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IRTROLUCT ION

India which has the largest area under rice
cultivation (38.6 millicn hectares) has the lowest
yield per hectare (1.667 tomnes/ha). The need for
achieving food self sufficiency has veen repeatedly

stressed ever since independence,

Rice 1is the most important food crop of Kerala
oecupyin: an area of 8.W+ lakh hectares. Jut of this
3.98 lakh hectares are cultiveted curin; the 2nu crop
season (rundekan). The average yield of rice in
this season is generally higher than th-t of e
Ist crop (viruppu). The scope of extending the aren
under rice in this state is very much limited.
Therefore the only scope {or increased procuction is

to resort to intensive cultivstion,

The yield of rice plant is jovernec by both
genetic nd environumental factors. Thouzh photo
ingentive rice varieties c¢an be srown through out the
year irrespective of the season, their srowth axi
yield vory largely depending upon the various weather

factors thot prevail durding the gsrowing season,

P



2 couiin- tion of teuperature, photoperiod anc light
intensity however determines the growth period, crop

performance ond productivity.

A raJor part of the area in second crop
(g}g}_ﬁg};@:) geaaon 15 double croyped lanc and the time
of plunting depends an the harvest of the first crop
(virippu). The ervpping perdiuc of the first crop
varies sublect to thie vagaries of the south west monsoon,
Trie vill finally reflect on the planting time of the
second crop season. Sometimes the farmers ~re forced
tc delay the plunting tiue, which is found to reduce
yield, The excarin-ntal evidence tu show the influence
of tire of nlantiny on growth and yield of rice is not

adequsts,

Pegponsivensss to nitrogen is one of the major
factors zontributing to differential eapacities of
rice vorietios to zive high graln ylelds., Sreedharan
an<d Gesrge (19068) obtained yielu response upto 160 ki
N/ha with IR--B., Bathkal and Patil (1970) ovbtained
yield regponse upto 200 kg N/ha with optimum level at
150 L ¥/ha.  Tut there 18 very little information
regerding the éffect of planting time on the response
of dwarf indles varieties to nitrogen.



aatrient absorption by rice is greatly
influenced by tempersture and other westher fuctors
(Lin. 1976). Study »f the uptake of nutrients in
successive planting time as influenced Ly various
weather i:ctors will help in soll fertility manszement
fur rice. It nay also help to recomsend asy omondce
praciices like nitrogen applic:otion for overcuming

the ill ei'fects of late planting:.

™he present irvestig: tion was therefors under

taken vith the folloving brosd objectives in view,

T Tu glucy the influence of time of trang-
pianting on yrowth and yleld »f two medlum curation
ndgh yleiddng videties of rice, Jaya and Savari.

2. To study the effect of Jlanting time on

tiia resonnze of rice vardetias ¢o nitrocen.

3. To find out the optiman time of planting
rice in rundckan season.

Yy To aseert in wvhether the 111 effects of

10t Mientine eon be pitizated by nitiogen appliic tion,
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REVIEW OF LITERATULE

Even with the modern, photo insensitive,
hizh yielding rice varieties the expression of full
yield potential to a great extent is decided by
the weather conditions that prevall during their
growth period, The weather conditions during its
grovth period, greatly decide its reaponse to added
inputs (Tanaka at al., 19643 Mahapathra, 1969). As
opined by Stansel (1966), the planting date has a
dominant effect on hoth teuperature and 1ight condi-

tions durin; which a crop s grown.

The literature avsilable on the regponse of
rice cultivars to different time of pl:anting, levels
of nitrogen, and thelr influence on growth characters
snd yileld components are briefly reviewed in this
chapter.

1. Fesponse of rice varieties to time of planting.
1.1 Grouth characters

The influence of time of pilanting on plant
height has been reported by many workers. Tanake gt al.
(1964 ) observed higher plant heilzht during wet season
than during dry season. Delay in tr:nsplanting from



the normal time was found to decrease plant height
(Majid and Ahmed, 1975). This effect of planting
time on plant height i1s due to the varistions inthe
wveather parameters during the growing period of the
crop. Lin (1976) observed that high temperature
during growing period resulied in dwarf plants with
small leaves, whereas Kang and Hue (1976) noticed that
lower tenperature during nursery period resulted in
higoiey plant hedight.

Tenaka gt al. (196%) found thsot the tiller
production was higher during rainy season than in
dry season. 3ut, Chatterjee et gl. (1970) were of the
opinior that the tillering period was shorter during
the rainy season as compared to dry cool season, A low
temper:ture during early growth stages was found to
decre-ge tillering (Ghosh, 1961} Tanaka gt al., 1968}
ané Samato, 1973). Vergara g% al. (1970) observed
that high temperrture ingreased the tillering rate,
but deereased thie {inal number of tillers at harvest
by shortening the tillering period. Lin (1976)
reported that hign temperasure led to increased produe-
etion of ineffective tillers.

o



1.2 Days to 50 per cent flowering

September plantings of rice cultivars C0-30
and Hhaovanl were observed to take the least nuaber
of days for flowering, compgred to earlier plentings
(Palanisvamy gt al., 19683”%1&@035 and Subramanian,
1980). Majid and Ahmed (1975) noted a decrease in the
nunber of days to flowering vhen planting was delayed
beyond June 16th curing kharif season. Faw and
Johnson (197%) also found that delayed planting resulted
in early flowering and the difference in flowering
date by delay in planting time was less pronounced
as the season progressed. Kang and Hue, [1976)also
obgerved that earlier planting resulted in prolonged

growing period and longer delsy in earing.

Bisvas 2} al. (1975) opined that sowing dates
had significant effect on date of flovering as it
affected the heat sum required for flowering., Hosoi
(1976) observed that earing date of early maturing
cultivars was more sensitive to temperature than that
of late maturing cuitivars, but the relative date of
earing was not affected. Kang and Hue (1976) reported
that duration from transplanting to esring irncreased
with increase in average air temperature.



1.3 Lays to maturity

Generally high temperature is reported to
shorten the growing period of rice (Noguchi, 1960).

Mahopathre gt al. (1973) reported that terpera-
ture summation for short andé mediusm duration rice
varieties varied from 3000°C to 3300°C anc 1t wes
3500% for long duration variaties. Vergara at al.(1970)
opined thet minimum temperature had the best necative
correlation with growth durstion and this correlstion
was higher thsan that of temperature summation.

Accordin: to Subbiah and Morachan (1979), the prevailing
mean temperature in degrees centizrade at the vegetative
phase signifiesntly influenced the curation of the crop,

Loganc anc Abruna (1977) found the number of
days tc harvest varied with the date of sowing., The
crop sown in June took minimum number of days (81)
whereas that sown in December took maxicum number of
days (117) to harvest.

1.k Yield characters
1 Ok. 1 Procductive tillers

According to Halappa gt gl. (197%) and Ramdoss
and Subremanian (1980) early planted crop produced
aore muober of productive tillers than late planted crop.
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The percentage of productive tillers was found to be
lower in wet seagon than in dry season (Tansks gt al.,
196k ),

Matsushims and Tsunoda (1958) found the day
temperature of 319 and night tempernture of 21°C were
the optimum for increased production of panicles., Nel
and Small (1969) reportec that low night temperature

increased esr nunsor,

1.4.2 lLenzth of penicle, spikelets/penicle and filied
grains per prnicla.

Mahapatinra and Badekar (1968) reported July
planting of medius curation rice cultivara resulted
in lengthier pmnicle than the late sown crop. hamdoss
and suoramaniap (1900) also got siaiiar results. They
alvy got wore muwelr of spikelets per panicle with

eariy planiing tha late sown crop.

Murata and Togari (19/2) voserved that
tenmperature was positively correlated with spikelet
nuuver, The solnr raciation three weeks before and
four weeks after heaulng was lound vo be strongly

associated with spikelet proauction,

Variation in time of planting of rice is noted
to bring about significant veriation in the number of



11126 grains per panicle. lelayed plantirg signifi.
cartly recuced the number of filled grains (Palaniswany
gt gl., 1968; Majid and Ahmed, 1975; anc Mho_ et pl.,
1976). UDelayed planting decreased the percentage of
£11led zrasins (Liou, 1975 ond Mo et al., 1976). The
spikelst sterility was minioum in early planied crop
ens Increased with delayed planting (Majic and Anmed,
107%; Faw snd Johnson, 1975 =and kamioss and Subramanien,
1980).,

Nel -pd Small (1969) opined that low nijght
teser ~ture dncresssd nuaber ol grains per panicle.
Caen 2t ale (197%) reported that tae day arg night
temperature of 3000/200(3 wag optisuw Cor the profuction
of 'ereased peresntsle of fully ootured raing. They
alss famd that recuced 1Lignt invensily decreased

poreontage of f1liled gralas,

Evans (1972) reported grain f11lin; was very
pouT in the absence or 1ijht. wada gt al. (1973)
oveoyved that, unuer cunditions of lov 11Mmt intensity,
lov plr teuperstuis decreased tie fertility., In the
ctrey nnbpe, bthere was Lo deCrsase in fertility of
2reine at low terperatuze whern 1light intensity was not

o Ulsl o
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1.4.,3 1000 Grain weight

Delay in trensgplanting decreased 1000 grain
wveizht (Liou, 1975; KAU, 1980; Annuel Report, 1979/80).
Remdoass end Subramanisn (1980b) were of the opinion
that the test weiht of zrains being a general charscter
was not influenced by different sowving dates,

Lower temperature in the range of 17°C to 30°%
during ripening phase inereased 1000 grain wgiézht
(Suzuki et o)., 19663 Kaneiava, @t al., 1962&3{5461 and
Small, 1969). Chen g% al. (1974) were of the opinian
that day and nizht temperatures of 25°C and 20°C respe-
ctively were found to be the optimum for increasing
the 1000 grain veisht.

¥Matgushima (1957) and Lenka (1969) obsgerved a
decrease in 1000 graip weight under reduced liint

cmditions,

Thus, planting tlsme has s signific-nt influence
on all the growth as well as yleld charncters,
Jenerally, a delay in planting time negatively influences
all tie aforegald characters.

1.5 Grain and straw yleld

The growth rate and yleld of rice is considerably
affected by the time of planting.
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Palanisvamy gt al. (1968) found the yield of
Japonica x Indica cultures were significantly reduced
when plsnted beyond early Jctober, But wvith CO-30
rige cultivar, the highest yleld was obtained when it
vas sown during the later half of August. Sowing
beyone september mnrkedly decreased yielu. September
gowing of four rice cultivars Vijaya, latna, Baln and
Jaysnthi pave uaximum yields October sowins had ths
minimum yleld (Honda gt al.. 1976), IR 20 gave sindlarx
results during sambn sceson (Balosgubrsmanizn gt al.,
1978), Dut it was reported thet nigh yielding mediunm
duration varieties gave very good yielc when sowr in
Yetober., Early sowing decreased yield (KAU 1980,
Annunl Report, 1979-80),

During the khnrif jeasun, hi‘hest urain »yield
was obtained 4in June sown crop. Delsyed sowing sinie-
ficantly recuced yield (Majid end Ahmed, 15753 Vasitha
et al., 19703 Fho gt al., 19763 Lozana and Abruna,

1977; Subbarayslu, 1978§ KAU 1980, Annual Report 1979=-80,
Sarma gt al., 1981).

Gopalaiirishnon et pi. (1975) obtained siini-
fic-nt increase in grain yield when Co-36 was planted
on July 2fth than earlisr or delayed plantings.

Shahi gt al. (19576); Shani gt al. (1977) Jmattacharya
(1977 ) also got simiiar results., But Eamdose and



and Subramenien (1980) obtained highest grain yield
with July 1st planting of IE 20 and dhavani. Bnavani
was best sulted for early pl=nting and I¥ 20 for

late plz:nting.

The results of a monthly planting trisl of
1C years duration councucted at D1 I, revealed that the
best time of plrnting in the descending order of
preference uas January, February, Deceubsr, March,
liov-ber June, July, April, May, Aujust, Jctoder and

Sept-zber (IFFI 1979, Annual Report 1978).

However, Hancal ~nu¢ Manapathra (1968) could
not ret any significant uifference in yield among the
three monthly plantiny dates, June 16th, July 16th
anet Au ust 16th with long curation varieties at CLRI,
Cuttack,

Graip yield of rien i determined by the solar
vacds tlon at the vepruauctive puase (Moomaw gt agl.,
1967; Hayashi, 1972; Sheik Davood g% al., 1973;

De Datta, 1973 Lereh, 1976)., Mayr (1967) recorded a
positive correlation of solar radiastion at vegetative
stage +ith gr-in yleld. A high s80lar raciation
accompanied by a low temperature during 25 days period
before flowering was found to jive the maximun grain

yield at Los Banos (IKLI 1974, Amnusl Report 1973).

12
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Lee {(1971) also got similar results, High temperature
and hizh light intensity sesmed to interect with each
sther to decrease the photosynthetic rnte (Yamada, 19%5).

Targke end Vergara (1767) reported a negative
currelation bDelween rice yield and mean dally temperae
ture at ripenin: phase. De Datta an¢ Zarate (197C)
observed nish pogaiive correlation petween maximum air
tepmpersture at “he eaxly wvogetative phase and grain
vield of riee culsiver M, lel and Small (1969) noted
thnt lov li:sht tenpersture increased yield while
Papnderkis (1970) reported i:ipi: nighh teuaperasture
cecreased yilelcd., Lin (1976) was of opinion that nigh
teupey: ture Juring earliy stases <« janicle Cormation
recuced yielc, Morachan gt gl. (1974) ootzined
positive correlatidon with rel tive temperature disparity

factor il yi=ld lewsl

{0

L]

Ghildayal snd Jana (1367, founce that relative
huadcity (RJH) wos nagatively correluted vith solar
reciatl 6 and got an incresse 1n vield with decroase
in reiotive humddity, and increase in solar radiation,
Hi L reletive huznidity during post flowerin: sta:e
appeared L6 hiave a delrimental offoct on yleld (CLRI,
19675, Grhosh (1970) observed a strong detrinental effect

of the nunbar of roiny duys at the grain ripening phase.



14

Palaniswamy gt al. (1968) obteined uore
strav yleld with normal (Late Septeuber - early
Detober) and late plantings (mic¢ Oct:ber) than early
plantings. HNel and Small (1969) reported that low
night temperature increased straw yield. lamdoss and
Subr-panian (1980) got higher straw yield with delay
ir sowinz., They observec that uaximum temper:ture
as well as sunshine hacd negative effect on straw yiel:,
whereas a positiv effect was obtained with miniacum

temperature,

1.6 Lry matter production grain straw ratio and
harvest index. ?

Fav and Johnsor (197%) found that late sowing
recucec dry matter procucticn., Lerch (1376) obtained
hizhest dry matter production vihe: IFeE was sown on
16th Jenusry. Kang and Hue (1976) observed tnat lower
tempersture during nurgery period of riee gave higher
dry matter production. Lower aversnge temper:zture and
longer period of sunshine froa trangplsnting to panicle
initiaticn gave greater total dry welght. dverage air
tamper-turs of 250C resulted in rapid dry natter

accumlntion,
Tanaka @t ales (1964); Yoshids and Ahn (1968)

reported that the paniele straw ratio was lower during

vet season, than in dry season, presumadbly due to the



19

lov contribution of assindlates stored before flowering
to grain. Low light intensity at headin; enhanced
tranaglocation of stored carbchydrate to grain ;iving

a hizh grain straw ratio (Yosnica, 1972).

dayasil (1967) osbnerved a hiigh harvest index

with early cultivation iu dry season than in wet geason,
1.7 Grazin protein content

Hdonsu (1971) suggested that weather conaitions
influenced grain protein cuntent, Denium (1)71)
ohaerved thut nizh 1iht inteisity exhausted K reserve
an¢ diminished the crude protein content, but inecreased
the percentage of carbohydrate, Protein content vas
found to increase with high light intensity only at

very hi:h N levels,

Le Datta et 21, (1977) found that grain protein

content was hizgh in wet geason wnd low in Ay season,

Nanda gt al. (1976) founc that gr:in protein
cuntent was waximum with July sowing and ainisma with
Septenmber sowing. The totnl crude protein contant was
tiic highest for January-Ausust crop. However, Stansel
et al. (1965) recoided a high zr-in protein content

and inereased utilization of nitrogen in sumuer months,



1.8 HNutrient uptake

Moomaw and Vergara (1964) anc¢ Lin (1976)
found that high air temper-ture at early stages
decreasec nutrient absorption and reduced vegetative
growth., However, Chiu gt gl. (1961) were of the
opinion taat high temper-ture resulted in increased

arsorption of I, P and K.

2. Effect of rice varieties to nitrozen
2.1 Growth characters

™e effect of nitrogen on growtsn chazracters
i, well recognised, Increapse in height of plant with
ritroger applic-tion is reported by many workers
(Kalyanikutty et al., 1969; Faju and Rao, 19693
Koysma @t pl., 1973 and Fegn, 1973). iiowever Eunus
ané Spceque (1974+) found plont height was unaffected

by appliics  nitrogon.

Das Gupta (1269); Kelyanikutiy (1969); Tanaka
(1:7:) Fego (1973) observed an increase in tillier

numoer per plant with addéition of nitrogen.

2.2 Yieléd characters
Ce2e1 Productive tillers

Chauchary et al. (1969) observed a positive
correl=tion hetween number of productive tillers and

nitrosen lewvels In T (N) I ang -8, 8imilar results



17

were obtained by Pande and 8ingh (1970), Izhizuka
(1971); Koysma gt al. (1973); Nair gt al. (1973) and
Eunus and sadeque (197+). Pedmaja (1976) reported
from pot culturs studlies that the percentage of
productive tillers increased with increase in applied
nitro.en upto 6C ppn.

Tecer length Of pandele and number of spikelets
2o ponicle,

A positive correlaticn between the length of
panicle ond levels of nitrogen waz obs rved by
Chruch:ry et gl. (19%9). Kalyunikutty o% pl. (1969)
reported an inerecse in panicle lrngth vith addition of

ritrogen under wider spacing.

Tanhakea g% al. (1964) observed a deopease in
Lhe number of spilkeleds per panicle with high nitrogen
levels and mutual shauing of leaves. Tanaka (1972)
osserved that with heavy nitrogen applicstion even
thoush pary tiller and panicle primordia per unit
lund arep are produced the nuaber of splkelets per
penicle would be less, since tnere were many sinks when

cowpnred Lo the papacity of the source.
2ece3 Huazber of filled grains per panicle

Choudhiery et al. (1963) obtained o positive

correlation between nuber of fertile groing per panicle
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and nitrogen levels in rice verieties T (N) 1 and

In 8. Similar results were obtzsined by Kelyanikutty
et pl. (1969); Pande and Singh (1970); Izaizuka (1971);
Hair gt al.(1973) and Koyauma gt al. (1373).

However, saisoong gt al. (1969) and Bunus nnd
Sadeque (1974) friled to got an inerease in number of
f1lled srains per prnicle with increased nitrogen ievels.

Tanaks gt al. (1964) observed decrease in
percentage of filled graing with high nitrozen appli-
cation, However Ota and Yamada (1965) observed that
spikelet sterility did not increase much cdue to nitrogen
application in high nitrogen responsive warieties, but
wag reported to increase upto 100 er cent in low

nitrozen responsive varieties.
2.2.4 1000 Grain welight

Grain nuabsr per unit ares was cecided by the
nvailability of carbowhydr-te and hence 1000 zrain
wei:ht did not :nerease with nitrogen dressing. (Bada,
19613 Pande and Singh, 19703 Ishizuka, 19713 Koyasa
et al., 1973 ond Eunus and Sadeque, 197:).

However Kelyanikutty gt gl. (1969) reported
an ircrease in 1000 grein weight vwith adcition of

pitrozen. Padmeja (1976) alio observed an increase in
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1000 gr-in weight upto 20 ppm of added nitrousn, in
pot culture studies,

Cerierclly =pplication of nitrogen ig found to

influenes both growth and yield characters positively.
2.3 urain yield and strew yield

Increase in grain yield with nitrogen sppli-
¢ntdon 1s an establisned fact.

Kumnra and Tskeda (1962) observed that under
low levels of nitrogen, grain yield inereased remarkably
with increments of nitrogen, thoudn the rate of
increase ir yield diminished as the niitrogen supply
increased. Simil-r results were obtained by Toth anc
Totane (1976), vharma gt gl. (1976) and singn gt al.(1977).

The yield respanse of rice to nitrogsn is found

Lo vory witih cultivars,

Chiu et al. (1965) observed yielc respunse
upty 120 kg K/ha with Japonicn varieties, Chandler
et al. (1965); and Kurup and Sreediaarnn (1971) got yleld
resucnse upto 109 kg N/ha with dwarf medium varietles,
Yield reszponse upto 160 ¥ H/ha was cotained with rice
cultiv:r IR 8 (S8reednarsn and George, 196€), Siuilar
results vere obt:-ined by HKalvanikutty gt pl. (1969);



Mahatia Singh snd 8ingh (1972); Kadrekar and Mehta
(1975), Varma et al.(197%) Lerch (1976) and Singh

gt al.(1977). Taichung (lative) 1 was found to respond
uptns 200 kg N/ha with optismum level of 150 kg N/ha.
(3athk~l and Patil 1970 and Kego, 1973). Eaghavan
Pillai and George (1273) and #4illai gt al. (1975)
obtrined yicld response only upto 80 ki K/ha with short

duration Incicn varieties.

Lal gt al. (1973) obt-ined yicld response upto
120 ko ¥ wvith cultivars IF 8 and Padua. Similar results
vere obtpined by Veraa (1973) wvith cuitivar Jaya and

Gopzlrkrighnar gt zl. (19750 vith cultiver CO-36.

Khatua gt gl. (1970) cancluded th-t yield
response of the same cultiv r veried ith soil types.
Jayn responded upto 18U k, N/ha in alluvial soil types
vhereas 4t vas 60 L ir laterdite snd 120 kg Nha in

red solls.

dsada (1967) found the gr:in yleld in rice
undar nigh i fertilizationr 1s often determined by
percentage of ripenaed ;rains. Sanchez et gl. (1973)
opiued thnt increage in yleld due to N applicstion was
primarily a function of effective $illcrs and penicle
size. Migcl et gl. (1978) found that yleld of rice
depanded on the proportion and the rate of N and P ferti-
ligers. Jptimum rate was found to be 4N + LP 4+ 2K,



However, heavy application of nitrogen beyond
an optimum level 1s noted to imiuce a negative response

(FRI 19633 Tanaks et al., 1965 Padmaja, 1976).

Das Gupta (1969) obtained increased dry matter
production by nitrogen fertilir-er with two varieties
of swamp rice, 8imilar results wers obtuined by Varma
(1972 ), Baye (1977), Haque (1977) apd Chinnaswasy and
Chandrasekhar=n (1977),

Murayame gt gl. (195%) observed that witn
low nitrogen level, the astarcn which accuwulated in the
strav before heading providec as much as 40 per cent
oi the total starenh in grain, but wlth nigh nitrogen
lev+l, 1t provided less tnan 10 per cent, tending to
decrease the or:lc uvirow rotico. S1milar results were
obt-ined by Tunaka gt al. (17964); 2sado (1967) and
Yoshida (1977). ‘Iwever, Sanchez gt gl. (1973) could
get ar ‘nherease in r-in strow ratio with high levels

of nitrogen,

Fesponse to applied nitrogen varied with
nlenting time, The optimum nitrogen level for rice
vas reportad to be far higher in dry season that in
wat ceason,

2.4 Hutrient uobtuke
Sadensncan g% a1. (1969) reported that nitrogen

uptske was rapid to stert with and the rise was aarked



during the flowering phase, The nitrogen per cent

in the plant decreased with growth., The uptske of
nitrogen increased with nitrogen application and the
nutrient per cent increasged while the uptake increased,
Maxdimum utiligation of nitrogen occurs during
tillering and flowering phase, Uptake of N and

P, N and K were significantly correlated.

Thirunav kkarasu, gt al. (1978) obsserved that Nitrogen
cantent in plant increased after each split applics=tian,
There was a general drop at around 67 days after
transplanting. Mithuswany (1973) observed a very high
degree of relationship between nitrogen, phosphorus
and potassium uptoke at flowering and final yleld.

Varma (1972) and Khan and Pathak (1976)
obgerved th:-t nitrogen content in grain and straw
increased with increasing nitrogen rates. But Knhan
and Pathak (1976) noted a negative response with
higher levels of nitrogen. Varma (1972) noticed thnt
percentage of nitrogen translocated to the grain
decreansed with Increasing nitrogen levels. Also,
nitrogen translocation to the grain was found to
decrease with increasing phosphorus rates.
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However, Logsnathan and Raj (1972) found that
nitrogen uptake was not affected by variation in dosage
of nitrogen supplied to soil even with 160 kg N/ ha,
Also 3redero (1965) observed th-t nitrogen was absorbed
independently of the pattern and rate of nitrogen
applic-tlan provided sulficient s0il nitrogen vas
available for uptske.

Kanvar and Sehgal (1962) Bredero (1965),
Remanujam (1967) Sadayappan and Kolandai Swemy (1978)
reported that phosphorus and potassium uptake was
deteruined by nitrogen uptake. Sadanandan gt al. (1969)
found phosphorus uptske was founc to be significantly
correlatec with nitrogen uptake and with potassium
uptuke. Varma (1972) observed thst percentaze of
phosphorus tranglocation to the grain decreased with
increasing nitrogen levels, Sadayappan and Kolandaiswamy
(1978) reported thnt phosphorus cantent of zrain
increased steadily with nitrogen levels. However,
Loganathan and Raj (1972) found that nitrogen had 1little
effect on phosphorus and potassium absorption by paddy
strawy and phosphorus absorption by grain.

Thus it 4s seen that nitrogen uptaske by plant
is independent of P & K uptake but uptake of P and K s
dependent on nitrogen uptake,



2.5 Grain protein content.

Increase in grain protein content with
increasing levels of nitrogen have been reporied by
many workers (Kadrekar and Mehta 19753 Kothandaraman,
19753 Pisharody gt al. 19763 Ravindra gt al. 1977 anc
Sadayappan and Kolandaswamy, 1978). Kadrekar and
Mehta (197%) observed linear increase in protein
cantent with increased levels of nitrogen in cultivar
IR-8, while they observed a re;ative resporce to
higher levels of nitrogen in cultivar Patni 6.

However Mathuswamy gt al. {(1973) could not
ret any inerease in protein content by different
levels of nitrozen ranging from ¢ - 160 kg/ha, in

hizh yielding cultivars viz. Karwra, XKanchi and Cauvery

grown in Tamil Na=du,

It has been reported that an increase in
proiein cantent beyond s certeln level of nitrogzen was
senerally accompanied LY a docrecase in the grain yield
(ILREI 157, Anual Heport 1373).

g

&



Materials drl/ /[ez‘éodg




MATERIALS AND METHODS

The present investization was undertaken
to study the differ ntial response of two medium
curation rice varietles, Jays and Sabari, to four
different time of planting ancé three levels of
nitrogen, during the pamdskapn season,

1. Materials
1«1 B8ite, climate and soil

Site
The experiment was conducted at the lesearch

Station »n¢ Instructional Faram, Mannuthy, Tricuur,
The farm 1s situated at 12° 32' north latitude and
74> 201 east longitude at an altitude of 22,25 meters

above mean sea level.

Climate

This area enjoys a typlesl humid climate,
The details of the ucteorolosical data during the
eroppin: period are presented in appendix 1 and
figure 1

8041
The goil of the experiment ]l area was moderaw

tely well drained mediuwm clay loanm the chemical
characteristics »f whiich are presented in Table 1.



Fig. 1 Weather data during the cropping period
of the experiment presented as daily
average per week.



o)
L]

Table 1 Analysis of soll before the start of the

experiment
ggg§e%t in Mathod uged
Totszl nitrogen 0,098 Meoerok Jelunshl method
avallable ?ﬁﬁs 0,0032 In 3ray-l extr=set,

“ chlorostanous - reduced
molybdophophoric acid
vlue colour method

Aveileble K0 0.008 In neutral normeal
amaonius acetate extract -
flane osnobometric

Totzl P-Og 0.06°%  In 01 extraet

" chlorostanous « reduced
molybdophogphioric olue
colour wethod in
hydrochloric ccic systen

Totzl K0 0.3861 In !IC1 extract - flane
photonetric

pH 5.2 112,% soil solution

ratio, using n pi meter

Cropping history

Trhe cxpeyimental {iaeld was double cropped
wvet land vhere hizgh yleldding varieties were groun
eontinuously for the last five years on recomusnded
fertiliger dosea.
1.2 8eason

Tie experiment was conducted during the gundakan
scason >f 1980-81. The eropping period extended from



1st of September 1980 to 24th of February 1981,
1.3 Varieties

The verieties used for the experiment were
Jaya.’a hizh yieiding dwarfl asediuwm duration variety
evolved by hybridis~tion (T(N) x T 1%1) and selection
at AICIIP?, Hyderavad - and Sabari, a high ylelding
du-rf indiecs vardely evolved Ly hybridization and
(IR-8 x Annapoorna) cnlection at Fice Research
St:tion, Prttambi. Jaya has white, long bold grain
and Sabarl hau red, long bold grain. Jaya has a
dur: Lhon of 120y 125 daye and Seberi 106/135 days and
vola e virielles huve very high yield potentials.
The peeds were obbainec {row hesesrxch 8¢ tion and
Instrucitional Faru, dannutuy.
1.h  Manure: and fertilizers

Fare yard astiurs ot the rate $00C kg/ha was
applied uniformly as pasal dressing. It was of
foliowinc coungasition,

N C.td por centy P 0,23 2or cent ané K 0,39
per cent. Desides this lime =t the rete of 600 kg/ha

T T TR G S A
vase applicsd wniloywiy.

Tertilizers with the fellowing mnalyscs were

used for the exneriment,

ol



Amoniur sulphatse 20,9 per eant il
Super phosphate 18 per cent P205
Muriate of potaah 60 per cent K0

2, Methods
2.1 Design and layout

The experiment waes laid out in split plot
design,

Det-11s of treptoents

The treatoments consisted of combinntion of
four dates of planting and two varietdes in the whole

Plot ond thyee levels of nitrogen in the sub plot,

whole plat trogtonents

a) Idge of plonting Abbreviation
(T)
1. Septossber 25th '.1'1
3. Detober 2‘5&) TB
4, Rovember 9th T,
Yarieties (V)
1. Jaya V1



sub plot
Kitrogen levels )
1. 60 kz N/ha D,
2. 90 kg K/ha n.,
3, 120 kg K/ha n3

The procedure followed for the alloention
of verious tyeatments to differcnt plots was in
accordanice ith random number teble, The layout
plan 18 shown in Flg.3. The detsils of layout are

furnished below,

Number of blocks 3

Kumber of trestments/block 2

T30l experimentsl ares G422 hect-re
aross plot =irve 6x5 n?
Spneing 20 en x 10 ¢m
Jorder rows 2

Net plot size .2 x 4.6 o

2.2 Nursery

Tie go:=dlings for each time of planting were
raised sepsrately. The nurgery area was thoroughly
ploughed and puddled, and sprouted seeds of Jays and
S8abari werc sown on well preparec seed beds. The
first sowin: was on 1st of Septemher nnd subsequent
sowings we:e cone on 16th Beptesder, 1st Detober and

16th dctober,



Fig. 2 Layout plan of the experiment in 3plit plot
desi:n,



2¢3 Field culture
2¢3.1 Prepsration of main field

The field was thoroughly ploushed and
puddled usin: a power tiller =né levelled.

Form yard mamure at the rate of 5000 kg/ha
was applied and uniformly spread, 10 Cays before the
field preparation., Lime was applisd at the rnte of
350 kg/ha at final ploughing., Stancing water was
allowed in the fleld and the {ield was drained the
follovwing day.

Trhe experimental plot was loid out into
blocks wvith vhole plots and sub plota,

2.3.2 Hamuring

Half the dose of nitrogen and potnsh end full
duse of phosphorus were applied as basal dresgsing,
The fertvilizcrs were incurpor:ted inte wie corresponding
plots gnc the £1leld was levelled. Fhospoorus and
potassium wsre zprliicd as psl Package of Practices
Tecompetvotdions ot the rete of L9 kg/ha each. Nitrogen
at S0 kg, 0 L3 and 126 kgfha vas agpiied to the sub
“Late correcponging Lo gy Dy rnd Ly ievels. One fourth
of nicrogen wee meplicd as top cregsing &% days after

plonting, and the Lalange ane fourth of nitrogen



anc half of potassium W% days after pl:anting. Tae
field was drained one day before top dregsing and
reflooded in the evening after fertilizer application,

2e¢3e3 Transplanting

The plots were drained and 2% day old seed-
lings were transplanted at a spacing of 20 en x 10 cw
with two seedlings/hill at s depth of about 3 en in
1.5 ca of at nding water, In the case of delayed
planting the concerned plots were puddled and levelled
aiain, before plsnting to avoid the hardening of the soil.

2.3.% After cultivation

Gap f1lling vas done vwith ssedlings of same
age, one week after planting. The water level in the
field was subgequently ralsed to 5 cm and was waintained
upto ten days before harvest, Hand weeding was done
on 25th day and L5th day after planting prior to top
dressing of fertilizers,

2¢3.5 Plent protection

The crop was sprayed with Eknlux in the
vegetntive phase to control stemborers, leaf minors
and leaf rollers, BIC 10 per cent, was dusted to
control rice huz at the grain £illing stage.
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2.3.6 Harvesting

When more than 85 per ecent of the panicles

in esnch plot mntured hervesting wvas done,

3. bgerv:tions recorded

The following observations were recorded.

3.1 Grouth char-cters

1.
2.

3.
L,

Plsont heiht.

Number of tillers.

Fumber of days to 50 per ¢ent flowerin:.
humber of days to maturity.

3.2 Observations at harvest

1.
2,
3.
L,
5e
6.
7e
g,
9.
10,
1.
12.

Productive tillers

Percentage of productdve tillers
len:th of panicle

Tot:1l number of spikelets (flowers)/paniele
Kumber of filled groins per panicle
Perecentage of filled grains
Thougand srain weight

Grain yiedd

Strrw yield

Dry matter production

Harvest index

groin straw ratio



3.3 Pl-snt analysis

Plant components were analysed for the

following nutrients on 30th and 60th days after

planting and¢ at harvest,

3e 3.1

3.3.2

3¢3.3

330

3.3.5

Nitrogen content in plent parts
1. Pereantage of nitrogen in . rain
2. Percentsge of nitrogen in straw

Phosphorus content in plant parts
1. Perecsntage of phosphorus in grain
2. Percentaoge of phosphorus in straw

Potpgsium content 4in plant parts
1. Percentage of phospiiorus in grain

2. Perecntage of phosshorus in straw

Uptake of nitrog:n by plant parts

1. Untnke of nitrogen by grnin

2. Upteake of nitrozen by straw

3. Tot~) uptaks of nitrogen by the plant

Uptake of phosphorus by plant parts

1. Uptake ol phosphorus by grein

2. Uptske of phosphorus by astraw

3. Tot:l upteke of plosphorus by plant
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3.3.6 Uptaice of potassium by plant parts
- 1. Uptake of potassium by grain
2. Uptake of potassium by straw
3. Total uptake of phosphorus by plant

3.3.¢ ™uality charzetors

1. Protein content of grain

L, Bamplin: procedure

Joservatiors on the growth cheracters, heisht,
awmber of tiilers pexr hill ané productive tillers
were taken from 15 plants inelnded ir o sazpling unit
of 50 em x 50 em. For chemicnl annlysis, » saqpling
unit of 1 x ¢, 8 ma was earmarked in ane side of the
plot eliginating the border rows, Four plants, at a
sireteh wer- uprooted at the 30th and 60th day after
planting and a% harvest, After each samling, one rov
was left on all sides as border. These plants were
used {for detevizining tae dry matter production and Tor

chendiesl analysis at the above thyee stazes.

For panicle lonith, nurher of spinelets and
number oo frl.ied graing, the average of the niddle
panieles of 211 the hills in the sampliig unit was

vorked oud.



Se Details of observ-tiun procedure
5«1 Helght of plants

tiedght of the plants was measured from ground
level to the tip of the topmost leafl until flowering
and to the tip of the panicle ot harvest.

5.2 Tillers/nill

Tillers of all the hills in the sampling unit

were counted ant average worked out,
“«3 Days to 50 per cent flowering

Days to 50 per cent flowerin: was t-=ken as
the day wvhen 50 per cent of the gplkelets in the
15t panicle of all the hill in the sample unit
completed flowering,

Y.kt Days tc maturity

Deys to maturity was token as days from
sowing to harvest.

5.5 Productive tillers/hil) =nd productive ‘!’.5..11er'e3/m2

Tot:1l number of panicle ovearing tillers in
gll the hills in the sampling unit were counted and
the mean nupber caleulated for one hill., This mean

nupber sultiplied by 50 gave productive tillars/hz.



5.6 Parcentage of productive tillers

Percentmge of meon nuwber of sroductive
tillers t5 pe-r numver of tillerc al maximues tillering

sto e was voiked out.
5«7 Lencth »f pnnicle

Lengtih of psnicle wes measured from the neck
to the tip =f the middle panicles of pll tize hills in
tvo samplir o arits ond pean length was obtained by

aversging all the observations recorded treatmentwise.

5.8 DNumber of spikelets per panicle and nuuber of
f1lled grrins/penicle

Alter peasuring the len;th of panlele, the
totsl numver of spikelets and number of filled srains

war- counted separately and average worked out.
5.9 Thousané :rain welight

Prousand¢ gr-ins of each treatment were counted

separately andéd weijhed,

5.10 Dry weight

Four sample plants were uprooted each at 30
day aofter planting, 60 days after planting and at

narvest and vere dried in a hot air oven at a tempermture



of 70°% for turee days and the dry weigit was reccrded,
At harvest, the panicle were sepsrnrted from the sample
plonts and dry weight of straw and panicle were
recorded separately. The total dry welght at harvest

was obtained by adding atraw and panicle weight.
£.11 Grain yield and strsw yield

Plotvise final rain yield wa: tuken after
cleaning anc drying in the sun for three to four days
and per hectrre yields were conpuited after deducting

the arez wder destructive sampling.

Plot.lse straw weignt was recorded after
complete drying 2nd per hectare ylelds were computed

as 1n the cnge of rain yleld.
Se12 [arvest index

Tin 45 tne neoreantage of grain weignt to
‘otal plant velysht and was erlculsted from gr-oin and

sirew wel ht,
6. Cherica. anclysis

PYlant guuples colliscted at 30t day -nd
GOt days - Lter plantlug a at aarvest were used for

chesical analysis.



6.1 Total nitrogen content

Tot-1 nitrogen content was estimated by
nodified derokjeldahl method as iven by Jackson
(1967).

6,2 TUptake of nitrogen

Tals vag enleulated froas the nitrogen content
of the pl-nt -n the tob-1 ¢ry wel: nt i the sanple
plents for the three stazes of :;rowbh, Al hisrvest
the uptnke by straw and groir were added ¢ get the

total upt-ke. The uptske v-iues were presented in kg/ha.
6.3 Tot 1 pnospnorus content

Fisaohiorus conbent was estinated colorimetri-
enlly (Jackson, 1967) af'ter wet digestion of the
samples using 211 mixture of nitric ncid and perchlorie
seid and daveloaning the enlour by the Vanadomolybdo
ohagphorur yolloy eolour method snd Yead in a Perkin

Blmer Speetromictoveter st 470 nnm.
6,k iptake of phesohiorus

Tz vas eatimntad from the phosphorus cantant
si:i the 2rr velpht of the sample plents. At harvest
the uptr-l2 by pltraw and grain were added to get the

totrl uptzke.



€.5 Totnl potassium content

Tatal potassium content in piunt wvas esti-
matec by flane photometric method after wet digestion
of the samples using diacid mixture,

6,6 Uptake of potassiuu

Thiz was calculated from the potassiun contaent
ang the dry weizht »f the components, Uptake by
Erain and straw were ndded to zet the tot:l upt ke at

hayves tc
6.7 Protein content

The percentage of protein was c-lculated from

the percentnge of nitrogen using thue factor 5,99,

7. Stntistic-l analysis

Lata on yleld, yield attributes,  rowth
caarrcters and those an chenical ohelysis were anslysed

by enmployin; the technigue of analysis of variance

Q;U

for split plot as suggested by Panse and Sukhatme (1967).
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RESULTS

The results of the present study o the
cifferential response of tvo medium durntion rice
varietics, Jaya snd Sabari, to time of pl-nting
ané graded doses of nitrogen are furnished below,
1. Effect of time of plinting, varicties anc

levels of nitrogen on growth charscterg

1.1 Hei-'ht of plants

The oovservations on hel it of plants on 30th
anéd 60th days after planting and at harvest were
taken a ¢ anolysed separately and »resented in Table 2
ond the annlysis of voriance in Appendix II.

1% 4= evident frou the Toble thet the mean
plsnt heizht was signifdc ntly influenced by the
¢ifferent tiwe of planting at 211 stages of zrowth,
Early planting (’r1) recorded si:nificently higher
plant heicht nt all stages of erop growth over other
dates of planting, The pl.nt heiht showed s decreasing
trend vith delay in planting, the last planting (Tl%)
recording the least plant neijht at 30th day after
plnnting and st harvest. At 60th day after planting,
crop planted on 10th Gctober recorded the lowest plant



Tabla 2 Effect of time of pianting, varleties
and levels of nitrogen aon plant heignt
at different stanges of growth
Hedi:ht in cm
Trectuents
30th 60th At hore
day day veat
Time of plarting (T)
T1 Heel3 72.73 78. 11
Ta L6.67 59,96 72,7
T3 45,98 62,23 69,05
) %3.83 o4, 65 67.03
F Tect 342, S1z. Biz.
C U atsg h,21 L, 2.7
SEm - - -
Varieties (V)
(v1) Jaya 48,65 65.99 71.11
(V,) Sabari Lg,70 63.79 72.31
i Te'ﬁt Hoso I\ioso N-i»
C o at ‘,;;;5 e - -
Nitrogen levels (1)
51 (60 kg) 7,04 64,73 71.69
(90 kg) LG.23 64,25 71.89
“3 {120 kg) 48,27 65.70 72429
1 T":t ‘.Ba I‘ias’u 3:..5.
C‘L‘ 'Ft 9:% - - -




heisht and thereafter shoved n steady increase with
delay in plsnting. At 30th: day after planting, the
plant helzht in the later pl-ntings ('1’2, T3 and T), )
did not differ significantly. The plant heisht of

the crop pl-nted on 9th Novemoer (1} ) was significuntly
superior to that plnnted on 10th October (T2) at 60th
day after plenting. But the erop planted on OJetober
10th and dctober 25th (T‘? and 13) and that planted on
October 25th and November 9th (T3 nnd 3 ) did not
differ =ignillcontly in pl-nt heijzht. At n=arvest,

the plont helsht uag observed to decrense progressively
vith delay 4n plonting., Plant hei-ht in detober 10th
nlanting (Tg) vas fomd to be signilicantly higher to
tant of the 1ate nlantings (TB and T), ). The plant
haizht in late plantings (1‘3 and T, )} vere on par,

The vorieties did not differ sizniflcontly
in pl-wt heignt in any of the stoges of erop growth.
3ut Jayr h«d hdgier plant heicht at 30th day and
60th day efter pl-nting. But at harvest sSubarl
recorded pnre plant helzht than Jaya.

Tne nitrogen levels also did not influence
pl2nt height significantly in any of the stages of
grovth, thoush, 120 kz N/ha (n3) recorded slishtly
higher plant heizht in all stuges of growth, The



Table 2(n) Combined effect of varletics anc
nitrogen levels on height of plants.

Varieties litrogen lcvels Mean
H1 !42 N3
V. 62.62 62,89 o7 .87 €3.79

| AR D) 6“”072 &025 {"5507(}




interaction between variety andéd nitrogen levels
signilicantly influenced plant height at 60th day
af'ter pl-nting (Table 2 a). Jaya at 60 kg N/ha
recorded the highest plent heiht. Plent hei:ht of
Jaya shoved n decereasing trend with higher levels of
nitrogen, whiile in Sabari the plant heli:ht showed
an increasing tendency with increasing levels of
nitrogen. Plant height of Jays at 60 k3 I./ha vas
significantly superior to the hei: it of Sabari both
at 60 kg K/Ms and 96 kz N/ha, None of the otner
interactisng were significant,

1.2 Huuabar ~f till-ras per hil}

The coserv- tions on nuaber of tillers per
hill on 30tk, GUth dry after ulonting ane at harvest
were recorced and an=lysed separntely end the reaul is
are prezentcd in Tasrle 3 and Fijkc The analysis of

varinnce tahles -re siven In Appendix IIX.

Tae tipe of pl-yving sijnifie-ntly influenced
the nuuwber of tillers prauuced at all stages of crop
agrouvth, The rupbder of tillers per hill were niche-t
at 60th dny after plnnting and thereafter 1t
declined at harvest. The lote plenting (TB) recorded
signific ntly higher number of tiller: per hill at all
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Table 3 Effect of time of plunting, varieties and
levelg of nitrogen on tiller production
at various stages of growth

Mesn number of tillers/hill
Treztments

30th day 60th day At hare-
af ter after vaest
Planting planting

Time of planting (T)

1, 6.63 7.52 7.3
1, 7.19 8.87 6.85
T3 10.80 10.75 9.
1, 8, 9.53 8.33
F Test 5ig 5dg oig
CL at 5% 1.21 1.22 1.22
SEm - - -
Varieties (V)
(V1) Jaya 8.47 8,46 7
(V,) Sabard 8.61 9.87 8.48
F Test N.3. 518, N.S,
C L at 5% - 0, 865 -
SEn 0.282 - Ue2h
Nitro.en levels (M)
Ly (60 kg) 5.32 9.08 7.87
8, (90 kg) 8.50 9.27 8.30
H3 (120 kg) B. 35 9.15 8.17
F Test Ha3, l.8,. | JEEN
Ci at 9% ~ - -

SEm U s 0.225 0. 204
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stages of rowth over other planting dates, Thirty
days after planting, the late plunting (Th-) was
significenntly superior to the early plantings (T1 and
Tg) wiich vere on par. At 60th day after planting
the crop planted on 9th November and 10th Jctober
(T, and '1'2) produced significently nilgher number of
tillers per hill than the erop plsnted on 24%th
september (I,). Crops planted on 9th Noveaber anu
1uth Jctober vere on par, At harvest, the crop
planted on 9th lovember (T, ) was siguifierntly superior
to that planted on 10th Jctober, but the early
plan.ings (T2 and T.') were on par.

The vrorieties did not differ signific-ntly
in the nuber of tillers produced per nhill at 30th
day after planting -nd at harvest, The nupber of
tillers per hill var parkedly higher in 8abari at
650th day after plonting. S8abarl had slightly higher
nu ber of tillers than Jaya at all stages of grouth,.

The nitrogen levels were not effective in
increasing the number of tillers per nill in any of
the stages of crop growth, but 90 kg l/ha (ng)
recorded slizhtly higher number of tillers than
60 kg K/ha (n1) per hill at all stages of crop growth,
The interaction between time of planting, variety



end nitrogen hnd signific:ntly influenced the

tiller procuction at nrrvest.
1«3 Days to 50 per cent flowering

The observotiang on the nupmber of dnys to
50 per cent flowering vwere taler and arnelysed and
the results are presented in Teble 4, Fig, - and
Anpendix Il.

The time of planting significantly nffected
the number of days to 50 per cent flowering;. The
early planted erop (21) took the least number of
days to flower whereas the late planted crop (’1’3)
recorded 1l-rrest number of Cays to [lover, the
difference beiny 17 dsys. The nuaber of days tolen
for flovering incrensed warkedly with: delay in
pinmting, tae increase beliny ir the oxder ’;‘i‘.‘, Tg, TL—,

nne '.{'3, ant nll were signiflc-ntly ciffercnt,

The verieties differed signific ntly in the
number of days taken for flowerir, Saberi took
slgnificontly hisner number of days to flowe:r than
Jaya, The interaction =ffect of time of plr-nting end
veoriety siprific-ntly 1 flueneced the number of dnys

to flovering (Table ke), The late planting of Sab-vi (T3)



Table 4+ Effect of time of planting, varieties and
levels of nitrogen on nuaber of days to
50% flovwering and maturity.

Yean number of doys

Treatments
Flovering Maturity
Time »f »lenting (T)
T, 85.11 124,06
T, 91.57 125.56
T3 102. 44 132.39
., 98,39 130.28
F Test 51z 5iz
CL at 5% 0.62 0.51
= Em - -
Varisties
(vy) Jaya 30469 124,64
(Vg) Sabari 96,06 131.50
F Test 81y 54g.
CL at 5% el 3 0o
S En - -
Nitrogen . levels (N)
N4 (60 kg) %025 128,04
Ky (90 kg) 4,20 128,08
N3 (120 kg) e, 67 128,08
F Test Feba HeBe
CD at 5% - -
5 Enm 0.17 0.12

oG



TABLE % (a)

Combined effect of time of planting and
varieties on number >f days to flowering

Tine o?"ﬁwting

Varieties ) [ &) T3 pLn Hean
V4 8C.65 9C.67 9E.6( 92.39 90,57
v, 89,57 92,k 106.2c 10358 98, 05
Mean 85.11 91.55 102.M¢ 98,13 9, 31

Ch at s% - 0.38
sE!ﬁ. - 0028



Fig. 3 Influence of time of planting on, )
number of doys to 50 per cent flowring
and number of days to maturity.



tonk thae lonzest period for flowvering, folloued
b}’ Tl*

The nitrogen levels nad no effect on flowering
time, Hut the interasction affect of the time of
plonting, variety and nitrogen levels siznificontly
influenced tihe days to 50 per cent flowering., Hone
¢f tie other interacticns vers fourd to affect the

pusher of d-ys to floverins.

1.4 Days to mrturity

The nhservation on the number of days to

. meturi ty vas recopded and aralysed nnd the analysis
ol variance tasle are presentec 1in Apsenddx I,

Phe pean nuzwer of days tu haxvest covresponding to

differ-nt treatment are presented in T-0ls b and Fig. 2

It 13 evident from tne table that time of
plenting signific-ntly affected the number of cnys to
neterity. lLote planted crop (’1’3) toak the longest
dur-tin wiercas the early planted crop (T1) had
tre chortest curstion.  The duration of the crop
ireranged srosrescively with delay in planting, but
the 1late plonting (2 3 took more nusber of days tian

the lost plonting (3, ).

The verieties significenntly ciffered in thelr

dur-tion, ocavbari took more nuuber of days tu mature



Table ¥ (b) Combined effect of time of planting
and varieties on number of days to
paturity,
Time of planting
Varieties Mean
vy 120.33 120,44 130.33 127.4% 124,63
Vz 127.77  130.44 1¥ed 133,11 13140

cCD at 5% & 0.729
SEm = 0,24



than Jaya, 1The time of planting and vrriety
intersection signific-ntly influenced the curation

of the crop (Table kb), The curntion of both Java
ané Sebarl inereased with delsy in plontin:. But

the late planted crop (Th_) had slightly shorter
duration. Jaya and Sabari hsd the longest duration
in 2%th Jetober planting (7,). Duration of Sabari
cifiered si nifienntly in ai.l the time of planting
viereas duration of Jaya ¢4¢ not ciffer si: nific-ntly
in the early plantings (T, and T,).

T rnitreger levels wvere not offeetive in

influencing “he durstion of the crop.

4 r Yy

e 1210 od yixio attrisutes
2.1 Procuntive tillers

Tagarvabions on tae nuwoer of procductive
tiliers at arvesl were L k-n anc ansiysed and the
a2l ysis of vorianes 1s given fu Appendix ITII. The
pesn numbar of oroductive tiliers corresdonding to

the cifferent treat ents are lven dn Table 5 and Tz, LJ

It 13 evident frow tue tasle, wi»t nuwoer of
“3
produgtive tiller: per m™ is signiiic:ntly influenced
by tue time of planting. hunver of procuctive

y
tillers pei n” sncved mn Lnereaganyg trend vith delay
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Table § Effeet of tdme of plantin:, varieties anc
levels of nitrozon on productive tillers,
percentage of productive tillers, tot«l nuober
of spikelats, toi-1 nuier of fiilad arains
and pereentage of filled grains,

Mean values

Ireatwents  pr,guctive #age pro- Total Filled jage of

tillers/ ductive spike- gr:in filled

n2 tillers lets groins
Time of pl-nting (T)
T4 31,61 81.02 108.8+ §63.08 76,7¢
T, 318,L% 71.92 110.87 82.3% A.26
1‘3 L16.39 7533 83.66 58,83 70,82
0, 32,72 77.62 82.70 56.53 68.73
F Test 351g. T8, B5ig. 513, 51z,
ci ot s} 38,32 - 8,776 6,93 k.91
3 ¥ om ) - 2.5 - - -
Varieties (V)
(V1) Jaya 0.1 77.71 97.78 70.96  72.44%
(V) Sabari 371.9% 7562k 95,56 69,45 72,83
F Test 51z, N5, NeB.e 1.5, N5
C.D. ot 5% 27.10 - - - -
SFm - 1.77  2.046 1.615 1. 14
Kitrogon levels (i)
N, (6O kg) b, 17 75.38 90,32 66.27 73.66
Ny 190 kg) 37042 78.31 96,78 71.10 73.39
Ky (120 kg) 353.54 75.72 102,46 73.25 70.96
e at .5, .5, 81z, N.8. KeS,
CL at 5% - - 10.78 - -

S Emnm 9;33 1.“6 - 2075 1.‘*9
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in planting time but for a sli:ht decrease in

number of productive tillers obsgerved in tue late
pl:nted crop (T, ). The late planted crops (Ty -nd 1)
recorded signific-ntly hisgher nunber of panicles

per z® tian early planted crops (T1 and TS)‘ The

crap plented on 25th Jetober (TB) was gignifiently
superior to that planted on all other dates and the
9th lovenver plented erop (T, ) recorded signific:ntly
higher numuer of productive tillers compared to the
early planted crops (‘1‘2 and T,). Thouih early planted
crops (T, and TE) were on par, T, recorded higher

nunber of penicles than '1'1.

Tuo varieties differed signific ntly in the
nuaber of procuctive tillers. Sabari recorded
significeontly higher number of panicles than Jaya.
The nitrogen levels did not significrntly influence
the number of procductive tiller: produced. Sut
90 kg N/hs (nz) recorded nigher number of panicles
compered to 60 kg N/ha (n,) and 120 kg N/he (nB).
However, the tire of planting, v~riety anc¢ nitrogen
intersctior was Jound to significently influence the

procuction of effective tillers,
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2.2 Percentage of productive tillers

Obgervations on the percentage of productive
tillers at harvest were taken anc analysed anc the
analysis of variance tables are presented in Appendlx III.
The mean pecrcentage of productive tillers corresponding

to the different tre t:ients rre given in Table 5.

It is evident from the table that the time of
plantin: did not siznificantly affect the percentage
of productive tillers. The emrliest planting (T,)
recorde:.. the hishest pereentase of productive tillers.
But 10th detober nlanting (Tg) nad the lowest percentage
of productive tilliers ancg there after showed an increa-

ging trend with delay in planting tire.

The varieties di¢ not differ si.nificantly in
the pereentage of procuctive tillers. But Jaya had

hisheyr percentage of proanctive tillers than Sabari,

The nitrogen levels had no influence on the
percenta e of protuctive tilicra. Buv 90 kg N/ha (na)
had hizher percentiu;c 2 procuctive tillers than

60 % Y/he (n,} g 126 %, W/ho (n3).



2.3 Totsl number of spikelets (flowers) per panicle

The obhserv . tiona on the 19t 1L nuider of
splk-lets were takah at hawvest o0 ansiysed ono L@
analysic of v oriance is given in Jpgendix IV, he
meon nwm.or of wobal sodk=lots corregoanding to Ui

Ifferent wyaatoents 4s given 4dn Yeble 5 mad Flie A -

The table clearly indicates that the total
number of sgiikelets were significantly influenced by
the tine of planting. The early planied crops (1‘1 and
T?) recordaor the hignest pumber of spikeliets per
panicie th-n the late planted crop (T3 ang Tk-,>' Tie
Jetoher 1uia planting (TQ) ha¢ <he hrihest nuuboer of
spiuelets per panicle and it wvas significeontly hilguer
than the irte plontings (T3 and T, ). Ine carliest
planting {‘1‘1) vas slze significantly supsrior bo the
late planting (T3 and T, ). But tne early plantings
(T1 anc Tg) did not differ significantly 4in totsl
nusver of spikelets, The lnte pl-antings ('I3 anc TL)

ware found to be on p=r,

The verieties did not differ signilicantly
on the tot-1 pumner of splkelets proacucec, but Jays
had s11i:htly hisher myaer of spikelets per nanicle

then S8abari.



The nitrogen levels significontly infiuenced
the total number of spikelets per panicle. The
pean number of spikelets per panicle increasec with
irereasing levels of nitrogen, Litrogen at 120 k:/ha
(nl) recorcded the highest nusber of spikelets per
paniele snd it was signific:ntly nigher to 60 kg lLi/ha
(ng). Apilicntion of 90 kg N/ha (n,) produced higner
nugher of spikelets than Ny, pub 4d not ciffer signi-
fle ntly At 120 ks Nha (113) in mesr pumober of
aniicelets, Lone of the interactiong were found to

influonee the tot:l numher »f gdikelets:
2.4 Number of filleé . ruins per penicle

The ooservations on tie nunmoer of filled
greins per panicle were takend at harv at and snslpsed
and snalysis of vorlance table are presented in
Appendix IV. The mean number of filied gralns per
panicle corresponding to the uiffersnt treataents

are prescnted in Tuble % and Fig.. -

sa evident froa the table, the nuaber of
fillied zyrainsg ney . signifie~ntly vuried with
time of planting., The number of filled jrains shoued
a decreasing trend with delay in pl-nting tinme.
Earidcat planting (T1) recordad the highest nuwber of

[« 21



fille¢ gr-ins per panicle. The earlier planting

T, and TQ) had signifie:ntly hi her number of filled
grnins per panicle than the late plantings (T3 ang '1’1}).
3ut the enrly plantings ('r1 and Tz) ané the late
pPlantings (‘I3 and TL) were on par,

The varleties thouzh did not differ signie
ficantly ir the numoer of filled grains, Jaya rscorded
sii htly hicher number of filled sraing per panicle

Eventhough, the nitrogen level: were not
effective in increasing the number of greing per
panicle sipniific ntly, there was n slignt increase ir
the nusber of filled :rains with inereasing levels of
nitrogen, Litrocen at 90 kg/ha (ng) had hisner nuaber
of £illed ;r=ins than 60 kg ¥N/ha (n1) and 120 k.. K/ha
{p 3') ha¢ nigher nuider of filled grains than 60U kg N/ha
(ny) and 96 kg N/ha (ngle

2.5 Perecntnge of filled grains

The oovservationa on the percentage of filled
graing were taken and analysed and annlysis of varlance
tables are civen in Appendix IV, The uean pere:ntage
of filled :r-ins correspunding to the various treatoents

are presente¢ in Table 5, .

98



ne time of planting had siznific nt

infiuence on the pergentage of fertils ygrains. Tae
nighest percentage of filled zrains was observed iv
early planting (T1) and it decreased progressively
with delay in planting time. Larliest planting (T1)
was founc significantly superior to late pluntings
(T3 end¢ T, ). Early planting (IQ) was signific-ntly
superior to the late planting (T,). Early plantings
(1‘1 and T?) were on par and so were the Jctober

plontings (T, and T3).

The vrrieties did not «iffer signiriesntly
in the percentage of fertile grainsg, 3ut the tioe
of planting and vroriety interaction significsntly
influenced the pereentaje of fertile ;r-ins (Teble Sa).
The earlier plsnting (T1) of Sabari had the hi:hest
pereentage of filled #r ins anc it was signifie-ntly
superior to its lste pl-nting (T3) and also the
late planting (T, ) of Jaya. In Sabarl tne percentuge
of filled yralns docreased proressively vwith delay
in planting, But no such trend was noted with Jaya.
Early planting of Sabari(Ta) was signiric.ntly superior
to 1ts 1nte planting (T, ). Jaya had the highest
percentage of fertile grainsg in '1‘.'2 planting but did
not signific ntly vary with other dates of planting.



Tahle 5 (a)

Conbined efrect of time of plaonting
and varieties on percentage of filled

grains.

Varicties

[ %]

loan

Tdne LI pl:nting

R — Moo
T, T, TS T,
73.36 A, 04 69,59 72,78 72,4
G023 by Fo.tk 66 70,83
TE A A28 70.81 68,73

CDat 5%
S5 Emn



The nitrogen levels were not effective in
increasing the percentage of filled gr:ins, But a
gradual decrease in the percentuge of filled grains

was noted with inersasing levels of nitrogen.
2.6 Percentnge of spikelet sterility

The observation on the percentage of spikelet
sterility vas recorded at harvest anc analysec, and
anslysis of varisnce tables are presented in Appendix IV.
The mean percentnge sterility corresponding to

different treatoont awe presented in Table 6,

It 1= evident from the table thnt the percen-
tage of spikelet sterility incrensed progressively
with delny in planting. The late planting (T, ) had
signific ntly hizher pereentuge of sterile aspikelets
than earlier pl:ntings (T1 and ’1'2). The late planting
(T3) ha¢ significantly higher percentage of sterility
than the earlier planting (T1 Je The earlier plantings
(T1 e ‘22) were on pay 80 was late pl-nting (5133 and

o, ). T, wnd T3 were also on par.

The verieties did not significantly influence
the sterility percentage. But tise of planting,
variety interaction sisnificnntly influenced the
spikelet sterility (Table € a). In Sabari the sterility



be

Table 6 Effect of tlmwe of Plonting, verdetles «no
lcvaels of nitrogen on percentage of gterility,
penicle length, branchlets/pshicies anc
1000 groin wedght,

Mem values

Treatments sterility Panicle Hranchlets 1000
percentase length  per pani~- grodn
cle welght

Tire of pl-nting (T)

T1 23.2% 22,28 10. 1% 27.71
T. 25 P 2 .69 9. 92 27.36
'.r; 29.18 20,09 8.96 27.02
T, 31.27 20.%9 9.2 26, M
T Pect s51.. ol s, ey
CL »t 5% 4,91 0.6k 1 G. 383 -
SEm - - - 0.3
Vericties (V)
(v,} Jaya 27.56 21.55 9.98 27.19
(?2} Sabari 2717 21.28 9.15 27.03
T Test H.5, NeJe 513, Koo
C.L at 5% - - 0.271 -
YL om 11l O 11:9 - 0.06
Nitroger levels (N)
1, (60 2g) 26,44 21.2¢ 9.51 2713
fy (90 ke) 26,60 21.2% .55 25,22
213 (120 kg) 29.04 21. 8¢ 9. 6 27.27
F Test E.S. N.S. N.8. N,
C U at 549 - - - -




R

Table 6 (a) Combired effect of time i planting
and voricties on percentage sterility.

Time of planting

Varieties Mean
T1 ’I;g 1‘3 ’J-.:l1r
V1 26,63 25.95 M1 7.2 27.5%
V‘,,_ 13.86 25.72 27.95 35.32 27.16

Meon 23. 11 25.73 29.18 31.27

SEnm

3



vercentage steadily ineressed with delay in planting
tise. Late ploanting (I, ) recorced the zaxiiun
sterility sercentage. Jayu alse showed an 1:¢reasing
trend, 3ut late planting (1'3) hadé maximug sterile
spikelets and early planting (TQ) hnod minimusn sterility

percaentage,

The nitrogen levels increased the uergenta;e
of sterility wvith inereasing level: of nitrogen., 3ut
the increrge was not statistic-1lly siniiic:nt,

-

2.7 Panicle len;ta

‘Tie observ-tims on panicle lensih were t:ien
and analy:ed and analysis of veriance 1s presented
i fppendix ¥V, Tie mean length of paniclas ¢orvespone
ding to tac differsnt treatusnts are presentsd in

Tablie £

From the data 1% 15 evident that the time of
planting sipmificently influencec the panicle lensth,
Tae len t: of ppnicle decreased stendlily with delay
in planting. £farlier plantings (’I‘1 anc Tz) procuced
sigrific 111y higher panicie length than the Llate
plentings ('5.‘3 onc T, )e  Panicle lenita of entiler
yloptinge (T4 ano Tg) were on par, and uu was thet
of later pluntings (‘1'3 end Ty )e The eariier planting

(TP) recorded the nighest paniele length.



The varieties céid not « iffer signific-ntly
in panicle length, but Jays had slightly higher
nsnicle length than Sabari.

Nitrogen levels did not signitic ntly increase
the panricle length, but 1t s3lightly increased with
hizner levels of nitrogen, Paniele length at 9GC k. N/ha
vns nishker than that ot 60 kg N/ha, Nitrosen at

120 kg/nn the hignest paniele length,
2.8 Dranenlets per panicle

Tie observ tion ~ the nwsber of branchlets
per naniecle were tolen after harvest and analysed,
The analysis of voriance 1s nressntes in Appendix V.
The mer my ser of branchlets per paniecle corresponding

to the cAffexent treat ents rre dven 1n Table 6,

As evident from the table, the tiqe of planting
signific-ntly influencec¢ the number of branchlets
per nanicle, Tre enrliest plsnting (T,,) had signi-
fic-ntly higier number of bronchlets per prnicle
conpared to the late plantings {TB six. T, )a  The
nuwber of braporlots uer prniBle shiowed o decreasing
tronpc with deley in plonting. The toird planting (T3)
recorder the lowvest number of brancilasts per penicle,

but tre last planting (T ) showed an increase in number



of branchlets. Early planting (Tz) was found to
neove sijnificnantly hither mumber of branchlets thnn
the late plontings (T3 and T, ). Early plentings
(T1 anc TQ) ¢ié not differ signiile ntly snd so was
tne lute plontings (T3 and ) ).

Trre rowder of bronchleots wers found to be

B 2§ we e Yo & y L 3 SNy L "
i nificant” . nisller In Jays the 3bhurl.

The levels of nitrogen did not sinirie-ntly
influence the number of branchlets per nanicle.
However it choved a slight incrence wit: inereqsing

levels o7 ritrocer.,
Pe3  1U0L Synin weiht

Thie coserv-tixme o 1000 zr-in weignt were
reoordes »Tt hervest cnd anclrced. The analysis of
vorisnes tonles are presented Ir Appendix V. Thie wean
ondy wedsht corvesponding o the Jiffcorent treatments

are precertsaa in Tabhle 6.

Tii~us rair welht war not clgndiific ntly
influenced by time of plenting, but it il htly

gecrenced with deley in plonting time.

T yarleties dié not sianifie-ntly differ
in tie 1000 zgrair weight. 3ut Jaya had hisher 1000

gr-in vei~nht than Sebari,



The nitrogen lev=la did not signilic ntly
increase the 1000 gr-in weizht. 3ut 120 b K/ha (n3)
gave nighey grain weight than 60 kg N/ha (n1).

2.10 Grain yield

The observ-tions on gr-in yleld were recorded
after hervest and annlysed, The analysis of varinnce
tables nre nresented in Appendix VI. The mean grein
yields corresponding to the different trentuents are

presented in Table 7 and Fig, 4 2.

As evident from the table, the tize of plonting
sdgnifieantly influencer the grain ylela, The grain
vield showed a decreasing trend witn celasy in plantin
tize. The latest planting (7)) recorued tue lowest
yield. Early pl=nting (Tg) recorded the ni hest yield.
Enrly pl-ontings (T1 and Tz) recorded simnific ntly
hizher yield then late p).mn::mgs,(*z'3 and 4, ). OBut

betwveen the early plentings T1 «ng T. =46 rot differ

-
g

siznificantly in grain yleld and 50 was the lnte
plontings (T3 A T, e

e vorieties ¢ié pot ciffer siugnifiasntly in
arain yield, thoush Jaya recorded sli htly higher
yiel: thnn JZabnri,



Table 7 Effect of time of plenting,varietdies and levels
of nitrogen on dry matter production nnd
gradn yleld,
Dry mstter ymductian?ég
Trentoente 30th day 60Cth day Tot-l yield
after after Gry weiter
planting planting at hervest
Time of ploenting (T)
T, 156,46 505,32 1036419 5085
'1‘2. 133.89 467.19 WS 31 5128
Ty 122,53 422,83 ‘.19 4308
o, 137.88 687.2¢ &3.03 4273
F Tect HeSo S R 34 51s.
CI =t 57 - 67.57 2. 2.97 Bhls
S E m 8Q662 - - -
Varietios (V)
(V.‘) Jaya 141,71 504,03 95, 76 L70%
(V,) Baburs 13.67 536,76 306. 10 1693
¥ Tost N.5. Hebie Jieide Heils
CI at Sg - - - -
S Fom 6.12% 15.77 51.81 150.12
Hitrogen lev-ls (X)
N, (90 ksg) 133.43  509.67 973.73  L&sH
123 {12C k) 150.70 520.32 S, 77 L&k
I Test B5ig. N.5, .3, K.3.
C Dzt 54 - - - -
S OE om 1’*"09“‘ 15093 3307’; 172, 38




Tne groin yileld was not signific-rtly increased
by nitrogen levels, DBut siiowed gz slizht inercase 4
arairn yield with higher levels of nitrogen, liitrogen
at 90 kg/hn had the highest yield.

2,11 Dry matter production

Joservstions on dry mattor producticn at I0th
day, 60th day =nd at hsrvest were taler anc epnalysed
separately and the anslysis of voriance is precented in
Appendix VI. The e values correspoancing to different

treatuents are presented in Table 7 and Fij. L o

As evident fron the tasle, the dry matter
sroduction »t 30th day after planting was not =i nifi.
cantly affected by time of plsniting. 3ut the dry matter
procuction at 60th day after plantin: and at harvest
siznifienntly affected by time of plenting. 2t 30th
cay after plrnting crop planted on 29th Septenver
racorded thio highest dry matiter accumillation snd that
Plented or 9th Noveuber (TL*) grioved a s1isht increase,
At 60th doy after planting, crop planted on 9th
November recorced siznificantly higher dry matter pro-
duction than tit pleanted an all sther aates. The dry
matter procuction showed g decreasing Lrend with
delay in “l-nting but for the late plenting TL, wniich

recorded the nighest dry matter production, The loiusst



Fig.bh

koA

L B

b ¢

LY

Effect of time of planting on dry

matter production at varicus stages of
wth, vigz., 30th day after planting,

Oth day after planting and¢ at harvest.

Effact of time of planting on total
mumber of spilkelets, number of filled
grains and 2rain yleld.

Effect of time of planting on tiller
production at various stages of zrowth
vi-, 30th day after planting, 60th day
aftar plonting and at harves‘f:, and
procuctive tiller: at harvest.

Effect of time of planting on nitrogen
cantent of strav at various stoges of
grouth viz, 30th day after planting,
60th day after planting and at harvest.
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dry matter production was recorced by 29th Sotober
plontin:, Teenty-fifth Septeuber planting (T?) vas
si nific ntiy superior to 2%th October planting (T3).
There was no significant difference in wry metter
procuction between the erup: planted on 2ith Septemyer
u¢ 16th detover. Jimdll-rly the crop pl-nted on 10th

Jetover and £5th Jetoover wer2 ol pPnYe

The dry matier producticn at harvest vas
signific ntly influenced by tiume of planting. The dry
matter procuction was the higiest in the erop planted
nn Jetdver 10th and was signifiesntly w1l ner to those
nirrted an (T3) 25th Jctover and Fth Lovemver (T) ).
The earlisy nlnnted coropshnad h1iiher dry matter thsn
thie orop 2l-onted on 25th dctobbr, Tne dry matter
nroductiso Hf the earlier plantad erops vere on par

and g2 wves tiat in late plunted croups,

The v-rieties did not significently diff-r
in the ury metter production ir any of the stages
of arowthe At 30ta day after planting :nd ot harvest
Jaya had hizner dry mettery production than Snbari,
But at 60th dxy alter plonting Sabari ned more ary

matter production than Jayn.

i
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Hltrogen levels siugnific-ntly increasec the
dry satter productlon at 30th cuy alter plantilig. Dry
actber svocucticn incressed steadlly vith lueseasing
levels of nitrogen. Nitrogan at 120 hyfha hsd signie
fie-ntly higher dry matier procuction than nitrogen
at 60 kg/na and 90 kg/hae Dy watbter productiun at
60th cay after planting and at hsyve .t vere notl markedly
affected by nitrouen levels, 4t GCLL c¢ny after
;g."’r.:fs‘x’zt:mg,r':;3 (9L kg) had the lovest dry matter production,
Iiry nmattey crofuction rt N, and n3 levels of nitrosen
vere lover then tant at ny level., At harvest dry
astter production incressed with nitrogen spplication,
Hitrogen at n, level had higher dry matter production
than n, and n3 levels and nq had more dry matter

production then ny.

Tue dlue of planting, v-ricty wnd levels ol
nitrogern inlersetion significantly irlluenced the

éry metier production,

<12 Strav yield

Observeatisneg o styaw yleld were taken after
tarvect eni analysed and analysls of varinnee toole
ars given 4rn Appendlx VI. The msan strav »deld
curresponding to the cifferent truatnent sre givan

in T‘Zblﬁ g.



As ous:Yved from the table, the strow yield
vas not si nific=ntly influenced by the time of
Planting, But the early planting (T?,) ha¢ the hignest
straw yielc =né¢ showed a decreasing trend with celay

in plantinvg.

Joyr hird higher straw yield than Sabarl. But
the difference was not statistically sisnific:nt,

Hitrogen levels had no sigzniiicint effect on
gtraw yielc. DMitrogen at 60 kg/ha (n,) hud higher
straw yield thon 90 kg/ha (ny) end 120 kg/ha (n3).

2.13 Graidn strav ratio

The urain strav ratio was computed after
harvest anc annlysed and analysis of variance table
are presented in Appendix V. The wean r=in straw
ratio corresponding to the different treatments are

given in T-ble &,

The data show that time of planting nad no
signifieant «ffect on grain straw ratio, wutl it
showed a decreasing trsnc but for the late planting

(Th) which showed n slight increase.

The vorieties also did not differ signific ntly
in gr-in strevw r-tin, But Sabari had hizher sr.din
stravw ratio than Jaya.



Table 8 Effcct of time of planting, varictles anc
levels »f nitrogen on straw yizld, harvest
index »né graln straw retio,

MBarn Values Y alis
aty oy
Treatw=nts Gtrav yleld larve:st ratio
RN index
Tire of pil-nting (T)
T, 7353 LzJde2 e 723
T2 7829 3C. 84 G.652
T,‘S 72hk 3,36 0.523
7 £162 Wi, 33 C.68Q
¥ oaest .8, Dl .3,
U oat B2 - 4.23 -
38 n 515.% - CoeO47
Varietizs (V)
{V1) Jaya 7322 36,87 .69
(V,) Babart 6972 3i.62 0.690
I Teat .8, el Lo,
C.uvat 51 - - -
S B 364.5 .98 0.03
titrogen levels (N)
§1 (60 kg) 7203 37.60 €.5629
No (90 k3) 6752 41.69 G748
By (120 kg) 7187 35,39 0,632
T Test H.8, 513, 513,
CLat 5% - 311 c.089
SEmnm 1.9 - -
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The nitrogen level si ni‘ic-ntly affected
the srain straw ratio., Nitrogen at 90 khg/ha (n,z)
recurded significently higher gr-in straw ratio than
nitrogen at 60 ki/ha (ny) and 12C kg/ha(ny).  But the

sradn straw retio at 60 kg N/ha/were on pér.
2.1 Harvest index

Hervest index was computed and anslysed and
nnalyslis of variance table are prescnted in Appendix V,
The pean data onh harvest index correspanding to tae

c¢iffer:nt tyeatsents are given in Table &,

It 45 evident from the tasle thot narvest
index was siinicicantly influenced by the time of
plenting., The highest harvest index wes noted in the
crop pleznted on 25th Septenber (T1) an¢ it gnoved a
decreasing trend, but for the Noveuher Fth planting (TL;).
Twenty-{ifth Septevber planting (T1) and Hoveuwbur Jth
planting (T,!r) were signific-ntly superior to 25th
October planting (T3), whereas all plontin: tincs
except 25th Jetover planting (T,, ’1‘3 and TL) were on
por and T%th Octooer planting anc 10th Jctover
planting Lere also un par,

The harvest index was nov signific-ntly
affected by Uic v rieties tried. But sabari hac hiher

heyvest index than Jaya,



ine nitrogen levels were found to exert a
sizpific-nt influenge on harvest index, Nitrogen
at 90 ki/ha (n,) signific:ntly increasec the harvest
index over the other levels of nitrogen. 3ut there
was no sigmificont cifference betveen nitrogen at
60 kg/ha (ng) an¢ 120 kg/ha (n3}‘.

Chemic-l analysis

Totad nitrogen content of pleant parts
1 liltrogen content of straw

LU VY RS |
»

welh s

he plant samples at 3uth day, 5Cth day
after planting and at narvest vers taken ard anelysed
sepnr~tely., The analysis of vardiance table are
presented in Appendix VII. The mean nitrogen coantent
corresponcin. to the different treatment are given

in Table 9 and Fig.5

The results suow that Lo tdwe of plrnting hagd
signific ntly infiuenced the 1litrugen content of
plents in =11 stages of growth. The nitrogen content
vas hi nest ~t 30th day after planting anc it grodually
decreased vith age of plant and wss the least at
harvest. October 25th planting (TB) recorded the
hizhest percentnge of nitrogen in all stages of cbser-
vation., &t 30th day after pl-nting, the late pl-nted

erops :QTB angd Th») recorded siznifie-ntly higher percentage
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Table 9 Effect of time of plenting, varieties nnd levels
of nitrogen on nitrogen content of str.w, grin
an¢ grein protein content,

Percentage of niirogen

Straw Grain  Grain
Treatments 30th day 60th At protein
after da{ harvee contant
planting after st
- &4

Time of plonting

T, 2.3 149  0.981 1.53 9.73
I, 2.29 1.53 0.901 1.30 7.73
TB 299 1.87 1.180 1.37 8.13
T, 2.92 1.61 0,806 1.6 E,58
F Test Sig Siz Big 1.3 ook
CL at 5% 0.328 0.236 G143 - -
SEm - - - G.083 0.497
Varieties (V)
(V1) Jaya 2.67 1.61 0.95 1.bk 5,56
(V2) Sabard 2.61 1.63 0.98 1.39 8.27
F Test N.S. B.S. HeBe NuBe oS
CIat £4 - - - - -
SEn 0.076 0.05%5% 0.033 0.003 2.8
Nitrogen levels (N)
Ny {50 kg) 2.60 1.59 0.951 1.36 8.10
B, (90 k3) 2,67  1.57 0.1 146 8.66
33 (120 kg) 2.65 1.72 1.010 1.43 8.9
F Test fleB, N.S, Heie liede No3e
CL at ¢4 - - - -

S8 om 0.076 0,058 0Q.0h% 0,042 0,249




of nitrogen than the early plantings ('I?1 ang TZ). The
nitrogen content of the eayly planted ¢rops T1 ard

‘1'2 and the late planted erop%)’f3 and Tk werée on par,

At 60th day after planting, 25th Jctober pl-nting (T3)
recorded signifie-ntly higher nitrogen content than
]l »ther plonting. dates, But the crops planted on
O8tober 10th and Kovember 9th (T, and T),) were on par
anG gl:o tne early planted crops (':1 end T2) vere on per.
T:e pere-niage of nitroger at hnrvest in tae crop
planted m 25tk detover (TS) ves sigpifiesntly nigher
to thot o all other plantinsu. The nitro-en comtent
of the crop planted on 25th Septeaber (T1) was [ound
to be slinitde-ntly higher to that plrnted on on Hth
Hoverber (1), ). But the early planting (Z‘E1 and T2)
were on par, and so wask 10ih Jetover . Novenber 9th

pl-ntings (T, and T, ).

The nitrngen cantent of the plants did not
«iffer signifie-ntly with varieties, in any of the
stnses of rowth. J3ut Jaya had hi_her percentage of
Bitrogen at 30th day and 60ta duy after planting. But

at horvest Zabarli hao Ldsuer nitrogen cantont than Jaya.

Tie nitragen lovels did not signific=ntly
affect the nltrogen cuntent of plant in any of the
st eg of growth, But the nitrozen content at 120 kg/ha(nB)
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was hi her than thet at 60 ki N/ha (n1) and 90 kg
II/ha. (!12).

3.1.2 Bitrogen cantent of grain

Samples were gollected st harvest and analysed
ang the anclysis of varianece tables are presented in
Appendix VIi, The mean values corresponding treatuents

are ziven in Table 9 =nd Fig.»

The nitrogen eantent of grain was not signi-
fieartly influenced by the time of planting, though
Septembey 25th planting (T.‘) nad slizhtly higher
percentage of nitrogep than that of other plantings.

Tne varieties alzo did not vary significantly
in the nitrozen content of grain, But Jaya nad
$1i:htly hicher nitrogen content than Sabari.

The nitrozen content of grain was not signie-
ficently infiuenced by the nitrogen levels. 3ut the
nitrogen at 90 kg/he (ny) hed slihtly higher nitrogen

contant than other levels of nitrogen.,

3.1.3 Gr-in protein content

ne ¢ata on gr-in protein eontent are presented

in Table 9 an’ the arclysis of voriance i Aspsndix VIi,



From the table 1t is evident that the time
af plonting had no sl nific nt infiuence on grain

protein conternt.

The v-orieties also dic not differ signific:ntly
in gr-4in protein content,

Tre nitrogen levels also had not effacted
the grain protein content, though nitrogen at 90 ky/ha
vas noted to give a slightly nizher percentage of

grain protein compared to other levels of applied nitrogen,

3.2 Uptake of nitrogen by 21t parts
3e2.1 Nitrogen uptake by straw

The cata o nitrogen upt-ke Ly plants are
presented in Toble 10 and anaslysis of v-riancs in
Appendix VIII,

The uptakie of nitrogen wvas not sisnificntly
infiueneec by the planting tize at 30th day after
planting ard ot harvest., But it vas sinificontly
irfluenced by time of plapting at 60th day after
plenting. ihe Noveaber 9th planting (0, ) had signifi-
cently higher uptnke >f nitrogen compared to all other
pl:ntings. Tne other plunting detes did not ciffer
signific ntiy in the uptake of nitrogen.



There was no signiiicant difference in
uptake of nitrogen between the varieties in any of
the stnges of growth, Jays had higher nitrogen uptoke
at 30th day after planting than Sabari., at 60th day
after plenting end at harvest Sabari had nore
nitrogen upt-ke than Jaya. T e interaction between
tioe o7 Hlantins ané variasties was found to giznifi-
cantly aTfeet the upteke of nitrogen at 60th day after
Slznting (Tasle 1+ b)), In Jaya the nitrogen uptoke
increased prograescively with delay in plonting anc
the Loveiter 9th planting (T),) recordec tie highest
nitrogen upt ke. 'In Sabari no such a trond was seen,
taough the ltvepber 9th plenting (T ) nad the hijnest
uptake,. The uaxiaum nitrogen uptole was recorded by
November 9th planting (T, ) of Jaya. It was signifi-
cently superior to all other dates of planting except
the Novezber 9th planting (7,) of Sabari. The uptake
values ¢id not very significantly in Septemper 25th
(T1), Octoner 29th (T3) and Novemver 9th (7)) plantings
of Sabarl, The ! ovorher 9%h (T ) plenting of Savard
nad more nitrogen upt-ke than the Jetober 10th
pPlunting (Tz). Sab.rl planted on Septezder 25th ('1’1)
and detober 25th (T3) had more nitrogen uptake than
Septenber 2¢th planting (‘1‘1) of Jaydae

>U



Teble 10 [.ffect of time of planting
of nitrogen on nitrogen up
and totnl nitrogen uptoke at harvest,

51

arieties and levels
e by stresw ., grain

Hitrogen uptake in kg/ha

Uptake by<traw

H
Treatments 30th day 60th day At égtaku §°§§t&k°
after after har- grain }t:rvest
planting planting vest
Time of pl-nting (T)
T, 36.86 75.92 50.30 80,67 13C.12
T, 30.64 72.52 45,09 73.52 121.22
T3 36.76 81.11 53.20 L6, 1 95,67
., 39.45  109.97 37.43 51,22 ™87
F Test H.S. 513, N.8. Sig. 31ig.
CIDat 5% 7.18 16. 06 - 19.69 27.22
SEm 2.369 - 4.3 - -
Varietics (V)
(v,) Jays 37,17 81.92 L6 65.57  115.9C
(V) Sabari 3+.68 87.99 L6,.54 60.20 105.0k
T Test LS.  HeSe .5, By HeSe
CI st 5% - - - - -
s Enm 1.67 3.7 3.0% L.59 603‘
Levels of nitrogen (M)
Ny (60 kg) 3354 8,25 L2,46 58.86 101.7%
Ny (90 kg) M 79.69 LB.60  6B.MO 116,35
g (120 kg) 39. 3 90 S+ L8,u7 61.39 113.%
F Test 813, N.S. laSe KeSe Hed,
Cele at 5% 3.97 - - - -
SEm - L.66 3.22 4 47 5.28




Table 10 (a)

Coubined effect of time of plunting
anc varietlies on nitrogen uptake by
struw at 60th day after planting.

Time of Hlonting

Varicties Mean
T, T, T3 T,
\Z 59.59 75.62 7530 116.17 81.92
v, 92.23 9.1 86.52 103.78 87.98
Me:n 75.91 72.51 81. 130 109,97
SEn = ?0""9

¢



The nitrogen lewvels signific:ntly aff-cted
te nitrogen uptake at 30th day after nlenting, waiile
it was unaffected at 60th day after planting and at
hrrvest. The nitrogen upteke increased proaressively
with inerensge in the levels ¢f nitrogzen., liiltrosen
ot 120 ki/na had simifie-ntly nicher nitrogen ust-ke
than thet at 90 k2 NMa and 60 k2 MN/he, viiich were on
p7Tre The time of planting variety ~h3 nitrogen
interactior was foundé to sisnificantly influence the
nitrozen untake at 30th day after nlentinz, wvhile no
sueh Antor-etion waz foumd at 60th <day ~Cter planting

and at narvest.
3.2.2 kitrogen uptake by grain

Tae data on nitrognan upinke by gr-in are
pregerited i U ble 10 =nd ancliysis of voriance in
Appenddx VIII.

It I evident fron the $-330, 4t the time
of pTontfry vdigndvic By affectec the nitrogsn uptike
by graine Nitrogern uptole progressively decreased
vith Jelny dp plaoting, exeept the lovesber 9th
plonting (T, ), vhere 4t ghoved a slight increase.
Uptal e of nitioger uas hlshest in Septemover Z5th

planting (T1) and the lowest was in October 25th



plantin;: (T3). The nitrogen upteke by zrain in early
plantin: (T1 and Ta) were signifie-ntly higher to
the later plantings (T3 and T) ). September 25th
planting (T.‘) anc¢ Jctober 10th planting (Tz) did not
vary significantly in nitrogen uptake by grain,
October 25th and Noveuber 9th planting (’I‘3 and T )

wvere also found to be on par,

The varieties did not differ significantly
in nitrogen upteke by grain, But Jayz had sliihtly
hizner vanlue than Sabari.

Nitrogen at 90 kg/ha was found to have higher
nitrogen upt-ke compared to other levels, though the
difference vere not statistically signific:nt. Nune
of the interactions wers found to have any influence

on nitrogen uptake by grain,
3.2.3 Total uptake of nitrogen

The data on the total uptake of nitrogen
~t harvest are presented in Table 10 and
anglysis of variasnce in Appendix VIII.

The time of plantings signific:ntly affected
tne total nitrogen uptake at harvest, The nitrogen
uptake progressively decreased with delay in pl:nting,
The November 9th plnnting (T, ) recorded the lowest



nitrozen uptake. HNitrogen uptake in Septembder 25th
planting (T.‘) was the hignhest ane 1t as significantly
higher then thet at dotober 25th anc Novemver 3th
plantings (’1‘3 and T, ). The early plintings were on
par in the total nitrogen uptaske, The nitrogen
uptake in Jctober 10th ('32) Planting, Jdctober 25th

(T 3) aixd Hovenber 9th (7)) plenting were also on par.

The tot- L nitrogen uptake was not significantly
influvanced by varietises, though Jays had more nitrogen

uptake than Sabard,

The nitrogen levels 44d not significantly
infiuence nitrozen uptake by the plant, though nitrogen
at 90 wa/ha (“2) had 3131zhtly hisher uptike values
than thst gt 60 kz N/ha (31) and 120 k3 Y/ha (::13).

The tine of planting, nitrogen interaction siznilicontly
affected the total nitrogen uptake at harvest

(Table 10 b). The highest nitrogen uptske was noted

in Septenver £5ix planting (‘1’1) with 9C kg N/heo ("2)'

It was signific-ntly superior to the nitrogen uptake

at Ncto .er 25th (TB) and Noveuber 9ti plantings (T, )

at saac level (n,) of nitrogen application. Also it was
significantly superior to the October 10th and

Novemver 9th planting (T, and T, ) at 120 kg N/ha,

The tot-l nitrojzen uptake at Septe.ber 25th planting (T1)



Table 10 (b) Combined effect of time of planting

and lovels of nitrogen on totnal
nltrogen upteke at harvest.

Tive of planting

REE ARV AL Y] Me ap)
levels - - 7 m
&.’ Ag 3 #‘,
a, 110,48 119.46 77.21 99.86 101.7%
B, 151,57  123.67 87.141 102.77 116,35
., 126. 31 12C.51 122,38 82.00 113,30
ean 130.12 121.21 95.67 9, 87

CDat 58 = 30.47

St o 1G-% 77

i



at 9C ks N/na and 120 kg N/ha (n, =nd n3) and
Jetober 2%th plenting ('1‘3) at 120 kg h/ha (n3)

were on par,

3.3 Phosphorus content of plant parts

3¢ 3.1 Phusphorus content of straw

The data on phosphorus content of siraw at
the varlous stazes of ¢rop growth are presented in
Tavle 11 and Fig., and the analysis of variance in

Appendix IX,

The different time of plsnting did not signi-
fieantly influence the phosphorus abgorption by crop
at 30t day after planting and at 60th day after
planting, But the phosphorus content of streow at
harvest was signifie-ntly influenced by ti..e of planting.
The phosphorus content of straw in iz.tobcr 25th
planting (T ) was significsntly hijzar tnat of
Nove sber 9tn planting (Th)* but was on par vith
Beptember 25th and Jctober 10th pl:»mting;(fr" and Tz).
The phosphoru:z content the early plantings (T and Tz)
were alsa zignific.ntly higher to November 9th

plonting (9, ).

Vorieties significantly differed in phosphorus
content at 30th day after planting while, there was



Table 11 Effect of time of plenting, varieties anc

levels of nitrogen on phosphorus contont

G

of strew and grain,
Percentage of phosphorus
Treatwents 30th day 60th day Straw
aftay after at Grain
planting planting harvest
Time of plonting (T)
T4 0.349 U. 301 0.1 Lo 281
T, G.339 0.282 0. 180 G249
'1‘3 0.350 0293 Ce 127 0. 254
T, 0. 368 0.237 G, i3k e 240
¥ Test n.8, K.8, Sig. 83z,
c i at 5% - - 00025’ 00‘028
SEm 0.0082  0.009 - -
Varieties (V)
(V2) Sabari 0. 340 0.292 0.168 Ge25h
F Test 51z N.3. L.8. Fede
CL at 5% 0.018 - - L
levels of Nitrogen (N)
Ly (60 kg) 0. 345 0.287 0. 163 0.258
Ky (50 kz) Ue 353 0.289 0.173 0.258
NB (120 kgj 00357 0'295 00186 0.262
F Test H.5, Nedde S13. IaDe
SEmn 0.00% 0.0056 - 0. 004




no signific-nt difference vetween varicties at

60th day after planting and at narvest. Juys recorded
gigniiic=nily higher percentage of phosphorus than
Sabari -t 30th day after pl-nting.

Tve nitrogen levels ¢1¢ not markedly influence
tne phutohorus content at 3Cth doy =nd at 60th uay
oifter lonting. Jut the nitrogen levels signildic-ntliy

nfaonced phanot.orus content of aty-w at harvest.

}..(-

B4
PN

2]

po o gooryus eontent of strov zhoved an inereasing
trend it Incressing levels of aspiied nitrogen in
all gtages of yowth, Phnosphorus cantent of straw
at 120 v ; N/ha (53) vas signifie:ntly superior to
thet st 60 ki N/ha (n1). The phosphorus content of
str-w at &0 ¥ N/he (n1} and 90 kg N/ha (nz) were an
Por on odeo U0 phivagphorus content, of straw at

G0 lifms (rs;_,) and 120 kg N/ha (n3.\ werc on par.
dons o7 thue interactlons ware found to significently

affect tiae Phovporus content of straw,

3e3.2 Fhogphorus coanbent of gredn

1he waba o pnosghoius cantent of gr-in are
presenvea in Tavle 11 and Fiz. ond anslysis of

verinnee in dprendiiy IX.

§3



As evident from the tmble, phosphorus
content of srain was signifie-ntly affected by the
time of planting. The phosphorus content of rain
showed n decreasing trend with delay in tr-nsplanting,
but for the Detober 25th planting (‘3.‘3). The phogphioe
rus content of grain in Septesver 25th planting (T.‘)
was found to be signifiesntly higher than that at
Jetober 10th and Hovember 9th plunting. (TE and T, J,
3ut the phosgphorus content of grain in September ¢5th
an¢ Jetober 25th plsmting.:(T1 and ‘1‘3) were on par.
The phosphorus cmtent of grazin in the later plantings
('I".?,_T3 and T, ) were glsu on par.

The phosphorus content of gr-in was not
siznific ntly influenced by the v-rieties,

The nitrogen levels did not signilicantly
influence the phosphorus content of grnin, DBut there
wa8 a slisht increase in phosphorus content uith
increase in nitrogen levels, None of the interactions
vere found to significantly affect the phosphorus
contant of gr-ins.

3.k Uptoke of phosphorus by plant parts
3.4.1 Uptake of phosphorus by straw

The dat: on phosphiorus uptake by plints at

various gtages of cerop growth are presented in Table 12

U



gl

and anclysis of weriance in Appendix X.

It 1s evident from the table, thnt the
phoaphorus uptake by straw at 30th day after pl-nting
and 60th day after planting werc significantly
affected by the time of plantin;, But, the phosphorus
uptake by straw at harvest was not siinific-ntly

fectod by time of planting. The phosphorus uptake
by straw showed a decreasing trend with delay in
pl-nting, but for the November 9th planting (T, ), at
30th day and 60th ¢ay after planting. The phosphorus
uptake by straw in September Z5th planting (T‘i) was
significantly higher to that in Jdctober 10th anc
detober 25th planting (T, and T3) at 30th day after
planting. Tae Noveamber 9th planting (Th) hzad signie
ficaunily higher phosphorus uptake thir that in
Oetober ~5th (T3) pl-anting. 3ut, there was no umrked
cifference in phosphorus uptake between Septemver 25th
planting and HNovemper 9th planting (T1 and T}, ). Tne
phosphorus in Jctober 10th planting (Tg) and Noverber
Ith planting (T),) were on par =nd alsd in dctober 10th
pl-nting (Tg) anc Jctober 25th (TB) Pl:ntinge The
phosphiorus uptake, at 60th day after planting, was
sizniriesntly higher in Novexber 9th (1) ) planting
compared to that in all other plantings, There was no
gignificnt difference in phosphorus upteke between
the early plantings (T, T, and 1‘3).



Table 12 Effecat of time of planting, varicties ancé

levels of mitrogen on phosphorus uptake by
straw, grain and total phosphorus uptske at

harvest,

Phosphorus uptake kg/ha

Phosphorus uptake by straw Greain Tolal

Treataents at
30th day 60th day At harvest
af ter after harvest
planting planting

Time of planting (T)
Iy 5ok 3 15.08 93 e, 23.69
T, 4,53 2 .91  13.87 22.88
N k,26  12.65 8.76 8,66  17.43
T, 5.0 19.76 6,26 8.8  15.11
¥ lest 548. 51z, Netie 3ig. 54z,
C i at i 0.77 2.438 - 3.69 5455
8k om - - V.77 - -
Varieties {V)
(V,) Jaya Sel1 1,58 LO 11.81 20,65
{V5) Sabari .52 15.63 7.8 11.0% 18.90
F Te:t 314, Hede HeBe laS. li.3,.
CI at3d oS - - - -
SEm - 0.57 0.5% 0,86 1.0
levels o»f ¥ trogen
Ly (60 kg) L6 15.30 72 10,99 18,11
iy (90 kg) 4,63 .65 3.6 12,06 20.71
Ny (120 kg) 539 15.38 8.6 11.25 20,22
F Tezt 843 LS, HeSe  liaS, Neide
CL at 5% 0.50 - - - -
5 Lom - 0.61 R C.62 0.83




The phosphorus uptake by str-w was signle-
fieantly influenced by varieties at 30th day after
pl-nting, vhereas at 60th day after planting and at
harvest no such influence was exerted by the
varieties, Jays recorded markedly hicher phosphiorus

uptake at 3Gth day after planting.

The nitrogen levels wer: found to gignifi-
cantly affect the phosphorue uptake by straw at 30th
day after planting. o significsnt influenee of
lavels of applied nitrogen was notieced in phosphorus
uptake at 60th day after planting and at harvest.
Tha phosphorus upteke increased nnrkedly witih incerease
in levels of nitrogen at 30th day after planting.
Phognhorus upt-ke at 30th day after planting was
siznificsntly higher at 120 k. H/ha (n3) than that
of 90 Lz H/ha anu 60 kg H/ha. But e phosphiorus
uptake at 60 ki N/ha and 90 kg N/hea were on par. The
tine of planting, varliety anc nitrogen interaction
wvas found to signifieantly affect the phosphorus
absorption st 3J0th day after planting and also at

harvest,
3.h,2 Prusphorus uptske by grain

Tne datu on phosphorus uptake by gr in are
pregsented in Table 12 and anelysis of voriance in
Appendiy X.
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It is evident from the table that phose
phorus upteke by gr«in is significantly influenced
by the tine of plenting., The phogphorus upteke by
srain progressively decreased with delay in planting,
except the crop pleanted on 9th of liovemoer (7 ).
Phosphorug uptake by grain in early plantings (T1
anc TQ) were cienificantly higher than that in lnote
Plented crops (T3 ard T, ). But, the phosphorus
uptake in the early planted crops (T.‘ and T, ) did
not differ signific:ntly and that in the late planted
erops (TB and 1) ) also cld not differ siznificently.

The varieties did not ciffer significantly
in the phosphorus uptake by grain, But, the varlety
Jaya recorded more phoaphorug uptske than 3Sabari in

all the stages of growth.

The nitrogen levels had no signific-nt
influence on the phosphorus uptake by grain, But
it increased sli htly with 90 kg N/ha (n,) than that
in 60 kg li/ha (n.‘ ) Kone of the interactions were
found to have any signifie-nt influence on phospiorus
uptake by grain.

3,03 Totsnl upt-ke of phosphorus
The data on totnl phospriorus upt-ke are



o
i

presented in Table 12 and analysis of vorlance in

Appendirx X,

ine total uptake of phosphorus was signie
fie:ntly influenced by the time of pl.nting, The
phosphiorus uptake exnibited n decreasing trend with
delay in planting time, The totul phosphorus upt ke
in th early pisnted erop (T1) wag significantly
nigher than that in the late planted crops (TB and 4, ).
The crop planted on Jetober 1Gth (‘I’E) hat markedly
hizher phosphorus uptske than the late plantférop
(‘1‘1&). Jut the phosphorus uptake in the early plsnted
crops (T1 amd Tg) vere on par ond that in T2 and
T.

3
anéd Ty ) ¢1d not differ signific-ntly.

were also on par, The late plsnted crops (T,
)

ne varieties did not differ significntly
in the total phosphorus upterke. However, Jaya had
more phospnorus uptake than Sabari,

Tne nitrogen levels had no uasrked effect
on the totel puosphorus uvtake by riece at harvest.
3ut the tot: 1l phosphorus uptske increased with hiiner
levels of applied nitrogen, Application of 90 ki N/ha
(ny) resulted in ove phosphorus uptske the
60 k2 ¥/ha (ny) snc 120 kg E/ha (n3).



3.5 Potassium cantent in plant parts
3¢5.1 Potagsiun content of straw

The data on the potassium content of strav
at different stages aof growth are presented in
Table 13 and Fig.- The analysis of wariance t:bles
are srasented in Appendix XI.

It 1s evident froa thie tavie, that the tine
of pleonting had no significont Influence an potassiunm
content of styaw in any of the steies of growth,

Trne potassiun content of straw was the highest at
early stages of grouth and it gracdually decreased
with pge of the plant, and at harvest the potassium

cuntert of strw was the lovest,

Thue varielties did not (iffer signifie-ntly
in pot-ssium content at 30th day after plenting and
at hirvest. But, at 60th day after planting, the
pot-ssiuy content siznifie-ntly voried with vrriece
ties, Sabari recorded higher potassiuz cointent

than Jaya.

The potessiun content of straw in all st~ jes
of sroty was found to be uneffedted by levels of
appli- € nitroger. Hohe of the interaetions were found

to Dniueiiee the potzssium content of straw,

o

(o]



Table 13 ©ffect of time of plunting, verleties and

levels of nitrogen on potassium cantent of

atraw and srain.

Percentage of potassium

Potassium cantent of strew

Treatments ot 50" Grain
th.rda’ 'fgzrda? ﬁzrvast
planting planting

Tiwe of nlanting (T)
T, 1.77 1.59 1.60 0.280
T, 1.60 1.46 1ok 3 04320
T.é 1.71 1.60 Tolt1 Ge 320
Ty 1.73 1.59 148 G. 300
F Test N.8. Heiy d.8. 543
C L at gl - - - 0. 02
S B m 0,063 0.037 0,083 -

Varieties (V)
(V, ) Sabari 1.7 1.60 1.50 0.3%
F Tost .3, 517, NBa NS
CIat 53 - U.079 - -
5o 0, 087 - J.059 0.005

Nitrog=n levels (N)
2*%.3 {66 kg) 1.73 1.60 1,49 0. 3%
b €90 kg) 1,67 1.55 1,46 0430
1; (120 kg) 1.70 1.52 1.49 0e 31
P Test 3.8, N.8. . S, N.8,
C L at 5% - - - -
SEm 0.02¢ 0,02 0,047 0.,0059




3.5.2 Potassium eontent of rain

The data on potassium contunt of grain are
presented in Table 13 and Fig. Ine analysis of

variance taole are givn An Appencdix XI.

It is evident {rom the table, that the time
of plenvds signdficsntly affcected thic potrngsium
content of gr-ain, The exops pl-ried on 1Cth Jetober
and 2uth Jebober (’1‘2 and 'r3) sag the highest percentage
ol pot.ssiun =nd were signific ntly cupeilior to that
planted b Z5th Septenider (T., Jo There was no
gigniric-nt differcnee in pot-asium comntent of sradn
betveen tie 1atevn? -nted crops (Tg, T3 and Ty ).
Septemrer 25th planting and NHoveanber 9th planting

vere also on par.

Twe varieties uld neot riffer sionifiecantly
in Ly pobassiun cantent of grein, DBut, Sabari had

higher potsssius content than Jaya.

Levels of nitrogen zad no influence on the
potessiu: conbent of graine None of the interactions
werg found to gfguificatly Influmcee bthe pot-ssium

content of radn,



Fig. & Effect of time of planting on N, P
and K content of grain and straw.
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3.6 Potmssiuz uptake by plsnt parts
3.6.1 Potassium uptake by straw

The datz on pot:sssium upt-ke by straw are
presented in Toble 14 and analysis of voriance in
Appendix XIl.

As evident from the table the time of
planting had no influence on the potsssiur uptake
at 30th day after planting and also at harvest. But
potassiun upt-ke at 60th day after planting was
significantly influenced by the time of planting.
The late planted crop (T\J had the hizhest potassiun
uptake and wvas siznifieantly superior to all otaer
dates of planting. The early plsnted erop (T.')
haé¢ siznific ntly higher upteke of potassium than
the later planted erops (T, and '1'3). The uptake of
potassiua in the Jdctober plantings (T2 and TB)

did not differ significantly.

The yarieties dic¢ not ciffer in potnssium
uptake at 3Cth day after planting and also at
hrrvest. But the varieties signifie-ntly varied in
potassium upt-ke at 60th day after planting. Sabari

recorded higher potassium uptnke than Jaya.

The upt-ke of potassium at 3J0th day after
planting wac significantly influenced by tne level of



Table 1+ Eifect of time of planting,varieties end levels
of nitrogen on potassiws uptake oy straw, 4rain
an¢ total potagsium upt ke,

Potassium uptoke kg/hn

Str-w .o -y o
ERS 30t day 60Uh OaY niivest Groan upsnke
planting plunting S
Tioe 5° ni-nting (1)
iy 27.01 83.68 81.33 1,90  96.23
I, 0. 73 66. 31 7C.89  17.75 8,69
T4 20.59 68, 1 61.95 11.20 7341C
T, 23.59 108,89 £9.09  11.02  80.11
¥ foat N.S. S, N.Ba 343. )
Ter nh Lie - 1.2 - Y ,27 -
oL 2,06 - 8.4 39 - 6.71

Varieties (V)
(¥,) Jaya 23.56 76.61 71.95  13.97  85.89
(Vo) vasart 22,41 87.90 69.68  13.47  B3.N7

F ECJt ﬁo&. Sig. R.b‘. B.SQ I a3
SE B 1;2“"58 - l*.&&’ 1.00 hc ?.c/

Leveals o Hitrogen

iy (60 kg) 22.02 85.28 66.95  13.40 80. 38
Ny (90 Lg) 21.93 81.90 75.36 1,15 85.48
iy {124 kg)  25.00 79.59 70.13  13.61 83. M
I i) A 8is. FeSe lieSae leba HeBe
CLonav ik 2.45 - - - -

a B - 2.96 !0¢13 0.83 4,61




applied nitrogen, Ritrozen at 120 kz N/ha (n3)
s8isnificently increased the potnssium uptnke

comparec to potassium uptake at 60 k; N/ha (n,) and
90 kg li/ha (n,). The pot-ssium upteke at 60 kg N/ha
and 90 kg N/ho did not very signific:-ntly. The

uptske of notassium at 60th day after plsnting and

at harvest vere not affected by the nitrogen levels.
The time of planting, vardety and nitrogen interaction
was founc to siznificantly influence the potagsiun
uptake by straw at 60th day after planting.

34648 Fotassiur uptske by padiy srain

The dnta on potsssium upt-ke by grain are
presentec in Tab.ie 14+ and analysis of varisnce in
Appendix X11.

It is evident from the table, that the time
of nlsnting siznificantly influenced the uptake of
potagsing by paddy ¢r-in. The early planted crop (Tz)
had the hi‘hest pot-ssium uptnke dy gr-in and it vas
simificantiy hizher to that in lnte planted crops
(TB anc TL)‘ The potassium upt ke in early planted
cropg(‘f1 and Te) wvere on par. Also, potsgsiun upteke
in the late planted erops (73 and Tu) anc thie early

planted erop (T,) were on par,



The varieties did not differ signiiicantly
in the potassium uptake by grain. However, Jaya had
slightly higher potassium uptske than Sabari.

The levels of nitroien had no sinific-nt
effect on potassium uptake by i r-in, But nitrogen
at 9C kg/ha (n,) had more potassium upteke than
nitrogen at 60 kg/ha (ng) and 120 k.;/ha (ny). None
of the interanction were found to significrntly
influonce the potassium uptake by padly  rain,

3.643 Total potassium uptoake

fhe datsn on tot:zl potassium upt-ke are given

in Table 1+ and the analysis of variance in Appendix XII.

™e data show that the tetrl potassium uptske
ves rot aignificuartly offected Ly the time of planting,
but 1t shcved & decreasing troenc upto detober 25th
planting (TB) and thereafter showed a slight ingrease,
The verieties did not vary signilicantly in the
potassiun uptake, but Jayn had more pstassium upt-ke

then sacori,

Levels of nitrogen had no zioificant effect
on the tol:l potassium uptake, But nitros:n at 90 kg/ha
had nore potassium upt-ke than 60 kg N/ha snc 1206 kg K/ha.
Kone 31 e interzctions were found to significnntly
influcncr the total notassium upt: ke,
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DISCUSSION

A experiment to study the differential
reasponse of two medium duration rice varieties, Jaya
and Sabari to different time of planting ancd graded
doses of nitrogen was concucted during the mandakan
season of 1980-1'61 at the Feserrch St:tion and
Instructional Farm, Mannuthy. The results of the

experiment are discussed below,

1. EGrowth chsracters
1.1 Heizht of plants

Mean . height of plant at 30°" day, 0%
day after planting and at% harvest was si:nificantly
influenced by time of planting. Early planting had
markedly higher nlant height at all stazes of plant
grovth and the mean plant height showed a decreasing
tren: with delay in planting, Majid and Ahmed (1975)
hat reported simidar trend in plant height with delay
in trorsplanting. The hizher plant hei:ht observed in
the early planting can be attributec to the compara-
tively lower tempernture, as seen from ngteorological
data, curing the early perioc of zrowth. Kang and Heu
(1976) observed that lower temperature during mursery
period of rice resulted in hizher plent height. Also,
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the early plented ¢rop had the highest number of
rainy days and total rninfall as ecompared to the
later plantings. Tanska gt al. (1564) observed that
rice procucsd more height in wet season., The
decrepsing trend in plant height noted i the later
plonting can be due to the comparatively higner
terperature during thedr grovwing period. This 4s in
agreenent with the findings of Lim (1976).

The varieties Jaya and Sabari did not differ
gigrific-ntly in plant height.

The nitrogen levels had no significant effect
on plant height in any of the stages of growth. But
during the active wvogetative phase of the crop and at
harvest the height of the plants showed an increasing
tendency when the level of nitrogen was increased
from 60 kg/ha to 120 kg/ha. This is in agreement
with the fincings of Kalyanikutty et al. (1969);

Faju and Rao (1969); Koyama (1973) ond Rego (1573).

The lachk of sigrnificant response to levels of applied
nitrogen car be due to the masking eff=ct of availlable
soil nitrogeon, whereby, there was no difference in

the amount of nitrogen avallable for sbsorption by

the plant vith the different levels of applied nitrogen.



Though the varieties did not differ signi-
ficantly in plant height, the interaction bvetween
varieties and nitrogen levels was founo to be

siznifiesnt (Table Z2a).

Plant heizht of Sabari showed an increasing
trend with increasing levels of nitrogen., Nitrogen
et 120 kgdaa incressed plant height signiricantly
sver €6 kgdha and 90 kg/hae  lio inereasing trend in
plent heiznt was observed with higher levels of
nitroger in Juya. This differential response of :rice
verieties to increased levels of nitrogen can be due

to the higher nitrogen utiligation efficlency of Ssbari.
1.2 BRumber »f tillers per pl=nt

At all stages of growth, the tiller produetion
per 1ill was significantly influenced by the time of
planting. The late planted crops were found to have
highsr nuzber of tillers per hill than the early planted
cropg, The crop planted on Joctover 25th was found to
have maximur number of tillers in all *ne stages of
growth, The tiller production revealed a peak at 60th
day af'ter planting and thereafter it declired at harvest.

ot

[« ] ]
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The increased production of tillers in the later
plantinzs can be attributed to the higher temperature
cduring their early growth period, The mateorolousical
data (Appendix I) show that the crop plented on 25th
Jotober and 9t Novexber had hizher maximum tempera-
ture at early stages of growth than other planting
dates. Okz (195%)3 Ghosh (1961); wnc Vergara gt gl.
(1970) reported that high teaper.ture at initial
stages of srowlh increased the tillering rate. The
decrense 1n the final nusber »f tilliers at harvest can
be due tc the mortality of laste produced tillers due to
mutual shading resulting frow tie increassd leaf srea
index after meximun tillering stage.

Tie vrarietias did not si riTic-ntly vary in
tiller producltic at ICth day after planting and at
narvest. 3ut Sabari had more number of tillers than
Jaya in both stages. At 60th day after pl=nting,
Sabsri recorded sisnificontiy n1lsher number of tillers
than Jaya. This 4s due to the voriation in the
tillering havit of the verietlas.

Tho nitrogen levels were not effective in

significantly increasing the pumber of tillers per hill,
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But the observotion of number of tillers at the
various stazes revealed th=t the number of tillers
inereased with hizher levels of applied nitrogen,
In all the stages, nitrogen at 90 kg/ha increased
the nummer of tiliers over that of 60 iy /na.
Nitrogen at 120 kg/ha also nad higner nuzber of
tiliers tnan th:t at 60 kg/ha. This results are in
agreement with the findings of Das Guptd (1969)s
Kalyanikutty gt al. (1969); Tenzka (1972); and
Fego (1973).

1.3 Deys to 5) per cent flowering

pays to 50 per cent flowerins was significantly
influencec¢ by time of planting. The earlier plantings
(T1 andg '1‘2) tookk minimum nuxber of ¢ays to flower,
The crop plontec on 25 Ootober took the hihest
nuuber of day: to flower, followed by that plented on
9%‘ Lovember., The influence of time of planting on the
nuzber »f days to 0 per cent flowering has been
reported by nany workers (Biswvas gt al., 1975_‘:’}54'#33.6
and Ahwed 1975). Ramdoss and Subramanian (1980) found
thet Septenber soving of Bhavani flowerec earldier than
other soving dates. Palaniswany gt al.(1968) found that

rice cullivar CO=30, when plantecd later than September
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resulted in delayed flowering compared to crop
Planted in August.

The result of the present study is in cone
firmity wit: the above findinzs., The delay in
floweriny noticed vith delay in trr-nsplanting mey be
due to the effect of prevalling weather conditions on
the heat sum required for flowering, as suggested by
Biswas ot al. (1975).

The varieties differed significantly in the
number of days to 50 per cent flowering. OSabari took
higher number of days for flowering than Jaya. This
way be due to varietal character. The time of planting
variety interaction significantly influenced the days
requirec for flowering (Table 4 a). In both Jaya and
Sabari the number of days to flowering tended to
increase with delay in planting. The erop plznted on
25th October had the highest number of days to 50
per cent flowvering for both varieties. The nitrogen
levels had no signifiesnt effect on days to 5C per cent
flowering.



1.+ Days to maturity

The days to maturity was significantly
affected by time of planting. Rarly planted crop
had the shortest durztion anc it tended to increase
with delsy in planting. The influence of planting
tice on crop curstion haz besn reported by many
woarkors {lzaepatien g% 81., 1973 ;mz‘;bsano and Abrmma
2707 ) haoethra 2% alc (1973) were of opinion
that Juration of the erop denended on iz temperature
aanation, e Zeznereture suwwaastion for short and
maCiny Jur-tisn v-riety varied froam 3000 degree
pordd < ota to 3300 cecree centizrade. The variation
in the uretion of the erom glanted at different d-tes
conoon atiributed to the ther prevailing weather
copcttior at the 2roedng period. The davs to naturity
1 po 2840vcdy sorvelated to the number of days to

rs

.
£
A

wel T, S4nce the Inte plunted crops took more
puihe 5f doyse to flower, their days to maturity also

inersazr.

Sabarl took wore numiwl of days Lo mature
than Jaya. This can e due . ho vaiistal character.
The interccotion batween the Liue ol planting ang

k)

varieties vas significent (Tabie % a). In both varie-
ties, deys to maturity shovwed an increacing trend with

1(3



delay in planting time, The earlier planted crop.
(T1 and Tg) of Jaya ¢id not ciffer signific ntly in

duration.

2, Yield and yleld attributes
2.1 Productive tillers

Productive tillers per square meter varied
significontly with tinme of pl-nting. Loater pleantings
had hisher nuzher of productive tillers er sguare
meter than the early plantings. The eron planted on
25th Octodver had significantly highier munber of
productive tillers thaen all other dates of planting.
Halapps gt al. (1974+) and Ramdoss and Subramonian (1980)
found that tiwme of planting significnntly influenced
the production of effective tillers. They observed
siznific-nt reduction in productive tillers in
September soun crop as compared to the earlier gown
crop during gharif season, The results of the present
study also show that September planting significontly
reducec the number of productive tillers and 1s in
agreement vith their findings. Nel anc Small (1969)
opined that lov night temperature inecreased ear
number, The mateorologicsal data (Appendix I) revealed
that the niznt tesperature was compsratively lower
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during the flowering period to harvest in the lnte
Planted crops,

Sabari recorded significantly higher number
of productive tillers than Jaya. This can be a
varietsl character,

The nitrogen levels did not significantly
influence the number of productive tillers produced,
But the number of productive tillers increased with
increase in levels of applied nitrogen. Xitrogen at
90 kg per hectare resulted in hisher number of
productive tillers than 60 ki per hectare and 120 kg
per hectare, This is in agreement with the findings
of Choudhary gt al. (1969)3 Pande and Singh, 19703
Izhizuke, 19713 Koyama gt al. (1973); Nair gt al.
(1973)‘&‘.\3:1\13 and Sadeque (197+), The lack of
siznificant response mey be cdue to the fact that
difference in levels of applied nitrogen was masked
by the hiher amount of avallable soil nitrogen,
whereby, the net amount of avallable nitrogen for
plant absorption was not limiting,

2.2 Percenta e of productive tillers

The time of planting had no significant



influence on the percentnge of productive tillers.

As discussed in 1.2 and 2.1 asove, time of planting
significantly affected the total number of tillers

at herve:t cn? slso the numiber of productive tillers.
rercentage of productive tillers being a relative
expregsion of these two factors, their proportionnte
chrenge did not reflect in the perecentage of productive
t1llers,

Inours tae varietdes 4id 2ot sipifiesntly
differ in tne percentase »F nroductive tillers, Jaya
aed hiraer prreentage of nraductive tillers than

Sab~ri, This 2w be a variet-l character.

levals of nltrogen did not significantly
inerease the pareentage of productive tillers, But
tne pereenisze of producetive tiilers increased when
Liae lewel »f nitrozon was increased ifrog 60 kg/ha
to 0 kg/ha and to 120 kg/na. 3his s in agreement
wita tae findings of hair et gl., 1773 and

Padmaja (157¢).
2.3 Lenztk of paniele

The earlier plantings (T1 and ’1’23 resul ted
in gignilicntly lower panicles than that in later
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pl-ntings (T3 and m)' 3imilar results were aobtained
by Mahapathra and Badekar (1968) anc Ramdoss and

Subramanian (1980).

The panicle len;th of varieties did not show
siznificant differences. 'I.e'\rels of nitrogen had no
signifiecant effect on panicle length. But the panicle
length showed an increasing trend with increasing
levels of applied nitrogen, This is in agreement with
the findings of Kalysnmikutty et al., 1969 and
Chaudhary et al., 1969. The lack of significont
response to nitrogen levels may be due to the higher
available soil nitrogen content of the soil,

2.4 Number of spikelets per panicle

The total number of spikelets was significantly
hizher in earlier planted cmr.xa('l'1 and Tz) than 4in
late planted crop*;:('.['3 and Th)' Similar results were
obt:ined by Mahapathra ané Badeker (1968) and
Famdoss and Subramanian (1980). The probable reason
for the decreasge in the number of spikelets per
panicle with lnte plonting can be that source was
limiting the spikelet procduction compared to the
higher sink capacity of the late planted crop. This
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is evident from the production of significantly
higher number of productive tillers in the lete
planted crop.

Varicties ¢id not differ signific-ntly in
the nu:ber of tot-l splkelets per pmnicle., But Jaya
hud more number of spikelets than Sabari, This
indicstes the production potential of Jeya over Ssbari,

Hitroger levels signilic:ntly influenced
the total pumber of apikelets per pmnicle. The
number of spikelets per panicle incrensed stesdily
with increase in level of nitrogen. litrogen at
120 kg/he had significently more nuiber of spikelets
then 60 kg/ha. Tanska (1972) opinec thet heavy
nitrogen applicatiun decreased the number of splke-
lets par pranicle due tc the increase in sink
capacity resulting from higher procuction of effective
tillers. DBut in the present study, the higher level
of nitrogen at 120 kg/ha did not siinificantly
incresse the number of productive tillers. Hence
the higher sink cnpacity resulting from higher level
of nitrogen was raflected through the production of
signific~ntly higher nuzber of spikelets per panicle.
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2.5 Filled grains per panicle anc percentage of
fiiled grains

The number of filled grains per panicle
shoved 2 decreasing trend with delay in transplanting,
The e-~vly plantinis (T, snd T,) recorded significantly
hizher nuaber of grains per panicle compared to the
later nlantings (133 and T,). Palanisvany gt al. (1968)
foun? th-t the number of filled grains varied
simnificantly with time of planting. Majid anc Ahmed
(1975) and Nho gt al. (1976) observed a uarked decrease
in the nuqber of filled grains when planting time was
delay=d, ‘The results of the present study 1s also
in confimm-tion to we above findings. The reason for
the sisnificantly lower numver of filled grains per
panicle in tas later plantings is that source was a
limiting factor compared to the higher sink in ihe
late planted crops. This is evident from tue
significantly hi:her number of productive tiliers per
square nmetre produced in the late plantecd crop:
comparéd to the early planted crops. The percentage
of filled grains also was found to be significantly
Li her in enrly planted crop nnd it showed a decreasing
trend vith delasy in planting. The resulits of the present

s

J
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study 1s in agreement with findings of Liou (1975)
and Xho et al. (1976). The higher wind velocity and
higher air tempernture between heading and ripening
phase of lnte planted cropsincreased the spikelet
sterility through higher evaporating rate snd desi-
cation of the spikelets. This decreased the
percentoge of filled oy=ins in late plented crop.

The worletiaes did not differ z:imilie- ntly
in the pumber of £411ed sroins or ir the percentage
of filled croins, 3But the time of nlanting variety
interaction was founoe to Lnfluonee the percentage of
£illed :roins siznifizs-ntly (Table 6a). In Sabari,
the nergentage of fertile ;rnins decreased merkedly,
with delay in pl-nting time thereby indiec ting thnt
it 13 nore senaitive to plonting time., 3ut no such

trend was noted in Jaya.

The {-~wvels of nitroger were found to incrense
the nuabey of 2pr-ing per panicle, However it was
not strtistieally sigrifie nt. Chaudnary at al.(1969)
observed a »o%9itive correlation betwesen the number
nf fartile grains per nanicle and nitrojen 1evel: in

T (¥)y and IR-8, S5imilar results were obtnined by



Kalyanikutty et gl. (1963), Pance and Singh (1970);
Izhizuka (1971) =n¢ Reir gt gl. (1:72). The result
of the vresent study also is in confirmation with
the above findings.

Increasing levels of nitrogen were found %o
decrease the nerceninge of fertile sr-insz, though 4t
vas not stotistifally siznificent., This is in
grresment vith the findings of Tanska st al. (196%).
Since tha Yl T nitrogen lovels tens Lo deerease
the ssresntage of fertile arains iU can de 1 ferred
toat dnereaned nitrozen lovels has mors pronounced
rffoct 1n revaasing the tot-l punber of spikelets

than Yhe nsber of filied grains. The percentnge of

filled gr-ins wnd the peroentage of spikelet sterility

vere found Lo have negatlive correl-ticn.
2.6 1000 ur«in weigsit

The 1000 zrain weicnht was found to show a
decrsasing trend with delesy in pl-onting time.
Heovever it was not statistienlly signific nt, Ihis
18 in szreenent with the findinugs of Limu (1975)
K.AU. 1980, Annual Report 1979-80, The probable

reasosn for this decreased trons ean ne thie unbglanced
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source sink relation in the late planted cropsz Tae
higher air temper-ture was reported to accelerate

the developnent of kKernal in early stage of ripening
period but depressed them at later stazes. ¥This has-
ten: 1 the ripening process and reduced the grain
weight; Nagato gt al. 1966). The mateorologicnl data
shows that maximum air temperature increased in the
ripening phase of the late planted crops.

The varieties did not diifer signific-ntly
in 1000 grnin weight,

The nitrogen levels had no signifieant effect
on 1000 zrain weizght. But 1000 grain weight showed a
8light inerease when nitrogen level was irncreased
from 60 kg/ha to 120 kg/ha. This is in asreeanent
with the findings of Kalyanikutty et al. (1969);
Pandey and Singh (1970) and Padmaja (1976).

2.7 QGrein yield

Early planted erops (T1 and Te) recorded signie-

ficantly higher grain yield than the late planted

erops ('1'3 end T, ). The grain yield showed a decreasing
trend with delay in planting time, but the crop planted
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on 10th October (Ta) recorded the highest grain

yield., The influence of time of planting on grain
¥ield has been reported by many workers, Pnlaniswany
et al. (1968) observed significant yield reduction
wvhen CO=30 rice variety was sown later than Septenver,
Nanda gt al. (1976) also found September sowing to de
the best for obtaining higher grain yleld with rice
varieties Fatna, Vijaya, Jayanthi anc¢ dala. FKajagoe-
palin gb al. (1973); Halappa gt al. (197+); Liou (1975)
mnd Balasubramanian gt al. (1978) also gnt similar
results, The results of the present study are in
confir:ity with the aghove findin s, The significantly
higher panicle length, hisher number of totrl spilkelets
per panicle, higher number of filled grains per
prriele, hiier percertage of filled grains and the
coumparatively hiigher 1000 grein veight contrivuted to
the nerkedly hizher grain yleld in the early planted
eron than lote planted erops. Thouph all the yield
attrivute: in the early planted erops (T, and Tg) were
on psr, the erop planted on 10th Octover (15) had
8lizhtly kigher grain yleld than the orup planted on
25th Septe ber (T,). The reason for this increased

yield 4s the optimum source sink relation observed
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in 10th Jetober planting (TQ). The =1ightly longer
panicles, higher number of total spikelets anc
higher numbsr of productive tillers, observed in 10th
October planting over that observed in 25th Septeuoer
planting, cnupled with the almost same nuiber of
filled grains per panicle in both 25th September and
10th dectooer planting;(T‘ and TE) 1s indicative of
better source sink relation in erop vlanted on 10th
October (T;). The final contributing factor for the
yielé increaspe in the crop vlanted on 10ta October

(Tg) was the increase in number of zrains per unit area.

Tne varieties dié not ciffer signifieantly
1o grodn yield, St Jaya recorded hiigher yield than
Sabari. due aigunelr grain yileld of Jaya over Sabari
¢an be attrioutec to the higher wvalues of all the
Yield contriouting factors, except the number of

productive tillers,

Ttie groin yleld was not significantly affected
by fertiligzer levels, But grain vield increased with
hizher levels of applied nitrogen, Nitrogen at 90 kg/ha
inereased :r=in vield from that at 60 kg/ha and at
120 kg/ha. FPositive iufluence of higher levels of



applied nitrogen on grain yleld has been reported

by many workers. B8reedharan and Georse (1968)
obtained progressive increase in yield with increased
levels of nitrogen upto 160 kg N/ha in rice variety
IF~8, 8imilar results were obtained by Kalyanikutty
2% al. (1969); Mahatim S8ingh and 8ingh (1972);
Kadrekar and Mehta (1975); Varma et al. (1975)3

Lerch (1976) and 8ingh gk al. (1977). However, heavy
applic: tion of nitrogen beyond an optimum level has
been reported to 1nduco a negative response (IEKRI,
19633 Tanaka, 1966 Padma.‘la, 1976)., The results of
the present study showed an increase in zgrain yield
with higher levels of applied nitrogen. However
applic- tion of 120 kg N/ha slightly decreased the
yield comp-red to the srain yleld with 90 kg N/ha.
However the increase in grain yield was not
statistically sinificant., 7This is in confirmity with
the above findings,

2.8 Dry matter production

The dry matter production at 30% day after
Planting was not significantly affected by time of
planting. But dry matter procuction at 60! day
after planting and at hurvest were, markedly affected



hy the time of plenting. The dry wmatter production
at 600 day after planting showed a decreasing trend
upto the crop plented on October 25 (ry), but
increased in the crop plmntec on 9“‘ November, and

it recorded the highest dry matter production. 'The
increase in dry matter production can be due to higher
nutrient absorption efficiency of the crop planted on
9*‘h November, Kang ancd Heu (1976) obsgervec th:t lower
daily average temperature anc longer perioc 3 c 411y
sunshine from transplanting to panicle initiation
gave greater total dry weight. At harvest the crop
plentec on 10™ October had significently higher

dry mstter accumlestion than the late planted crops,
The dry mptter procduction in the e rly plentings vere
on par, anc 8o ves in the leter plentings. The crop
plantec on 25*'“ October had the lowest dry matter
production at all stages of growth, The comparatively
lower temperature durdng the flowering ancd grain
f11ling stage coupled with high light intensity
resultec in hizher net photosynthetic production in
the errlier planted crop (Lin, 1976)., This was
exhibited through the praduction of lengthy panicles
and hizher muaber of filled grains, per panicle,



The influence of time of planting on dry matter
production has been reported by many vorkers, (Faw
nnd Johnson, 1979 %)\?gmh, 1976). Faw and Johnsob
(197%) found that late sowing reduced dry matter
production, 7The increased dry matter production can
be attributed to the then prevailing weather condition
during the srowth period of early planted crop.

The v-r7ieties did not differ significantly
in the dry mtter scoumul=tion in =n; »f the stayes
of growth, Jut Jnya had more dry matter production
thap Sadari In nll stages of grouwds and it incdicoates
that Jayz hes hizh growth, vigour and high yleld
potential,

Tne nitrogen levels signific-ntly affected
the dry nastter procuction at 30th dny after planting,
The dry matter production increased with levels of
nitrogen, Hitrogen at 120 kg/ha increased the dry
natter production sigrificsntly over th-t at 60 kg/hsa.
Increased dry matter production with nitrogen applie
cation has been reported by many workers. Das Gupta
(1969) obt:ined increased dry matter production by
nitrogen applicrtion witn two varieties of swvamp rice.



8imilnr results have been obtained by Varma (1972);
Beye (1077)3 Haque (1977) and Chinnaswauy and
Chanvirasekharan (1977). The dry matter nroduction at
30 sqv after planting 4s in confirmity with the above
findinzs., Dry astter production at 6ot? day after
planting was not affected by nitrogen levels, This
rsy he sue to the masking effect of the avallable s0il
nitrozen, wvhereby the differences in the jevels of
aprlinsd nitrogzen waes nullified, and available nitrogen
for atsorption by the crop was not limiting. But at
3(‘)1'5h day ofter nlanting the effect of soil) nitrogen
misht not have started to exercise as the root system
ves not vell developed st the enrly stazes. But the
demand for nitroden is hicher at the early stage.

Alsn tae relntive proportion of applied nutrients
nitrocen, phooghorus and potaah at exrly stases might
have been in the optimum r-tio which facilitated rapid
absorption of the nutrients. Migel (1978) founa

the optimum ratio of mutrients were 4 nitrogen + &
phosphorus ¢ 2 potash for increnssec absorption by plant.
Sadanandan gt al. (1969) reportad th-t maximum
utilization »f nitrocen occurs durinz tillering and
floverin~ phases, Hence, the significant responze to
applird nitrogen was obtained at 30° day after
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plenting. At harvest, nitrogen at 90 ki/ha resulted

in nigher dry matter production than nitrogen at

60 ki/ha but the increase was not significrnt, Dry
matter procuction at 120 ki N/ha was also higher than
that in 60 kg K/ha, but was less thon that at 90 kg N/ha.
But the differences were not statisticolly significant,

This is in agreexent with tiie results discussed earlier,
2.9 Strew yleld

The atrow yield was not gisiliesntly influenced
by time of pi-nting. The hizhest siraw yield wvas
recorded by the crop planted on 10tiy Dctober (Tg) and
theresfter straw yleld showed a decreasing trend with
delay in plenting. Palaniswany et gl. (1968) obtained
more straw ylelds with late Septenuer - early Octover
Plenting no early - mid October plir-nting, than
earlier .lontings. The present stucy also showved
hizher strov yleld with late September planting and
early Jctober plantings andé this is in confirmity to
tnelr fincings.,

e ynricties did not differ siunillently
in shrow vi228,  Bub Jeye recorded nicher straw yield

than Sebrri. Thils crn e o virietsl character,
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The levels of nitrogen were not «ffective

in signilic ntly inecreasing the strow yield.
2,10 Grain strew ratio

Tizme of planting had no si:nifieant effect
on groin straw ratio, But it showed a decreasing
trenc with delay in planting time., This decreasin:
trend incdicates that the tranglocation of stored
photosynthates in the straw before flowering decreased
with delayed planting and also thst net photosynthetie

production was higher in earlier planted crops.

The varieties did not signific-ntly vary in
the yrain straw ratio, 3ut nitrogen levels si:mnifi-
cantly affeeted the grain strasw r=tio, kitrogen at
90 ko/ha significnntly incressed the ior .in straw ratio.
3ut higher levels of nitrogen has been reported to
decrease the transloeation of photosynthete, stored
in straw to the grain and thereoby decrease tne  rain
straw ratio.(Murayama gt al., 19553 Tannke gt al.,
19643 Dsada, 1967 Yoshids, 1972). But in tne present
stuc¢y no such tr-nd was noticed. iowever, Sandchez
et al. (1973) got high grain straw ratio vitn higher
levels of nitrogen. The results of the present study

is in agreesent witnh the above finding., It ern be

o



inferred that nitrogen at 90 kg/ha enhanced the
photosynthetie produetian,

2,11 Harvest index

The harvest index was significantly influenced
by the time of planting. Eariler planting (Tj) had
signific-antly higlier horvest index than the inte
plantings, It showed & decreasinyg trend with delasy in
trangplanting, darvest inex folloved the saue trenc
as Jrain strow ratio. The higner harvest index in the
early planting indicate that a highew portin of photo-

synthate was trrngloc-ted to gink.

Tne vordeties did pot viry gigniticantly in the
harvest incex. 3ut Sabari had L:iher harvest index

tian Jaya. iuis ¢ Le a varletal character,.

The nitrogen levels signifierntly influenced
the harvest index. liitrogen at 30 kig/ha g-ve signifi-
cantly hizher harvest index than that at 60 kg/ha and
120 kg/ha. It indicates that nitrogen application at
90 kg/ha increased the proportion of tot:l photosynthnte
tronsloc-ted tc the sink.
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3. Chenical anslysis
3.1 INditrogen content of plant parts
3.1.1 Hitro.en content of straw

The nitrogen content was highest at 30th
day efter plsnting and 1t gradually decreased with
ae (F1:,7). 7This observation is in accorcdance with
the fincings of Sadenancan gt gl. (1969). In all
stages of growth, the crop planted on 25th Octover
(TB) recordet markedly higher percentage of nitrogen,
At 30th day after planting and 60th day after planting
tihe late planted crops had signiiieanntly higher pere
centage of nitrogen than the early planted crop. It
sesns thnt the comparatively hilgner air tempersture
during the early stages of late planted crop enhanced
the nitrosen sbsorption at 30th cay ang 60th day
after planting. It also appears that nitrogen content
at these stzges are closely ralated tc the correse
ponding dry matter production, the relation being
inverse, The crop planted un 25th October (T3) recorded
the hishest nitrogen content and also the lowest dry
matter productisn in all the stazes of _Lrowth., This
indicates tikat the time of planting hed more pronounced
effect on dry natter production rather than the asount
of nitrozen absorbed by the plants. Chiu gt gl.(1961)
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opined thst high tempersture increassed nitrogen
abgorption., The hizher nitro:en content in straw at
harvest, observed in the crop planted on 25"‘h dctober
indicotes a reduction in translocation of absorbed
nitrogen to grain.

There was no marked difference in the nitrogen
contant of the varieties, in any of th: stases of growth.

The levels of nitrogen did not impsrt any
siinificunt effect on the nitrogen cavent of straw
at any of the stages of growth. sut nigher levels of
nitrogen were noted to increase the nitrogen content
of strow. This is in sgreement wiinh the findings of
Sadanandzn g% ale (1969)3 Varme (1972); Khan and
Pathak (1976) anu Thiruvakkarasu (1978). The lack of
significant response to higher levals of nitrogen can
be duz to the presence of sufficient quantity of
availlebl~ soll nitrogen for plant absorption, Bredero
(1965 ) abserved that nitrogen wes absorbed independently
of the sattern and rate of nitrosen applicotion,
proviced sufficient sodl nitrogen wau available for uptake.

The c¢ifferent nlanting times dic not significantly

Anfluonse the pitro-en content 2f srain., But
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the nitrogen content of grain was obgerved to
decrease with delay in planting (Fig.?). This can
be due to the decrease in nitrogen translocation
to zrain,

The grain nitrogen content of the varietles
did not vary significantly. But Jaya had higsher
gr=1n nitrogen coantent. This can be due to the
hizher translocation of stored nitrogenm to grain,
and may be a varietal ch-racter.

The nitrogen levels did not significantly
increase the grain nitrogen content. But nitrogen
content of grain was foand to increasze with higher
levels of nitrozen applicastion. Increase in nitrogen
level froa 60 kg/ha to 90 kg/ha increasec the grain
nitrogen content, This 18 in ngreement with the
findings of Varma (1972) and Khan and Pathak (1976).

3.1.3 Protein content of grein

The grain protein content was not significantly
affectec by time of planting. Dut the enrly planted
crop (T.,) was founc¢ to have higher protein content than
other dates of planting. The crop planted on 109

October ('132) had the lowest protein cantent and
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thereafter shoved an inereagsing trend with delay in
Planting, The influence of weather conditions on
arain protein content was reported by many workers
(Yonsu, 12713 DLenium, 1971; De Lutta, 1972 fuﬁr:nf‘a

et al., 1976). De Lntta gt gl. (1572) opined that
4rain profein content was higher in wet season than

1o dry sgeauson. The early planted erop had the maxisum
nusber of rainy days ané totsl raiufsll. Deniun (1971)
Ipined thet the hiddgh 1izht intensity exhaustes the
nitrogen regerve and dindnish tue cruie protein content,
The later planting had higher nunber of sunny days

«nd lower protein content, The results of the present

study asree witih the above findings,

The wverieties di¢ pot differ =i:nifiesntly
in the zrais proteir coantent., But Joys hiad higher
grain protoin content than Sadari. Probsbly, this is

n varietzl character.

Nitrozen comtent withk 90 kiy/ha was noted to
sdve hizner grain protedn content then tant at 60 kg/ha
an¢ 120 kg/ha, But the increase was not statistienlly
significsnt, Influence of applied nitrogen on gr:.in
protein cuntent was founc to inerease witn iucreasing
levels of applisd nitrogen (I'asanujan znd Lao, 19703

Fego, 1973; Kadrekar gt gl.. 19753 Kothandara:asn, 13753
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Pisherady, 1976; Fabindr: gt gl., 1977 and Sicaynppan
anc Kolandaiswamy, 1978). However, Muthuswany gt al.
(9973) could not get any incremse in protein cantent
by different levels of nitrogen., The present stucy

showed thet ihe ;rain protein corntent increased with
higner lewvel: of nitrogen., The protein content wita
90 kg N/ha =nc 120 kg ii/ha was hizher than that with
6G k3 i/an. The results of the present study is in

ngreeent wita the findings of the phove workers,

3.2 Uptaxe of nitrogen by plant parts
3e2.1 Uptoke of nitrogen by strew

Iotake of nitrogen at 60th day sfter planting
wes 3isnd7ic pily influanced by tiase of planting,
vhile th:t at 30tn day after planting and at harveast
vere unaffected. The late planted crop (I, ) had signi-
fie~ntly higher nitrogen uptnke than all other dates
of plantin;. This can be aseribec¢ to the higoer dry
matter procuction observed at corresponcin; stage of
grovthe. Uptake of nitrogen licrensed consiaey -oly
dJuring the poriod Cron 30th day after planting to 4Oth
day after planting. Thir indicate that major part
of nitrogen <Luorptian tokes place ¢uring this seriod,
sierogen ust be ot harvest was found to deersase,

probably c¢ues to the transioscation of ritrogen to grain.
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The varieties cid not differ signific-ntly
in nitrogen uptuke, 3ut the nitrogen uptske was
nizher in Jaye at 30th day after planting and 1t was
Just the reverse at later stages., This i3 cdus to the
cifferenee in dry matter production of the varieties

at the corresponding stages of growth,

ime ritrogen levels did n ot morkedly influence
tie upteke of nitrogen. Bubt nitreogen content of strow
tnereazed when nitrogen level was Increased from
M kg/aa to 126 ki/ha. The uptszke of nitrozsen followed
the pattern of dry matter production at corresponding
levels of nitrogen application. Tue results of the
present stucy is iu agree.snt witis the findings of
Sadananéan gt al. (1969), lHowever, lLoganathan znd Fej
(1772) reported thst the nitrogen upt ke wss not
affected by wvariation in dosase of nitrogen suppiied
to the soil even with 160 ki/ha, Thds way be due Lo
tie varidstion in fertility status of soll.

Je2e2 Uptake of nitrogen by groin

Tie time O planting s3ienific-ntly affected
uptare »f nilre n by iridn.  The carlier planted
eyops nrd cLoniflesntly Risher untake veluez than that

of 1ote pianted cropa. Untzke of nitrogen prosressively



134

decrensed with delay in plmnting time., The higher
nitrogen uptske by grain in early planted crop.esn
be attribute’ to higher panicle weight of enrly
planted cros

The vnrieties dié not differ markedly in
nitrogen uptake by gruin. But Jaysa rocoiwed higher
nitrogen uptake than Sabari. This cun be attriouted
to the higher nitrosen content of grein and higaer

Sr-oin dry astter production observed in Jaya.

The nitrogen levels were not effective in
ivereasing rair uptske of nitrozen, Tnis is bee-use
the dry wei ht of panicle was not sijnific ntly

af fected by nitrogzen levels.
Je2e3 Total nitrocen uptake

The early plented c¢rops had significantly
higher totsl nitrogen uptzke than late planted crops.
The uptske patitern exhibited a decreasing trend with
delay in plonting., This ecan De attributed to the
pattern of strew and Irain dry aatter accusulasticn,

The varieties did not significrntly vory in
tot 1 uptake of nitrogen., But Jays had more nitrogen
upteke than Sabari and followed the pattern of dry

matter accuaulstion of the vnrieties.



The nitrogen levels did not signiricently
affect the tot 1l nitrogen upt-ke, But nigner levels
of nitrogen 1 ereased total nitro;en uptake, Tuis 1is
in sgreement with the findings of Varma (1972) and
Khan gt al. (1976).

3¢3 Phospiorus content of plant parts
3.3.1 Phosprorus content of straw

Phosphorus contents of straw at 30tu day
after pluanting snd 60th day after planting were
unaffected by tine of plenting, But ot harvezt, the
late planted crop (7)) recorded si rificnntly lower
prosphnorus content than thet of ather plantin: dates,
The pattern ~»f phoaphorus content at harveast was
found to be similar te thnt of nitrogen content at
narvest. The late planted crop(T ) had the lowest
nitrogen ¢mtant at narvest, Sadonandar ot gl.(1769)
founa th-t uptake of nitrogen and phosphorus are
sirnific-ntly corralnted. Varma (1972) ohs«rved
that perecentaze of phosphorus trenszlseated € the
4rain decreased with increase in nitrogen content
of straw, The observed low phosphorus content of
strawv at harvest in the late plsnted crop (Tl..) can be
due to translocstion of increased proportion of
phiospnorus to the grains, which was facilitated by
the low nitrogen content of straw,



The varietiesg signiric ntly differed in
phosphiorus content of straw at 30th day after planting.
Jaya had hizher phosphorus content than Sabari. The
hizher nitrogen content in strnw at the corresponding
stage of growth would have inereased the phosgphorus
absorptiun cdue to the simmific-nt positive correlation

observed betueen then,

Tne pitrogen levels cid not affect the
phoazphorus content of straw at 30th cay after planting
and 60th sy after planting. But the nitrogen levels
sigraifie-nily intiuencec the phosphorus content of
struw at Lisrvest, ‘Ihe phosphorus content increased
witii tice levels of nitrogen, The phosphorus content
of' straw at 120 kg N/ha was signific:ntly aigher than
tant ot 60 kg K/ha., This 48 in accordance with the
fincings of sadsnandan at gl. (1969). Due to the
sizniiicint correlation observed in uptske of nitrogen
and phcaphorus absorption of higher anount of
pPhospliorus was rocorded wvith higher lewvels of applied
nitrogen, Applicstion of higher levels of nitrogen
inerensed initrogen upt-ke by straw wiiich in turn

inereased tue phosphorus uptske,
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3.3.2 Phosphorus content of srain

Time of planting influenced¢ phosphiorus
content of srain siznifie~ntly. A progressive
recuction in ghosphorus content of or-in was ovserved
wvith delay in plenting time., The effect of time of
pl=anting on phosphorus content of sroin i: rother
indirect, 4s evident from fig, the phospiorus cortent
of gtraw ot hnrvest 13 ratier high except in the
lnte plonted crop (T, ). 8o 1t ¢ n be presused thnt
tie variation 4n zroin phosprorus content 1s not
tiie direct effect of difference in absorption of the
nutrient, but is the result of the difference ir the
proportisn of absorbed nutrient tronsglcsted to tne
rain. It is seern fron the Table 10 and 11 that
nitrogen phospiorus ratio of gredn 1: sluost same in
rll the pl-nting times except the late plantirg (T, ),
wiiere it was hizher, Hence the difference in the
phosphorus content of gr-in in all the planting tines
except T, was deterained by the nitrojen contert of
grain ~nd lower nitrozen ¢or tent of griin limited
the phosphorus caxnternt of zrrnin. But ir the late
planted crop (’11‘,), the nitrogzen content of gr-in was
not a limiting factor as the nitrogen ph sphorus

ratio was higner, The phosphorus content of straw
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in (,) the late planted crop at harvest was the
lovest and as such a higher proportion »f absorbed
phozphorus would have been translocatec to srain,
sinec the nitrogen content of grain was not idmiting
(Fize5)e Tne limiting factor of low phosphorus
content of gr-in in the luzte plsnted crop (%) 1is

the low azount of phosphoruz absoroecd by tne plant,

The varietles did not differ in phosnhorus
content of ¢rain, But Jaya had hisher phosphorus
content, Thnis was 830 begause of Jays hind higher grain

r.itrogzen content,

The applied nitrogen levels had no signifiesnt
effect on "roin phosphorus content, 3ut thne
phosphorus uptake by gr-in was found to incremge with
higher lovels of nitrogen (Fig.S5). Nitrogen at 90 kg/ha
and 120 kg/ha had higher phogphorus upt-ke Lasn at
60 kg/ha, ‘mis is in agreewent witn tue fincings of
Kanwar snd Sagémi('l{fiéz); Sredero (1965) ax!

Sadayap;an and Kolsndaiswany (1978).

3.4 Uptske of phosphorus by plant parts
3.h,1 Uptake of phosphorus by straw

The tlue of plonting signifie ntly affected

the phospiorus upteke by erop st 30tk day and 60th



day after plnnting, but not ~t harvest. 4t 30th

day after pl-nting the phosphorus content of straw
showed n decreasing trond uith delay in planting

tine, At 60th day after pluonting the late planted
crop (T,) had the highest phosphorus uptire.

Phosphiorus uptnake showad a decreasing trend with

delay in pl-nting time, but for the late planted

erop (T ). At hnrvest, phosphorus upteke pro. ressively
decreaged vith delay in pl=nting time. This trend

can be attrivuted to the effect of Lime of planting

m cry pmatitsr production =ncé phosphorus content of strav,

e varietdes signiidc-ntiy wifferec in the
phogph.orus upt-ke at Iuth day after planting, but
uot in other stages. Jayan recordec ki her phosphorus

uptake tnan Sabari, Probably tais 1s because of the

observed positive correlatiun hetwewn nitrogen
uptuke st phosphorus uptske, Jaya hind higher
nitrogen uptake, and it Anfluenced ti.e phosaphorus
uptake.

The nitrogen levels simificntly inersased
phasphorus uptake at 30t day aftey planting and at
harvest, but it vas unai'fected at GUta day ufter
planting. But at all stages the phosphorus uptake



wvas found to increase with higher levels of nitrogen.
This result is in confirudty with the findings of
Ar-dero (1965); Sadenandan at al. (1969); LSadayaspan
=n¢ Kolendsiswamy (1978). The phospiorus upbake
inereased considerably curing the period from 30th
day after planting to 60th day ol pl:nting, incicnting
that phosphorus 1s absorbed continucusly ugto 6Gth

dny after plapting.
3.4,2 Phogoiorus uptake by grain

The uptake of phosphorus vy grain steadily
deereased with delay in plsnting time, XEarly planting
(T., and T?) recorded siznifie ntly higher ghosphorus
uptake than 1-¢s planting, This trend in pnosphorus
uptake can be ascribed to the effect of time of
planting on the grain dry mastter production, Phospnorus
uptske was ooserved to closely follow the nitrogen
uptake pattern. The warieties did not cdiffer signie-
fieently in phosphorus uptake by graig. -

The nitrogen levels hsad no sigrnificant effect
on phosphorus uptake by gZrain.,  3ut the hnigher levels
of nitroen v nated to inerease phosphorus uptake
by sr+in. The phosphorus uptaske by ;rain inereased

vith nighor levels of nitrogen. Litrogn at 90 kg/ha



recorded nhigner phosphorus uptake than that at
120 kg/ha. This is in agreement with the findings
o drecero (1965); Sacanandsn gt ale (1969) 40
Satayapyan anc Kolandaiswaiy (1976).

3.k.3 Tot-l phosprorus uptake

The total phosphorus uptake in the early
plonting was significntly higher than thiat of late
nlanting, The totnl phosphorus uptake nteadily
degreased with celay in tise of plsnting. The observed
trand in tot-l gh:osphorus upteke can be ascribed to
the influcnce of the time of planting o ¢ry matter

production,

The varieties cid not differ signific ntly
1 tot=l phosphorus uptake, But Jays hac¢ pore total
Qosphorus uptake than Sebarl, Tnis 4 ciscussed

in 34,2 anove,

Nitrogen levels did not increase the total
pirosphorus uptshe significsntly. But upt ke of total
phospiorus incrrased with higher levels of applied
nitrosen., This i3 in accordance wit: the findings
of dredero (1965); Sadanandsn =% pl. (1762) and

Sadayappan and Kolandaiswamy (1978).



3.5 Potassium content of plant parts
3+5.1 Potascium cantent of strow

Planting times had no simific-nt effect
in the potassium content of strev in any of the
staujes of zIrowth, The potassium content curing early
stages of T1owth was noted to be higher =nd¢ it
slowly decreased with age of the plent, recording the

lovect potassiw: content at harvest (Fig.[).

Sabasri recordes significsntly niguer perecn-
taje of potassium tian Jays at 60tn day of sowing.
In othier stages aiso Sabaril nad higher potassium
content. Liis e-n be due to tine luxury consunption

of potasgsiua by Sabari.

The rnitvrogen levels uad no signiidic nt effect
an the potrasiv, content in any of the stazes of
growth, Lovenacnan and Roj (1972) reportec taat
potessiug uptuke was not affected by vuristion in

dosage of nitrogen supplied to soil.
J.5.2 Potassium content of grain

The orops planted o 10th Detober (TE) and
Z5th Nctober (’1"3) ha¢ signifie-ntly higher grain
potassiwg co:tant than the early planted crop (’1"1 Yo
The effect of time of planting on potassium cuntent



of grain seemns to be indirect; by affecting the
nitrogen content of jgrain. There gppears to be a
negative relation between nitrog=n cantent of zrain
and potassium content of .rzin (Fig.5). In crops
planted on 10th ('22) detober snd 2%th Octocer (TB)
the grain nitrogen ¢.ontent wvas lowveat and tue
potassium content of grain was hijnest, In crop
Plented oy 25th Septemper (‘1‘1) the grain nitrogen
cuntenit was hizhost. This relationship was noted in
the late plonted crop (7 Jalaso. This negative rela-
tionship between groin nitrogen content rnnd potassiun
content becomes all the more clear fron the fact that
24 harvest the potassium content of strew in the

crop plented on 25th Septombver (7,) was hihest, but
tie orain potq-psium at 'r1 wvas the lovest, while thnt

in 10th Detober and 25th Jetober planting (T2 and T.)

were lowest and corresponding potassium content of ’
grain was hishest; thereby incleoting that the
tranadocation of absorbed potassiua %0 gr:in was not
decided by the azount of porassiug availsble, but
by the aaount of nitrogen translocatec to the Jrailn,

In erous planted on 25th Septesber snd 9uh Noveuber

(T.’ anc¢ T, ) the limiting factor for lov :rain potassium

content was the high nltrogen cuntent of grain,

oY

[



The varieties did not Jiffer signific.ntly
in srsin potassiuaz coantent, 3ut sabari nad hisher
sraln potassium eontent than Jaya. Here also the
nezative relation of grain nitrogsn on ;r-in potassiux

vag evident,

The ritrogen levels had a0 atgnilicant effect
o sr-An notassing contond. But Ath 90 kg N/Mma the

grain notoesiun cuntont decreased, Tiils was due Lo

Lo niurer zyraln ritrogen euontent at 90 1 Nhe.

3.6 Potaasiun uptake by plant parts
3.6.1 Potagsiuve uptnke by strow

The Gime of planting signifieqntly inernused
the potrnssium uptake by straw at 60th day =fter
planting, wi:lle potanssium uptake at 30th day after
plenting anc at hervest was unaffected, The notagsium
uptoke by the erops planted on zith Scoptesniper ~né 9th
I oaveader (T.‘ and T ) were signific-ntly higher than
the crop planted on 10th Jdetobe:r and 20th Dotober
(T, TB)' Tie late planted crop (1), ) recorded the
izhe:t polussivm uptake, Tuils is sttributed to the
Inficence >f plisnting time on Cry uzatter accurminrtion.
Trie potassive uptise was the lovest at early stages

wi veeched the woxdinmun at 60th SGay of planting and



continued absorption upto harvest, indic-ting nish

luxury consumption of the nutrient,

Sabari had siznifiec-ntly hisher potaussium
uptake than Jaya at 60th day after planting. Tuis
¢ori De due to the higher luxury consuaption of this
rutrient by Sebari, The potassium uptske at 30th
day after plenting was significintly increased by
nitrogen levels. Kitrogen at 120 kg/ha significontly
inersased potasziun uptake over 60 kg/ha and 9C kg/ha.
But nitrogen levels had no effect at 6Cth daoy after
Planting = at harvest. The increase in potassiun
uptake 21 30th cay after planting ¢:.n be ascribed to
the combined effect of dry mattesr aecusulastion nnd

its potassiun content.
3.6,2 Potassiun uptake by grain

Tize of plnnting signiflicantly influeonced the
4rain uptake of potassiun, The crop pl-nted on 10th
Jetober (Tg) rogorded markedly nigher uptake of potae
sgium in gr in than all other planting tizes, This
¢an: be attributed to the higher panicle veijht of the

crop planted o 10th detover,

The notassiun uptke by vardetiss ddd not «iff r
signific-ntly. But Jaya had more potassiun uptake taan
Sabard,



1¢0

The nitrogen levels were not found to influs=nce
potassiwz uptake by srain sizrificantly. Hut the
zPaln potassium uptake slishtly increased with higher
levels of appliied nitrogen, Thius is in agreesnent with
the findings of Bredero (1965); Ramanajuam (1967);
Sedayap,an and Kulandailswarnd (1978). The effqct of
time of planting on uptake of grsin potassium was by
influencing the dry mstter aecusulaticon snd potassiua

content of “yain,
3.6.3 Tot:l potassiun uptaeke

The totel uptike of potussium was not si nifi-
cantly infuenced by the tise of planting. The
early plonting (?1) had hisher potassiun uptnke Hut
showed o decreasing trend with delay in planting tise,

Jaya had higher tot:zl potassium uptske than
Sabari, thouzsh the cifference was not statisticolly

signific.ai,

Ritro:en levels had no si.nificant effect on
totsl potassiur uptake. But the total potassiun
upteke at 90 k. E/ha was founé to be higher than
other levels of nitrogen., The obgserved trends enn be
ascribed to the effect an dry matter sccuuulretion and

potassiun ecntent of plant »arts.
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SUMMARY

& experiment to study the differential response
of two medium duration rice varieties, Jaya ond Sabari,
to time of planting anc Jraded doses of nitrogen was
under t-ken durin: the gundakapn season of 1980-'81, at
the Fesearch St-tion and Instructional Farm, Mannuthy.
The experiment was lald out in split plot desi:n. The
trentpnents consisted of combinmtion of four time of
planting (September 250, octover 10%1, octover 25 and
Novenber 9&) anc o Variéties in the waln plot and 3
levels of ndtrogen (60 kg, 90 kg and 120 kg/ha) in the

sud plous,

Observations an the growth ch-racters were taken
on 3oth day, 60™ day after planting and at harvest,
The chemical composition of the plant at these stages
were also determined., At harvest the grain and atraw
were chemically analysed separately. The crop was
harvested wvhen 85 per cent of the panicles in the plot
matured., The results of the study are summarisec below,

The time of planting significantly influenced the
growth of the crop at all stages of growth, Delay in
planting time agignificantly reduced the plant heignt anc



tiller praiuction at all stages of growth, Early
planting (September 25th) of the crop sisnificontly
deereasec the number of days to 50 per cent flowering
anu maturity and showed an increasing trend with delay
in planting time, Barly planting had a positive
influence on the yleld attributes of rice. Delayed
planting exhibited a decreasing trqa an the nuuwber of
total spikelats, fillec¢ grains, percentage of filled
grains, panicle length and nunber of branches per
panicle, Total dry mattsr production, h-rvest index
and grain yield snowed a decreasing trend with delay in
planting,

The nitrogen content of straw at all stajes of
growth and phouphorus content o straw at early stses
sisnificantly decreased with delayed planting. November
ch planting (T ) increased the phosphorus content of
straw at harvest. Nitrogen uptake by gZrain and total
nitrogen, phosphorus and potassium uptake at harvest
shoved a decreasing trend with delay in planting time.

The optimum time of plantinz rice in rmundakan
season uncey the agroclimatic conditions of Mannuthy is
late September to early October.
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Sabari took more number of days to flowerin;
ané to maturity and produced significantly hicher nucber
of productive tillers and number of branches per panicle
than Jays. Early planted orop (September 259') recorded
si:mificantly hisher percentage of grains than other
planting detes. Sabari planted on October 25 todk the
lonzest period for earing,

Total dry matter pyroduction and total number of
spikelets per tanicle ircressed slgndficantly with
120 ks, fi/hae APplic tiun of 9C ko NAdin significantly
increaved the horvest index aid zrain atraw ratio. At
early stages of growth, nitrogen at 120 ki/ha increased
the cantent of nitrogen, phosphorus and potassiux in
straw, Tne 1000 grain weizht anc the protein content of
grain wex not found to be affected by levels of nitrogen,
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APPERLIX I
Weather data - Weekly averages, from 1st of September 1980 to 2h4th February 1981

Tempersture ¢°

Total

No.of

Vind

Evaporse

Date ook ——e— R.H.% Tainfell rainy  speed  tion Sunshine*
.‘,::t% to 1 29.75  23.6 83.64%  1.k2 5/7 5.7 3.2
SegBote 2 s 2381 7907 - - 4,67 3.66
;2:?,::33 ko 3 30.98  23.44% 7907 0.t 1/7 4,20 3.50
gza:g:gg to b 31.31 23.38 82.07 12.&% 2/7 3.26 2.41
29.9--80 to 5 355 2373 8186 &M 577 2.9 2.28
651980 to 6  32.10 23.61 B81.00 28.87 /7 2.63 2.01
}3:}% Lo 7 3C.15 22.8% 8,57 11.88 6/7 2.23 2.06
20-10-80 to 8  30.60 23.81 .07 b  5/7 2.23 2.0
3-7-:3?7-33 s 9 32.47 22,50  65.5 - - 3.51 3.66
3,.':}3233 to 10 32,51  23.}  72.28  6.16 2/7 3.20 3.20

(Coyytd. )



APPENLIX-I (Contd.)

Temperature °C

Date Week R rolafall rainy  speed  ration mine
Maximum Mindmum m.m. days kn/ha m.m, hrs*
10-n-80t a1 a3 236 v2.e B2 37 bk 3.61
W 2 ;as 23k 78.07 1m0 W7 3.78 2.16
oNBo 13 373 268 6621 - - 4,07 3.81
R W 2.3 21.8 60,20 - - 5.0 4,50
Sol2pte g5 230 23.20 A% - - 3.01 3.71
15-12-30te 46 3w 2.0 6300 - - 8.58 656
22-12-80% 47 31000 2177 72,07 636 2/7 %0 3.5
21280t 48 370 22.9%¢ 6100 - - 10.01 6.91
3-1B1 e 49 30 20,27 69,70 - - ke 1 .60
121810 20 3197 2155 €60 - - 9.25 6.15

(Contd.)




APPENDIX-I (Contd.)

Teuperature 9%

F.H.% Total ho.of wind LVgp0O= Sule
Date Heek etie rainfall rainy speed retion  shine
Maxioum  Hnioum Lleile days kn/ha Nelie hra*

2 21 oz 2% .93 - - 6.5 5.7
26-1-81%0  » 3291 21,18 5585 - - oy ’.37
8"2‘-81 23 3“5’.05 1?.12 61.29 - - 1?.95 6.9“
Aot A om0 2 7 0.8 /7 2,95 .28
12810 5 A5 19.80  ke21 - - 7.33 9l
a:-2f1t 26 k77 2150 5300 - - 505 757

* Dnata not available



APPERLIX - II

Analysis of wnriance for plant hedght, days to 50 per cent flowering

and days to meturidy.

Mean squares

woaree o gg:.:rduy gg?elraay At harvest ??yoiag:nEO% ﬁiﬁrﬁy
planting Planting

Block 2 325.09*= 189,03* 20k, 30+ 0.29 0.26
Time of plan%ng 3 230, 30%* 558.07**  378.60%*  1049,97++ 275.79**
Varicties (’f?} 1 156.05 86.88 52.02 975 . Jiwe 87,35
TxvV 3 3.86 5.97 13.2% 71.27%» 30.93**
Brror (1) ™ .62 33.60 *.79 0.7% 0.517
Nitrogen (¥) 2 25. 3% 13.11 2.2% 1.54 0.013
TxX 6 10,88 1.95 1.10 1.00% 0.8%
VxR 2 6.06 32.05% 0.79 0.51 1.09
TxVxX 6 7.70 17.37 9.82 3.16%* Colt4
Error (2) 32 2,7 8.3 9.1% 0.67 0.36

* g4gnificsnt at 54 lavel
s Sionificent at 1% level



APPENDIX - IIX

Analysis of vnriance for uviilers/hill. vrocucuive tillers anc percentage
production tillers.

Mean squares

Source af 30th day 60th day Praxiuctive Percentage of
af Lo ter Hervest tillers/me  srocuctive
planting  planting tiliers

Block 2 2.33 0.57 1.12 5279.17 29C.1

Tize o pismnting (T) 3 63,36 32.61%» 30.53% L2732.75%« 264,35
Varieties (V) 1 3.7 35. 7 .97 18208, 68+ 108.88
TxV 3 1.063 2.20 0.23 127C. 72 13%.21
gError (1) 1 2,86 2.93 2.2 2872.82 112, 5%
Hitrogen (N) 2 0.2k 0.22 1.1 L 246,87 61.83
Tx XN 6 1. 29 1.07 0.59 24+40.39 2k L7
Vxhi 2 2.03 2. 39 1.2% L 285,76 40.63
TxVxH 5 2.78 2.60 2. iw 5603.91* 37.90
Error (B) 32 1.49 1.22 Ge 396 2091, 84 51,43

* Jdgmifie nt &
o Similicoat o

t 94 level
1121

evel



APPRILIXY - IV

Aslysis of variance for totzl number of anikelets, filled (rains,
percentage of filled ~rains and percentsye uf sterility.

Mesn shuare

Source er Totel lio,of Filled grain Perccntage Percentnge of
spikelcis of f1lled sterility
per pauicle gr ins

Block o 701,54« 52, 69% 18.77 18.77
Time of Mlnnting (T) L8k, 9%~ 3783,22%» 225.90% 228,90+
Vari«ties (V) 1 14,33 L0.9% 2.72 2.72
TxV 3 312.02 64,78 175.51* 175.51*
Exrror (1) 1t 150.67 93.90 47,26 W7.26
Hitrogen (&) 2 835,56 306.61 51.00 51.00
TxN 6 56.15 56.49 24,15 .15
Vx N 2 151.73 53.80 10.06 10.C6
Tx VxR & 95.62 119.0k 31.87 31.87
Error (2) 32 33%.90 182.03 53.72 53.72

s 33.mifscant at 5% level
** 54 micie-nt at 14 level




grain strav rati.

APPELLIX « V

Anzlysls of variance for panicle length, branchlets/panicle, 1000 grain weight,
ané hrrvest index,

Source

af

¥en L uales

Prnicle Brancehl«ta

1006 :rain  Ur-in straw Harvest
ilensth PEY welsht ralio inday
sanicle

Block 2 Do 26% 1.1 8.13k 0.097 18.39
Time of pl-ntin:z (T) 3 31.08*# P25 P ane 6.137 0.033 159. 58+
Varieties (¥) 1 1.32 12 . L (SR ¥ C.03C 10.16
TxV 3 1.81 0.308 5309 3.0079 12.37
Errox (1) ) LS 0.803 0.27%7 2.239 0.0% .96
Bitraz:n (i) 2 2.64 0. 104 0.732 C.011* 110.92¢
Tx ¥ 6 J.22 025 6,432 0.0076 21.10
VxH 2 O.21 0.17% 0456 C.020 3.96
TxV>H £ 0.73 0.237 1.057 0.028 L9.00
Error (2) 32 1.20 0.338 1.108 0.0023 27.96

* Simmifdient o
*» S4gnificnt a

oo



APPEIDIX - VI
Mnalysis of variance for dry matter production grain yleld and strav yileld

Mean squares

Dry matter produetion

Source af arain Straw yield

30th day 60th day At yield

after af ter harvest

planting planting
Block 2 21738,00%* 178582.8%* 353858 1551628.7 165899.08+
Time of planting (T) 3 Lok6,23 Av0kh7,61*+  339871.57*  L005732.5* 8928286.00
Varieties (V) 1 892.53 19279. 90 42632 2061.13  2205700.00
TxV 3 LL0, 37 28500.96 105193.1 25125.9 2321063.20
Error (1) 1 1350.60 8958.12 96898.5 811273.1 1563.80
Nitrogen (N) 2 2872.45* 2778.96 50194k 1338M45.5 3297183.58
TxN 6 1235.97 L402.3 65406.9 L7984%0,.3 558892, 80
VN 2 %9, 5560, 95 18416. 38 1482986.2 62549, 30
TxVxH 6 1540, 4= 7831.55 101797.7 959045, 3 1667706. 80
Error (2) 32 582.29 6095 i 36078.9 7131+1.2 1403968.50

* g4gnificant at ©% level
*+ S4onificant at 17 level




APPENDIX ~VII
Analysis of variance for nitrogen content of straw grain and grain protein content

Me:n scquares

Source of Straw Grain Grair protein
cantent
3Gth doy  6Cth dey At h-oroest
Block 2 0.720 1.016% = 0047 0.210 6.92
Time of planting (T) 3 o.Lg* 0.518+ O ililym s 0.183 6.76
Varieties (V) 1 0e06 0.007 0,018 0.049 1.5%
T xV 3 0.6 0130 0.01% 0.021 0.74+8
grior (1) ) L D.211 0.109 0,400 0.1t L5
Nitrogen (N) 2 0.033 0.165 0.029 0.059 1.95
T xH 6 0.16 0.05% 0.016 0.02% 0. B8
VaxX 2 0.12 0.Cl5 0.076 0.020 0.786
TxVxX 6 Q.22 Ce112 0.012 0.081 2.91
Error (2) 32 0.139 0.08% 0.046 0.041 1.49

* g4enificont at 5% level
** Simiflceant at 14 level



APPEILIX - VIII

Mnalysis of variance for nitrogen uptake by straw, gr:in snd to' sl uptake of
nitrogen at harvest,

Mean sguares

Strew Grain Tot=l
Source af N SOth _ upteke
ggggrday aftergay 4t harvest
planting planting
Block 2 1059.66%% 10354 Lrw 720.43 272,88 7A+18,68»
Time of plantin; (T) 3 251 .41 52+9,65% 561,30 507+, 98 = 578+ .81e
Varieties (V) 1 111.70 662.78 0.16 517.83 2120.10
TxV 3 195.83 1822.3™ 423.50 238,94 1231.36
Error (1) L 101.01 504 .70 33%.55 758.61 ™9, 27
Kitrog:n (N) 2 221.22* 770435 295.46 585.98 1%:23.15
Tz X 6 97.09 1,21 355.82 385 .41 1760.16+
VxX 2 101. 14 200,65 276.39 364 77 45
TxVxN ) 135.00% 315.5 376.61 901.27 1008,56
Error (2) 32 Ly .58 390.89 2:8.35 L480. % 670,58

* Signific-nt at 5% level
#s S{onificant at 1% level




APPEIDIX - IX
Analysis of veriance for phosphorus content of gtraw and grain

Mean squszres

Sourece ar Strow Grain

30th day 60th day

after af ter At harvest

planting planting
Block 2 0.012%* 0.003 0.006* 0.0C067
Time ofF pisnting (T) 3 . 002 C.001 0.013*+ 0005 5+
Varieties (V) 1 0.010* 0.0002 (002 0. 000k
TxV 3 .00CH 0.0005 0.001 0.001
grror (1) W 0.001C2 0.001 0.001 0.00156
Nitrogen (W) 2 C.0009 0.003: 0.003* 0.000272
TxH 6 0.00006 0.0006 0.0002 0.00032
VN 2 0.0007 0.0001 (. 001 0.00028
TxVxH 6 0.0002 0.CO0 0.001 0.00028
Brror (2) 32 0.0007 0.0007 0.0009 0.00041

* Siznificant at 5% level
*» S4mificant st 17 level



APPENDIX -~ X%

Annlysis of variance for phosphorus uptnke by straw, grain and tot-l phosphorus

eotake at harvest.

Mean squares

Saurce af Btraw S3r-in

g}f tgrw gg?; r('; ay £t harvest
planting Planting

Total phog=-
Miorus uptake

Bloek b 16.2%» 139.31%¢ 12.08 60.H
Tiase of planting (T) 3 L, e 103, 9P« .63 172.61*
Vesdeties (V) 1 €. 15* 19. 88 17.51 10.47
Tx Y 3 0.77 29.87 16.20 16.82
Byror (1) ™ 1.16 11.63 10.7% 26.65
Nitrogen (M) 2 €.30%% 3.80 15.88 7.49
Tx N 6 1.61 2.87 L.33 1C.00
VxB~ 2 1.17 .58 555 1.50
T x VxN 3 1.85% 3.76 13.6% 1,66
Error (2) 3z 0,722 £.37 5.05 9.1

97.06
312.95*
?’086
52.42
6G.29
35.09
2,95
3.93
43,63+
16.L7

* 8igidllcant at 9f level
#* S4opific:nt at 15 level



APPENDIX -~ XI
AMalyais of variance for potassius content of straw and grain

Mean squares

Source ar
otraw Grain

30th day 60th day

after af ter At harvest

planting pl-nting
Block 2 J.22%» 0.007 0.129 0.00164
Time of planting (T) 3 0.092 0.081 0.129 0.0067+*
Vrrieties (V) 1 0.CC3 0.127* 0.023 0.000%5
TxV 3 o Q0% 0.003 0.088 0.0011
Error (1) i C.0726 C.02% 0.12% 0.0011
Nitrogen (W) 2 0.029 0.029 0.006 0. 000k
Tx N 5 0.00% 0.009 0.023 0.0002
VN 2 0.027 0.036 Oe131 0.0019
TxVx N 6 0.003 0.024 0.07% 0. 000
Error (2) 32 0.0008 0.01% 0.05% 0.0008

§ Significont at 5% level
*+ gimniiicant st 14 level



APPRI.LIX - XII
Anelysis of veriane: for potassiunm upt-ke by strow,
at harvest,

grain and totsl potassium uptake

Me-n souares

Source af 3trawv Grain :3:2&9
2?§grday ggtﬁ,éay At harvest
dlanting planting
Bock 2 3,83 L035.75%= 409,32 91.91 895 41
Time of planting (T) 3 164,33 6631.78%*  1153.36 187.67 1826.77
Varieties (V) 1 23.77 22%+ 09 » 92,26 L5 132.75
TxV 3 21.21 791.96 ™80, 11 21.02 141,24
grror (1) 1 76.58 269.76 64+0.36 35.76 881.08
Nitrogen (X) 2 73.18* 196.96 432.09 3.65 507.41
TxN ) .70 189.75 577.23 17.40 795.52
VXN 2 .57 533. 9 70,04 0.0 67.35
TxVxK 6 35.16 64050 769.27 32.20 977.27
Error (2) 32 17.:8 210.09 410.25 16,12 540.38

¢ gignific-nt at 5% 1
at 1% level

*=* Sianific-nt

evel
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ABSTRACT

An experiment to study the differential response
of two medium duration rice varieties to time of planting
and grcded doses of nitrogen was conduoted curing the
mandakan season of 1980-81, at the Fescarch Station and
Instructional Farm, Mannuthy. The experiment was laid
out in split plot despn, with combinations of four time
of plarnting (September 2'5"‘, October 10“’, Qdctober .“-!5th
and Kovember 9“‘) and 2 varieties (Jaya and Sabari) in
the main plot and 3 levels of nitrogen (60, 90, 120 kg/ha)
in subplots,

Observations on the plant growth characters were
recorded at 30th day, 6ot day after planting and at
harvest, Chemical analysis of plants at these stages were

also done,

Time of planting significantly influenced the
growth characters as well as the yield and yleld attributes,
Plant height panicle length, number of spikelets, number
of filled grains, percentage of filled grains, dry matter
production, . rain yleld, strew yleld, harvest index, srain
strawv rrtio, total nitrogen upt ke »nt harvest, nitrogen
upt-ke by srain, content of phosphorus in straw snd grain



and the total uptake of phosphorus at harvest | potassium
uptske by zgrain wvere significantly higher in the early
planted crop, than in later planted crops. However,
number of days taken to 50 per cent flowering, and to
maturity, production of tillers and productive tillers,
phosphorus content of straw -, potassium content
of grain ' were positively influenced by
delayed planting.

Sabari recorded zdznificantly nizher number of
deys to flowvering anc maturity than Jaya. Higher levels
of nitrogen ware founc to increase the dry matter
production and nitrogen, phosphorus and potassium content

of strav.



