;83). 

Increase in plflnt height hith nitrog n should be 

eX,,"?cted as this element is found to enhance v·?get';3ti Ve 

growth esr ecic::lly if applied early. An ir·cre,,;se in pIcnt 

height 'ltith increc.sing nitrcgen aprlic.:.tion he's oe!';·n 

re;;orted by many 'uorkers (Koyarrw ~ ;:'11. 1973: :r thYiri: j 

and Moracn6n, 1980; De Datta, 1981; ~oshid~, 1981; 

Ghobrial, 1983 an~ Ramaserny, 198':,). 

However, b.nus aD'." Sadtque (1974) found plant heiq~lt 

to be un",ffectcd by applicr·tiun of ni tro<;'v;;cn. 

2.1.2 Tiller nUII,ber 

VC;:tr.i:::·tcl v<':.lri2tion in tiller .i:'ro0:iction is v.el1. kncy..n. 

Th,~ aeili ty tc utilise th",: aO"'i tiol?al n1 tro<;;cm ciV, ilcl;le 



for tiller production is purely a v<::ri::>.tel trc::i t. Stone 

and Steinmetz (1979); Lal (1961); Latif (1982) and 

Sheik Dawood (1986) observed vari<::tion in number cf tiller 

for the diff;;r nt rice cuI tivcrs te.steo 

Tiller number is found to be increased by nitro~en. 

Posi tive correlation of tiller production \-..'1 th incrementc:l 

levels of ni trog'?n were reliorted by Tanaka (1 Q72) ; 

Rego (1973), Balosubrarnanian (198:'); NOOSe: an'! Vargc:.s (1980); 

Romcsamy (1982); and Ram !!t &. (1984). 

2.1.3 Leaf area index 

Vc:rL:::tion in lec:f area index with varieties has 

been reported. Stone and 3teinmetz (1979) registered 

v.:::riction in lei.'f area index among vzriet.ies tested which 

they attributed tc the differential till,'?r ing Cc.l:,c:ci ty and 

size of leeves. Lal (1981); Pil~_ai and Krishn2JTlurthy (10,83) 

c-:rd Krishnclkumar (1986) also r'.=port::~d simi12r resJ~ts. 

Hov;ever, results of the trials conducted at IRRI (Il'.F.I, 1970) 

did not in·-1ici"te any o,t. timum lec::f area index for variAti· s 

tested eventhough yield ai?1-~eared to increase ".'1 th leaf 

are<-: index. 

Tanaka .!.i a1. (1964) and Das Gurt<: (1969) ri~pcrted 

that ni trogcm app1ic2Jtion r(~sul ted in increase in le2f 



,.. 
( 

area index. Abdulgc:,lil ~ ale (1979) I ;'leuller ~ ;;;1. (1979) 

Sad2yap;.an (J 982) and Sal am (1984) also regi ~;t;':r 'd an 

incre.:,se in 186f areC! indeJt wi til enhenced ni trcg;n ar_L_liCiition 

in differnt varieties tested. 

2.1.4. Dry matter production 

Dry matt~r' production is de[;'ndent on fdctors like 

pl~nt heiybt, tiller number and leer ars,c indexo 

Chinnas'Wamy and Chanr'irc1sekhc::ran (1977) found vc ric;tion in 

nitrog,:?n resl_onse among vsrit?ties tested... IR-8 was foune1 

. -1 dry matter i,roduction uc to 160 kg f. ha 

Wi)('reas Tl<l1-6 shoVied increase only u;.)to 120 kg N he-1 • 

From the trials conducted by Macoling<:: !t1:: f~l:.. (1977)6 

vc,r iation in nitrogen response ",as noted among Ih-28 and 

11-..,38 ,;,;hicf1 was attributed to the diff'rer:tL::l resl.ofl[:'e of 

leaf index and tiller number to nitrogen. Agaisimani II ale 

" 
(1983) also reported v.::'riation in response of tltJO varieties 

Rawa anl Saki t ill dry matter b;roductiuD. 

Osadc (1967) opined that fc.:ctcrs contributing to 

dry ntCitter_, ro';uction as ";':.>11 as rate of photosynthesis per 

uni t lE"c::;f c1 re,,; were easily influnnced by ni t.rog _'n. Varma (1 '-'''2) 

obscrv::'d incr-8~]se in dry m2ttt':r i n'"ucticn in four d\.':t::lT f 

rice c-.lltiv'rs U}to 160 kg N ha-1 • Beye (1977), 



Haaue et sl. (1977), Balasubrcmanian (198'!), Nagre and 
... -- . 

!-1ahajan (1981); Prasad (1981) ;Upadhyay and P2thak: (19Ft): 

Sadcyappan (1982), Rojas su: g. (19B3) and SalaJn (19P4) 

also reportc.?d increased dry matt":r~,ro0uction in differ>mt 

rice vcrieties "~dth additional levels of nitrogen. 

It cen be concluded from the report of above 

v.'Ork(;rs thc:t veg :-:t.: ti ve growt.r" Ch2r2.cters W2re signif icc.ntly 

influ~nced by vari~ties and nitrog~n levels. 

2.2 Yield attributes 

2.2.1 Productive tiller per m2 

Production of effective tillers is a v<:ric:ti.l 

ch<::racter and its resror:.se to nitrogen vc1ries. Kurup and 

effective tillers ",roduce:::! in vc'rieties Karune. and Anra~ urna. 

Krishnakumari (19f.:3) pOintf'·d out that the retio of eff ctive 

tillers to tot,~·l tillers vcried '/,;ith Vel: ieti2s. She also 

observed wet this v<,lue "las not constcnt fer Jyothi and 

IR-8. UstimE~nko tl 21. (1983) observed varizticTJ in 

effective tiller j,ro'1uction with nitrog:n in all the varieties 

tested. 

Pro4uctivp tiller.::;; hz.~ a l"03itive relc:ti, ,"iship with 

nitro0~n lev21 in Taichung (Native)l and IR-8 
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(Chaudhary ~ ~., 1969). Pande and Singh (1970), 

Ishizuka (1971) and Koyama ~~. (1973) have opined that 

the increased panicles per m2 pro(luction with increm"::nt31 

nitrogt.?n as the main attribute in deciding the grain yield. 

l:..nus and Sad'fcue (1974), Abraham .!ll &. (1975) and 

Padmaje (1976) also registered increase in productive tillers 

with nitrogen. Noosa C)nd Vargas (1980) report:1d a linear 

increase with increasing ni trog;;n level from 50 to 200 k:~ he -1. 

Singh ~ 21..(1981 a ), Ghobrial (1983) and Singh ~ 61.(194) 

also Q.;;served an increase in productive tilJ.ers uf-to 

120 kg N ha-1 in different varieties tried. 

2.2.2 Len9th of the panicle 

KUlUP and Sreedharcn (Fl71) Observed vc;riation in 

length of p,,:miclc hith added nitrogf>n in varipti,'s Karuna 

,,-,nd Annapurna. Sreedhcr;n (1975) al so 0) ,served vc::riation in 

p,:;:nic18 length among tnt:.' four vc!rieties, viz. Bala, Retna, 

Vijaya <.md Jayanti te:.tcd. Differz:ntial nitrog:;n response 

by varieties te3tea vlere also observed by Krishnakumar (1986) 

and ~heik Dawood (19S6). 

Chaudhary ~~. (1969) est~blished e positive 

ccrrel ation betvJeen I>2:nicle lengtl1 and levels cf ni tr()g(~n. 

Kurup and Sreedhcr2n (1971), ~reedharf.,n (1975) cmd Lc:,tif (19P2) 
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also obs'r:v'Z:c1 incrt"Clsing trend tn ;;.:niclf:~ l-:ngth "dth 

incrccsing r:itrcgn levels. HQ1;,ever 3ingh tl.s.l. (L'f::4) 

<lid not ohssrv'_' any incri?i:'se ir ~::"cnicle l"mgth \r i th 

i;,cr;:%:'Oti..l ::lese cf nitrG~,:n. 

2.2.3 ,,~micle ';,:ight 

Vi. riction in panicle t<:eigh t 2Il!On~} vcTi'c;,ti,,:s \r; i th 

incr';m nt;.l l'?v'l~: e,f ni tros;.-:'n is al so rt?~,orted C-,re:,d: <eTc.n, 

1975 ~ n~ Jc:ikUrt,; r 1'1, 1':;'1). 

Ben':,': iei •. :l L~ flu;[)c(; of nl tro,-,En in i;'cr 'i;;sing 

penicle w.:ight i"as ret:Jor-ted by miny llJc.t"ers (!='::'.:'!m2j<:, 197(; 

':;'ub;)iah ££ ~., 191';;- Src~dIJ:rc n ,,"r:.c:~ V"IU;~:}" "-,, 19f1; 

V2r.i.(~tlcZl ... n the I1'..lflib r ci~ fil"f,'('" ~I _,--!;,j c?.:r ;cnicli.:: 

amvn\::j v<:riiiti;s ',';SI": r:~1-vz:'tcd by~;r;j cH1d L,:". dc::"c:p·a (1972). 

Ustl.menko ~ &. (19.3) .::.n3 Krishn",kUJ(,<:'-I.- (L:; C) ",lsoo,'served 

··iii'r'.':' :C8;'-; in fili.d1 ~r~,ins k.er p;::!1icle among tr:e 

v<::ricoti'",s tE'JstE::!d. 

~~ i trog ,n ap:-l ic,- tion vms .f(., ,m:', t:· :~ 'cr '!'~;e the 

fi:. in9 ot ':';1. ins fin~ <') posi ti vc,~ rel '-tit ship vias est,bli 'hea 

ty::tV.een ni tr'-9,"n lev 1 ,;:; and fiLled :r" ins per _' ::micle by 
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( 1 r-,..., 1) , 
.'- ,j , ~ (:1.' ~3) 

-1 
nitrogn or:ly uptc 90 kg N he • Singh.::! i1. .. (l c 4; 

-1 -1 
1', he c,ver 7':'- kr;: I: ha • do~' eVe r . 

t 10 ~" M h -l't' ,.. v '~, KS .. " a ii', 1 ' 

Ft 1 in:. 

r (;' ",t: in less 

4 r .:;,' ,... - v' rl.' ," t~ c il/i,iurt' '0'\7 (":, ," .',', IV;,,!',,'" t'n',r (,'.',. (',1,1 .!::.,: •• :.":,,!;;..';. <.. ' .... ".. J.:.: ~: .. _ 

Vi. rL,d, flcrr 1 - laC Fe! c:'r:,t. The st 1 i"it.y ~'as hit;;:<'r ,~r 

a1"' (1-:,'" \.... ,,"- .. ),; t =:tr~r;lity 

:r 
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Tc;naka ~ &. (1964) and Matsushinw (197(,;) 

observ(~d that perc:ntClga vf fiD ed gr< ins decrei:sed 1;Ji th 

hign njtr:cg~n ap:,:11,c<"ticm. This 'WaS attr::'butH:1 to the 

f;roduction of more. nun:b,:;r of spikcLts lei,;~in9 tc a lm',;',;r 

TClyebi and Da.:Ji:;schi (1(;:"1) 

and Rujas ~,tl. (19b3) r(?'porteCi ar:. increase in deed and, 

shrivelled gr ins \\ith i.,creased n1 trog',m c'Pf.·lic;; tier. They 

observed thc:t spik<,l:t sterili ty was inere,,;sed \dt" 

icer,=i:se ir, ni trog,:cn from 0 to 240 kg N ha -1. 

2.2.6 1000 gr0in weight 

lOCO gr ,::in w<}ight varies ,,;i th ViJI i!:>ti' S as it is a 

v':',r.i:'t,::;l tr"i t. Differ nees among v2rieti',,"s "" i th ad,U ti,nel 

lev,;·ls of ni trog,n werc' reportt~d by many VJorksrs (Kl1rup 

;:,nd Sreedh2r.:--n, 1971; Jane !U: &. 1981; and ~(rishnakumar,1986). 

Kaliycnikutty et ale (1969) an6 Abraham et ale -- --
(1975) estccllsne0 D ~ositiv! correlation beb:een levels of 

nitrogan and 1000 gr~in weight. Increase in 1000 gr~in 

v:~i'::;mt was also oLJserved by Padmaja (1976); Tayebi fnd 

Dadascbi (19E:il) and H<.:beeburrohman (19P3). 

However, Koyan:c; et ale (1(}73), Scnchez et ale (1 73), -- --
i:.nus an} Sadeque (1"74), Pille;i II &. (lS)75), 

Kupkanchanakul una Vergara (1960) and Singh i':'t ale (lg:4) 
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failed to register any difference in 1000 grain weight by 

increased N application. 

The varietal response to nitrogen with regards to 

yield attributes 1s an established fact. It cen be deduced 

from the works mentioned above thc,t the yield attributes 

namely panicles per m2 , panicle length , panicle weight, 

numbers of filled gr,ins per panicle and 1000 grcin weight 

were positively correlated "ltlith increasing nitrogen levels. 

Hm"ever, filling percentage was negatively correlated with 

increased nitrogen. 

2.3 Yield 

2.3.1 Grain yield 

Since nitrogen response varies from soil to soil 

e,nd there is not much \>Jork done in ~ lands where the 

present study \1aS conducted the relevant dete-ils in other 

soils and locations \·dth different verities are reviewed 

to get a comparative idea. 

Chaudhary ~ ~.(1969) registered a linear response 

-1 in grain yield with application of nitrogen upto 135 kg N ha • 

Rego (1973), Raju (1978), Sharma and De (1979) and Rao and 

Rao (1980) also reported increasing gr€in yield with nitrogen 

application. Subbiah (1983) found linear yield response only 

-1 upto 90 kg N ha • 



Dwarf indic.9l! responded t;rogressivlsly Uf:to 105 kg 

N ha-1 (ChGndler, 1966). Padhi and Misra (1968) ach:i.?v<~d 

11 

marked differ-3nce in the response ... ,i th different cul ti vc:;rs 

to levels of ni trogrm. Lanka (1969) observ'2d varir.:tion in 

response of v<:Jricties to nitrogen. The response per kg of 

nitrog31 was 21 kg for Taichung (Native)l, 13.1 kg for Ptb 10 

and 12.4 kg for Tkr:'; 6. Lanka and Seher.'.': (1969) from their 

trials with Taiwanese v2ri~ties reported yield increase u~to 

120 kg N ha-1 , mainly by increasing fertile gr,_ins per 

panicle. Rice cul ti vcr Padma shO\·,ed yield response upto 

150 kg N ha- 1 whereas rice cultiv2rs IR-5, IR-8, Jaya 

and Hamsa incre2sed yield upto 240 kg N ha -1 (Hil ton, 1971). 

From t..:'e tricls \:ith sight short duration ric'? vari.::,ties, 

Subbiah and Mor2chcm (1974) Observed v(.ri~tion in 

yield response to nitro<;:om. The res~_ons~) ilJas lin~c'r for 

some varieties an(j (lu<.."lrctic for other-::'. Th2Y also 

-1 r'.?corded yield response upto 160 kg N ha • Pundey and 

She-rme (1975) found that rice cultiv2rs SalCl, Padma, 

-1 Ratne an:'; Sc:'barmati reslJonded upto 150 kg N ha • Surr iye 

and Kalingo-2 also responded only Uljto 100 kg N ha-1 

(Singh and Rao, 1977). Long term fertilit} ex;,;-r'irn:'nts 

conJucte(l at IRRI Philippines H.::ve<:11ed yield response urto 

140 kg N ha-1 for rice cultiv0rs IR-B, IR-36 Dna IR-46 

(IRhI, 1979). From t·nuth,?r tri~d that conr'luct?<) at IRla 



15 

(IRaI, 19PU) the I::arly rr.c:turi ty linss eVi 11.1;: t.:::d shiv ,?r5 

yi2lc1 rfisj;onse ul,;to IOO~(; h he-I. Jane tl .£1. 0 (F':;:1) 

-1 D! ha 

ni trc . n in fcur 

-1 
11 ha 

hL'V,,' !:)·2en p,:,;-;.;rtcd b){ hell.s (1;~'2). rir=f~,url,cl the t yield 

resr0nJed u~to 159 kg N ha- 1 in silt loam ~cils 0n~ uto 

136 K~; N ha- 1 in ht~()vy clay soil. Khatua 2!: ~l. (-197'1) 

1 ;0' .. -1. 11 . 1 11 .:l j 1 ~ " ,.;:~: 1'. ha l.D n . UV.l( 8[i(.l rr':'CJ S(). S 2(:,"< 

100 :c: b oj ~::".iska 

(1'; 1). In light textu.r:d soils Singh ,·:t _,,1. (F 1 0) . -

. -1 
ha 

Oi)3Crvpd yi: 1 ~i r" :' ()P'38 ur:to 120 k:;; h he-i. Vishl/\:,\{.cth et 

U9t: 3) re;:jcrt:d yiE'ld p,>:;-; ense upto 1 :Wkq i~ Ga -1 in rsd 
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sandy 10L'm soil. In clay loam soil Srevast2va et al. 

(1984.) could obt~,in yield response only upto 100 k(~ N ha-1 

with vari\~ty Archana. 

From the fi.::ld trial conducted at !RRI, De Datta 

Qj: al. (1968) reported maximis~;tion of yield for IR-8 

-1 in dry seasons to be at 120 kg N ha whereas Sre,::'dharc:-n 

i:..:nd George (1968) obt2ined a progressiv(: yield increiJse in 

lR-8 during dry S'3~1son upto 160 kg N ha-I. The trials 

con''lucted at eRRl Cuttack (eRR!, 1970) rev(~al t'h.::,t for 

variF,tir,'s optimum levi?l of nitrogen was 150 kg N ha- 1 in 

rabi se,~son cnd 80-100 kg N ha-1 in kh~if Sc2ese!:. Pandey 

r.:r:c1 Das (1973) founa that in dry sea30n yield r<::-:sponded 

upto 160 kg N ha-1 :or.c in W'et season uptc 1;:'0 kg !Sf ha- I • 

Murthy 2nd Murthy (1978) reportf;d 87.8 r>~.r C.2lJt increase 

in nitro9'?n responsE- during rabi ~ kharj.f. R'30,g!.§1.. 

(1980) ~nd Venk2tesw~rlu 2nd Singh (1980) ohtiined yield 

response upto 100 an·'J. 128 kg N ha- 1 respectively ~1uring 

khar.ii, seF.Json. Chatterjee and Maite (1981) ob~;erved 

yield response for d ... arf varieties tested betve,.,n lOC-120 kg 

N ha-1 in ~ry se~son End 80·-100 kg N ha-1 during kharif. 

Grcin yield incr.-:;ased linec::rly upto 120 kg N ha- 1 during 

-1 dry season \yh,;reas it increc',sed only upto 60 kg t~ ha in 
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wet secson (Fagi and De Datta, 1981). SreedharFn and 

Vamadevan (1981) also reported that positive increase in 

grain yield was noted upto 160 k';J 1" ha-1 in dry se,3son 

and upto 80 kg N ha-1 in wet sesson. 

was 

The optimum level of N for Taichung (Native)1 

found to be 150 kg N ha-1 (Bathkel and Patel, 1970). 

Sarkar and Sinha (1973) reported the optimum level of 

nitrogen for varieties 1fT 1991 and R?tna to be 178 kg ha-1 • 

.':;)ingh ond Pal (1973) registered maximisation of yield at 

150 kg N ha- 1 for veriety IR-20. Of the eight vc:ripties 

tested by Mengel and Leonards (1976), five vori.ties 

. h -1 i maximised the y~elj at 136 kg N a wh 1(;; the others at 

181 kg N ha-1 • Singh et ale (1977) found the econorr:.1.c 

optimum for sev;;n rice cuI ti v,:'rs to be in th '.> range of 114-

to 130 kg N he-l. Singh 2nd Hodgal (1977) reporb~d th('? 

economic or:timwn dose of nitrog:~n (kg N ha- 1 ) for varieties 

Jaya and 1,,-20 to be 158 and 116, respecti.vvly. Trials 

conducted at Maligaya Rice Hess rch and Tr2irlng Centre 

revealed that maximisation of yield ~or IR-36 Gll~ 1~-50 

occurred at 120 and 150 kg N ha-1 (IRRI, 10C1). R6tna 

produced th"'-' highest yi.::1Cl at 120 kg N ha-1 (Singh ~ al. 

(19£1 b). 



doweV8.r , 3c.Jyap~an (1972) found no response in 

lR-20 beyond 100 kg ~ he -1 Whc-'!r2c- S Devi ~ ",.1. (FlSl) 
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did not c.::;serve any significi...nt increase in gr,,:in yield in 

rice cultivcr6 Aswathi ~.nd Triveni vd.th increase of 

nitrogen from 40 to 120 kg ha-1 • 

It con ;.)e inferred from t~)e reports of aoOVe 

workers that nitrogen ,~nhanccl the gr~ ir~'iel;;. F.~sponse 

to nl trogen among v<.~r ieties vdried ,,ddel1' wi th lcc;::-,ti( DS. 

base for eaCiJ 30i2.. 

2.3.2 Straw yield 

Lanka (1969) re;>orted that strD'V',' yiel<4 "··as 

-1 increased u>to 160 kg N he for v<':rifJty Taichung (Native) 1 

d:,j Annapurnu. Kurup ard Sreedh&r2n (1971) fOllW1 the 

-1 ( 
str<~·'i" yi",l(J :''1ecreasing aft".:r 100 kg N ha • Rego \ 1")73) 

and Padr"lli"j,:, (1976) 81so got increased strd'l yie .... d vdth 
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increment~l nitrog n level. Patel ~~. (1978) from 

their trial conducted in dry season recorded maximisation 

of strow yield at 160 kg N ha-1 for Kclin,~;c'-l, Ratne, 

I~-22, 11;<-28 and Pusa 33. Georgiev and Boj adziskc (1981) I 

Agaisimani (1983), HabeeburrQhman (1983) also reported 

straw yield increase upto a certi"'.in level after vJ1ich it 

decreased. A linear increase in straw yield \<li th nJ. trogen 

applicEtion was observed by Salam (19~'4) and Reddy (1985). 

However, Santhi (1985) recorded a decrease in 

. -1 strc:w yield beyond an applic<:-tion of 75 kg N ha • 

2.3.3 Harvest index 

Sreedh2ri:n (1975) observed that variation in 

harvest index existed between v~~rL=ties tested. Macalil!ga 

~ £1. (1977) also brought out variation in harvest ir.dices 

arr:ong rice cultivors 1R-36 and 1R-28. Pr2sad (19Pl) 

reported difference in harvest indices among the cultiv~rs, 

Sabarmati and Pusa 33. Son ~ ale (1983) also reported 

similar r2sul ts in ve~ri,,:ties tested. 

The beneficial irfluence of nitrcgen in increasing 

harvest index was ref'orted by Sreedhari,n (1975). Prasad 

(1921) obt6ined an incr ase in harvest index u~to 100 kg N ha- 1 
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after which it decreased. Latif (F'E2) anrl H;:~beeburo..1-).man 

(191::3) also reported similar increBse in hC:ir"e ,t index 

\o.;i th ni trog'.:n. 

iio\-lever, Kupkanchanakul and Vergara (1980), 

VeIlketesvlarlu and PrBsad (19:2) and Son ~ <'"11. (19F3) did 

not notice any vari6tion in harvest index due to nitrogen 

2.4 Chen1icc-,1 studies 

2.4.1 Proto:;in content of the grLin 

Varietul differences in protein cont~~nt vJas 

reported by Kido and Ycmetori (1968). They opinE'~ that 

PCldma a small grcdn tyre r< corded hig1,er 
; J 

grcin ,)rot';:'in content than IR-8, IR-262 and IR-5 

(AICRIP, 1968). Kurup and Sreedl,eri n (1971) observE'c' th2t 

variety K(3rune had hignrt=rotein content thLn Annarurna" 

Kadrekar and Mehta (1975) observE"d a lineE'r incr~c~se in 

protein content with increosed n1 trog0?n lev 1 in rice 

cultivar IR-6. Hm·,:ever a negative response was obti'ined 

wi th higher ni trogcm l2vels in cul ti vc;r Patni-6. Sre(~dhcran 

(1975) and Latif (19(-2) also ooserved v(;iriatior; among 

v,,-,rieties .dth regard to gr.:cin prot·: in content. 
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An increase in nitroq,':>n rati::S resulted in a 

linear incree;se in protein cont,,=nt of the vcri2ties 

tested (Rao, 1969; Ahmrr:ed, 1970 and Ramanujam and Rao, 1970). 

De Datta et al. (1972) found th2t Drotein content was -- -
enhiCinced from 9.5 to 10.2 p2r cent by increC'!sed n.ltro(_J'-m 

-1 ap[:..licc:tion from 30 to 150 kg N ha • Me~~rc;sahib (1:72) 

icon} R~go (1973) also reported ~ro9ressive increase of 

prot,,,in conb.:nt with enhanced nitro9';n applicc:tion. 

Abrahc'JTi ~.2l- (1974) obtc:ined maximisation of gridn 

protein cor,tent at 120 kg N ha-1 in Triveni. Pisharo,"ly 

tl ll- (1976); Rabindr;:, ~ a1. (1977); Sadc_:ya ",an and 

KolandCJ/swamy (1978) and riabeeburrahman (1983) also recorded 

increase in protein cont',:nt with addition of nLtro~F:n. 

However, t'luthuswamy and Raj (1<}73) could not get 

2ny incr,;;6se in protein content with differ'"Ont levels of 

ni tr(>~r"::n r&nging from 0 to 160 kg N ha-1 in four v< ri0ties 

tried. Georgiev ano Bojadziska (1981) an '1 Tak ~ g. (Fi['2) 

also reported similar results. 

Dif I erential response of ni tro~v,'n upt< ke aJT10ng 

v2rieties to incrr.::asing ni trogcm rates was r01:;orted by 

Kurup and Sreedhardn (1971). Gostenko ~ al. (1976) found 
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the differ'::!nces in response to nitrogen being smalL"r 

'~uring early grm-Jth stC'!ges C'!nd marked from booting stage 

onwards. Khan and Vergar<! (1982) also observed niffer:::nce 

in response for l',j upt,:ke to applied nitrogen in t(~n 

different vsrieties tried. L~tif (1982) also reported 

similar results. 

Russel (1961) point(~d out th~:1t the nitrog:,:n 

v2lues war;: at oe<Jk at harvest. Sadar.·:m r);:l1 ~ <:~l. (1969) 

founj the n1 trogpn upt;::ke rapid tc sti:irt ~.,;i th and the 

i~.cr2ase was mE'rked during the flowering sta;;;e. They 

also obscrveJ siCJnific.nt correlation beb·een th2 uptcke 

c:f l' end Y:', Nand r· Brd Nard K. Kurup an-i 3ree:=1h<::.ri'n 

'··as ir.cr(;aseJ .!)y nitrogen al:~t)lic2tion 2nd LJ'fCFC tS92 of 

ni trag .,:,n tr·:'n31oci':.. ted to groin decreased \·1 th ircr·~ased 

nitro~en l~v Is. S~rk&r and Sinha (1973) also got similer 

r9:;'Jlt i.:ith uptake at 150 kg N ha-I . Abr2h~m n ~1.(1976) 

found the nitrogen uptt;ke by straw increased upto 

120 kg N ha-1 and that by grain upto 80 kg i\) os -1 and 

tr18 toti~l ni t.rogerl upt .. cke only upto 80 kg N ha -1 after 

.. hich it decreased. Khan and Patn2k (1976) also reporte:j 

similar resul ts. Increase of ni tro<;i,?n upteke ~,i th 
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incremented ni trog.n levels was r''''ported by mcny ... ·;orkers 

(filJ..ai and De, 1980 b; Habeeburrahnlcn, 1983; Salenl l 1984 

and Reddy, 1985). 

However, Bredero (1965) concluded from his stu-ies 

that ni tro,-en was absorbed indsl·cmdent of the r,·t~..=: of 

nitrog,-"n aH)li~?d, provided sufficient soil nitrog~n was 

aVc:ilable for upti,ke. Log ana than and Raj (1972) also found 

nitrog'n uptake unaffected by v2riction in dosage of nitrogen 

-1 apt_,lied ev"::n Ul-;to 160 kg N ha • 

Hanwey (1962) found that higher uptc,ke of 

ni trogen resul b~cl in gr ater absorption of phos~·h<.>rus. 

Shlnde and Dutt (1964), Bredero (1965) anr:'l Ran:anujam (1967), 

Kalyanikutty (1970), reported that nitrogen upt.~ki?: 

determined th,,-- ~,hosp1.1orus and k-iot.assiu1TI uptc·k? Sad,ncndi::n 

~~~. (1969) ;.;nd AlaXcmder II &. (19'74) obsu~ved 

siS-ini f icc nt correlation mnong ni trog-n ",.of'! phos["~cI:US 

upti:'k? K u~;t.ke was also incr i asec1 by ni tro]'n uptC:Ke 

(Gol c,lasv<omy iJnd Raj, 1977). Sin91-1 and t:;odg~l (1978) 

registered an incr ase in P and K uFtc"ke au,? to il'creasE.'d 

nitrogen. Thsy also observed v.:niatior: in K upt..::ke dUE to 

(1978) I Pillai and De (1980 b), Latif (19C2) on6 SC!lam (1984) 

also recorded increase in P and K uptake with increased 

nitrogen application. 





3. MATLF.I,:...LS AND M.ETHOD~3 

The present investig<:ltion to stui;y the resr:;onse of 

~Yloderl: rice vctieties to nitrog::m in Kole l<:Jnds was V'id 

out in a eUltlv.:tcIs fi,'.!l'.:::J in th"C' ~ lar~ds of Trichur 

-Jist!.' let dur lng the main (~) seEson i.p. Decerr,be.t -Januar}l 

to March-Afjril, 1985. The matr'ri<ls used an::3 m<..""thods adopt':?d 

fer the study ar'c given below. 

3.1 ~ lands of K(~f"Dla 

The KolE lands of Karala comprises the Chcwgnat and, 

lVlukundi~ur; m t; luks of Trichur district and Ponn(mi ti>lak 

of Mal':-ip)ur. m district and extends to an ar"?6 of 1l00':) ha. 

Th'? tri:ct is bor1ered by hilly tract on tr:? east, Kanoly 

can€: 1 on th,." west, Msrlyad Kayal ln the south 2n,"1 Muthur 

kayc'l iL tlL? north. It is rlJ:'( in;?d by two riv~:;rs vi,,~. i 

Karuv.::nnur end Kec,rL~'r~. They lie betwen 0.5 - 2.0 rn below 

mean S8S lev,c:·l and arc: ,\;;z;tiSrlog;;fed d1d submerged for mc:jor 

p~rt of the year. 

The soils of thls tract are very unic:ue and are 

c;erl'.:rc.lly classif.tcl''l intc 10'11<: lands anS upl<.:..nd3. The 10\\' 

lyin~ ~ £L,lds n:?t"'res0nt the piedomcant type of de:::'osit 

511 ted up ln tt.e floc'] plains by alluvium ;',rought dmm by 



the river S, the thickness of v,;hich vi;rj;.~;3 frorr 10 15 met'.'rs. 

in S1.UD,er is 

t, k'''n 0 Our ing June July to NovemlJer-Dec:rnh:-r tll'? 2ntir~, an."C' 

will be un1er w~ter. Up12nds suils Ere l~t~rlt with lesser 

amount of silt i:"[;.' cl i'~< • A coconut b6s8eJ cror ing ;:. ;:'tt'c:rn 

riameed (1975) cow3ucter1 a fertility inve::;t..Lgcti.cn in 

in tt~xtur'" 'tILtrl lc.rg·, ro~ ortian of clay anJ OI(; n i.e ITiL,tt::r 

in tho r, ng, G' b·e n 1.97 to 5.58 per c"nt. V'~r;T1Lf1 

c(mtent of su.rf· c. scil 'vler""-, O.34>er c~:"nt, :~·.13 :~:r C·.clt 



Tabl~ 1. Meteorologic,l data for th0 cropping period 1984-'85 

--.- -----.'~-
,~.,... ... ~_._._' , ____ • __ - ........ ~ _. ___ ,~ ____ ,,;,~ _________ ~_ •• ,_ • _____ • __ , ___ .......-....,~._ ~ ....... _, ..... a~ ... _""" _______ , .. ___ .>,_ ..... ____ -..., ... ~, _____ 

Stdn('j"rd Pr2riod Rainf<Jll Max. Mininum Rel<.:,tive Pan SUnshine 
week (mm) temp. temp. huIfti,li ty evopora- hours 

( "C) ( "C) ("') h· tion(mm) 
-------------,.. - .... --.. -.~ .• - ........ .-.. ~,~.--------.-~- ... -, ... -_# . -" ... -.-- ...... ~-- ....... -----~.,~.-..... ~ ... --.~---.- ~ ~ 

1 January 1-7 14.7 32.1 21.9 73.0 36.4 9.8 

:2 8-14 32.5 23.7 G7.0 47.9 9.5 

3 1:)-21 33.1 21.6 52.0 62.1 10.4 

4 22-28 34.7 22.7 56.0 71.2 10.3 

5 F·sbru;:,ry 29-4 33.5 21.6 64.0 56.8 6.2 

6 5-11 34.7 23.1 68.0 42.5 9.1 

7 12-18 35.4 23.5 46.0 39.3 10.1 

8 19-25 36.1 22.8 61.0 44.1 10.0 

9 March 26-4 36.S 23.6 ~,6.C 48.5 9.7 

10 5-11 37.0 24.7 54.0 58.2 8.6 

11 12-18 35.5 25.5 70.0 66.5 8.3 

12 19-25 35.7 25.2 70.0 49.0 7.4 

13 April 26-1 2.0 3S.f 23.8 69.0 47.5 8.6 

14 2-8 17.3 35.3 25.7 66.0 46.4 6.6 

15 9·-1 ~) 35.4 2:').4 65.0 41.0 9.2 

16 16-22 3:." 3 25.2 67.0 49.8 P.8 

17 23-29 3.·0 35.9 26.2 65.0 47.7 9.4 
18 May 30-6 35.9 2(..0:; 6(.0 48.1 f.f 

i 

I 
i 
I 
i 
t 

I 



27 

0.18 per c~nt, 0.:2 per cent and 0.21 per cent respectively. 

rligh cation exchange capacity (27 to 48 me/100 gm of soil) 

indici:,te tt12 pr"?;-5iC ncr, of 2: 1 type of cl (" y mirv: r< 1 s. fwe r, ge 

A1 20
3 

: Fe 20 3 r< tic ""oS found to be 2.4 "i';'r cent \I:hich 

i::;'iic,,,ted accUI'luL tien of iron in these soils. 

3.2 Sit, of tile eX;,"Iir.::nt 

The eXt-crirr::>nt \'.8S Ie"id out in the' i\rurr:ury f21:.£ n'?2r 

..:.ravu in tn! Trichur district of Ker<.:,.l.c. Th'? l<:'nd r:'ffic'in 

submerged aft·,~r the: crop,. ing r::: 1:;ri<.x1 .:m' is 0.90 m belo .. , t·'e 

me2.n sec lev 1. It is sitU{-'JtE'J at 12" 32' ";orth lztitu1e 

<"n5 74 (> 20' ~ast 10 cji tude. 

3 .. 2.1 Soil 

Thr) soil \'ii~,S clayey in t,,,,xture con,; rising of 

6.23 fH?r c-·nt sar,d, 13.86 ;,cr c'::nt fine s,~;vl, 21.66 ,',er c"nt 

t'iat trv? soil hdd 0.19 ;,;er clnt tot,l nitreg n, 4.9~):m 

aVe,iltble P20S and 62 ppm eltchange<.:.bls: K 2n'~ i1f. -,: a :,.:H of 

5.1 in 1: 2.5 soii w~t~r extr~ct. 

3.3 Clim,te 

IT,or-doon ;:me to a celt, ir: extent from hortn East i',cnSCkfJ. 
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During the cropf./ing period th:~ area rec;,:ives a few summer 

showers. Date pertaining to mean maximum and minimum 

tempercturc7, mee:n relative humi:1ity, mean pan eVQPorC'tion 

.::,nd Suns11ine hours recorded during the cropping season at 

the Agro Meterologiccl Observatory in Mannuthy are given in 

Table 1 an r.:! Figure 1. The table also gives weekly rainfill 

which shows that weat"Jer condition received is norrrial. 

3.4 Season 

The ex,_ eriment ,,'as conducted during the main !5s:2k 

season i.e. from Dec>:::Ir.ber-January to March-Alril cf 1985. 

The crop v.'BS irrigctec1 by canal system of irrigcticn. 

3. 5 Crop~,ing history 

The eXf-<:riment field was single crop; ed ~ land 

where rice \>,as con tinuously gro\t"n year aftc:r year. Th·' 

lc2Dd remcin2d sur4Uergt:d during the rest of the year. 

3.6 Matc::rials 

3.6.1 Cultivars 

The cultivars used for the investigation were Jyothi, 

Cultur~ 10-1-1 <2nd Triv,?ni. 

Jyothi is 110 125 day photo insensitive v0:riety \~ith 

red long bold gruins \.dth a potential yield oi: 6 t ha-1
/-/jwl 



Par2ntoge 

Peta x Dee Gee Woo Gen 

IR~8 x Ptb 10 
J, 

Jyothi 
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Culture 10-1-1 was developed at Agricultur<l Resecrch 

Station, Mannuthy, 'Irichur. It is red kerneled semi t211 

short dlJration type hcving high utility for !Cole l<.nds of 

KeralCi. Though tr",? CuI ture 10-1-1 is not relec:sed a very 

lc;rge area of the main ~ crop is Jrown wi th this 

pre release Cu~ tun~ 10-1-1 in Trichur distz iet. 

'1'sai Yuan Chung x Dee Gee Woo Gen 
J/ 

Ptb 10 x T (N) 1 

CuI tute 10-1-1 

Triv-:=ni is a short duration photoinsensitlve vcriety 

witn white long bold gr<.cins. The duration of th,~ v2ri",ty 

rcmge.a between 95-105 days and its yield pot2r:tial is 6 T ha-1 

Parentage 

Taai Yuan Chung x Dee Gee Woo Gen 
J; 

T (N) 1 x Ptb 10 

-! - b 15 Almapurna x i-',t 

Tri~eni 
Ptb 10 and Ptb 15 an: selecti ns reL?dse::-'. from Rice 

Research St;;oticm, Pott",mbi. 
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3.6.2 Ji'ertilizers and lime 

Urea (46 p~r cent N), Superpnosphcte (16 p='r cr:;nt 

P20S) and Muri~te of Potash (60 per c0nt K20) were used for 

the exp2,t'iment. Calcium hydroxide was used as the liming 

m2terial. Uniform dose of 45 kg P, 45 kg K, 600 kg lime ha-1 

and nitrogsn at the specified levels were applied com~:c:red 

to the gener.;,l r,'?comrnendation of 70: 35: 35 kg NPK ha-1 

adopted in Kole land for the high yielding short durc-:tion 

vurieties. 

3.7 Methods 

3.7.1 Treatments 

The tre.:, tH.ent consisted of factorial combin.:::tion of 

Culture 10-1-1 and two cultivars of rice and five levels of 

nitrcg~n. 

V
1 Jyothi 

V 
2 

Cult.ure lC-l-l 

V 
3 

Triveni 



N levels 

Nl 50 kg N ha-1 

N2 70 kg N ha-1 

N3 90 kg N ha- l 

N 
4 

110 1<.;;; N h&-l 

N5 130 kg N ha-1 

3.7.2 Design and layout 

The investig2tion was laid out as 3 x 5 fEctorial 

Randomised Block Design with three replicct1<.ns. The 

treatments wer2 randomly allotted to plots. The layout 

plan and allocEtion of treatments for the exp,~riment are 

given in .Fig.2. 

J.7.3 5pacin<; and plot ~ize 

a. .;;;pacing 15 x 10 an2 

b. Plot size 

Gross 6 5 
2 x m 

.Net 4.65 x 4.2 m2 

c. Border rows. Three rows of plants ~ere left as 

berder rows all round each plot. One additicnal row was 
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l·:=ft length v.:ise (6 m side) to facilitate 1;erio5icfll sampling 

of plant mEt?rial and the n~xt row was also le:ft to avoid 

possible effect on the net plot. 



3.7.4 Details of field cultiv2ti~n 

All op':>rE:ticns werd done in acclirdance with the 

Package of Practices of Kerc.lc Agricul tural Uni ve ... si ty 

(KAU, 1986). 

The main field was ploughed, pud;-lle,l ar.d li:-v·'ll':'j. 
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Lime was incorporated vJi th the last plougtling and washed. 

Plots of 6 x 5 m2 dim2nsion were demc.rc.::: t8d by bunas of 

30 em wic'lth <:md h::ight. Twentyone dc:.y olr'! see,::Uing of 

uniform growth v;erfo tr<msplanted on 1st Fe-'ruary 1985 at the 

rr,te ()f 2 - 3 seedlings/hill. Gap filling was~one On 

seventh day after planting. The crop was givc.n two hi.::nd 

",:e::dings at 22nc1 end 40th day aft,r tr-:·nsplanting. The 

plots were kept under 5 em continuous submerg?rtce from the 

det+:: ""'f planting to 10 days before harvest. 

3.7.4.1 Ap.)lication of fi?rtilizers 

Easal dose of 45 kg P \o.'a5 inccrporc: ted at the' time 

of levelling in the demarcated plots. Half th·: d.ose of 

nitrog'.::n as l,er the tr::?atrt,ent schedule and half of potassium 

recoInl"ended were applied 10 deys after tr. .:::.nsplcnting. 

The balEnce fertilizers were apflied 21 days aftr the first 

applicCition. 



3.7.4.2 Crop protection 

rldequate plant prot'sction mE.'i?,sures wer ~ taken 

whenev~r it was found necessary. 

3.7.4.3 Harvesting 

Jyothi '(,';6S hcrvested 91 days after r.:lanting on 3.5.1985. 

CuI ture 10-1-1 \l>laS harvested 77 days aft0r plC:flting on 

H.4.85. Triveni was harvested 79 dc::ys after planting on 

2C.4.1985. Border .plints on all the sides of the plots 

were harvested first Fno the nr~t plots were then hi'O!rvest0d 

and threshed. 

3.8 Observ2ticns r~corded 

3.8.1 Biometric observction 

For reriodicc:l o:Jserv;tic,ns, thre sanllJling units of 

two x t, ... o hil.is (Totol 12 hills) were randomly seh:cted in 

each :')lot 2'S snggesh~cJ by Gornes (1972) ar..'J the following 

observ6tit:ns were recor:led. 

3.8.1.1 Height 

Height was r2corded from the base of the plcnt to 

the tip of the topmost leaf at 2ctiv2 tillering. At flowering 

and harvest st6ges the h~ight from th,~ base t::; the tip of 

tn~ taL.est pcnicle v,as taken and the m('(~n height v,orked :.ut. 
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3.8.1.2 Number of till ers per m2 

Total number of tillers of all the 12 hills at 

activ,,: tilL.e'ring and flo~ 'ring st.O\ges It-or:? r corded and 

expressed as number of til..i..ers 2 ,er' m • 

3.8.1. 3 Lec,f er-,'('; index (LAI) 

Leef area index was calculated by adopting the method 

suggested by GtJrnes (1972) et active' tillering I flo\.,ering 

and harvest st~ges. 

3.8.1.4 Dry matter pro~uction 

Dry matter ,-roduction at active til-.,ering an(l flowering 

stages wer found out from the samples dr<-Jwn out for measuring 

le~f ares. Tne grLin yield and str6w yield were added 

toga :~her to get the dry matter iJrOauction at h<,crvest. 

3.8.1.5 Yield attributes 

3.8.1.5.a Nun;ber of i)?nicles per 2 m 

Tht'? tot; 1 number of panicles from the 12 rEntiomly 

selected hills W'er"·:' counted an::! eXt. ressed as numher of 

2 
p~nicl~s per m • 
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3.8.1.S.b Panicle length 

Length of r,,:ndomly selected 20 panicles were measured 

2nd mean of it was cclculoted to get th'e panicle lNHjth. 

3.S.1.S.c. Panicle ~eight 

All the 20 pcmicles of the san1?le t,=!<:.~n ,",;ere weighed 

<'md ""eight per ranicle v;as calculated. 

3.2.1.5.6 NunJ.J(;! of tilled grains V-?r panicle and 
filling ~ercent2ge 

The panicle from the sample selcctf:d were th.r"2s'-'ea 

~lnd the nurcb:r of filled and unfill~d JIi ins "'er-'~ ccunte:'l .• 

:t~rom this the filling 1- erc:..r!tag"? was cclculc:t?d. 

l'iurnber of fillen gr ins ". er ;; anicl("~ 
Filling ~ 2rccnt2g~·: __ . ___ . _' __ "'$ __ .. _. __ .... _._. ___ ...... _ ••• _. x 10(: 

'l'otcl mlInb(~r of grL·ins Fer f anicle 

3.8.1.5.e 1000 grc:inweight 

Two sets of filled gr2:ins, 500 eC'ci' \-!er"'" countod .... 

weighed separ<:.'tC'ly and added to get lOO:! gr; in "li"''?.i.ght. 

3.B.1.6 Gr:'in yield 

tree sun fer 3-·~ dc!ys, winnowed, clecned <"::~ eXi:~ressed as 

yisld kg ha- 1 at 14 t~r cent moisture. 



3(; 

3.8.1.7 Straw yield 

The strow harvested from the net plot was uniformly 

dril:!d in sunlight, weighed and ex;. ressed as straw yield 

kg ha-1 • 

3.8.1.8 Harvest index 

Harvest index was worked out by divicJing the economic 

yield (gr"dn yield ha-1 ) with biolo:;ic.cl yield (ury metter 

producticn i.s. ~r~in + straw yi~ld at hervest). 

3.8. 2 Bcor~orr,ics 

Gross enG net ircorn'" ha-1 and DE'nefit C0st r"tio 

a. Cost of cultivGtion ac-1 (exclu·:iin~ N) 'J_ 3900.00 '" . 
b. Cost of 1 kg urea .. 2.40 

c. Price of 1 kg g eddy 75. 2.00 

d. Price cf 1 kg strew ~. 1.00 

Physic.::l .:ind economic optimum of ni trO(~F nweI ,:. v;orked 

out as suggested by Nigam and GUpt..2 (1979). 



3.8.3 Chemical analys~s 

3.8.3.1 P12nt analysis 

3.8.3.1.a Nitrogen content 

3 ~' 

Nitrog?n content of the plant samples at active 

tillering and flowering stages and that of gr,~jin and str,w 

at harvest was determined by adopting the inicrq1<jeldahl 

digestion method as suggested by Jackson (1958). 

3.8.3.1.b Phosphorus content 

Phosphorus content of plant sarn;)IE's at active 

tillering and flo'llvering stages 2n·::1 th;:-t of gr.c:ir: 2n,1 strew 

at harvest were determinBd thr; ugh diacid extr'-,ction 

(1: 1 HNO) : HCI0 4} and thereafter calori~etrically estimated 

using spectrophotometer (Spectronic 20) by d~v"':::lo:_'ing 

Vanadornolybdophosphoric acid yellow colour as sug:::.Jested by 

Jackson (1958). 

3.B.l.e Potassium content 

Potassium content of plants c.t i;'!ctiv,~ til [('.:"ring and 

were assesse~ ~Irough 4i?cid extraction end t'~r~aftcr 

read using EEL FlRrl1E! photometer. 
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3.8.l.d Protpin content of grain 

The prot-.:dn cont>:;;nt of gr~dn was computed by rnul ti--

plying the nitrogen content of grc·in by a factor 6.25 

(Simpson ~ ~., 1965). 

3.B.3.l.e Uptake of N, P and K 

N, Pond K contents of plant samples at active 

tillering end flo""ering st<'5<l''?S were mul tiplied with dry matter 

yield and uptake of these nutri'ants at these stages were 

computed. The N, P and K content of grcin anc' straw were 

multiplied with thr;ir res~ective yields and Vi: lues thus 

obtcined were added tcge~er to get uptcike of N, P and K at 

harvest. 

3.8.3.2 Soil ane.lysis 

Soil .. amples were drcwn from the fi,::;ld ~)rior to 

planting and imrr{edi,ct'~ly after harvest. It ""85 dried in 

shade and f,irocessed for analysing totc:,l nitrogen avc,il,·ble 
I 

P and exchangeable K content. 

3.8.3.2.a Totel nitrogen 

Soil sanlpl'2s dr"lwn were analysed by Inicrckjeldhal 

method (Jcckson, 1958). 
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3.~.3.2.b ~v2il~ble P 

hv<:ilablc P was estimcted by extri::ction \\ith Bray i.o.l 

solution and ttlereafter blue colour ...... as d~volo 20 by 

ctlloromolybdie aeia and read in spectronie 20 (Jc:ekson, 195~). 

3.8.3.2.c Exeh2ngecible K 

Exchangeable K was extrt~cted b'y L::,:!chinc;; v;ith neutr<='l 

normel amoni um acet.ate s~ lJtion and tilerecfter rpa,~l using 

LEL flame photometer (Jackson,195S). 

3.5.4 Statistic,l an0lysis 

St.:tistie 1 ancl~ sis was nona by emplo'ying the 

tc,:c;1ci. ues of anc.lysis as described by Pi~mse and Sukhatme (197t3), 





RESULTS 

The observations of the present study were 

statistically analysen. The results obtained are furnished 

below. 

1. Growth characters 

1.1 Height of plant 

Data on height of plant at active tillering, 

flowering and at harvest are present2d in Tables 2 to 4. 

The result showed that the effects of nitrogen, 

cultivars and their interactions had signific[nt influence 

at all st<:Jges. 

Plant height was increased from active tillering 

to harvest. V2 recorded maximum height and was signific2ntly 

sup .. :::rior to Vl and V3 at all stages. V3 was significantly 

superior to Vl at active tillering and flov.ering but ,,'ere on 

par at harvest. 

Increase in nitrogen level significently increased 

plant height uf;to N4 at all stages. 
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Table 2. Height (em) at active tillering 

N levels -1 N1 N2 N3 N4 NS Meon 
kg ha 

Vcrieties 50 70 90 110 130 

--- --
V 

1 40.60 45.32 47.00 48.60 49.40 46.18 
(Jyothi) 

V
2 49.30 53.40 53.90 60.30 56.30 54.61 

(Cylture 10-1-1) 

V3 49.90 51.07 53.60 56.10 55.53 53.24 
(Trivc;;ni) 

Mean 46.60 49.92 51.50 55.00 53.74 

• + '" ~.>. -_. __ --.. 
--~-- . 

(;.D. (r ,- " ) V == 0.75 N := 0.97 V x N :Ill 1.68 

Tuble 3. Height (em) at flo\~-ering 

- .... _---_. , ... _._---- ---_. --.--~ ... "'-.-......,.-"-~ 

N lev-2ls -1 Nl N2 N3 N4 N5 Me<m 
kg ha 

Varieti·2's 50 70 90 110 130 

.----~-----

VI 53.00 56.53 58.30 58.97 59.10 57.12 
(Jyothi) 

V 
2 6E.50 72.50 72.90 77.90 71.30 72.62 

(Culture 10-1-1) 
V3 6[.50 67.70 67.80 68.50 66.20 67.20 

(Trivc~ni) 

Mean 62.43 65.58 66.33 68.46 65.53 

----------_._- --.- ---------.-----
C.D. (- ( "" 1 V = 0.98 

\ -./J N - 1.27 v x N = 2.19 



'I'able 4. Height (an) at harvest 

N levels 
ha-1 Nl N2 N3 N4 Nt.: Meim 

kg :> 

Vorieti'2s 50 70 90 110 130 

_ .. ---.-------.-~-,,-- ,-~ .... , -.~- ----
V 

1 75.60 80.00 80.80 81.30 82.86 eO.11 
(Jyothi) 

V 
2 77.50 83.60 SC,.40 89.20 85.10 84.16 

(Culture 10-1-1) 
V 

3 7(:,.40 80.70 81.60 82.20 81. 20 80.42 
(Triveni) 

Meiin 76.50 81..43 82.60 l;'4.23 83.06 

----_. --"'-~-.. - -_.-_. ----.-----~--- ... -~ .. --
C.D. (c c) ') V :II 0.70 N • 0.90 V x N := 1.56 

T2ble 5. Nurnber of tillers per m2 at acti v ' 
tillering 

~,,-"'---

N levels -1 N1 N2 N3 N4 N5 Mean kg he 

Varieties 50 70 90 110 130 
.-._-_ .. - ._--",", -------.... ----- ..-~-...... -_._ ... _-----

V
1 575.80 627.00 655.40 656.60 630.30 629.50 

(Jyothi) 
V

2 556.67 674.50 693.00 681.80 597.63 640.72 
(Culture 10-1-1) 

V3 556.13 581.37 623.67 582.80 601.70 595.13 
('l'riveni) 

Me2n 573.87 627.62 657.36 64C.20 609.82 

-------------------, 
c . .:). (' C'» V ::: 13.61 N ::: 17.57 VxN = 30.44 



Interection effect was significant at all steges. 

Pl~mt height increased upto NS in V 1 \;'lereas th(~ increase 

was only Ul)to N4 in V
2 

and V3 at all stiJges. Mc1ximum pl.:nt 

h?ight was registen~d by V 2N 4 and lowest by V 1 Nl at hc'rvest. 

1.2 Number of tiller per m2 

Data on number of tillers per m2 at active tillering, 

flow ring and at harvest are present~d in Tab10s 5 to 7. 

Number of tiller per m2 was increased from active 

tilla:ring to flows·ring and reduced at harvest. 

The eff8ct of cultivars was significcot at all 

st2g<::;S. V 2 produced si<;!nific;.ntly the? hig(,cst tiller numbsr 

at flov.'ering anf) h,,::rvest stcgcs, folloiJ<iea by \, 1 ,,'nd V 3. 

At active til j ering V 1 and V 2 were on per. V
1 

'..;as signi

fic2ntly su, ~rior to V3 at all st~ges also. 

Tiller number was incre2sed signific;::'ntly upto 

i.~3 at all st2ges, tnereafter reduction in tiller numb:.'r was 

DGticed. N4 was on par with N3 at active tilleling and at 

~arvest st0ges. NS signif1c~ntly reduce~ tiller nwnber 

compar""d tL N3 anj 1'4 4 at all st<::g':~s. 

Interclcticm of cuI ti vcrs and ni trcgen \\le~ signi~' icalt 

ct all stcges. At active till:'ring N4 L"ccro8d the :1ig i lest 



Table 6. Number of tiller per m2 flowering 

-------- "~~-,---, .,-
N levels -1 ~ N2 N3 N4 N5 Mean 

kg ha 1 

Varieties 50 70 90 110 130 

----,.,'-"" , .... ---~~#_,,--- .. -... -.--....... --...... -... 
V

1 667.30 710.80 772.93 685.10 693.00 705.83 
(Jyothi) 

V
2 64£.80 755.00 792.00 765.60 674.50 727.18 

(Culture 10-1-1) 
V 

3 597.30 693.00 707.50 747.80 696.30 688.38 
(Triveni) 

Mean 637.80 719.60 757.48 732.83 6F7.93 

C.D./C<': .• '1 .. 10.1E N II: 13.14 N x V == 22.7G 

Table 7. 2 Number of tillers per m at harvest 

N levels 
-1 N1 N2 N3 N4 N5 }~ec:n 

kg ha 

Varieties 50 70 90 110 130 
._--, 

V
1 528.00 545.80 582.13 572.20 571.60 559.55 

(Jycthi) 
V

2 534.63 597.30 (,30.20 605.37 59r;.80 593.26 
(CUlture 10-1-1) 

V3 481. 80 545.80 582.47 586.10 535.30 546.29 
(Triveni) 

Mean 514.Hl 562.97 59b.27 587.22 S68.57 

._-- ---..-------,--_.-.... _---
C.D. \ (' Co (..::: ) V .. 10.13 N lII! 13.08 l'; x V = 22.6::, 



Table 8. Leaf area index at active tillering 

N levels -1 
kg ha 

Varieties 

V1 
(Jyothi) 

V2 
(Culture 10-1-1) 

V3 
(Triveni) 

Mean 

4.31 4.57 4.60 4.68 

4.72 5.47 5.80 5.79 

3.43 4.12 4.74 1.83 

4.15 4.72 5.05 ~.10 

-' -------,.~~.-~--,----.-------- - - ....... 

C.D.( , '/V ., 0.02 N ... 0.03 M x 

Tc...'"le 9. L':.af area index at flowering 

4.90 

5.88 

5.07 

5.20 

)1 == 0.04 

?5 

Mean 

4.61 

~.53 

4.44 

... _-- -,._------------,-, 
N levels 

ha-1 Nl N2 N3 N4 NS Mean kg 

Varieties 50 70 90 110 130 
, __ 4." 

VI 4.38 4.73 4.87 5.13 5.93 5.01 
(Jyothi) 

V
2 4.97 5.68 6.06 6.29 5.57 '1.71 

(Cul I.ur-: 10-1-1) 
V3 4.18 4.64 4.69 4.70 5.09 4.66 

(Triveni) 

Mean 4.50 5.02 5.21 5.37 5.53 

C.D. v == 0.23 N == 0.30 V x N ... 0.52 



value for V1 and N3 for V2 and V3 " At flowering VI and 

V2 registered maximwn tiller number at N3 where,in,V3 

the highest value was observed at N4 - At harvest 

all the varieties increased tiller number upto N3 " V2N3 

recorded maximum tiller number. 

1.3 Leaf area index 

Values of Leaf Area Index at different stc;ges of 

growth are presented in Tables 8 to 10. 

Leaf Area Index was increased from active tillering 

to flowering and tilereafter there was a drastic decrease 

at harvest. 

Among cultivars V2 recorded signific2ntly higher 

leaf area index values over V1 and V3 at active tillering 

and flowering stcges. However,at harvest V2 registered 

significantly lower values than V1 and V3 0 V1 was 

significontly sULerior to V 3 at active tillering an(j flowering 

but ,,:ere on par at harvest. 

The effect of nitrogen levF;ls on leaf area index 

was significcnt at all stageso There was an increase in 

leaf area index with increasing N at active tillering. 

At flowering an increasing trend was noted upto NS" However 



T~ble 10. Leaf area index at harvest 

-,~ ... -. _ ... -.-..... _-- ~ ... ~------.-...... ---~ .,-
N levels 

ha-1 N N2 N N4 kg 1 3 

VelIi",ties 50 70 90 110 

------------
Vl C.34 0.39 0.41 c. tI~o 

(JyctLi) 
V

2 0.28 0.31 0.33 0.38 (Cul t1.1r€ 10-1-1) 

V 
3 0.37 0.3e 0.41 0 .. 44 

('l'ri v 1:::n1) 

MF2,n 0.33 0.36 0.38 0.41 
.-.-...---. 

C.D. ( CO r ',;- V = 0.01 N = 0.02 V x 

Table 11. Dry m2tter ~.roduction (kg ha -1) 
at active tillering 

~------..--

N lev,;>ls N N N N 
kg ha-1 1 2 3 4 

Vari':?t1es 50 70 90 110 

47 

~~_._._,.w _____ "' .. __... ____ 

N 
5 

4'~ei:,n 

130 

------~------

0.4·0 0.39 

0.38 0.33 

').40 ~'. 40 

0.39 

N "" 0.03 

1'15 Xe n 

130 
-,._._._---- .--.-.-..---~ ..... -...... ,-----.- -"---

V1 2689.0 2918.0 2984.0 2G6S.0 2232.0 2858.(' 
(Jyotni) 

V
2 

(CulturE'? 10-1-1> 2750.7 3176.0 3369.0 31 'l2.3 2984.0 3084.4 

V3 
1993.7 2420.3 2651.7 25':)7.0 2530. ~~) 2130.3 ('rriv'ni) 

Mec:n 2477.4 283E,.l 3001.6 2f'54.6 27r4.0 

C.D.~ 10M = 46.1 N = 69.9 v x N = 103.1 



at harvest the increase was only upto N4 - Leaf area index 

decreased at NS but it was on par with N4 -

N x V interactiolY W8~ significant at all stages. 

At active tillering stoge V2NS recorded maximum value ane 

the minimum by V3 N1 - At flowering,leaf area index increased 

in Vl and V3 upto NS whereas it increased only upto N4 

for V
2

• Maximum value of 6.27 was recorded by V2N
4 

and the 

lowest by V
3

N1 • At harvest the highest value was observed 

at V 3N 4 and the lo\,;est at V ZN1 • 

1.4 Dry matter production 

Data on dry matter production at active tillering, 

flowering and at harvest are presentE~d in Tables 11 to 13. 

Cultivars had significant influence on dry matter 

production at all st~ges. V
2 

recorded significdntly higher 

dry matt2r product.ion iollo~!::;d by V 1 '~hi.ch was si<;:nificantly 

superior to V3 at all stages. 

With regard to nitrogen level the dry matt~r 

production was incr~as~d significantly upto ti3 at active 

tillering and upto H4 at flowering and at harvest. Thereafter 

there was a significant reduction. 
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Table 12. Dry matter production (kg ha-1 ) ~t flo~~ring 

._---------
N h;w::ls -1 

kg ha 

Vericties 

N 
1 

50 70 90 

._-----,------ . 
V

1 4593.0 4758.0 
(Jyothi) 

V" 
~ 4593.0 4784.0 

(Culture 10-1-1) 
V3 4609.0 4793.0 

(Triveni) 

Me •. n 45ge.5 477;-'.3 

C.D.(c L",) V :: 39.03 

N l~v;ls -1 
kg he 

V;~rL:ties 50 70 

4840.0 

4964.0 

4909.0 

4904.3 

N 1:1 5e.8 

90 

110 

N 
5 

130 

f"ie<:'n 

.--... -.... .-.-~~---.~ --". -.-- -_._-
5253.0 4855.3 

5266.0 4909.0 

4785.0 17ES.0 

5101.3 4849.8 

v x N = E7.9 

N 
4 

110 130 

4859.9 

4093.3 

4776.2 

V1 7458.7 8548.7 9382.0 10374.3 9803.7 9113.5 
(Jyothi) 

V2 8209.7 9596.0 10494.00 10759.7 11028.7 9859.4 
(CuI ture 10-1-1) 

V3 7284.7 8325.7 9272.0 9213.7 9028.7 8624.9 
(Triv2ni) 

M2,,-n 7651.0 8823.5 9716.0 -_ .. _._----- ,---------_ .. _---. - ----_ ... "--_ ... ---, 
N .. 172.6 v x N = 472.1 
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The interactions of nitrogl'm and cuI tivcrs were 

si'.Jnific",nt at all stages. At active tillering stage the 

highest vi3lue was recorded by V 2N3 and the lov.,:est by V 3Nl • 

c\t flo\!2rir)(j V 1 ,mel V 2 shO\<ea significcnt increase upto 

N4 wherSbS in V3 significEnt increase was seen only u~tc N3" 

Y1N, was on peer with V
2
N, but signi~ icc:ntly sup;~rior to 

V3N3" At harvest V1 registered significc'nt increase in 

dry matter upto N
1

• Though there was an increc:,se in 

dry matter u~to N4 for V2 also, N3 and N4 were on par. 

Signific<..nt increase in dry matter was observed in V3 upto 

N 3 with reduction in the dry matter pror;'l.uction ~ i th further 

increase in nitrogen levels. 

2. Yield attributes 

2.1 Number of panicles per m2 

DC':tc> on the number: of panicles are furnished 

The effect of cul ti vcrs ~/as signi f ic~. nt. V2 was 

signLfici:'ntly superior to V 1 and V 3 which in turn v"er~~ on r"':Cir" 

Increase in penicle nwrloer was noticed ",i th N 

levs:ls uyto N
3

• N3 and N4 were on p.::;r. NS recorded panicle 

number which was signific<mtly lower thc.>n N
2

• 
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Table 14, Numoer of panicles per m2 

N levels -1 !>l1 N N3 N4 NS 
kg ha 2 Meen 

Varieties 50 70 90 110 130 

---- -.~----

V 
1 333.03 357.20 383.30 400.50 356.70 366.15 

(Jyothi) 
V

2 343.87 406.77 432.40 435.23 393.17 402.29 
(Culture 10-1-1) 

V3 343.20 367.50 388.57 378.13 352.90 366.06 
(Triveni) 

Mean 340.03 377.16 401.42 404.62 367.59 

C ,- f r, .1) " 
( (~, 

/ V :: 5.62 N :: 7.26 V x N = 12.57 

Table 15. P2niclo:-.: lcmgth (em) 

N levels_1 N1 t,j2 N3 N4 NS kC; he Mecln 

Varieties 50 70 90 110 130 

VI 18.03 18.50 18.91 19.27 19.37 18.82 
(Jyothi) 

V,., 
17.57 IB.13 18.59 1F.8l 19.00 1[.42 ~ 

(Culture 10-1-1) 
V3 17.95 1E.56 1B.98 19.29 19.46 1£.85 

(Triv'~ni) 
Me em 17.85 1E.39 18.83 19.12 19.28 

------
C • .o. (: c' 'IV =: 0.03 N :: 0.04 V x N :: 0.07 
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v x N interactions w~ significant. V 2N 4 recorded 

the maximum panicle number and V tNt had the lowest panicle 

number. V
1 

registered a significant increase upto N4 where 

as V2 and V3 recorded siqnific2nt increase only upto N3 • 

2.2 Panicle length 

Data on values of panicle length are furnished in 

Table 15. 

Among cultivars significantly higher values were 

registered by V3 and V1 over V2 • V3 and V1 were compar2ble. 

Effect of nitrogr'n level on panicle length was 

significi:.nt. Len~th of the panicle was increased upto NS 

with enhancement of N applicdtion. 

The in·terc.ction effect:, of v::! I i<:ti',~s end n.t trogen 

wettsignificcnt. V3NS r!?corded the mClximum vr,lue. The other 

t~IO cuI tiva,rs also recorded the highest vc.-:,lue at N
S

• 

2.3 Weight per panicle 

Data on the weight per panicle are gi\en in 

Table 16. 

From the results it could be seen that panicle 

weight was significantly influenced by levels of nitrogen 

and cultivars but not by their interdction. 
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Table 16. Panicle weight (g) 

N levels -1 N1 N2 N3 N4 N5 Mean 
kg ha 

Varieties 50 70 90 110 130 
.. ----_ .... _-,-_. 

VI 1.39 1.50 1.58 1.60 1.60 1.53 
(Jyothi) 

V2 1.42 1.54 1.60 1.62 1.61 1.56 
(Culture 10-1-1) 

V3 1.43 1.56 1.62 1.65 1.64 1.58 
(Triv'2ni) 

Mean 1.41 1.54 1.60 1.62 

C.D.(l:~)V z: 0.01 N • 0.01 V x 1\ :a: N.S. 

Table 17. Number of filled gr<~dns p 'r panicle 

--.. --.-..-. 
N levels 1 N1 N2 N3 N N5 

kg ha- " Mean 

Varieties 50 70 90 110 130 
----•• '< .... ~~-.~ ---

VI 47.60 52.14 54.03 57.23 55.87 53.57 
(Jyothi) 

V
2 47.38 4E.s1 52.05 ~,2 .64 52.59 50.65 

(CulturE:! 10-1-1) 
V3 49 .. 79 55.86 60.56 60.45 60.26 57.38 

(Triveni) 

Mean 4(1.26 52.17 55.55 56.77 56.24 

C \' C cc s) V = 2.5·1 N = 3.28 v x N = N.S. 



Among cultivars V3 was signific~ntly superior to 

Vi and v2• V2 was significantly sup:?rior to VI-

As to nitrogen levels panicle weight was increased 

2.4 Number of filled grains per panicle 

The values of filled gr2ins per panicle are 

furnished in Table 17. 

Si9nific~nt influence was exerted only by levels of 

nitrogen and cultivars. The intercction (V x ~n effects 

failed to exert any influence. 

~ith regards to cultivclrs V3 recorded signific0ntly 

higher values over V 1 and V 2. V 1 was signi fic<mtly 

superior to V 2 • 

Increase in nitrogen levels res\llt~d in more nwnber 

of filled grc;ins per panicle. However, the latter three 

levels were on par but signific<mtly superior tc NZ and Nl 

which were similar in their effect. 

2.5 Percentage of filled grains 

Ths percer:tC:~F c,f filled gr. ins corr{as,?on::'iing to 

various treat"TI~nts are presentEd in Table 18. 
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Toble 18. Perc"nt<>(Je of filled gr<ins (%) 

....... _--- -'" ---. 

N levels -1 Nl N2 N3 N4 N5 Mean 
kg ha 

Varieties 50 70 90 110 130 

V
1 73.98 72.97 71.39 70.67 69.74 71.75 

(Jyothi) 
V2 70.90 69.56 68.90 6f:.OO 66.92 6[.86 

(Culture 10-1-1> 

V3 72.00 70.70 70.20 69.40 68.93 70.25 
(Triveni) 

Mean 72.29 71.08 70.16 69.36 68.53 

-"--~'~""'----

C .D.(cs)i = 0.47 N • 0.60 V x N ::: t-;. s. 

Table 19. 1000 grcin weight {g} 

- -~"--" 

N lev'.::ls 
N1 N N3 N N Me~on kg ha-1 2 4 5 

Varieties 50 70 90 110 130 

V
1 24.81 25.00 25.08 24.76 24.66 24.:::·6 

(Jyothi) 
V

2 ~6.30 26.92 2f·.97 2F.50 2(·.40 26.62 
(Cul ture 10-1-1) 

V3 24.25 24.43 24.48 24.60 24.75 24.50 
(Triv,::-ni) 

Mean 25.12 25.45 25.51 25.29 25.27 

C.l,;'. ((/' V = 0.11 N = 0.14 V x N = 0.25 
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......... (\', 

Percentage of filled grains WQSe influenced by 

the levels of nitrogen and cultivars. The intercction~of 

nitrogen and cultivars did not have any influence. 

Among cuI tivars V 1 was signific<.mtly superior to 

V3 and V2- V3 was significantly superior to V2 • 

Successive increase in nitrogen levels significdntly 

reduced the percentage of filled greins. Maximum value was 

recorded by Nl which was significantly superior to all levels 

of nitrogen. 

2.6 1000 grain weight 

Data on the mean 1000 grain weight are givr:"n in 

Table 19. 

The effect of cultivars was significant with V2 

recording significantly higher values over V1 and V
3

• 

V1 was significr:ntly sur~rior to v3 • 

Wi th regard to nitrogen level the thousand gratn 

weight was increased uf,to N
2

- The highest two levels as 

well as N2 and N3 were on par. 

Interaction effect we~ signi fiC2nt. In V l' 

N3 was signific~mtly superior to Nl while in V3 ,N4 was 

significant over N1 - In V
2

,N 2 hae given significantly 

higher 1000 grain weight over N1 . 



Table 20. Gr~in yield (kg ha-1 ) 

N levels 
k - 1 

g na-

Varil.,:,ties 

V
1 

(JyotrJ! ) 
V

2 
(Culture 10-1-1) 

V'1 ... 
(Triveni) 

Me£n 

so 

3705.7 

3732.3 

3713.7 

3717.2 

70 110 

4327.7 4777.3 5112.0 

4411. 7 5060.0 4897.7 

4353.3 4988.0 4724.7 

4364.2 4941.8 4911.4 

130 

4541.0 

4357.3 

4522.3 

4473.6 

C '- (, \V ..-~ 
.l.) • . ( l"'») C t'.1:.". N == 117.5 v x N .. 203.5 

T~..ble 21ft Straw yield (kg ha-1 ) 

.---..... 
N levels 1 Nl N N 1';4 N 

kg ha- 2 3 5 

V2rieties 50 7C 90 110 130 

-.-~ --
V

1 3843.0 4221.0 4604.7 5172.3 5262.7 
(Jyothi) 

V
2 4477.3 5184.3 5437.3 5862 .. 0 5880.7 

(Culture 10-1-1) 
V3 3!:71.0 3972.3 4284.0 4489.0 45CG.3 

(Triv~ni) 

Mean 3963.8 4459.'- 47'i~.3 5174.0 5216.6 

C.D.(l;-:').' := 199.2 N %! 154.3 V x N ::: N.S. 
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Mean 

4492.7 

4491.8 

446".4 

Mecn 

4620.7 

5363.3 

416~.5 



). Grain yield 

Data on the mean gr<"in yield are presented in 

Table 20. 

AS evident from the table the grzln yield was 

significantly influenced by the levels of nitrogen and 

interactionsof cultivars and nitrogen. There was no 

significent difference among cultlv{rs in grcin yield. 
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Grain yield increased significantly upto N3 after 

which a decrease was seen. NS recorded signific2ntly lower 

values than N) and N4 which were on par. 

V 1 sholAred significant yield increase upto N 4 

whereas V2 and v) registered significant yield increase 

upto N3 only. Maximum grain yield was obtained by V1N4 

which was comparf;ble with V2N) and V3N). 

4. Straw yield 

The mean straw yield data are furnished in Table 21. 

It was seen that the levels of nitrogen and 

cultivars had significant influence on straw yield. The 

interaction,of factors nitrogen and vcriety f~iled to 

exert any significant influence on strctW yield. 
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Table 22. Harvest index 

---
N levels 1 

N1 N2 N3 N4 N5 Mean 
kg ha-

Varieties 50 70 90 110 130 

V 
1 0.50 0.51 0.51 0.49 0.46 0.19 

(Jyothi) 
V

2 0.45 0.46 0.48 0.46 0.48 0.46 
(Cultur8 10-1-1) 

V3 0.51 0.52 0.54 i).51 0.50 0.52 
(Triv"mi) 

Mean 0.4E 0.49 0.51 0.49 0.46 

C,.D.(e' l s)V = 0.01 N • 0.01 V x N == N.S. 

Table 23. Protein content of gr"ins ("/) 

N levels -1 
kg hit 

N 1 N2 til 3 N4 NS Me2n 

Varieties 50 70 90 110 130 

V 
1 7.93 9.48 9.62 11.89 11.91 10.17 

(Jyothi) 
V

2 7.64 9.48 9.70 11.91 11.78 10.10 
(Culture 10-1-1) 

V3 9.49 11.58 12.32 12.59 11.46 11.49 
(Triveni) 

Mean 8.35 10.18 10.55 12.13 11.72 

c.D.E [<,)1 = 0.34 N == 0.44 !If x N = 0.76 



Amon~: cul ti v<::;rs, v ... recorded tiE: highest v,: Iue 
~ 

which ~ ~i9nificcntly su:-'erior to V 1 ~nd V
3

• V
1 

"ras 

sigLific2ntly surerior to v3 -
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The strc::w yield "ISS significi>ntly increased upto N 4 

which was on pdr with NS end signific,:ntly sup;~rior to 

other nitrogen Iev~ls. 

2.6 Harvest index 

Data on the harvest indic8s are furnished in 

Teble 22. 

As evident from the toble, nitrogF:;n and cuI tiv<:rs 

exerted significant influsnce in harvest index. V x N 

inter,'::.ction did not influence harvest index s1gni ficc'ntly. 

Among cuI tiv2rs V 3 had signific:ntly high"'~r Vrlue 

ov':!r V
l 

and V2• V 1 recorded significcmtly high_,r v21ue 

th;,n v 2 • 

Harv3st index v',lu'3 was increased Uj:-;t0 N3 .:md 

decreased thereafter_ Nl and N2 were on per. NS registered 

significcntly lo",er value$ than oth~~r l~vels. 
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Table 24. Nitrogen upt£ke (kg ha-1 ) at active tillering 

-~-.--

N levels -1 N N2 N3 N4 U
5 

Mean 
kg he 1 

Varieties 50 70 90 110 130 

------~ 

VI 63.42 67.64 79.25 81.68 88.02 76.00 
(Jyothi) 

V
2 6b.70 83.79 89.94 88.89 71.92 80.65 

(Culture 10-1-1> 
V3 51.59 60.80 71.14 78.75 74.69 67.39 

(Triveni) 

Meen 61.24 7S.74 80.11 F3.10 7f,.20 

~'--'-'-~' 

C.;JJo"'V :: 3.29 N 
\ 

:: 4.25 V x N -7.36 

Table 25. Nitrog(0n urtc:'ke (kg ha-1 ) at flo""'ering 

N levels -1 Nl N2 N3 N N Me2n kg ha 4 5 

V2rieties 50 70 90 110 130 

V
l 85.58 96.03 97.76 120.74 104.91 101.0n 

(JYOt11i) 
V

2 94.28 103.39 106.47 115.41 110.66 106.44-
(Culture 10-1-1) 

V3 
83.03 87.82 102.25 120 .. 57 10[,.40 100.41 (Triveni) 

Mean 87.63 95.75 102.16 118.91 107.99 

-~.------.--

C.D.\(>~N =: N.S. N :: 8.64 V x N :: N.S. 



3. Chemicicl studies 

3.1 Protein content of the grain 

The mean protein content vulues of gr2in are 

furnished in T~ble 23. 
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The effect of cultivars was signific2nt. V3 

recorded significcntly higher protein content over VI and 

V2 which were on par. 

As to nitrogen levp-ls the protein content was 

increased upto N 4 and a decrease was noted at N
S

• N .. and NS 

were on par and signifiCcmtly sup~rior to other levels 

of nitrogen. N3 and N2 w~~re also on par. 

In protein content, an increasing trend was seen 

in VI upto NS and in V 2 and V 3 upto N 4. Highest i;;rotein 

content of 12.S9 per cent was recorded for V3N4 which was 

on i)sr with V3~3' V2N
4 

and VINS. 

3.2 Nitrogen uptake 

Data on the uptclke of nitrogen at active tillering, 

flowering and harvest stages are furnished in Tables 24 to 26. 

Cultiv~rs exerted its influence significantly at 

active tillering where V
2 

recorded higher vclue over V1 

ond V 3' V 1 was sU.t"erior to V 3. Ho,,'ever at flm'}ering and 

at harvest there vias no significant variation among cultivf.'rs. 
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Table 26. N Ur: t .. lke (kg he-1 ) iJt h2rvest 

. ---..........,.~. ---~-.. 
N levr~l s 

ha-1 Nl N til N4 NS Me<.-n 
kg 2 _13 

Varip.ties 50 70 90 110 130 

-~- ........ - .~- ~ .. ---.-... -~-.,,--

Vl 95.54 114.46 147.54 189.71 153.36 140.12 
(Jyothi) 

V
2 100.12 131.97 146.75 169.85 156.00 11e.9 /l 

(Cultur"? 10-1-1> 
V3 95.14 135.06 167.15 171.61 113.39 142.47 

(Triv~-,ni ) 

Mean 96.94 127.16 153.81 177.06 150.92 

C.D.(ocsN = N.S. N = 7.03 v x N :: 12.18 

Table 27. P uptiku (kg he-I) at activG till '"'ring 

-----
N l"'v""l"l - ~ - -1 I'l

l lii2 N3 N NS Me;n 
kg he 4 

Varieties 50 70 90 110 130 

VI 7.70 B.48 8.97 8.67 8.59 t~. 52 
(Jyothi) 

V2 8.73 9.2E 10.68 9.99 9.52 9.64 
(CuI tur,,: lC,i-l-l) 

V3 6.15 7.58 8.19 7.92 7.67 7.50 
(TrivE:-ni) 

Mean 7.53 8.45 9.28 8.93 r' 1::0 
~. w.;.", 

C.C.rc'sN -- 0.15 N == 0.20 V x N == C.34 



The ni tI'o9,,,'n levels influenced the uf.it<:ke at 

activo tillering, flowering and at h<:fvest st,'gcs. The 

uptc,ke was increased u;;:,to N 4 follo,<ed by a signi ficcnt 

re~uction ~t NS l~vel at all the st&ges. N) was on par 

\dth N4 at active tillering but there was significi~nt 

differ::;nce at floy.;ering anfl h2rvest. N3 was signi ,ficc'ntly 

superior to N2 at activ'2 tillering and harvest. HowE?v"E'r N3 

",as on por "i th N2 at flovering. 

InterC':ction effects wel'e signific':';nt at active 

tillering and at h(:rve~t stLges. At active tillering thp 

highest ni trog"~n uptcke ~ as r'o-corded by V 2N 4 and the 

minimum by V3 Nl whic.h ,,'as on par \Yith V
2

N
1 

cmd V
1

N
1

• 

At hDrvest nl trog2n upt;~ke was increased upto N 4 in V 1 2nd 

V
2 

wh-.:re as in V3 the uptcke \Olas enhanced only ti, to N
3

• 

3.3 P uptc,;ke 

Data on phosphorus uptuke by p1<:mts at v;;'rious 

st,: ges of crop growth are furnished in Tabl''?s 27 to 29. 

The effects of cultiv<crs Vias significi.nt at 

active til Lering and hcrvest st,c;ges. The hi~"hest P uptd<e 

v,as observed for V 2 at both thE" stages. V 1 r":'corded 

~ignificcntly su: (;ricr vt;lues over V3 at both th'? St2Q2". 
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Table 28. P uptake (kg ha-1 ) at flo"V':ering 

N levels -1 
kg he 

N 
1 

N 
2 

N 3 N4 NS Mean 

Varieties SO 70 90 110 130 

V1 12.19 12.71 13.27 13.36 13.56 13.01 
(Jyothi) 

V
2 12.42 13.07 13.64 13.90 14.13 13.43 

(Cultur2 10-1-1) 
V3 12.S8 13.01 13.39 13.97 14.04 13.10 

(Triveni) 

Mean 12.40 12.93 13.(4 13.74 13 .. 89 

C.D. c . '", ') V = i-i.3. l-J -= 0.50 V x N = ii.3. 

Table 29. P u: t<:;}ce at harvest (kg he- l ) 

----_. ---
N l?v'~l~ -' '" - -1 N N N3 N4 N Mean kg he 1 2 5 

Varieties 50 70 90 110 130 

VI 1S.49 17.51 19.55 21.67 19.55 1~' • 75 
(Jyothi) 

V2 17.20 20.21 20.89 21.80 19.43 19.91 
(Culture 10-1-1) 

V3 14.21 17.20 19.68 19.60 19.24 17.9g 
(Triv~ni) 

Mean 15.63 1E.31 20.04 21.02 19.11 

c. 1). (c' V D 0.29 N • 0.37 V x N "" 0.64 
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Table 30. R Uptt'.ke (kg he-I) at active tillering 

. -.--...... _- _ .. ,-- ..... 

N levels -1 
r;.1 N2 N3 N4 N5 Mean 

kg ha 

Varieties 50 70 90 110 130 

Vi 52.72 59.31 63.52 57.18 54.83 57.51 
(Jyothi) 

V" 
"- 52.11 63.36 67.87 59.55 5:,.49 6,') .28 

(CuI ture 10-1-lJ 

V3 39.05 52.97 56.37 54.43 55.49 r:;1.66 
('l'riv;-:ni) 

Mean 47.96 58.55 62.58 57.05 56.27 

, " C.iJ. .( " ; V = 2.47 N :: 3.19 V x N == 5.5 

Table 3l. K U:,t<::ke (kg ha-1)at flo\\7ering 

N lev,~ls 
-1 N1 N2 N3 N4 N5 Mec:,n 

kg he 

Varieties 50 70 90 110 130 

V 
1 71.83 85.97 94.26 85.94 84.96 84.59 (Jyothi) 

V
2 85.98 90.94 96.46 102.06 98.95 94.86 

(Culture 10-1-1> 
V3 76.53 8C.81 80.54 87.53 76.03 80.29 

(TrivE'n1) 

Mean 7B.l1 85.92 90.42 91.F4 86.61 

C.D. ' ,_, v .. 3.76 N = 4.85 v x N = 8.4 



Influence of nitrogen on P uptbke was significnt 

at all the stages. At active till~ring stage P upti:·ke 

6', 

was signific,;ntly increased upto N
3

, with N, and NS shov,ing 

a significant decrease. At flowering, significant increase 

"as seen upto N3 which was on par with t44 and N
S

• At hErvest 

significc;nt increase was noted only upto N
4

-

v x N interactiOIb weft:' significcmt at active tillsring 

and harvest. At active tillering stege msximum value was 

recorded by V2N3 which was significantly superior to VIN3 

~::md V 3N3. At hcsrvHst the highest v<,lue was registered by 

V2N
4

- VI ann V
2 

incr?8sed P upt;:ke upto N4 whereas in V3 

the increase was only upto N
3

• 

3.4 K u.i:Jtcke 

D<:,ta on the upt<.:.ke of I< at all stcges of growth 

ere presi::otcd in Tcbles 30 to 32. 

Effect of c:ltivtrs was signific,nt at all the 

sti:::gea. V:2 recorded signific:,ntly superior velue~ over 

V 1 and V 3 at actiVe tillering anr'! flov;ering. HOlA'ev>?r at 

hc;rvest V 1 en;~ V 2 were on par. V 3 register'?::; the lOwest K 

upti.":,ke at all stages. 
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Table 32. K Uptake (kg ha-1 ) at harvest 

N levels -1 N N2 N3 N4 NS Mean 
kg ha 1 

Varieties 50 70 90 110 130 

- -
V1 112.16 127.52 140.09 154.29 149.79 136.77 

(Jyothi) 
V2 113.64 143.34 149.94 152.23 136.05 139.04 

(Culture 10-1-1) 
V3 91.83 104.72 116.24 117.35 114.33 IN~.89 

(Triveni) 

Mean 105.88 1.25.20 135.42 141.29 133 .. 39 

----_ .......... --. .. _-,-
~, D I. ( \v 
~. .: C' )';. ::: 5.92 N ::: 7.64 V x N == N.S. 

Table 33. Tot.::l N (%) after cropping 

N l,::vels -1 
kg ha 

Varieties 

V1 
(Jyothi) 

V
2 

(Cultu.re 
V3 

(Triveni) 

Mean 

50 

0.19 

0.19 
10-1-1) 

0.19 

0.19 

------------
C.D. ! { ( '1 

/ 

v .., N. S. 

70 90 

0.20 0.21 

0.20 \).20 

~). 21 0.21 

0.20 0.21 

N II: 0.01 

110 

0.22 

0.22 

0.22 

0.22 

130 

0.22 

C.22 

0.22 

0.22 

v X N - N.S. 

C.21 

0.21 
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Nl tro(;v:n levels influenced th,~ K upt;: ke at all 

the stGge3. There was an increc'se in th" uptz ke Uf-,to N 3 

at activp tillering and harvest stc.ges. At flo"JE'ring the 

increase was se~n upto N4 " However, N2 and N3 were on par. 

A siCjni:fic nt rerluction was observed at N c " 
.J 

Interdction effect; we~ signi:=ic;_'nt at active 

tillor-ing c:nd flo'W8ring st< ges" At acti v,,", tillGr ing 

mC:.:lumum v::,lJe ,as l'<~cvrd(c'd by V2A:-13 and the minimum by V3~1. 

At flo"'·t'ring the higt!'C-,st v.:lue \vSS rf?ccrded by Vi:4 and 

lo\-,est by Vl~~l. 

3.5 Soil analysis 

3 • 5. 1 Tc tal ni trvg,2n 

Data on the nitrogen of soil after harvesting is 

pres l2nted in Table 33. 

n" trog.,:m levels were not signi iccnt. ~ii th regcrd to 

nitJ.:0V'1l I..Nels t~3' h4 an.] t1S were on par aw'l signifi.ci'ntly 

SU;. 2r:.:i.or to 1"1. N 4 an3 liS 'i"jere signicic.Dtly superior 

to N2 uno N 1" 
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Table 34. Avail<ible P (ppm) at h2rvest 

N levels 
-1 Nl N2 .N3 .N" N5 Mean 

kg ha 

Varieties 50 70 90 l1C 130 
.... __ '_~' __ " _____ " __ ' ~ __ "-A'-'_ 

V
l 4.65 4.63 4.60 4.48 ~.33 4.54 (Jyothi) 

V
2 4.50 4.48 4.39 4.31 4.35 .t.40 

(Culture 10-1-1) 
V3 4.81 4.67 4.65 4.61 4.59 4.67 

(Triv'':'ni) 

Me.:en 4.65 4.59 4.55 tl·.46 4.42 

._----_.--.... _----_. 
C.D. ( () \.. ':> '. V 0.05 J:.l 0.07 V "-.,' 4.42 ) =: _. 

X ,- -.. 

Table 35. £xchangeable K (ppm) at harvest 

----------.-.~-... --
N levels 1 N N N3 ~ NS Mean kg ha- l 2 4 

VarL;tic's 50 70 90 110 130 

-~ 

Vl 52.00 53.50 56.00 S6.1:)0 57.00 54.80 
(Jyothi) 

V
2 52.50 53.97 54.00 54.00 58.00 54.49 

(Cultur~ 10-1-1) 
V 

57.50 58.00 60.56 64.50 60.83 60.27 3 
(Triv,~ni) 

Mean 54.67 65.16 56.50 58.33 5f'.61 

N = 1. 20 v x N = 2.07 
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3.S.2 AVailable P 

Data on the aV2ilable P cont,:mt of the soil after 

croPf)ing is presented in Table 34. 

The effect of cultivars was significcnt. V3 

recorded the highest value which was significantly 5u;:~erior 

to V 1 and V 2. V 2 had significantly 10~Jer values th~n V 1. 

AS to nitrogen lev:-ls, there was a progres.'~ive 

decrease in P content of soil ,·,i til increase in ni trog3n. 

Nl recorded the highest vi.':'!ue .·!hich \-las signific(~ntly 

superior to N3 , N4 and NS• N3 was on par \dth N4 but 

signi fic, ntly sUl,E?rior to 1\5. 

The int?raction of cul tiv.srs and ni tIog.::>n WeYe 

significcnt. V2N3 recorded the highest and V3Nl the lov;'e~-3t 

v~llue • 

3.5.3 ~xchangeable K 

'I'he exc;~angeable K content of soil after h<:lrvest 

of crop is presented in Table 35. 

The eff,~ct of cul tive.rs was signi:ic, nt. ""3 recorrted 

tile highest v<,lue v;hich was sign! fic<:mtly sur:·?rior to V 2 

Bnd V
l 

which in turn were on par. 



Wi th r9gi:,rd to nitrogen, the exchc-mge2ble K 

content significantly increased in soil upto NS- ~4 and 

!-.is ~Jere on par and significimtly su~:erior to N1 anl1 N2 

\-Jhich wer(,:, on par_ 

v x N interactiorn weft' signific<:':nt. Maximum ve:-::lue 

v!as registered by V 3N 4 which \';as signific<:;ntly SU, erior 

to V2NS anc V1NS-





5. DISCUSSION 

5.1 Growth characteristics 

5.1.1 Plant height (Tables2 to 4) 

From the Fig.l it can be seen that Culture 10-1-1 

has given the tallest plimt. The other two vcrL!ties were 

recording smaller height which were similar. Varietal 

variations to nitrogen levels might be an inherent C(larccter 

of varieties (Iruthyaraj, 1975). 

A progressive increase in plant height with age 

of the crop was notice~. An increase was also noticed due 

to incrementcl nitrogen levels at all the stages. One of the 

well known role of nitrogen 1s increasing plant height 
.;1', J 

(Rojas, -1983, Reddy, 1985). This response to nitrogen might 
'" 

be due to the faster growth resulting from the enhanced N 

uptake and efficient photosynthesis. 

The interaction showed that Jyoth1 had responded 

upto 130 kg N ha-1 whereas Culture 10-1-1 and Triveni 

responded only upto 110 kg N ha-1 (Fig.4). Culture 10-1-1 

recorded comparotively taller plants right from the early 

stages which could be attributed to its variet~l trait. 

Jyothi was the shortest at initial stages. It mcy be due to 
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the better utilisation of the absorbed nitrogen in initial 

stages for tiller proJuction rather than increasing plant 

height. This is in accordance with the observction made by 

Nair (1968). 

5.1.2 Number of tiller m-2 (Tables5 to 7) 

Fig. 3 shows that the highest tiller number was 

produced by Culture 10-1-1 followed by Jyothi and Triveni. 

Tillering is a variet;,l trcit and this diffel.':ntial perfor

mance might be due to the difference in the ability of 

individual varieties to utilise the absorbed nitrogpn for 

vegetative or reproductive purpose. Kurup and Sreed-i2rcm 

(1971) and Lal (1981) reported similar varietcl differences. 

As in the case of plant height, :f'ig. 3 shows that an 

increase in nitrogen application has enh~nced production 

of tillers. Nair (1968) and Ramasamy (1982) also reported 

similar results. A decrease noted at higher nitrogAn levels 

might be du~ to imbalanced nutrition rE'SU_~ ting from the 

increased suprly of nitrcg::n in the absence of corresponding 

increase in P and K level. This is evident from Tcble 29 on 

P uptcke and Table 32 on K uptake wherein a decrease in P 

and K upt2ke was noticed beyond a certcin level of nitrogen. 
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Another probable reason may be due to thE~ mutual shading 

conseuent to the high"-~r level of nitrogen. It is knol,e,"n 
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that tillering is closely relat~d to the amount of ni troQE.:n 

oV2ilable in soil to maint~in the plant nitrogen content 

above a cert.:in level, which explciins thE ini ti al i:Jcrease 

in tiller numb-ers (Verma and Srtvr.:,st;:v<_, 1972). 

It CCClO be seen from the Figure 4 that all the 

v=:'ri::'~ties responded upto 90 kg N ha -1 though the resf-:cnse 

was cornpnr._ tiv"ly high:2r for Culture 10-1-1 over oth,r 

vdrL-ties. The r<Jtl'? of decline in tiller number at harvest 

was highE.~r for Jyothi :'ollo' •. ed by Trivpni vrhich might be 

;:'lue to ov.=rcrowdin~) of c,12nts ann mutual shading (Fig.5). 

It can also be seen thc;t the Culture 1('-1-1 hes mor,-" 

effectively utili:~ed the nitrogen aVtilable in th,:~ initial 

stages for V?g0t~tive purpose namely plEnt height and tiller 

numb::r than the other two varieties which c<,-,n be ~ttribut""d 

as to its v.criet.'l trci t. 

5.1.3 Leaf area in t 'i'3x (Tables 8 to 10) 

The lecf area index increased with stcges Ui)to 

flowering follov-ed by a drastic decrease at harve:Jt. From 

Fig. 3 it c<.O.n be seen thC"t CuI ture 10-1-1 gc.ve the hig'lest 
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leaf area index followed by Jyothi and Triveni upto 

flowering. At harvest Jyothi and Triveni hod similar v2liles 

and Culture 10-1-1 the 10\<-lest. Leaf area index is function 

of size of leaf and tiller production. Figure 3 and the data 

on plant height and tiller production (Table 2 to 7) shows 

that Culture 10-1-1 secured the highest values at active 

tillering and flowering stage. Nitrogen has a positive role 

in delaying senescence of leaves by which it increases the 

leaf area duration. Diffprence;1n leaf area durction due to 

diffexent levo:::ls of ni.tr09'.=n and varieties was reported by 

~tone and Steinmetz (1979). Culture 10-1-1 had compar~tively 

earlier senescence than other t'"'o virieties T.",hich might be 

attributed as to the reason for getting lov:est leaf area 

index for this v<:.riety at harvest. 

Figure 3 also shows that leaf ar~a index increased 

with nitrogen levels. As nitrogen level increased leaf N 

also might have increased (Salam, 1984) probably leading to 

a linear increase in leaf photosynthetic rate (Yoshida, 1981). 

Thus increased N resul ted in higher vegetative growth ~ .. hich 

was marked by higher tiller production and size of leaves 

resulting in increased leaf area index. Siroiler results were 

also reported by Muratb and Matsushima {1978}. 



The optimum lecof are;:' index fer rn"xirLum :t'ic::'ld \' as 

fuune] to be ar(.;und six (";reE;d'('r~n, 1975). 'fhi;:; v,:-,lu;:~ was 

attained at tlm,fAring by CuI tun~ 10-1-1 at 90 kCj N ha- 1 

and by Jyothi <It 110 kg N ha-1 • 'l'rivc:mi i1L3 not att:-'in 

thf') v::lue eV8fl at 130 kg N ha-1 (Fi:J.4) _ At h".rv"st tr-:,:r" 

tb>.:: vc:'rif:ties. 

5. l.4 Dry mctto':r prof)uction (T.Jbles 11 t:.:;. 13) 

grc1rJth. ":ig. 3 Shcv-IS tl,:,t Cultur-e lC-l-l r','c~'rded signi-

I:v:ls of nJ.t.rC)~;~n. It c"m also be nctic<:?d from Fiq.3 t:r:'t 

butes, l\ccor'ii'19 to Krishnakumar (19E6) ttl? nl.L~ber of 

laoves ;sr tiller i~ rice being mor2 er 1255 fixed, it 

re~orte~ tr€n~ ~~s in line with this conclusion. 



Higher dry matter production ~?ven at initial 

nitx'ogcm levels (9.67 at 50 kg N ha-1 ) obtccined in this 

7S 

study CclO be attribut(:d to high ini tic,l ni trcgen content 

of soil coupled with the high€r soler en"":rgy r:'ceipt 

(Fig .1) enjoyed by the crop. It may be st~)t('d th.:. t tele 

crop~)ing season is from December-January to March-April as 

j.ndic~ ted in Materials and Methods. However, the 

dry matter production ~as found to ir:crease further lAith 

tr"le enh2nced nitrogen. Kang and Hue (1976) reported that 

bright sunshine especially from transplanting to panicle 

initiation is desireble for increased dry matter producticn. 

The V$F~ Culture 10-1-1 gave the highest 

-1 dry matter production at 110 kg N ha at flowering and 

harvest st"ges. Dry matter production is a factor v.:hich 

meinly decides the yield and the response of varieties to 

levels of nitrogen is almost following the same rnodel as 

thatofyield \«hich will be discussed later. The differ'''ntial 

performance of varieties with reference to nitroyen lnvels 

is attributed to varietel char6ct~ristics. 

5.2 Yield attributes 

5.2.1 Number of panicles per m2 (Table 14) 

It is evident from the Fig.6 thi.t Culture 10-1-1 

recorded the highest v<:,lue for panicle numbers. This may be 
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due to the fact that the higher sink capacity resulting 

from the increased level of ni trog':m fertilization was 

reflect~d by the production of more number of effective 

tillers by this variety. It may also be noted from Fig.5 

thc:t tiller mortality is lowest in CuI. ture 10-1-1 resul ting 

in higher panicle nurr~er. Ustimenko ~ ale (1983) reported 

similar vcriation in panicle number among v..:rieties tested 

with regard to nitrogen response. 

Figure 6 also shows that the nUJnb·::r of L anicles 

-1 increased upto 110 kg N ha though signi:':ic2ntly only 

upto 90 kg he -1. Increase in paniclE" Iroducticn in 

accordance with enhanced levels of nitrogen is well 

est6blisned (Pillai and De, 1980a and Tayabi and Dadaschi, 

1981). latrog~n upto a certain li?Vel hc>s 'o(~n'?ficial effect 

in not only enhe,ncing tiller ;:"roduction but 21 so in 

prev:..nting tiller mort21ity. However, at 130 kg N ha-l 

the high~r nitrogen aVcilable might have probably le~d to 

the decline in panicle number by the increased portioning 

of assimilated nitrogen for vegetative growth leading to 

mutual shading cnd lesser effective tillers. The result 

obtc;illed in this study is in conformity "..1 th the findings 

0: Varma and Sr£v(~)stevc (1972) and Subbiah .21 ale (1977). 
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It can be seen from Fig.? that Jyothi registered 

i - -1 ts hignest vi:;lue at 110 kg N ha whereas Triveni and 

-1 Culture 10-1-1 produced higher panicle number at 90 kg N ha • 

Perusel of the data on tiller production at active 

tillering (Table 5) shows that it was the highest for 

Jyothi at 110 kg N ha-1 and for Triveni and Culture 10-1-1 

at 90 kg N ha-1 • It is probable that most of the early 

formed tillers have been transformed into ,~ff(~ctive ones 

and as such the number of panicle per m2 has follov:ed the same 

trend as that of tiller production at active tillering st0ge. 

5.2.2 Length of the panicle(Table 15) 

The results reveal that Jyothi and Triv'=!ni r~corded 

similar vd!ues, higher than that of Culture 10-1-1 (1:'1g.6). 

It can also be seen from the same Figure that panicle 

length was increased siqnificcmtly with the ~:nhancement 

of nitrogen levels in each variety. This might be, nu~ to 

the increased rate of photosynthesis and assimila~es formed 

and translocated to reproductive parts. Increased panicle 

length due to additional nitrogen ap[.IliCFtion was reported 

by Kalyanikutty ~ &. (1969) and Lat.if (1982). 

The interaction effects wetf' not signl ~- ic,:mt. 



5.2.3 Weight per panicle (Table 16) 

Fig.6 shows that Triveni r@corded the highest 

and Jyothi the lowest value for weight per panicle. It 

can also be seen from the figure thot Triveni had tne 

highest munber of filled grains per pcmicle \,;hich might 

have been the probable reason for r':?cording highest 

panicle weight. Though Culture 10-1-1 had the lowest 

number of filled grains per panicle it registered the 

highest vclue for thousand grain weight res~lting in 

high ':r panicle weight thon Jyothi. 
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Figure 6 also shows that panicle weight was 

increased by nitrogen application. This higher nitrogpn 

must have hdd a ~o::;i tive influence ill synthate assimil",tion 

in we gri'1ins thus increasing the panicle weight. '!'his 

is in c.::..nformity with the observations of Place !U &. 

(1970). 

The interaction effects wer.t: not signi:'ic2nt. 

5.::2.4 Number of fill ed grcdns p-r r enicle (T<:<ble 17) 

From rig.6 it Cbn be seen that 'Iriv(",ni r'corded 

the hignest v,:,lue follow'ed by Jyothi anCt Cul ture 10-1-1 

which registered the lo,,;est. There was no v· ri2t<.'l 



difference in the number of filled grciins as influ,"nced 

by nitrogen fertilization. It may be m,,,mtioned in this 

connection thet the yield data given in the Table 20 and 

Fig.6 does not show any significant effect of vari~ties 

on yield. With the same sink, tne varieties had partioned 

the assimilates differently among the different yi~ld 

attributes. It may also be noted that Triveni had the 

lo\',est an r } Culture 10-1-1 the highest v(~lue for panicle 

number. This might be the probable reason for Triveni to 

get the highest value for filled greins per panicle. 

Tanaka (1972) opined that with heavy nitrogen applicaticn, 

eV8nthcugh more number of tillers panicle primordia 

per unit land area were produced, the number of spikelets 

l:-'er panicle would be less since there are too rn2ny sinks 

when compared to the capacity of source. This might be 

attributed as the reason for Culture 10-1-1 to register 

lowest filled gr~ins per panicle. 

Fig.6 also showed that the number of filled grc'ins 

per panicle increased upto 110 kg N ha-1 though signific,ntly 

only upto 90 kg N ha-1 • It is well est2blished that nUIt,b r 

of fill.2d greins increased with nitrog::m (Latif, 1982 and 

Singh ~ ~., 1984). Krishnakumar (1986) opined that 
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differ~ntiation of spikelets was strongly sup:ort2d by 

nitrogen supply and their degeneration was effectivply 

prevented by carbohydrate supply through increased 

photosynthesis that was fClvourably influenced by N l"7'·,,-,'Ung 

to increased filled grains per panicle ~ 

It may be fULtilsr seen from Fig.9 and Table 32 

that the K upt:.ke follov,ed a similar trend as tllat of 

filled grains rH:~r panicl::. This increase in the uptc:ke cf 

K vlitil incrementcil nitrog0n would have contributed to morc 

grc.in filling aathe role of K in grEin filling is well knO'l.m 

(Agarwalc and Sharma, 1976). 

5.2.5 Percentage of filled gr~ins (Table 18). 

Fig.6 shows th<:t Jyothi recorded the his.ii-;~st v'' lue 

<cnd CuI ture 10-1-1 the lov.est v<.:,lue for the r ,rc0Cntage 

of filled grc:ins. It c<:n also be seen from the same 

figure th(:,t Jyothi recorded the lo~;est mUtlb.:::r of s;::ikcl ts 

b;er panicle and the highest by Triv'?ni. The higll'r to <:> 

spikelet nurr.b""r the hi~h2r will be the sterility. Matsus;iimc' 

(1970) also obs,:3rved similar results. Ccltun-:? 10-1-1 

rocorded thE lowest vflue of perc?ntage of filled gr,ins 

preswTlc·bly b:.:::cause of the higrwr [cniel\",:, nur.,'()cr produced. 



Guo (1982) and Murthy and Murthy (1982) opined that 

spikelet stE!'rility was positiv~.':ly associated \oiith num-;'2r 

of panicles per m2 • The results obtained in this study 

are in conformity with the above findings. 

Enhanced application of ni trogEm resul t2<'i in an 

increase in s~ikelet sterility (Fig.6). A reference to 

the Tables 15 and 17 and Fig.6 reveal that panicle length 

was increased u;-to 130 kg N ha-1 and filled grains u~_to 

90 kg N he-1 • From the above t.Jbles it c n be surmised 

t-lst by increasing the level of nitrogen the numbc:;r of 

spikelnts was increased. At the same time those spik,:?L~ts 

bey-ond a certain n1.1ffih2r was converted to chaff. Another 

prob<"'lble reason for high~~r sterility at higher nitrogen 

12vels is due to imbalance of NPK natrition. The usual 

rec~;;endation is to follow a ratio of 2~ 1: 1 (RAU, 1986). 

Ho\\cver in this experiment there was no provision to 
I 

give more than 4S kg N ha-1 • Lack of sufficient P ann K 

at higher nitrogen levels might have resulted in increased 

spikelet sterility. This is in accordcnce with the reports 

of Murthy and Murthy (1982). 

5.2.6 Tho~s2nd grein weight (Table 19). 

CuI ture 10-1-1 r~corded the hig'v3st value folloved 

by Jycthi. Triv~ni r:ogistere,j t~ie lolt,".~.3t value (Fig.6). 
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With the sink being similar the assimilEtes aVcilable 

would have been distributed among the spikelets aVi.ilable 

€,:ually. CuI ture 10-1-1 had lesser numb·:~r of filled grcins 

per L- anicle which might have been the probable reason for 

recording the highest value. Triveni had the highest 

numb~r of filled grains per £Janicle resul ting in lowe st 

the uSimd gri:in weight. 

It is evident from Fig.8 that thousand grcin weight 

W2S increased by increasing nitrogen levnls as accumulaticn 

of cr:rbohydrc'tes in the spikelf::ts werp. favoured to a great 

2xb'~nt by increasing nitrog(?fl levels (Abr2harn ?t al., 1975). --
v-h th hic:;h'.::r l'2vels of nitrog'~n applicbtion, more of the 

nutrient mi9~lt have been available during the later growth 

stages leading to increased griin filling. It mbY also be 

pointed out here that u.;.)take of nutrients esp~'cially K 

increased Ni th added nitrogen and the role of K in t?nhancing 

gr~'in filling is ,,'ell known (Agarwala and Sharma, 1976). 

AS already eXf,lcined Trivsni had the highest 

number of filled grcins (Fig.8). So ti1'?! "ssimi12t;:: 

2vcil<~ble w_;r'~ distributed to all the grzins with the result 

t:12t th re is no m;: rked increase in thousand gn in wei]ht 

with nitrogen. Jyotdi gave a signi ic<'nt incn:ase upto 



70 kg N ha-1 , Culture 10-1-1 upto 90 kg N ha-1 and 

Triveni upto 110 kg N ha-l. Tnousand grc.in weight is a 

cnaracter mainly a varietal attribute influ~nced by 

fertilization to a cert2in extent only. 

5.2.7 Grain yield (Table 20) 
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From Fig.6 it can be seen that vt'.r1et1es did not 

have any influence on grain yield. Ev~n though Jyothi 

registered the highest grain yield and had higher crop 

growth period it CCln be said that thdre \"as no apl_reci 2 bl": 

difference in the production potential of the vari,:!,ti-,s 

tested under ~ land conditions. 

The grcLin yield has influenced by ni trog'3rl. 

The role of N in increasing grain yield is Vo('ll known 

(Vanna and Srev...:.stava,1972, Rangeah, 1973; Abruna, 1984 

end Srev,:.stc,vc. ~ .21:.., 1984). Fig.6 showpdthat yield was 

-1 increased upto the af)plic6tion of 90 kg N ha and a 

decrease was seen at 130 k~ N he-I, the highest nitrogen 

level applied. 

Murata (1969) listed the beneficial eff'cts of 

nitrogen as (1) expansion of leaf area, (2) increase 1n 

nitrogcm cont:;nt of leaves, and (3) increased sink cap<Jcity, 
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to accommodate greater amounts of photosyntfloJ:f:-:S or yisld 

contents. At lower nitrogen h?vel, nitrogen surrly may 

have been the lin.i ting factor in determining the yield 

and this factor appecr to have been operc:tive uGto 

90 kg N ha- 1 • 

I t may be noted from Fig. 3 t-wt growth crl ,r'.ct~,·,rs 

namely hnight, leaf 2rea index, tiller pro1uction and 

dry m~jtter production increased \>,i th ni tro'~;":'h. Ei::rly 

form.~d tillers (Tai.'le 5) which is decisive! in the <1etermi-

nation of panicles end yield also showed si~i12r tr~nd. 

Nain yield contributing f2ctcrs are numbr·~r of ,t-<micles 

per m2 , number of filled grcdns f'er panicle em,:l t;'iollsc,no 

gr~in weight (Matsushim6, 1976). Perusbl of tbe data on 

yield attributes <:n'" Fig. 6 show a sirr.i12:r increasing trend 

;"ith nitrogen. The cumulative effect of qro'wth and yi-eld 

co;"pon,cnts 'vitn apt-lied nitrogen hi"iS rc'fh"ete,j in inere"sed 

grcin yield. Howevf'~r, heavy applici"tion of ni trcg~n 

beyond an optimum levE':l was found to have a nC'gi:"tive 

response (Jane; sU: ell. I 1981). In the prc>s":mt study yielr! 

increased upto 90 kg N ha -1 which was on pocr v'i th 

-1 110 kg N ha • A reduction in 9.5 per cent yield was 

noticed 2t 130 kg N ha-1 over 110 kg N he-I. At higher 

ni trog::m ap~ lie; tion expansion of le~\f area may occur (:1"19.3) 
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and the excessive vegetative growth and leef area 

developm"mt might result in mutu,,;\l shading, leading to 

increase,.'] respiration, reduction in assimilction :,roduct 

2nd finally yield (j'gaisimani ~ 01., 1983). Chinnas\\'Gmy 

2nd Chanr5rt';sekharcm (1977) have observed a rc"'~uction on 

photosyntnesis respir<'tion rcltio ",'lith enhi·nce.J nitrog'?n 

levels. It can also be seen from TClbles 17 c,nc'! 18 th<,'t 

hlgner nl trogen If.::vel produced more s"ikelets. ThE'~ 

sterility WeS also more at tilEse levels. Hence it is 

inferred th~t sufficient assimi12te$2re not EViilrhlp to 

fill all the sfikelets resulting in decre~.:sr~d gr.:lr :,'i,:::16 

(Sreedh0ran, 1975). 

Ttle interc:ction shows signi' ic nt cHff'renc') 

in yield. V~riation in nitrogen respo~se among v2ricties 

is \<)ell kno'Y;n (Pandey and SharInu, 1975 ~;)nd Hartley '~'nr3 

l"-il throJ.:-,e, 1982). .Jyothi r'2coraed the m.-:,xirr,um yield at 

110 kg N ha-1 (5112 kg ha-1 ) whereas Cult~re 10-3-1 and 

Triveni at 90 kg N ha-1 (4492 and 4460 kg ha- I , respectively). 

This \-H3S reflected mc:inly by the v0rioJS yield comp()n'~nts. 

From l"ig;J.re 7 it can be seen thc;;t CuI tur:" 10-1-1 n!corded 

, t ti 11 hi \- b f . 1 2 d SUbS .5n a y gller num er 0 pan~c es per m an 

thoUSi:·ntJ gr<:in weight at 90 kg N ha-
1 

over th:::- oth\~r t,KO 

vi.r.iptic's. .Jyothi registen~d medium vclues for yield 
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attributes which led to higher grain yield production. 

Triveni regist'~red the highest number of filled gr<:'ins 

per panicle which was the main reason for it getting the 

similar yield as that of other two cul tivi'".rs. 

The; results point out t.1~; highpote.1ti.:::.lly of 

Jyothi for effectively utilising th'."? incr'.:~a.sed levels of 

nitrcg>,_n. It had higher crop grc..1,:th period (112 0;::Y5) pro-

bably lscding to bett '"r utiIis&tion of incr",c·sed l?v(.>l of 

ni trogen for assirrli12te production res';.l tin~ in higher 

gr~in yield. The distinguishing trait of Triveni was 

that it had the highest number of filled gr<ins per 

:)imicle. CuI ture 10-1-1 distinguished i tsel f by thf:'; higher 

p.:-nicle production, thousand gr;:·,in weight cmd lesser crop 

took 14 dcys and Triv~"ni 12 dcys lesser then Jyothi to 

register the same yi"~ld. The per dey proc1uction of 

Jyothi was 45.64 kg at 110 kg N ha-1 and th£'t of 

-1 Culturp 10-1-1 and Triveni at 90 kg N ha were 51.63 end 

49.88 kg, respectively. At 90 kg N ha-1 the per day 

production of Jyothi was still lower (42.65 kg). The increase 

in yield per kg of ni trogEm from the base level 50 kg N ha-1 

were 26.79 cnd 23.44 for Jyothi at 90 and 110 kg N ha- 1 

res~ectiv~ly. It ~as 33.13 and 31.77 kg for Culture 10-1-1 

-1 and 'I'riv:mi, respectively at 90 kg N ha • These :factors 
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indicate that Culture 10-1-1 was most promising compared 

to other ve;rieties. 

The above distinguishing tri:its of each cultivor_ 
(I 

\>1111 serve as a tool for the geneti~st to adopt sui t<,·ble 

breeding techni-_iues for the further improvem'2'nt of these 

crultivars. The agronomists can also menipul?te ot:er 

production parameters by sui tahle agrob?crmi ues. 

5.2.8 Str~w yield (Toble 21) 

Fig.3 shows t:,at CuI ture 10-1-1 recorded the 

hig~est vclue for str;w yield whereas Triveni had tne 

lm;Jest. It c<:m be seen from Table 2 to 10 end Fig. 4 bl,t 

CuI t'lre 10-1-1 r8corded the hignest vCllue for pl;:int height 

tiller number and leur ar"?2 index which led to th,,~ hig -lest 

strew producth,n. Triveni had the lO'Vv'est vcolu<:s fer the 

i-,ro ~!.lction (Fig. 4) • Th.fs..c strclW yield vari.:;ticns with 

nit-rogE:'n among vcri",,-ties were also brought out by Kurup 

-3n:': 3reedr.2r .. 'n (1971) v.;nich we2 attributed to th diff:- rencE' 

in the ability of vorL~ti~;s to utilise the absorb~~d 

nitrogen for veget~tiv3 growth. 

1 t ccn be seen from Fig. 3 that th,;:: resr~,onse to 

nitrogen was seen u~,to 110 kg N ha -1. The str,w yield at 
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nitrogen levels whereas grvin yield decreased after 
1 ~ 

90 kg N ha- (Fig.l) thus resulting in decrease of harvest 
" 

index at higher nitrogen levels. This is in agreement with 

the result obt2ined by Prasad (1981) who observed that 

higner nitrogen applicc: tion favoured higrl~r vegeteti ve growth 

end production of unproductive tillers leaiing to an increase 

in biolo~iccl yield but decrease in hcrvest index. Yoshida 

(1972) also noticed \'.i th high~r N applic< tion a decrease 

in tne trc nslocation of photo.syntha.tes from vegetcoti ve 

parts to gr~in leading to a decline in the value of h2rvest 

index. 

The interC:lction eff:~ct was not signi fic<,:,nt. 

5.2.8 Economics of cultivation (Tables 36 to 38) 

It can be seen from the Tablo.s that Culttlre 10-1-1 

recorded the highest gross income, net income and the 

benefit cost ratio followed by Jyothi and Triveni. 

CU.L ture 10-1-1 hod the hi'Jhest strcw yield (Fig. 3) and 

with grcin yi,::l0 being similar , it is nature·l that 

Cui ture 10-1-1 recorded the highest vcilue fer the above 

factors. 

Kitrogen enhanced gross income, net income 
-1 (Fig.e) and benefit cost r~tio upto 110 kg ha • Nitrog8n 



Table 36. -1 Gross income ha 

--.------ ........... "',--_. ~ - -----.--'"-.-,~--, - --------
N levels 

ha-1 N1 N2 N3 N4 N5 
kg 

Varieties 50 70 90 110 130 

----~,----~ .. - .. -
V 11254.3 12896.3 14159.7 15396.3 14344.7 1 

(Jyothi) 
V

2 11942.0 14007.7 15557.3 15657.3 14595.3 
(Culture 10-1-1) 

V3 10998.3 12679.0 14260.0 13938.3 13551.0 
(Tri v<,ni) 

Mean 11398.2 13187.7 14659.0 14997.3 14163.7 

--
Not statistically anelysed 

Table 37. Net income ha-1 

N levels_1 kg ha Nl N2 N3 N4 N5 

Varieties 50 70 90 110 130 

VI 1400.3 2914.3 4091.7 5222.3 4064.7 
(Jyothi) 

V
2 2086.0 4045.7 5489.3 5483.3 4315.3 

(Culture 10-1-1) 
V3 1142.3 2717.0 4192.0 3764.3 3271.0 

(Trivmi) 

Mean 1542.2 3225.0 459180 4823.3 3883.7 

Not st2tistic211y an~lysed 

Mean 

13606.8 

11351.9 

13085.3 

Mean 

---

3538.8 

4283.9 

3017.3 
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Table 38. BenefiC. cost r.ctio 

----... ~ ............ --.- ,.-.. ------.--~. -----
N levels -1 

N1 N2 N3 N4 N5 Mean kg ha 

Varieties 50 70 90 110 130 

------
Vl 1.35 1.49 1.61 1.71 1.59 1. 57 

(Jyothi) 

V2 1.42 1.61 1. 74 1. 74 1.61 1.64 
tCulture 10-1-1) 

V3 1.32 1.47 1.62 1. 57 1.51 1.51 
(Triveni) 

Mean 1.36 1.53 1.66 1.67 1. 57 

----------- ---------,---- ,-.. '''''.,--.-.------.~-----

Not st2tlstic~lly analysed 
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applL.~d b:-,yond this levr.:~ however, ci.'used r("~uC'tit'n in 

It is 9viJe.:mt fron~ ti:eYt"ure8 t,-,c,t Cultur':' 10-1-1 

recor:'lEd the:; hi,j;,~st n,:t income at 90 kg N ha-1 t;h:l~gh th-.? 

gross incom-~ 110 kg N -1 he • Jyothi 

Tri veni irier, ",SiZJ :Jross income and net in.C'C'm.:~ u'·tc only 

-1 90 1<;; H ha aw~ the v<lue r"'corded y.:cS lo,t~st. It C«Jj oe 

seen from Figur? 4 thc_t straw yield incr, ",sed signi! ic, ntly 

uptu 110 kg t~ ha-1 for 811 tne cultiv;rs. Jyothi ircrecised 

gr.c:in yi21d urto 110 -I,; N ha-1 end Cu1tl..lr;2 10-1-1 hed 

sin:il, r yi Ids rcorde:1 at 90 c::.nd 110 ~g 1-, -1 ha • 

\',.1\".1'3>8 are rcun~ed to th~! ne.::re-st five it 'porJ{s out to 

105 kg for Jyotili ~n~ 95 k~ a~ch for Cultur8 10-1-1 

Trivmi. J'\t the SeIne time, the 0cc..'nornic .:>ptirnurn was :-o\1no 
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to be Elt 100.5, 95.64 Clnd 92.24 kg N ha-1 , respectivly, 

for cultivars Jyothi, Culture 10-1-1 and Triveni. 

5.3 Chemic"l studies 

5.3.1 Protein co~t0nt of the griins (Table 23) 

It C<.in be clec:rly 6e,::n from Fig.3 that Triv.:ni 

recorded U,><: lowest vel ue for yi'2ld compare(i to the oth":r 

sirnil''Jr for all t);"> e.ree Cui tiv.rs. Triv.:.-ni r·.'.g steo:rl 

Hence it is pr,,;sur:~:; th.:;,t some sort of dilution ::;fL;:ct 

had tak~n pli~ce in cuI ti var \',;hich h~ld r ;~corced higrl'?st yi' ld. 

Sreedhar~n (1975) alao observed similar result. Froffi Fig.6 

it \<,as obs'~rved ttli::'it CUL ture 10-1-1 h&d hig>l,.>r thous"n:) grc.in 

... as S:11ifted tt)v·ar:lo, trUe; former resu:::' ting in (}Pcre, sed 

protein content. Rao (1972) 61so obt. irleo sinil<r re~'ul ts. 

V.::ri~,tion in protein ccntent arnong cuI ti ver> \-.",·re also 

brought out by KUr up <md SreeOt1c:.rt3n (1971) 2n/~ K6dr.-ki3r 

End KehtE (1974). 

\.., -1 Prc.tein cc;nte:;t \-Jas incrC'ased u:·,to 11 (1 kg N t.B • 

Increcse in ;,rot:'in content with increcse in ritroc::'n is 

well knovm (Kothandar<..:11,t·n ~ al., 1975 and Pisric:..rody ~ al., 

1976). It mdY be ncted thEt gr"-,in yield was increased upto 



9S 

90 kg N ha-1 (Table 20). This shows that nitrogen beyond 

a certain level has resulted in increasing the protein 

cont~~nt. It is probable that the bal2cnce between 

carbohydrate synthesis and protein synthesis shifts in fevour 

of protein sl-nth2sis beyond a certain level of ni trog?n in 

rice (Sreedharan, 1975). This may be the reason for 

recording a higher i,rotein content at higher levels of 

nitrogen without registering a proportionate increase in 

grain yield. 

It con be seen that Jyothi shC"I,,'e0 an increesing 

trend upto the highest nitrogen level v"i1ereas Triveni and 

-1 Culture 10-1-1 recorded an increase upto 110 kg N he • 

It is importc:nt to note that Triven¥recorded higher v<:lues 

even at the initial levels of nitrogen and reached the 

-1 highest Value of 12.59 per cent at 110 kg N ha ,which 

might be attributed as its inherent capacity to apportion 

tIle nitrogen assimil<:,ted more to grain filling than for 

vegetctive purpose, Triveni and Culture 10-1-1 recorded an 

increase only upto 110 kg N he-1 • It is well known that the 

perc€'ntuge of ni trogE:!n trenalocdted to gr<..in decreCises after 

a certain lev(:;l (Varmc, 1972). In the case of Jyothi, it 

is probable that the particular level of ni trogpn reF~uirid 

for obtcdning the highest protein content might not have 
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been reacrled and ho::~nce the increase noticed upto the 

hignest nitrogen level. 

5.3.2 Uptake of nutrients 

5.3.2.1 Upt6ke of nitrogen (Tables 24 to 26) 

The result show that at active tillering 

Cui. ~ure 10-1-1 recorjed the highest nitrcg:m u~tC::ike 

follo\\;ed by Jyothi c:.nd T.r i veni • Simi 1 ar tr :-:nd in ~ry 
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m<:·:tt.:.:r production was also nc,ticed at act.Lve till""ring 

wnich might be the reason for simi1~r u" t2ke noL~cec: h",re. 

Th:?r:.: ~as no difference in N uptCike at flm·.t __ ~rin9 and 

h2rvest st<,g~'!s alTlong tnE? cuI tures. Latif (19E2) also 

rer,orted no v<::riation in N uptake among v.:.:ri·?ti""s. 

t-< uptake was ::mhanced by ni troyen ap:?l lCi: tion. 

The highEr u: t2ke of nitroyen noticed might oe due to 

hi~G~r dry m6tt~r production (Fig.9). Similar r03ults were 

n.~ported by Abraham g ale (1976),. Habe;~;burrahman (1983) 

Qnd Reddy (1985). 

From the Figure 10 it can be seen t~at Jyothi 

and Cul ture 10-1-1 registered an inCr(:Ase Ui-.to 110 kg N ha-1 

',,,,h',;:reelS Triv"mi recorded increase only upto 90 k~J N ha-1 

at h~rve~t. Table 13 an0 the Figure mentioned above indiCate 

thet th·:-? biologic, 1 yield was incF;ased ucto 110 k':J N ha-1 
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-1 for Jyothi and Culture 10-1-1 and upto 90 kg N ha for 

Triveni \\hich may be the probable redBon for obt<;ining 

':iifference in nitrogen response among the cuI tivars. 

5.3.2.2 Uptake of P (Tables 27 to 29) 

Cul ture 10-1-1 recorded the highc?st value 

follo~;ed by Jyothi and Triv~~ni (F'ig.9). It may also be 

noted from the same Figure that CuI ture 10-1-1 had the 

higr,est bioh),~,ic<:,l mass .prot1uction and Triveni tie lowest 

\,.mich m<.:.y b':t atuib·.lt.;d as tt1'2 reason for Culture 18-1-1 

c.chi~ving the highest P uptd<e. 

Ni trogen enhanced P uf,'tc:·ke at all the st,""'ges. 

'I'ht: increase in Uf. ti-Ke ()f ni trog:::·n 1-.·robably resu] t,~d in th' 

incrnase in P uptcke. With the increa3e in top growth along 

v,i th nitrogen applic6tion l root grotvth \0-1111 also bl? 

proliferated. This increase in root growth w:)ul" heve 

enabled them to get in contact with mor·:: soil pcr licles 

lec:,ding to an increase in absorption of p. At active 

-1 tillering P uptake increased only upto 90 kg N he • It can 

be 8ai:1 th<:it P absorbed would h;:,ve be?n enough for the 

ini ticl root fOrITtction at this level. Alexander £! al. (1974) 

and Latif (1982) has obsE:rved increase in P ut)tckp with 

nitrogen. 
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It can be seen from Fig.10 ~~at P uptrke was 

-1 increased in Jyothi upto 110 kg N ha and in Culture 10-1-1 

" T i i t 90 kg N ha-1 • anr1 r ven up 0 P uptake is a factor 

greatly influenced by dry matter pro1uction v"tlich follov,ed 

an almost simili?r trend (Fig.10). 

5.3.2.3 K uptake (Tables 30 to 32) 

From the Figure 9 it can be seen that 

Cul ture 10-1-1 recorded the highest potassium uptcke follo'lt.'ed 

by Jyothi and Triveni at all the stages. It c.:::n also be 

noted that the dry matter prod~iction also followed a similcr 

trend as thEt of K Uptake. It may be a point to observe 

that K uptak~c: by Triveni was substontially lower even though 

grBin yield produced were similar to otner cultivars. This 

clec;rly shows the eff ici"?ncy of this variety to eff,:ctively 

tr<:.nsf8r the K absorbed more to grcJin filling rather than 

K upt~jke was enhanced by nitrogen upto 110 kg ha-1 

(Fig. 9). The increase in ai}$orption of K probably resul ted 

from a rise in the nitro9'?n in soil due to increm~ntal 

nitrosen 1.S'v~ls. Similar o~ser:v;::,tioruwere also made by 

.Hc::ju (1978). 



5.3.3 Soil analysis 

5.3.3.a Tothl nitrog~n (Table 33) 

V2ri~tEl and N x V interaction effect ~as not 

sign i.~ iC2..Ii t . 

Effect of N ~as pron0unced. Soil nitrogen 

conb:mt wherr:> nitrog:m applied at 90, 110 and 130 k,~; ha-1 

""ere similar ",t'tich m?dns tnat the addi ticllal ni tro.'r·"n hco'd 

5.3.3.b Av<::ilcble P and exchangei3bl? K CO:1t'nt(Tables 34 & 35) 

Varic>tal effects were signiiic.::.nt. Plots grown 

und,-::r CuI ture 10-1-1 hed the Im'est v' lues for aVi'ilfble P 

dry matter production cmd uptake by this v;;~riety com. ared to 

ob2r v&rieties. 

lnCr~&5ed l:v~ls of nitrog 0 n incr~ased P uptake 

"¥111ch resul ted in r.:::3uction in eV;~ ilabl:: P content of soil. 





SUMMARY 

In ~ lands very few studies have been 

conducted with reg6rd to the nutrition of rice. Leve~ 

of fertilization of rice varieties that are generally 

grown in ~ lands are recommended based on the 

experimental work conducted at other places or research 

stations. But ~ land situation 1s entirely a different 

one and specific recommendations ha~not been evolved 

so far. Moreover, there was a feed back from the T & V 

workshop that the farmers were applying more than 

100 N ha- I for the varieties usually grown, though the 

recomrrlended dose was only 70 Kg N ha- I • The present 

study was therefore undertaken to ascertcin and compare 

the nitrogen requirement of short duration varieties and 

pre-release Culture 10-1-1. The pre-release Culture 10-1-1 

has gained wide acceptance in ~ land and hence it is 

necessary that the nutritional requirement is found out 

before it is released. 

The findings of the present study are summorised 

as follows. 



1. Maximum plant height was recorded by 

Culture 10-1-1 followed by Jyothi and Triveni which 

were similar. Nitrogen enhanced the plant height upto 

110 kg N ha- l • 

2. Culture 10-1-1 recorded signific:ntly higher 

tiller number compared to other varieties. Nitrogen 

increased the tiller nWTlber upto 90 kg N ha-l. The 

highest panicle number of 630 per m2 was recorded by 

Culture 10-1-1 at 90 kg N he-1 • 

3. Leaf area index was highest in Culture 10-1-1. 

Nitrogen increased leaf area index upto flowering to the 

highest level of nitrogen applied. 

4. Dry matter production was highest for 

Culture 10-1-1 at all stages when compared to other 

varieties and this was increased upto 110 kg N ha-1 after 

which a decrease was seen. 

5. Maximum number of panicles per m2 was 

registered by Culture 10-1-1. Nitrogen enhanced number 

. 1 -1 of pan1c es upto 90 kg N he • In Jyothi panicle number 

was enhanced upto 110 N ha-1 where as Culture 10-1-1 

and Triveni showed increase only upto 90 kg N ha-1 • 
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6. Nitrogen influenced the length of panicle 

to the highest level tried. Triveni recorden the highest 

value which w·as comparable to Jyothi. 

7. Triveni registered the maximum panicle weight 

followed by Culture 10-1-1. The weight per panicle was 

-1 increased upto 110 kg N ha • 

8. Triveni recorded the highest number of fil ed 

grains per panicle. In Culture 10-1-1 and Trivsni ,filled 

grains per panicle was increased upto 90 kg N ha-1 , 

-1 where as in Jyothi it ~as enhanced upto 110 kg N he • 

9. Percentage of filled grains was highest for 

Jyothi. It was highest at SO kg N ha-1 and lowest at 

130 kg N ha-1 • 

10. Culture 10-1-1 recorded significc.ntly higher 

values for tl10usanj grain weight. Nitrogen exerted its 

influence in increasing thousand grain weight upto 

-1 90 kg N ha . 

11. The field duration of Jyothi i Culture 10-1-1 

and Triveni were 91, 77 and 79 days, resp8ctiv8ly. 
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12. There was no difference in grain yiela among 

th~ vorieties and Culture 10-1-1. The high'2st v"lue of 

grain yield ~as recorded by Jyothi at 110 kg N ha-1 

(5112 kg ha- 1 ) which was similar to the yiel,3 obt.::ined by 

Culture 10-1-1 and Triveni at 90 kg N he- 1 (5060 and 

4988 kg ha- 1 ). 

13. The per day production of Jyothi, Culture 10-1-1 

and Triveni were 42.65, 51.63 and 49.88 kg, respectively 

-1 et 90 kg N he • Jyothi increased per day production upto 

45.64 kg at 110 kg N he-l. 

14. Culture 10-1-1 reg.isten~d thO' maximum strow 

-1 Nitrogen incre2sed straw yiel~ upto 110 kg N ha • 

15. Culture 10-1-1 recorded th\~ highest benefit 

-1 co:::;t ratio. Nitrog(;n levels upto 110 kg N ha increcsecl 

-1 the benefit cost rc,tio in Jyothi and upto 90 kg i:\' he in 

Culture 10-1-1 and Triveni. 

16. The optimum level of ni trog~m ,yas \c.'ork,-,d out 

-1 to be 103.74, 97.48 and 93.07 kg he for Jyothi, 

Culture 10-1-1 end Triveni, resfectiv:)ly. 

17. Cul turF' 10-1-1 h0-d th2 highest r~py. uptake. 

Higher n1 trogen levt:-ls increaseD the ur)t<:;ke of all the 

nutrients. 



On concluding it could be stdted thflt 

Cul tun:,"! 10-1-1 was found to be most promising. It net 

only had the highest per day productivity but elso the 

10', 

benefi t cost rEtio. The present investigation shoves th,,- t 

95 kg N ha-1 each is required for Culture 10-1-1 and 

Triv·~ni an: i 105 kg N' ha-1 for Jyothi. This is in agreem~nt 

wi th the feed back from the T b: V 1;','orkshop that the 

farmers are applying higher levels of ferti:L.i~ers tnan the 

recommended dose. Hov:cver, since this is onlyctone ye, .. r 

tlv S Eme. 
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ABSTRI,CT 

An experiment was carried out in ~ lends 

during the ~ season of 1985 (December-January to 

M.arch-April) to ascert"in and compare the nutritional 

requirem~nt of short dur~tion rice varieties and pre-r~lease 

CuI tun~ 10-1-1. The treatments consisted of factorial 

combinatiof. of 3 veri,:,ties (Jyothi, Culture 10-1-1 and 

Triveni) and 5 levels of nitrogen (50, 70, 90, 110 and 

130 kg N ha-1 ) in Randomised BlocK De:3iqn, replicc;ted thrice. 

It wa.':> found t;-icit the pre-rel2ase CuI tur r:: 10-1-1 

had si~~nific.~ntly higher plent height, tiller nur:iber, 

leaf area index, dry matter production, nU!nc.ler of p<'micles 

per m2 and tnouS6n~ gr2in weight over ot~€r y;risties. 

Triveni recorded thE: highest filled grc:ina per ;;<:micle and 

wsiyht per peni.cle. There \\'8S no vc:'riation in grc.fn yield 

arlon<:; th::> c.}} tiy,:"rs tested. Culture 10-1-1 regist--r d ti~e 

nignest straw yield and nutrient upt, ke. eu:'" t')H" 10-1-1 

Applic'3tion of ni trogen incre~,sed th~ vcg,:::t.. tive 

charnc:tor~ anel yi,,~1(3 attrEmtes of rice vL::., plent height, 



tiller production, number of panicles per m2 , panicle 

Lmgth, panicle weiQht, filled grc:ins per p.:micle and 

thousand grain weight. The highest gr;:.in yipld an3 D"t 

income 'vc;as obtc.:ined by Jyoth1 at 110 kg N ha-1 i.md that 

for Culture 10-1-1 and Triveni at 90 kg N ha- 1 • Strdw 

yield and dry matter production were increas·2.d ufto 

110 kg i\i ha- l • The upt2ke of nutriE=nts wer-" also influ'-nced 

po.si ti vr.'ly by n.i troQ~n fertilization. l'he per dF<Y pror1tlction 

of Jyot'1i, Culture 10-1-1 and Triv~::ni vIas foun,':; to be 

42.65, 51.63 and 49.88 kg, respectiv~ly at 90 kg N ha-I. 

The present investigation revei:·L,-d +J1at thE:< optimum 

Iv>l of nitro(J,:~n fertilization to bs 103.74, 97.4' and 

33.07 ko ha-1 for Jyothi, C~lture 10-1-lnd Triv=mi, 

of CuI ture 10-1-1 ·.vas only 77 d<~ys comr.:<:,r~~d to thet of 79 

cost retio was hig.heC'st for Culture 10-1-1 thus iw'iic"ting 

blC scope of po~ularising this cultivar as a short ~ur2tion 

vc;ri?ty in !S2l.:t land. 
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