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1. INTRGLUCTICK

In Kereala, rice occupies an sree cf 7.9 lakh ha
producing 12 m tonnes of greins corming to about 30 per cont
of our totel re.uir:ment (Anon, 19€7). Althcush th= green
revolution hed g tremandcus impact on food greln oro ucki o,
tne sprecd of the high yizlding varistias was much slower
in Kerel=z. Cultiveticn of high yielding veri-tizs is
limited to only 26 per cent of the teotsl crop =234 arze in the
state compored to the naticnal averasge of 53 per cent.

This is bzceuse these voristies with hignor vizld potential
davzloged for & particulsr locetion end environmaent often
fare badly in another situation beceéuse of th. specific scil

climatic and fertiiizer requiremants.

For achieving the incrsased proiuctici potential of
new variztiss tecnnic:lly feasible @nd econcmicclly visnlne
agrotecnhni:ues are &c be developed for =ach specific locetion
teking intc considarction its complex interaction with scil

and climetlic foctors.

in inerzesing tho produetivity nitrogen earns its
prominencs mainly bzcause it is th= kev foctcr for the

realisation of yi«=1ld potentisl of modern verioti-s of rie=.
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Ths raspons= of nitrogen veries signific.ntliy with

varioties and locatluns.

The: 'Kole lands extending over an arec of 11000 ha

i Trichur and Maleppurim districts is an import:nt rice
grewing tract of Kercles, 1t is a flooud ;lain generally
lying 0.5 - 2.0 m bpelow sea lev=:l, subjzct to fro uint
ingundaticn of sees water which keep them under subm-rged
con2itions for neocrly seven months Zuring the yeer. The
main cropiing sceson in these region: is Kole sveson

(Dec mber-donuery to Merci-Aprii) for which snort ‘uratiocn

viriseti ‘s are gruwn.

Till now no deteiied study has been undert xon with
regard to the verictsl and menurisl resuiremsnts, especislly
nitrogen of this r2:gicn. Ths fertilizer rocomrendaticns for
the vaerieties gesnsrzlly grown in Kole lend are basad on the
trisls coniucted at other pleces ans as iguch no specific
recomy ndeticn has been esvelv:zd for this trect. 1t is
ors rvad thet fermors cf this aree gonoerclly grow rice
cultivers such as Jyothi, Triveni, Annapurn: and meny other

loccl verieties. They also apply more then 100 kg K ha—l

to gt en av rige yi=ld of sbout 4 - 4.5 tiha'l. The

pre relesase Qultur: 10-1-1 develo;ed at Rice Rege: rch Station,



Mannuthy is geining wide accegtinc: in Kole lends.

Th= present investigatlior was t erefore undertiken

with the following objesctives.

(1) To study the performance of Culture 10-1-1 in

compariscon with other prevailing high yielding verieties in el ¢

(2) To assess the response of thase high viclding

veristies and Culture 10-1-1 to nitrog:n fertilization.
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2. REVIEW OF LITER. TURE

Responsiveness t¢ nitrogen by rice verictiss is
one of the major factors contributing to veriction in
grein yield. Realisation of the highisr producticn

potential of ‘lioder:' varietiss ¢f rice recuires adecuste

nutrizsnt eppliceticn, es,ecielly nitrogen.

titrcecgaen io the limiting ei-om:nt in wost of thz
indien soils. In ediition, rice, kec.use of its unicue
growth hebit end hauitat/congenial for nitrogen loe:, hes
& very low nitrog n recovery. Nitrooen re-ulrsmeqnt of rics
varies vitn verieties, loceticns, soll, clirmatic and
menogemsnt £rctore. Heuce generel Fertilizer recommanda-
tions are mecnincless without & data base f[or each
specific locctiun. Neo work hes besn ccnucted in Kol

lands with ragird to varietel snd menurisl re airements of

rics, es; ecially nitrog:n.

The r~isvert litercture eveilehle on the resocnse
cf rice c.ltivers te nitrcosn and dts irflucne? on growth
end yiald cnerccteristices sre briefly reviewed in this

chaepter.



2.1 Influ-nce cof nitrogsn on growth charicteristics

The influence of nitrogsn on varicus growth

cnarecters i1s an established feoct.
2.1.1 Plant hsight

The respgonse tc nitrogsn vaery widely with varisties,
Differontiel res.onse of plant heicht to nitrogen in
Jiffer.ont verieties has been observed by Khan and

Vergere (19¢2) and Ustimenko et &l. (1%983).

Increese in plant height with nitrog-n should be
ex.ectaed as this element is found to enhance vagetative
growth es;eciclly if eprlied early. An increase in plant
neight with increesing nitrcgen application hes been
recorted by meny workers (Koyama et al. 1973:; Ir:thyer:j
arnd Mcracnen, 1980; De Dattes, 1981; Yoshide, 1981;

Ghobriel, 19&3 and Ramasemy, 198%),

However, knus and Sadfgue (1974) found plent height
te bhe uneffected by appliceticon of nitrogsn.
2.1.2 Tiller nunper

Vari=ztel verietion in tiller production is well known.

The abllity to utilise the ad iticoral nitrogon eveileile
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for tiller production is purely & veriztel treit. Stone
and Steinmetz (1979); Lal (19&1); Latif (19£2) and
Sheik Dawood {(1988) observed vaericticn in number cf tiller

for the diffar nt rice cultivers tested.

Tiller number is found to be increas=d by nitrocen.
Positive correlation of tiller production with incrementsl
levels of nitrog=n were reported by Tanaka (1972);

Rego (1973), Balasubremaniasn (1980); Noosa an? Varges (19€0);

Remesamy (1982); and Ram et &l.(1984).
2.1.3 Leaf area index

Veriztion in leef area index with varieties hes
been repcrted. Stone &nd Steinmetz (1979) register=d
veriztion in leaf area index among varieties tested which
they attributed to the differentisl tillering cespescity and
size of lesves. Lal (1981); Pillail and Krishnamurthy (1953)
ernd Krishnakumer (19€6) also rzgortzd similer resuits.
However, results of the trisls conducted at IRRI (IKKRI, 1970)
did not indicete any optimum leef area index for varieti s
tezted eventhough yield esppearesd to increase with lesaf

arsa 1ndex.

Tanaka et al. (1964) and Das Gupte (1969) repcrted

thet nitrogen application resulted in incresse in leef
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area index. Abdulgalil et al. (1979), lLieuller et £1.(1979)
Kupkanchenckul éné Vergara (1°80), Ramesamy (1982),

Sadeyap.an (1982) and Salam (1984) also register:d an

increese in lesf aree indes with enhenced nitroge:n agplication

in differ nt varieties tested.
2.1.4. Dry matter producticn

Dry matter production is depsndent on factors like
plent height, tiller number ond le«i ars: index.
Chinnaswamy and Chandrcsekheren (1977) found veriation in
nitrogen response smong veristies tested.. IR-8 was found

to ircrease th: Adry matter production upto 160 kg i ha'l

wiiereas TKM-6 showed incresse only upto 120 kg N ha'l.
From the trials conducted by Macalinge et &l. (1977),
veriation in nitrogen response was noted among ik-2& and
Ik-38 whicn was attributed to the diff-rentizl res,onse of

CLY &Ly

leecf index and tiller number to nitrcgen. Agaisimani et al.
A

(1983) slso reported veriation in response of two varieties

Ratna and Sakit in dry matter production,.

Usade (1967) opined that fectors contributing to
dry matter .rosuction as w=1ll as rate of photosynthesis per
unit leef erea were easily influsnced by nitrog:n. Varma (1772)
obsecrvad incrsese in dry metter pro’ueticn in four dwarf

rice cultivirs upto 160 kg N ha'l. Beye (1977},



Haque et gl. (1977), Balssubremanian (1980), Nagrs end
Mahsjan (1981); Prasad (1961);:;Upadhyay and Pathsk (19£1):
Sadayappan (1962), Rojas et &l. (19£3) and Salem (19¢4)
also reported increased dry mattor croduction in differant

rice verieties with additional levels of nitrogen.

It can be concluded from the report of above
workers thet vegatetive growth cherecters were significently

influ=nced by varizsties anid nitrogen levels,

2.2 Yield attributes

2.2.1 Productive tiller per m2

Production of effcctive tillers is & vorictel
cheracter and its response to nitrogen variss. KRurup and
Sreedharen (1973) reported differernce in numb:r cf
effective tillers .roduced in vaoristies Karune and Anrna. urna.
Krishnakumeri (19£3) pointed out that the retio of eff ctive
tillers to tot:l tillers veried with verietiss. She also
observed thet this value was not constent for Jyothl and
IR-8. Ustimenko et &l. (1983) observed varicticn in
effective tiller production with nitrogsn in all the varieties

tested.

Productive tillers had a positive relaticwship with

nitrog=n levezl in Talchung (Native)l and IR-8



(Chaudhary et al., 1969). Pande and Singh (1970),

Ishizuka (1971) and Koyama et sl. (1973) have opined that

th= increased panicles per mz production with increm=ntal
nitrogen as the main attribute in deciding the grain yield.
knus and Sadecue (1974), Abrsham et al. (1975) ana

Padmaja (1976) also registered increase in productive tillers
with nitrogen. Nopsa end Vargas (1980) reportzd a linecer
incresse with increasing nitrogen level from 50 to 200 kg ha'l.
Singh et @1.(1981 a ), Ghobrial (1983) and Singh gt 8l.(19 4)
also ouservaed an increase in productive tiliesrs upto

1

120 kg N ha ~ in different varieties tried.

2.2.2 Length of the penicle

Kurup end Sreedheren (1071) observed veriation in
length of paniclc with added nitrogsn in varieti:s Karuna
«nd Annapurna. Sreedhcren (1975) also oisserved veriation in
penicle lengtihh among tne four verieties, viz. Bala, Ratna,
Vijaya ¢nd Jayanti tested. Differsntisl nitrogen response
by varieties tested were also observed by Krishnakumar (1986)

and Sheik Dawood (1986).

Chaudhary et al. (1969) esteblished & positive
correlation betwesn sanicle length and levels of nitrogen.

Kurup and Sreedheren (1971), oreednarsn (1975) &nd Latif (19£2)



also obs-rvzd increesing trend In pinicle lwngth with
increesing ritrcg n levels. Hovever 3ingh et gl. (17:£4)

Aid not obssrve any increoase ir penicle langth vith

increnocntel dese of nitrogon.
Ze2e3 vanicle woight

Verieticn in penicle weight eamong veristiss with
iner m ntoel l=2vels of nitrocon is alsc revorted (sresdicren,

1975 ¢nd Jeikumiron, 19901),

Benw:ricicl influsnes of nitro.sn in iocr-asing

penicle wi:ignht was repcorted by meny worters {(Fodmaje, 1976

Subbiah e ¢l., 1977; 5re:dheron end Vemadiovon, 19€1;

o
hER
cnd BILsnnEsuiedy, 266 .

2.2.4 Rumboer of fillsd ¢roins =»r renicie

Versetion an the mams r cof fil:ed (x sz 2r vanicls

amony véristi.s were ropourted by Lrs end BRebsdevepra (1272).

Ustlmenko et ai. (1903} and Rrishnekuwcer (315 €} <lso ooserved

e

(Xa)

Tiificres wces in f£illied groins per panicle among the

veristias tested.

witrogm ap.licoetion was fcand e Locroeose the

£il ing ¢of 4r-ins and & positive retctic: ship vas est:.Dbli hed

[N

betwean nitrogen lev ls znd filled creins per snicle by
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Cheaudhary gt ai. (1°69)  Pande end Singh (1°77):

Isrizike (1971): Xovame gt el. (1772) ard Meri (1°77).
ir ketne v incr=ose in fi
aitrog nousto 120 ko b ha T was report:d by Singh 2t 8l

(1981 ©). Subbich (1983) obszrvesd a linecr r=sponze to
nitregen only upte 90 kg N ha'l. Singh 2t 1. (1974,
recoerded ¢ sigrificont increese in filli~A gr.oirs o1

. - o~ -1 -1
cnicls for 15C kg b ha cver 7% k¢ It ha 7. dovever,

I

oLov steve 2t al. (1094) oculd acricve ar it cr ose only

A -1 .. ;
o te 100 kg N ha 7 with the vericty Arcioene.
2.2.5 Filtine  crerrtigs

Ote end Yanedo (1968) did not oossrve nuch increras

iv oapivelot cterility in viriecies woich ars ~jonle

S iiciticr. But

sterility ves found to lucresase o to 106G r oot in less

ity vas wore

=t

resLcrslive voriovisca. Tney opined t &t st

fnd
~—

iv & cise ¢ ipdige verdieti s. Murtny e ¢ suopthy (00
e Lt ted s Lkt o+ sterility in 2500 =intries from tie

vorrme Lagsr cotlasetion at CRRI, Cuttack ant icurn” thet it
veried from 1 - 100 per cart. The st riiity wes highar irn
[%

:t '6‘1:» (1 [ 3>

iv Lot sterility

3%




Teneka et al. (1964) and Matsushime (1970)
obszrved that perc:qontege of filled greins decreacsed with
hign nitrogsn ap.licuticn. This was attributed tc the
production of more numboer of spikslots leading to a lower
p rcentegs of ripsned greins, ayebi end Daileschi (19°1)
and Rojas et el. (19£3) raported an increasc in decd and
shrivelled ¢r ins with i..creased nitrogen éepplicaticn. They
observed thet spikszl: t sterility was increased wite

incr=zese in nitrogsn from 0 to 240 kg N ha'l.

Z2.2.6 10060 grsin weight

1020 grzin weight veries with varietl s as it is a
veriotal troit, DPiffer nces among veristies with additicnal
lev-:ls of nitrog:n ware reported by many workers (Kurup

and Sreedharen, 1971; Jana et @l. 1981; and Krishnakumer,1986).

Kaliyenikutty st al. (1569) &and Abraham et al.
(1975%) est.sliszned & Lositive correlation betveen levels of
nitrogen and 1000 grein weight., Incresse i 1000 greain
waiyht was also observed by Padmaja (1976); Tayebi end

Dadaschi (:19&1) and Hebeeburrahman (1983),

However, Koyeme et al. (1973), Senchez et ai.(1 73),

e we—

tnus enl Sadeque (1274), Pillei et sl. (197%),

o]

Kupkanchanekul ond Vergaera (1980) and Singh =t al. (1974)



failed to register any difference in 1000 grain weight by

increased N application.

The varietal response to nitrogen with regards to
yield attributes is an established fact. It can be deduced
from the works mentionsd above that the yield attributes
namely panicles per m2, penicle length, panicle weight,
numbers of filled gr«ins per panicle and 1000 grsin weight
were positively correlsted with increesing nitrogen levels.
Hovwever, filling percentage was negastively correlated with

increased nitrogen.

2.3 Yield

2.3.1 Grain yield

Since nitrogen response varies from soil to soil
¢nd there is not much work done in Kole lands where the
present study was conducted the relevent detcils in other
soils and locations with different veri«ties are reviewed

to get a comparsative idea.

Chaudhary et al.(1969) registered a linear response
in grein yield with application of nitrogen upto 135 kg N ha"l,
Rego (1973), Raju (1978), Sharma and De (1979) and Rao and
Rao (1980) also reported increasing grein yield with nitrogen
application. Subbiah (1983) found linear yleld response only

upto 90 kg N ha~l.
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Dwarf indicas responded ;rogressively uprto 105 kg
¥ ha”! (Chendler, 1966). Padhi and Misra (1968) achievad
marked difference in the response with dlfferent cultivers
to levels of nitrogen. Lanka (1969) observed variastion in
response of varieties to nitrogen. The response per kg of
nitrog:n was 21 kg for Taichung (Native)l, 13.1 kg for Ptb 10
and 12.4 kg for Tk 6. Lanka and Behers (1969) from their
trials with Teiwanese veri:ties reported yield increase uzto
120 kg N ha'l, mainly by increasing fertiles groins per
panicle. Rice cultiver Padma showed vield response upto
150 kg N ha~! whereas rice cultivars IR-5, IR-8, Jaya
and Hamsa increesed yield upto 240 kg N ha™? (Hiltor, 1871).
From the triels vith eight short durstion rice varisties,
Subbiah and Morechen (1974) observed veristion in
yield response to nitrogsn. The resconss was linecr for
some varieties and quadretic for othersz. They also
recorded yield response upto 166 kg N ha-i. Psndey and
Sharmz (1975) found that rice cultivers Bale, Padma,

Ratne and Sebarmatl responded upto 150 kg N ha-l. Supriya

and Kalings-2 also responded only ugto 100 kg N ha"1

(8ingh and Rao, 1977). Long torm fertility exp-riments
conducted at IRRI Philippines revealed yileld response urto

1

140 kg N ha = for rice cultivers IR-8, IR-36 ond IR-48

(IRiI, 1979). From zncther triezl that conduct=d st IRKI
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@
-

(IRRI, 19¢0) the eerly meturity linss ev:luited shove
. . , -1 . y .

vizld resg onse upto 100k¢ K ha ~. Jane gt 2l. (1971)
ngrved tost IE-8 end 1Ih-879 ircrecssd yizls upto 147 =g

=1 raraeAd 1k T v e

N ha and decreased vith 210 kg & ha 7. Prese? zt al.

(1 %2) roecorded veriition in responsa to nitro n in four

veriotioss tested v o -as Peersn end Anandin (1773) obsorv-d

verictics in nitrogen res.onse in ten rice cultiv.rs tested

Cf thz tun pre relsase cultures tested only +« P 2490 and

ord

<30 2730 soceed yiedd respoense bt 12U Kg o 6oha T

risoneswner (198e) rocorded Aifferenece in yi-13 ros. wnse

)

among to teuw verietiss, Ix-50 and Co 37 trin?

Viriction of yisld response te nitroo n with scils

neve veen reurted by Welis (1972). s fuund thit yleld

1

responded u, to 159 kg & ha ~ in silt loam scils and u to

! L. (1079

136 k¢ N ha =~ in heevy cley soil. Khatus st i

ovuszrvaed Adifler nees 1o nitrogen ra2s;onse of same cultivers

wit. iffer nt scils. Jeya show=d ield res orse arto
o v =1 : 5 . .

1.0 we W ha in alluvicl and red scils e ¥ usto 60 ky o0 ha

in letsrit- soils. In alluviel s=oils vi-Ll7 r=s onse uwto

- B s —1 N . » . -y ]
100 x~ Iv ha viere rzgi-tercd by Georgiev ~n. oj-riska

(12:1). In light textur-d soils Singh gzt gl. (171 a)

, . . - . -1 o \
bzerved yiolld reoconse upto 120 kg & ha 7. Vishwaneath et

(i9¢3) regpcrt:d yield res cnse upto 120 ko i ha'l in red4

[ %]

o
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sandy loam soil. 1In clay loam soil Srevasteve et al.

(1984) could obtein yield response only upto 100 kg N na~t

with variety Archana.

From the ficld triesl conducted at IRRI, De Datta

et al. {(1968) reported maximisetion of yield for IK-8
in dry seasons to be at 120 kg N h&z-1 whereas Sre~dharen

cnd George (1968) obteined a progressive yield incresse in

IR-8 during dry season upto 160 kg N ha=}. The trials

cenducted at CRRLI Cuttack (CRRI, 1970) reveal that for
varisties optimum level of nitrogsn was 150 kg N ha‘l in
rabi seszson snd 80-100 kg N na~! in kharif sesson. Pandey
end Dag (1973) found thet in dry seazopn yield responded

1 5 ~ -1
znd in wet season urtce 120 kg N ha ~.

upto 160 kg N ha”
Murthy =nd Murthy (1978) reportsd £7.8 per cont increase

in nitregen response during rabi gver kherif. Rzo et

‘ﬁ)
'._J
-

(1980) @nd Venksteswarlu end Singh (1980) obteined yield
responss upto 100 and 128 kg N ha~1 respectively Jduring
kherif season. Chatterjee and Maite (1981) observed

yield response for dwarf vorieties tested betvesn 100-120 kg
N ha~l in Ary seoson end 80-100 kg N ha~1 during kharif.
Grein yield increased lineerly uptc 120 kg N ha"l during

dry seascon whersas it increcsed only upto 60 kg N ha"l in



wet seezson (Fagli and De Datta, 1981). Sreedharen and
Vamadevan (1981) also reported that positive increase in
grain yield was noted upto 160 kg i na~l in dry season

and upto 80 kg N ha™! in wet sesson.

The optimum level of N for Teichung (Native)l
was found to be 150 kg N ha~! (Bathkal and Patel, 1970).
Sarkar and Sinha (1273) reported the optimum level of
nitrogen for verieties IET 1991 and Ratna to be 178 kg ha~l.
Singh and Pal (1973) registered maximigation of yield at

1

150 kg N ha ~ for veriety IR-20. Of the eight verietiss

testad by Mengel &and Leonards (1976), five veri ties

1

maximised the yi=ld at 136 kg N ha"~ whilz the others at

181 kg N ha~t, singh 2t al. (1977) found the economic
optimum for sevsn rice cultivars to be in the: rangas of 114
to 130 kg N ha~!. Singh end Modgal (1977) reportad the
economic o timum dose of nitrogen (kg N ha‘i) for varieties
Jaya and 1.-20 to be 158 and 116, respectivelyv, Trials
conducted at Maligayas Rice Rese rch and Trairning Centre
revealed that maximlsation of yield for IR-36 and Ik<50
occurred at 120 end 150 kg N ha™} (IRRI, 10€1). Retna
produced the highest yizld at 120 kg N ha~1 (singh et al.

(1981 b).



Howsver, 3edyapran (1972) found no rasponse in

IK-20 beyond 100 kg & ha™!

wherees Devi et zl. (1981)
did not c¢userve any significint increase in grein yield in
rice cuitivers Aswathl @nd Triveni with increase of

nitrogen from 40 to 120 kg ha‘l.

It cen e inferred from the reports of aoove
workers that nitregen snhanced the groir vield, Response
to nitrogen among verieties voried widely with loceticns.

Brendon (1%:2) also owservad simiiosr results and opined

that genersl recomnsinictlon are meoningloss without a8 date

(2]

Or @sciy 30L1.

o’

[
®

&
2.3.,2 Straw yield

durup oanl Sresdherin (1071) onserved difference
in strov yield among varisties Kaouno and Annapurna with
increcased nitroyen levess. Chinnaswvami sud Chundrasekharen
(1977), Prasad (19:1), Latif (1372) «nl irisinskuner (1986)

also repourt.d veariction in straw yvieild amony verictiss,

Lanka (19269) repcrted that strew vield vas
increas=d usto 160 kg N ha~1 for veériety Tailchung (Native)l
¢n3 Annapurnc. Kurup and Sreednersn (1971) found the
straev yield decreasing aftzr 100 kg N ha‘l. Rego (1273)

and Padmzjo (1976) also got increased strew yieid with
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incrementzl nitrog n level. Patel et al. (1978) from

their trisl conducted in dry season recorded maximisation

of strew yield at 160 kg N na~-1

for Kalings-1, Ratns,
IR-22, IR-28 and Pusa 33. Georgiev and Bojadziske (19€1),
Agaisimani (1983), Habeeburrahman (1983) also reported
straw yield increasse uptc & certoin level sfter which it

decreased. A linear increase 1in straw yield with nitrogen

applicztion was observed by Salam (19¢4) and Reddy (1985).

However, Santhi (1985) recorded a decr~ase in

strew yield beyond an applicction of 75 kg N ha~l,

2.3.3 Harvest index

Sreedhersn (1975) observed that variation in
harvest index existed between varisties tested. Macalinga
et al. (1977) also brought out variastion in harvest indices
arong rice cultivsrs IR-36 and IR-28. Prasad (1991)
reported difference in harvest indices among the cultiv:rs,

Ssbarmati and Puse 33. Son et al. (1983) also reported

gimilar roesults in verleties tested,

The beneficiel irfluence of nitrcgen in increesing

harvest index was reported by Sreedhar:n (1675). Prasad

(19€1) obteined an incr @se in harvest index upto 100 kg N ha”

1



ne
<o

after which it decreased. Latif (17£2) and Habeaburohman
(19£3) also reported similar increese in harve.t index

with nitrcgen.

However, Kupkanchanakul and Vergara (19€0),
Venkateswarlu and Presad (1902) and Son et al. (19¢3) did
not nctice any varietion in hervest index due teo nitrogen

applicaticn.

2.4 Chemiceal studies

2.4.1 Prot=in content of the grecin

Vari=toel differences in protein content was
reported by Kido and Ysnetori (196€). They copined that
small grailn varioties in general had high crotoin then
pold grain tyne. Padma;a small grein tyye}r*cerded higher
grein protein content than IR-8, IR-262 and IR-S
(AICRIP, 196€&). Kurup and Sreednerin (1971) observed thet
variety Karune had high r protein content thon Annapurne.
Kadrzkar end Mehta (1975) observed & lineer increese in
srotein content with incressed nitrogen lev:l in rice
cultiver IR-E. However a negative response was obtsined
with higher nitrogen levels in cultiver Patni-6. Sresdheran
(1975) and Latif (19€2) zlso cuserved variatiorn among

varieties with regard to grein protsin content,
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An increase in nitrogsn rates resulted in a
linear increase in protein contznt of the vericties
tested (Rao, 1969; Ahmmed, 1970 and Ramanujam and Rao, 1970).
De Datta et al. (1972) found thet protein content was
snhanced from 9.5 to 10.2 p=2r cent by increased nitrogsn
egpslicetion from 30 to 150 kg N ha-l. Mearasahib (1772)
¢nd Rego (1273) also reported progressive increase of
protzin contznt with enhanced nitrogsn appliceticn.
Abrehem gt al. (1974) obtcined maximisation of grain

1

prot=in content at 120 kg N ha"~ in Triveni. Pisharoiy

et gl. (1976):; Rabindrs st al. (1977); Sadeya pan and

Kolandaswamy (1978) and Habeeburrahman (1983) also recorded

increase in protein contont with addition of nitrogsn,

However, Muthuswamy and Raj (1973) could not get
ény incrzsese in protein content with differ-snt lesvels of
nitrxcyen renging from 0 to 160 kg N ha™} in four virioties
tried., Georgiev and Bojadziska (1981) and Tak 2t &l.(1502)

also reported simlilar results.
2.4.2 Nutri-nt uptake

Difierential response of nitrogen uptiéks amwong
verieties to incrs=esing nitrogen rates was ragorted by

Kurup and Sreedharen (1971). Gostenko 2t &l. (1976) found



the differ=nces in response to nitrogzn being small=r
“uring eerly growth steges end marked from booting stege
onwards. Khan and Vergara (1982) also observed differznce
in response for h upt:-ke to epplied nitrogen in ten
differesnt verieties tried. Latif (1982) also reported

similar results.

Russel (1961) pointed out that the nitrog:=n
uptike increased with stages of developwent «énd the upteke
values wers et veak at hervest. Seadeanonden 2t z2l.(1969)
found the nitrogen upteke repid tc start with and the
inecrease was marked during the flowering stage. They
also observed significent correlation betveen the uptike
o D oend ¥, N and F and N and K. Kurup and Sreedharen
(1971} and Varma (1972) r=marked that apt.- ke of nitrog=n
was incraased by nitrogen applicotion #nd Lercentege of
nitrege:n trenslocated tc grain decreased with incr-ased
nitrocen 1ov ls. Sarkar and Sinhe (1973) also got similer
result with uptake at 150 kg N ha-l. Abreham et al.(1976)
found the nitrogen ugtcke by straw increased upto
120 kg N ha=) and that by grain upto 80 kg W na~! arna
tha totcl nitrogen uptekes only upto 80 kg N ha'l after

which it decreased. Khan and Patnek (1276) also reported

similer results. Increese of nitrogsn upteke with
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incrementsl nitrog:n levels was reported by meny workers
(Fil:ai and De, 1980 b; Habeeburrcehmen, 1983; Salem, 1984

and Reddy, 1985).

However, Bredero (1965) concluded from his stu‘ies
that nitro.=n was absorbzad indejendent of the rote of
nitrogen applied, provided suff{icient soil nitrogen was
aveilable for uptike. Logenathan end Rej (1972) also found
nitrog:n upteke unaffected by verieticon in dosage of nitrogen

ap.lied even upto 160 k¢ N ha™l.

Hanwey (1962) found that higher uptaske of
nitrogen resultsd in gr ater abscrption of ghosphorus.
Shinde and Dutt (1964), Brederc (1965) &n? Ramanujam (1967),
Kelyenikutty (1270), reported that nitrog=n upt<kas
determined the -~hosphorus and petassium upteke, Sedsnanden
et al. (1969) ¢nd Alaxsnder et al. (1974) obszrved
significent correlation among nitrog:n end phosphorus
uptake. K unteke was also incrrased by nitrog-n upteke
(Goy claswamy and Raj, 1977). Singh and kodgel (1278)
registered an incr ase in P and K uiteke dus to iincreased
nitrogen., They also observed variestion in K uptoke dus to
increased nitrogen spirlication among verletiess though P
uptake was not =ffectad Dy variztal veriations, Balesubramenian
(1978), Piliai and De (1980 b), Latif (19¢2) ané Salam (1984)
also recorded increase in P and K uptake with increassed

nitrogen aprplication.
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3. MATLRI~ALS AND METHODS

The present investigotion to stufy the response of
Modern rice verieties to nitrogon in Kole lands was 12i4d
out in & cu:rtivitors fi«ld in ths Kole lends of Trichur
district during the main (Kole) seeson i.e, December-January
tc March-Acril, 1985, The materi-ls used and mothods adoptsd

fcr the study are given below.

3.1 Xole lands of Kercsla

The Kolc lands of Kerela congrises the Chowghat and
Mukundorur-m tiluks of Trichur district and Fonneni teluk
cf Mal=pour:-m Jdistrict and extends tc sn ar=a of 11003 ha.
The trect is boriared by hilly tract on th=2 east, Kanoly
can:l on thz west, Mariysd Kayal in the south and Muthur
kayel in the northh., It is Arciped by two rivars via.,
Karuvonnur #nd Kechori. They lie betwe n .5 - 2.0 m below
mean s=28 level and ar- waterlogged &nd submerged for mejor

paert of the yeer.

The soils of this tract are very unicue and are
genzarully classified inte low lsands and uplands. The low
lying Kole fizids repressnt the pledoment typs of derosit

1

silted up in the floud plains by alluvium “rought docwn by
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the rivers, the thickness ¢f wvhich veriass frowm 10 15 metors.
Trudls is of sedimsntery in origin &énd vhen dug up at places

wither=73 treo trunks and lime shell deposits ars seedn.

In low l&nd cne crop of rice (Punja) in sumer is
gensreliy t-ken and in some places an ad iti. a8l crep is also
t«kon. During June July to Ncvemver-Dec:mber tns entirs» ares
will be under weter. Uplends soils ere letesrit: with lesser
amount of silt «ndt clev. & ecoconut based crop, ing settarn

is follicwed in thils ragicne

Gil o ricteristios

L.

rdemeed (1975) conducted a fertility investigoticn in
tor Kole soils of Rerelcs The surfice horiwzon wag heovy
in textur= with leyge rosorticn of clay and org nic mettor
in th: rings= ootwe n 1,97 to 5.58 ner cant. Very high

content of oroonic wmetiter (30 to 70 per cont) in tos lower

horizon indicetezd the existernes of pest t sre.

in gener'l t » Xgl: londs are highly aciic with
everdgo ph peing 4.1 an? oC varvirg hetvesn 0,1 tc 15 m.mhos
ct 257 .. Wims re uviremnont of surf.oce scil ranged from

4 to 15 t Cocl me. The avirege N, PO K, 0, Cal anad ¥g0

¥ 20 X

contant of surf oo scil were 0.34 .er cent, T.13 .4r cont

cm



Table 1. Mateorologic.1l data for the cropping period 1984-'8S5

(°C)

1 January 1-7 14.7 32.1

2 a-14 32.5

3 15.-21 - 33.1

4 22-28 - 34.7

5 Fabruory 29-4 - 32.5

6 5-11 - 34.7

7 12-18 - 35.4

8 19-25 - 36.1

9 March 26-4 - 36.8

10 5-11 - 37.0
11 12-18 em 35.5
12 19-25 - 35.7
13 Avril 26-1 2.0 35.€
14 2-8 17.3 35.3
15 9-15 - 35.4
16 16-22 - 3.3
17 23-29 3.0 35.9
18 May 30-6 - 35.9

Minimrum Relative Pan Sunshine

temp. humiity evopora-~ hours
(°C) (20) tion (mm)

21.9 73.0 36.4 9.8
23.7 £7.0 47.9 2.5
21.5 52.0 62.1 10.4
22.7 56.0 71.2 10.3
21.6 64.0 56.8 6.2
23.1 6.0 42.5 9.1
23.5 46 .0 39.3 10,1
22.8 61.0 44.1 10.0
23.6 6.0 4E.5 9.7
24.7 54.0 5g.2 8.6
25.5 70.0 66.5 8.3
25.2 70.0C 49,0 7.4
23.8 69.0 47.5 £.6
25.7 66.0 46.4 6.6
25.4 65.0 41.0 9.2
25,2 67.0 49.8 8.8
26,2 65.0 47.7 2.4
26.5 66 .0 48.1 g.B

9¢
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0.18 per c=nt, G..2 per cent and 0.21 per cent r=spectively.
High cation exchange capacity (27 tc 48 me, 100 gm of soil)
indicate the pressncs of 2:1 type of cley miner<ls. Averige
A1203 : FeZO3 r¢tio was found to be 2.4 wr cent which

izdiceted accumulaticon of iron in these svils.

3.2 8it: cof tne ex. :rrimsnt

The ex.criment vwas leid cut in the Arunury Kole neer
sravu in the Trichur distriect cf Kercic. The land rsmein
submerged after the crop.ing pericd an” is .90 m below te
mean Seé levol. It is situeted at 1279 32' portn lotituls

en? 74° 20' cast longitude,
3,2.1 Soil

Tho soil wes clayey in texture com rising of
£e23 per c-nt send, 13.86 .er cont fine sond, 21.66 ner cont
3ilt and 56.25 ver c:nt claéy. Chamicol anelysis revesl
tiiat the scil hed 0.19 per cont teotel nitroeg n, 4.9 om

availeble PQO and 62 ppm emchangechis K an® hed & pH of

5
5.1 in 15 2.5 soii wetir extract.

3.3 Climcte

The area roc ives reinfoll meinly frow ths Soutr west

mornsoon and to a c=2rt o in extent from hiorth Lest Luensc.li.
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During the crop;ing period th: area reccives a few summer
showers. Datz pertsining to mean maximum &nd minimum
tempercturs, mezn relatlive humildity, mean pan evaporetion
and sunsiine hours recorded during the cropping season at
the Agro Meterological Observatory in Mannuthy are given in
Table 1 and Figure 1. The table also givesweekly rainfcll

which shows that weather condition received is normal.
3.4 Season

The ex.zriment was conducted during the main Kole
season 1l.e. frcm Decomber~Januery to March-April cf 19865.

The crop was irrigeted by canel system of irrigeticn.
3.5 Crop;sing history

The experimsnt fi=l1d4 was single crop; ed Kole land
where rice was continuously grown yeer after year. Tha

lend remeined submerged during the rest of the year.

3.6 Maturials

3.6.1 Cultivars

The cultivars used for the investigstion weres Jyothi,

Cultur= 10-1-1 &nd Triveni.

Jyothi is 114-125 day photo insensitive viriety with

r2d long bold greins with a potentiel yield of 6 t ha'lfdnm/*
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Parantedge

Petsz x Des Gee Woo Ga=n
IRZ8 x Ptb 10

Jyothi

Culture 10-1-1 was developed at Agricultur<l Resezrch
Stetion, Mannuthy, Trichur. 1t is red kernsled semi tell
short dureticn type having high utility for Kole léends of
Kerala. Though th=2 Culture 10-1-1 is not rel=scsed a very
lerge area of the main Kole crop is grown with tnis

pre release Culture 10-1-1 in Trichur district.
Parantege

Tsai Yuen Chung x Dee Gee Woo Gen
/
Ptb 10 x T (N) 1

Culture 10-1-1

Triveni is & shiort durction photoinsensitive veriety

witn white long bold ¢greins. The duration of the veristy

renges between 95-105 days and its yield pot=rtisl is 6 T ha~?
/’ /‘J_nt":/ ‘ry(r;v,T‘
Parentage

Tsel Yuan Chung x Pee Gee Woo Gen
T () 1 x Ptb 10

j(/
ve

Annapurna Ftb 15

Triveni

FPth 10 end Ptb 15 ars selecti.ns relsase’ from Rice

Research 3Steticn, Pettembl.
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3.6.,2 Fertilizers and lime

Urea (46 per cent N), Superpnosphete (16 p=r cent
P205) and Muriste of Fotash (60 per c<nt KZQ) were used for
the experiment. Calcium hydroxide was used as the liming
meterizl. Uniform dose of 45 kg P, 45 kg K, 600 kg lime ha~!
and nitrogsn at the sgpecified levels were applied compered
tc the genercl recommendation of 70: 35: 35 kg NPK ha“l
adopted in Kole lend for the high yielding short duretion

vaerieties,

3.7 Methods

3.7.1 Treatments

The tredtient consisted of factoriasel combincticn of
Culture 10-1-1 and two cultivars of rice and five levels of

nitrcg.n.

Cultiv:-or:

V1 - Jyothi

V2 - Culture 1C-1-1
Y - Triveni
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N levels

N, - 50 kg N ha~1
N, - 70 kg N ha~1
N, - 90 kg N ha~?!
N, - 110 k¢ N ha™!
N, - 130 kc N ha~1

3.7.2 Design and layout

The investigetion was laid out as 3 x 5 facteriel
Randomised Block Design with three replicetiins. The
treatments werz rendomly &llotted to plots. The layout
plan and sllocetion of treatments for the exp=riment are

given in Fig.2.

2.7.3 Speacing and plot size

a. wpacing 15 x 10 cm2

De FiOt size
- 2
Gross € x5m

Net 4.65 x 4.2 m2

Cc. Border rows. Three rows of plants were left as
becrder rows all round each plot. One additicnal row was
laft length wise (6 m 3ide) to facilitate periciical sampling
of plant metarial and the n:xt row was also lzft to avecid

possinhl=s effect on the net plot.



3.7.4 Details of field cultivetion

All op=reticns wers done in accurdance with the
Peckage of Practices of Kerele Agriculturasl Unive:rcity

(KAU, 1986).

The main field was ploughed, puddled and lesv:1lz4.
Lime was incorporated with the last ploughing and washed,
Plots of 6 x 5 m2 dimension were demarcceted by bunds of
30 om width and hsight. Twentyone day cld seedling of
uniform growth were trensplanted on 1lst Fe-ruary 1985 at the
rate of 2 ~ 3 seadlings,hill. Gap filling was 3one @an
seventh day after planting. The crop was giv:n two h&nd
wezdings at 2:2nd end 40th dsy aft:r trensplanting. The
plots were kept under 5 com continuous submergznce from the

dete of planting to 10 days before harvest.

3.7.4.1 Ap.licstion of fertilizers

Basal dose o¢f 45 kg P was inccrporcted at the time
of levelling in the demarceted pleots. Half the dose of
nitrog=n as per the trastment schedule and half of potassium
recomuended were applied 10 deys after transplanting.
The belence fertilizers were applied 21 days aft r the first

apiplication.
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3.7.4.2 Crop protection

Adequate plant protsction mecsures wer: taken

whenevaer it was found necessary.

3.7.4.3 Harvesting

Jyothi was harvested 91 days after planting on 3.5,1985,
Culture 10-1-1 was hervested 77 deys aftar plenting on
1¢.4.85, Triveni was harvested 79 dcys after planting on
20.4.1985, Border pleénts on all the sides of the plots
wers harvested first snd the nat plots were then harvestad

and threshed.

3.& Cbserveticns rocorded

3.8,1 Biometric observation

For reriodicel osservioticns, thre sampling units cf
two x two hilis (Totel 12 hills) were randomly selected in
each nlot azs suggested by Gomes (1972) an’d the following

observations were recorded.

3.8.,1.1 Height

Height was recorded from the base of the glant to
the tip of the topmost leaf at cctive tillering. At flowering
and harvest stages the height from the base tc the tip of

tine taliest penicle wes teken and the mean height vworked cut.,
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3.8.1.2 Number of tiliers per m2

Total number of tililers of all the 12 hills at
active tiliesring and flow:ring stages wvere r corded and

- 2
expressed as number ¢f tiliers .er m",

3.8.,1.3 Leaf er~c index (LAI)

Lecf area index was calculated by adepting the method
suggested by Gomes (1972) at activ- tillering, flovering

and harvest stages.
3.8.1.,4 Dry matter producticn

Dry matter _roduction at active til.ering and flowering
stages wer- found out from the samples drawn out for measuring
lecf aree. The grein yield and straw yield were added

together to get the dry matter groduction at harvest.

3.8.1.5 Yi=21d attributes

3.8.1.5.8 MNumher of penicles ner m2

The tot.l number of ganicles from tn= 12 randomly

selected hillls wers counted and ex,rassaed as number of

. 2
penlicles per m™.



3.8.1.5.b PFanicle langth

Length of randomly selected 20 peénicles were measurs=d

end meen of it wes celculated to get the panicle length,

3.5.1.5.c. Panicle veight

All the 20 penicles of the sample tzken were weighed

end weight per panicle was calculated.

3.8.1.5.8 dumber of filled grains per psanicle and
filling percentege

The penicle from the sample selcected were threszsned

and the nunber of filled and unfilled Jr:ins wers ccuntel.
From this the filling yercintage was calculetzd,

hMumber ¢f filled gr ins .er penicle
Filiing , ercentagn- _ x 1o¢

FRe— B s e e s A od Sk A s o e

Totel numbazr of greins per reanicle

Two sets of filled grains, 500 eact wer= counted,

welghed separotely and added to get 1000 gresin weight.

3.8. 1.6 Gr‘in }-’iﬁ;’ld.

The nzt plot grein yield was teken aft-r dryving in
th+ sun fcr 3-1 days, winnowed,clesaned #n?d exgress=d as

yiz=1ld kg ha'l a2t 14 . »r cent moisture.
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3.8.1.7 Straw yielad

The strew harvested from the net plot was uniformly

dried in sunlight, weighed and ex;ressed as straw yield

kg ha™1,

3.8.1.& Harvest index

Harvest index was worked out by 4dividing the =sconomic
yield (grein yield ha-l) with biologicel vield (Cry metter

producticn i.2. ¢rein + straw yi=zld at hervest).

3.8.2 Economics

Gross &nd net ircomz ha'l and bonefit cost retio

calculeted based on the cost of cultivation det-il=23 balow.

a. Cost of cultivation ac ™} (excluiding N) ™, 3900.00

. Cost ¢of 1 kg urea e 2.40
¢. Price of 1 kg peddy M. 2.00
d. Price ¢f 1 kg strew e 1.00

Physicecl and economic optimum of nitrogsn were worked

out as suggested by Nigam and Gupte (1279).
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3.8.3 Chemical analysis
3.8.3,1 Plant analysis

3.8.3.1.a Nitrogen content

Nitrog=n content of the plant samples at active
tillering end flowering stages and that of grain end strow
at harvest was determined by adopting the micrdkjeldahl

digestion method as suggested by Jackson (1958).
3.8,3.1.b Phosphorus content

Phosphorus contzaprt of plant samples at active
tillering and flowering stages znd thzt of grein and strew
at harvest were determined thr.ugh discid extr:oction

(1: 1 HNO, : HC104) and thercafter calorimetrically estimated

3
using spectrophotometer (Spectronic 20) by dsvszloring
Vanadomolybdophosphoric acid yellow colour as suguested by

Jackson (1958).
3.8,1.¢c Potassium content

Potassium content of plants at @ctive til:iering and
flowzring stages and of thet grein and strew at harvest
wers asgsesse ! thirough discid extraction end therzafter

read using EEL Flame photometer.



3.8.1.4 Frotein content of grein

The protzein content of grain was computed by multi-
plying the nitrogen content of grein by a factor 6.25

(simpson et al., 1965).

3.8.3.1.e Upteke of N, P and K

N, P &nd K contents of plant samples at active
tillering end flowering stages were multiplied with Adry matter
yield and upteke of these nutrizsnts at these stsges were
computed, The K, P and K content of grcin and strew were
multiplied with their respective yields and v:lues thus
obtzined were added tcgezther to get upteke of N, P and K at

harvest.
3.8.3.2 Soil anelysis

Scoil Bamples were drewn from the fiesld orior to
plenting and immedi. tzly after harvest. It was dried in
shade and processed for anelysing totel nitrogan aveilecble

P and exchsangeable K content.

3.8.3.2.,8 Tot:l nitrogen

Soil samples drswn were anslysed by nicr&Kjeldhal

method (Jcckson, 1958).
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3.&’0392.*) hVEﬁilc,blO P

avellaple P was estimeted by extraction with Brav bio,l
soluticn and thersafter blue colour was dev:lo 24 by

chloromolybdic acid and read in spectronic 20 (Jeckscon, 195%).

3.€.3.2,c £LExchongeshle K

Exchangeable K was extracted by loaching with neutreal
normal amonium acetste sclution and tneresefter read using

LEL flamé  photometer (Jackson,1958).
3.6.4 Stetistic.l enclysis

Stetistic 1 anel.sis was dons by employing the

techni ues of an:zlysis as described by Panse and Sukhatme (1978;.
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RESULTS

The observations of the present study were
statistically analysed. The results obtained are furnished

below.

l1. Growth characters

1.1 Height of plant

Data on height of plant at active tillering,

flowering and at harvest are present:d in Tables2 to 4.

The result showed that the effects of nitrogen,
cultivers and their interactions had significent influence

at all stages.

Plant height was increased from active tillering
to harvest. V2 recorded maximum height and was significsantly
supsrior to V1 and V3 at zll stages. V3 was significantly
superior to V1 at active tillering and flowering but were on

par at harvest.

Increase in nitrogen level significsntly increased

plant height ugzto N, at all stages.

4



Table 2. Helght (cm) at active tillering
N levels N N N N N Mean
kg ha~1 1 2 3 4 5
Verieties 50 70 90 110 130
Yy 40.60  45.32 47.00 48.60 49.40 46.18
(Jyothi)
AP 49.30  53.40 53.90 60.30 56.30 54.64
(Cylture 10-1-1)
vy 49.90 51.07  53.60 €.10 55.53 53,24
(Triveni)
Mean 46 .60 49.92 51.50 55.00 53.74
L.Dn /( ¢ J V = 0.75 N = 0097 VXXN= 1.68
Teble 3. Height (cm) at flowsring
N levals N N N N N Mean
kg ha-l 1 2 3 4 5
Varieties 50 70 90 110 130
Yy 53.00 56.53 S58.30 5€.97 59.10 57.1¢€
(Jyothi)
v, 6€ .50 72.50 72.90  77.90  71.30  72.62
(Cuiture 10-1-1)
V3 6¢ .50 67.70 67.80 6E.50 66.20 67.20
(Triv-=ni)
Mean 62.43 63.58 66.33 68.46 65.53
CeDe ¢ v\ V = 0,98 N o= 1,27 VxN= 2,19



Table 4. Height (cm) at harvest

N lzvels N N N N N_ Mean
Xg ha-l 1 2 3 4 5
Varietics 50 70 90 110 13¢C
vy 75.60  €0.00 80.80  81.3¢ 82.86 £0.11
(Jyothi)
Vo 77.50  ©§3.60 85.40  89.20 65.10 £4.16
(Culture 10-1-1)
V3 7¢ .40 80,70 51,60 82,20 21,20 80.42
(Trivendi)
Mean 7€ .50 81.43 8z2.60 4,23 £3.06
c.D. (e ¢s)V = 0.70 N = 0.90 Vx N = 1,56
Tzble 5. Numbsr of tillers per m2 at activ>
tiliering
N levszls -
Xg ha—l Nl N2 N3 N4 NS Meean
Varieties 50 70 90 110 13¢C
Vl 57¢.80 627.00 655,40 656,60 630,30 629,50
(Jyothi)
VZ 556.67 574.50 693.00 681,80 597.63 640.72
(Culture 10-1-1)
V3 5£6.13 581.37 623.67 sg8z2.8C 601,70 595,13
(Triveni)
Meen 573.87 627.62 657,36 640,20 609.8&
CeDo(Cc vy ) Vo= 13.61 N = 17.57 VxN = 30.44



Interection effect was significent at all steges.

Plent height increased upto NS in Vl vhnereas the increase

was only upto N4 in V2 and V3 at all stages. Maximum plent

h=zight was register2d by V and lowest by V_N, at hervest.

2Ng 1M

1.2 Number of tiller per m2

Data on number of tillers per m2 at active tillering.

flow:ring and at harvest are presented in Tabless 5 to 7.

2

Number of tiller per m” was increased from active

tillering te flowering end reduced at hsrvest.

The effect of cultivars wes signilicent at all

steges. V, produced significintly the higrnest tiller number

2
at flowering and harvest steges, followed by 11 end V3.
At active tillering V1 and V2 were on per. Vl was signi-

ficently su «rior to V3 at &#ll stiges alsc.

Tiller number was increcsed significently upto

53 at all stages, thnereefter rzsduction in tiller numbor was
nciticed. N4 was on per with N3 at active till=ring and et
narvest steges. NS significently reduced tiller number

comparad to N3 and N4 at all stages.

Interacticne of cultivers and nitrcgen wvese signiicent

et a3ll steges. At active tilleoring NQ rocerded the hignest
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Table 6. Number of tiller per m“ flowering
N levels N N N N N Mean
Xg ha'l 1 2 3 4 5
Varieties 50 70 90 110 130
Vi 667.30 710.80  772.93 685.10  §93.00  705.83
(Jyothi)
V2 64,80 755,00 792,00 765.60 674,50 727.18
(Cu;ture 10-1-1)
V3 597.30 693.00 707.50 747.80 696, 30 6ee, 38
(Triveni)
Mean 637.80 171¢.60 757.48 732.83 6:7.93
CoLy/ 0o IV = 10416 N = 13.14 N x V= 22.76
Table 7. Numbsr of tillers per m2 at harvest
N lesvels N N N N N Mesn
g ha—l 1 2 3 4 5
Varieties 50 70 S0 110 130
AP 526.00 545.80 582.13 572.20  571.60  559.55
(Jycthi)
. v2 £34.63 597,30 €30, 20 605,37 594,80 5893.26
(Culture 10-1-1)
V3 481,80 ©545.,80 582,47 586.10C 535,30 546,29
(Triveni)
Mezan 514.81 562,97 59&,27 5E7,22 568,57
C.D. (7(“ (‘S) V = 10.13 N = 13008 Nx V= 22.6%



Table

8.

Leaf area index at active tillering

N l=svels 1

kg ha~ Ny N, N, Ny Ng Mean
Varieties 50 70 90 110 130
A 4.31  4.57 4.60 4.68 4.90 4.61
(Jyocthi)
v, 4.72 5.47 5. 80 5.79 5,86 .53
(Culture 10-1-1)
Yy 3.43  4.12 4.74 1.83 5.07 4.44
(Triveni)
Mean 4.15 4,72 5.05 5,10 5.20
CoeDJl7 "N = ¢.02 N = (0,03 N x ¥ = 0.04
Teile 9., Luzaf ares index at flowering
N levels
renaml N N, N, N, Ng Mean
Varieties 50 70 90 110 130
Yy 4.32 4.73 4.87 5.13 5.03 5.01
(Jyothi)
Vo 4.97  5.68 6.06 6.29 5,57 5.71
(Cultur+ 10-1=1)
V3 4.58  4.64 1.69 4.70 5.09 4.66
(Triventi)
Mean 4.50  5.02 5.21 5.37 5.53
C.o. V = 0.23 N = 0.30 VxNs=0.52
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value for V1 and N3 for V2 and V3. At flowering V1 and

V2 registered maximum tiller number at N3 wherefin,v3

the highest value was observed at N At harvest

4‘
all the varieties increased tiller number upto N3. V2N3

recorded maximum tiller number.
1.3 Leaf area index

Values of Leaf Ares Index at different stages of

growth are presented in Tables 8 to 10.

Leaf Area Index was increased from active tillering
to flowering and tnereafter there was a drastic decrease

at harvest.

Among cultivars Vz recorded significently higher
leaf area index values over V1 and V3 at active tillering
and flowering stesges. However at harvest V2 registered
significantly lower values than V1 and V3. V1 was
significantly su.erior to V3 at active tillering and flowering

but were on par at harvest.

The effect of nitrogen levels on lesaf area index
was significent at all stcges. There was an increase in
leaf area index with increasing N at active tillering.

At flowering an increasing trend was noted upto N However

50



Teble 10. Leaf area index at harvest
N levels . . : i
Xg ha-1 N, N2 N, N, “5 Mean
Varieties 50 70 9G 1i¢C 13¢C
A% - v A "
1 .34 0.39 C.41 C.al G40 U436
(Jycthi)
AP
oy } 2} .
(Culture 10-1-1) 0.28 0.31 0.33 0.38 .38 0.33
Vy G.37  0.36 0.41 0.44 440 A .40
(Triveni)
Mean 0.33 0.36 0.38 U.41 0.39
Cel. (¢ vl V = 0.01 N = 0.02 VxN= 0,03
Teble 11. Dry metter sroduction (kg ha-l)
at active tillering
N levels N N N N N Me n
Xg ha~} 1 2 3 4 5
Varieties S0 70 90 110 130
i 2686.0  2918.0  2984.0  2865.0  283G.0  2838.0
(Jyotni)
vz
(Culture 10-1-1) 2750.7 3176.0 3369.0 31 42.3 2984,0 30£4.4
v
3 el el ¥ I s
(Triveni) 1993.7 2420.3 2651.7 2557.0 2530.0 243G.3
Mean 2477.4 2838,1 3001.6 2654, & 2764.0
CoDo(c )N = 46.1 N = 9.9 VxN= 103.1
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at harvest the increase was only upto N Leaf area index

4.

decreased at N_ but it was on par with N

5 4°

N x V interactiors wew significant at all stages.

At active tillering stage V2N5 recorded maximum value and

the minimum by V., N, . At flowering leaf area index increased

31

in V1 and V3 upto NS

for V2. Maximum value of 6.27 was recorded by VZN4 and the

lowest by V

whereas it increased only upto N4

3N1. At harvest the highest vslue was observed

at V_.N  and the lowest at VZN

3¢ 1°

1.4 Dry matter production

Data on dry matter production at active tillering,

flowering and at harvest are presented in Tables 11 to 13.

Cultivers had significsnt influznce on dry matter

production at all stages. V2 recorded significently higher

dry matter production followsd by V., which was sicnificantly

1

superior tco V_ at all stages.

3

With regard to nitrogen level the dry mattor
production was increas=d significantly urtoc NB at active

tillering and upto N, at flowering and at harvest. Thereafter

4
there was a significant reduction,
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_1)

Teble 12. Dry matter production (kg ha st flowering

- o e - feo— U

N l=zv=zls

kg ha_l Nl Nz N3 N4 NS Meen
Varizties 50 70 90 110 130
vl 4593.0C 4758.0 4840,.0 5253.0 4855.3 4859.9
(Jyothi)
VZ 493,00 4784.0 4964.,.0 5266.0 4909.0 4093.3
(Culture 10-1-1)
V3 4609.0 4793.0 4909,0 4785,.0 4755,0 4776.2
(Triveni)
Mein 459,55 4775.3 4904.3 5101.3 4849,8
C.DJde ) Vo= 39,03 N = 50,8 VxN=£7.9
Teble 13. Ory métter proiuctica (kg ha™1) at hervast
N l:v:ls " . o
kg ha~t Mg Y2 N3 Ng Ng Meen
Varizties 50 70 90 110 130
Yi 7458.7 ©548.7 9382.0 10374.3 9803.7 9113.5
(Jyothi)
V2 £206.7 95%96.0 10494.0C 10759.7 1102&8.7 9£59.4
(Cul ture 10-1-1)
V3 7284,7 8325.7 G272.0 9213.7 9028,7 8624.9
(Triv=ni)
Mzen 7651.0 8BE23.5 2716.0 1011%.9 9690.1

“ebif¢ ¢y Vo= 21141 N = 272.6 V x N = 472.1
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The interactionsof nitrog=n and cultivers were
significent at all staeges. At active tillering stage the

highest value was recorded by V2N3 3N1.
1 and V2 showed significent increase upto

N4 wherees in V3 significent increase was seen only upte N3.

V1N4 was on p&r with V2N4 but signi‘icently supsrior to

V3N3. At harvest V1 reglstered significent increasse in

and the lowest by V

At flovering V

dry mattsr upto N,. Though there was an incresse in

dry matter upto N4 for V2 also, N3 and N4 were on par.

Significent increase in dry matter was observed in V_ ucto

3

N3 with reduction in the dry matter production with further

increase in nitrog=zn levels.

2. Yield attributes

., . . 2
2.1 RNumber of panicles per m”

Dete on the number of panicles are furnished

in Table 14.

The effect of cultivers was signific.nt.V, was

2

and V_ which in turn wers on ¢

significently surerior to V1 3 CEr.

Incrzase in penicle number was noticed with N

levels uuto N N, and N, were on par. NS recorded panicle

3° 3 )

numb=r which was significently lower than NZ'
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Table 14, Numper of penicles per m2
N levels N N N N N
kg ha~? 1 ¢ 3 4 > Meen
Varilesties 50 70 90 110 130
Vl 333.03 357,20 383.30 400.50 366.70 366,15
(Jyothi)
\F 343.87 406.77  432.40  435.23  393.17  402.29
(Culture 10-1-1)
v3 343.20 367,50 388.57 372,13 352.90 366,06
(Triveni)
Meean 34G.03 377.16 401.42 454.672 367.59
C.DK%T’S oV = 5.62 K = 7.26 VxN=12,57
Table 15. Penicle length (om)
N levels ,
xg ha~l N1 No Ny Ny Ng Mean
Vari=sties 50 70 90 110 130
A 1£.03 18.50  18.91  19.27  19.37  18.82
(Jyotndi)
\P 17.57 18,13 18.59  1€.81  19.00  1£.42
(Culture 10-1-1)
v3 17.95 1£.56 18,98 19,29 19.46 18,85
(Triveni)
Mean 17.85 1¢,.39 18,83 19,12 19,28
C.U./ 20 MW = 0,03 N 0.04 VxN= 0,07
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V x N interactionsweéxr significant. V2N4 recorded

the maximum panicle number and VIN had the lowest penicle

1
number. V1 registered a significant increase upto N4 vhere
as V2 and V3 recorded significznt increase only upto N3.

2.2 Panicle length

Data on values of panicle length are furnished in

Table 15.

Among cultivers significantly higher values were

registerad by V3 and V1 over V2. V3 and Vl were compar:cble.

Effect of nitrogsn level on panicle length was
significent. Length of the panicle was increased upto NS

with enhancement of N application,

The intereaction effects 0f vorieties ernd nitrogan
were significant. VBNS ra2corded the maximum velue, The other
two cultivers also receorded the highest value at NS.

2.3 Weight per panicle

PDsta on the weight per panicle are given in

Table 16.

From thes results it could be seen that panicle
weight was significeantly influenced by lzvels of nitrogen

and cultivers but not by their interazcticn.
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Table 16. Panicle weight (g)
N levels N N N N N Me=an
Yq ha-l 1 2 3 4 5
Varieties 50 70 90 110 130
\£! 1.39 1.50 1.58 1.60  1.60 1.53
(Jyothi)
v, 1.42 1.54 1.60 1.62 1.61 1.56
(Culture 10-1-1)
Yy 1.43 1.56 1.62 1.65 1.64 1.58
(Triveni)
Mean 1.41 1.54 1.60 1.62
C.D{i5)V = 0.01 N = 0.01 VxN= N.S,
Tabla 17. Number of filled gr<ins p-r psanicle
N levels N N N N N
kg ha~l 1 2 3 4 5 Mean
Varieties 50 70 90 11C 136
v, 47.50 52.14  54.03  57.23 55,87  53.57
(Jyothi)
\P) 47.38 46.51  52.05  S2.64  52.59  50.65
(Culture 10-1-1)
v, 49,79 55,86 60.56 €0.45 60.26 57,38
(Triveni)
Mean 42.26 52,17 55,55 56.77 56.24
(D (cta) Vo= 2,54 N = 3,28 VxN= N.S.
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Among cultivars V_, was significently superior to

3

Vl and V2. V2 was significantly supzrior to Vl'

As to nitrogen levels panicle weight was increased

upto N N,  and N_ were on par.

4° 4 5
2.4 Number of filled grains per panicle

The vzlues of filled greins per panicle are

furnished in Table 17.

Significent influence was exerted only by levels of
nitrogen and cultivars. The interection (V x }N) effects

failed to exert any influence.

with regsrds to cultivars V_, recorded significecntly

3

highear values over Vl and Vz. V1 was significently

superior to Vz.

increzse in nitrogen levels resulted in more number
of filled grains per panicle. However, the latter three
levels were on par but significently superior tc NZ and N1

which were similar in their effect.

2.5 Percentage of filled grains

The percentegs of £1illz2d gr:ins corresponding to

various trezatmznts arz presentsd in Table 18.



Tsble 18. Perc-ntege of filled greins (%)

o
o

N levels N N N N N Mean
Xq ha-1 1 2 3 4 5
Varieties 50 70 90 110 130
vy 73.98 72.97  71.39  70.67  69.74  71.75
(Jyothi)
v, 70.90 69.56 65.90 6&.00 66.92 68 .86
{Culture 10-1-1)
vy 72.00 70.70 70,20 69.40 68.93 75.25
(Triveni)
Mean 72.29 71.08 7C.16 69.36 62,53
C.DJSV = 0.47 N = 0.60 Vx N = K.S,.
Table 19. 1000 grecin weight (g)
N levsls ¥ ‘ . o
*s ha-l N, N, N, N, N, Me:n
Verieties 50 70 90 110 130
Y4 24.81 25.00 25.08 24,76 24,66 24,56
(Jyothi)
v, 26.30 26.92 26,97 26 .50 36,40 26,62
(Culture 10=1-1)
vy 24,25 24.43 24,46 24.60 24,75 24,30
(Triv=ni)
Mean 25,12 25,45 25.51 25.29 25,27
C.U.’c +.) V= 0.11 N = 0.14 VxN = 0.25



Percentege of filled greins ware influenced by
the levzls of nitrogen and cultivars. The intereaction.of

nitrogen and cultivars did not have any influence.

Among cultivaers V, was significantly superior to

1

V3 and Vz. V3 was gignificantly superior to Vz.

Successive increase in nitrogen levels significantly
reduced the percentage of filled greéins. Maximum value was

recorded by N, which was significantly superior to all lavels

1
of nitrogen.

2.6 1000 grain weight

Data on the mean 1000 grein weight are given in

Table 19.

The effect of cultivers was significent with V2

recording significantly higher values over V1 and V3.

V1 was significently sugerior to V3.

With regsrd to nitrogen level the thcusand gratn
welght was increased upto Nz. The highest two levels as

well as N, and N3 were on par.

2
Interaction effact wege significent. In Vl'

N3 was significsntly superior to N1 while in V3,N4 was

significant over Nl. In V2,N2 has given significantly

higher 1000 grain weight over Nl'
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Table 20. Grein yield (kg ha~1)
N levels
kg ha~1 Nl N2 N3 N4 NS Mean
Varieties 50 70 90 110 130
vl 370%.,7 4327.7 4777.3 5112.0 4541,0 4492,7
(Jyothi)
V2 3732.3 4411.7 5060,0 4£97.7 4357,.3 44¢1.8
(Culture 10-1-1)
v3 3713.7 4353.3 4588,.0 4724.7 4522.3 4467, 4
(Triveni)
Meen 3737.2 4364.2 4941.8 4911.4 4473,6
C.0. (0 05V = 1,3, N = 117.5 V x N = 203.5
Table 21. Straw yield (kg ha~1)
N levels N N N 3 N Meen
v ha-l i 2 3 4 5
Variestiess 5C 7C 20 11¢C 130
vl 3€43.90 4221.0 4604.7 5172.3 5262.7 4623.7
(Jyotni)
V2 4477.3 5124.3 5437.3 5662,0 588C.7 5363.,3
(Culture 10-1-1)
v3 3£71.0 3372.3 4284,0 448%,0 450¢C .3 4164%.5
(Trivani)
Mezn 3963.2 4459,2 4775, 3 5174.0 5216.6

CoaDo(vsV = 199,2 N = 154.3 VxN=N,S,



3. Grein yield

Data on the mean gre¢in yield are presented in

Table 20.

As evident from the table the grein yield was
significently influenced by the levels of nitrogen and
interactionsof cultivars and nitrogen. There was no

significent difference among cultivers in grein yield.

Grein yield increased significantly upto N3 after

which a decrease was seen. NS recorded significantly lower

values then N, and N4 which were on par.

3

V., showed significant yleld incresse upto N4

1
whereas V2 and V3 registered significant yield increase
upto N3 only. Maximum grain yleld was obteined by V1N4
which was comparcble with V2N3 and V3N3.

4. Straw yield

The mean straw yleld data are furnished in Table 21.

It was seen that the levels of nitrogen and
cultivars had significent influence on straw yield., The
interactioniof factors nitrogen and vasriety fciled to

exert any significent influence on straw yield.
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Table 22. Hsrvest index
N levels
g ha'l N1 N2 N3 N4 NS Mean

Varizties 50 70 90 110 130

v, 0.50 0.51 0.51 0.49 0.46 .49
(Jyothi)

v, 0.45 0.46 0.48 0.46 0.4¢ C.46
(Culturs 10=-1-1)

Vs 0.51 0.52  0.54  0.51  0.50 0,52
(Triveni)

Mean 0.46 0.49 0.51 0.49 0.46

C.D.(c sV = 0.01 N = 0,01 V x N = N.S,
Table 23. Protein content of gr«ins (%)

N levels - -
Varieties 50 70 90 110 130

Vi 7.93 9,46 9.62 11.89  11.91 10.17
(Jyothi)

\p" 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 5.35 10.18 10.55 12.13 11,72
C.D.C 5V = 0,34 N = 0,44 ¥xN=0.76
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Among cultivars, Vz recorded thz highest volue
Wi

which significently superior to Vl anad V3. Vl vas
sicriificently superior to V3.

The strew yi=ld was significently increased upto N4

which was on par with NS end significently supsrior to

other nitrogen leveals.

2.6 Harvest index

Data on the harvest indiczs are furnished in

Tevle 22.

As evident from the teble nitrogen and cultivers
exerted significant influsnee in hsrvest index. V x N

inter=ction did not influence harvest index significently.

Among cultivers V, had significsntly higher v<lue

3

ovar V1 ang V2. V1 rzcorded significently high=sr velue

t,]lt"h!ll U -
2
}ierv V’St iﬂiex v ""l N2 wWes incrE’,cSud uk‘;t ‘ . 3 C!nd

decreased thereafter. Nl and N2 were on psr. N5 ragistered

significently lower velue$ than other l=wels.



Table 24. Nitrogen uptecke (kg ha~}) at active tillering
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N levels . 3 M
kg he~t M1 N, Ny Ny Ng een
Varieties 50 70 90 110 130
vl 63,42 67.64 79.25 81.68 88,02 76,00
(Jyothi)
VZ 6,70 83,79 89,94 £8,89 71.92 85,65
(Culture 10-1-1)
V3 51.59 60.80 71.14 78,75 74.69 €7.39
(Triveni)
Meéan 61.24 72,74 80.11 +3.10 TE .20
C.DJosW = 3,29 N = 4.25 VxN= 7,36
Table 25. Nitrogen upteke (kg na~l) et flowering
N levels 1 v -
kg ha~! Ny Ny Ny N, Ng Mezn
Varieties 50 70 90 11¢C 130
vl 85,58 96,03 97.76 120.74 1c4.91 101.00
(Jyothi)
v, 94.28 103.39  106.47  115.41 110.66 106.44
(Culture 10-1-1)
v
3 2 » %
(Triveni) 83.03 27.82 102.25 120.57 106,40 100,41
Mean 87.63 895,75 102.16 116,91 107,99
C.DA&es¥ = N.S. N = 8.64 VxRN = N.S.
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3. Chemic:l studies

3.1 Protein content of the grain

The mean proteln content vaslues of grein are

furnished in Tcble 23.

The effect of cultivers was significent, V3

recorded significently higher protein content over V1 and

V2 wvhich were on per.

As to nitrogen levels the protein content was

increased upto N4 and a decrease was noted at NS. N4 and NS

were on par and significantly superior to other levels

of nitrogen. NB and N2 vere also on par.

In protein content, an increasing trend was seen

i sto N V., and V N .
in V1 upto 5 and in 2 nd 3 upto 4

content of 12.59 p=2r cent was recorded for V3N4 which was

Highest protein

N., V.N and VN .

on per with V3 3 M4 1N

3.2 Nitrogen uptcke

Data on the upteke of nitrogen at active tillering,

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

Cultivers exerted its influence significantly at

active tillering where V_ recorded higher value over V

2 1
and V3, Vl was sugerior to V3. However at flowering and

at harvest there was no siynificant variation among cultivers.



Table 26. I uptake (kg ha~1) ot harvest

N l=vels . -
- N M <
kg ha~t N 52 B3 Ng 5 een
Varisties S0 70 S0 110 130
Vi 95,54 114.46  147.54 189,71  153.36  140.12
(Jyothi)
v, 100.12 131.97 146.75 169.85 156.00  140.94
(Cultur= 10-1-1)
V3 95.14 135.06  167.15 171.61 113.39 142,47
(Trivani)
Meen 96.94 127.16  153.81 177.06 150.92
C.D.[0tsN = N.S. N = 7.03 VxN = 12,18

Table 27. P upt ke (kg ha'l) at active till=ring

N levels

kg ha-l Nl Nz NB N4 NS Meirn
Varieties 50 70 30 110 13C
vy 7.70 £. 48 £.97 8.67 &.50 £.52
(Jyothi)
v, 8.73 9.2¢  10.68 9.99 9.52 9.64
(Culture 10~1-1)
v
3 6.15 7.58 8.190 7.92 7.67 7.50
(Triveni)
Mean 7.53 &.4c 9.2¢ 8.93 &.50

C.D."\(‘,\SW = 0-15 N = 0‘20 v X N = 0034
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The nitrogsn levels influenced thes uptike at
active tillering, flowering and at hefvest st.uges. The

upteke was increased usto N, followed by e sigrnificeant

4
reduction at N5 l=v=1l at all the stages. NB was on per
with N4 at active tillering but there was significant
differznce at flowering and hervest, N3 was significaently

superior to N, at active tiliering and harvest. However N3

2

was on par vith N, at flovering.

2
Interaction effectswere significunt at active
tillering and at hervest stuges. At active tillering the

highast nitrogsn uptckz vas racorded by V_ N, and the

24
3 H > v 3 ) .7 V"' &t } .
minimum by V3 Nl which was on par with V2N1 nd Vlhl
At hervest nitrogesn uptiks was increased upto N4 in Vl and

V., whore as in V

5 the uptcke was enhenced only u to N3.

3
3.3 P uptcke

Data on phosphorus ugtcke by plants at vericus

st:ges of crop growth are furnished in Tablzs 27 to 29.

The effects of cultivers was significint at
active tiliering and hearvest stiges., The hichest P upteke

was observed for V_, at both the stages. V., racorded

2 1
significently supericr values over V3 at both the stages,.



P uptake (kg na~l) at flowering

(]
(ag |

Table 28.
N levels . . - (
kg ha'l Nl hz ha N4 NS Mean
Varieties 50 70 90 110 130
Y 12.19 12.71  13.27  13.36  13.5¢  13.01
(Jyothi)
vy 12.42 13.07  13.64  13.90  14.13  13.43
(Culture 10-1-1)
Vi 12.58 13.01  13.39  13.97  14.04  13.40
(Triveni)
Mean 12.40 12.93 13.44 13.74 13.89
C.h. 2257 Vo= NS, N o= 0.50 Vx N = ii,3,
Table 29. P u;tske at harvest (kg ha“l)
N levels - ] "
g ha'l Nl N2 N3 N4 hs Mean
Varieties 50 70 90 110 130
Vi 15.49 17.51 19.55 21.67 19.55 1,75
(Jyothi)
Vo 17.20 20.21 20.89 21.80 19,47 19.91
(Cuiture 10-1-1)
Yy 14.21 17.20 15.68 19.60 19.24 17.99
(Triv:ni)
Mean 15.63 1¢.31 20.04 21.02 19,41
C.b, (¢ es) V= 0,29 K = 0,37 VxN = 0,64



Table 3C0. K Upteke (kg ha~l) at sctive tillering
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N leveals
- ha'l 91 Nz N3 N4 NS Mean

Varieties 50 70 90 110 130

vy 52.72 59,31  63.52 57.18 54.83 57,51
(Jyothi)

v, 52.11 63.36¢  67.87  59.55 5,49 67.28
(Culture 10-1-1)

v, 39.05 52.97 56.37 54.43 55.49 51.66
(Trivand)

Mean 47.96 56,55 62.58 57.05 56.27

Col.lcniV = 2.47 N = 3.19 VxN=5,5
Table 31. K Uptcke (kg na~})at flowering
N levels ; ! _
M N, N, Ny N, Ng Mezn

Varieties 50 70 90 110 130

v,
(Tyotni) 71.83 85.97 94.26 £5.94 £4.96 84,59

A 85.98 90.94  96.46 102.06  OP.85  94.86
(Culture 10-1-1)

V3 76.53 g .81 80.54 87.53 7€.03 86,29
(Trivaeni)

Mean 76.11 £5.92 90.42 91.¢4 26 .61

C,D, .. V & 3.7¢ N = 4,85 V x i 8.4
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Influence of nitrogen on P uptcke was significrnt
at all the stages. At active tiliering stage P uptike
was significontly increased upto N3, with N4 and NS showing
8 significant decrease. At flowering, significznt increase
which was on par with N, and N_. At hervast

3 4 5
signiiicent increase was noted only upto N4.

was sean upto N

V x N interactiomn wew significent at active tillering
and harvest. At active tillering stage meximum value was
recorded by V2N3 which was significently superior to V1N3

znd VBNB' At harvest the highest vilue was reqgistered by

« V. end v 28! ~ke uy ihe
V2N4 ; @n 5 increased P upt- ke upto N4 whereas in V3

the increase was only upto NB'

3 . 4 K ui_) tg:ke

Deta on the upteke of K &t a8ll steges of growth

cre pressnted in Tebles 30 to 32.

Effect of c:ltivers was significsnt at zll the

stages. V2 racorcded significantly supericr velued over

Vl and V3 &t active tillering and flowering. However st

hervest V1 ana V2 were on par. V3 register=7 the lowest K

uptaks at all stages.



Table 32. K Uptake (kg ha~1) at harvest

N levels .
kg ha~l N Ny N, Ny Ng Mean
Varieties 50 70 80 110 130
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 91.83 104.72 116,24 117.3% 114.33 10£,89
(Triveni)
Mean 105.88 125.2C 135.42 141.29 133.39
CD otV = 5,92 N = 7.64 VM = N.S.
Table 33. Totel N (%) after cropping
N laovels . . -
Xg ha-—l nl N2 N3 N4 Ns an
Varieties 50 70 20 110 13¢
vy
(Jyothi) .19 0.20 N.21 0.22 0,22 C.21
\F 0.19 9. 20 0420 0.22 4,22 5,21
(Culture 10-~1-1)
V3 0.19 t.21 0.21 0.22 0.22 0,21
(Triveni)
M=zan 0.19 (.20 0.21 0.22 Q.22
C.2. 7 cn) V = N,S, N = 0.01 Vx N = NS,
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Nitrog=zn levels influenced th= K uptike &t all
the stages, There wasg an increegse in the upt:ike upto E3
at active tillering and harvest stiges. At flowering the
4" However, N2 and N3 were on par.

A signific nt reduction was observed st N_.
d

increase was sesn upto N

Interaction effects wewe significont at active
tillering end flowering stiges. At activs tillering
meximum vilae vas recourded by V2N3 and the minimum by V3N1.
At flovering the highest veslue was reccrded by V2&4 and
lovwest by VINI'
3.5 Soll analysis

3.5.1 Tctal nitrogsen

Data or the nitrogen of soil aft=ar harvesting is

presented in Table 33,

The effect of cultivirs and their inter:ction with
n.trogen lsvels were not signiicint. With regerd to

nitrogen livels N3, N4 and NS were on par and significently

su, &rior to Nl. N4 arnl NS were signiticoatly superior

N Ll:‘ “
to 12 and N1



“‘
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Table 34. Avsilecble P (ppm) at hervest

N levels : -
Xg ha_l N1 N2 N3 N4 NS Mean
Variesties 50 70 90 11¢C 130
Vi
v, 4.50 4.48 4.39 4.31 4.35 1.40
(Culture 10-1-1)
Vi 4.81 4.67 4.65 4.61 4.59 4,67
(Triveni)
Meen 4.65 4.59 4.55 4.46 4,42
C.D.LCUsS ) Vo= 0,05 N = 0,07 Vx X = 4,42

Table 35. &EGxchangeable K (ppm) at harvest

N levals . ; N -
kg ha—l t‘]_ N2 N3 504 L\IS Mean
Varioties 50 70 90 110 130
Vi 52.00 53.50 56.00 56 .50 57.00 54,80
(Jyothi)
v, 52.50 53.97 54.00 54.00 58.00 54,49
(Cuitur=s 10-1-1)
v 57.50 56.00  60.56 64.50 60.83 60.27
(Triveni)
Mean 54.67 65.16 56.50 58,33 ce.61

Cu.DJC eV = 0,93 N = 1,20 VxN = 2,07



3.5.2 AVeilable P

Data on the aveilable P contont of the soil after

cropping is presented in Table 34.

The effect of cultivers was significent. V3
recorded the highest value which was significently sujpericr

to V1 and V2. V2 had significantly lower valuss then V

10

As to nitrogen lev~ls, there was & progresaive
decrease in P content of soil witn increase in nitrog:n.
N1 recorded the highest velue wvhich was significently

superior to N3, N4 and Ns. N3 was on par with N4 but

signific ntly supcerior to NS.
The interaction of cultivars and nitrog=n weve
significent. V2N3 recorded the highest and V3N1 the lowest

value.
3.5.3 &xchangeaple K

The exchangeable K content of soil aftsr harvest

of crop 1s presented in Teble 35.

The effect of cultivers was signific.nt. VB reccrded
the highest value vhich was significently supezricr to V2

and Vi which in turn were on par.



=~J

wWith regerd to nitrogen, the exchengezsble K
content significantly increased in soil upto NS. N4 end

N, were on par and significently su,erior to Nl and N2

~

wvhich were on per.

V x N interactions wew significent. Maximum value

was registered by V3N which was significently su,erior

4

to V2N5 andad Vlhs.

[
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5. DISCUSSION

5.1 Growth characteristics

5.1.1 Plant height (Tables2 to 4)

From the Fig.3 it can be seen that Culture 10-1-1
has given the tallest plant. The other two verizsties were
recording smaller height which were similar. Varietal
variations to nitrogen levels might be an inherent cnarccter

of vearieties (Iruthyaresj, 1975).

A progressive increase in plant height with age
of the crop was notice?. An increase was also noticed due
to incrementel nitrogen levels at all the stages. One of the
well known role of nitrogen is increasing plant height
(Rojaé;23983; Reddy, 1985). This response to nitrogen might
be due to the fsster growth resulting from the enhanced N

uptake and efficient photosynthesis.

Th=z interacticon showed thet Jyothi had responded
uptoc 130 kg N ha~} whereas Culture 10-1-1 and Triveni
responded only upto 110 kg N ha™} (Fig.4). Culture 10-1-1
recorded comparatively taller plants right from the early
stages which could be attributed to its verietesl trait.

Jyothi was the shortest at initial stages. It maéy be due to
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the better utilisation of the absorbed nitrogen in initiel
stages for tiller production rather than increasing plant
height. This is in accordance with the observztion 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 & varietal treit end this differ~ntial perfor-
mance might be due to thes difference in the ability of
individual varieties to utilise the absorbed nitrogen for
vegetative or reproductive purpose. Kurup and Sreednaran

(1971) and Lal (1981) reported similar varietzl differences.

As in the case of plant height, Fig.3 shows that an
increase in nitrogen application has enhanced production
of tillers. Nair (1968) and Ramasamy (1982) also reported
similer results. & decrease noted at higher nitrogen levels
might be due to imbalsnced nutrition resulting from the
increased supply of nitrcgzn in the absence of corresponding
increase in P and K level. This is evident from Teble 29 on
P upteke and Table 32 on K upteke wherein & decrease in P

and K uptcke was noticed beyond a certcin level of nitrogen.
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Another probable reason may be due to the mutual shading
conse ‘uent to the highar level of nitrogsn. It is known
tnat tillering is closely relatad to the amount of nitrogen
aveilable in soil to meintoin the plant nitrogen content
apova a certcin level, which explains the initial increase

in tilier numbars (Varma and Sr&vaest-ve, 1972).

It can be seen from the Figure 4 that all the
varisties responded upto 20 kg N ha-l though the response
was compar. tively highsr for Culture 10-1-1 over oth:sr
vericties., The rate of decline in tilier number at harvest
was higher for Jyothi “cllowed by Triveni which might be
Jue to overcrowding of plants and mutual shading (Fig.5).

It can &lsoc be seen thast the Culture 10-1<1 hes mors
effectively utilized the nitreogen avellable in the initial
stages for vagatetive purpose namely plent height and tiller
numb->r than the othsr two varieties which cen be zttributed

as to its verietsl treit.
5.1.3 Lzaf zrea index (Tables 8 to 10)

The lezf area index increased with staeges upto
flowering followed by a drastic decreese &t harvest. From

Fig. 3 it cen be seen thet Culture 10-1-1 geve the highsst
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leaf area index followed by Jyothi and Triveni upto
flowering. At harvest Jyothi arnd Triveni hed similar values
and Culture 10-1~1 the lowest. Le&f area index istfunction
of size of leaf and tiller production. Figure 3 and ths 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. Nitrog=n has a positive role
in delaying senescence of leaves by which it increases the
leaf area duretion. Differencefin leaf area durction due to
different levels of nitrogen and varieties was reported by
S5tone and Steinmetz (1979). Culture 10-1-1 had comgparctively
earlier senescence than other two viriszties which might be
attributed as to the reason for getting lovest lesf area

index for this veriety at harvest.

Figure 3 also shows that leef aree index increased
with nitrogen levels. As nitrogen level increased leaf N
also might have increased (Salam, 1984) probably leading to
a lineer increase in leaf photosynthetic rete (Yoshida, 1981).
Thus increased N resulted in higher vegetative growth which
was marked by higher tiller production and size of leaves
resulting in increased leaf area index. Similer results were

also reported by Murata and Matsushima (1978).



The optimum lecf sres index for meximum yisld vas
found to be arcund six (Sreed eren, 1975). This volus was
attained at flowsring by Culture 10-=1-1 at 90U kg N ha
srct by Jdyothi «t 110 kg H haul. Triveni 4iJ not attein
the vilue even at 130 kg N ha"l (Fi;.4). At hervest ercroe
was no compereble Aifference among nitrogen lovels for all

the verieties.
5.1.4 Dry metter production (Tehles 11 to 13}

ry metter | roduction increassd with steges of
grewth. <ig. 3 shows thet Culture 10-1-1 rscorded signi-
ficontly higoor veluszss at 8ll steges over tho ctnsr two
virieties. Parusal of the dats on plont Melont, tilier nwicey
ey leaf arss index and Fig.4 snowed an iccresssd voelue of

toosse vegetative feactors for Culturse 10-1-1 which rasulted

ir nigner fdry mettzr producticn.

Dry matter rroducticon was =nhanced vwitn incresg- 3
l:v-lg of nitrogen. It can also be noticed from Fig.3 thot
an almost sindlor trengd was tners wilth the voegetotive attri
butes. aAccorling to Krishnakumar (19£6) tne nurber of
laeves far tiller ir rice being more or less fixed, it
soould be melilnly trrough en dncresse in tiller roduction
t. et dry metter pre fuction could be incrs czed and the

revorts? trend wes in line with this conclusion.
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Higher dry matter production =ven at initiasl
nitrogen levels (9.67 at 50 kg N ha~1) obteined in this
study can be attributed to high initiel nitrcgen content
of soil coupled with the higher soler en=rgy receipt
(Fig.1) enjoyed by the crop. It may be stated thit tna
crop;:ing season is from December-Jenuesry to Merch-April as
indiczted in Materials and Methods. However, tne
dry matter production was found to increase furtnher with
tne enhenced nitrogen. Kang and Hue (1976) rerorted that
bright sunshine especially from trensplanting to panicle

initistion is desireble for increased dry matter producticn.

The wesrboaty Culture 10-1-1 gave tne highest

dry matter production at 110 kg N ha~!

at flowering and
hervest stages. Dry matter production is s factor which
meinly decides the yleld and the response of varieties to
levels of nitrogen is almost following the same model as
thetoyield which will be discussed later. The differ-ntial

perfocrmance of varisties with reference t¢ nitrogen lovels

is attributed to verietal charactsristics.

5.2 Yield attributes
5.2.1 Number of panicles per m? (Table 14)
It is evident from the Fig.6 thit Culture 10-1-1

reccrded the highest value 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 nitrogen fertilization was
reflected by the production of more number of effective
tillers by this variety. It may also be noted from Fig.5
tnat tiller mortslity is lowest in Culture 10-1-1 resulting
in higher panicle number. Ustimenko et al. (1983) reported
similer veriation in panicle nwiber among verieties tested

with regard to nitrogen response.

Figure 6 alsc showsthat the nunber of penicles
increased upto 110 kg N ha~! though sigrnificantly only
upto 90 kg na~l. Incresse in psnicle producticn in
accordance with enh&anced levels of nitrogsn is well
estcblisned (Pillai and De, 1980a and Tayebl and Dadaschi,
1%81). HNitrogen upto a certain leovel hes ben=ficiel effect
in not only ennhancing tiller producticon but elso in
cravonting tiller mortelity. However, at 130 kg N ha™!
the hign=r nitrogen aveilable might have probably ledd to
tne decline in panicle number by the increased porticning
of assimileted nitrogen for vegetative growth leading to
mutual shading &nd lesser effective tillers. The result
obteined in this study is in conformity with the findings

of Varma and Srevastave (1972) and Subbizh gt al.(1977).



FNICLE PANKLE  PANKLE

o

3k

Flo7e TNFLUENCE OF LEVELS OF NITKOGEN ON  YIELD ATTRIBUTLS
AND  GRAIN YIELD OF VARIETIES

TYQTHI]

fom CULTURE [0+

§0~
45~ \
40—

36 .-

“+30
~i8

00 - e - ™~

kYA

350 ~ -

845

4

1
\

L

95

LY

[

s

s
‘o
-1
t 4

L1 d

6L o
58 -
5% -

50 - -

74 o
72—
70 ~
68— T

b -

26—
DY P

T i Y i
Niso

My,

. . . Mo Ny, ™o
NTTROGEN CEVELS Thyg'hd

5y
Fo-
+5~
40—

R

54 -

50 -

74 0
7L~

——
S e
PNy
TTTYTTTTTYTTTTTTT T ™
Mm,) Nsqo Nuyg L



80

It can be seen from Fig.7 that Jyothi registere=d
its highest value at 110 kg N ha~} whereas Triveni and
Culture 10-1<1 produced higher panicle number at 90 kg N ha'l.
Peruszl of the data on tiller production at active
tillering (Table 5) shows that it was the highest for

1

Jyothi at 110 kg N ha™ " and for Triveni and Culture 10-1-1

at 90 kg N ha~l. It is probable that most of the early
formed tillers have been trensformed into 2ffective ones
and as such the number of panicle per mz hes followed the same

trend as that of tiller production at active tillering stage.
5.2.2 Length of the panicle(Table 15)

The results reveal that Jyothi and Triveni recorded
similar values, higher than that of Culture 10-1-1 (fig.6).
It cen also be seen from the same Figure that panicle
length was increased significantly with the =nhancement
of nitrogen levels in each variety. This might be, due to
the incresszd rate of photosynthesis and assimilatges fcrmed
and transloceted to resproductive parts. Increased panicle
length due to additional nitrogen applicetion was reported

by Kalyanikutty et al. (1969) and Latif (19e2).

The interaction esffects wewy not signiricant.



5.2.3 Weight per panicle (Table 16)

Fig.6 shows that Triveni recorded the highest
and Jyothi the lowest value for wezight per panicle. It
can also be seen from the figure thst Triveni had the
highest number of filled grains per panicle which might
have been the probable reason for rz2cording highest
panicle weight. Though Culture 10-1-1 h&d the lowvest
nunmber of filled greins per panicle it registerad the
highest velue for thousand greain weight resulting in

high»r panicle weight than Jyothi.

Figure 6 also shows that panicle weight was
increased by nitrogen a&pplication. This higher nitrogen
must have had a positive ianfluence in synthate assimilestion
in tne greains thus increasing the panicle weight. This
is in conformity with the observations of Place et al.

(1970).

The intsrection effects were not siynificant.

5.2.4 Numker of £ill=d grains p-r jenicle (Tible 17)

From F'ig.6 it c&én be seen that Triveni rrcorded
the hignest va:lue followed by Jyothi and Culture 10-1-1

which registersd the lowest, There was no viristel
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difference in the number of filled grzins as influ=nced
by nitrogen fertilization. It may be menticned in this
connection thet the yield data given in the Tsble 20 and
Fig.6 does not show any significant effect of varioties
on yield. With the same sink, the varieties had partion=d
the assimilates differently among the different yi=ld
attributes. It may &lso be noted that Triveni had the
lovwest and Culture 10-1-1 the highest value for panicle
number. This might be the probable reason for Triveni to
get the highest velue for filled grecins per panicle.
Tanaka (1972) opined that with heavy nitrogzn applicaticn,
evznthcugh more number of tillers and panicle primordia
per unit land area were produced, the number cof spikelets
rer panicle would be less since there are too many sinks
when compared to the capecity of source. This might be
attributed as the reason for Culture 10-1-1 to register

lowest filled gréins per panicle.

Fig.6 zlso showed that the number of filled greins

per penicle increased upto 110 kg N ha~!

only upto 90 kg N ha'l. It is well estcblished that nunb r

though signific-ntly

of filled greins increased with nitrogen (Latif, 1982 and

Singh et al., 19€4). Krishnakumar (1986) opined that
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differ=ntiation of spikelets was strongly sup: orted by
nitrogen supygly and thelr degensration was effectively
praevented by carbcochydreate supply through increased
photosynthesis that was fevourably influenced by N leszding

to increased filled gresins per paniélea

It may be further seen from Fig.9 and Table 32
thet the K uptike followed a similsr trend as that of
filled grains per penicl=z. This lncrease in the upteke of
K with incremsntsl nitrogen would have contributed to more
grein filling asthe role of K in grein filling is well known

(Agarwale and Sharma, 1976).
5.2.5 Percentage of filled grcins (Table 18).

Fig.6 shows thet Jyothi recorded the hignest vilue
end Culturs 10-1-1 the lowest value for the [ recantage
of filled greins. It cen also be seen from the same
figure that Jycthi recorded the lowest numbzr of spikslots
per panicle and tha highest by Triveni. The hignesr tn=
spikezlet numb=r tne high=sr will be the sterility. Matsusiiime
(1970) also cobszrved similar results. Culturs 10-1-1
racorded the lowest velue of percentage of filled greins

prasumebly bs=cause of the higher senicle nurber produced.
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Guo (1982) and Murthy and Murthy (19&82) opined thet
spik=let sterility was positively associsted with num-~=r
of panicles per m2. The results obtzined in this study

are in conformity with the above findings.

Enhenced application of nitrogen result=d in an
increase in spikelet sterility (Fig.6). A reference to
thhe Tables 15 and 17 and Fig.6 reveal that panicle length

1

was increased u;to 130 kg N ha™" and filled grains upto

90 kg N ha~}., From the above tobles it c'n be surmised
taat by increasing the level of nitrogen the number of
spikelsts was increased., At the same time those spikalats
beyond & certain number was converted to chaff. Another
probable reason for highzr sterility at higher nitrogen
lavels is due to imbalance of NPK nitrition., The usual
recommendation is to follow a ratio of 2: 1: 1 (KAU, 1986).
Homever/in this experiment there was no provision to

give more than 45 kg N ha~l. Lack of sufficient P and K
at higher nitrogen levels might have resulted in incressed

spikelet sterility. This is in accordance with the reports

of Murthy and Murthy (1982).

5.2.6 Thceasend grein weight (Table 19).
Culture 10-1-1 r=corded the highest value followed

by Jycthi. Triveni ragistered ths lowast value (Fig.é€).



With the sink being similar the assimilstes aveilable
would have been distributed among the spikelets aviilable
ecually. Culture 10«l-1 had lesser numbz:r of f£illed grsins
per .anicle which might have besn the probable reason for
recording the highest value. Trivzenl had the highest
nurb :xr of filled grains per janicle resuiting in lowegg

thcusand gr<in weight,

It is evident from Fig.8 that tihcuseand grein weight
wes incressed by increasing nitrogsn levels as accumulaticn
of cirbohydretes in the spikelets were favoured to a great
axtent by increasing nitrogen levels (Abreham -t al., 1975).
With high«=r l2vels of nitrogen applicetion, more of the
nutrient might have besn available during the later growth
staeges leading to increased greéein filling. It may also be
pointed out here that ustaoke of nutrients espzcizlly K
increased with added nitrogen and the role cof K in enhancing

groin £filling is well known (Agarwals and 3harmas, 197¢€).

As alr=ady exglelined Trivsni had the highest
numper of filled greins (Fig.8). So the assimilcte
cveileble wore distributed to all the greins with the result
tact th re is no mirked increase in thousend grein weight

with nitrogen. Jyotail gave a signi icont increase upto
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1 1

70 kg N ha™", Culture 10-1-1 upto 90 kg N ha"" and

Triveni upto 110 kg N ha~l, Thousand grein weight is a
cnaracter mainly a varietal attribute influenced by

fertilization to a certzin extent only.
5.2.7 Greain yield (Table 20)

From Fig.6 it cen be seen that varieties 4id not
heve any influence on grain yield. Even though Jycthi
registered the highest grain yleld and had higher crop
growth period it can be said that there was no epirecisble
difference in the production potential of the varieti-s

tested under Kole land conditions.

The grain yield was influenced by nitrogan.
The role of N in increasing grein yield is well known
(Varma and Srev<stavs,1972; Rangesh, 1973; Abruns, 1984
end Srevesteve et al., 1984). Fig.6 showed that yleld was
increased upto the acplicetion of 90 kg N ha~l and a
1

decrease was seen at 130 kg N ha ~, the highest nitrogen

level applied,

Murata (1969) listed the beneficial effrcts of
nitrogen as (1) expansion of leaf area, (2) increase in

nitrogen contant of leaves, and (3) increased sink capacity,



to accommodete greater amounts of photcsynthotes or yi=ld
contents. At lower nitrcgen level, nitrogen supcly may
have peen the limiting factor in determining the yield
and this fasctor eppecsr to have been operctive uito

90 kg N ha~l.

It may be noted from Fig.3 that growth choricters
nemely heignt, leaf crea index, tiller proiuction and
dry matter production increased with nitreg=n. Eerly
form=d tillers (Tsicle 5) which is decisive: in the detsrmi-
nation of panicles &nd yi=ld also showed sinilar trend.
Main yield contributing feactcrs are number of [snicles
per mz, number of filled greins per panicle an? trnousand
groin weignt (Matsushims, 1976). Perusel of tre date on
yislsd ettributes «nd Fig.6 show a similer increasing trand
»ith nitrogsn. The cumuleative effect of growth aend yi=ld
comnpon-nts vitn applied nitrogen has roflected in incre:sed
grein yield. However, heasvy applicaticon of nitrogen
beyond an optimum level was found to have a negaetive
response (Jena gt zl., 1981). 1In the pres=snt study yielAd

increased upto 90 kg N ha~1

110 kg N na~l., 4 reduction in 9.5 per cent yield was

ncticed et 130 kg N na~! over 110 kg N na~l, at higher

which was on per with

nitrogzn epplice¢tion expansion of leaf area may occur(Fig.3)
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and the excessive vegetative growth and lecf area
davelopment might result in mutual shading, leading to
increased respiration, reducticn in assimil:ztion croduct
snd finslly yield (Agaisimani et zl., 1983). Chinnaswamy
znd Chandresokharen (1977) have ooserved a r=iucticn on
photosyntnesis respiretion ratio with enhinced nitrogen
levels., It can &lso be seen from Tables 17 «nd 18 thet
higher nitrogen level produced more s .ikelets. The
sterility weés also more at these levels. Hence it is
inferred thet sufficient assimiletes arz not av:ilsble to
fill all the spikelets resulting in decreesed groin visld

(Sreedhzran, 1975).

The interscticon shows signiicont diff-renca
in yield. /eriation in nitrogen response among veriecties
is well known (Pandey and Sharma, 1975 ond Hartley onAd
Milthrope, 1982). Jyothi recorded the mexinum yield ot
110 kg N ha™! (5112 kg ha™!) whereas Culture 19-1-1 and
Triveni et 90 kg N ha~l (4492 and 4460 kg ha_l, respectivealy).
This was reflected meinly by the varicus yield compon«nts.
From Figure 7 it can bz seen that Culturs 10-1-1 recorded
substesntially higher number of paniclas per m2 and
thousend grain weight at 90 kg N ha~1 over th= other twe

viristics., Jyothi registersd medium values for yield
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attributes which led to higher grain yield production.
Trivenl registered the highest number of filled greins
per panicle which was the main reason for it getting the

similar yield as that of other two cultivers.

Th= resultspoint out tas high rotenticlly of
Jyotnil for effectively utilising the incr=2ased levels of
nitregan. It had higher crop grcwth periocd (112 devs) pro-
bably l2ading to bettsr utilisetion of incressed l=zv2l of
nitrogen for assimilete production resulting in higher
griin yield. The distinguishing treit of Trivenl was
that it had the highest number of filled gr<ins per
wonicle., Culture 10-1-1 distinguished itself by the higher
penicle production, thouséend grain weight and lesser crop
growth period (9& days). It mey be not=d tnat Culture 10-1-1
took 14 deys and Triveni 12 deys lesser then Jyothi to
register the same yi=ld. The per dey production of
Jyotni was 45.64 kg at 110 kg N ha~! and th:t of
Cultur= 10-1-1 and Triveni at 90 kg N ha~! were 51.53 and
49.88 kg, respectively. At 90 kg N ha™} the per dey
production of Jyothi was still lower (42.65 kg). The increase

in yield per kg of nitrogen from the base level 50 kg N ha-l

were 26.79 cnd 23.44 for Jyothi at 90 and 110 kg N ha™!
respectivsly. It was 33.13 and 31.77 kg for Culture 10-1-1

and Trivazni, resgectively at 90 kg N ha'l. These factors
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indicate thst Culture 10-1-1 was most promising compared

to other varieties.

The above distinguishing trecits of esch cultiverg
will serve as a tool for the genetfét to adopt suiteéblz
breeding techniues for the further improvement of these
cultivars. The agronomists can &lso menipulate oter

rroduction parsmeters by suitehle agrotechni-ues.
5.2.8 Strew yield (Teble 21)

Fig.3 shows trnat Culture 10-1-1 r=acorded the
nighest value for strew yield whereas Triveni hsd tns
lowest. It can be seen from Table 2 to 10 &nd Fig.4 taot
Cualture 10-1-1 recorded the highest vaelus for plent hoight
tiller number &nd leaf aree index which led to ths hig:rest
strew productivn., Triveni had the lowest veélues for the
apove growth chcracters resulting in the lowvest strsw
esroluction (Fig.4). Th2si straw yield varicsticns with
nitrogen among veristies were also brought out by Kurup
znd Sreedneren (1971) wnich wew attributed to th diff rence
in the sbility of veriostizs to utilise the abscorbed

nitrogen for vegetativz growth.

it cen be seen from Fig.3 that tha response to

nitrogen weas seen ugto 110 kg N ha‘l. The strow yield at
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nitrogen levels whereas groin yield decreassed after
90 kg N ha"1 (Fig.3) thus resulting intdecrease of hervest
index at higher nitrogen levels. This is in agreement with
the result obteined by Prasad (1981) whc observed that
nigner nitrogen applicetion favoured hignoer vegetetive growth
end production of unproductive tillers lesding to an increese
in bicloyicsl vield but decrease in hervest index. Yoshida
(1972) also noticed with highear N applic<tion & decrease
in tne trenslocation of photosynthates from vegetetive
parts to grein leading to a decline in the value of hervest
index.

The interaction eff:ct was not significeant.

5.2.8 Economics of cultivation (Tables 36 to 38)

It can be seen from the Tables that Culturs 10-1-1
recorded the highest gross income, net income and the
ben=2fit cost retic followed by Jyotni and Triveni.

Cuiture 10-1-1 h&d the highest straw yield (Fig.3) and
with grein yield being similer, it is natural thst
Culture 10-1-1 rocorded the highest value for the above

factors.

Nitrogen enhanced gross income, net income

(Fig.8) and bensfit cost retio upto 110 kg ha-l. Nitrogen



Table 36. Gross income ha™!
N levels N N N N N Mean
Xg ha—l 1 2 3 4 5
Variesties 50 70 90 110 130
vl 11254.3 12896,.3 14159.,7 15396.3 14344.7 13606.8
(Jyothi)
v2 11942.0 14007.7 15557.3 15457.3 14595.3 14351.9
(Culturs 10-1-1)
v3 1099€.3 12679.0 14260.0 13938.3 13551.0 13085.3
(Triv=ni)
Mean 11398.2 13187.7 14659.0 14997.3 14163.7
Not statistically anelysed
Table 37. Net income ha~1
N levels
xg ha~! Ny N, N, N, N, Mean
Varieties 50 70 90 110 130
vl 1400.3 2914.3 4091.7 5222.3 4064.7 3538.8
(Jyothi)
V2 2086.0 4045.7 5489.3 5483.3 4315.3 4283.9
(Culture 10-1-1)
V3 1142.3 2717.0 4192,0 3764.3 3271.0 3017.3
(Triv.:ni)
Mean 1542.2 3225.0 4591.0 4623.3 3883.7

Not stetisticelly znilysed



Table 38. Benefik. cost rotio
N levels
Xg ha'l Nl N2 N3 N4 N5 Mean
Varieties 50 70 90 110 130
Vi1 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
{Culture 10-1-1)
\"2
3 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 stetisticeclly analysed
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applied boyond this level however, cecused reduction in
tiiese agpucts. A similer peatt.orn con &lso be o 3 rved

in strew yi=ld.

g
3

It is =vident from tre Figre 8 trnat Culturs 10-<1-1
recorded ths highsst not income at 90 k¢ N ha though the
gross incom:s was increesed upto 110 kg K he ~.  Jyotni

incr-esed gross and n=t incoeme uwr-te 1120 kg .0 ha 7, wich

Wi

was lover thoen tnet obtoined oy Cuiture 10-1<1 &t 90 kg X ha”
Triveni incroased yross income and net incoms ustc only

90 kg H ha"l and the volue rocorded was loveszt. It con b=
seen from Figure 4 thet straw yleld iner-&sed signiiicintly

1

upto 110 kg N he™ " for all tie cultivers, Jyotnl ircreased

grein yield upte 110 kg N ha'l enc Culturs 10-i-1 had

simil.r yi lds rocorde’d at 80 and 110 kg & ha'l. Hov »var,

. , . : Do i s . S |
Triveni registored & significent decroese ot 110 k¢ I ha
which may be attriputsd as the probebls redson for obtaining

Mifferontial response tce nitrogen among eultivers,

The phyesicel optimum was worked cut to be
103.74, 97.4¢ <nd 93.07 kg K ha™} respectiv-iy ‘or Jyotni,
Cultursz 10-3i=-1 &nd Triv-ni (Fig.9). Howvevsr, wien t .sse
veluss are rounfed to the nserecst five it works out to

105 kg for Jyotni «n® 95 kg @ach for Culture 10-1-1 and

Triveni. At the same time, the economic optimum was ound

1

LY
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to ba at 100.5, 95.64 and 92.24 kg N ha’l, respectiv:ly,

for cultivars Jyothi, Culture 10-1-1 and Triveni.

5.3 Chemicul studlies

§.3.1 Protein cortznt of the grcins (Teble 23)

It cen be cleerly sean from Fig.3 that Triv:ni
reccrded the lowest velue for yisld comparad to the otnrar
two cultivirs whisreas N uptike (Table 26 «rd Fig.10) was
simdlar for all thoe three cuitivers. Triveni rag sters @
the hignest _rotein content compsred to thz other caltivars.,
Hence it is presuned thout some sort of dilution =2ffzct
hed taken place in cultivar which had ricorded highest yi:ld.
Sreednarzn (1975) also oeserved similar result. From Fig.6
it vas obs2rved that Cuiture 10-1-1 h&ad high=r thousand grzin
welont and lover protein content which indicate that the
bilince between carbonydrate synthesis end jrotein synthesis
was chifted tovards the former resulting in Jdecre<sed
protein content. Rao (1972) &lso obt.ined similer revcults.
Verisztion in protesin cuntent among cultivers were also
brought out by Kurup end Sreedhersn (1971) and Kedrokar
end Mehte (1974).

Prctein contenst was increoased urto 110 kg N ha'l.

Incresse in protzin content with incresse in ritrogon is
well knovn (Kothandarwncn et al., 1975 and Pisnerody =zt al.,

1976). It may be ncted thst groin yield was increased upto



90 kg N na~! (Table 20). This shows thet nitrogen beyond

a certain level has resulted in increasing the protein
cont=nt. It is probable that the balance between
carbohydrate synthesis and protein synthesis shifts in favour
of protein synth~sis beyond a certain level of nitrogen in
rice (Sreednharen, 1975). This may be the reason for
recording a higner ;rotein content at higher levels of
nitrogen without registering a proportionate increase in

grain yield.

It can be seen that Jyothil shuwed an increesing
trend upto the highest nitrogen level whereas Triveni and
Culture 10-1-1 recorded an increase upte 110 kg N nat,

It is importent to note that Triven%frecorded higher vclues
even at the initisl levels of nitrogen and reached the
highest velue of 12,59 per cent at 110 kg N ha'l, which
might be attributed as its inherent capscity to apporticn
tne nitrogen assimilsted morz to greain filling than for
vegetetive purpose. Trivenl and Culture 10-1-1 recorded an
increase only uptc 110 kg N ha~l. It is weli known that the
percentage of nitrogen tresnslocated to grain decresses after
a certain level (Varme, 1972). 1In the case of Jycthi, it

is probable thast the particular level of nitrogen renuirdd

for obtaining the highest protein content might not have
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been reached and hence the increase noticed upto the

hignest nitrcgen level.

5.3.2 Uptake of nutrients

5.3.2.1 Uptske of nitrogen (Tables 24 to 26)

The result show that at active tillering
Cuiliure 10-1-1 r=zcorded the highest nitrogszsn uptake
followed by Jyothi and Triveni., Similer trend in dry
mettor production wes alsco noticed at active tili=ring
wnich might be the reascn for similer u; tzke noticad h=are.
Thsr: was no difference in N upteke at flowering and
hzrveat steges among tne cultures. Latlf (19€2) also

re;ortaed ne variation in N uptake among varieties,

N uptake was znhanced by nitrogen application,
The higher u; take of nitrogen ncticed might be due to
hiyner dry metter production (Fig.9). Similar results were
reportad by Abraham et al.(1976), Habecburrahmen (1983)

and Reddy (1985).

From the Figure 10 it cen be seen that Jyctni

and Culture 10-1-~1 registered an increase upto 110 kg N ha"1

whersas Trivenil recorded increagse only upto 90 kg N ha-l

2t hervest., Tsble 13 and the Figure mentioned above indiceate

thet the biologic-1l yield was incrs~ased urto 110 kg N ha_l
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1 for

for Jyotiil and Culture 10-1-1 and upto 90 kg N ha
Triveni wnich may be the probable reuson for obtaining

differ«nce in nitrogen response among the cultivars.
5.3.2.2 Uptake of P (Tables 27 to 29)

Culture 10-1-1 recorded the high=st value
followved by Jyotni and Triveni (Fig.9). It may also be
noted from the same Figure that Culture 10-1-1 had the
higrnest biclogicel mass production and Triveni the lowest
wnich mey b= attribatced as the reason for Culture 10-1-1

echieving the hignest P upteke,

Nitrogen enhenced P uptcke at all the ste=ges.
The increase in ugtcke of nitrogsn probebly resuvited in the
increase in P uptzke. With ths incresse in top growth along
with nitrogen application, root growth will also be
proliferated. This increaese in root growth woul? héeve
enabled them to get in contact with mor= soil perticles
leading to an increase in absorption of P. At active
tillering P upteke increased only upto 90 kg N ha~l. It can
be said that P absurbed would have bezn encugh for the
initisl root formetion at this level. Alexander et al.(1974)

and Letif (1982) has observed increase in P uptcke with

nitrogen.
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It can be seen from Fig.10 that P upteke was

1

increased in Jyothi upto 110 kg N ha” " and in Culture 10-1-1

and Triveni upto 90 kg R na~l, P uptake i8 a factor
greatly influenced by dry matter production which follcowed

an almost similer trend (Fig.19).

5.3.2.3 K uptake (Tables 30 to 32)

From the Figure 9 it c&n be seen that

Culture 10-1~1 recorded the highest potassium uptcke followed
by Jyothi and Triveni at all the stages. 1t ceén also be
noted that the dry matter production also followed a similer
trend as thet of K uptake. It may be a point to observe

that K uptake by Triveni was substgntially lower even thcugh
grain yield produced were similar to otner cultivars. This
clesrly shows the efficiency of this variety to effoctively
transfer the K absorbed more to grein filling rather than

fcr vegotative purpose.

K upteke was enhanced by nitrogen upto 110 kg ha“1
(Fig.9). The increase in avsorption of K probably resulted
froem & rise in the nitregen in soll Jue to incremental
nitrocen lzvels, Similer chservationswere also made by

Rzju (1978).



5.3.3 Soil anealysis

5.3.3.8 Totel nitrog:n (Table 33)

Veriestcl and R x V interaction effsct vwas not
signiicant.

Effect of N was pronvunced . Soil nitroyen
content where nitrogsn applied at 90, 110 and 130 ko ha-l
were similsr which mzens toat the additicnal nitrogsn hed

cov ansatued the increasaed nitrog:sn upteks by plents at

nigeer levels
5.3.3.b Avcileble P and exchangeablz K cont nt(Tables 34 & 35)

Varietul effects were significint. Plots grown
under Culture 10-1-1 hed the lowest velues for aveilible P
and excnangeable K which cin be attribut:ad to the higher
dry matter production and upteke by this variety com ared to

otier varisties.

incrzased lovels of nitrogen incr-esed P uptake

witich resuited in roduction in eviilaki- P content of soil.
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SUMMARY

In Kole lands very few studies have been
conducted with regsrd to the nutrition of rice. Levels
of fertilizastion of rice varieties thet are generelly
grown in Kole lands are recommended based on the
experimental work conducted at other places or research
staticns. But Kole land situation is entirely a different
one and specific recommendations havenot been evolved
so fer. Moreover, there was a feed back from the T & V
workshop that the farmers were applying more than

1

100 N ha" ~ for the varieties usually grown, though the

recommended dose was only 70 kg N ha~l. The present

study was therefore undertaken to ascertcin and compare

the nitrogen requirement of short duration varieties and
pre~release Culture 10-l-~1., The pre-release Culture 10-1-1
has gained wide acceptance in Kole land and hence it is

necessary that the nutritional requirement is found out

before it is relezased.

The findings of the present study are summcrised

as follows.
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1. Maximum plant height was recorded by
Culture 10-1-1 followed by Jyothi and Triveni which

were similer. Nitrogen enhanced the plant height upto

110 kg N ha~1.

2. Culture 10-1-1 recorded signific:ntly higher

tiller number compared to other varieties. Nitrogen

increased the tiller number upto 90 kg N na~l, The

highest panicle number of 630 per m2 was recorded by

Culture 10-1-1 at 90 kg N ha™t,

3. Leaf ar=za index was highest in Culture 10-1-1.
Nitrogen increesed 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

1

varieties and this was increased upto 110 kg N ha™ = after

which a decresse was sean.

5. Maximum number of panicles per m2 was

registered by Culture 10-1-1, Nitrogen enhanced number

of panicles upto 90 kg N na~l. 1In Jyothil panicle number

1 where as Culture 10-1-1

and Triveni showed increzse only upto 90 kg N ha~l.

was enhanced upto 110 N ha~
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6. Nitrogen influenced the length of panicle
to the highest level tried. Triveni recorded the highest

value which was comparable to Jyothi.

7. Triveni registered the maximum panicls weight

followed by Culture 10-1-1. The welght per panicle was

increased upto 110 kg N na~l.

8. Triveni recorded the highest number of fil ed

greins per panicle. In Culture 10-1-1 and Triveni filled

grains per panicle was increesed upto 90 kg N ha’l,

where as in Jyothi it was enhanced upto 110 kg N ha?,

9. Percentage of filled greins was highest for

1

Jyothi. It was highest at 50 kg N ha = and lowest at

130 kg N ha~1,

10. Culture 10-1-1 recorded significently higher
values for thousand grain weight. Nitrogen exerted its
influence in increassing thousand grain weight upto

90 kg N na~l.

11. The field duration of Jyothi, Culture 10-1-1

and Triveni were 91, 77 and 79 days, resgectively.
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12. There was no difference in grain yield among
the varieties and Culture 10-1-1, The highest velue of
grain yield was recorded by Jyothi at 110 kg N na~!

(5112 kg ha~1) which was similar to the yiel? obtoined by
Culture 10-1-1 and Triveni at 90 kg N ha~1 (5060 and

4988 kg ha~1).

13. The per day production of Jyothi, Culture 10-i-1
and Triveni were 42.65, 51.63 and 49.88 kg, respectively
at 90 kg N ha'l. Jyothi increased per day production upto

45.64 kg at 110 kg N ha~1,

14, Culture 10-1-1 registered tn> maximum straw

yield., Nitrogen increzsed straw yield upto 110 kg N ha'l,

15. Culture 10-1-1 recorded the hichest benefit
cost ratioc., Nitrogen levals upto 110 kg N ha'l increesec

1

the beneflt cost ratio in Jyothi and upto 90 kg ¥ ha ~ in

Culture 1C-1-1 and Triveni.

16. The optimum level of nitrog=n was work~-d out
to be 103.74, 97.48 and 93.07 kg ha * for Jyothi,

Culture 10-1-1 end Triveni, respectiva:ly.

17. Cultures 10-1-1 h=d ths highest NPK uptake.
Higher nitrogen levels increased the uptoke of sll the

nutrients.
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On concluding it could be stated that
Culture 10-1-1 was found to be most promising. It noct
only had the highest per day productivity but &lso the
bencfit cost retio. The present investigation shows thet
95 kg N ha~! cach is required for Culture 10-1-1 and

Trivzni &n? 105 kg N’ha'1

for Jyothi. This is in agreem=nt
with the feed back from the T & V vorkshop that the
farmers are applying higher levels of fertiiizers than the
recomuended dose. However, since this is onlyaons yelr

trial further experimentetion is required to substontiate

the same,
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ABSTR/.CT

An experiment was carried out in Kole lands
during the Kole season of 1985 (December-Jenuary to
March-April) to ascertain and compare the nutritional
reguirem=snt of short duretion rice vericties and pre-r-lease
Culture 10-1-1., The treatments consisted of factorisl
combination of 3 verizties {(Jyothi, Culture 10-1-1 and
Triveni) and 5 levels of nitrocgen (5G, 70, 90, 110 and

130 kg N ha-l) in Randomiszed Block Design, replicsated thrice.

i1t was found thet the pre-relsase Culturs 10-1-1
had sisnificontly higher plant height, tiller number,
leaf area lndex, dry matter production, number of panicles
per m2 and tncusend grain weight over otner virieties.
Triveni recorded the highest filled greins per genicle and
weight per penicle. There was no verliation in grein yield
arong the cultivars tested, Culturse 10-1-1 regist-r .4 tre
niginest strew yield and nutrient uptike. Culturs 10-1-1
also rzcorded tne hichest net income ovar the varisties

tested.

Application of nitrogen incressed th= vegot. tive

characters and yield attributes of rice viz., plent height,



tiller production, numper of penicles per mz, panicle

length, penicls welight, filled greins per penicle and
thousand grein weight. The highest grain yield and not
income vwas obtcined by Jyothi at 110 kg N ha'l and that

for Culture 10-1-1 and Triveni at 90 kg B ha~1, Straw

vield and dry matter production were increassd upto

110 kg & ha'l. The uptcke of nutrients wer: alsoc influ-nced
positively by nitrogen fertilization. The per dey production
of Jyotni, Culture 10-1-1 and Triveni was found to be

42.65%, 51.63 and 49.88 kg, respectively at 90 kg N ha"l.

The present investigation revasa:l:zd thet the optimum
lov>l of nitrogen fertilization to be 103,74, 97.4r and

23.07 k. ha™*

for Jyothi, Culture 10-1-1 =nd Triveni,
res._ectively. It was alszo chserved that the fiold duraticn
of Culture 10-1-1 was only 77 days compared to thet of 79
wnd 91 deys of Triveni and Jyothl respectively. Benefit
ccst retio was hignest for Culture 10-1-1 thus indiceting

the scopz of po,ularising this cultiver as a short furation

varioty in Kolz land. \’1\\;2‘§
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