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I. INTRODUCTION

Rice is the staple food of more than half the
population in the Indien Union and forms the most important
food crop. India has the largest area ( excepting probably
the Peoples Republic of Chinz ) under this crop and 1t is
the second biggest producer of rice in the world. lice
occuplies nearly 35 million hectares in India but the average
yield is only 1.1 tonnes per hectare in contrast to a2bout
4 tonnes per hectare in Japan, Thailand, Italy, China,
Phillipines, tpain and Formosa. Though the area under this
erop is large, the totael production fells short of its
reguirements, because the average yleld of rice i=
disapnointedly poor and there is a heavy populetion pressure.
This sugrests need for enhancing the per hectare per unit
time outturn.

Mzharashtra State during the year 1973-7% had zbout
13.59 lakh hecteres under paddy with total production of
16,40 lakh tonnes. Bhandara and Chandrapur districte, which
are major rice produecing areas of Viderbha, contribute about
91.6 per cent to the production of rice in this region and
cover nearly 5.00 lakh hectares under peddy with an annual
production of approximately 4.7 lakh tonnes. The ner hectare
yield in Vidarbha is low as to that of Mazharashtra which is
the same story of our national yleld of paddy per hectere.
As such, in order to increase the yield of this crop it is
essential to find out or select varleties which will be
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suitable for lowland conditions, where adequate manuring,
irrigation and timely cultural operations could be given.
tmongst these, varieties and fertilizers are of paramount
importence in improving the yield.

The lodging nature and low fertilizer response of
traditional tall indicas have been overcome to some extent
with the introduction and selection of dwarf varieties
though they still need improvement in cuality and other
desirable characters to meke them marketable and profitable
to the cultivators. The work on this direction has been
taken-up by breeders since last few years at AICHIV, ‘yderabad
and CRRI, Cuttack. As a result varieties possessing the
type of morphological structure and developmental pattern
favourable for the officient utilization of sunlight, water
end fertilizer and consequently with 2 high yleld potential
have been evolved. The pay off started with releasse of a
coarse grain high ylelding dwarf vericty Jayes in 1968,
Subsequently the fine grein varieties like fona and Jayanthi
vere released, which have shown good results in mini-kit
trials conducted in various states under AICRIP, [ imultaneously
the new medium grain hybrids Satya, ‘oorya and Suhasini
have also shown promising results in the demonstrations
plots and mini-kit trials conducted in the Konkan region
of Maharashtra under the supervision and guldance of !Mahotma
Phule Krishi Vidyapeeth, Rahuri. The promising results of
all these varieties in the various parts of the country
have given a new hope to increase the yield. The full



genetic potential of these varicties can only be exploitec
under adequate fertility conditions.

Nitrogen has been called the "King-pin" in paddy
fertilization ( Lindt 1953 ), due to almost universal
response to its application under most of geophysical
conditions, Many investigators reported that the nitrogen
deficiency is extremely wide spread in paddy soils of India.
There 1s no place where the application of nitrogen has
failed to give response ( Ramizh 1951, Ray Chaudhari 1952
and Sethi gt al. 1952 ).

vith application of higher doses of nitrogen,there
are correspondingly higher needs of phosphate for bulaneed
fertilization. If phosphete is limited plants do not grow
normclly and yields are depressed at reported by [ircar
and en ( 1941 ) and Adyer ( 1946 ). Phosphate fertilizetion
i1s essentiel not only for increasing the yield, but is also
beneficial for growth, tillering, root development of paddy
and counterzeting the adverse c¢ffects of cxecess apnlieation
of nitrogenous fertilizers. ‘iesvonse of nitrogen varies
depending on {actors like climate, soil fertility, method
of eultivation, the amount of nutrients supnplied and the
vandety grown ( Ishizuka 1965 ), The nitrogemous fertilizer
requirement of high ylelding varietiee of paddy are very
high. The optimum requirements of fertilizers of these high
yielding varieties of paddy are not yet clearly known. /
clear 1dea of the nitrogenous fertilizer recuirements for
these varieties will greatly reduce the noscsible wastape
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of ap-lied fertilizers, espeeially in the context of
econonising the fertilizer use, on one hand and elso bring
about the full expression of the genetic potential of these
varieties which is very urgently needed today. llowever,
data on fertilizer responses and economics of fertilizer
use for these high ylelding paddy veriecties are rather
limited under Nagpur condltions.

kith this background in view, an investigation was
carded out " To study the yield potential of six prouising
peddy varieties viz, Jays, “ona, Jayanthi, Catysz, Soorya
end Suhasinl under different nitrogen levels " during Fharif
1974 at Agricultural College !'arm, Nagour.



In the present investigation, attempts were made
to study the yield potential of six promising rice verieties
under different nitrogen levels. Therefore, the relevant
research wvork carried out at different places on these

espects is reviewed in this Chapter.

Tanaka gf gl. ( 1958 ) observed that the height of
paddy was increased by nitrogen application.

Taneka gt al. ( 1959 ) found that meximum tiller
number in all paddy varieties reached at about 30 to 35 deys
after troansplanting and tillering was positively correlated
with nitrogen content in plants.

Tanaka ( 1964 ) working at the Inter-lational Rice
ilegearch Institute, Phillipines reported that shoot height,
maximum number of tillers, percentage of effective tillers,
LAI and panicle to strev ratio generally decreased with
higher doses of nitrogen.

Taneka and Kawano ( 1966 ) reported that 1./I of
naddy inecreased with the applicetion of nitrogen due to
increese in the number of tillers and leaf size.

Joshi ( 1967 ) found that nitrogen apnlication
enhaneced the plant height, number of tillers per nlunt,
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number of functional lcaves, leaf area, L/I and dry matter
production but delsyed the flowering in T (N)-1 at Hagpur.
£imilar results were reported by Urkande ( 1968 ).

Kalyanikutty g gl. ( 1969 ) found that increase
in the level of nitrogen has increased the plent height.
&imilar results were rcported by Singh ( 1971 ), Michael Haj
et al. ( 197% ) and Natrejan g al. ( 197% ).

dnha ( 1970 ) recorded increase in total dry matter
production of paddy per kilogram of added nitrogen bveing
73.8, 42.2, 4.4, 32.6 and 13.8 kg for L0, 80, 120, 160
and 200 kg Il per hectare treatments respectively.

Ramanujem and Sakharem Rao ( 1971 ) reported a
positive relationship of shoot height with nitrogen levele,
whereas the root length showed a negative trend. lumber of
tillers per hill, shoot weight, root weight and shoot / root
ratio were evidently influenced by nitrogen levels.

Reut ( 1973 ) reported that application of fertilizers
at the rate of 100 kg N and 50 kg Pu0g per hectare had
significantly increased the mean plant height, rumber of
tillers, functional leaves, leaf area and total dry matter
sccunulation per nill over the fertilizer combination of
50 kg N and 2% kg P05 per hectare. Cimilar results were
reported by Mahant ( 1974 ).

be. Effeets of nit ield by cters :

Panchabhal ( 1958 ) found that the length of earhead,
number of spikelets per panicle, grains per panicle and
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density of earhead increased with increase in the dose of
nitroger.

Yamada ( 1959 ) observed more number of peniecles
only at higher levels of nitrogen. He further recorded
increese in percentage of sterility in paddy with increased
dose of nitrogen.

Tanake ( 1965 ) reported that the percentage of
f411led greins generally, decreased with the inerease in
nitrogen supply in either groups of varicties.

Koregave ( 1967 ) found that with inereased nitrogen
anplication i.e. 125 kg N per hectare, there was increase
in number of panicles and greins per hill and to = little
extent in test weight but beyond this there was a decrease
in these charaecters.

Joshi ( 1967 ) reported that the number of panicles
per hill and rachis per panicle, length of panicle and test
welght were enhanced by nitrogen apnplication in T(i)-1 at
Negpur.

Hay Chaudhari ( 1968 ) noted a striking inecrease
in the panicle number per hill of T(l)-1 and Taichung 69
as & result of nitrogen fertilization.

Urkande ( 1968 ) found that the length of paniecle,
number of panicles per plant, number of grains per plunt,
welght of grein per panicle and yield of grain per »lant
were enhanced by nitrogen application.

Kelyenikutty et al. ( 1969 ) found that addition of
nitrogen increased the number of tillers and weight of
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thousand grains. The panicle length and number of grains
per panicle got increased by higher levels of nitrogen
in all the varieties tested.

Ranganathan gt al. ( 1970 ) reported more panicle
length, number of grains per panicle and test welght with
100 kg I over 50 kg N per hectare.

Ramteke ( 1971 ) working =t the College of /griculture,
Nagpur observed that 100 kg K per hectare significantly
increased the number of fertile spikelets per paniele,
length of panicle, weight of panicle, number of panicles
per hill and test weight than 50 kg N per hectare. »

Majundar and DilipKumaer ( 1971 ) reported that
nitrogen fertilization significantly increased the yield
attributes and maximum increace in yield components was
obtained with 7% kg N per hectare. Test welght of grain
recorded significant decrcase with inereasing doses of
nitrogen.

Singh ( 1971 ) reported that effective tillers,
penicle length, number of fertile and sterile spikelets
and grain yield per panicle inereased with the increase
in nitrogen level from 0 to 160 kg I per hectare in the
verieties T(N)-1 and Tainan-3.

Panchaksharaiah gt al. ( 1972 ) reported that Jaya
produced maximum number of panieles per square metre under
all the nitrogen levels viz. 0, %0, 80, 120 and 160 kg N
per hectare, which was followed by Padma and {-70%5. Maximum
panicle length wos noticed in the local variety £-709,
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vhieh was followed by Jeya and Padma. The number of
gpikelets per panicle were meximum in Jaya followed in
the order by Padma and £-705.

Raut ( 1973 ) noted a prominent effect of fertilizer
annlication on yield e.ontrllmtinx cheracters. Fertilizer
avnlication at the rate of 100 kg N + 50 kg Py0g per hectare
was significantly superior to 50 kg N + 25 kg Pp05 per
hectare in increasing the number of panicles per hill,
welght of panicles per hill, rachis number per panicle,
welght of fertile spikelets per panicle, hulling percentage
and the test weight.

Michael Rej et al. ( 1974 ) reported increase in
number of fertile grains ser paniecle and length of nanicle
with inecrease in the level of nitrogen. Highest levels of
nitrogen tried i.ec, 250 kg N per hectare has recorded maximum
mean length of panicle.

Netrejan gt pl. ( 197% ) observed significant increase
in the length of panicle with increase in the level of
nitrogen, however the number of productive tillers, number
of grains per panicle and test weight were not influenced
significently.

c. Effects of nitrogen fertilization on yield :

tharma and De ( 1969 ) observed that the response to
nitrogen was quadratic and the optimum dose was between
120 to 150 kg N per hectare for varlety Padmo under Delhi
conditions.
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Lenke and Behera ( 1967 ) reported éhat the grain
yield of introduced short strawed rice varieties inecreased
lincarly with inerease in the rate of nitrogen upto 120 kg
¥ per hectare, but long strawed local cv. shoved significant
responses upto 80 kg N per hectare only.

Rao ( 1969 ) while studying the response of high
yielding varieties at C.R.R.l., Cuttack noted that medium
duration varieties Jaya and IR-8 produced significent
differences in yleld upto 150 kg I per hectare but the
economic level was found to be 100 kg N per hectare only.

Sinhe ( 1970.) found a progressive increase in the
grain and strawv yleld of paddy with additional apolication
of nitrogen. The optimum dose of nitrogen for IR-8 was
found to be 120 to 160 kg per hectare.

Raut ( 1970 ) reported 100 kg N per hectare as an
optimum dose for variety Jaya.

Ramanmujam and Sakharam Rao (1971) observed a gquadratic
response with regerd to grain yleld and concluded that nitrogen,
beyond 90 kg per hectare did not contribute for the yield.

Kulandavivelu and Kalla;;an (1971) conducted trials
vith rice ev. ADT-27 where O to 180 kg N per hectare was
applied in equal split dressings at planting and 30 days latter
and found that the yield of paddy inereased upto 120 kg N per
hectare, but the optimum rate was 78.5 kg N per hectare,

Verma and Srivastava ( 1972 ) reported that 178
paddy geve the maximum yield of 40,46 quintsls per hectare
with maxirmun net profit of Rs.2,344.57 per hectare by using
140 kg N per hectare as against 80 and 100 kg N per hectare.
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Singh and Malik ( 1972 ) observed that the dwarf
rice ¢v., IR-B8, Padme and T(l)-1 shoved greater yield
regponses to nitrogen applied at the rates of less than
100 kg per hectare. Maximum paddy ylelds of Padma and
T(N)=1 were given by apnlication of 179.3 and 137.0 kg ¥
per hectare, rcepectively. The most profitable level of N
application for T(l)-1 and Padma were 116.85 end 139.01 kg
per hectare respectively.

Pillai et al.( 1972 ) reported that yield response to
nitrogen was cuadratic, the optimum rate being 94,4 kg N per
hectare and the economic rate was 76.6 kg N per hectare in
dvarf indica paddy ev. Annapurna.

Panchaksharalah, gt al. ( 1972 ) reported that Jaya
and Padma responded upto 160 kg N/ha and the economie dose
was found to be only 120 kg !l per hectare.

Rethinam ( 1974 ) reported that quadratic form of
response curve was found to be the best it in Padma and
it was found that edditional yield due to fertiliger
application wes maximum at the level of 160 kg N per hectar:
and the additional income at this level was Hs.1,69%.50 per
hectare.

Natrajan, gt al. ( 197% ) reported 180 kg N per hectare
as an cconomicel dose for the variety Jays.

Kalyanikutty end Morachan ( 1974 ) reported that the
varieties differ in their response to nitrogen fertilization.
The optimun doses of nitrogen were 39 kg per hectare for
TKM.6, 106 kg per hectare for ADT-27 and 157 kg per hectare
for Cl=33.



Rajgopalan gt al. ( 197% ) found that the response
to nitrogen was quadratic and the optimum economic level
of nitrogen for varieties IR-20, CO=-36, Bhavani, Jayanthi
and fona was 102.5, 92.6, 87.7, 110.3 and 82.9 kg per
heetare respectively when the price of nitrogen was
considered as Rs. 3=00 per kg and paddy as Re.1=00 per kg.

Bathkal and Patil ( 1968 ) studied the grain yield

response of four rice cv. to the application of 0 to 150 kg
Il per hectare in the Xharif season and found that the rice
cve. T(l')=1 showed a progressive yleld response to the
application of nitrogen upto 100 kg per hectare whereas
rice cv. Dodge, ./ «70 and Basmathi showed & response upto
50 kg per hectare.

Bhapkar and Jadhao ( 1969 ) and chastry ( 1969 )
reported the superiority of Jaya by recording 10 per cent
higher grain yield than that of IR.8 in all the trials
conducted under All India Co-Ordinated Rice Improvement
Project in most of the rice growing states of India. Padma
had produced 10 to 20 per cent less yield than IR.8. These
findings have been confirmed by Kenwar and Mahapatra ( 1971 ).

thastry ( 1969 ) from the yleld data of 8 locations
for Eharif 1968 at 50 and 100 kg N per hecteore levels
indicated that the lovering order of superiority for nitrogen

responsiveness in four paddy varieties was Jaya, Iii-8, T(l)=1
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and Padma. The percentage increase in yields from 50 to
100 kg Il per hectare for T(N)-1 , IR-8 and Jaya was 1k,
1% and 18 reepectively.

Mehapatra and Panda ( 1969 ) observed that 100 kg
Il per hectare was by far the optinum dose in case of all
the three varieties tested ( Jaya, Padma and B.CG.6 ) and
higher levels of nitrogen at 150 and 200 kg per hectere
did not significantly increase the yleld over 100 kg N
per hectare.

Yogeswars Hao and Padmanabham ( 1971 ) obtained
significant differences regarding grain yield among different
varieties viz. IR-8, Padme, Cauvery, Jays and MTU-20.

IR-8 recorded highest meean grain yield of 3,764 kg per
hectare. “ignificant differences were also recorded among
nitrogen levels. A dose of 150 kg N per hectare has recorded
significantly higher grain yield over other levels.

Mahspatra and Bapat ( 1971 ) found that the yield
response of high yielding rice variety 'Jaya' to 1 kg
nitrogen applied at the rate of 120 kg per hectare wvas
14 kg paddy, compared with 7 kg in local variety. The
response to 1 kg P Og at 60 kg per hectare level of
applicetion, in addition to 120 kg N per hectare was
20 to 25 kg paddy in varicties Jaye and Padma.and 16 to
18 kg in the variety IR-8.

Munegowda ( 1971 ) obtained 59.0 cuintal per hectare
yield in Kharif and 81.0 quintal per hectare in summer in

case of variety Jaya. On an average, the grain end straw



N L

yield vas more by 2 and 3 quintals respectively in Jaye
than IR-8., Among the finer strains, Padmae and Hemsa were
found to be at par.

caini ( 1971 ) reported from triasls conducted at
Ludhiana, Curdaspur and Kapurthala in the Purjab State that
rice cv. Jaya gave average paddy yleld of 87.0 guintals
per hectare compared with 82.5 quintals per heetare in ecv.
IR-8, In 126 trials on formers fields Jaya outyielded.
IR-8 by an average of 333 kg per hectars.

Singh and Varma ( 1971 ) observed in T(N)=-1 that
increasing the rates of nitrogen from 40 to 160 kg per
hectare increased the average paddy ylelds from 2.93 to
4,96 tonnes per hectare.

Veeraraja Hrs and Mehadevappa ( 1972 ) stated that
IR-8 and Jaya responded upto 120 kg I per hectare whereas
IR-5 resvonded only upto 80 kg ! per hectare, when = basal
application of 5000 kg green manure per hectare was done,

fumbali and Cupte ( 1972 ) found that the varieties
Jaye end IR-8 exhibited almost similar performance under
all the five levels of nitrogen tried. The highest grain
yield ves obtained with 155 kg N per hectare application.

Deyanend gt al. ( 1972 ) concluded that all the
varieties responded to 150 kg K per hectare while few of
them like T(I')=1, Tainsn-3, Jays and B.G.6 showed significant
increese in grain yicld even upto 200 kg N per hectare.

Rangiah ( 1973 ) suggested 180 kg N per hectare as
the optimum dose for high yielding verieties. The yield
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potential of different varieties was found to be proportionate
to the duration of the cron. Varieties IR-% and IR=-8 vere

on par and wers found to be better than Jaya which was
superior to Pedma and Hamse. Varieties IR=-8 from long

duration group and Padma from short duration group recorded

highest profit per hectare.

3. Henuring x varieties interaction :

Raut ( 1970 ) reported significant nitrogen x veriety
interaction at Agricultural College Farm, liagpur.

Hamteke ( 1971 ) out of the several interactions
gtudied, found that nitrogen x varieties interaction was
found to be significant in very few characters namely, dry
matter production at 65 dnys, weight of panicles per hill,
rachis number per panicle, welght of sterile spikelets per
hill and grein yield. In general these charncters were
found to increase with increase in nitrogen doses in 2ll
the varieties tested.

Yogeswara Reo and Padmanabham ( 1971 ) found the
intcraction between variety and nitrogen levels to be
highly significant, In case of IR-8, 100 kg N level was
found to be significant over O and 50 kg N levels, but on
par with 150 kg K level. The highest grein yleld was recorded
vy IR-8 at 200 kg N per hectare.

tinglachar ( 1973 ) reported that the grain yield
differences due to nitrogen, variety and nitrogen x varicty
interaction were significant. Jeyz outylelded all other
varieties and showed higher response upto 150 kg I per hectare,
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Raut ( 1973 ) stated thaet nitrogen x varieties
interaction was found to be significant in dry matter
production per hill and weight of fertile spikelets per
hill, Meximum dry matter was produced by Jaya with 100 kg
¥ + 50 kg P,0g per hectare. Velght of fertile spikolets
vas recorded more in Jaya with 100 kg I + 50 kg P20t per

hectare.

4. Effects of nitrogen fe ation on Lstiie pitio

Panchabhal ( 1958 ) reported that the inereasing
dosea. of nitrogen recorded increase in grain and strow
yield and videned the straw : grain ratio.

Tanake gf al. ( 19958 ) reported that the grain to
straw ratio generally decreased with the inerease in anplied
nitrogen particularly at higher levels. This decrease was
more prominent in low nitrogen responsive variecties.

Koregave ( 1967 ) reported that grain to straw ratio
progressively dropped with increased nitrogen levels.

Joshi ( 1967 ) reported that the grain to straw ratio
in T(N)-1 wves highest 1.e. 1.31 in the control. With the
nitrogen {ertilization this ratio was dwindled down and
was 1,12 in 150 and 300 kg N per hectare,

Lekhdive ( 1968 ) found that the grain to straw
ratio wes lowered with an increase in nitrogen levels in
both the varieties T(N)=1 and N.P.130. The average grain
to strav retio for Fe.P.130 was 0.75 and thet for T(1)-1
was 1,06,



-.170.

Mahant ( 197% ) found that higher fertilizer
combinations recorded s=lightly less grain to strawv ratio
as compared to & lower fertilizer combination.

5. Lfuwality gbudies in vaddy :
a. Lffects of pitrogen on quality :

Sweminathan ( 1964 ) reported the increasse in
protein content of rice with inereasing levels of nitrogen.

Raut ( 1970 ) observed that the protein content of
grain was enhanced by nitrogen application.

Babe ( 1971 ) found the grain protein content of
40 rice cv. given 90 kg I per hectare ranged from 6.56 to
12.86 per cent.

Muthuswamy et al. ( 1973 ) in an experiment to study
the effect of forms and levels of fertilizer nitrogen on
the quality of certain high ylelding varieties, found thst
forms and levels of nitrogen had ro effect on the crude
protein of grain.

Sadayappan and Kolandaiswamy ( 1974 ) reported that
protein content increased with increasing levels of nitrogen.
The maximum content of 12.09 percent protein in the grain
was recorded by 200 kg N per hectare. {imilar results were
recorded by Krishnaswemy gt gl. ( 1974 ).

Subramanian et al. ( 1974+ ) in en experiment to
study the effeet of graded doses of nitrogen and the method
of plenting on the protein content of rice ( IR-8 ) grain
revealed that the nitrogen levels had no significant effect

on the protein content of grain.
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b. YVarietal differencec in respect of protein and hwlling
percentagesg

Joshi and bhapkar ( 1969 ) reported that Ii-8 had
more protein and milling percentage than T(l)-1.

thastry ( 1970 ) at Hyderabad reported that the
varictics Jaya, IR-8, Padma and T(N)-1 had 8.21, 7.67,
7.89 and 8.39% per cent protein and their hulling percentages
were 70.5, 70.4, 76.1 and 76.2 respectively.

Ramteke ( 1971 ) reported that protein contents in
Jaya, IR-8 and Padma were 9,03, 9.03 and 9.01 per cent

respectively,

6. Correlation studles @

Sadanathan ( 1958 ) found that the yield of paddy
was positively correlated with plant height, effective
tillers , and length and density of panicle.

castry et al. ( 1967 ) found that grain yield of IEK-8
was positively correlated with number of ear bearing tillers,
plant height and number of sterile grains per plant.

Bains gt al. ( 1969 ) reported positive and significant
correlation of yield with the mmber of grains per hill
and 1000 greain weight.

Sarathe gt al. ( 1969 ) found that the yleld was
positively correlated with panicle length, the number of
tillers per plant, and the 1000 grain welght in high ylelding
varieties T(l)=1, IR=8, Tainan, Norin-1 and Nushai. Further he
found that the association of these component characters with
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yield was significant at low fertility level ( 50 : 25 : 25
and non-cignificant at high fertility level ( 100 : 50 : 50 ).
The high doses of fertilizers reduced the association among
the yleld and its component characters.

Reut ( 1970 ) observed that the correlation coefficients
between grein yield and final plant height, weight of
panicles, length of panicle, rumber of rachis per panicle,
length and breadth of grain wore positive and significant
in a1l the varieties tested. However, the fertile grain
number was significant only in Jaya, Bluebelle end IR=-8,

The varieties Padma, Jaoys and T(I)=1 recorded significant
values in case of 1000 grain weight.

Cupta and Padalia ( 1971 ) reported in trials with
6 rice cv. that the paddy yileld per plant wos positively
correlated with number of effective tillers, mmber of
grains per plant, number of grains per ear and ear weight.

Ikio Osada g 2l. ( 1973 ) obtained e very high
correlation of percentage of ripened grains and thousand
grain weight with the yield.

Mishra gt al. ( 1973 ) found out from the results of
trials with 49 dwarf rice cv. that the contribution of yield
components to grain yleld was in the order of number of
greins per paniecle grain weight nmber of panicle
bearing tillers.

Lenka and Misra ( 1973 ) studied the path-coefficient
analysis of yield in rice varieties and reported that the
number of panicles and grains per panicle were important
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determinants of yield in varieties IR-8, T(N)-1, Iala and
Ptb.10. Panicle length wes a more importent yield determinant
in Ptb.10. The test weight was of minor importance in all
the varieties except T(N)-1.

Palanisvamy ( 1974 ) reported that grain yield in
rice possessed significantly high positive correlation
with panicle length, number of grains and number of
productive tillers. Neither the fertility statues nor the
number of seedlings per ﬁill or differences in spaecing
between two adjacent plants in transplanted crop seem to
affect the above relationship adversely.



III. MATERIALE AND METHODS

The main objeet of the experiment was " To study
the yleld potential of six promising paddy varietiecs
under different nitrogen levels ". The details of the
materinls used and the methods followed during the course
of the present investigetion are given in this Chapter
under the following heads.

1. Details of the experimental materials :

1:1. Lxperimental site :

The experiment was laid out on the /igricultursl
College Farm, Nagpur at Telangkhedi Elock during Kharif
1974, The topography of experimental field was fairly
uniform and levelled.

fodl samples upto 20 cm surface depth were taken
at random from each plot before transplanting and were
analysed for various physico-chemical nroperties of the
so0il. Mechesnical analysis was done by Internstionsl "ippcte
Method ( Piper 1950 ). Nitrogen was estimated by the
modified Kjeldhal's method ( A.0.A.C. 1955 ). Totsl
phosphorus was detemined by smmonium molybdate method
( Piper 1950 ). Total K0 was estimated by using ilame
immigsion tpectrophotometer ( Jackson 1958 ) snd ni vy
the Beclman's gless electrode pH meter ( Jackson 1958 ).
The data obtained on the mechanical and chemical analysig
is presented in Teble 1.
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Ipble 1 : Mechanical and chemieal composition of the
soil ( 0 to 20 em ) ef the experimental nlot.

B Results of the
Particulars analysis(per cent)

As Heghenical composition

1. Coarse cand 16.30
2+ Fine sand 26.10
3. st 23.90
L, Clay 28.70

B.  Chemicel composition

1. Total nitrogen 0.137
£+ Total phosphorus 0.163
3. Total potash 0.028
%, Soil reaction ( pH ) 7435

From Table 1, it is apparent that the soil was
sandy loam in texture, high in total nitrogen with adequate
totel phosphorus ani total potesgh. It was slightly alkeline

in recction.

1:2. Cropping history of the experimental plot :

The previous cropping history of the experimental
field for the last three years is presented in Table 2.
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Table 2 : Cropring history of experimental plot.
Crops grown in
Year
Kharif season Rabl season

1971 - 72 Paddy vWheat

1972 - 73 Peddy Wheat

1973 - 74 Paddy Paddy
197% - 75 ( Present investigation on paddy)

1:3. Climete and weather conditions 3

Nagpur ( latitude 21°,10°" and longitude 79°.19°% )
is situated 321.3 meters above the mean sea level and has
a subtropical climate.

The meteorological data for the paddy growing period
from June to December 1974 in comparison with last 23 years
averages as recorded at Agricultural College Famm, lagpur
are presented in Table 3.

Data from Table 3 revesled that there was no
substential deviation in mean maximum and mean minimum
temperatures of this year as compared to last 23 years
average of different months, except in the month of Ceptember
wvhere this year mean maximum tempersture was 3.07°C more
than the last 23 years average. The rainfall recorded
during the period of experimentation was 99.60 cm received
in 58 reiny days ns compared to last 23 years average of
112.17 en received in 67.79 rainy days. The rainfall was
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Table 3 : Meteorological data for Kharif 1974 in eomparison

with last 23 years averages.

Yeen monthly tempera- :lesn monthly :Vo.of reiny Mean

ve ws s

Month ture O¢ :rainfall(em days relative
M Xint inii . ‘humidity
Max. axe o ¢ lMean s Last H -
23" 1974 23 197 of 197w :23 irs. VT NITH 2t
Irs. irs. : 23 imean i e
: Yra, s ; (Per cent)
June 35.22 37.6 25.28 26,1 20,95 17.02 11.26 13 50.79
July 32429 324 2We23 <cl.6 .78 28.08 17.39 18 87.80

August  29.33 29.8 23.96 23.7 26,71 23.92 19.93 13 8%.50
September 31.73 34.8 23,69 23.9 21.90 3.80 13.1% 5 80,50
Oetober 32.59 31.5 19.86 20,7 5.02 22.78 4,31 9 80.60
November 30,57 29.8 13.87 13.3 1.47 - 1,00 - 64,75
Uecember 28,64 27.9 10.9% 10,7 1.4 - 0.72 = 76425

Total :- 112.17 95.60 67.79 98

well distributed upto 19th iugust 197% but thereafter
there was a long dry spell upto 2z2nd Scptember 197h.
Moreover heavy rains were reccived during the period of
maturity whien had a bad effect on crop.

In general the rainfall was not favourable for the

normal growth of paddy crop.

The experimenta was laid out in split plot desipgn,
with four replications. The mein treatments constituted
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five levels of nitrogen and varieties were taken as sub

plot treatments.

symbols used are given in Table W,

The details of these treatments alongwith the

Table 4 : Detalls of treatments.

Treatments

Symbol

Le Main plot treatments -(Levels of nitrogen)

1. 0 kg ¥ / ha. coe
2. 50 kg ¥/ ha.
3. 100 kg ¥/ ha,
4, 150 kg W/ ha.
5. 200 kg ¥/ ha. v
Sub plot trestments - ( Varieties )
1. Jaya -
Z2e fona ese
3¢ Jayanthi
L, Satys .
5. foorya e
6. Cuhasini vee
Details of lavout ¢

1. Design e
2. No.,of renlications ovs
3. Total no. of treatments ...
4, Total no.of plots oo
9 Cross plot size ece
6. let plot size P
7. Distance between two rows .
8, Distance between two hills

Ko
Ny
N2
N3
I 31.

Fw N

cy

€plit plot design
L
30
120
4,00 x 3.00 m
3.20 X 2.40 »
20 cm
15 em
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The plan of layout with necessary details is given
in “501-

1:5. Seed materipl :

The secd of paddy varieties Jaya, Sona, Jayanthi,
&ttya, Soorya and Suhasini was collected from Agricultural
College Farm, KNagpur.

1:6. . brlef description of the varieties under study -

Jaya :

It was identified as a variety of F5 stage from a
eross T(F)=1 x T-141, Its duration is about 125 to 130 days
vhich 1s 7 to 10 days earlier than IR-8., The grain is white,
bold and long. It is dwarf, non lodging =ond gives good
response to nitrogen application, It was relessed by the
central variety release committee on December 23, 1963,

Lopa ¢
It has been obtained by crossing CiB.2k x T(N)-1,

Jt 1s o dwarf photoinsensitive, high ylclding veriety whiech

metures in about 129 to 130 deys and has a yield potential

equel to that of Jaya, under good menagement. In maximizetion

trials yields of 5.5 to 6 tonnes per hectare have been

obteined during Kharif =nd Rabl seasons at meny ccntres.

Over and above its high yield potentisl, its grains are

long slender with the length and breadth ratio exceeding

3.5 and 2 clear translucent texture. Apart from its good

appearence its cooking quality is commendable with fair
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amylose content. The variety is moderately susceptible to
bacterial blight and rice tungro virus.

Jeyanthl

This variety has been developed from the cross type
20 xz IR-8. The veriety is dwarf, photoinsensitive and is
5 to 7 days late in maturity than Sona. Its yilelding
potentisl and grain quality is almost as good as to thot

of tona.

tatys, fooryas end cuhasind @

Satya, Soorya and Suhasini are the three hybrids
preferred by the Director of Agriculturel keseareh
_Institute, Kosbad, Distriect Thena,‘ri. Jayentrao Fetil,
These hyvbrids and scores of other lines were tested by
the losbad Institute for two years between 1970 und 1972,
The original material running into scores was sent by
Eri. M,o. Pawar, the then F.A.0, Hice Geneticist, whose
team of workers had bred these in a programme jointly
sponsorec by the F,A.0, and the Govermment of Guyana.

The {emale parent of the hybrids is EG-79 vhich is =
selection from a U.”. variety Butradhan. In Kharif 1972,
these hyiLrids were tested at Kosbad under the field number
Rey £o and No.10, latter named as Suhasinl, talyes and
Soorya, respectively. They have given good yields in
demonstration plots and mini-kit trials predominently in
the Konkan districts of Thana, Kolaba and Ratnagiri. These
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Thew hybrdds are dwarf, non lodging and possessing amnvle
seedling vigour. They give a high milling percentage of
cbout 60 per cent. The grain is longish, clear and cooks

free.

117, Detedls of cultivation :
1:7:¢1. Ba !

feed of six varieties wae treated separately with
one per cent agrosan G.,N., at the rate of 2.5 g per kg
of seed. The seed was sown in ralsed nursery beds on Jkth
June 197%. The beds were irrigated whenever felt necessary.
The germination commenced from the third day snd wae
complete by sixth dey. Necessary plant protection measures

were also taken in the nursery.

1:7:2, ZIrspsplenting of seedlings :
ixperimental field was nloughed twiece and »uddled.
The gross plot areas were demarked by means of bunds of
30 em height to be seperated from each other, !eedlings
of 25 days old vwere transplanted at the spacing of 20 x 15 em
with two seedlings per hill.

137:3. Culturel operationg ¢

The deteils of cultural operations carried out in
the field during the growth period of paddy are nresented
in Teble 9.
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Iable 5 : Datevise schedule of cultural operstions done
in the experimental plot.

Fleld operations Frequ=-
-cney Date
I. Cre-trongplanting :

Ao F H

1. Ploughing 2 20.647%, 10.7.7%

2. Stubble picking 1 12.7. 7%

3. Stubble picking and 1 o7

preparing bunds.

lf. Puddlmg end 13'3111’18 1 16-707“'
B, Preparation of layout 1 17.7. 7%
C. Fertilizer epplication

1. Basal dose i.e. i' N+ 1 160707"’

75 kg Palg + 50 kg Ka0

2. Second dose of ¢+ N at the 1 27.8.7%
time of panicle initiation

D. Trensplanting in the main field 1 18.7.7%
1I. Post trensplanting :

Lo1, Hand weeding 3 Be8.7%, 25.8,7N,
15.9.7%
2. Hoeing 1 28.8,7%

B. Crop protection measures °
- 4 .9-7‘*
Spray of endrin 20% E,C. + § 7 ’
Diathane z-78" Streptocyeline <  16:9.7%
Ce Water management :
Particular vater level was

mgintained throughout the
growing period.

Us lorvesting :
Jaya, Sona, Jayanthi, 1 81174, 9,11.74,
Satya, Coorya, Suhamini 10.11.74

Ls Threshing :
Jeya, fona, Jayanthi, 1 13.11.7%, 111,74

fatya, Soorya, Suhasini 16411, 7%
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1:7ts, Fertilizer application :

The first dose of 3/4 quantity of nitrogen with
full dose of phosphate and potash was applied at the
time of puddling and the remaining dose of 1/4% nitrogen
was applied at the time of panicle initiation.

2. Detedls of collection of dats :
2:1. Lempling technigue :
For recording biometric observations five hille

vere randomly selected from each net plot.

2:2. (rowth studies :
Various biometric observations taken during the
course of investigation are presented in Table 6.

2:2.1. Helght of the plant :

The height of the plant wes measured from the base
of the plant i.e. ground level to the base of the fully
opened terminel leaf upto ear emergence and thereafter
upto the base of the paniecle.

2:2:2. Idllers per hill ¢
Total number of tillers including the main culm
vere periodically counted per hill und recorded.

2:2:3. lumber of fungtionel leaves per hill :
Progressive number of functional leaves ( fully

opened green leaves ) per hill were counted and reecorded



Table 6 : Deteills of biometric observations.

Days from No.of hills

Particulars f::qu- transpla-  observed
SV  -nting per nct plot
4+ Ere-harvest studies :
1. Height of the plent(cm) § gg,m.SS.'m. 5
2. Tillers per hill g gg.loo,ss.%, 5
3. lumber of functional §  2%,40,55,70, 5
leaves per hill 8%
4k, Dry matter of plants 5 25,40,59,70, 2 bills upto
per hill (g) 8% 2nd observation
and 1 hill
thereafter
B. Post harvest studies
1. Total number of 1 At harvest g
effective panicles per
hill
2. Length of paniele(em) 1 o 5
3. Number of rachis to the 1 " ]
mein axis of panicle
%, Weight of fertile 1 » 5
spikelets per hill(g)
5. Weight of sterile 1 o ]
spikelets per hill(g)
6. lo.of fertile spikelets 1 " 2
per panicle
7+ Ho.of sterile spikelets 1 - 2
per panicle
8. Test wvelght(g) 1 ' -
9., Hulling percentage 1 ’ -
10, Yield of grzin per 1 ’9 -
plot (kg)
11. Yield of straw per 1 ) =
plot (kg)
C. Chemical studies @
Treatmentvise
1. Total nitrogen in the 1 . com
pocite
straw and grain samples
2. Total nitrogen in soil 2 DBefore trans- v

planting and
after harvesting.
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upto the meximum leaf stage of a2 plant. Once the leaves
have started drying, the remaining half and fully green
leaves were counted and recorded upto the last observation.

2:2:%. Dry patter of plontg por hill :

For dry matter study, two hills were sampled for
the first two observations and one hill each for subsegquent
dates of observations from each net plot. The hill were
selected at random. The sbove ground nortion of nlant
wes detached from roots and used for study each time.

The samples were oven dried at 65 to 70°C. The last

constant weight was recorded.

2:3. Growth functions :

Studies on growth analysis of plant included the
determination of absolute growth rate ( ACH ) and relative
growth rate ( RGR ). Growth analysis was carried out to
study the effects of treatments on the growth and yield
of paddy in terms of phisiological determinants.

LD G GR ) ¢

The rate of increase of a growth variable (w) at
e time ( t ) is called absolute growth rate ( AGRE ).
This measures as & differential coefficient of (w) with
respect to time (t). AGR of growth variable namely total
dry matter per plant vwas worked out by the following
formula.
AGR = dw / dt

where dw = Inerease in variable
dt = Time interval in days.
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Relative Growth Rate ( HGR ) :

Dlaeckman ( 1919 ) pointed out that increase in dry
matter of plant was a process of continuous compound
interest wherein the increment in any intervel adds to
the "Cepital" for subsequent growth. This rate of inerement
is known os reletive growth rate and was computed from
following formula of Brigrs gt 21. ( 1920 - 21 ).

( Loge W, - loge ¥y )
(tg = t1)

RCR =
n

where, Wq &rd ¥ , represent total dry weight at times t4
and t; respectively.

2:k.  Pogt harvest studles :

2:W11, TIotel number of effective panicles per hill :
The panicles from the five hills were separated

independently and their number was recorded. From this

data the aversge number of panicles per hill was caleulated.
This data shows the number of effective panicles per hill.

2:4:2. Length of ponicle *

The length of all the panicles per hill was measured
from the basal whorl i.e. peduncle to the tip of the
panicle.From the total of five hills in each plot an
averege length per panicle was calculated.
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2:k13. Number of rachis to the mein axis of venicle

From the totel count of rachis i.e. branches on
the main axis of panicle of all the panicles of {ive
observations hills, the average number of rachis per
panicle was worked out.

2:hik, Weigh y ) )1

The spikelets removed from rachis were separated
in two parts, fertile and sterile spikelets. Aversie
veight of both types of the spikelets was calculated
from the weight of each type of spikelets of five hills.

2:4:5, lunber of fertile end sterdle spikelets ver panicle @

lumber of fertile and sterile spikelets per panicle
were calculated by counting all the fertile and sterile
spikelets of ears of two randomly selected hille and

average was worked out.

2th:6. Test welght @

A random sample of grain from the total grain
produce of the net plot was taken from which 1000 perfect
graing were counted and weighed.

2:h:7. Hulling percentage :

A reprecentative sample of 100 g was teken &t
random from the grain yield of each net plot and its

husk was removed. After removing the husk, rice was
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wveighed and its percentage was recorded.

21418, Yield of grein per net plot :

The grain produced per net plot was sun dried for
two days, and weighed in kilogram.

21419, Yield of straw per pet plot :

After threshing, the straw was kept for sun drying
for 15 days and then the plotwise weight of straw vas
recorded.

2:%110. Grain to strew ratio :

It was computed by dividing the grain weight vy

strav weight for each trcatment.

3. Chemigal studies :
3:1. IHitrogen estimotion :

The plant samples at harvesting were used for chemical
studies. The dried semples were ground and preserved in
the properly labelled brown paper packets for estimstion
of totzl nitrogen. The nitrogen wes estimated by the
modified Kjeldhal's Method { A.0.A.C. 1955 ). Composite
samples of strav and grain from the four replications were
anslysed and hence no statisticel analysis was done.
Similarly totel nitrogen wos estimated from the
compoeite soil samples teken before transnlanting and
after harvesting.
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312, suality studdes

(uality of rice was studied by working out the
protein percentage in the grain. The nitrogen content
in grain wvas multiplied by 6.29 to find out the nrotein

content.

L. Cletisticel spolysis and interpretation of date ©
L:1. Ceneral analysis @

The statistical analysis of the data was done by
the standard statisticel method known as "/nalysis of
variance". The "Null hypothesis" was tested by 'I'' test
of significance to know whether observed treatment effects
were real or not. From the data in which the treatment
effects were significant, the appropriate standard errors
( Selie) and critical difference ( C.D.) at 5 per cent level
of probability were calculated. Suitable graphical
1llustrations of the data have been made at approvriate

places.

k2. Correlation studies :

The relationship of paddy grain yield to ancillary
cheracters vas investigated by correlation method. The
values of 'r' ( corrclation coefficlents ) were worked out

from the error line of the covariance table es follows.-

EP (v) 5h‘r°'

7 5454(x) X SeEo (y)

r = Coefficient of correlation
x = Independent variable (character)
¥ = Dependent varieble (yield).

e ]
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4:3. Hesponse curve and economic analysis of the grain
yield deta :

b:3:1. Response gurve :

One of the object of the fertilizer trinls is to

find out the optimum dose of fertilizer which would increszse
the production economically. /A quadratic eqguation of the
followving type was used to study the production relationship
between nitrogen and paddy grain yield.

Y= a+ bx + Cx¢
Where,
Y = Paddy grain yileld in quintal per hectare

a = A constant(which indicates response in absence of
nitrogen ).

b = A constant

¢ = A constant(which measures the curvature of
response curve ).

x = Coded unit of N i.e. one unit corresponding to
50 kg N.

41312, Optimum dose of nitrogen :

From the quadratic relationship established between
nitrogen as input factor and paddy grain yield, as = output
factor, optimum levels of nitrogen fertilization for varying
price structures of paddy grains for cach variety were
calculated by using the following formula.

s fevd
Optimum dose = —3c -‘;-b
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Where,
q = Cost of 50 kg nitrogen

p = Value of one quintal paddy grains
b and ¢ = Constants

The predicted response and the monetary returns for
each variety were calculated at varying price situations.

4:3:3. Meximization of vield :
The maximization of yileld of paddy crop under unlimited
source wes worked out by using the formula.-

b + 2ex = 0

o'
]

Constant value
Another constant ( a measure of curvature of curve )
Level of nutrient which would give maximum yield.

o
"

=
[}



1. Growth studdes :
111, Height of plent :

Data pertaining to mean height of plant as affected
periodically by various treatments are presented in Table 7.

Igble 7 : lMean height of paddy plant in om as affected
periodically by different treatments.

Treatments Daye _after transplanting
25 40 55 70 89
Lovels of pitrogen
lig 17.04 20,60 35.62 59.35 62.02
Nq 18,78 23.91 39.69 62.05 65.3z
g 19.59 <5.08 UW1.12 65.45 68.39
Ny 20,98 25.54 k2,22 67.38 69.39
1 22.16 26.80 143,28 68.92 72.13
'F' test £igt. Sigt. Sigt. Sigt. Sigt.
S.Eme 0425 0437 0493 0487 0.89
CeDe 0t 5% 0.77 1,16 2.88 2,68  2.76
Yarieties _
Vq 20,01 24,20 33.6% 67.46 70.17
v, 19402  23.9% 39.91 6hkM0 66,92
V3 19.67 23.96 38.93 63.33 66.09
W, 20,16 24,93 42,33 66.0% 62,59
V5 19.70 24,52 41,96 64.23 67.39
Ve 19.71 24,30 W0.55 62.32 65.58
'F' test NeSe N.E.o NeSe NeEs NeSe
S.Em, # 0.33 0.39 1.31 1.33  1.2b
C.D.at 5% - - - - -

General Mean 1971 2We31 40,39 64,63 67.45

tigt. = CEignificant; NeSe = Non-Significant
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A pglance to Table 7 would indicate that the height
of pinnt was found to increase with the increase in age
of the crop. It would be seen that slov growth of paddy
was found uptd 40 days, between 40 and 70 days the mean
plant height increased at relatively faster rate. Following
70 days increase in the height was slow, The varisties
under investigation being of medium duration type regictered
maximum height at 89 days from trensplanting.

Effect of pitrogen levels :

Nitrogen apnlication was found to affect the height
of plant significantly at all the observations. The height
was found to increase with increase in the level of nitrogen
at all the steges of crop grovth i.e. from 25 days onvards
upto the last observation at 85 days from transplanting. The
difference between the control and all other levels of
nitrogen wvas observed to be significant throughout the period
of erop growth.

A 29 days from transplanting differences between each
successive level of nitrogen were significant over the
previous one. At 40 days, 200 kg N per hectare was significant
over other levels of nitrogen, while 150 and 100 kg I per
hectare did not differ significantly. At 5% days, 200, 150
end 100 kg N per hectare, and 150, 100 and %0 kg N per
hectare did not differ significantly. 200 kg Il per hectare
was found to be significant over 50 and O kg I per hectare.
At 70 and 89 days from transplanting 200 and 150 kg Il per
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hectare and 150 and 100 kg 1i/ha did not show signifiecant
differences, while 200 kg !//ha was found to be signifieant
over 100, 50 and O kg N/ha, and 150 kg I/ha was significant
over 50 and 0 kg N/hea.

Varietics :

The differences in respect of mean plant height,
among the varicties tried were observed to be not significant
at all the stages of crop growth.

Ipteraction :
The interaction effects between verious levels of

nitrogen and varietiss were found to be not significant at
all the observations.

112, Tiller rumber per hill :

Data regerding the mean tiller number per hill as
affected periodically by different trecatments are presented
in Table 8.

It is evident from Table 8 that the tiller number
per hill increased upto 55 days after transnlanting; but
decreased thereafter. This decresse might be due to death
of late tillers. The crop had produced 86 per cent of tillers
upto 25 days and the remaining 1% per cent were produced
from 25 gto 59 deys after transplanting.

Lifect of nitrogen levelg :

Iitrogen fertilization had e significant effect on



Igble 8 : Mean number of tillers per hill as affeected

periodically by different treatments.

Days after transplanting
Treatments
25 L0 55 70 85

Levels of nitrogen

g 8.32 712 B8.85 9.28 8429

14 8.69 9.19 9,90 10.39 9.37

lip 3.87 929 9.99 10.05 8.37

N3 9.59 11.55 11,95 11.19 11.00

Hy, 10.53 11.12  12.52 11.3% 11.%0
't test tdgte ©Sigt. Oigt. HeEa cdgt.
Selim, # 0433 017 0.48 0.79 0.5%
Cele at 5% 1.03 145 1.48 - 1.69
Varieties

Vq 8,82 9.50 10.23 92.51 9.17

v, 9.10 9.69 10.31 10.15 9.85

v3 Y472 9.39 10,86 11.33 10.38

V5 2,66 10,10 11,60 11.70 10.90

Ve, %.12 9.85 10,68 10,32 9.7%
'F test NeSe NeSe Nefo {dgte Sigt.
S.fm, * 0.31 0437 Ool2 Ol2 0.39
C.D.!t Siz - - - 1.19 1-09
Ceneral Mean 919 9.65 10,6k 10,45 9.89
Hefe = Non significant, Sigt. = Slgnificant
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the number of tillers per hill at all the observations,
except at 70 days. The number of tillers per hill at 200
and 150 kg W/ha were of the same order. But both had
produced significently more number of tillers per hill
over the control at all the observations.

Yarieties :

The varictal differences in respect of number of
tillers per hill were significant only at 70 and 85 days
after transplanting.

At 70 days Soorya recorded significantly higher number
of tillers than that of Suhasini, fona, Satya end Jaya which
vere all at par. There was no significent difference between
Eoorya end Jayenthl so also Jayanthi, Suhasini and  ona
were found to be of the same order. At 8% days there was no
significant difference between Soorye, Jayanthi and ‘onsz.
Coorya recorded significantly more number of tillers per
hill over Suhasini, Satya and Jaya, whereas Jayanthi weas
significant over Jaya.

Interaction :
lione of the interaction effects between various

levels of nitrogen and varieties under study were found to
be significant at any of the obssrvations recorded.

Uata regarding the mean number of functional leaves
per hill as affected periodically by different treatments
are presented in Table 9.



Igble 9 : Mean number of functional leaves per :.
affected periodically by different treatments.

Days after trensplanting

Treatmente
25 Lo 55 70 89
Levels of nitrogen
lig 33469  39.86 43,30 32,02 24,34
Nq 37.08 48,09 50.5% 32.15 24,83
Ny 41,07 49,49 52,55 32.83 26.43
Ny 43,99 57.35 56.69 37.00 29.40
i, W91 61.20 61,68 41.35  30.20
1P gest cigt. Sigt. Slgt. ©Sigt. Nefle
S.Em, # 0499 1,98 2.59  1.31 1.87
CeDe at 5% 3,05  6.11 7.98 4,03 -
Jerieties
vy 40,50 48,84 50,38 3W.70 28,37
\A 39408 50,00 53.66 35.53 28.33
vy 38471 51.92 54%.60 38.36 31.38
W, 40.62 149,59 W9.38 32.83 23.56
Vg 41,66 55.81 57.73 35.48 26.79
Ve 40.31 51,08 51,98 33,56 23.82
'F' test NeSe NeSe  Cdgt, Nef. Cdgt.
Sehm, # 0.90  1.88 1,87  1.33  1.23
CeDeat 5% - - 5.19 - 3.40

General Mean 40,15 51.20 52.95 35.07 27.04

N.fse = Non significant, Sigt. = Significant
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It 1s observed from Table 9 that the mean number of
functional leaves per hill was found to inerease with
increcse in the age of crop upto 59 days and thereafter
it vent on decrcasing. The mean maximum mumber of functional
leaves per hill recorded werc 52.95 at 55 days after
transplanting. The inerease in leaf production was rapid
during 29 to 40 days.

Lifect of nitrogen levels :

Nitrogen fertilization significantly increased the
number of functional leaves per hill at all the observations
of crop except at 89 days. The leaf number per hill was
found to increase with increase in the level of nitrogen
throughout the period of erop growth.

The highest dose of 200 kg l/ha had produced the
maximum number of functional leaves per hill and was at
per with 150 kg Ii/ha, but was signifieantly superior over
all other treatments except the observation recorded at
70 deys after transplanting. /t 70 days after transplanting
200 kg N/ha was significantly superior over 150 kg 1/ha
whereas 150 kg li/ha had produced significantly more number
of functional leaves per hill then 100, 50 and 0 kg I/ha
levels of nitrogen which vere at par,

Yarieties :

The leaf number per hill was found to differ
significantly among the different varieties at 55 and 85 days
only. At 55 days toorya recorded highest number of functional
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leaves per hill and was at par with Jayanthi and ‘ona,
but has produced significantly more number of functional
leaves than that of Suhasgini, Jaya and Satya. At 85 lays,
i.@s 2t the lust obscrvation Jeyanthl recorded highcst
number of functionel leaves and was at par with Jaya and
Sona and significantly superior over toorya, Suhasini and
Catye. Varieties Jaya, fona and Soorya, and varieties
Soorya, Suhasinl and Catye were of the same order, Jayn
was significantly superior over tuhasini and fatya whieh
recorded the lowest number of functional leaves per hill,

Interaction :

The interaction effect between various levcls of
nitrogen and varieties at all the stages of the crop growth
was found to be not significant.

1:k.  Dry matter production per hill :

ata regarding the periodical dry matter production
per hill in various treatments under study are presented
in Table 10.

It would be seen From Table 10 that the dry matter
production continued upto 85 lays after transplanting, The
rate of dry matter accumulation was very slow upto 29 days
{ 6.5% g ) followed by moderate inereazse upto 40 deys
( 15.86 g ) and the maximum was at 85 days ( 51.00 g ).
The maximum dry matter to the extent of 37 per cent wes
produced during 40 to 95 days of the crop growth.



Iable 10 : Mean dry matter production in gram per hill as
affected periodically by different treatments.

Days after transplenting

Treatments
25 k0 55 70 85
Levels of nitrogen
Ko 487 12,58 29,70 37.29 W5k
lq 6.00 1h.12 32,45 39.52  L8.79
Ny 6.25 15.62 35.50 1,10 50.75
Ny 7408  17.0% 36,89 U345 53,50
Iy, 8.50  19.95 39,50 La.L7  57.45
'FY test €igt. ©Eigt. ©Eigt. ©Sigt. fdigt.
E.Eme # 0.72 0,96 1,32 1,87 .50
CeDe at 5% 2624 2,96 4,07  5.77  L.63
Yorietles
v, 6415  15.80 32,70 41.27 56.65
V2 6.75 15.80 37.50 43,35 50.70
V3 5.95 15.55 32.52 40.95 49.40
' 6,65 18.15 35.35 39,00 46.65
Vg 705 15.70 35.90 45,05 52.20
Ve 6.70 14,20 34,90 B2.,20 50,45
'FY test Hebs NeSo NeSe Neta KeSo
CeEme & 049 1,06  1.52  1.81 2.19
CeDeat 55 - - - - -

Ceneral Mean 6.5‘0 15.86 3‘0.81 41 97 51 00

cigt. = CEignificeant, l.Ss = Non significant



o ol8,.

Lffect of pitroren levels :

Dry matter production per hill was affected
significantly by nitrogen fertilization at all the stages
of crop growth. It was found to increase with each inecrement
in the level of nitrogen throughout the period of crop
grovth. The nitrogen fertilization at 200 and 150 kg N/ha
recorded dry matter per hill of the same magnitude at all
the observatiors. 200 kg lN/ha produced significantly more
dry matter than 100, 50 and 0 kg /ha except at 55 days,
similarly dry matter produced at 190 kg I’/ha was significant
over control at all the observations except at 25 days.

Varietiles :

The varietal differences in respect of total dry
matter produced were found to be not significant at all
the stages of growth,.

Interaction :

lone of the interaction effectes between different
levele of nitrogen fertilization and varieties were found
to be significant,

2. Studies on growtk functions :

From the data on mean total dry matter accumulation
per hill at different stages of crop growth, the sbsolute
grovth rate ( “CR ) and relative growth rate ( iGE ) were
calculated,
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2:1. Absolute growth rate ( ACR) @

The deta in respect of mean absolute growth rate
( AGR ) of dry meatter in gram per hill per week, oc
affected periodicanlly by different treatments are presented
in Table 11. Data were not statistically analysed. The

inferences are based on mean values.

Iable 11 : Mean AGR of dry matter in g per hill per veek
ag effected periodieslly by different treatments.

Between days from transplanting

Treatments
26=40 41-55 56-70 71-85
Loveds of nid
) 3.592 7.977 3.536 3.378
Nq 3.783 Ba5W1 3.29% %.319
Ny 4,366  9.264 2,609  MM06
N3 Yo 61 9.250 3.056 4,683
b 54335 9.110 4,180 ko184
Yerdetdes
Vq 4,496 7.875 3.993 7.167
Vo 4,217  10.112 2.726 3425
V3 4,473 7908 3.928 34937
W, 54353 8.015 1,700 3e564
Vg 4,030 9,413 4,263 3.333
Ve 34495 9.646 3.101 3844

General Mean ko343 8.830 30336 4,207




A persual of the data in Table 11 would indicate
that the mean ACE showed increasing trend upte 95 days.
The mean maximul /CR was recorded during 41 to 59 lays.

Lffect of pitroren lovels :

Nitrogen fertilization in general increacsed the
LGR throughout the growth season over control, except
between 56 to 70 days where AGR at 0 kg !//ha was more than
AGR at 50, 100 and 150 kg N/ha. Between 26 to 40 lays there
was progressive increase in the values of ACR with inereasing
levels of nitrogen fertilization. I'rom &1 days onwards, no
definate trend was observed.

Yarieties :

/GR in all the varieties under study was found to
inerecse upto 95 days then it showed a decrease in the next
15 days i.e. between 56 to 70 daye, and again it increased
from 71 days onwards upto 85 days except in variety .oorya
vhere it gradually decresased from 56 days onwards upto
85 days., Maximum ACR was found between 41 to 5% days in all
the varieties under study. Sona hes produced the highest
AGR during W1 to 96 days,whereae Jaya during 71 to 29 days.

2:2. Helative growth rate ( RGR ) :

Data pertaining to the RGR in gram per gram per week
ae affected periodically by the different treatmente are
presented in Table 12. Data were not statistically analysed.

Inferences are based on the mean velues.
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Isble 12 : Mean relative growth rate ( [HCR ) in gm per
gn per week as affected periodically by
diffcrent treatments.

Between days from transplanting

Treatments
26=%0 4159 56-70 71-89
Levels of nitrogen
Tig 0. 4l2 0.400 0,109 0,082
Tiq 0.398 0.387 0.091 ©.098
Ny 0.426 0.382 0,068 0.098
Ny 0,409 04360 0.076 0.096
n, 04397 0.318 0,095 0,079
Jerieties
V4 0,439 0.338 0,108 0.147
v, 0.396 0,402 0,067 04072
V3 0.41k7 04343 04107 04087
Vi, 0.467 0,313 0.043 04083
Vs 0.373 04389 0105 0,068
\73 0.350 0.%19 0.088 0.083

General Mean 0Jk12 0,366 0,087 0.090

A glance to Table 12 would indicate that the highest
mean RGR value of 0.412 g / g / week was observed between
26 to 40 days. It subsequently decrecased with advancement
in the age of the crop upto 70 days and latter betwcen
70 to 85 days it again increased.
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Sefoct of pit Javaia i

The RGE was maximum in control at all the growth
stages except during 71 - 8Y days. No definite trend of
increase or decrease in the RCR values due to nitrogen
levels wac observed at all the growth stages.

Varietles :

In the varieties ‘oorya and tuhasini the HCH values
were found to increase upto 59 days and deerease subsequently
upto the last observation. Jaya and Satya had higher HCR
velues between 26 to W0 days, which decrensed upto 70 days
and increased finally between 71 to 85 days. lio definite
trend wos observed in fona. In Jayanthi RCR was maximum
between 26 to W0 days which deecreased throughout the crop
growth.

3. EPost harvest studies @

Data regarding the number of effective panicles
ner hill, length of panicle, number of rachis ner panicle,
weight of fertile spikelets per hill and weight of sterile
spikelets per hill as affected by the treatments are
prosented in Table 13.

3:1. Iotal number of effective panicles per hill :

A glance to the data presented in Teble 13 would
show that the total mean number of effective panicles per
hill were 9."6.



Iable 13 : Mean number of effective panicles per hill,
length of panicle, number of rachis per paniele,
wvelght of fertile spikelets per hill and weight
of sterile spikelets per hill in different

treatments.

No. of Length lio, of \leight of ‘eight of

effective of rachis fertile =sterile
Treatments panicles panicle per spikelets snikelets
per hill (em) panicle per hill per hill.

Levels of nitrogen

lg 8,20 20,36 9.25 19.66 0.99

};1 801“. 41.% 10.% d‘ok3 1.30

N, 9.02 21.52 10,47 24,10 1.61

Ny 10,60 22473 11.58 30.53 243
'F' test cigt. fdgt. Sigt. Edgt. cigt.
B.Em, + 0.37 De22 0.17 1.12 0.30
CeDeat 5% 1.15% 0.69 0454 346 0.93
Yaricties

V, %2.11 22.89 10.89 30,08 2,08

\ .46 21.33 10,17 24,27 1.9%

V3 9.38 21.77 9.82 21.23 1.69

Vg 10.19 21.00 10.12 25.33 1.89

v6 9056 21.19 10070 2“'-82 1-75
't test lebo Eigt. Sigt. Sdgte. Edgt.
Colime 2 0.28 0.32 0.16 1.27 0013
CeDeat 5% - 0.88 0."5 305"’ ’\-37

General Mean 9,46 21.60 10.46 25.29 1.80

cigt. = ©Eignificant, K.6¢ = Non significant
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The verious levels of nitrogen fertilization differed
significently in respect of number of panicles per hill,
The number of panicles per hill were found to increasse vith
increase in the level of nitrogen. Nitrogen at 200 kg /he
hed produced the maximum number of effective panicles per
hill and it wes at par with 150 kg li/ha. Both these levels
woere significantly superior over all other nitrogen levels
vhich were also at par.

Japieties @

The varietal differences in respeet of mumber of
effuotive panicles per hill vere statisticelly not significent.

Interection :
The interaction effects between levels of nitrogen
fertilization and varicties were found to be not sipgnificant,

3:2. Length of panicle :

A reference to Table 13 would show that the mean
length of panicle was 21.60 em,

Bffect of nitrogen levels @

The nitrogen fertilization affected the length of
panicle significantly. The longest panicle of 22.731 ecm was
observed at 150 kg N/ha. The length of ranicle at 150 and
200 kg N/ha was of the same magnitude, but was significantly
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superdor over 100 and 50 kg l/ha which were also of the
same order. The control plot had significantly shortest
paniecle length than that of the fertilized nlots.

Vorieties :

The varieties under study differed significantly in
respect of the length of panicle. The length of panicle
wvag mexirum in Jays and was significantly superior than
the rest of the varleties which were at par.

Interaction :
The interaction effcets in respect of length of

vanicle between various levels of nitrogen and varieties

were found to be non signifileant.

3:3. lNumber of rachls per paniclg @

A reference to Table 13 would reveal that the paddy
crop produced on an average 10.46 number of rachis per
panicle.

iffect of pitrogen levels
It wvas observed that the number of rachis per paenicle
was affected significantly, due to the various levels of
nitrogen. The maximum number of rachis ( 11.59 ) was observed
at 150 kg Wha, which was significantly more than rest of
the levels. The differences between 200 and 100 kg /ha,
end 100 and 50 kg N/he in respect of number of rachis per
panicle were not significant. The control plot had significantly
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less number of rachis per panicle as compared to various
levels of nitrogen.

Yarieties :

It was observed that the varieties differed
significantly from each other in respect of number of
rachls per panicle, The varietles fatyz, Jayz and fuhasini
were of the same order, but had significantly more number
of rachis per paniele than Sona, Soorya and Jayanthi which

weyre at par.

Interpction :
lione of the interaction effccts between different

nitrogen levels and varieties were significant.

3th.  leight of fertile spikelets per hill :

A glance to Table 13 would indicate that the mean
weight of fertile spikelets per hill was observed to be
25.29 g.

Lffect of ritrogen levels :

The nitrogen fertilization had affected the weight
of fertile spikelets per hill significantly. It was found
to incresse with increase in the level of nitrogen applicetion
upto 150 kg li/ha, Nitrogen at the rate of 150 and 200 kg /he
dld rot differ significantly however both these levels
recorded significantly more welght of fertile spikeclets
per panicle than all other levels. The weight of fertile
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spikelets per hill with 100 and 50 kg }/ha were at par,

so also 50 kg l/ha end control did not differ significantly,
but weight of fertile spikelets per hill with 100 kg N/ha
was found to be significantly higher as compared to the

control.
\'f H

The weight of fertile spikelets per hill wvas
significantly varying among the varieties under study.
Michect welght of fertile spikelets per hill vas noted in
Jaya followed by fatya, foorya, Suhasini, Sona and Jayenthi.
Jaye hed recorded significantly higher weight of fertile
spikelets per hill as compared to all other veriecties
under study which were at par except Jayanthi. catya,
toorye and fuhasini were significantly superior to Jayanthi,
but Jayanthi and Sona were of the same magnitude.

Interaction °

The interaction effects in respect of weight of
fertile spikelets per hill between various levels of
nitrogen and varieties were found to be non significant.

3:5. leight of sterile spikelets per hill :

It 1is clear from Table 13 that on an average velght
of sterile spikelets per hill recorded was 1.80 g.

Effect of ritroren levels :
The weight of sterile spikelets per hill differed
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significantly due to the effect of various levels of
nitrogen fertilization. It was found to increase vith each
increment in the level of nitrogen. It was of the came

order at 200 and 150 kg !N/ha, 150 and 100 kg I/ha,and at

100, 50 and O kg !/ha. The weight of sterile spikelete per
hill was significantly higher at 200 kg lN/ha than 100, 50

and O kg K¥/ha so also 150 kg /ha had significantly increased
the weight of sterile spikelets per hill over 50 kg W/ha

and the control,

Yarieties :

The varieties under study @€iffcred significantly in
respect of welght of sterile spikelets per hill. The highest
velght of sterile spikelets was observed in Jaya which was
et par with Sona, Coorya and Suhasini but was significantly
superior over Jayanthi and Satya. The lowest weight of
sterile spikelets was recorded in Satya which wes at par
vith Suhasini and Jayanthi. The differences between fona,
toorya, Suhastni and Jayanthi were found to be non significant
however fona and Soorya were significant over Eatya in
respect of weight of sterile spikelets per hill.

intersction :

The intersction effects between nitrogen levels and
varieties were significant in respect of weight of sterile
spikelets per hill. The welght of sterlle spikelets per
hill obtained in different combinations is given in Table 1k.
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Iable 1% : Veight of sterile spikelets per hill as affected
by nitrogen x varieties interaction.

Varioties levels of nitrogen
Ko N4 M, N3 M,

v, 1,18 1,65 236 1.7 3w

vy 03 0491 1.07 3.58 3.67

£ 0459 075 1.5% 2.19 3.40

W, 0.96 1.47 1.08 2.1 1.56

Vb— 1.33 1.93 1.75 2.7% 1.70

1/ 1,45 1.1 1.85 1.67 2466

'F' test = fignificant,
CeEme + = 0.302
CeDe 2t 5% = 0.83

It is evident from Table 14 that the weight of
sterile spikelets was found to increase with increase in
the level of nitrogen in Sopa and Jayanthi. In all other
varieties no definite trend was found. The variety ‘ona
and Jayanthi has produced highest weight of sterile spikelets
per hill at 200 kg N/he end the lowest weight was given
by the same varieties at O kg N/ha.

386, lumber of fertile spikelets per panicle @
A reference to Table 15 would indicate that mean
mmber of fertile spikelets per panicle was 115.0k.



Table 19 : Mean number of fertile and sterile spikelets per

panicle, percentage of sterile spikelets per
panicle(on number basis),test weight and hulling
percentage in different treatments.

Yo. of lio. of Perecentage Test Hulling
Treatments fertile sterile of sterile weight percentage
spikelets spikelets spikelets (g)
/panicle /panicle /penicle
Levels of nitrogen @
Np 93.33 18,66 16.28 19.1%0 71.98
Nq 110.75 2%.19  17.67 23.436  72.89
N 11549 35.10 22.80 24,147 73.32
Iy 131.39 L%,63 25.55 2%.199 74%.58
T, 124,25 56.32  29.83 23.942  73.85
7't test Slgt. Eigt. Edgt. cigt. Sigt.
SeEm, ] 3.70 2.96 1.20 0.187 0.02
CeDe at 5% 1142 9.15 3.69 0.576 0.08
Yerloties
Vyq 106,76 43,98  27.43 25,576  73.63
V2 125.97 33.41 19.22 19,134 727
V3 129.695 31.5% 18.10 19.370 72480
W, 117.88 28.28 18.71 25.637 73450
Ve 105.03 36.57 25.10 2%, 325 3.6
‘I test tigt. Sigt. figt. Eigt. “dgt.
Celime % '4'.5‘" 3.82 1.89 0.224 0.0k
Cels at 5/‘ 12,60 10.61 5.4" 0.623 0.11
General Mean 115,04 35.78 22.43 224975 73.32

figte

= Gignificant
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Effect of pitrogen lovels

The number fertile spikelets per panicle wzs affected.
significantly by the various levels of nitrogen fertiligation.
It vas found to increase progressively with incresce in the
level of nitrogen upto 150 kg Ii/ha which recorded
significantly higher number of fertile spikelets per
paniecle than 100, 50 and O kg l/ha. However the difference
between the number of fertile spikelets per panicle at
150 and 200 kg N/ha wes not significant. All the levels
of nitrogen recorded significantly higher number of fertile
spikelets per panicle over the control. The level of nitrogen
200 and 100 kg /ha,and also 100 and 90 kg /ha were =t per
but 200 kg Ni/ha has produced significantly more number of
fertile spikelets per panicle as compared to 50 kg I/he.

Yerietles :

The varieties differed significantly in respect of
number of fertile spikelets per panicle. The highest number
of fertile spikelets was observed in Jayanthi. The varieties
Jayanthi, Sona and Satya did not differ significantly in
their number of fertile spikelets per panicle, so also
Satya and Jaya, and Jaya, Suhasini and Eoorya did not differ
cignificantly., The varieties Jayanthi and Sona were
significantly superior to Jaya, Cuhasini and Soorya wherecs
tatya wes significantly superior to tuhasini and foorye.

interaction :

The interaction effects between nitrogen levels and
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varieties vere found to be non significant.

3:7. Number of gterile spikelets per panicle :

It would be clear from Table 15 that on an average
35.78 sterile spikelets per paniele were observed.

&ffeck of nitrogen levels :

The various levels of nitrogen differed significantly
in respect of number of sterile spikelets per panicle. The
number of stcrile spilkelets was found to increase with
increase in the level of nitrogen. The difference between
50 and O kg I/ha was statistically not significant. The
number of sterile spikelets per panicle were hovever
significantly higher in 200, 150 and 100 kg I/ha over
50 and O kg N/ha. Above 50 kg H/ha each successive higher
level of nitrogen had produced significantly higher number
of sterile spikelets per paniele over the preceeding level.

Varictdes :

The varieties showed significant difference in
respect of number of sterile spikelets per panicle. There
vere no significant differenees in the number of sterile
spikelets per panicle of Jaya, {oorya, Suhasini and ‘ona,
end among “oorya, Suhasini, fons and Jayanthi, and also
between fuhasini, ‘ona, Jayanthi and fatya. The variety
Jaya has produced significantly higher number of sterile
spikelets per panicle as compared to Satya and Jayanthi,
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so also Soorya produced significantly more number of sterile
spikelets per panicle as compared to Satya.

dnteraction :

The interaction effects between different levels
of nitrogen and varieties were found to be non significant,

Data in respect of percentage of sterile snikelets
per panicle are presented in Teble 15 would indicate that

on an average 22.43 per cent sterile spikelets were present

per panicle.

§Soct of mitrozen leysls
The percentage of sterile spikelets per panicle were
affected significantly due to the various levels of nitrogen.
The sterility percentage was found to incresse with inereacse
in the level of nitrogen. 200 kg N/ha recorded the highest
sterility percentage and was significantly higher than
that of 100, 50 and O kg N/ha, but it was at par with 150 kg
/ha level of nitrogen. 100 kg /ha level of nitrogen was
significantly supecrior over 50 kg li/ha and the control,
vhich were of the same magnitude.

Yardeties ¢
The varieties under study differed significantly in

respect of sterile spikelets per paniecle. The highest

sterility percentage was recorded in Jaya which was at par
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vith Soorya and Suhasini, Jaya, Soorya and tuhasini recorded
significantly higher sterility percentage than rest of the
varieties viz. Sona, Satya and Jayanthi which were found

to be of the same order.

3:9. Zest wedght ¢

A reference to Table 15 would indicate that the mean
test weight of paddy was 22.975 g .

Nitrogen fertilization had & significant effect on
the test weight of paddy. The test welght was found to
increasse with incresse in the level of nitrogen upto 150 kg
N/ha. ipplication of various levels of nitrogen inereased
the test welght significantly over the control. The
differences between 150, 100 and 200 kg N/ha and between
200 and 150 kg N/ha were observed to be non significant.
150 and 100 kg l/ha recorded significantly higher test
welght than %50 and 0 kg level of nitrogen per hectare,

Yarietes :

The test weight differed significantly among the
varieties under study. The highest test weight was observed
in Satya while tona rceorded the lowest test weight. The
varieties Satya and Jaya although did not differ significantly
had significantly more test weight as compared to 2ll
other varieties. Similarly Suhasini and foorya which did
not differ significantly had significantly higher test
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velght than Jayanthi and Sona which were at par.

Interaction :

The interaction effects betwecen nitrogen levels and
varieties were observed to be significant in respect of
test weight. In order to indicate the interaction effects
of various combinations, the result obtained have been
presented in Table 16.

Iable 16 : Test weight(g) as affected by verieties x nitrogen
interaction.

Levels of nitrogen

Varieties
Mg Nq ™ Ny M,
V4 20.826 26,845 26,376 27.092 26.7w
vy 18.625 18,542 19.495 19.375 19.63%
V3 17,455 19.230 19,723 21.092 19.350
i 20,370 26,212 26,541 27.340 27.72%
Vg 184380 2W. 482 26,947 2W.88% 24,340
\73 19.240 25.305 25.802 25.W12 25.865

'F' test = GSignificant
Sebme % = 0,502

CeDert 5% = 1,393

Table 16 would indicate that the test weight of all
the varieties except Sona was significantly increased by

the various levels of nitrogon over the control. The variety
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Satya has recorded highest test weight at 200 kg I/ha
which was at par with 150 and 100 kg K/ha, This did not
differ significantly with Jaya at ell theldvels of nitrogen
and Soorya at 100 kg /ha.

3110. [wlling percentage ®

It would be clear from Table 15 that on an average
the hulling percentage recorded was 73.32.

Lffect of nitrogen levelg :

Hulling percentage was significantly affected due
to various levels of nitrogen fertilization. Control has
recorded the lowest hulling percentage. Upto 150 kg ¥/ha
each successive higher level of nitrogen fertilization was
significant over the previous one. However 200 kg N/ha has
significantly reduced the hulling pereentage than 150 kg N/ha,

Yoricties :
Table 19 would reveal that the varieties differed
significantly in their hulling percentege. foorya had
produced the highest hulling percentage followed by Suhasini
and Jaya which did not differ significantly among themselves
but have produced significantly higher hulling percentage
over all other varieties i.e. Satys, Jayanthi and Sona.
Satya has produced significantly higher hulling percentage
than Jayanthi and Sona. The differences between the hulling
percentage of Jayanthi and Sona were found to be non cignificant.
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interagtion :

The interaction effects between nitrogen levels
end varieties were observed to be significant,

Iable 17 : Hulling percentage as affected by nitrogen x
varieties interaction.

Levels of nitrogen

Varieties
Ng Iq K, Ny T,
Vq 71.85 73,08 73.82 75.15 7h.2h4
Vo 7195 7247 72.95 73.25 73.07
V3 71,97 72,69 72.9% 73.33 73.08
W, 72,07 73,06 73.26 795.02 7%.00
Vg 71.72  73.16 73.7% 75.38 7w.22
\/3 72435 72,90 73.22 795.32 k.1

'F' test = Significant
EeEm,. _t = 00092
CosDs at 5% = 029

It 1s evident from Table 17 that in general the
hulling percentage was found to increase with inerease
in the level of nitrogen upto 150 kg N/ha in all the
varieties, Thereafter at 200 kg X/ha it decreased. toorya
had produced significantly higher hulling percentage at
150 kg I/ha over all other combinations of nitrogen levels
and varieties except to that of Jaya and Suhasini at the
seme level,



. 1680 .

% Xield of grain and strey :

Data regarding the mean yield of paddy grain and
strawv per plot and per hectare as affected by treatments
are presented in Table 18 and graphically shown in fig.c.

Iable 18 ¢ Mean yleld of paddy grain and straw in kg/plot
as well as in quintels per hectare and grain
to strav ratio as affected by different treatments.

G;ain g;:ig i::gv g::;v Grain to
. yield a 4 strav
Irestaents /?lot /ha  /plot  /ha retio

<g) (aq) (kg) (q)
Levels of nitrogen
Ng 3.159 M1.132 4,047 52,695 0.780
Ny 3.573 W6.523 726 61.536  0.756
Ny 3.911  50.92% 5,011 65.247 0.780
N3 3.929  51.158  5.672  73.85% 0.692
o, 3.818 49,713  6.201  80.742 0.615
'F gost sigt.  cSigt.  Sigt.,  Edgt. -
o, # 0,063 0.885 0.266 34463 -
CeDeat 57 0.210 2.73% 0.819  10.664 -
Jardctles
V4 34961 51.575 5.706 7We296  0.69%
V2 3e72%  U8,MB9  5.337  69.492 0.697
vy 3448 MW,895 4,686  61.015  0.735
W, 3.681 47,929 4,667  60.962 0.788
Vg 3,590 M6.7MM 5,567 72,486  0.6bu
Vg 3,664 47,708 4,328 62,86 0.798
'TY test sigt.  figt.  cigt. cigte ~
E.Em. & 0,082 1,067 0.259 3,372 -

CsDe 8 5% D.228 2.968 00720 90375 -

Cencoral Mean 3.678 k?.a?o 5'132 66.822 0.716




FG-2

looT
90+
go+
70l
co+
So+
4ot
30T
20+

107

— YIELD IN QUINTALS/ HECTARE—>

—

MEAN YIELD OF GRAIN AND STRAW (7/ha/

AS AFFECTED BY NITROGEN LEVELS

AND VRR/ETIES

LEGEND
[17] GRAN
1 STRAW
SCALE-1em-107 -
1T i
F H ( ] . .
n I mom o r( ol
‘1 | o { " i
| | |
\ | ‘ { *‘
i T
No Ny N2 N3 Ny ViV Va Ve Yo Ve
NITROGEN LEVELS VARIE TIES




-

b1, Iield of grain ¢

It 18 clear from Table 18 that paddy erop on an
average produeccd 3,678 kg of grein per plot and on hectare
basis the mean grain yield produeced was 47.890 quintals,

Effect of nitroren levels :

The varicus levels of nitrogen fertilization had a
significent influence on the yield of grain, Nitrogen
fertilization produced a significant inerease in the yield
of grain over the control. The grain yleld was found to
increase with inersase in the level of nitrogen upto 150 kg
K/ha, thereafter at 200 kg N/ha 4t declined. Grain yield
at 150, 100 and 200 kg N/ha was of the same order but was
significently higher than 50 and 0 kg I/ha.

Yordotdes :

Eignificant differences duse to varieties were obtained
in respect of yield of grain. The varlety Jaya geve the
meximum grain yield and was significantly superior over
rest of the varieties. The grain yield of varieties (ona,
Satya, ‘uhasini and Soorya was found to be at the sane
level but varietics Sona and Satya gave sipznificantly higher
grain yleld than of Jayanthi, which gave the lowest yield
of grain,

Interaction
The interaction effects between different levels of
nitrogon and varieties were observed to be non significant.
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k12, Yield of straw :

It would be seen from Table 18 that on an average
the straw weight per plot was 5,132 kg and on hectare basis
it was 66.822 quintals.

Lffect of nitrogen levels :

Cata in the table would indicete that significant
differences in the yleld of straw were obtained due to
different levels of nitrogen. Yield of strawv increased with
every additional inerement in the level of nitrogen upto
the highest level of nitrogen tried i.e. 200 kg l/ha. Ctraw
yield produced at 200 and 150 kg l/ha, 150 and 100 kg i/ha,
100 and 50 kg H/ha, and 50 and O kg N/ha were of the same
magnitude. Weight of straw produced at 200 kg level of
nitrogen wvas significantly superior over 100, 50 and 0 kg
li/ha, whereas 150 kg I/ha was significant over 50 and 0 kg
N/ha,unile 100 kg i/ha was significant over the control,

Yorietdes :

A glance to Table 18 would reveal that the varieties
differed significantly in respect of yield of cstraw. Jaya
recorded the highest straw yleld followed by Soorye and
Sona, vhich were at par however Jayz and Soorye produced
significantly higher strawv weight than Suhasini, Jayanthi
and Satyz. The varieties Cona2, Suhasini, Jayanthi and Satyas
did not differ significantly among themselves.
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Intgraction :
The interaction effects between the levels of
nitrogen and the varieties were observed to be rnon signifiecant,

%13, Grain to strav ratio @

Data pertaining to mean grain to straw ratio are
presented in Table 18. As the statistieal analysis was
not done, inferences are based on mean values. It 1s
evident from the table that on an average the grain to

straw ratio was (0.716.

Effect of nit levels

It is evident from Table 18 that in general the
grain to straw ratio decreased with increase in the level
of nitrogen indicating that the plants were running more
into strav, except at 100 kg l/ha the inerease in the straw
was metched by ineresse in the grain yield keeping the
grain to straw ratio at par with that of the control.

Yorieties :

The varieties under investigation varied in respect
of the grain to straw ratio. Satyas recorded the highest
grain to straw ratio followed by Suhasini, Jayanthi, ‘one,
Jaya and Soorya. The values of grain to strav ratio obtalned
clearly indicate thet the proportion of straw wxceeded the
proportion of grain in all the varieties.
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5. Chemical studies :
Chemical studies on rige plant :

In viev of the striking response of paddy tc nitrogen
fertilization, it was thought to have a broad idea of the
nitrogen concentration in this crop. Therefore, composite
samples of straw and grain from four replications at
harvest were analysed. £ince composite samples were studied,
no statistical analysis has been carried out. The inferences

drawn are based on mean values.

5:1.

The data in respect of concentration of nitrogen at
harvest in the strew and grain,and protein content in the
grain are presented in Table 19,

Table 19 shows that on an avcrage the rice plant at
harvest contained 0,625 per cent of nitrogen in the straw
and 1.63 per cent of nitrogen in the grain.

5:1:1. HNitrogen content in straw :
Lifect of nitrogen lovels :
The nitrogen content in the straw was found to increase
vith increase in the level of nitrogen upto the highest
levels of nitrogen fertilization i.e. 200 kg 1/ha.

Yapietles :
Highest nitrogen content in the straw was found in

the variety Jeya and Jayanthl while the lowest was found in
the variety Soorya.
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Ieble 19 : Mean nitrogen percentages in the straw, grain
and protein content of the grain as affected
by different treatments at haryest.

Treatments Pereent nitrogen gmmage
Etraw Grain in grain
Levels of nitrogen
Ng 0.525 1.3% 8437
Ny 0,636 1.63 10.19
Iy 0.638 1.67 10,14
N3 0.6%1 1.68 10.50
A 0.689 1.83 11.43
Yarjetles
\2 0.630 1.69 10.56
Vo 0.628 1.58 9.87
V3 0.630 1.55 9.69
W, 0.619 1.6 10.25
Vg 0.618 1,66 10.37
Ve 0.629 1.67 10,4
General lMean 0.625 1.63 10.19

5:1:2. Nitrogen content in the grain :
Effect of nitrogen levels @

The nitrogen content in the grain was foundto increase
with each increment in the nitrogen level.
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JYarieticg :
Jeye recorded the highest nitrogen content in the
graein while the lowvest was recorded in the variety Jayanthi.

512. Suality studles
5:2:1. Erotein content in the grain :

The protein content in the grain at harvest was
considered as one of the criteria for quality attributes.
It was observed from Table 19, that on an average 10,19 per
cent of protein was present in the grain,

Effect of nitrogen levels @

The protein content in the grain was found to increase
vith increase in the level of nitrogen fertilizetion. It was
lowest being 8.37 per cent in the control while it was
highest with the application of 200 kg of nitrogen per
hectare being 11.43 per cent.

Yarioties :

The variety Jaya recorded the highest protein content
i.e. 10.56 per cent and the lowest 9.69 per cent was observed
in Jayanthi,

533. Ctudles on soll fertility :

In order to have a broad idea about soil fertility,
estimation of totol nitrogen was done from the soil samples
vhich werc collected before transplanting and after harvesting
of paddy erop and the data ere presented in Table 20.
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Composite samples in both the cases were analysed and hence
the data were not statistically analysed. The inferences

are based on the mean values.

Iable 20 : Mean nitrogen percentage in soil before
transplanting and after harvesting of crop
as affected by different treatments.

Hitrog:n Nitrogen
% percentage percentage
Treatnents before after
transplanting harvesting
(initial soil of crop.
fertility).
Levelg of nitrogen
lg 0,142 0,127
Nq 0.133 041141
Ny 0.138 0.150
H3 04132 03152
Iy, 0,140 0,159
Yarigtics
vq 04134 0 1l
Vs 0.139 0.148
V3 Ol 0.150
Vk 04131 0.138
vs 0.133 0.1“1
Ve 0.145 0.15%

General lean 0,137 Oe1k5
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r reference to Table 20 would indicate that on an
average initially soil contained 0.137 per cent of nitrogen,
but after harvesting it was found to be 0.145 per cent.

5:3:1. liitrogen percentege before transplanting :
Lffect of nitrogen levelg @

The soil under experimentation had different nitrogen
pereenteges under different treatments before transplianting.

The highest nitrogen estimated was under control followed by
200, 100, 50 and 150 kg !i/ha treatments.

Yertetdes

It would be eclear from Table 20 that the initial
fertility was not uniform under different varicties. The
veriety Suhasini was grown on highest fertility followed by
Jayanthi, Sona, Jeyap foorya and Satya.

5:3:2. liitrogen percentage after harvesting of crop @

On an average, soil contained 0.1%5 per cent of
nitrogen after the harvesting of crop.

Lffect of pitrogen levels

A reference to Table 20 would indicate that the
nitrogen percentage in control plots was decreased 2t the
time of harvesting. -ut the percentage of nitrogen retained
in the soil was higher with the application of higher doses

of niltrogen.



..77..

Jarietdeg ¢

It would be clear {rom data presented in Table 20
that the nitrogen percentage of the experimental plots,
under different varieties was found to be increased.

6. Correlation gtudies :
Data regarding correlation coefficicnts between

grain yleld and ancillary characters of different varieties
are presented in Table 21.

Table 21 : Correlation coefficient between grain yield and
ancillary characters of different varieties.

Chavacters Values of correlation coefficients of varieties

correlated Jaya tona Jayanthi Satya (oorya fuhasini

Gratn yield . . . ) )
A e 0+8394" 0.6103° 0.7331" 0.7664" 0.6347" 0.9248

1
e

Crain yleld
* * L]
S04 M ber 0.6953" 0.0851 0.8306" 0.9285" 0.1546 0.8790"
spikelets /
panicle.

Grain yield - * » n- «
and test 0.747% 0.7933 0.0706 0,7843 0.9781 0.7378
welght

¢ Gignificant ot 5 and 1 per cent level.

It is clear from Table 21 that the yield of paddy
grain was significantly correlated with yield contributing
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characters such as number of effective panicles per hill,
number of fertile spikelets per paniecle and test weight in
all the varicties under study, except that in fone and
Soorya where number of fertile spikelets per panicle were
not significantly correlated with grain yield, whercas
grain yield of Jayanthi was not significantly oerrelated
with test weight.

7.

7:1. Response ourve ¢

One of the objects of the fertilizer trial is to
find out the optimum dose of a fertilizer that would resise
the production economicelly. The fertilizer response or the
yield dose reletionship for each of the varieties was therefore
studied by fitting the response curves for levels of nitrogen.
£inece the linear and quadratic components of the treatment
Cefs were significant, quadratic type of equation was fitted
for yield data. The co-efficients of the fitted production
function are given in Table 22.

In the equations, as given in Table 22, 'Y' refers
to the expected yield of paddy grain in quintal per hectare
and '{' to the coded units of nitrogen, one unit
corresponding to 50 kg l/ha.
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Igble 22 : lquation for fitting the response curve of
grain yield in Polynomial method.

Values of coefficlents

Responge eguation

Verieties
a b e Y= a + DX+ ox

Jeye 42,978 8,532 =110 ¥ = 42,978 +8.532X +(-1.W10x°)
Sona 41,988 7.397 =1.381 ¥ = 41,988 +7.397X +(=1.3817%)
Jeyanthd 39,390 7.02% =1,42% Y = 39,390 +7.02WX +(=1,4241")
gatya 37.022 8,823 -1.123 Y = 37.022 +8.823X +(=1.123%%)
Soorya 40,316 9.241 =2.009 Y = 40,316 49,2417 +(=2,009%%)
Suhasini W4,22% 2,651 -0,303 Y= b4,224 42,6517 +(=0,30310%)

7:2. EPredicted ylelds :

Using the above type of equations, the predicted
vield of paddy grain for speecified nitrogen levels for each
variety under study vere calculated and presented in Table 23

and depicted in Fig.3.

7:3. lost profiteble rate :

Most profitable rate or optimum dose was worked out
for each variety under three price levels i.e. He. 120/-,
130/- and 140/~ per quintal of coarse grain paddy ( Jaya ),
Rs. 150/=, 160/- and 170/- per quintal of medium grain paddy

( Satya, “oorys and Suhasini ), and Re. 180/-, 190/~ and
200/- per quintal of fine grain paddy ( Jayanthi and cona )



Table 23 : Predicted and observed paddy grain yield in different varicties at various levels of
nitrogen fertilization.

Levels of JAYA SOKA JAYANTHI SATYA SOORY A SUHASIKI
b4 ol S B A5 "% B 5 "fT T
o 42,97 Wha17 41,98 1,21 39.39 38.89 37.02 38.3%  40.31 39.61 Wh.22 44,59
50 50.10 47.67 48,00 49.03 Wh.99 W5.52 Wh,72 42,95 L47.5% 48,58 L46.57 L5.h1
100 5,40 SW.5h  51.25 52.83 47.74% 89,15 50.17 ¥7.58 50.76 51.90 48.31 49.60
150 55.88 58.13 51.7% 48.63 47.6% b5.2%  §3.38 58.62 49.95 W7.M1  U9.h5 48,90
200 Sh.5%  53.40  W9.48 50.78 Wh.70 L5.67 Sk 52,16 45,13 86.22 49,98 50.04
250 50.38 = T 38.91 - 53.06 - 36.29 - 49,90 -

4 = Predicted yileld q / ha.

B = Observed yleld ¢ / ha.
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at fixed cost of Rs. 230/~ per unit of nitrogen i.c. 50 kg /ha.
Optimum level of nitrogen for variety Jaya, tona,

Jayanthi, Satya, Soorya and fuhasini was 119.900, 112.000,

102,050, 164,400, 97.100 and 100.150 kg }/ha respectively

at prevailing price level. Optimum levels of nitrogen at

different price levels alongwith profit economics are

prosented in Table 24, which indicates that the variety

toorya had given maximum profit per rupee investment.

7:%. lMaximization of vield :

The maxirmum obtainable predicted yield under the
conditions of unlimited resources was worked out by fitting
the quadratic equations. It was found to be $5.85, 51.89,
48,05, 5%.35, 50.9% and 48,77 q./ha in Jayay Sona, Jayanthi,
tatya, Soorya and Suhasini at 151.25, 133.90, 123.30, 196.40,
11%.95 and 218.70 kg N/ha respectively.



Predicted optimum levels of nitrogen, grain yield and net return from nitrogen fertilization ee affected by

Iable 2b :
varying prices of produce in different variecties.
serticulars JAYA EONA JALARTHT SATYA COORLA BUHASINT
120 130 140 180 190 <00 180 190 200 150 160 70 150 160 170
Optimm level of 117,390 119.900 122,150  110.750 112,000 113,050 100,850 102.050 103.100  162.250 164,400 166.300  95.900 97.100  98.150 100,150 167.150
nitrogen /hectere
Cost of rutrient $39.53 551.5%  561.89  50%.45  §15,20 520,03  M63.91 46943 W7M.26  7%6.35  756.2% 764,98  Mhi,ih LW,66  M51.MG L2L.12  W60.69  492.8%
(Rs,)
Predicted ylelds 55.235 55.330 55.L07 51.597 51.629 51,653 L7.765  47.795 47.820 53.827 53.893 §3.9%5  50.651 50.687 50.716 48,082 48,318 L8514
guintel /hectare
Precictec responce 12,257 12.352  12.429 9.609 9.641 9,665 8.375  8.407 8,430 16.805 16,871  16.923  10.335  10.371  10.400 3.858 b.09% 4,290
quintal /hectare
Cost of predicted 1470.8% 1605.76 17L0.0 1729.62 1631.79 1933.00 1507.50 1596.95 1686.00 2520.75 2699.36 2876,91 1550.25 1659.36 1763.00 578.70 655.0%  729.30
response (Hs.)
Iet return from 931,26 105k.22 1178.17  1220.17 1216.99 112.97  103.59 1127.62 1211.7% 17700 1943.12 2111.93 1109.11 1212.70 1316.51 154,58 194,35 236,41
nitrogen fertilization :
(Re.)
T2 1.91 .09 2.39 2.5 2,71 2.2% 2.40 2.55 2437 2.56 2276 2.51 2.7 2.91 0.36 o2 0.

Profit / rupee
investsent




V. DISCUSCION

The results of the investigation reported in the
previous chapter are discussed in the following pages.

It will be seen from Table 1, that the soll in the
experimental plots was sandy loam intexture, high in total
nitrogen with adequate total phosphorus and total potash,
The soil was slightly alkaline in reaction. The rainfall
during the period of the experimentation was in general,
unfavourable for the normal growth of paddy.

In the present investigation Jaya, Sona, Jaysnthi,
Satya, ‘oorya and fuhasini, the promiesing dvarf varicties
of paddy, responsive to high nitrogen fertilization were
grown by transplanting under irrigated conditions. The
present recommended dose of nitrogenm in Maharashtra State
for dwarf high yielding varieties is 100 kg nitrogen per
hectare. In order to evaluate, whether the saild varieties
could assimilete higher doses of nitrogen above the
recommended nitrogen dose under lagpur conditions, the
highest dose of 200 kg li/ha waes tried. In order not to
allow the crop to be affected adversely from phosphate
deficiency, the phosphate dose used was 79 kg Polg per
hectare. It has been reported that single application of
nitrogen made at the time of transplanting often fzils to
supply nitrogen at latter stages of growth due to loss
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of nitrogen from soil. Patnaik and Abichandani ( 1957 ) on
introgen utilization of paddy showed that 50 to €O per cent
of fertilizer nitrogen was absorbed when given es = single
application but with split doses 2/3rd basal and 1/3rd top
dressed, the amount of nitrogen abserbed was about 75 per
cent, As such fertilizing the crop with 3/hth as basal and
1/4th 88 top dressed at the time of panicle initiation

stage was taken up. It is an established faect that when

the fertilizer phosphate is applied, large portion of it

gets fixed up and 1s not available to the crop in the
quantities needed for devslopment and growth of the crop.
Thercfore, in order to provide longer duration for availability
of steady supply of phosphate, it is recommended, in general,
that phosphatie fertilizers should be added to the soil

at the time of planting. In order not to allow the crop to
suffer due to potash deficlency, in the present investigation
potash alongwith phosphate was worked up uniformly into

the soil at the time of puddling.

In order to get a broad outline of the growth pattern
of paddy crop an extract of relevant information about the
mean plant height, tiller number per hill, number of functional
leaves per hill and total dry matter production per nill in
different varieties at various growth phases of crop are
presented in Table 29,26,27 and 28, and depicted in Fig.k.

Helght of plant :
A glance at Table 29 would indicate that the growth

measured in terms of mean plant height showed a repid inerease



Igble 29 : Mean hcight of plant in cm in different variecties, at various growth stages.

Days Average height
from JAYA £0NA JAYANTHI SATYA SOORYA CUHASINI of plant (em )
trons- P N
slanting A B T A B A B A B 2 B A B i B

25 20.01 28.91 19.02 28,42 19.67 29.76 20.16 29.40 19.70 29.23 19.71 30.0%5 19.71 29.22

LD 2%,20 34.h8 23.9% 35.77 23.96 36.25 24.93 36.36 2b.52 36.38 2M4.30 37.05 2h.31 36.04

55 38,6k 55.06 39.91 59.63 38.93 58.90 42.33 61.75 41.96 62.26 40.55 61.83 40.39 59.88

70 67.46 96.13 64 B0 96,23 63433 95.82 66.0% 96.33 6%e23 95.31 62.32 95.02 64.63 95.81

85 70.17 100,00 66.92 100.00 66.09 100.00 68.595 100.00 67.39 100.00 65.58 100.00 67.45 100.00

Iable 26 : Mean number of tillers per hill in different varieties,at verious growth stages.

A B A B A B A B A B A B Average mo.of
A
25 8.82 86.21 9.10 88.26 9.72 B85.78 8.7% 85.60 9.66 82.56 9.12 85.39 9.19 86.37
40 9.50 92.86 9.69 93.98 9.39 82.87 9.37 91.77 10.10 B86.32 9.85 92.22 9.65 90.69
55 10.23 100.00 10.31 100.00 10.86 99.05 10.21 100.00 11.60 99.1% 10.68 100.00 10.6% 100,00
70 9.51 92.96 10.15 98.4%: 11.33 100.00 9.70 95.00 11.70 100.00 10.32 96.62 10.48 93.21
89y 9.17 89.63 9885 95.53 10.38 91.61 9.29 90,98 10.90 93.16 9.75 91.29 9.89 92.95

A = bsolute, 2 = Percentage of totel



Iable 27 : Mean number of functional leaves per hill in different varieties, at various
growth staeges.

Days

Average no.of

from _ TRYA SON2 JAYANTHI ©ATYA COORYA SUHASINI ;gﬁcgiggal leaves
planting A B A 3 A B A B A 5 A B A B

25 40,50 80.38 39.08 72.82 38.71 70.89 40.62 81.91 41.66 72.16 40,31 77.5% 40,15 75.82

40 48,8% 96.9% 50.00 93.17 51.92 95.09 49.59 100.00 55.81 96.67 51.04 98,19 51.20 96.69

55 50438 100.00 53.66 100.00 54.60 100.00 49.38 99.57 57.73 100.00 51.98 100.00 52.95 100.00

70 34,70 68.87 35.53 66.21 38,36 70.25 32.83 66.20 35.48 61.45 33.56 64,56 35.07 66.23

85 28437 56.31 28.33 52.79 31.38 57.47 23.56 U7.50 26.79 L6.40 23.82 L5.82 27.04 51.06

Table 28 : Mean total dry matter production per hill in different verieties, at variocus
growth stages.
Average dry matter
A B A B A B A B A B A B A

25 6.15 10.85 6.75 13.31 5.95 12.0% 6.65 14.25 7.05 13.50 6.70 13.28 6.5% 12.82

40 15.80 27.89 15.80 31.16 15.55 31.47 18.15 38.90 15.70 30,07 14.20 28.1% 15.86 31.09

59 32470 57.72 37.50 73.96 32.52 65.82 35.35 79.77 35.90 68.77 34.90 69.17 34.18 68.25

70 41.27 72.85 B3.35 85.50 %0.95 82.89 39.00 83.60 45.05 86.30 %2.20 83.6% 41.97 82.29

85 56.65 100,00 50,70 100,00 49,40 100,00 46.65 100.00 52.20 100,00 50.45.100.00 51.00 100,00

= fbsolute, I = Percentage of total
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in height upto 25 days from transplanting, when it accounted
average height 29.22 per cent of the total height. During
25 to 40 days the increase in height was fairly slow when
only 6.82 per cent increase in the avérage height was
recorded. All the varieties reached a maximum height of
95.02 to 96.33 per cent by 70 dayes after transplanting.
From 95 days onwards the increzse in height was cceelerated
due to the elongation of internodes. At 70 days from
transplanting the paddy varieties atteined & average height
of 99.81 per cent of the total height. The growth rate of
paddy in terms of hcight declined after 70 days i.e. during
flovering stage when there was a marginal inerease in
average height of 4.19 per cent of the total height.

Adair ( 1936 ) found that during first eix weeke increase
in height was rapid and then it was sloved for about two
wveeks followed by rapid increase again till blooming under
high fertility conditions.

Iiller number per hill @

Data presented in Table 26 would reveal that the
varieties under study produced on an average 86.37 per cent
of tiller per hill within the first 25 days of the
transplanting. The varieties Jaya, Sona, tatya and . uhasini
attained the maximum number of tillers per hill at 55 days
from transplenting, and Jeyanthi and Coorya at 70 days
from transplanting. Jayanthi of all other varieties has
only showed 2.91 per cent mortality of tillers between 29 to
40 days.
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The reduction of 7.05 per eent of tillers at 39 days
as compared to the total maximum rumber of tillers recorded
at 59 days might be due to the death of late tillers,
fidmilar results were reported by Ramiah and lMNarsimhan (1936)
and Ramteke ( 1971 ),

Lumber of functional leaves per hill :

Serutiny of the data presented in Table 27 would
show that the mumber of functional leaves per hill
progressively increased unto 55 days in all the varieties
under study except in Satya where it showed an ineresse
upto %0 dayes from transplanting and thereafter there was
a decline, ag the leaf bmduction ceased after paniecle
initiation and existing lower leaves started drying. fimilar
growth behaviour in respect of mumber of functionzl leaves
in dwarf mecium duration varieties was observed by
Ramteke ( 1971 ) under Nagpur conditions.

Dry matter oroduction per hill :

A glance to Table 28 would reveal that the pattern
of growth measured in terms of dry matter productien per
hill was very slov upto 25 days in 2ll the varieties under
study. The dry metter increased steadily during the next
19 days i.e. bctween 25 to 40 days. The increase in the
rate of dry matter production per hill was rapid during
L0 to 55 days in all the varicties except Jaya. {low rate
of dry matter production was observed in fatye during 55
to 70 days, while Jaye showed a repid imerease in dry
matter from 70 to 85 days than all other varietics.
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Growth functions :

Data regarding the growth functions studied ie
presented in Table 11 and 12. It would reveal that the
AGR showed slow increase in dry matter upto k0 days.
Thercafter the rate wes accelerated during 41 to 55 days.
It dropped subsequently during %6 to 70 days and again
increased between 71 to 89 days. The maximum ACR of 8.830 g
per week per hill was recorded during 41 to $5 days.
Thercafter the AGH values dropped considerably. The probable
reason for sharp decline in /GR after 5% days may be that
even though there was 2 considerable inerease in height
during 56 te 70 days; the reduction in tiller number per
hill and drying of leavee might have affected the ACH values
considerably. Data on KCR indicated that it was maximum
auring 26 to 40 days followed by 41 to 55 days and thereafter
there vas a decline in the values of RGH. This indicates
that the varieties have passed through the active vegetative
grovth period between 26 to 99 days. Raut ( 1970 ) found
that the vegetative growth peried of dwarf high ylelding
varietics was between 36 to W5 days from transplanting.

Lffect of nitrogen fertilization :

Nitrogen fertilizestion not only favoured a stimulative
vegetative growth but 2lso enhanced the crop vield in 211
the six varieties of paddy under study. The five graded
levels of nitrogen produced differential effects on growth
end the developmental characters of paddy plent. “ith 2
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view to study the effects of various levels of nitrogen
on the growth, yleld contributory characters, yileld and
quality of paddy an extract of relevant data are presented
in Table 29.

A Effgcts op growth ¢

Growth studies have shown that the height of plant,
number of tillers, number of functional leaves and total
dry matter per hill were all enhanced significantly by
nitrogen fertilization. These characters in general, were
found to increase with incresse in the level of nitrogen
upto the highest level of nitrogen i.e. 200 kg I/ha tried.
Studies in respect of height obtained in the nitrogen
treatments brought out, that a rapid growth in height of
plent was noticed upto 25 days from transplanting followed
by a slow increase in height upto 40 days., From LO days
onwards upto 70 days the rate of incresse in height was
accelerated and further it again decreased upto the last
observation i.e. at 85 days from transplanting. The magnitude
of increase in height of plant varied with the dose of
nitrogen applied. Crowth was slow in plante receiving no
ritrogen. In all the treatments it tended towards linearity
t11l the plants attained their full height. The mazimum
height of 72.13 cm was observed with 200 kg Y/hz =znd that
in control it vwas only 62,02 om. Increase in height with
increasing nitrogen doses were reported by Joshi ( 1967 ).
Urkande ( 1968 ), Kelyanilkutty et al. ( 1969 ), “ingh (1971),
Michael Raj gt al. ( 1974 ) and Netrajen gt al. ( 197k ).



. or tne growth, yield contrivutory characters,

yield ana

Table £9 @ An extront of relevant information op the effects of nitregen
suelity of peddy, nitroger con -t nrd soil before trensplanting end after harvesting.
rerticulsrs g Ny g 3 M
vean height of plent «t 85 deys ( em . can 62,02 65.32 68.39 £9.39 72.13
¥esn totnl number »f tillers per hill st 8% days. “es Be29 3437 9.37 11.00 11,50
Moar masimos numbor of functional leaves per bill. wase h3.30 50454 52.55 56.69 61.68
rean totel dry metter ner hill at 85 daye (g ). . Lk, Sk 48,79 50.79 53.50 5745
Mesn number of effretive panteles per hill. .se .20 Galty .02 10,60 1.02
topn lenpgth of panicle ( om ). ane 20,36 21,06 21.52 22.73 22431
vamn rachis nusber per panicle. e 9429 10.06 10.47 11.98 10.95
temn wolght of fertile spikelets per hill ( g ). o 19.66 224943 2%,10 30.53 29.73
Hoen weight of sterile spikelete per il ( g . PR 0.99 1430 1.61 2438 2.7%
Vemn mumber of fartile spikelets per penicle. i 93.33 110.75 11543 131.39 124,2%
Meon number of sterile spikelete per panicle. cet 18,66 24,19 35.10 WL, 63 56432
Poreentuge of sterile spikelets vor panicle { on number basis ). ves 16.28 17.67 22.80 25.5% 29.83
Mean test welpht ( g ) 19,19 23.%36 2k 7 25,199 23.9%
Mewrs hulling percentoge. Wi 71.98 72.89 7332 74,58 73.8%
Mean grain yield ( o / ha ). add L1,132 46,523 50.02W 51.158 49,743
Hean straw yleld ( ¢/hs ). ves 52,695 61,536 [ 73.85% 80,742
¥ean credn to straw ratio. p_— 0,780 0,756 0.780 0.692 0,61%
Mean nitrogen content in the ctraw at hervest. yiora 0.52% Q.636 9,633 0.6%1 2.689
Mean nitrosen content in the gruin at harvest. see 1.3% 1463 1.67 1.68 1.83
Mean protein content in grain. iae 3,37 10.19 1060k 10.50 11.43
Moen pitrogen percentage in soil befere transplanting. sen 0,142 0,133 0,138 0.132 0.1k
Mean nitrogen perecntage in soil after harvesting. N 04127 0.141 0,150 0.152 0.159
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As regards to the nmumber of tillers per hill in
the present investigation it was found to inecrease with
inerecase in the level of nitrogen. The maximum tiller
number vas observed at 70 days with 0, 50 and 100 kg !/ha,
and at 55 days with 150 and 200 kg X/ha. Subsequently,
death of late formed tillers wes noticed which may be due
to the cut off of nutrient supply by the mother shoot.
Inerease in the total number of tillers per hill with
inerezse in the level of nitrogen was reported by Joshi (1967),
Ramanujam and {skheram Rao ( 1971 ), Raut ( 1973 ) and
Mahant ( 197% ).

The number of functional leaves per hill were found
to increase with inerease in the level of nitrogen. /t
59 days meximum number of functional leaves per hill were
recorded, thereafter there was a decline in the number of
functional leaves due to the drying of the leaves in ell
the treatments. The maximum number of functional leaves
per hill were 43,30, 50.5%, 52495, 96,69 and 61.68 with
0, 50, 100, 150 and 200 kg K/ha at 55 days. Joshi ( 1967 )
and Raut ( 1973 ) obscrved that nitrogen fertilization
enhanced the number of functlonal leaves.

The effect of nitrogen fertilization on plant height,
tiller number per hill and number of functional leaves per
hill was mostly reflected in the total dry matter production
per hill. The total dry matter productlon per hill nronounecely
increased with the higher levels of nitrogen fertilization.
The rote of dry matter production vas maximum between
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40 to 55 deys. The total dry matter per hill was 43,79,
50.75, 53.50 and 57.45 g with 50, 100, 150, and 200 kg
I/ha respectively et the last observation, while in control
it was 30.29 g only. Sinha ( 1970 ) reported incremse in
the dry matter production of paddy with higher doses of
nitrogen.

e

The beneflcial effects of nitrogen fertilizetion
on vegetative growth ultimately reflected in enheneing
the yield contributory characters markedly.

A glance at Table 29 would indicete that the number
of effective panicles per hill were found to be increased
with nitrogen fertilization upto the highest level i.e.
200 kg N/ha. tried. The number of effective panicles
observed at 200 and 150 kg I/ha i.e. 11,02 and 10.60
respectively were of the same mrder, but were significantly
more than those produced at other levels which were at par.
Control treatment has recorded lowest number of cffective
panicles per hill. Increase in the effective paniecles per
hill with inerease in the levels of nitrogen was reported
by Koregave ( 1967 ), Joshi ( 1967 ) and Singh ( 1971 ).

The length of panicle as well as mumber of rachis
per panicle vere found to inerease with increase in the
level of nitrogen upto 150 kg N/ha, thereafter at 200 kg
li/hna a decline in these characters was noticed. The length
of panicle with 150 kg N/ha was 22.73 cm and the mmber of
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rachis per panicle were 11.98. The increcse in the length

of panicle with increase in the level of nitrogen vas also
reported by Panchabhai ( 1958 ), Koregave ( 1967 ),

Urkande ( 1968 ), Kalyanikutty et al. ( 1969 ), Ramteke(1971),
Singh ( 1971 ), Michael Raj gt al. ( 197% ) and Natrejan

et al. ( 197% ). Joshi ( 1967 ) found increase in rachis
number and earhead length with nitrogen.

Fitrogen fertiliszation had a remarkable effect on
weight of fertile spikelets per hill, which was found to
be dlevated by nitrogen application upto 150 kg I/ha and
declined further at 200 kg N/ha., €imilap trend was observed
in cese of number of fertile spikelets per panicle. The
welght of fertile spikelets per hill inecreased from 19.67 g
in control 30.53 g with 150 kg N/ha Bnd number of fertile
spikelets per panicle increased from 93.33 in control to
131.39 with 150 kg N/ha. Maximum weight of fertile spikelets
per hill at 150 kg N/ha may be due to the highest number
of fertile spikelets per panicle. Increase in grain number
with incressed levels of nitrogen has been reported by
Panchebhai ( 1958 ), Koregave ( 1967 ), Urkande ( 1967 ),
Ranganathan et gl. ( 1970 ) and Singh ( 1971 ).

The wikight of sterile spikelets per hill was higher
with the higher level of nitrogen fertilization, indicating
that more number of sterile spikelets per panicle were
produced at higher levels of nitrogen. Similar findings
vere reported by Yamada ( 1959 ) and Tanaka ( 1965 ).

The number of sterile splkelets per panicle inereazsed from
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18.66 in the non fertilized plots to 56.32 with 200 kg W/ha.
The sterility percentage on number basis was lowest 16.28 per
cent in the control and highest 29.83 per cent with 200 kg
}/ha. Chanda ( 1998 ) reported that grain number increased
upto certain level of nitrogen, and at higher levels of
nitrogen increased sterility was found. Increase in sterile
grains and sterility percentage with increased level of
nitrogen is reported by Yamada gt al. { 1957 J.

A keen observation will show that as the number of
fertile and sterile spikelets increased per panicle, the
welght of fertile and sterile spikelets per hill z2lso
increased and vice-versa. The inerease in sterility percentapge
on number basis indicates that with increase in the level
of added nitrogen the mumber of sterile spikelets inereased
per panicle due to high rate of inecreese in the total number
of spikelets than that of production of the carbo-hydrates
vhich must have resulted in more number of empty spikelets
as reported by Yamada gf al. ( 1957 ). The cumulative
effect of these charecters must have further reflected in
paddy varieties giving quadratic response in respect of
grain yleld.

Nitrogen fertilizetion showed a favourable effect
on test weight i.e. 1000 grain weight. Application of
nitrogen significantly increased the test weight over control.
The test weight was significantly increased by applying
150 end 100 kg l/ha over 50 and 0 kg N/ha. These results
indicate thet welght of individuel graln had played a
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significant role in increasing the yield over control by
nitrogen fertilization. Increase in test weight by
application of nitrogen is supported by Koregave ( 1967 ),
Joshi ( 1967 )§ Reanganathan gt al. ( 1970 ). Majumdar
and Dilipkumar ( 1971 ) reported that test weight of grain
recorded significant decrease with inereasing doses of
nitrogen. Natrajen et al. ( 197% ) found that test weight
was not significantly influenced by nitrogen fertilization.
The hulling percentages of grain were also affected
significantly by the nitrogen fertilization. It was lowest
in control ( 71.98 per eent ) and highest with 150 kg N/ha
( 7%.58 per cent ). It was found to decrcase at 200 kg l/ha.
The hulling percentage in control indicates the low
proportion of rice and high proportion of husk as compared
to percentages of rice and husk in fertiliszed plots. Hulling
percentage relates indirectly with the test weight vhich
vas significantly increased by nitrogen fertilization
over the control plots. These findings are in confirmity
vith the work of Reamteke (1971).

C. Lffect on yleld on paddy :

The favourable effects of nitrogen fertilization
on vegetative and yield contributory chara&ers were finally
reflected on the grain and straw yield. The total yield
of grain vere 41.132, W6.523, 50.92%, 51.158 znd 49.713 ¢/ha
with 0, 50, 100, 150 and 200 kg l/ha respectively with the
corresponding straw yield of 52.695, 61.536, 65.247, 73.85k
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and 80.742 ¢/ha respectively. The increasses in absolute
figures of grain yleld with 50, 100, 150 and 200 kg !i/hs
over control were 5.391, 9.792, 10.026 and 8.581 o/ha
respectively. With the corresponding inereases in straw
8.841, 12.952, 21.199 =nd 28.047 g/ha respectively. All
these results of increments showed that yleld of grain
wvas found to increase upto 150 kg N/ha and at 200 kg N/he
it declined, where as straw increased progressively with
nitrogen fertilization upto 200 kg l/ha. It can be expressed
in other words that the grain yield responses obtained
with each incremental level of nitrogen were not proportionate
end linearly additive. This has ultimately resulted in the
quedratic response. Incresse in the grain and straw yield
of paddy due to increase in the levels of nitrogen has
been reported by meny workers. Rajgopelan gt sl. ( 197% )
reported inerease in yield upto 120 kg N/ha and the response
vas found to be quadratic. Rethinam ( 1974 ) reported
quadratic form of response and meximum grain yicld was
found to be at 160 kg N/ha.

The diminishing increments in yleld of grain and
straw resulted in the decrease of grain to straw ratio.
The grein to straw ratio with O kg N/ha was 0,780 and was
found to decrease with increase in the level of nitrogen,
except with 100 kg I/ha. The increase in the straw was
matched by inercase in the grain yield keeping the ratio
at a par with that of control. The decrease in the grain
to strav ratio with higher levels of nitrogen indicates
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thet proportion of grain got reduced as comparcd to straw
at higher levels of nitrogen. These results and in agreement
with those rcported by Panchabhai ( 1958 ), Rao ( 1962 ),
Joshi ( 1967 ), Koregave ( 1967 ), Raut ( 1970 ) and

Mehant ( 1974 ).

D. Chemjcal studies :

Chemical studies showed thet the concentration of
nitrogen in the strav and grain were enhenced by nitrogen
fertilization. The nitrogen percentage of straw in control
vas incressed from 0.525 per eent to 0.689 per cent with
200 kg N/ha, whereas the percentage of nitrogen in grain
increased from 1.3% per cent in control plots to 1.83 per
eent in 200 kg l/ha, Thus, the grains were richer in
nitrogen content than the straw., This may be due to the
translocation of nitrogen from vegotative parts towards
the generative portion of the plant, leaving the straw
poorer in nitrogen. Cuality studies were made by working
out the protein content in the grains. These data have also
shown that the nitrogen fertilization hed very nronounced
effect in increesing the protein content of grains, The
percentage of protein was found to increase with each
inecrement in the dose of nitrogen applied. These studies
have elearly indleated that nitrogen fertilization not only
enhanced the growth and yield contributory charactersbut
also enhanced the concentration of nitrogen in plant tissues,
vhich ultimately resulted in enhancing the grain yleld and
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improved the quality of grain. Increase in nitrogen content
of grain and straw with increased nitrogen levels is
reported by Joshi ( 1967 ), Urkande ( 1968 ) and Reaut (1970).
Increase in protein content of grain with increased levels
of nitrogen application is reported by Sweminathan ( 1964 ),
Sadayappan end Kolandaisvamy ( 197% ), and Krishnaswamy

&t gl. ( 197% ), Muthuswamy gt al. ( 1973 ) and

Subremaniam gt al. ( 1974+ ) contrary to the above findings
stated that nitrogen level had no effect on the protein
content of grain.

Studies regarding the soil nitrogen content uefore
transplanting and after harvesting of crop were made, The
soll nitrogen content before transplanting was varying from
0.132 to 0.142 per cent. On an average, it was 0.137 per cent.
‘tudies of soll nitrogen content after harvesting heve
brought out that the plots fertilized with higher doses
were, inspite of heavy cropping, richer in the leflt over
of the soil nitrogen, whereas soil under control plots was
deplected in nitrogen content. From the initial status of
0.132 per cent nitrogen in the soil before transplanting
on an average, 0.145 per cent nitrogen was recorded after
harvest. The increase in nitrogen content after harvest
appears to be guite high. The probable reason might be due
to continuous applicetion of heavy doses of nitrogen to
paddy erop grown in the earlier seasons and high native
fertility. The other recson may be that the varieties under
study are not in a position to take up sueh as large amount
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of nitrogen which must have resulted in left over of high
quantities of nitrogen. Raut ( 1970 ) and Ramteke ( 1971 )
in their studies reported that fertilized plots with higher
doses of nitrogen, inspite of heavy cespping were richer
in the left over of nitrogen while soil in control plots
wvas found to be depleted in nitrogen content.

Varjetal differenges

In order to study the probable varietal features
responsible for differences in grain yleld, an extract of
relevant data on some of the important plant characters
are presented in Table 30,

A.-Effects on growth @

It would be seen from Teble 30 that the varieties
under study showed no significant differences in respect
of height and total dry matter per hill. The maximum number
of tillers per hill wvere recorded by variety Soorya, which
wves significantly superior over Suhasini, Satye and Jaya.
Soorya was found to be at par with Jayanthi and Sons.
Jeyanthi was significantly superior over Jaya. Jaya recorded
lowest number of tillers per hill, The meximum number of
functional leaves were recorded in Soorye followed by
Jayanthi and Sona at 595 days of the crop growth but the
differences were found to be non significant. fatya had
produced maximum number of functional leaves at 40 days.



Tablg 30 ¢ /n extract of relevent information on the grovih, yield contributory charscters, yleld und quolity of paddy,
nitropgen content in plants at horvest and soil before transplenting end after harvesting es affected by veristiles.

Papticulnrs ¥y Vg Vi Vg Vo Vg Ve
Mean height of plant ot 85 days ( em ). 7017 66.92 66,09 68,55 67.39 67.58
Hoan total number of tillers per hWill et €Y days. Ge17 9.85 10.38 9429 10.90 9,75
Heen maximum mmber of functionsl leaves por hill. 5C.38 53.66 54,60 49,128 57473 51.98
Mean total dry mutier per hill at 85 duys ( ¢ ). 56465 0,70 w940 46,65 52.20 50,05
Mean number of offective panicles poy hill, P11 .46 938 9,06 10.19 9456
Moan length of paniele ( em ). 22489 21633 21.77 21.39 21,00 21419
Hgan rachis mumber per paniele. 10489 10,17 9482 11.12 10,12 10.7C
Hean weight of fertile spikelets per hill ( g ). 30.08 2k, 27 21.23 26,01 25.33 24,82
HYean weight of sterile spikelets per hill ( g ). 2408 1.93 1.69 Tolds 1.89 1.75
Mean mumber of fertile spikelets nanicle, 106,76 125.97 129,65 117,838 104,56 105,03
fean pumber of oterile spikelots per naniele. 43,98 33,11 3194 26.28 40,90 36,57
Poreontage of sterile spikelcots per panicle ( on numbsr basis). 2743 10.22 18410 16.71 26,00 25,10
¥ean test welght ( g ). 254576 12.13% 19,370 25.637 23.506 2,328
HMean hulling percentacc. 73463 72,7 72480 73.50 73.6k 73.6%
Kean grain yield ( o/ha ), G157 L. 189 Yy, 6599 47,920 46, Thb U7.708
Mear strav yleld ( o/ha ). e 296 69492 61,019 60.768 72486 62,864
¥ean grain to strav rotio. D6l C.607 0.733 0,788 0. 6L 0.758
Mean nitrogen content in the strew at harvest. 0630 0.628 0.630 0.619 0.618 0.629
Hean nitrogen content in the grein ot harvest. 1.69 1.58 1.59 1.6k 1.66 1.67
Mean protein content in grain, 10,56 9.87 10.25 10.2% 10.37 10,64
Mesn nitrogen percentage in soil vefore transplenting. [P 11 0,139 O lt 0.131 06133 0,1k%

Mean nitrogen percentsge in soil after hervesting. 04 1bl Ou1k8 0.150 0,438 01l 0,158
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B. Effects on vield contributory characters :

Serutiny of yield contributory characters would
reveal that the varieties differ significantly in respect
to almost all the characters studied except the number
of effective panicles per hill, Variety Jaya recorded
significantly longest panicle length than all other
varieties which were of the same order. Highest number
of rachis per panicle were found in the variety Satya
followed by Jaya and Suhasini which were at par but were
significantly more than Sona, toorya and Jayanthi vhich
were also at par. Variety Jaya gave significantly highest
vibtght of fertile spikelets per hill, while the variety
Jayanthi gave the minimum weight of fertile spikelets per
hill, These importent yield contributory characters might
have reflected in the highest yleld of Jaya and the lowest
yield of Jayanthi. The weight of sterile splkelets per
hill wvas found to be highest in Jaya and was significantly
more as compared to Jayanthi and Satya.

The highest number of fertile spikelets per panicle
were found in the fine grein variety Jayanthi followed by
fona and both have produced significantly more number of
fertile spikelets per panicle as compared to all other
varieties except Satya. Variety Jeya recorded the highest
number of sterile spikelets per panicle followed by foorya,
Suhasini, ‘ona, Jayantni and Satya. The percentage of
sterile spikelets per panicle on number basis was significently
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more in Jaya, Soorya and Suhasini than Sona, ‘atya and
Jayanthi. In general the grain filling was not proper in
coarse and medium grain varieties as compared to fine grain
varieties which might have resulted in higher percentage
of sterile spikelets.

In respect of grain type the variety Jaya is coarse,
tatye, Soorya and Suhasini are medium while Sone and Jayanthi
are fine grain varieties. The test weight of these varieties
wes found to differ significantly. The coarse variety Jaya
had significantly more test weight as compared to medium
and fine ones except Satya & medium grain variety recorded
higher test weight than Jaya, but they were at par. The
test weight of fine grain varieties Sona and Jayanthi was
also found to be significently less as compared to all
other coarse and medium grain varieties. Ramiah ( 1952 )
observed that generally coarse varieties give the larger
yield as compared to fine ones. This indicates that weight
of individual grain played a significant role in grain
yield differences exhibited by the varieties under study.

The varieties differ significantly in respect of
hulling percentage. The differences in perccntages observed
in foorya, Suhasini and Jaya though were not significant
they wvere significantly higher than the percentages recorded
in Satya, Jayanthi and Sona.

Co Effects on vield :

The differentisl behaviour in respect of several
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characters studied were ultimately reflected into the
gignificant differences in the grain and straw ylelds. The
highest grain and straw ylelds were obtained in Jaya,
vhich had given significantly more grain yield =s compared
to all other varieties. The other varieties namely ‘oona,
Satya, Suhasini and Soorya were at par with the yield in
descending order. Sona and Satya gave significantly higher
grain yield as compared to Jayanthi whereas the grain
yield of Suhasini, Soorya and Jayanthi were of the same
order. Jaya produced the maximum straw yleld followed by
foorya, Sona, Suhasini, Jayanthl and catya. The respective
per hectare straw ylelds were 74.296, 72.486, 69.492, 62.86k4,
61.015 and 60.768 quintels.

The chief cause of higher grain and straw yield in
Jaya may be attributed tc the highest dry matter production
and superior yield contributory characters such as more
veight of fertile spikelets per hill and test weight.
Bhapker and Jadhao ( 1969 ) and Shastry ( 1969 ) reported
superiority of Jayas in grain yield as compared to other
high ylelding dwarf varieties in trials conducted under
AICRIP. These results are in agpeement with the results
obtained by Kanwer and Mahapatra ( 1971 ).

The grain to strav ratio was highest in the variety
fatya followed by Suhasini, Jeyanthi, Sona, Jaya and ‘oorya.
It would be seen from the data presented in Table 30 that
in all the varieties the proportion of straw was greater
than that of the grain. In the present investigation Satya
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had greater efficiency of giving higher grain yleld than
all other verieties.

D. Chemicel studies :

idtrogen percentages in the straw at harvest were
0,630, 0,628, 0,630, 0,619, 0.613 and 0,629 in Jaya, Sona,
Jayanthi, Satya, Soorya and Suhasini with the corresponding
nitrogen percentages of 1.69, 1.58, 1.95, 1.6k, 1.66 and
1.67 in graing respectively. This indicates that the
nitrogen percentage in strav was lower than the percentage
in grain in sll the verieties. This might be due to the
trensiocation of nitrogen from vegetative parts to the
reproductive portions of the plants. (uality studies of
grains in terms of protein varied in the same proportion
of nitrogen content of the grain in the corresponding
varieties., The protein content of grain in Jaya was the
highest followed by Suhasini, Soorya, Satya, ‘ona and Jayanthi,

The initial nitrogen status of the soil though was
high, uniformity in nitrogen content was not observed. It
would be seen from the data presented in Table 30 that the
nitrogen concentrations after harvest in soil under all
the varieties were found to be increaséd over the initial
percentages in soil indicating left over of nitrogen in
80il by these varieties.

Iitrogen x variety intersction :

Out of the several interactions studied in this
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investigation, only nitrogen x variety interaction was
found to be significant in very few characters viz, weight
of sterile spikelets per hill, test welght and hulling
perccntage.

The weight of sterile spikelets was found to increase
with increase in the level of nitrogen in Sona and Jayanthi.
In 21l other varieties no definite trend was observed.
fona and Jayanthi produced the highest weight of sterile
spikelets per hill at 200 kg N/ha and the lowest weight
wvas given by the same in the control plots. Ramteke (1971)
elso found significantly nitrogen x variety interaction
in respect of weight of sterile spikelets per hill, where
it increased with increase in the level of nitrogen.

The test weight of all the varieties except fona was
significantly increased by the various levels of nitrogen
over the control. Satya recorded highest test weight at
200 kg l/ha, which was at par with 150 and 100 kg !/ha,

This did not show significant differences with Jaya at
2ll the levels of nitrogen and Soorya at 100 kg N/ha.

Hulling percentage was found to increasc with increase
in the level of nitrogen upto 150 kg li/ha in all the
varieties, Soorya gave significantly higher hulling percentage
with 150 kg I/ha than 2ll other combinations except to
that of Jaya and Suhasini at the same level,

Sorrelation studlep :
Correlation studies revealed that the yield of paddy
was significantly correlated with the yield contributory
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characters such as number of effective panieles per hill,
number of fertile spikelets per panicle and the test weight
in all the varieties under study, except the number of
fertile spikelets per panicle in Sona and Soorya, and the
test weight in Jayanthi. The positive correlation between
grain yield and the yield contributory characters studied
in the present investigation have been reported by
‘adanathan ( 1958 ), Sadns gt al. ( 1969 ), Raut ( 1970 )
and Palaniswamy ( 1974 ).

Yield response data

Significant quadratic response to nitrogen application
vas observed in all the varicties under study. The predicted
yvield in absence of nitrogen fertilization could be taken
as the measure of native soil fertility. It was observed
from data presented in Table 23, that the yleld had started
falling down after reaching 55.88 ¢/ha at 150 kg !//he in
Jaya, 51.75 o/ha at 150 kg N/ha in Sona, W7.74 ¢/ha at 100 kg
Ii/ha in Jayanthi, 54.3% g/ha at 200 kg N/ha in Eatya,

49.95 ¢/ha at 150 kg X/ha in Soorya and 49.98 g¢/ha at 200 kg
Ii/ha in Suhasini. A eritical study of the table will show
that the increase in grain yleld with the increased levels
of nitrogen fertilization in all the varieties under study
vas in decreasing order. This decreasing response of yield
has indicated that it is tending towards the law of
diminishing returns. Raut ( 1970 ) observed quadratie
response in Jaya. Rajgopalan gt al. ( 1974 ) observed =
quadratic response in Jayanthi and Sona.
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o I £ pis fortilization :

The crop responded well to nitrogen fertilization.
llence most important and realistic economic problem that
arises is to calculate the most profitable rate ( MPR )
of nitrogen fertilization., Nutrient éouts change to a very
little extent during the crop season. On the contrary, the
selling rate of the produce is subjected to a greater
variation depending on the acerage under a crop, market
demand, nearness or other-wise to the market, nature of
produce and such other factors. The s2lling rate may vary
from a very low uneconomic rate to a highly remunerative
one, not only from year to year but even during the sanme
season for different periods. Hence consideration of optimum
dose of nitrogen fertilization under as wide a range of
selling rates as possible has a great practical utility.
Such data have been presented in Table 24.

It was observed from the data that the optimum doses
of nitrogen for Jaya, Sona, Jayanthi, Satya, Soorya and
fuhasini were 119,900, 112,000, 102.050, 164.400, 97.100
and 100,150 kg N/ha respectively, with the corresponding
monetary returns of Rs. 1,05%.22, 1,316.59, 1,127.52,
1,94%3.12, 1,212.70 and 19%.35 per hectare respectively.
Soorya had given maximum profit per rupee investment. The
optimum doses of the varietics under study have been
calculated only by taking into consideration the cost of
fertilizer. But other items such as cultural expenses,
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plant protection measures etc., which consume lot of
expenditure are also required to be taken into account at
the time of computing cconomic optimum dressings.

Finally, it may be stated that the results obtained
in the present investigation are based on only one year's
trial. In order to bring out sound recommendations, these
studies need to be repeated for two to three years more.



VI. SRUARY

The field experiment was laid out in split-plot
design with four replications on Agricultural College Farm,
Nagpur at Telangkhedd Elock, during Kharif 1974 to study
the yleld potential of six promising paddy ( Oryga sativa L.)
varieties under different nitrogen levels. The main plot
treatments consisted of five levels of nitrogen viz. 0, 50,
100, 150 and 200 kg N/ha and the sub plot trestments
consisted of eix varieties of paddy viz. Jaya, fona, Jayanthi,
Satya, Soorya and Suhasini. The experimental site was high
in total nitrogen with adequate total phosphorus and total
potash., The rainfall, during the period of the experimentation
was in general, unfavourable for the normal growth of paddy.

Periodical observations were recorded on impertant
growth and yleld contributory characters to evaluate the
treatment effects. Studies on the nitrogen content in the
strav and grain, and quality of grain based on protein
content as influenced by the treatments were studiec.
Bmphasis was also given to the economic analysis of the
yield data, resulting upon different factors under study.
Some of the important findings of this investigation arec
summarised below.-

I. Effects of nitrogen fertilization :
A. Growth studles :

Nitrogen fertilization had significantly increanced
the mean plant height, number of tillers, functional leaves
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and total dry matter production per hill, These characters,
in general were found to increase with inerease in the
level of nitrogen. AGR of dry matter production in g per
hill per week was found to inerease with inerease in the
level of nitrogen between 26 to WO days but no definite
trend vas observed during subsequent observations. HGR was
found to be higher in control plot at 211 the observations
except, batween 71 to 35 days.

B. Yield contributory characters :

A favourable effect of nitrogen was also noticed on
the yleld contributory characters. The number of effective
panicles and weight of sterile spikelets per hill were
found to increase with increase in the level of nitrogen
upto the highest dose of 200 kg l/ha, which was at par with
150 kg N/ha. Application of 200 kg }N/ha was found to be
significant over other levels in respect of the above
characters. An inerease upto 150 kg N/ha was recorded in
respect of the length of panicle, number of rachis per
panicle and mean weight of fertile spikelets per hill. The
length of penicle and weight of fertile spikelets per hill
vere of the same magnitude with 150 and 200 kg N/he which
vere significantly superior over other levels of nitrogen.
150 kg N/ha recorded significant increase in number of
rachis per panicle over all other levels of nitrogen.

The highest number of fertile spikelets were recorded
with 150 kg li/ha which was at par with 200 kg l//ha and
significant over 100, 50 and 0 kg K/ha., The number of sterile
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spikelets per panicle as well as percentage of sterile
spikelets per panicle ( on number basis ) were found to

be inereased with 200 kg N/ha. 200 kg N/ha recorded
significantly highest number of sterile spikelets per
panicle then all other levels of nitrogen, while it was

at par with 150 kg l/ha in respect of percentage of sterile
spikelete per panicle and significant over other nitrogen
levels.

The test weight was influenced favourably by nitrogen
fertilization. Nitrogen fertilization significantly increased
the test weight over control. It was of the same order at
150, 100 and 200 kg N/ha.

The hulling percentage of grain was enhanced Ly the
nitrogen application. Application of 150 kg N/ha was found
to record significantly more hulling percentage over nll

other levels of nitrogen.

Coe Xield :

Nitrogen fertilization significantly increased the
grain and strav yield. The grein yield was found to increase
upto 150 kg of nitrogen per hectare, while the straw yield
was increased upto 200 kg li/ha., The per hectare grain yield
with 0, 50, 100, 150 and 200 kg N/ha was 41,132, 46.523,
50.92%, 51.198, and 49.713 quintals respectively. The
corresponding straw yleld was 52.695, 61.536, 65.247, 73.854
and 80.742 quintals respectively. Grain yield at 150, 100
and 200 kg N/ha was of same order.
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The grain to strav ratio was found to decrease with
higher levels of nitrogen.

D. Chemicel studies :

Chemical studies revealed that concentration of
nitrogen in strav and grain increased with inereasing
levels of nitrogen. The grains were richer in nitrogen
than the straw. The beneficial effects of nitrogen apnlication
wvere also noticed in the improvement of quality of the
grain. The nitrogen fertilization enhanced the protein
content of the grain,

Studies regarding soil nitrogen content at harvest
brought out thet the plots fertilized with higher doses of
nitrogen, inspite of heavy cropping were richer in the
left over of the soil nitrogen, while soil in control was
found to be depleted in nitrogen content.

II. Effects of varieties :
A.  Growth characters @

The varieties did not differ significantly in respect
of height and total dry matter production per hill, vhereas
significant differences were observed in respect of total
number of tillers and functional leaves per hill. toorya
gave significantly higher number of tillers than tuhasini,
Satya and Jaya, whereas Jayanthi was significant over Jaya.
The maximum number of functional leaves were recorded in
Soorya followed by Jayenthi and Sona at 59 days of crop growth.
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B. Yield contributory cherscters :

The varieties under study recorded significentl
differences in respect of all the yield contributory
characters except the number of effective panieles per
hill, Jeya recorded significantly longest panicle length
and highest weight of fertile spikelets per hill than 211
other varieties. The number of rachis per panicle vere
significantly higher in Satya, Jeya and Suhesini, which
wvere at par, but were significantly superior to fona, foorya
and Jayanthi which were of the same order. Jaya recorded
significently more weight of cterile spikelets per panicle
then Jayanthi and Satya, while Sona end foorys vere
significant over Catya.

The fine grein varieties Jayenthi and Sona recorded
significantly highest number of fertile spikelets than Jaya,
fuhasini and Soorys. Number of sterile spikelets and
percentage of sterile spikelets per panicle ( on number
basis ) were found to be maximum in Jaya.

The varieties under study showed significant
differentdes in respect of the test weight, Highest test
welght was recorded in Eatya which was at par with Jaya.

The lowest test weight was recorded in the fine grain
varieties Jayanthi and Sona which were of the same magnitude.

The hulling percentages recorded in foorya, Suhasini
end Jaya were of the same order, but were significantly
higher then all other varieties. The fine grain varieties
Jeyenthi and Sona recorded significantly lowest hulling

percentages.
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C. Xield :

Slgnificant differences were observed in the grain
and straw yields of the different varieties. The highest
grain and straw yields were obtained in Jaya, which had
given significantly more grain yield as compared to 211
other varicties. The per hectare grain yleld in Jaya, ‘ona,
Jeyanthl, Satya, foorya and Suhasini was 51.575, 43.439,
44,895, k7,929, 46.7uWh and 47,708 quintals respectively,
with corresponding straw yield of 74,296, 69.492, 61,015,
60,768, 72.486 and 62.564 quintals respectively.

Grain to straw ratio was maximum in Satya and minimum
in Coorya.

D. Ch d :

Chemical studies revealed that the varieties recorded
higher nitrogen content in the grain than in the straw,.
The highest nitrogen and protein content in the grain was
found in Jaya followed by tuhasini, Soorya, Satya, ‘ona
and Jayanthi.

Hitroren x varieties interaction :

Out of the several characters studied, nitrogen =x
varieties interaction was found to be significant in very
few charaeters namely, weight of sterile spikelets per hill,
test weight and hulling percentage. The weight of sterile
spikelets was found to increase with increase in the level
of nitrogen in Sona and Jayanthi, In all other varieties
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no definite trend was observed. The test weight of all the
varieties except fona was significantly increased by the
various levels of nitrogen over the control. The varicty
Satya has recorded highest test weight at 200 kg N /ha.
Hulling percentage was found to increase with increase in
the level of nitrogen upto 150 kg per hectare in all the
varieties. Soorya has given highest hulling percentage at
150 kg I/ha.

Sorrelation studies

The yield of paddy was significantly correlated with
the yield contfibutory characters such as number of effective
panicles per hill, number of fertile spikelets per panicle
and the test weight in all the varieties, except the test
wveight in Jayanthi and number of fertile spikelets per
panicle in Sona and Sooryea.

Significant quadratic response to nitrogen
fertilization wag observed in all the varieties under study.

The optimum levels of nitrogen for Jaya, Sona, Jayanthi,
Satya, Soorya and Suhasini were 119,900, 112,000, 102,050,
164,400, 97.100 and 100.150 kg / ha respectively, with the
corresponding net returns from nitrogen fertilization of

Re. 1,05%.22, 1,316.59, 1127.52, 1943.12, 1212.70 and
194,35 respectively under Nagpur conditions, at the prevailing
rates of paddy and nitrogen. Soorya had given maximum net
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profit per rupee investment. The maximum ylelds of 59.89%,
51.89, 48,05, 54.35, 50.9% and 48,77 quintals /ha were
obtained in Jaye, Sona, Jayanthi, tatya, Soorya and tuhasini
at 151.25, 133.90, 123.30, 196.40, 114.95 and 218.70 kg I/ha
respectively.
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