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T INTRODUCTION

Rice producticn in Indie has increased substantially
during the last one and half decades. This remarkable
progress has becn triggered off by a proper blend of science-
based technology, services and government policies vhich sti-
milate both production and consumption.

However the increase in producticn of rice has not been
sharp as in the case of other cereals., Since for the majority
of Indian populstion and elmost for the entire population of
the State rice baing the mein food item and also keeﬁing‘in
view of the population growth, it is very essential to direct
all efforts to raise the production of rice,

Evon now soms of the lécal practicen (Sahadgvan, 1566)
of rice cultivation are popular among the farmers, which are
claimed to be more advantaceous than the other methods, One
such type of cultivation of rice i# the *'pinch' method of sow-
ing which is followed in certain parta of the State, This '
method according to the farmers have advantages like placement
effect of cowdung, conservation of molisture near the root zone
atg,

In several Training and Visit (T&V) workshops of the
axtension workers and researchers, the efficiency of this |
method has been put forth for discussion and in the absence of
aaquapa rasearch data 3, proper racommendation could not be
given. This warrants the standardisation of agro-tecimiGues



for such a popular practice of rice cultivation to suit specific

environment,.

Not much scientiflc efforts have been made so far to
ascortain the merits if any of this practica of rice cultivation
over other methods glready recommended, As a primary effort it vas

felt necesgary to £ind out 5 proper recommendation to this practice.

Hence the present investication was under taken with the

following objectss

| 1., To £ind out comparative effisicncy of "pinch" and
*broadcast” methods of rice cultivation.
2, To £ind out optimum seed rate for maximmm yield under
pinch” and "broadcast*® methods, |
3. To £ind out optimum level of nitrogen for the economic
yield under both the situations,
4. To study the economics of production,
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I3 REVIEW OF LYTZRATURE

The use of optimum sced rate and level of pitrogen
combined with an appropriatp method of sowing will ﬁélp to
reduca cost of proauct;on of rica and thereby increase net
return from rice cultivaf:ioh; In this ;tudy the main objece
tives of £inding cut optimim seed rotes and level of nitroe
¢en wunder broadcast ond pinch mothed of sowing wera dealt
withe This chepter is a brief reviewr of research work done
on the effect of different sead rates, levels of nitrogen
znd methods of sowing and thelr interactions on the growth,
yield and nutrient uptoke of rice and their efifect on econow
mic production. |

METHOD OF SOUIG

T Tnfiuence of methods of mowing on g rovth chozacters
of rice. | o
Since “pinch® methed of sowing boing a local practice,
not much litorature is avallable en this aspect, this method
is considered as dibbling for the purpose of comparison.

1.1 . Crop establishment

Investications canie& out at a number of research
stations in the cw;nt:z;y have shown that 1line sowing by dib-
bling ensures uniform orop stand that is advocated {Chaudhary
and Patnaik, 1971), Singh et al. (1973) hased on the results
obtained frem the study on rethods of seeding of rice in



puddled goil revealed that broadcasting gave highast plant
stand at harveat, Chandgamchan and Hdﬁammsaﬁali {197@) repor-
ted that bx:;eadcasting recorded aﬂetmig-.a pl_ant establ 1-shment;
Banba and Chkubo (1977) obtalned greatest emergence rate with
drilling than broadcastinge

1.2 Plant helght

Experiments conducted during Havarsl season in Tamil
Nadu. showesd no spprecisbhle Aifferonce in plant heloht between
troadcasting and transplanting as reported by Dawcod et al,
(1071) . Studies conducted at Central Rice FResearch Institute,
Cuttack (1984) showed noe sianificant difference In plant
height between broadcasting and dibbling the farmyard menure
coated paddy seeds in rice variety CR=222-M.W.10 (105 days).

Xe3 Rupbexr of tillf_a_raﬁnz

Si;'zgh et al, (1973) reported that dibbling of seeds in
puddled e0il gave highest average number of tillers/u’ when
compared to broadcasting, Frasad et al, (19581) hased on the
experirents conducteﬂ' at IARI reportad that the numbor of
t:!,llers{"mz wag greater vith transplanted rice,

1.4 teaf areg index

Mukherjee and Chatterjee (1970) obtained higher leaf
area index values in rice crops scwn broadcast than dixect

Arilled crope.



T.5 Drymatter production

Araki and Susuki (1966) reported that direct sown .
plants produced less drymatter than transplanted crop,.
Mukherjee and Chatterjee (1970) based on the results'db~
tained on growth analysis of direct seeded and transplan-
+ad rice reported that drymatter accumulation rates were
higher in crops sown broadcast than in direct drilled or
transplanted crop. While studying the response of rice to
different sead rates and methods of sowing undér rainfed
conditions Dixit and Singh (1975) found thét broadecast
method of sowing recorded higher drymatter production than
drilling the seeds,

II Influence of metheds of sowing on the yield and

yield attributes of rice

IZ.1 Number of productive tiller/'m2

Mukherjee and Chatterjee (1970) obtained highest
value of number of productive tillers with direct drilled
followad by broadcast and transplanted crop... Dawoed et al.
(1971) observed maximum number of productive tillers for
the direct sown crop compared to transplanted crop.,. Rao
et al, (1983) reporteé +hat the number of productive tillers
were highest with dibbling than transplanting or broadcast-
inge.
IT.2 Spikelets/panicle

Mukherjee and Chatterjee (1970) reported that the
number of splkelets/panicle were higher with direct drilled

followed by broadcast and transplankd rice crop.,. Gu tamand



Sharma(1987) while studying different methods of plenting
rice obtained g result vhich showed that number of splkee
lets/panicle were higher with transplented rice followed
hw Adirect drilling and broadeast sowinge.

Tr.2 Iength of panicle

While investicating the performence of rice on
wathods of seeding rice in dry and pnddled "soil, Singh
et al. (1973) observad that moithods of seeding.viz, dibbling
and broadcasting did not infleunco significantly the leagth

of panicle,

studiea conducted at Central Rice Research Institute,
Cuttack (1984} mvealgd that the methods of sowing influene
ced significantly the leagth of panicle, Farm yard manure
copted seeds when sown recordad higher- length of panicle

than breadeasting of uncoated sprouted seeds,

IZ.4 vWelight of panicle

Singh et al, (1973) while studying the methods of
sseding dn Axy land and puddled soil found that the methods
of seeding dif not Influence the weight of panicle signifie
cantly. Dut studieas conducted at C,R.R.¥y Cutenck (1934)
showed nn significant difforsnece in the welqht of panicle

betwaon twe methods of soving.

I¥,5 TPereeniage of unfilled grain
Nair., {(1971) €ound no significant differonce in the
percentage of unfilled grain between the methods of scwing,



broadcasting and dibthling during the second crop season,
But experiments at C.R.R.I., Cuttack (19984) showed decrea-
sed percantage in the czae of dibbling of P,Y.M. coated

Beﬁa‘n
IX¥.6 “Thousand grain weicht

According to Nair (1971) thousand grain weicht was
not altered by the methods of sowing. Similarly Hair,
(1976) also cobserved that thousand grain weight was not

glgnificantly influenced by methods of seeding.
IX.7 . Grain yield

Pefalia (1970) cobtained similar results with drille
ing and broadeasting with 4 varieties of rice, Bgla, Padme,
Hamsga and C.R.44=1, Nair et al. (1971) found that dikble
ing sprouted seeds gave higher yleld than brozdcasting

sprouted ssede on md, Sahu ——— (1971) while ccmparing
the methods of souing rice with I.R. € obtained higher yield
from bm.adcast: sowing than those from direct drilled or dibe
bled from 'spmuted secds sovn on puddled soil, Singh et al,
(1573) ocbserved that fﬂibbling of seeds in puddled soil did
not confar any advantage over bhroadeasting either in respect
of growth or yield of economic produc.e. rao (1976) obtained
sinilar yield £rom broadeasting and sowing in rows on puddled
go!.‘.l. Highest paddy ylelds were cobtained with drilling than
broadcasting. (Gupta et al, 1977) Dixit and Singh (1976)
otiained similar yield of paddy from broadcast and drill sowe
ing; Sabu and Singh {1981) reported that C.V. Sita sowm



broadcast and dibbling gave 4,83 t ha™> and 5,36 teha~)
paddy.

Rac et al, {1983} choerved that rice grown by
aibbling gave paddy vield o£ 5,32 to 5702 1:. "1 4n 1978
aa comarea with 4,58 tha™ to 5.49 t.ha when grown by
broadcasting or drilling sprouted seeds. Studies conduce
ted at CoR.R.X., Cuttack (1584) showed that ¢rain yield
with farmyard manure coated seeds was significantly higher
as comparsd to that of uncoated sseds irrespective of shale
" low or da't;;:er dapth or broadcast sowing with a short duration
variety C.R. 222 M 10 (105 days).

1.8 Strav yleld |

" Chandramehan snd Monhammadali (1976) reported that
direct imm érop recorded 14.7% increase in straw yleld over
transplam:ed cmp. ﬁéir {1971) found significant yield dif
farenca with respect to straw yield, dibbling recorded &
straw y:leld of 5818 kg ha w'h:.ch wvas on par with transplan~
' ting. Studies at. C.R.R.‘I.. Cattack (1984) also recorded
h:l.g‘helsr s{:raw y;l.ew fyom FYM coated sced dibbled than from
' broadcasting of uncoated seeds, |

TX.9 Harvest index

according to Chandramchan and Mohammadsll (1576) the
direct secded crop recorded higher harvest index than trang-

planted crbpq



IIT  Influencs of mothods of sowing op the puteition
of nitroqgen

+ -

1.1 N uptake . '
2ccording +o Arakd and Susuki {1966) N content was

higher in diyect gown plants than in transplanted rice,

studies at CeReReTe, Cuttack (1984) indicated that better
uptake of B was recorded £rom Gllbling of FYM ccated eceds
than broadcasting of uncoatad seeds.

TIZ.2 1§ content of the s30il after experiment

The result obtalned showed that the method of sowing
did not pffect conten;t‘of ¥ availoble in the soil,

' SEED RATES

Te *nflucnce of sasd rates on growth eharacters of rica

T.1 Crop ostablishment

Mamnz et al, (1982) while studying tho ostahlishmont
of upland rice obitsined no significant impact Of coed rate
on tha Einal stand and preductivity of rice crope Sonnler
et al; (1922) reported om the basis of the exparimant with
¢.R. Saturn that heavier eowing rate produced denser stards,
studies at CuR.ReIy Mattack (1984) showed that a seeding
intensity of 200 seeds/mz would previde adequate stand for
addled seaded crop in medium duration variety., Reddy éna
panda (1995} while investicating the effect of depth of
seeding, sead rate snd €ortiliscr level on growth and yleld
ef rice found that inttial plant stand was hicher with the
use of higher seed rate., Aliaga et al. (1986) obtained mar-
ked response to ceed rate in the nurmber of emsrged plants.



I.2 Plant height g

While studying the performance of 10 high yielding
rice varieties éumlng Navarai season of 1970 Dawood et al.
(1971) found no apprecisble difference in plant heighit vhen
the sesd rates usad were 60, 90, and 120 kg ha'l;. Singh
(1971) alzo obsorved that the seading rates did not influene
ce plant height significantly in rice. Aliaga st al. (1986)
~ peported that plant heicht was noinfluenced by seed rate
and shown that the seed l:a.te was not a principal factor in-

fluencing plant heicht.

I.3  Numbar of tiller/m’

Sassk et al. (1966} found that plant at hich demsity
tended to have fewer tillers per plant, Hukkeri and Chsuhan
(1268) observed ¢hat higher yield with higher seed rate was
dua to increased number of total tillers and higher percen-
tage of productive tillers, Rao and Rao (1979) studied the
seed rats and fertilisor nitrogen requirement of puddled
sseded culture AC.58C X Ratna and obtained a result showing
that lowar seecd rate resulted in lower tilier number, Ghosh
and Reddy (1982) while investigating the effect of meed rate
and variety on growth and yield of rice observed a progres-
sive incrsase in the numbar of tillers with increase in seed
rate, put Aliaga et al, (1986) daid not obtain any significant
vesponse of seed rate on the number of tillers produced,
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T4 Leaf areq index

| Enyl (1965) found that LATI was higizer with higher
plant population; . Colingad and Mabbeyad (1969) reported .
that grain yield was positively correlated with Inl at
flowing, Pothiraj et al. (1977) while investigating the
effect of plant population snd number of seedlings/hill
on 1AY of rice found that LAT was more with lower ssef-
1ing density than higher seefling demsity, Wells and Faw
(1978) pointed owtthat LAY increased with increass in seed
rata and nitrogen ratauana was weakly correlated with
grain yield except at hish seed rate,

2}5 Deymatter pgo&mtim

Enyt (1955) found hicher drymatter production with
hicher plant density, Experiments conducted at I.R.ReZes
Philippines (1570) shoved that plant drymatter incrassed
with increasing plant density, When a study of the growth
analysis of direct seaded and transplanted rice s conduce
ted, Mukherjea and Chatterjes (1970) found that rats of
drymatter accumilation wes higher with 90 kg ha™' sesd rata
than 60 kg hu"". Smnuﬂy Gautan and Sharma (1987) also
obtalined a result wh!ch revaaled that ncreasing plant dan-
sity had significant increase in plant drymattar,
23,  Jufluence of seed rate on the yield and yield

' ."'mmmé of rice

zt,1  Droductive tillers/n’

Sasak et al. {1966) obasrved that the number of
affective tillers increagsed with increase in plant density,
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Hukkery and Chauhan (1968) obeerved that hicher yleld was
dus to higher percentage of productive tillers to total
#i1lers. Jindal and Kalia (1969) pointed out that the of.-
fect of reduced plant population could not be compensated
by narrow mumber of effective tillers, While attempting
to £ind out optimum secd requirement for direct seeded rice
in wet soil Subbiah et al. (1977) found that in I.R. 20 -
plce variety increase in seod rates £from 60 to 160 kg fu‘d
3id not significontly influence the productive tillers per
meter square, but in Bhavani rice varisty they found that
productive tillers incregsed as the sexd rate increased,
prasad and Mishre (1931) also reported that an increass in
the number of paniclea/nz increased with increase in seeds
1ing density.

Gautam an® Sharma (1983) cobsdrved marked influence of
‘plant density on number of pem!.c:].e,!l/'tl2 and they found that
hich plant density resulted in more panicles/m2 e« Similarly
" Jones and Snyder (1987) reported that increasad sowing rates
'increaué the numbsr of paniclaa/mz'."
1T.2 Spikelets/panicle

Akamatsu (1969) reported that mumber of spikelets/
panicle wers not influenced by sowing density. The number
of spikelets increased vhen & change in 'aee;d rate f£rom 60
to S0 kg ha.l in I,R. 8 variety of rice was made as reported
by Mukherjee and Chatterjee (1970), Dawocd et ale (1976)
chtained a decreased nunber of ﬁpikelets per panicle when

seed rate was increased from 40 to 80 kg ha"'i,. Cautam and
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and sharﬁaijlgas)‘whilg studying the aspect of improving the
y;gldgatt:iﬁutes of short Guration varieties of ric§ through
planting Qe@gities found that'highef plant density resulted
inzhigber'numher of spikeletﬁ/banicle{
I1.3  Length of panicle |

: Hukkeri and Chauhan (1968)'pointed out that higher
seed ;atg.gegulted in a reduction in panicle length, Dawood
et‘a;,_(1971) observed that'pénicle length taﬁdea to increase
wigh inc;egse in seed rage. Singh (1971) observed that pani-
cle 1epgth.w§s higheg with higher seed rate.

IT.4 wgight of panicle '

Sasak et al. (1966).f0und increase in the weight of
panicle with increase in seeding density. Dawood et al,
{1976) obtﬁ;ned decreased panicle weigh£ with increasing seed
#age from 40 to 80 kg ha-%. While assesging the optimum re=-
quirement of geed for I,R.S and Bhavani varieties of paddy
Subbiah et al. (1977) found that panicle wai_ghé was not sige
nificantly $nf1uenced by seed rateJ‘ Pragad Ana Mishra (1981)
reported that panicle weight dgcreased with increasing seeq-
ing rate due tp.per development of panicle‘in ricé. Simie
larly Reddy and Ghosh (1983) reported that weight of panicle
decreased wiﬁh incgeggé in seed ratéf |
II.5 Parcentagglof unfilled grains )

Hnﬁkeri énd Chavhan {1968) observed increased percen=
tage of unfilled grain with increase in seed rate, Gautam
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and Sharma (1983) obtained marked influence on nunber of
unfilled grain per pan;lcle and they gmq gt;‘at high_plmﬁ
density resulted in lower percmﬁt;age of unfilled gralns,
Jones m;d Snydser (1987} reported inerecased percentage of
un_fin_e:! grains with increassd so'ding rat‘ns;'

1.6 Themsand grains weight;

‘ sésgk et al. (1966) found that thousand grain weight
was higher with higher sced rate but only to a medium done
s:!,ﬁy. A'k_amgntau (1969) xeported that thoussnd grain weidht
was not ;nfluenced by. sowing density, Singh (1973) cbtained
a re.sult wvhich showed ‘that thousand grain weight was not ale-
terad by plant population. ‘

II.7 Orain yield

gagak et al. {1966) showed that rice yield/unit area
increased with increase in sood rate, Pedelia (1970) reporw-
+ed that high .seed ré{:éf_: dsprassed the yield considerably /
because of heavy plant population, Sinch and Singh (1973)
obtained higher yleld with higher plant population. Hukherw
jéa and Chatterjes (1970) did not obtain significont yield
difference by sowing 60 or 98 kg ha"" by broadecast sowinge
purushothaman et al, {1976) o.bta:!.ned no sicnificant difference
in yield in T.B.20 at different ssed rates of 60 £o 140 kg ha”1*
Subbish et al. (1977) also obtained similar results in T.R.20,
Dixit and Singh (1972) while studying the response of different
seed. rates and methods of sowing under rainfed conditions -with
C.V. Cavery obtained g result which showed that 110 kg ha™'
sced rate gave highest paddy yleld by trying a range of seed



rates from 44 €o 132 kg ha™',

| Manna ot al, (1982) revealed that seed rates had no
a.tgnificant :l.mpact: on productivity of rice, In fleld expe=
riments conﬂuctea at XeRReIs Philippines (1984) showed
that a sowing rate up to 110 kg ha™t s

yleld compared with recommended dose of 50 kg ha~ls Gautam .

614 not mcmau grain

and Sharma (1957) peported that production eff:lciency increa=-
sed with increase in plant density in the case of short dura-
tion 'varietizes of paddy.

13,8 Straw yleld

Enyl, (1965) reportad that higher plant population
resulted in higher yield of straw. H ten Have (1970) obser-
ved that the straw yield incmasaa with =ate of seading snd
nitrogen levels, Verma {1972) also reported that higher
plant populatlion bronght"about sionificant’ fmorovement in
atraw yield, According to ILal et ale (1932) increasing
plant density incrcased atraw yield due to incroased plant
population per unit area,

TZ.9 Harvest gn&ex

__ H ten Have (1870) reported that tho 'grain to straw
ratio ,ﬁicmaee with decregsed seeding density, Verma (1972)
observed that harvest index was higher as numbor of plants/

unit arez 1ncreama._.

IxT !nfluence of geed rate ‘on the nitmgen uptaka

IIT.1. W uptake
verms (1972) pointed out N uptske increased with



docreased smed rate explaining that greater feeding zone

availlable per clumd due to lower seeding density might:

have possibly affacted the uptake and @ffective transloe

cation of nutrients, Ramkumar reddy et al. (1978) repor-

ted tha® W uptake inercased with increase in rate of

~ sesding. Rai et al, (1981) reported no correlation bate
ween N uptake and grain yield,

TIZ. 2 N content of =oll after experiment
The N content of soil after expariment was not
altared by the different ceed rates.

IEVELS OF NITROCENM

I Influence of lavels of nitrogen on the growth

gharacters of rice
T Crop astablishment

Studies conducted at CeR.R.IJy Cuttack (1984) ghowed
£hat better establishment rate was obtained with dibbling
of farm yard manure costed paddy seeds than broad casting
of uncosted (spmteé‘ eeeds in the puaaleﬁ anil,
¥.2  Plant heleht

 maic (1968) 14 not get any effect of nitrogen on
plant height, Pillai (1971) reported en dncrease in plant
height with g;z'adea dosas of nitrogen supply upto 100 kg ha~!
3.evél';’ Application of nltrogen signifiecantly influenced the
plant height upto 60 kg ha™) in Triveni rice variety as re=
ported by Meora Séh;lb wr—— (1974) and baged on the result
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thoy- concluded that in the case of Triveni rice significant
increase in height boyond 60 kg ha~r could not ba achieved,

while investigating the fortiliser reduirsment of
tekshmi variety of rices st Rice Resesrch Station, Kayanmkulam,
Breclumaran (1951) .'.'eporte»:} that plént h«:ighﬁ was not ligni-
ficantly influenced by ai}femnt levels of nitrogen. Based
on the investigekion ecarried cut at Rico Research Station,
pattambi, Ajith kurar {1984) also reported similar rasulta
with Mashoord variety of ricq. |

2,3  Number of tillers/m’

Enhancement of tiller production am a result of
nitrogen supplv has been reported earlier by several workers
(Tanaka, 19642 Ramsnujan and Sekharan Rao, 1571), Similarly
Alevznder et 2}, (1972) and Meera Szhib et zal. {1974} repore
ted that tilier profuction was foumd to be significently in-
€lvenced by nitrogen application in Triveni rice, But Nair
at a), (1975) 4id not obtain significant influence of nitroe
gen rates on tiller production, Gunasenan et al. (1579) and
De Datta and surjith (19581) obsezrved en increasd in the nume
kor of tillers per plant with 3.némased rate of N application,
Sreckumaran (1981) and Sushamakumarl (1981) also observed that
N applieation hed considerable influence on tiller production
In a1l stages of growth, FPindings of Ajithkumar (1984) and
Surendran (i9285) wers also in confirmity with the above obsere
vationse
- Tok Loaf area indest
Trials confucied at IRRI, FPhilippines, to study the
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variability of leaf srea index and leaZ thickness at various
nitrocen levsls revealed that laaf areas indox was hichest at
flowering{fnon 1985). Ral and Murthy (1979) observed no core /
relation of IAY with levels of nitrogen applied, Mt Murthy
and Murthy (19581) observed that enhanced appliication resultsd
in san increase in leaf area index, Results of the exparimonts
conducted by Sreekumaran (1981} showed that thers uze an ine
croase in-leaf area index along with an incyeass in the level
of autrition. According to Surendran (1985) level of nitrocen
sicnificantly increased IaT at flowering, But Vaijainthi
{15886) d14 not cet any Influsnce of W rates on the LAY at bhoote
ing stage in Lekshni variety,

.5 Dry matter production |

Dry matter production has been reported to increase
with increase in ¥ application (Remenujem and Rao, 1971). NWair
(1078) chservad significant increass in dry matter production
at harvest in direet sown Triveni vhen level of nitrogen was
raised £rom S0 to 70 kg ha"‘. Sharma and Prasad (1980) veported
that dry matter production increpsed with increase in rate of
aprlied nitrogen. Significant increase in drymatter production
with increass in level of nitrogen first from 45 to 80 kg ha”l
end aqain fzom 60 £0 00 kg ha"" was obesrved at tillering,
flowering and harvesting in an experiment with Jaya variety at
It,8.5, Kayamkulam {(Sushamma kumard 1981), Surendran (1955)
reportsd progressive increass in drymetter production for Lakshmi
voristy when level of nitrogen was increased from 20 to 80 kg ha™l,
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I, Influence of levels of nitrogen on the yileld and y_'ie]_.'d
attributes of rice

I1.1 ' Rumber of productive tillers/mz

Ruthinam (1974} reported that increasing rates of
nitrogen £rom zero to 160 kg ha"! produces linear increase in
avarag® number of productive til;er.s por hill, Wair (1976)
obgervad that effect of levels of nitrocgen on the numher_p!.'
pmauctive_tinemlmz was not significant, Pillai (19‘){5)'
froen an expariment conducted at ReR.Ss, Pattambi. pointed out

£hat nitrogen sxerted significant :lnfl_.ugncq’r on the number of
penicles per hill, Dixit and Sinch (1979) reported that N
application increased the number of productive tillers/plant.
Sushama kumard (1981) obsorved significant effect of nitrogen
levels upto 90 kg N ha'"‘t on the number of panicle per unit area.
. Balasubremonium (1984) reported that mumbsr of panicle per hill
ncreased with -increase in nitrogen application an? vers hichest
at 120 kg N ha“" Su:endran (1935) reported progmssive increase
in number of panicle with enhanced application of nitrogen from
20 to 90 kg ha™
1T.2 Humber of apikelets/panicle

. In a trial confucted by Prased and Sharma (1973) the
higher nitrogen leval of 225 kg ha™! more than doubled the nume
bar of spikelota per panicle as acainst the control with no
nitrogen,s Nair (1976) reported that the number of spikelets
“par panicle was not influenced by levels of nit:ogﬂn §n direct
_ sovm 'rriveni rices Sushgmakumari (1981) obscrved that levels
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of nitrogen significantly influenced the number of spikelets
por panicle when Jaya variety wis grown with varying levels

of nitrogen. Similar £indings were alsc raported by Anon

(1984 ©) =nd Alexander (1972), De Datta and Surjith (1981)
reported that nitrogen increasss the number of spikelets/panicle
in rice., Surcndran (1985) anc? Vaijayanthi (1986) observad sige
nificant inecrgase :l.n apikelets riumber to the levels of nitrogan
. upto 60 kg ha ,1 in rekshmi variety of rice.

II.3 " tangth of penicle
‘ Ghose et al, (1960), Tomy {1963}, Sreenivasalu and
pavar (1965) concluded that the panicle length was a varietal
character, Nair (1968 b), Adem (1969_), Paul magthew (2971) and
Unnikrishna kurop (1971) alsq ohservaed a:l;nilar rosults, Iyer
(1967) £ound that panicle length was little influenced by nitro-
gen application, Chaudhary et als (1969) observed a positive
relaticnship botween length of panic':,le' and nitrogen levels in
Mels and T.R.8, Nair (1976) observad no sionificant sffect due
to levels of nitrogen on length of panicle, Dexit and Singh
(1979) reported that length rqf panicle incressed with increase
in N rates. o o

' Sushama mﬁtzarj. (1981) reported: sighiﬁcant increase in
panicle 1angtb‘ due to 'incéease in level of nitrogen, On the
ofl:.hér hand Sreekumaran (1581) 4i8 not observga"any .siguﬂeant
diffe:ence 11'1‘ ie.;agt‘.h o£ panicle due to mcre‘ased levels of fere
tiliser," ssmnar finds.ngs are also reported by Ajith kumar
(1984) and Surendran (1985).

.'*_



21

I1.4 Weight ¢f panicle

piliai (1971) reported inceased panicle weight up to
100 by level of nitrogen application. Dixit and Prasad (1979)
reported an increase in the weight of panicle with increased
level of nitrogen. Sushama kumari (1981) reported significant
dnerease in panicle weight at 60 and 90 kg levels of nitrogen
in Jaya variety. vaijayanthi (1986) observed no significant
difference in weight of panicle due to different doses of nit-
rogens -
TT.5 Percentage of unfilled grains

Kallanikutty et al. (1968) reported higher percentrage of
chaffiness with enhanced application of nitrogen. Meera Sahib

1 produced mini-

(1974) observed that application of 90 kg N ha~
mum percentage of unfilléa grain in Triveni variety. Nair (1976)
reported that -application of nitroqen‘aid not influence percen-
tage of unfilled grain in Triveni variety. But Bhaumik and Ghose
(1977) reported that the number of £illed grain per panicle in-
creased-with increase in N rates appliéd. surendran (1985) ob-
served linear increase in percentage of -unfilled grain with in-
crease in an N dose from 20 to 60 kg'ha-i but at 80 kg level a

marked increase in percentage of unfilled grain was observed,

ITI.6 Thousand grain weight

Baba (1961) opinioned that thousand grain weicht is vari-
otal character and not influenced by fértilisation. Alexander
at al. (1972) found that thousand grain waight was increased Ly
N levels in Triveni. Pillai et al,(1976) pointed ocut that 1000



grain wedioht was not affected by nitrogen levals 4n rice.
Kalvanikutty and Morachan (1974) obtained highest thousand
gtain wedght at 120 kg ¥ ha™' in (5:0.33) s @warf indies
variety, ¥alr (1976) obesrvelS a sigaificant increaue in
tost waldght when lsvol of nitrogsn wad enhanced from %0 Lo
70 kg % ha"l in Teivent vice. Ajdth kwoar (1984) @12 not
obtoin eny sicnificant Increate in thousand grain veight
with higher lovels of nitwogsn, Surendzan {1985) reporied
thot thousand grain welghit increased due o appiicaticn of
nitrogen omly up £o 60 kg ha™) lavel in Lakshmt variety of
rice, '
5.7 Graln yield

’Nalr. (1966 _a) found that there was a p'ositﬂ.vzé linzar
responss upto 100 kg por ha™r for TeR.8 variety. The study
conducted ‘by Romamtuiam snd Rac {1971) to asscse rosponsiveness,
of ADTu2? variety of rice to Gifforant leysla of nitrogen range
ing from 0+180 kg -Y:;a'_" revealad that levels-of nitrogen beyond
90.%g ha~® 450 not contriuts yield, Pillai et al. (1975)
pointed cut that the rate of increass off grain yield beyoad
E0 kg N ha"" vas not significant in the cace of variety Anna-
rnae Rathinam — (1974) chscrved standy increzse in
yiold with snhanced doses of nitrogen and highest yield was
obtained with 180 kg N ha~2. Pillad et al. (1073) suggasted
that mors than 100 kg N ha"+ noed not be applicd for realiatng
the yicld potential and maximem profits in dwarf indlea variew
ties of rica, W2lls snd Tew {1973) roported that N rpte was
weakly correlated with yield exzept at high ssed rotes, Ouna
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sena (1979) obtained increased yield from 3,63 to 6.52 to ha"1

when level of nitrogen was raised from 0 to 90 kg na~! in sri
fanka. Ayyaswamy et al. (1983) reported that application of N in
different levels significantly increased yield during kharif

and 120 kg N ha~! recorded highest yield. Surendran (1985)
reported that an increase in level of nitrogen from 20 to 60

kg ha'1 has brought sbout a progressiv: increase in yvield.
vaijayanthi (1986) obtained é significant increase in grain
vield with increase in level of N in Iekshmi variety of rice.
Babu Mathew (1997) cbhserved that grain gield showed an increa-
sing trend with $ncrease in the level of nitrogen upto 112.5

kg"ha.-1

in Jaya variety of rice.
1I.8 Straw yleld

Significant increase in straw vield to ;ncreased appli-
cation of nitrogen was observed by Sahu and Lenka (1967). Raj
et al. (1974) pointed out that straw yield was increased by the
épplicatiOn of nitrogen from 0-250 kg‘hafl. Venkilteswaralu
(1978) stated that straw ylelds increased with iﬁcrease in nit-
rogen levels upto 200 kg'ha"1 only beyond which it declined.
fhaumik and Ghose (1977) reported that straw weilght increased
with increase in N rates. Nair (1976) reported that effect
Gue to levels of nitrogen was highly significant in Triveni
variety of rice., Surendran {1985) reported an increase in straw
gield with successive addition of nitrogen from 20 to 80 kg ha~
and was highest at 80 kg'ha'l in lekshmi variety of rice.
vaijayanthi (1986) reported similar results in Lekshmi variety.
pabu mathew et al, (1987) based on experiment conducted at

Cropping Systems Research Centre, Karamana revealed that stravw
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vield was 4influenced by levels of nitrogen.
TI,9  Harvest index |

Prasad (1931) reported a decrease in harvest index
with increase in the level of N from 0-100 kg ha™', Nair
(1976) obtained a significant influence of levels of nitro-
gen on harvest index ond obtained a higher harvest index with
50 kg N ha'l in Trivend varicty. Sreokumaran (1931) observed -
a significant raduction in grain to straw ratio with increase
in level of nitrogen. But Sushamakumari (1981} reported a
marked influence of nitrogon o grain straw ratio and obtainsd
2 highest value of 0.5 with 45 kg ¥ ha"l, surendren
(1985) noted highest harvest index of 0,335 with 40 kg N ha™2
and b=yond that a decrease was observed with 60 and 80 kg W
Jevels, Valjayanthi (1986) showed that harvest index was in-

flnenced by graded lovels of fertillser,

po Ny nfluences of.f levels of nitrogen on the N untske of
rice '

III'.:I N uaptake

Gopalaswemy (1977) reported that increase in the rate
of applied nitrogen from 0=200 kg ha"l produced linear increase
in the uptake of nitregen, Abraham et al. (1976) found that W
levels gﬁertaﬁ a profound influence on N uptake by Foiveni
varioty, and N uptake by straw increased upto 120 Rg hn"i level
and 1 uptake of grain upto 80 kg ha"i level and N uptake pattern
showved an increasing trend from maxdirum ¢illiering stage to hare
vest. Rail and Murthy (1979) reported significznt increase in



nitrogen uptake with rates uptoe 80 kg h_a'j', Sharma and
Prasad (1950) reported that N content and N uptake were
incressed with increase in rate of N appliad, Sushamakumardi
(1081) =eported that levels of W significantly mf?.uenced
nitcrogen uptake at sl é’.:ages of growth, Surendran (1985)
also remorted similar rosults in Lokohmd variety, DPrasad
Rao (1983) bzpnrt:ea that N uptake gradually lncroased upto
panicle indtiation with further steap increase upto flowvere
ing and remaining more or less same. at harvest. Balu mathewet al.
{19087) obgervad that N concentration of vlant was marked at
all stages of growth and showed an increasing trend with ine.
arzase in N levels upte 11‘2.5 kg ha'1 :{n Jaya varlety and
upteke of N increased with increase in rate of H applied,

In;2' N content of soil after experinent

The levels of nitrogen 418 not &ffect the H content
of soll after the axperiment, | h



MATERIALS AND METHODS
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EIK !'!M?BRIALS AND HE“HB]JS

i

A ﬂelé! ezxperimnt was aonauctea 1.n the wat lands of
the 'mstmml farm, College of Agrieulture, Vellsyant
(a_.-‘sf’,s. 76° 57' E and 29m, above mean sea level) during
¥harif “,"”?”;. - Octobor) 1986 to study the merits and demerits
oé pinch mjbhoﬂ _ana,hrmdcasting in pudd‘..leﬂ, soil pnaar aif.
Eeam'nt;, seeﬁ“;.'afcgg and nitrogen levels on growth, vield and
nutrient upteke of Tices The meterisls used and methods £ole
lowed are presem:ed belows

| : natas::l.als | , ,
a.—l; . Sc:!.l. » .

The a0id of the oxgorimental area ia gandy clay lomm,
the pbysimuchemical p:agg_;gties of_the.a_soﬂ are prosented
in table 1,

b, = Hetorolosical mmmt'alrs

Tha experimental cité enjoys a humld tropical climate,
The dota on various woather parameters (rainfall, mean maximom
and minimun tomperatures and rolative humidity) during the Crop-
ping period and for the last 25 years are given in appeandix 1
and 2 and graphicslly presented in Pigs 1. The mean maximum
and minimum temperatures during the cropping period zanged from
29,06°¢ to 21,40, The mesn relative hinddity was 72,98%,

T™he monthl.y' vainfall ranged £€rem 106mm L0 452.9mm. A totsl of
853mm rainfall vas recoived during the cronping pericd, The
data on various parcmotors chewed that the weather wvas quite
normal during the cropping pariod,



Table 1 rPhysico=chemicsl properties of soll of the
experinental £leld -

As Mechgnilcal commosition |

coarse sand oo eme . . 46,0%
Fine =and - see ‘see 10,4%
s11t | e .ve 66
Clay . :  wes s 33.,0%

‘I@mral class (' ave ave ) CJ.&Y 1oam

n, Chemical comosition

{Anon
Rating Y4445 p)

Available nitrogen = cce 286 kgha'l Medium
aAvailable P, Og “eve 21.8 kgha™' | mMedium
available K0 ves 60 Kgha™ Low

' PH ces Sat

ke . 0,016 mrhos/cn

CEC eew 7541 meﬂ./lm)g
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. Ths experiment was conducted during Ist crop seasecn
{(kharis") of 19:85. The crop was nown on 25«-6-1986 and hare
vested on Ze10«1986,

d. €ropping history,

fhe experimental area was wunder kulk crop of paddy
during the previcus season,.
Be . Variety '

The varlety used for the study was Triveni, a cross
between a dwarf indics strain hpnapurna and ptbel3, It is
a high yielding short statured photo-insensitive variety of
98.10% days duration evolved at the Central Rice Rescarch
Skation, Pattambi, X& has got a long bold vhite grain with
tolerancs to brom plont hopper, The seeds were obtained
from the Cropping Systems Researeh Centre, Karamana. The
secdn were tested for vigbility and vere fiound to give 95X
geminatian.
€, rortilisers used

The fertilisers used for the expesriment contained
urea (46% W) super phosphate (16% P,0g) muriate of potash
(50% X,0)¢ - |

Methods

Ele Desion of the experiment
The exnariment wes laid out as split plot in three

_ rondonised block desion, The layout plan is vresented in
Pig. 2. The gross main plot size was 13,5 X 4.5m and gross
sub plot size was 4,5 X 4.me A spacing of 15 X 10cm was
adopted for pinch methed of sowing. A strip of crop cover=
ing 40 cm width was left for border effect on all gides in
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a2 . 90 kg ha-! by - PINCH Cz2 - 70kg ha‘:
Az - {20 kg ha~? i} Cx ~ 90 kg ha™

FIG.2., LAY OUT PLAM OF EXPERIMENT IN SPLIT PLOT DESIGN.
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each broadeast (in puddled soil) sub plot and one row on
aither side and two plants in each row on the other oppo-
sdte sida were left out as border row in the pinch method
of sowing. The net sub plot for broadcast (in puddied
2041) rice was 3.7 X 3,7m and net sub plot for pinch method
was 4.2 X 4.1m,
b.  Zreatments

All possible combination of three factors namely
methods of sowing (a) semed ratez (3) and levels of nitrogen
(€) were studied, Six treatments involving combinations of
two methods of sowing and three sced rates were assigned to
the main plots., The lovels of nitrogen (3) were tested in
the sub plot. In sall there wars eighteen treatment combina-
tions (6 for main plots and 3 for smub plots) as detziled
belows
1. Main pleot _

Sesd Ratos . Mathods of Sowing

8y ~ 60 kg ha"fi

= Broadcasting (in
8y = 80 kg ha‘i b1

paddled soil)

2, =120 kg hs"? b, = Pinch mettod ;f
2, Sub plot
Nitrogen levels

ey = 30 kg ha™!
ey = 10 kg ha™t
¢q * 90 kg ha™t
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3. Trastment combinations
1 & b, ¢ 10 a, b2 ey
2 83 by o 11 8 b <
3 a4 bi Cq 12 a, b@ Cq
4 ay b, ¢ ' 13 a3 by ¢
5 a3 by, ¢, 14 L by, €,
6 ay hb €y 18 ., b1 Cq
7 a, by g 16 85 by o
8 a, b, ©y 17 e, b, Cy
9 8y, b ¢4 ie ay by ¢,

Ce rield culture

1) Preparation of land

Tha aeaxperimentsl £ield was ploug’héﬂ tvice and levelled
and plots were laid out with binds of 30cm width around. Main
and sub irrigation channels were provideds Individual plots
ware again puddied and levelled, The crop was raised adopting
standard procedures snd techniques as per the package of prace
tices recommendation of the Rerala Agricultural University
(1982) .

14) Application of fertilisers

In plots vhera broadcasting in puddled soil was done
an eQual) uantity of cowdung, 'w!:l:!.ch was usad for pinch method
was applied and incorporated in th- soil, Nitrogen was given
in two split doses « half as basal dose and half at t1llering
stage. A uniform dose of 35 kg P,05 ha”l and 35 kg K,0 ha™
wore applied entirely as basal in zll the plot...
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131) Secds and sowing

" " the sprouted seeds were broadcasted in the main plots
intanteé for bzﬁaacasting in pueddied su’:!.l'.' The seads intented
for pin‘ch.mthod wara m:!.xea well with ten timas its weight of

rtiaily dried er.mimtg enﬂ m&e into pinch in such a way that
each pinch should contaln an eQual number of seeds under a
gim rata of seeding and placed at spacing of 15 *x 10cm,.
mwr was Yet 1nto the plots after a8 mek graduslly raising
the’ l.ovel. to Some
v}  Maintenence of the crop

whe crop was hana weadea Mca on the 15th and 30th
'days aftar amdng. The genaml atand of. the crop was satise.
factory. A depth of 5cm wai:er waa maintained in the fleld
eontinuously and the water was cut off 10 days prior o har-
ﬁesi:. The level of water in each plot was cc_ntroiled' affec-
tively to' 'avoia msqi.ﬁle loss of nutrients, Heed bas‘éﬂ plant
pﬁect:ion measures were slso undertaken.
v Harvest | _ _
he border rovs were harvested sapargtély on the pre-

vious day; thrashed and bulked, The crop in the not ares of
tndividual sub plots wore hamated. threshed, cleaned, dried
ond winnowed and grain yield at 14 percent moisturs vas recore
ded, The weight of aun dried straw was also recorded for indie
vidual plots. '

ohssrvations -
T - Qrovth characters

Obssrvations on growth characters, yleld attributes end
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yj.eld were recorded as suggested by Gomsz (1972) .
T3 Crop establishment (nmnber/hz)
_ The numbsye oé plants established per n2 was recorded
on 3rd, Sth, 7th and 9th days aftsr sowing,
T.2 Hei;ght of plant '

The ﬁe!.ght of plant was measured at 20, 45, 70 days
after éauing and also at harvest, Height was measured from
the base to the tip of the longest leaf at 20, 45 and 70
days after Qowirig and to the tip of the lcngasg panicle at
harvest. The mean height was computed and exp;:ug:aed in em.
T.3 Wumbsr of tillers per o?

‘The tillers f£rom 60 x 40cm area in the middie of
each plot were counted at 20, 45 and 70 days after sowing
and the number of tillers par mz was calculated,

T.4 Iecaf area $ndex

Leaf area index wae computed at flopmrinq. Four
sample hills were randomly selected in each sub plot and
the number of tillers were counted in each hlll:. The mean
Jength and the mesn meximm breadth of leaves in the middie
tiller of gll the mample hills wore measured separately and
Jeaf area was compated based on léngth breadth method,

{(LER Method) . (Gomez, 1972). | ’

Loaf area = ¥ X z, X B, Where 'E* is the adjustment factor
{0.,75) *L* im the length and "B 4o the maximem breadth,
Thereafter the leaf avea por hill and leaf€ area index were

caiculatea using the following formlae.

' Total leaf area of middle tiller
Ieaf area/hill ® % totsl number of tillers,



e Sum of lcaf area per hill of 'u'

Area of 1snd covared by 'n® hills (mi)_.

1.5 Dry matter production

. Random wamples of 10 hills were selected from the rows
ear marked for destructive Baﬁrpling at 20, 45 and 70 days after
gsowiﬁg and at harvest, At harvest the sum totgl yield of grain
and straw was taken ag dz? matter prodwlstidn. Thercafter the
samples wers f£irst dried in tha sun and then oven dried at a
temperature of 80°c g% to consi:ant veights, The veight of
oven - dried samples ware recorded and the dry matter pmduc-

tion was expressed in kg ha"'1

IT  Yield and yleld sttriiutes
1::_31 Mumber of productive tinem/_t_nz

The number of productive tillers from an area of
60 % 4Dcm was counted at 70 DaS and frem this the number of
productive 1::!.1.1e:.-s:fzn2 wag computed,

II,2 RNumber of spﬂ:eléts/mniclb .
' The number of spikeletz was pecordad from the 10 panie
cles selected at random from each plot and the aversge number

of spikelet/panicle vas conputeaa
1133 lLength of panicle
The length fm the neck to the tip of 10 penieles from
randomly samcted hills was meagured €rom each plots and eXprase
sed in c:m,r ‘
1134 Veight of panicle
- Waight of 19 panicles selected at random from each plot

'wag recorded and mean weight worked out and expressed in g.
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I35 Percentage of unfilled grain

The main culm penicles from all 10 randomly selected
hills were separated based on height of maividﬁal panicles
and were thrushed and number of filled grains (£) number of
unfilled grains (u) and welight of £il1led grains (W) ;detu'm:l-
neds . | _ | . K

' The rest of the panicles €rom a!.il the 10 hills vere

_aleo threshed and number of unfilled graing (U) and weioht
of Filled grains (W) were assgessed,

The parcentage of unfilled grains were worked out

using the formilae given belows (Gomez, 1972)

. U+u X 100

11,6 Thousand grain weight .
* ‘wpem the values obtained for calculating the vercentas

ges of unfilled grain, 1000 grain weight was calculated and
sdjustsd to 14 percent moisture using the following formulae
proposed by Gomez (1972) .

Thousand grain welight = io—gé!-'! b ¢ g X 1000

thera M is the moisture content in £illed grains,
IT.7 Grain yileld

vield of grain from the net area harvested was recorded
and adjusted to 14 parcent moisture and expressed in kg ha"l.
11,8 Sl.traw vield

Straw obtalned from the net plot was uniformly sun
dried, weighed and expresced in ko ha~l,

I, Harvest index ,
‘Harvest index was worked cut by dividing the weight of
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grains (economic yfeld) with the total weight of grain and
garaw (biological yield).

Feonomic vield Total mlg!ﬁnt: o% grain
Hamat indox = m" n +

'.l'ota.t w:l.ght ef straw

;’:I_ concmic of rica nmﬁuction
|m.1 cost  benefit zatio
| Thie was worked out by dividing grass return obtained
with the total expenditurp incurred on a _per hactare basis,
W Chemicel studles o

The chemical analyais was ﬂona fm plant samplaes cole
lacted ot different atage;s of growth (20, 45, 70 Says and at
harvest). It was then finely ground using a Wileey mill and
sievad throﬁg?o 2t simt A known weight of aamip_la was then
digested and chemically analysed,
.l Plant analzsis"
a.  Uptake of nitrogon

The nitrogen E:ontent of plant samples at 20, 45 ;:nd 70
daye after sowing and at harvest weve detormined by modified
micro-kjeldshl Aigestion mothod as suggested by Jackeon (1967).
Witrogen concentrations thus obtalined was multiplied with dry
matter yield at ‘the mépecbiva stages and uptake of nitrogen
computed and expressed in ka ha""
.2 Soil analysis “

A composite s01) sample hefore tha lexparimant was col-..'

lacted and used for chomical and phystcal analysis and presene
+ad in table 1. Repreasentative soll samples wore collected from
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individual plots immediately after harvest, air dried,
powdered with wooden mailet, sieved throuch a 2mm sigys
and used for chemical analyais.

Ao Availiable nitrogen
Available nitrogen of soil was estimated using
modi€ied micro-kjeldsnhl digestien method ae suggested by

Jackson (1967) and expressed in kq‘ha"'z.,

Ve Statistical analyais

fhe data relating to various characters under study
taken at various stagos of crop growth were statistically
analysed applying the analysis of variencs technique for

-~

split plot in R.B.D, {Cochran and Cox 1065) &



RESULTS



TV RESULAS | !
an experiment wae conducted at Instyuctional £arm,
Gsllege of Agriculture, Vellayani, Teivandrum to study the
camparative merits of *Pinch’ method of sowing over 'bmaﬂ-
cast' (in puddled spil) method, The various treatménts
gtudled were cemhinations of three rates of cecding, two

methods of sowing and three lovels of nitrogen.

The experimental data wews subjected to statistical
anéals;sis to bring out the main offect of 'l;he i-.reﬁt,ﬂuan't;a and
alsa thelr interactions. The results obtained are pmsén'ted
wmdeyr the folliowing scctions, ,

i, Growth characters
2, Y4l and yield attributes

I Eeononics of rice production
4. Chemical studies,
X. Grovwth characters

Tol Crop establishtmont {nmnbr&r/mz) {(vide Table 2)

The data on crop establishnont were analysed apd
gepult obtained are furaished belows
‘ The numbor plants established per m incraased with
increase in seed ratess This difference in crop establishe
ment waz consplicucus on the '?th and 9th days after sowing.
The plots sown with a, seed rate ware on par with a, and
significantly superior to al_hut thera vas no simmificant

difference botween a4 and al";_;"
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Tabla 2 Effect of treatments on czap.estahﬂishment
{numhe:ﬂm )

3 DasS S DAS 7 Das 9 DAS

Secd
rates

aq 79.74(8.93) 152,76(12.36) 254,72(15,96) 408,44(20,21)
as 89.87({9.43) 164,35(12,82) 336.35(18,34) 604,66(24,59)
ag 107.32(10,36) 227,71(15.09) 449,01(21,19) 650,63({26,28)
3,10 0459 3,21 6o23% 4,07 *
SE 1,33 1.16 1.48 - 2,19
D - - 330 4,88

Methods
Of S0%W-
ing

by  174,77(13,22) 297.56(17,25) 458.,81(21,42) 681.73(26,11)
by,  35.52(3.96) 92,35(9.61)-  313,64(17.71) 557.43(23.61)

Fl;io 44,694 (5,27 23,26 Te2G #
s 1,09 (0,95) - 1,22 1,79
ch 2242 {2,11) 2.69 . e
ovels

of ¥

e, 87.05(9.33) 1?1,09(13,085 313,64(17.71) 556,96(23.69)
Cy 103,02(10,15) 198,53(14,09) 242,74{15.58) 609,59(24.69)
c5 BG6,30(9,29) 171.87{13,11) 338,19(18.39) 5%8,93{22,79)
Fa,24 0473 0.71 0,95 1,02
SE 0,80 0,95 1,23 1.34

* mignificant at S¥ level
2% gignificant at 1% level
figures in brackets Indicates transformed means,
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Of the two methods of sowing, breoadeasting was found
to be significantly superior over pinch method of sowing in
respact 0f crop establishment upto 7 DAS and at 9 DAS the
é:lfference was levelled ofE, ’

Reither the levels of nitrogen nor the intezaction
effeacts studied showed any differcnce in crop establishment,
T2 Plent height (cm) (vide Table 3)

The main effact of seed rates, methods of sowing or
levels of nitrogen or thelyr interactions did not alter the
plent heigh% at any of the growth stages studied,

X.3 Numbhepr of tillers per-mz. (vide Tzhle 4)

~ ‘The number of tillers produced showed significant
difiference from a; seed xate to a, seed rate and this was
noticed consistently at all stages of growth, a, scad rate
produced maximum number of tillers and maintadned the same
throughont the growth stages, At the early stages C and &y
sced rateas yors on par and later stages ay and a, Were on par,

The msthods of sowing did not in.fluence the tiller
production at any stage of crop growth.

However the levels of nitrogen 4id influence tiller
production. The tiller production was highest in plots supe
plied with highest levé%_ of nitrogen (cg) during 45th and 70th
DAS,

. The interaction effects between sead rates, methods of

aowing and levels of nitrogen did not inflasnce tiller produce

ticn.
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Table 3 Effect of treatments on plant height (cm)

20 DPas 45 DAS 70 DAS . Harvest .
Seed rates _ ‘
aq 27,94 46,09 65429 68,80
ay 28,29 48,10 6597 62,51
ag 20,50 49,89 67.0f 68,85
Fy. 10 1,27 1,17 0,33 1,52
BE ' 1,02 2.48 2,19 2,07

Mathod of sowing

By 28,74 47.33 66499 68417
by 28,41 49,73 - 65423 69427
T4,10 0.16 0,48 0.96 0,42
S8 0.84 2.02 1.79 1.69
Levals of N

¢y 28,94 45,78 66,08 67436
e, 28,08 48,88 66408 69,48
cq 28,71 49.41 66416 69.33
Py, 24 0476 3.75 1.27 T 1,09

SE 0.72 1.42 1.65 1,59




Table 4 Effect of traztments on number of tillers .

41

.(numberfmg)

20 DaS 4S5 DAS 70 DaS
Seed rate
él 153,89 292,67 356,67
aq 221,11 398,39 467,56
ag. 167,17 357,22 431,28 '
Fa,10 D00 #% 7.21 Ged5 *
SE 16,78 28,06 31,48
cD 37,40 62453 70.14
Methods of sowing
By .183,00 347.67 419,04
by 178,40 351.19 417,96
F1,10 00,11 2436 . 1.68
sB 13.70 22,91 25,70
1evels of N
) " 179,50 342,61 416,44
Cq " 165,06 351,19 349,78
Cy 1 197.61 410,17 489,28 .
P2 04 1.21 3.81 4,02 *
8E 20,59 41,75 49,22
CD ———a 86.25 101,59
* gignificant at 5% level

** Significant at 10% level
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To4 Leaf area index. (vide Tablae 5)

_ The leaf area index remained unaffected dua ¢o sceding
ratas, methods of szowing and levels of nitrogen or their interw
agtions.

.5 Drymatter production (vide Table 6€)

Tha drymatter production increoased with increase in
seeding rates upto the highest level tried ("3" ay seed rate
racordad highest drymatter production in all steges of grouth
and it was significantly higher than a; and &, upte 70 DAS and

at harvest a, was superior to al";'

Tho methods of gowing did not influence fdry matter
production,’

The effect of levels of nitrogen on drymatter proeduction
was eignificantly superior at each auccassive level at harvest,
A progressive increase in dry matter production was noticed due
to increace in the leavels of nitrogen at harvest,

The interaction effect between factors had no offect on

drymatter production,

Ix ¥ield and vield attributes

71.1  DProductive tillexs per m*. (vide Table 7)

Tha numbsr of Gar bearing tillers were found to ke the
highest in plots sown with 8, sead rate and wvas etatistically
egignificant over zy rate, However a, and &, rates were on par.

The pinch method of sowlng did increase the number of
productive tilliers par m2 nurarically though not statistically
gignificants



Table § Effact of treatments on Lesf arca index (ILAT)
at flowering (number)

Seed rate, ‘
aq - 4,50
8y . - 4,70
&y . e 4T
. ¥2,10 - 1.5

g8 ) : - 1 .50

Methode of sowing

bi.l : - 8,70
by o -
SE ’ 3 ) b 0.13
Levels of ¥~

clA . - 4.64
¢3 ’ o - £,58

BB , - 0.12
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Table 6 EBffect of treatment on drymatter production

(kg ha"l)
20 DaS 45 DaAS 70 DaS Harvest
Seed rates
ay 778 . 3467 5140 €543
B T75 - 3594 5552 8076
Fi
ag | 802 " 4423 70358 8657
. Fz'\lo 2.66 " 5.52 * 9;16** 125.24 o
SK 62.14 312,75 403,40 : 137.83

co ' — 696,80 1009.49 307.39

wethod of sowing

By 880 . 4048 6073 7666

b, ' 759 . 3609 5745 7951
Fs,10 8,71 2,96 066 12,70
SE 50,74 255,36 402,93 112,65
ch -—ce . . ooy - ———
1covals of ¥

ey 814 3727 5711 7342
e, ' 827 3897 6102 7648
ey 818 3860 5014 8286
Fa,24 2,95 0,23 0,59 23,64 **
S8 57426 26532 360,57 140,07
D - -—en o 289.12

* gigniflcant at S% level,
*% significant at 1% level.



==
31

Ritrogen application increase the number of ear bearing
+illers and highest number of productive tillers was noticed
at cy level and it was on par with e, level and superior over
cy level,

The interaction betwecen smecding rates, methods of sowe
ing and levels of nitrogen did not changes the nunber of proe
ductive tillers per-mg.'

17,2 Number of spikelats por panicle, (vide Table 7)

The =eeding rates, methods of sowing or levels of nitw
rogen did not change the number of spikelets per panicle,

The interaction effect of treatments also did not change the
numbayr of spilkelets per panicle,
1.3 Length of panicle, (vida Table 8)

The main effocts of seeding rates, methods of sowing or
levals of nitrogen or their interactions did not change the
panicle length significantly,
1T.4 Weight of panicle, (vide Table 8)

The result on weicght of panicle obtained showed that it
dacressed with increase in seed rate, but methods of sowing
gnd levels of nitrogen 4818 not significantly affect the panicle
waight,

11,5 Percentage of unfilled grains, (vide Table 8)

No change in the percentage of unfilled grains was obsere
ved with respaect to agny of the treatments,
1X.6 Thousand grgin weicht, (vide Table 8)

No difference in thousand grain weicht was observed due

to sceding . rates, methods of sowing or levels of nitrocen or
their interactions, '
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Paeble 7 Effect of treatments on yield component of
rice, productive tillers (number/m2). and

spikelets per pancile (rumbor)

N0o.0f procuctive

Ro.,of splkelats per

tillers/me panicle, :
Seed rates,
84 20845 79,72
a, 324,2 78,78
ay 299,1 82483
S 12,80 #* 1,08
8B 24,87 2,89
(=) 55463 —
Methods of sowinge
by 269,3 80,63
b, 282,5 80.25
3'1'10‘ 0.42 2.45
SE - 20,30 2436
Yevels of B
ey 220,4 80,433
e 251,7 79,16
Cs 325,% 81,83
5,24 4420 ¥ 0,43
SE 36,51 2,87
C;D 75235 -

* Bignificant at 5% level

** gignificant at 1% level
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Tghble 8 Effect of tregtments on yield components of
rice, welght of paniéle (g) Lenght of panddle (cm)
percentage of wnfilled grain (%) and thousand
grain weight (g}

Porcenta Thousand
Weight of Length of
of unfilled grain

ranicle {g } panicle {(cm) graine wolght (g )
Seed rates
a4 2,02 20,07 . 27.42 21,69
aq 1,43 19,73 . 24,79 . 23,12
aén SR 1,33 19.49 " 26430 22,85
5-2’ 10 28,01 *#* . 0.58 | ' | 0.32 2.39
SE 0,09 0.54 T 3,29 . 0.69
¢ ' 0,22
tathods of sowing
b’. ' 1.5¢ L 19.49 25.09 22.71
hz 1.66 20,04 26,24 22.41
' Fl,lb 231 0,58 ' 2,92 0,20
SB ' 0,08 0.44 2,69 0.57
tevels of ¥
ey ‘ 1.52 . 19,77 28,22 21,87
ey : 1,58 19,44 23,90 23,49
Cq 1,69 20,07 26,38 22,32
Pa,24 1,79 1.09 2.70 1.89

g7 : 0.09 0.42 1.87 0486

** Significant at 1% level.
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TT.7 Gruin yleld (vide Table 9}

There was considerable difference in grain yicld due o
g1fferent seeding xates, a, secd rate recorded highest grain
vield vhich was on per vith a, rate apa.bsth a, anﬁ.as rates
wvare sign.iﬂcantly—suparior over &, rata..' _

The natheds of sowing, lewvel of nltrégen and the inter-
gction effect between the factors studied dfinot influence the
arain yield,

I1.8 Straw yield.- (vide Tfable 9)

As in the case of grain yield stra? vield was also ine
flueﬁceﬁ by seeaing‘rates. .Thé straw yie;a Increased with in-
araase in peeding réte, The highest gtra? yield was obtained
with a, which was oﬁ rar with 53 rate, Bath 8, and 2, rates
werc significantly superior to @, rate. ' |

neiéhar the msthods of sowing nor the levels of niﬁrogﬁn
or interaction did influcnce the straw yield,

2.9 Harvest indes, (vide Tsble 9) o
" ko significant change in the harvest index was observed

dua to seeding rates, mathods of sowing and levels of nitrogen.
The'inte:action affeck between the factore alsc did not influsnce
the harvest index,
YIT Economicsg of rice nroducticn (vide Tgble 10)

The data on net return and cost benefit ratio are presented
in table 10.
ITI.1 Net return and cost-benefit ratioc,

fhe not retum Increased with increase in seed rates, a4

rate was significantly superior to =P and a4 rates, a, rate
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Table 9 Effect of treétmanta of grain yileld (kg ha“l)
straw yield (kg ha"l) and harvest index (numbar)

Grain Straw Harvest

yield vield indasx
Seed rotes,
24 2754 4923 0,36
an 3540 5893 ,C,O.37'

. 1

Fz;io 34.?3 i \.;1'54 ._.30
SE 123,22 383,31 0,01
D 274,55 809,46 -
MMotheod of sowing .
By 3381 5900 0,36
by, 3287 5769 . 02306
31'10 0«88  0.20 Deld
SE 100.65 . 296,440 . 0,05
tevals of ¥
= 3293 5684 0,36
sy 3293 5833 0,36
Cq 3416 5987 ‘0436
SE 193.57 345,97 - 0,01

** gignificant at 1% level,



o0

Table 10 Eccnomics of rice prodSuction ('000 rupees)

Cost: of
product= Cost due Totzl Total Net Cost of
ion exclu- o treat- expen- 1inc- re- ranefit

ding tres- ment diture ome tumn fatic
tments
Seed
rates
a, 3,981 0,240 44221 7.440 3,218 . 1,76
as ¢ 3,081 7 04360 4341 .B.OS1 4,610 . 2,06
ag ‘ 3,981 0,480 4,461 -9.640 5,179 2,17
92‘ 10 ' * . 0.337 ' 3.25
SE . 0,233 . 0,108
cD 0,480 0,225

Methcéé of sowing

by T 4449 0,075 4.224 ' 8.673 .49 1,87
by ' ' 4.149 0,575 48,724 8,943 4,213 1,79
P3,10 o 0,002 0,27
SE ' ' 0,190 8,89

1ovaels of anitrogen . ,
ey 4,061 0,239 4,300 8,723 4,423 1.79

ey ' 4,061  0.334 4,305 ' 8,531 4,136  1.82
cq ' 4,061 . 0.430  4.451 ~ 8,938 4,443 1,92
' ' ‘ ' 9,003  0.380
SE " K 0,467 0,150
Cost of inputs Price of paddy -~ "ns.z.ooﬁcg
1, Nitrogen Rs.4.78/kg price of straw - RS5,0.,50/kg
2. Phosphome RS,3,54/kg Labour charges
3, Potassium R5.2.,17/kg Men na.zs.owagy

Wemen R8.,23,00/day
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Table 11 Effect of treatments on nitrogen uptake (kg ha'l)

20 DAS 45 DasS 70 DaS Harvest
Seecd rates
aq 21,64 54,26 64,35 62429
Py,10 1,82 10,46 ** 23,85 #% 73,27 w*
8- 1,91 4,39 4,69 De21
cD . - 5,73 10.45 10,458
Method of sowing
by 24,59 62,09 74,72 T1.54
by 21,40 61,44 79.35 75.61
91'10 4,21 3,29 0,90 4,68
SE 1,56 3.58 3,82 4,19
tovels of N
ey o 22,53 80,57 72.34 67.22
Cs 23,34 61,23 77.20 73,20
e, 23,12 53,41 80,04 80,30
SE 1,62 4,99

3,90

+ signiciant at 1% level
** Significant at 5% laval
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Table 12 Effect of troatmenﬁs on W content of
80il Xkg ha™ ! after experimcent

Seed rates

aq ‘B4,67

ag . B5,44

5,10 0,78

SE , T37 '
Method of sowing.

by - 85,19

b, ' 90,22

‘1&3i0 0.,7C _

88 . 5092 ,
Leﬁals of ¥

Qi 0378

<y | 87,67

Cs a1 .67

P2,24 0x70

Se . 10,31
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vap also significantly superior to a, rate, Mathods of
sowing did not show any sicnificant difference., Similarly
the levels of nitrogen showed no significant influence on |
net return. BT |

with regard to costebenefit benefit ratio a, rate
was significantly supcrior to '11 rate, But a, end 2, rates
were on par in cffect, The methods of sSowing and levels of
nitrogen did not show significant influence on the coste
benefit ratio. ' -

Iv Chemical studies
w.1 ¥ upiake (vide table 11)

Nitrogen uptake of plant increased with increase in
seeding rate as was obsorved from the data analysad,

The methods of sowing did not ecausge significant change
in the nitrogen upteke.

Tha levels of nitrogen enhanced the nitregen uptake
at harvest, At harvest highest nitrqgen uptake wac obcarved
with highest level of nitrogen.

qhe interaction effects betwsen the factors did not
cause significant change in nitr;rgen uptake,

V.2 N content of coil after expreiment. (vide table 12)

The result obtained yevealed that the various treate
ments 318 not alter the residuml nitrogen content of so0il after
;s:cperinent.' ,
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V DISCUSSION

The prasent: experiment, "Response of rice to methods
o£ sowing unﬂar varying seed rates and lavels of nitrogen",
ms conductad in the Inatﬂmtitmal farm, College of Aoricule
ture, Wllhyan:l ¢o £ind cut superiority if any for the age
©ld practice of swing rice by "pinch®™ method at Jifferent
seed rates and levels of nitrogen adopted :!.;g some parte of
tha state mr broadeast $n puddled soll, ;I;i{e treatments -
I:!.ncluded wore three pates of sesding (60, 90 and 120 kg hu'i).
+wo methode of sowing (Pinch and Breadcast in puddled soil)
and three levels of nitrogen (50, 70 and 60 kg ha™l). The
.results obtained in the expeériment are disc.ulntd below

I Qrowth characters
I§1 cmp establ:tsmnt (number of plants/m )

m msults pxesanted in Table 2 revealed that increae-
sed rates of sesding irifluenced the mumbor of plants establi=-
sheﬂ/mz at "7 'and 9 PASe In the early stages of germination
(3 and 5 DAS). the establishment was not significant, the rea-
ls.on may be time factor., In the later stages (7 and 9 DAS) the
eatai:liahmm; wvas completed., Since tha seeds had 95X germi.
pation the population varied per sQuare metm 'édcording +0 _
seed rate usad, Hence the higher seed rate had higher popula-
tion compared to lower seed rate, Of the. two methods of soW=
ing, the broadcast in puddled £oil method of sowing signifie.
c'an;hly inﬁ.l.u'e_n_caé the plant establisiment at all the four
datew at which tﬁe data were recorded, However levels of
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nitrogen did not influence the establishment of the Crop.

The preaent finding that’ the number of plants estabe
lished increased with ;ncrease in seeding rate 18 in agree-
ment ﬁithltﬁe findings of several other scientists. Somnier
et al, (1982), Ghosh and Reddy (1983) and Jones and Synder
(198?) also reported similar results. Reddy and Panda (1985)
also observed higher 1nitia1 plant popuiation with higher
seed rate. Allaga et al. (1986) reported marked response to
seea'raée'ie the number of emerged plants.

Broadcast in puddied soil method of sowing recorded the
highest establishment rate over the pinch method of sowing.
Prom the data it may be seen that establishment was poor in
early stages and at 9 DAS the differences were not significant
1nGIEatin§ that in the pinch method the seeds were dibbled and
so there was a time lag for the emergence but in broadcasting
in puddled soil since the seeds were surface placed establishe
ment rate wes.quidker. Singﬁ et al. (1973) reportea that
broadcasting gave highest plant stand at harvest. Chandra
Mohan andxMohammedali (1976) reported that broadcasting recor-

ded adequate plant establishment.
| However the present finding is not in agreement with
the £indings at C.R.R.I. Cuteeck (1984) as reported in the
annual report (1984) that better esfablishment rates were
obtained with farm:yara manure coated seeds as compared to
: uncoated geeds,
From the observation it was evident that levels of

nitrogen did not significantly influence the establishment of
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the crop. It may Gue to the fact that absorption of nutrients
fakesplace only Iafter propar astablichment of the seedling and
hence a variation in fortiliser application could not bring
about significant effect on establishment.

. There was rno intaeraction effect of various treatments
 tpied in thz expariment on plant establishmant,
12 Plant height |

. ohe pesults presented in Table 3 ravealed that the plent

helght was not influencad by mothods of sawiﬁg,' aeed rates or
lavels of nitrogen at sny of the growth stages studied, .

The thi-ee sced rates tried viz, 60, 90 and 120 kg ha'-1
aid not ait’er the plant hoight at any of the growth ctages of
the rice crop var. Zriveni, Similar result wes obtained by
Dawsod et al. (1571), while studying the performance of ten
varietios of rice at seeding rates of §0, 90 and 1206 kg ha"".
.mhe findings of Singh (1971) and allaga et al. (1586) ware
also in ccnformity with these results.

The plant height recordsd at any of the growth stages
of the crop was nc influenced by the mathods of scwing, The
results of the studies conducted at CaR,R.I. Cuttack (1984)
also revealed no significant difference in plant haight botween
broadcasting of gprouted seeds and dibbling of farm yard manure
coated paddy sesds, Dawood et al. (1971) also reported similar
results obtained in Tamil Nadu, |

" fn the present investigation nitrogen at different
lavels 8id not slter the plant height. The variation in plant
height could not be noted in var, Triveni due to levels of



nitrogen. 'This may be because of the fact that 50 kg N ha™>
was more than sufficient to bring plants to its normal height
and any incromantal dose of nitrogen could not influence this
morphological character. The fact that 50 and 70 kg N hal
could not produce favourable effect in influencing plant height
may ba the genetie character of the variety, WNWair et al, (1971)
also found that ri:l.troqen application had no effect on the height
of plant. Sreckumaran (1981), Ajithkumar (1934) alsc got simi.
lar results. Based ca the results obtained Meara =ahib - .
(1574} econcluded that in the case of Triveni variecty of riee sige
nificant inerease in height could not be achieved by the applie-
cation of nitrogen beyond 60 kg ha~t,

The. interaction between the treatments was alse not
significant in influencing the; plant helght,
1.3 Rumber of i;!.l].«la:'.ss/'n:\2

The data on number of t::l.tl.:l.exr/'m2 presentad in Table 4

ravealed that higher rates upto 90 kg ha"'

of seeding and applie
cation of higher levels of nitrogen 51gniﬂcant1y influenced the
tilier producticn. The methods of sowing did not change the
+i1ler count/mz.

In this experiment the number of tillers/mz increasad
with increase in seed rate upto 90 kg ha'1 and further increase

-l

in seed rate from 90 to 120 kg ha =~ depresszed production of tile.

lers, Maximum tiller counts-of 222, 398, 467 were recorded at
20, 45, 70, DAS with 90 kg ha™)
be concluded that for maximum tiller production a secd rate of

sced rate, From the data it may
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90 kg tm."'1 was found o be more than sufficient, It is a e¢ommon
phenomenon that the increase in number of tillers continues une
£11 the maximum tillering stage, The plants stop producing til-
lers after the tertiary tillers have been produced, Rao and Reo
(1979) also obtained similar results showing that lower sced
rato resulted in lover tiller production. Allaga et al, (1936)
434 not ohtain significant response to secd rate with respect to
. production of tillers,

The nurker of tillers preduced in the two method of SoW-
ings adopted Aid not show sicnificant difference. Inconsistent
£indings arc reported by several workers with respect to methods
of sowing and production of tillers, .Singh (1973) observed that
dibbhling of meeds in puddled snil gave highest average number of
tillers/h? as compared to brosdcasting, This was in conformity
with the findings of Rao et al, (1981), But Prasad et al, (1983)
obtained grester mumber of tillers with trznsplanting than broade-
castinge _

application of nitrocen at higher levels produced higher
tiller couhtq/mz. The highest tiller count was obtained with
plants supplied with 90 kg N "'1. The lowest numbar of tillers
were registerad with the lowest level of nitrogen (SO‘kg'hn'l)
tried in the experiment, PFnhancement of tiller production as a
result of nitrogsn supply has been reported by soversl workers,
(Tanska, 19647 Ramemujam end Sekharan, 1971p Meerasahib, 1974p
alexander, 1972), Uexkull (1976) profounded that tillering in
rice plant 18 strongly influenced by genetic factors and by nit-

. rogen and phosphorus levaels in the soii. Sreckumaran (1¢81)
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Sushamakumart (1981) ajithlcumar (1984) Basbu mathew (1987) =rlso
obtoined similar results showing that nitrogen application had
eonsiderable influence on tiller production.

Thera was no interaction effect betwecn the treatments
with regard to the tiller production.
1,4  leaf area Index

7he leaf arca index as influenced by levels cof saed rate,
mathods of scwing and lavals of nitrogen are presentad in table S,
| Prom the aa:ta it 1s revenled that the leaf ares index was not
affacted by sesd rates, methods of gowing or levels n;'.-f nitrogen,

The rate of seeding did not slter the leaf area Index in
Trivenl rice in this experiment, The effect of secd rate on the
Yleaf area index is inconsistent as reported by seversl workers.
Enys (1965) found that AT was higher with higher plan popula-
tion, According to Pothiraj et al, (1977) IATY was more with
lower seedling density than ir:lgher seeﬁli.ng density, Well and
_ Faw (1978) obtained increased IAI with increased seed rate,

Leaf azéa index -values obtained in the prasent study 444

not show any dii;feregce due to methods of sowings. Though the
difference batween two methods of cowing was not significanty
broadcasting in pa{ddled s0il showed a slightly higher IAY than
pinch methcd of sowing, However this £inding is not in agree-
mant with that reported by Mukerjes and Chatterjes (1970) vho
obtained higher lzaf area index in rice soun under brogdcast
than drilled crope

The levele of nityogen Gid not Influence the. loaf area
index at flowering, Thi= may be bocause of the fact that the
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varigtion .in the levels of nitrogen tried were only low

(20 kg ha"l between levals) which in turn produced no signi-
ficant difference in AT, However with the different levels
tried 70 kg ¥ ha™

higher levels (50 and 90 ko N ha'i') «, This is in conformity with

showad hicher LAY compared to lower and

the ;ﬁinemgs of Rai and Murthy (1979) who reported that LAY had
a6 corrclation with levels of nitrogen. Vaijayanthi et al,
(1986) =1s0 414 not got any influencs of nitrogen rates on the
AT at booting stage in rice-var-Lekshmi,

There w2s no interaction between the treatments with
regard €0 thelr influence on TAT.
1.5 Dry matter production

Pry matter production (Table 6) at all stages of growth .
increased with increase in rate of sceeding, The hichest values
of .dry matter production recorded at 20, .45, 70 DAS and at hare
vest were 902, 4423, 7035 and 8657 kg ha~! respectively with

1 sead rate and lowest values wers 778, 3467, 5140

1 respoctively with seeding rate of 60 kg ha~t,

120 kg ha”
and 6543 kg he~
Experiments conducted at T.R.R,T. Philippines {1870) showed
increased dry matter producticn at {ncreased plant densitye.
Mukhorjee and chatterjee (1970) also obtained higher dry matter

1 than 60 kg ha~t,

production with a seed rate of S0 kg ha”
the £indings of Enyl {(1965) and Gautam and Sharma (1937) are
alzo in confamigy with the Ffindings obhtained in this experiment.
This increased dry matter production due to increased secd rate
may be due to higher éeec’i rate producing higher number of plants

and t1ller number per unit srea.
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The broadcact and pinch methods of sowing had no signie
#icant influence on the dry matter production, However the dry
matter production in general was higher in the broadcast in
puddlad soil method than the pinch methed of sowing, Mukherjee
and Chatterjae (1970) and Dixit and. Sinch (1975} obtained hicher
dry mattor production with broadcast mothod than direct drilled
or transplanted rice which 18 in confirmity with the present
£indings? -

The dry matter production Increased with increaced appli-
cation of nitrogen significantly et harvest, The difference in
dry matter production at harvest .may be due to differcnce in
grain formation., Upte 70 DAS there was no difference vhich may
due to the uniform vagetative growth. Still it may bs scon that

1

70 kg N ha"~ shovwed higher drymatter production only upto 70 DaS

end at harvest 90 kg ¥ ha~}

sxprasged its afficieney in increase
ing dry matter producticn, This may be dua &5 the increase in
grain formation by botter utilisation of excess applied nitrogen.
with the advancement growth and ca:;nsequent production of larger
numbers of profuctive tilllers epupled with batter availability
of nutrients, the dry matter producticn also increased, The
highest value of 82.86 kg ;ﬁa“"' cf dry matter vos obtained 1n
plots thich. wera suppliadwith 90 kg N ha'.l,;_.; Nair et al, (1976)
obscrved significant 1ncr:ease 1p-r3wmatter ;aro:!uc't;lcn at harveat
in direct sovm Trivend vaz.‘ie‘éy,. tthen Jeval of nitrogen was rale
sad £from 50 to 79-!_:9' ha"'-l-,. Similar resulés have been reported
Ly many work;ars;. _Ran.n!a_tijam a_ﬁd Rac, 18713 Anon, 198§r anon,

19862 Vaijayanthi, 19}3!_6;; Baku rathew, 1987, These rosults suge
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gests that dncreased tiller production due to application of
higher doses of nitrogen might have lad to enhanced biomass
productiqn.

No $nteraction effect was noticed ameng the tregtments,

II. ¥ield and yield attributes

7.1 . Numbar of prwugtive tillars/mz.

The data on the number of productive tillers per m2
aro presented in Table 7. |

The lowest number of productive tillera/m of 205 was

wl

obtained with seed rate of 60 kg ha~ and the maximum numbor

of productive tillars/m’ of 325 vas with seed rate oi.' 90 %g ha"L.
As the seed xate wad further increased to 120 kq ha the number
of productive tillers was on the decline as compared to 90

kg ha"1 secding rate and it was 299/:::2. ‘Subbiah et al, (1977)
obtained increasad number of_pr:oductive tillers in .rice variety
B‘havani when mced rate was increcased from 60 kg ha'°1 to 160
ha'1

cantly influence the number of productive tillers. Similar

but in T.R,20 the different seed rates did not signifi.

£indings have been. reported by several workere in rice, Sasak,cta
19661 Jiﬁ dal and Kalia, 19691 Gautam and Sharma, 19833 Jones

and snyder, 1987, The reduction in number of productive tile

1ers with the highest seed rate might probably be due to inade-
Quate space for development of tillers as the plant population
1{:;33113 was higher at hig‘hesﬁ‘ level of seéd rate, Prom these
results it i3 evident ¢that the number.of productive tillers

ineregse with iqcrease in ened rate upto a certain rate of saed-
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ing and bayend that it showed a decreasing trend, The plant
mpulation/nz wore less in 60 kg hl"1 as comparsd to 120 kg ha" .
This peflected in the number of productive tillers also. By

' peferring to table 3 it may be secn that the totsl nunber of
tillers ware also mgximm with 50 kg g compared to 60 and 120
kg ha'l. This has beon reflected in productive tillers,

The pinch method of sowing 348 influence the production
of fertile h‘&ilers ehough not eignificant, The competition for
mlérienta, i:lghﬁ. space and water bstween Crop plants was more
gsvere in broadcast crop which may be due to variation in spacCe
ing as comparcd to the 14ne planted pinch method,

The ﬁumﬁar of productive tillers increased with increase
4n the rate of nitrogen applied, Highest nu;nber of profuctive
' t!.n.rl/-z (2325) was 6bta1nad with 90 kg W hn""" «~ the highest
1av§1 of n!.téoqon tried in the experiment, Rice plant reMires
a largs amount of nitrogen at the early and mid tillering staoes
.40 maximise tho numbar of mnicxeé (De Datta and Surjith, 1981),
e role of nitrogen in increasing panicle number in tall indicg
_hed been stressed by Sood and Singh (1968)s Rathinam (1974)
mi:orted that increasing rates of nitrogen from Zerd €o 180
.. Rg hl-’l
ductive tillers per hill, The findings of Alexander (1972),
pillai (1975), Sushamskumari -(1581), anon (19843) Surendran

préduced linear increass in the average number of proe

(19585), Pabu mathaw (1987) are also in agrcement with this
results . ) y
No significant interaction was scen in the matter of

+1l1ler profiction.
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IT,2 Spikelets/banicla:

Tt ic observed from the results that there vss no
favourable effect of seed rates, methods of sowing or levels
of nitrogen on the spikelets production,

The rate of sceding had no influence on the spikelets/
paﬁicle. akamatsu (1969) observed that number of spikclets/
paﬂicls were not Influenced by sowing QQnsity.,.DawDod et al,
(1576) obtained a decreased number of spikelets/panicle vwhen
secd rate was increased from 40 to 80 kg ha'i. However the
preasent finding 1s not in conformity with the findings as
reported by Mukherjeo and Chatterjee (1970} who found that
+he number of spikelets increased when a dhﬁnge'in the seed
;ate was made in ;.R.B variety froﬁ 60 to 90 kg ha”l. Gautam
and Sharma (1983) also obtained similar results, -

The mathods of sowing did not show superiority of one
maﬁhod‘overkthe other with regard to the nunber of apikelats
per panicle, According to Mukherjce and Chatterjec (1970)
the nunber of spikelets were higher with direct drilled followed
by broadcast gnd transplanted crop. But Gupta et al, (1976)
roported that the nﬁmﬁer of spikelets were higher with tranfie
plantGQ'rice followed by direct drilling'and broadcast sowindg,.

‘ The number of spikelets per pan&cla as influenced by
levels of nitrogen also did not show signi%icant,differenco,
though the highast-level of nitrogen (90 kg N ha'l) showed a
numerical increase, The number of spikelets depends upon
the mctivity of the plant during the reproductive phase,
Rumercus studies have shown that nutrient availability and

-
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apikelets per panicle are positively correlated, The photo
synthotic activity ﬁuriné the reproductive phase also acts

+0 control the number of spikelets per panicle. De Datta

and surjith (1981) reported that nitrocgen increase the number
of spikelets per panicie in rice. Surendran (1985) and
vaijayaﬁthi (1986) observed significant increase in spikelet

nunber to the levels of nitrogen upto 60 kg'ha'l

. in Lekshml
variety of rice, But Nair (1976) reported that the number of
spikelets/panicle was not influenced by levels of nitrogen in
orivon) rice, From these 1t ia evident that the lowest N
lavel tried (50 kg ha“1) in the exporiment might be sufficient
+o produce maximum spikelets/panicle end any further addition
of nitrogen had no effect on the spikelets/panicle,

No interaction effect was noticed betwecn treatments
tried in the experiment.

7.3 Length of panicle

Prom the results (Table 8) 4t is revealed that the
ienagth of panicle was not Influenced significantly by rates
of sowing, sowing methods or nitrogen rates.

The -seed rates did not alter the len~th of panicle
though the higher seed rates slightly refuced the length.
ITnconsistent reports have been m&ée by several workers,
According to Hukkerl and Chauwhan: (1968) highsr sced rates
resulted in a reduction in pancile length. Davicod et al,
(1971) and Singh (1971) obssrved an increase in length of

panicle with increase in sced rate.
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The seeding methods also did not significantly
:I.nf’luencé the 'panicle length though the increase was numerie
cally high for pinch msthod of .sowing aﬁ was observed from
the pmseﬁt results, Singh et 3l. (1977) observed that dib.
bling and broadcasting 4id not influence significantly the
length of panicle. Studies at CeReR,Ie Cuttack (1924)
revegled that farm yard manure coated seads dibbled recorded
hicher length oOf panicle than the uncoated seeds broadcasted,
which is in aqreemegt with the present findings,

he nitrogen leovels tried in the experimont had not
affected the panicle length, Wt 4t showed an increasing trend
with increase in nitrogen, Several workers concluded that the
panicle length is a varietsl character (Ghosh, 1960s Tomy, 19637
Sreenivasalu and Pawsr, 1965p Nairw, 19_6‘8. .2 Adan, 1969p Paul
mathesi, 1971y Unnikrisima kurup, 1971,) Iyer (1967) found that
pa:nicle ‘lenigth wms lit{_:le influenced by nitrogen application.
S8imilar rosults w;rél‘also reported by Nair, 19767 Sushamakumari,
1981y Vaijayanthi, 19867 Ajithiumar, 19847 Surendran, 1985 who
a4d not observe any relationship between panicle length and
nitrogen levels,

Those results shewed that the psnicle length is a
genetically controlled character which is licttle influenced Ly
management practices 1ike higher levels of nitrogen fertilisae
tion, higher szed rates or sowing mﬁodl.'.‘

17,4 Weight of pamicle

The weicht of panicle as obtained in the present

investigation is presented in table 8, The recults showed



67

The above results indicate increase in plant density

and consequent increase in the numker of panicles per unit
arca, the mean weight of panicle decreased, It is alse found
that a nitrogen rate of 50 kgha"1 15 sufficient to produce
maximum panicle wg}qht gnd further increase in nitrogen aﬁpli-
" cation showed no effect, |

There was no interaction betwéen treatments tried in
the trial, | .

I¥.5 Percentage of unfilled grains

The various treatments viz, seed rates, methods of
sowing and rates of nitrogen 44d not influence the percentage |
of unfilled grains,

The percentage of unfilled grains was not affected by
the rate of seeding as seen €£rom the rosults cbtained in the
experiment and presented in table 8, A mixed trend was obzer-
ved in percentage of unfilled grains with ineroase in sead rate,
" Gautam and Sharma (1983) also muported similar result that high
plant density resulted in lower percontage of unfilled grains.
But Hukkeri and Chauhan (1968) and Jones and Savder (1087)
é&mained an increase in the percentage with increased sowing
rateé&

With regard to methods of sowing the percentage of Une
£1lled grains romained unaffected indicating that the metheds
of sowings have any effect on érain £f111ing and poercentage of
unfilled grains, This 15 Inconfirmity with the £inding of
Nair (1971),
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The porcentage of unfilled grains was little affected
by levels of nitrogen tried. Kalysnikutty (1968) reported
that percentage of chaffness increased with increased appli-
catiﬁn of nitrogen, Nair (1976) also obtained a nonesignifi
cant influence of nitrogen in T;iveni variety, However conflic=’
ting £indings are also veported, According to Meera Sahib (1974)

1 produced minimum percentage.of une’

application of 90 kg W ha~
£i1led grains in Trivoni variaty, This is also in agreement with
£4nding oé geveral workers (Bsumik and Chose, 1977: Surendran,
19é53 valjayanthi, 1986),. | |

No interactlion cfflect was ﬁoticea between treaﬁééhts
experimented,
7.6 ‘Thousand grain weight

The results on thousand graln waight showed that it was
not significantly influsnced by tho tregtments. '

Althouch the maximum thousand grain weight of 23,129 was

cbtatned with 90 kg ha™>

seed rate 1t was not sigmificant over
the other two seading rates, Akamatsu (1969), Singh (1973)
showad tﬁaﬁ thousand grain weight was not altered by sowing rate.
The above findings supports the results obtained in the present
investigation. With respect t¢ wethods of seeding, its effect
was ﬂot consplcuous on thousand grain weight, Nair (1971) and
Singh (1073) al=o cbtainod cimilar results,

the levels of nitrogen also d1@ not influence the grain
welght, Pillat (1976), ajithkumar (1984) also reported that
ﬁgrtiliser had.no effect on thousand grain weight, However

conflicting reports are also available, Several workers
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(Alexander, 1972; Morachan, 1974p Surendran, 1985; vaijayanthi,
19862 Balu mathew, 1587) obtained a cignificant increase in
thousand grain weight with higher levels of nitrogen,

The various treatments did not show any interaction
effect on thousand grain weight. '
I1.7 Grain yleld

The data on grain yield are presented in table 9,
Prom the data it is scen that grain yield was highly signifi.
cant on account of effect of seed rate, The other factors viz,
méthods of sowing and 131.;’813 of nitrogen are not aignificant in
increasing the grain yield,

The resulte indicated that the grain yield increased
progmésively with increase in rate of seeding, Hidhest grain
viald was obtained with a seed rate of 120 kg ha=! though it

was on par with that obtained with 90 kg ha™t

1

: seeding rate,
The seoding rate of 20 kg ha = was found to be significantly
superior o 60 kg ha™>, A ssed rate of 90 kg ha"> incrcased
the grain production by 765.5 kg ha"i over a seed ‘rate of 60
kg ha":l the percentage increase being 28, When seed rate was

increased from 60 to 120 kg ha~!

the grain yield increased
from 2754 to 3709 kg ha”! is. an increase in seed rats of
60 kg ha~t
tage of 35, Similarly the increase in seed rate from 90 to
120 kg ha~' increased the grain yield by about 170 kg from

3539 ¢o 3709 ko ha"‘. but this increase was not statistically

produced an oxtra yield of 955 kg 'ha"1 ¥y a percen=

significant, The most inportant yield contributing character
viz. the number of productive tillers/unit area contributed to
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~ the higher yleld obtained, The increased grain yleld with
the seeding rate of 90 kg ha"1 micght be attributed to ine
cresse in plant population couplsd with batter avallability
of nutrienté and production of pt'bduc'cive ¢4llers, ‘The
plants exposed to optimam nitrogen uptake in esch phase of
gmﬂ:h give high yields, With optimum leaf area and adequate
nitrogen, plants manufacture a large amount of ca:;bohydrates
during the reproductive and ripening phasaa which in turn
results in a large number of well £illed spikalsts per pani-
_ele, These results shows that a seeding rate of 90 kg ha~!
4s sufficient to produce maximum yield, Singh and Singh
(1973) obtained higher yield with higher plant population,
Dixdt and Sinch (1978) obtained highest paddy yield st 110
kg ha"'1 with C,V, Cavery. Gautam and Sharma (1987) reported
that p!.'oduc.t:ion afficiency increased with incrcasge in plant
density in the case of short duration varieties of paddy,
'sasak et al. (1966) showed that grain yield increased with
1ncrease in seed rate, -
The grain yield recorded indicated that it was not

aignificantly influenced by methods of sowing. But higher
grain yleld of 338% kg ha wad obtained from broadcast

method as againse 3287 kg ha"'

obtained from pinch method]
Eventhough broadcast mt'hoa of sowing registered higher estabe
1ishment rate (Table 2) in the initial stages of crop growth
i+ was nulliéied at subsequent stages of growth, as the pinch
method made up the loss by producing larger number of produc-

tive iillers__,_, AS such the yield remained gimost on par with
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each other, TFrom these observatlons, it may be céncluded
that broadcasting in puddle soil is preferable over pinch
meﬁhoa in terms of monetary benef}t compared to pinch method
which requires a higher labour 1ﬁlput. Rao (1976) obtained
similar yield from broadcasting and sowing in rows, in puddled
soll. Dixit and Singh (1973) observed no significant advan-
tage of dibbling over broadcasting in respect of grain yield.
_But studies con@qc?qq'q.R.R.I. cuttack (1984) showed that grain
yield was higher with sowing of farm yard manure coated seeds
than uncoated seeds with a short duration varlety of rice

(105 days) CR. 222 ME 10, . Nair (1971) slso reported that dib-
. bling of 8prputed seeds éave higher yield than broadecasting.
Gupta et al. (1976) reported higher field with transplanted
rice. |

The effect of levels of nltrogen showed that grain

vicld prquessively increased with inérease in the rate of

1, though the increase

was not significant. The highest yield of 3416 kg ha™ was

1

nitrogen applied from 50 to 90 kg ha"

obtained with 90 kg ha°1 vhile lowest yield of 3293 kg haé

1. This may be bécause of the fact

was obtained with 50 kg ha:'
that native fertility of the experimental area Which was medium
with reference to avallable nitrogen and the crop.. might have
utilised this nitrogen also for its growth and development ré=
. sulting in lack of response to added nitrogen. The general
recommendation of N for a short duration variety is 70 kg’hami.
But frem the present investigation it is evident that in solls
having medium available nitrogen even 50 kg N ha~! is more

than sufficient to produce maximum vield of grain. This again
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that welght of panicle decreased with increase in seed rate,
bt methods of smowing and levels of nitrogen did not signil-
ficantiy affest the panicle weight, though the increzse was
1inear. |

Ap Increase iIn secd rate decreased ¥he panicle weight,
The maximm welght (2.02g) was obtained with 60 kg ha™  sesd
rate and it decressed to 1.33g with 120 kg he™', the highest
seed rate trie@ in the ewperiment, Dawcod et sl. (1976) cb-
tainhd a eeégeased panicle weight with incrsasing seed rate
frem 40 to 80 kg ha~l, Pracad and Misra (1981) and Reddy and
Ghosh (1983) also roported gimiler mesulis, But Subbiah et al,
{(1977) found that panicie weicht wae not Influenced signifie
cantliy by seeding rates,

Regarding the methods of sowing it showed no influence
on vanicle woight, EBxporimonts at CeR.ReTs Cuttack (1984)
showa no significant differcnce ia ecanicle waignt betwaen two
methods of sowing viZ. broadcasting and divbling form yard
monure coated padéy saatds, The fesult of the study conducted
by Singh (1973) is slso in zonformity with this f£inding.

an increagsing trend in weight of panicle with ihcrease
in ¢he nitrogen levels was noticad though the Increase .was not

oignificant. At the hichest nitrogon rate of 90 kg ha™>

the
panicle welght was the highest (1,69g) and at the lowest nitrow
gen rate of 50 kg'ha"1 the panicle welight reccorded tha lowest
welcht of 1,52g. According to Valijayanthi (1585) the panicle
weight shoved no significant Gifference due to difforent doses
of nitrogen. Sut Pillai (1971), Dixit and Prased (1979},
sushamakunari (1981) showed an inerease in panicle welight with

increase in the level of nitrogen applied,
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M_,m- importance of 8011 anslysis for fertiliser ipﬁli— ‘
catione.

Pillal et al, (1975) pointed cut that the rate of
increase of grain yiold beyond B0 kg N ha'l was not signie
ficant in the case of varifety Annapurna one of the parents
of the varicty Triveni, t-._esteﬂ‘ in the experiment, Wells and
. ®aw (1978) roported that nitrogen rate was weakly correlated
" with yield except at high seed' rates,

:I:I.B Straw yleld

The vield of straw cormutad per hackare p:aﬂentea in

Table 9, shows significent increase at each successive increas

menk of seed rate triled in thae present investigation, Hidh-
oot .straw yisld (6638 kg ha™l) woe obtainad with 120 kg ha~l
sced rate which was stga:lfieantly higrer than the lowest of
(4933 kg ha" ) 60 kg ha then the sacd rate was Increased
£rom 60 to 90 kg ha™' the sf:-_-aw'yzem increassd by 870 kg
tthich is 16% increase ovar' G0 kg ha*! the straw yield
increased by 1765 kg vhich 1 27% increase ever 60 kg ha™Y,
Though the increass in straw yield for 120 kg ha"1 seeding
was fairly higher than S0 kg ha"?'

statistically significsnt, The increase in straw yield with

cceding rate, it was not

increase in sead rote my e due to hicher plant ropulation,
increpsed tiller production per qnit areae According to

13l et al. (1982) increasing plant density increare stra{:
vield due to increased plant populaticn per un:l.t' ares, Enyl
(19§5) reported that higher plont population resulted in
hicher vield of straws H ton Have (1970) observed that the
straw yleld inercased with rate of seeding end nitrogen levels,
Verma -(1972) also reported that higbar plant po;'zulation brought:



7000

8500 |

G000 |

5500 |

5000 |

4500 |

4000 |,

STRAW YIELD kg ha™!

3500

3000

25Q0

2000

Ay Ag Az
JEED RATE

FIG.5. STRAW YIELD AS INFLUENCED BY SEED RATES.



74

about sicnificant improvement in straw yleld,

" Although broadeast methed of sowing recorded higher
straw vield than pinch method, it wa= not significant,
Chandramchan and Mchammadali (1976) reported that direct
sowm crop recorded 14,74 increase in straw yield over trans-
planted crop partiglly\support_the precsent finding, However
studies at C,R.R,I. Cuttack (1984) recorded hicher straw
vield from FYM coated sceds than broadcasting of uncoated
seeds, (Dinesh Chandra 1985) )

the data obtained showed g prog:éssive inerea=e in
straw yleld with sucéésstve increane in nitregen application.
Though this increase was linegr 1t was not significant,
Highest strow yleld of 5957 kg ha™® was obtained with 90 kg
N ha~! and lowast (5684 kg ha™l) with 50 kg ha~l, The bene-
f1cial effect of nitrogen in increasing straw yield has been
reported by many workers like Sghu gnd Lenka (1967), Venkites.
waralu (1978), Nailr (1976), Vsijayvanthi (1986), Balu mathew (1987),

*No interaction effect was secn between various troate
mants,
I7.9 Harvest index

The results obtained (table 9) indicated that the seed
rates, methods of sowing and levels of nitrogen did not infl-
uence the harvest indes,

Harvest index for the different secd rates viz. 60 and
120 kg'hﬁ'i remained almoot eonstent, The €indings reported
:Ey Verma (1972) that harvest 1néex was higﬁaf as aumber of
plants/unit area increased glsc do not support the present
rasults, The seeding methods alzo 4id not affect the harvest

indesx,
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Tha influencs of levels of nitrogen did not alter
the harvasﬁ index, which indicates that the incremental
levels of nitrogen both economic yield and bilological.
vield tncreased tending 20 keep the index to remain almost
constant, Bsatu mathow. (1987) A4d not £ind any influence
of nitrogen on harvest index, Contrary to this decreass
in harvest index with increase in the level of nitragen
has boen reported by Prasad (1981), Sreskumaran (1981),

. Surendran (198S). |

™o 4£%eract10n arong the treatments was also not
significant.
riz Economica of rice production

The relative economics of seed rates and nitrogen
fortilisation of Triveni variety of rice under pinch and
broadecast in puddled scil in terms of graln snd straw
returns worked out on the basis of expenditure and re=-
tums are presented in tgble 10,
£3¥.1 Net returnm snd coatsbonefit ratio,

The geed rates significently influenced the net
return and cost-bonefit ratio. A highest net returm
(R8,5175/=) was recorded with 120 kg ha'i, the highest
seed rate tried in the experiment, and it was significant-
ly auperiof-to 20 kg and .60 kg'ha'l. But 90 and 120 kg ha'l

recorded almost simllar cost benefit ratio and@ they were

1. with 120 kg seed.

rate the additional n2t income over and gbove (90 kg ha'i

vas R8,565/-(by investing an addicional amount of R,120/-

significantly superior to 60 kg ha
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per hsctars), But the additional net incoms obtained with
290 kg ha"i by investing an additional amount of Ra,_l'zO/-
per hectare over and above 60 kg ha~! was Rs,1301/-, %o
90 Xg seed rate 1s more ccemomical than 120 kg ha™}, The
cost benefit ratic recorded also showed that 90 kg was

sionificantly superior to 60 kg he"t’

1220 kg ha -1, o

The nef: raturn and cost beneﬁt ratio obta:lnea showed

and ;ﬁ wafs on par with

no significant’ difference with regard to methods of sowing,.
But broadcasting recorded higher net return ana cost banefit
ratio than pinch method, This shows that broadcasting 4s
more economical than pinch mathod becau:a the pinch method
always require more lgbour .*,.nput.., which 4s becoming more and
more expensive nowadayse " 1 ' |

The levels of nitrogen dia not showed significant
di’ference on the net retum obtained ana cost banefit ratio
| wm‘keﬁ cut., This again suhstantiata that under conditions
of medium soil nitrogen status a nif.:mgen leval of. 50 kg ha=!
is sufficlent to produce -economic yleld frnm rice variety
I
v Chemlcal studies ' L
Iv.i Ritrogen uptaka i

The data 1in tahle 11 revealed tha{; the se=d rate
exerted significant ir_z_f?.genca on.nitmgenaqpbakq,' Nitrogen
uptake increased ﬁritﬁ"h‘ac:.'-ease in geed rates in all 3 stages
excopt at the initi'al‘ stage (20 DAS), At 20 DAS the uptake

. was riot found to bo not s:_l'gnix'?iéant whilph may be due.to

A



90

85 L.
80 |

- 75 L

«

=

~ 70L

¥ 65 |

4

l—

o

= 60 L

z

sl

© 55|

<4

E

z 50 |
45 |
40 |
35 |
30

Ay Ao Az
SEED RATES

FIG. 6. NITROGEN UPTAKE AT HARVEST AS INFLUENCED
BY SEED RATES.



80 |

75

70 |-

65 |

60 |

55

50 L

45

NITROGEN UPTAKE kg ha™!

40 L.

35 |

30

Cy Cz Cx
LEVELS OF NITROGEN

FIG.7. NITROGEN UPTAKE AT HARVESTAS INFLUENCED
BY LEVELS OF NITROGEN,



77

slower abuorption of nitregen in the initial stages of crop
growth., Ramkumar reddy et al, (1978) reported that nitro-
gen -ﬁptako dncreased with increased rate of seeding, Verma
(1972) pointed out that nitrogen uptake increased with dscrea-
sed seed rate explaining that greater feeding Zone available
pcrélmub possibly affscted the uptaske and affected translo-
cation of nutrients, There was numerical increase of nitrogen
uptake by "pinch® method though 'the increase was not statise
tically significant, Studies at CeReRe.TI., Cuttack (1984)
' ﬁdicated that better uptake of nitrogen was recorded from
sowing of VYN coated sesds dibbled than uncoated scads broadw
casted, This is in confirmity with the present findingy

The nitrogen uptake was not altered by the levels of
Mth. put the uptsoke was found to 1m:i"alg with lavels of

nitrogen at harvest, At harvest highest laevel of 90 kg ha'1

raocorded higheast uptake value of 80,3 kg ha"i. According to
abraham (1976) nitrogen levels exerted profound influence on
nitrogen uptake by Triveni and found that nitrogen uptske pattem
showed an increasing trend from maximum tillering to harvest,
Gopalaswany (1977) ::apor{:ed t-.hat increase in the rate of applied
. nitrogen £rom 0 to 200 kg ha pm&uced linear increase in the
uptake of nitrogsn, Sivappeh ot al (1969)_, Rai and Murthy
(1979), Sushamakumari (1931), Rac (1983), Surendran (1935) have
also reported similar resuits, |

Iv.2 Niérogen content of soil experiment

The results obtained revealed that varicus treatments
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@13 not alter the rosidual nitrogen content of the soll
aftor the expsriment, Thie indicates that some Quantity
of the applied and seil nitrocen was abacrbed by the
plants and ¢he pect of the soll nitrogen and applied
nitrogen might have lost by variocus means like leaching
ets,



SUMMARY



VI SUMMARY

A tris=l was undertaken at the Instructional farm,
college of Agriculture, Vellayani in Trivandrum District
during the viruppu season (first crop) of 1986487 to study
the merits gnd demerits of an age old local practice of
"pinch” method of sowing rice in certain specific locations
of the state, over the common broadecast meathod of sewing in
puddled soil. The cultivar used for the investigation was
oriveani, a short duration photoinsensitive variety evolved
at the Central Rice Research Station, Pattambi of the Kerala
Agricultursl University. The treatments included three
_rates of seading (60, 30 and 120 kg ha-l) two mathods of
sowing ("Broadcast® and "pinch" methods) and three levels of
nitrogen (50, 70 and 90 kg ha™'). The experiment was laid
out as 3x2x3 split plot experiment in Randimised Block
Design with three :aplicagionu. The results of the study
are summarised belows |

1. The diffarent rates of secding significantly
influenced the crop establishment per unit area, The crop
establishment was found to be higher for broadcast method of
sowinge The levels of nitrogen tried in théﬁexperiment ai4
not influence crop establishment, .

2, The various treatment studied in the trial viz,
rates of sowing, method of sowing and levels of nitrogen did
not influence plant height at any stages of growth, The plant
height is more a genetical phenomenon than influenced by

external factors,
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3. The number of tillers producsd increased
s.tgnificantly with increased meced rates from 60 to a0
kg ha 1. The mthods of sowing 414 not influence the
. tiller production. The number of tillers pmduced at
zhe inaremental levels of spplied nitrcgen vas Iinear

thouch the effect due to nitrogen st 90 and 70 kg ha"i

wvas on par,

4, ‘mm leaf aéeé index was not :_!.nfiuenq:ed by
g‘le various treatmentsg

5. an :lncrea*ve in sced rate ;’:‘mm 60 to 120 kg ha'1
cave a prcgresaive and aignificant : . incregse in
dry matter proﬂucbion at all stages of growth, But the
dary _mtter pmﬁucpim was not altored hy method of sowing,
Howsver dry matter productien waé significantly infiuenced
by 'incremnt;a of appliefi nitrogen and it was evidenced at
the -flowe‘x:ing and harvest stages onlyl_..'

B, ;rhe most :_i.mpcftant ‘y,ieldl attribute viz, the nume
ber of productive tillers per un:l.t -érea mcmésed with in-
'cmaée in seed rate uwp o 90 kg 1|1§"1,, wﬂ:h high;r sowing

1

rate of 120 kg ha™ the effect was quadratic; Similarly

highest'tilier profuction was obsefved with highest level of

nitrogen 90 kg ha=t

applied, OF the methods of sowing, the
pinch method produced mora number of productive tillers nume
erically, though it was not ﬁtatiatically significant over
broadcasf;.ingp] | | |

7. The other yisld attx;'imte such as spikelets/

panicle, length of panicle, percentage of unfilled grains

i\
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and thousand grain weight were not influenced significantly
by the treatment viz, seed rates, methods of scwing and nit=-
rogen levels,

8., Increased rate of seeding decreased the mean
weight of:panicle. Highest panicle weicht (2.02g) was obtalw-
ned with lowast seed rate (60 kg ha'i). The. weight progros
éively decreased to 1,33 g for the highest seed rate of 120
kg’ha-l. 'The welght of panicle progressively increased with
incremental levels of nitrogen., But the differcnce between
Ithe.levels was not significant. The mathods of scwing also
showed no significant influence on the panicle weight,
| -9. Enhancement of seed rate enhanced grain production,
An increase in rate of seeding progressively increased grain
yiesld, Although highest grain production was fegistered with
highest rate of seeding viz, 120 kg ha'1 tried in the experi.

wment, it wvas on par with grain yield obtained with 90 kg'hafl.

Enhancing réte_of sceding by 30 kg'ha'l from 60 to 90 kg ha'1
dncreased grain yield by sbout 28%, Grain yield was not chan-
ged éither by the methods of sowing or levels of nitrogen,

lb. An Increase in seed rate increased the straw yleld
progressively, highest straw production {6688 kg ha'"") was
obtained with highest saed rate (120 kg ha'i) and lowest with
lowest sead rate (4923 kg ha'i), Put the difference between
the highest rates viz, Qo;ana 120 kg ha'1 vas not sionificant,
Highest straw production was obtained with broadcast method,
But the diféerence between broadcast and pinch method was not

qignificant, Successive increment of nitrogen from 50 kg ha"t
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brought about a progressive increage in strow yleld but the
increase between levels was not significant,

11, The influence of various treatments on the hare
vast index wgs not aigqiﬂcant:.

12, Nitrocen uptake was significantly influenced by
gaed rate. Nitrogen uptzke increased with increase in sesq
rate, The methods of sowing did not influence nitrogen up-
take. The nitrogen levels ahb‘wed significant influence on
the nitrogen uptske, At harvest highest value was recorded
a8 80.3 kg ha~t with 90 kg N ha"l,

13, Witrogen content of the soil aftor experiment
was not influenced significantly by the varicus treatments,

14, For economical rice production in Triveni
variety of rice, 90 kg 'ha"'1 seced rate and S0 kg ha'I\II in broade
cast in puddlad soil were found to be optimm?
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APPENDIX X
weather datn during the crepping veriod (June=Oct. 1986)

Standsrd week Pate Rain- Temporature Relative
number S, fall . W%, Mine ﬁumidity(]%)
2gme  el4 703 321 2295 79,86
3 June 1521 83,8 30,25 22,69  .85.21
4 Juns . 2228 23,6 30424 '23?25 - BL,57 1
S June 26e5 30,74 22,99 80,93
6 quly 612 10,6 31,21 22,25 80420
7 qly 1315 69.4 30,7  23.36 02,86
8 July 20026 14,4 3.3 22,81 75450
o.July 27-2 11,6 3147 2.9 76,93
10 August 3.9 3374 28,51 22,99 63,29
11 august = 10-16  131,9  29,51 22.11 75,93
12 nugust 1723 — 31,25 _2&.06 .00
13 sugust  24-30 - 31.44 23,00 69.07
14 Auquet 31-6 3.6 3172 21,17 73,64
15 Sept. 7413 6,2 31,1 21,69 72,43
16 Sept. 14-20 52,4 30,001 22,42 76,21
17 Sept., 227 8.6 30,38 22,27 73,29
19 Sept. -4 - 42,4 29,87 2#499 69443

19 oOctobér 5-11. 7.0 30.59 . 22,59 79410




APPENDIX IX

Weather data during the last 25 years

honth Rainfall mm gzgeratumng. | ﬁﬁ,‘ﬁ&i‘{; (%)
Januvary 34,62 30,93 22,46 79,88
February 36.00 . 21,34 22.87 82,05
March 35,00 32,17 24,00 81,36
april 29,16 32,27 25,02 83.29
May 197,70 30,42 . 24,92 85,07
e 292,20 29,72 23,95 85,13
Fuly 220490 29,77 23,46 | 87.18
August | 138.63 30,12 23,22 86,02
September 150,28 29,70 23.36 85,77
october 264,14 29,91 23,76 | 87.41

Novembar 208,05 | 30466 23,81 86,97
Nocenber © 71,85 30,00 23426 24,28




APPENDIX TIIX

Average value of various observations

!

Crop.establishment (numher/mg)

NCe Teeatments
) 3 Das 5 D8 7 DrS 9 Al
1 ay b g 11,67 15,27 18,10 23,25
2 ay by oy 11,22 16,83 20,41 26,45
3 ag by oy 13,50 16,54 18458 24,44
¢ sy by 5,87 9,34 12,90 16,21
g aq b2 Cy GW90 9,75 | 16.4(? 20,78
6 ay by cy 4,43 6,40 8.98 11,15
7 &, by & 11,6 1543 18,79 | 24,28
8 ayb ¢, 16,66 18.59  23.82  29.%8
®  a,by oy 12,76  16.59 . 22,03 25,10
10 a, by o RY. 8.38 12,23 22,95
11 s, by o 4,26 8,14 15,05 21,82
12 a, by oy 5037 10,08 18,11 24,00
13 ag by o 33,61 17,78 2384 28,62
14 aq by c, 15,77 21,42 24,40 27.34
15 eyby oy 12,1¢ 17,05 22,30 27.22
16 ay by ¢ 7,01 12,89 20,27 26,33
17 ay by ey 6,10 9,79 16427 23,48
18 ay by o, 7.5¢ 11,97 19,95 24,67




AFPENDIX IV

aAverage value of various observations

Halont Of  Number of  Numbor Of Numbar of

NO. Treatpents plants at = tillers at tillers at tillers at
harvest (em) 20 DAS 45 DAS 70 DAS
1 a8 by g 72,93 141,33 260,00 359,33
2 8y b o, 64480 162,00 260,33 326,00
3 ay b oy 69,13 153,67 370,67 448,00
4  a byo . 67.27 114,33 204,33 345,33
5 g b, c, 70,73 183,33 284.67  330.33
6 & b,y 67,97 163,67  277.00  331.00
7 Ay by 67,87 236.67 336,00 396,32
8  a, b o 65.87 197,67 311,33 347.67
9  ay by Cq 69,80 240,00  487.67 563,33
10 ayb, o 67473 287,33 413,33 491,33
11 ., by oy 65.87 130,00 271,00 324,00
12 a, b, o 73.93 285,00 571,00 682,67
13 ag by o 67.53 177.00 400,33 484,67
14 a4 by o 67470 156,67 312,33  378.67
15 a8y by o 67,93 177,00 381,33  467.32
16 ay by o 73,53 170,33 342,67 421,67
17 a8y by C, 69420 . 160,67 333,33 392,00

[y
04
o

|73 ]

Mb‘

wﬂ

67,20 161,33 373,33 443,33




APPENDIX V¥

Average value of varicus observations

Dry matter , Number of No.0f
production at LAY at pr:t:c'hn-:'l::!.ve2 spikeletes
harvest {kqg) flowering tillers/ m“ per parnble

Vo, Traatments

1 ag by oo 7250 - 4,62 209,57 86.00
2 a; by o 7250 4,69 139,33 82,67
3 ay by o, 6458 . 4,78 249,67 82,33
4 8y b, 6055 4,48 205,67 78,00
5 ay b, e, 6125 - 4.37 206,00 77467
6 aq b,y o4 6125 - 4,05 217,33 71,67
7 ay by ¢ 6583 4.68- 321,00 70,67
8 a,b o 68208 - 5404 247,33 64433
9. a, b oy 7292 - 4,58 346.67 86,33

10 a, b, & 7500 - 4,32 341,33 83,57

11 a, by o, 9542 - 4,84 224,00 79.67

12 a, by oy 9333 4,72 465,33 88,00

13 ay b, o 7875 - 4.68: 323,67 79433

14 ay b o, 7202 - 4,59 243,67 87,33

15 ag by o 10792 . 4.65 344,00 86467

16 ay b, oy 6792 . 5,04 289,33 84,33

17 ag b, o, 7475 - 5,03 262,33 83,33

18 ag b, 0y 9718 - 4,61 332,00 76 400




APPENDIX VI

Average value of various.observations

1ength of Weight of Percentge Thousand

No, Treatments panicle panicle of unfil- grain weight
{cm) {~)] led grain (9) -

1 ay by o 19,82 1,84 26,00 25,69
2 ey b o 19,19 2,36 24,18 27,33
3 2, by o 19,18 2,31 25.58 20498
4 a; by 20460 2,51 33,00 18,72
5 a4 by s 20,52 1,13 21,76 18,72
6 ay Eb ¢, 21,08 1,99 30,91 18,72
7 ay by o 19,63 1434 30,39 18,72
8 a,b o, 19.60 1.15 20,78 23.12
9 a, by e 20,01 1,03 26,51  21.06
10 ay by oy 19,33 1,26 23.33 24,19
11 &, b, o, 19,25 2.14 21,66 23,90
12 g, b, o4 20,53 1.67 26.08 27,71
13 @y by o 19,09 1,06 27.54  23.86
14 a, b oo, 18,71 1.21 29,69 22,16
15 ag by o 20,15 1,52 22,00 21,47
16 ag by oy 20,16 1.10 26,98 20,05
17 ay b, o, 19,39 1.48 26434  25.63
18 ag by ¢y 19,42 1.65 24,13 23,98




APPENDIX VII

Average value of varicus observations

Ne. Preatments Srain yield .gtgaw vield Harvest

. (ka) (xg) . dndex
N a, by ¢ 3236 5897 0435
2 aq by 2669 4641 0,36
3 aq by ey lsoog 5296 0.36 .
4 aq by ¢, 2499 4477 0435
5 ay by Cy 2555 5241 0,33
6 aq by oy . :2555 - 3986 0,39
7 a, by ¢ 3180 5441 0.37
8 ay by ¢, issgz 5733 0.39
5 ay by 3407 . 5897 . 0436
10 ay by & 3521 5296 0,40
11 8y by <, 1748 6279 0.38
12 84 by 4 3691 6716 0,35
13 ag by < ésv7 - 6224 0436
14 a8y by ©, 3634 6607 0,35
15 ag b, oy 4932 7T 0435
16 ag by ¢ 3748 6770 0.36
17 ay by ¢, 3464 6497 0436
16 aq b, ¢4 3804 6661 0,36




APPENDIX VIIY
Average value of warious observations,

4

Wo.  Treatments 500" naes) c“fg;gigef*t
3 ay by 44403 1,99
2 aq by ¢, 2,659 1,59
] 8y b1 Cy 3.509 1.75
e ay by o 3,210 3455
5 ay b, o, 3,403 1,76
6 ay b, o4 2,124 1.48
7 ag by & 34997 1.88
8 a, b, o, 5,196 2.08
9 By By Oy 84432 1.93
10 ap by ¢ 4,730 1,20
11 a, b, o, 3.966 2.21
12 ay by 5,338 2,13
13 agy by o 4,835 2,02
14 ay by <, 5,006 1,36
15 ag by o4 6.011 2,20
16 aq by 5,365 2411
17 aq b, @, 4,591 1.93
18 aq by o4 50248 2,04

“r




APPENDIX IX

average values of various observations

93.35

4733

N uptake N content
No, Treatments at harvest of soil after
(kg) experiment (kg
1 ay by o 63.83 54400
2 a3 by o, 57,88 58467
3 a3 by oy 67.28 99,33
4 ay by 63.68 $4,67
5 aq by ©y 68,69 123,33
6 aq by o4 52,39 80,00
7 a; by ¢ 57472 109,33
8 a, by o, 70,54 ©1.33
9 a, by C, 53,93 79.33
10 a, by € 60,60 $5.00
11 ay by C, 87.76 53,00
12 aq b2 Cy 84,97 74.00
‘13 ay by ¢ 66412 02,66
14 ay by €y 76459 50.00
15 ag by ©4 129,89 102,00
16 ay b, ¢ 91,32 - 126,00
17 ag b, ¢, 77.76 104467
18 ag by Cq

¢y




APPENDIX X

Abstract of Analysis of variance tzble on growth
characters Crop.establishment (number/m?)

* HeSeSe

Source a.¢ .

: 3DAS . 5 Das 7DAS .. 9 DAS
Replication 2 29,43 39,96 216,90 347.40
Seed rate (A) 2 9,36 38,68 123,30  176.16

. Mathods of ' . '
oo .1 m3.22 - 787.38  460.55 315,31
Seed rate and _ , .
Mothods of 2 5.10 0.43 4,31 43,43
sowing {A&R) , .
Error = I 10 15,97 12,06 19,80 . 43,23
tavels of _ .3 ' .
nitrogan‘(c) 2 4,23 5.93 12,04 16.58
Mothdds of
of N (B % Q)

‘Seed rate &
Levels of N and 4 1,03 294 29,32 . 19,77
methods of sowing )
ASBEC 4 14,22 9,43 16.68  22.46

‘Brror 2 24 5,78 '8.30 13,66 = 16.20




APPENDIX ~ XI

Abstract of Anolysis of varisnce table on growth
characters, Height of plant {cm) at differeont stages,

Source a.f, MeSeSe .

. 20 pas 45 DaS 70 Da8 MHarvest
Replication 2 36,43  134.96 5.20 2.1¢4
seed rate (A) 2 12,02 65.06 14,48 0458
Methdds of - cam »
oo (2) 1 1.48 96 .45 41,60 16.17
AGB : 2 19.61 43,16 106,46 7.55
Error I 10 9,43 55,43 43,29 39,42
Lovels of ' . "
oreen () 2 3,59 68.85 0.02 25,07
B&C - 2 0.49 15,35 35,15 6.98
A&C 4 5,10 21,09 10.83 26,80
A&B&C 4 3,29 71,39 44,30 35,40




APPENDIX

X1Y

. Abstract of Anzlysis of varlan

character, number of tillers/m

stages of grovth

table en growth

at different

HM.5.8,

Socurece a, = —
20 'DaS 45DAS . 70DAS

Replication . 2 35#9.05 9520.25 ..11088.00
Sced rate (a) 2 22816,38  51118,00  57537,50
Mothod of Sowing (B) 1 280,13 167,00 15,00
A&B 2 65,13 4510,00  ‘14448,5
Error - I 110 2536,23 7088,60  ° 8920,00
e o () 2 4789.63 5979475  ©7620,00
s&C 2 §74.68 513,00 199,50
A&C 4 7279,00 . 18846,13  25917,25 .
ALB&EC 4 504,60  8088.25 . 8501,78
Brror - 2 24  3967.57 21801,63

15714,44




APPENDIX  XITY

Abstract 'of Analysin of variance on grewth characters,
Dry matter production (kg/ha) at different stages and

Leaf Arsa Index at flowering (ZAI)

. M8 8"

Source a.¢ ﬁgigg_ Dry tratter preduction

tog 20 a8 45 DAS 70 DAS  flacvest
neplication 2 7.14 142746,0 3245768.0 ©5606432,0  515144,0
Seed rates{n) 2 . 0,35  92432,0 48357216.,0" 1.8 2,1
ooy 1 0.0 108500,0 2604800,0 1457200,0  462090,0
AGB 2 049 53506,0 751952,0 ' 1392769.0  6133898,0
Error =1 10 0,23  34740.6 480307.2 2191770,0  17131S,2
Lovels 0f) 2 OelS 8720 543553.6' LGODS36.0 41740800
B&EE - -2 0,03  21264,0.. 556384,0. 2143260,0 $984.0
A&C C 4" 0,13  10457,0 S6G480,0 1107340,0  7124224.0
aGBLC & 0,17  42622,0 1726464,0 244588259  1168960,0
Error=2 . 24 0.3  29510,3  633528,0, 1170069,0  176597.3

by




APPENDIX Xxv

abstract of analysis of variance ofi yleld compoments of rice,

ME 8

rroducticae '

Longth of Weight of

Source . d.f ﬁé%gﬁmz panicle (cn"t) panicle (g)1
Replication 2 5170,3 1,00 . 7,35
Secd rate (a) ‘2 71817,00  1.53 2,49
Method of | - ' '
o 5 1 2360.0 4405 0421
A&D 2 2596,5 2423 0.74
Error = I 10 5609, 2,65 8,89
tevels of N (€) 2 50329,0 1.76 0,14
psc "2 1268,0 293 4,67
A&C 4 5010.0 0,36 0,40
AGBAC ' 4 | 5793,0 1,12 0.58

1.




APPENDIX XIV(a)

abstract of Analysis of varisnce on yield componenta of rice,

¥ES
- Number of Parcentage Thousand
Somrce d.£ apikelats/ of unfillied grain
panicle . grain . waight (q)
Replication 2 220,06 717,06 2.14
Seed rate (a) 2 81,06 31.34 10,47
gﬁgggg o 2 BT 0,20, - 1,22 .
A&B . 2 397,47 . 22,83 122,19 .
Error = T 10 75.23 97,50 4439
tevels of R(C) 2 . 32,17 84,65 12,590
e 2 130,80 7,93 - 22,95
A&C ) 195,72 54,47 11,58
AGBSC 4 27,07 30,416 15,42

' =




APPENDIX XV

Abstract of Analysis of variance on vield of riee,
gralin vield (kg/ha) straw yield (kg/ha) Harvest index

Smrce‘ Gofa Grain viold M'sétszf.-aw vield  Haorvest
{ko/ha) (kg/ha) IndcK.
rReplication 2 74524840 ' 140 1,10
Seed rates (a) 2 4678752,0 1.4 1,67
gﬁggﬂg?(gf 1 - 120832,0 - . 233089,0  1.85
A& 2 495008,0 1408064,0 2,46
Error-I 10 186659,2 1187955.0 1.29
Levels of N(C) 2 90688 ,0 414720,0 5401
BEC 2 4928.0 772416.0 6,36
AEC 4 215008,0 948704 .0 1,21
A&B&C 4 122449.0 1062616.0 7.49
Ereore2 24 33720747 1077248,0 1,02




ADPPENDIX Xvr

Abstract -of Analysis of wvarlance table on ccocnomics

of rice production (*000 rupees)

d'f

. Beenomie of riee production

Sourea ;
Net return | COst-benefig ratio

Replication 2 " 7052192 0.2724762
Seod rata (a) 2 1,826192 " 03476257
ggggggﬂ(gf 1 718912 2.896118
ASD | 2 628090 0.1559228
Error-1 10 48172,8 0,1067551
Levels of ¥ (€) 2 520576 8339601
B&C 2 233656 0.4616776 |
a&C 4 1263429 0.4894715
ASBEC 4 2316240 0.13101582

24 1966771 042267842

EXror=2




APPEIIDIX XV1X

Ahstract of anglysis of variance table on N uptake
(kg ha“li at different stages of growth, and W conteont
of soil after experiment (kg ha'1)

M. s - s *»

Scurce d.£ 20 DAS 45 DAS 70 DAS HARVEST N content
of =moil
after expe-
ri ment

Replication 2 08,02 917,59 1287,.66 25,13 21090.24

Seed rate () 2 60,11 1914,.95 4723,28 3502.,13 381,41

Mathod of

sowing (B) i 139,28 5470 177:.97 223,91 342,50

A&B 2 44,54 122,88 263,13 570,38 170315

rLevals of .

Ritrogen (C) 2 3.1% 38,88 270,22 77162 660,06

B&C 2 18,58 363,18 625,55 399,20 2878,31

ALC 4 10,18 244,30 277,73 1062,40 2219.41

ASBEC 4 48,14 467,07 1140.15 801,05 1959,63

Error=2 24 23,83 224,91 5592 886,52

137.13
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ABSTRACT
To £ind out sdvantages and disadvantages of a

popular method of sowing rice viz. "pinch” method over
common method of broadeast sowing of rice in puddled soll,
an experiment_was conducted at Instructional farm, college
of Agriculture, Vellayani, Trivandrum Pistrict during the
first crop season of 198687, The treatments consisted of
three rates of sowing (60, 90 and 120 kg ha“l) two methods
of sowing (broadcast and -pinch) and three levels of nitro-
gen (50, 70 and 90 kg ha'l). The experiment was replicated
thrice in split splot in Randomised Block Design. Triveni
variety of rice was used for the experiment,

| The establishment rate was highest with a seed rate
of 120 kg ha~ in broadcast method, The growth characters
such as plant helght and leaf area iridex were un affected
by the treatments, Highest dry matter were obtained with
highest seed rate and level of nitrogen. YThe maximum num-
ber of tillers were obtained with medium seeding rate of

90 kg ha'1 and a rate of 70 kg N 1'1.31""1 gave the tiller count

similar to 90 kg hs™l,
The spikelet numker, length of panicle, thousand
grain weight and percentage of unfilled grains were not
altered by the treatments, but the weight of panicle was
significantly influenced by seed rates, The number of

productive tillers were altered by the rates of seeding and

levels of nitrogen. Highest tiller count was recorded with



-1 .nd a nitrogen level of 90 kg ha~2,

seed rate of 90 kg ha
Grain and.stravw yield vare highest with a sced rate
of 90 kg ha~Ye The harvest index vas not affected by the
treatments, | | |
Nitrogen uptake was highest with highest seed rate
i20 kg ha'i. The other treatmentz showed no effect on N !
uptakeas - _
A saed rate of Qo'kg'hi“i and a niErOgen lovel of
g0 kg ha?& in broadcast in puddled apil were €ound to be
optimum in Trivend rice variety for sconomie rice profuce /

tion.
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: of Registrar, XAU.

AR

As per the reference cited above,; the M.Sc.{(ag.)
final examination of Sri.N.K. anilkumar (84-11-16) was
conducted cn 18.10.1989. As per the regulation 34 e of
the KAU Academic Hand Book, I am enclosing herewith a
copy of the thesis entitled YRasgponse of rice to methoés
of sowing under varying seed rates and levels of nitrogen"
for favour of necessary action, ' '

Encl: One copy of the thesis mentioned above.
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