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I. INTRODUCTION 

Rice is the staple food of oore than half tbe 

population in the Indian Union o.nd forms t he most important 

food crop. India has the l argest area ( excepting probably 

the Peoples Republic of China ) under this crop and it i s 

the second biggest producer of rice in the wrld. •dee 

occupies nearly 35 million hectares in India but tne avorare 

yield is only 1 • 1 tonnes ..,:.r hectare in contrast to about 

4 tonnes per hectare in Japan, Thailand, Italy, China, 

?h1ll1pinos, Cpain and Formosa. Though t he area under this 

crop is large, the total production fs.lls short of i t s 

requirements, because the average yield of rice is 

disan'X>intedly poor and there 1s a heavy population pressure. 

This sugcostn need for enhancing the per hectare per unit 

time outturn. 

f.~ aharashtra State during the yenr 1973-74 had ::bout 

13.59 lakh hectares under paddy with total production of 

16.40 lakh tonnes . Bhandara and Chandrapur districts, which 

are major rice producing areaG of Vidarbha, contribute about 

91.6 per cent to t he production or rice in this ~gion and 

eovor nearly 5. 00 lakh hectares under paddy with an annual 

production or approximately 4.? lakh tonnes. The ~er hectare 

yield in Vidarbha is low as to that of t·laharnshtrn which is 

the same story of our national yield of paddy per llectere. 

f, s ouch , in order to increase the yield or t his crop it is 

essential to find out or select varieties which will be 
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suitable for lowland conditions 1 whore adequate m~nur1.ng 1 

irriention and timely cultural operations could be given. 

J;mongst these , varieties and fertilizers are or p ranount 

importance in improving the yield. 

The lodging nature and low fertilizer response of 

traditional tall indicae have been ovorcooe to soae extent 

with the introduction and selection of dwarf varieties 

though they still naod improvement in c;uality and other 

desirable characters to mnke t hem marketable and ~rofitnble 

to the cultivators . The vork on this direction has been 

taken-up by breeders si nce last few yonrs at . 1CRIF 1 'yderab d 

and CHin, Cuttack . As a result varieties possessin the 

type of morphological structure and developmental pattern 

favourable for the officiant utilization of sunlight, water 

and fertilizer and consequently with ~ hi gh yield potential 

have been evolved, The pay off started with release of a 

coarse grain high yielding dwarf variety Jaya in 19(>8, 

Subsequently the fine grain varieties like ona and Jnyanthi 

vere released, which have shown good rasults in ttin1-ltit 

trials conducted in various stat es under AICRIP, lr,ultaneou&ly 

the new medium grain hybrids ::C ntya, . oorya and <uhasini 

have also shovn promisi ng results in the demonstrations 

plots and ~:~ini-k1.t trials conducted in the Konkan region 

of ~mharashtra under the supervision and fUidanoe of "ah~tl:la 

Phule Y. rishi Vi dyapoct h , Rahuri. The promising results or 

all those varieties in the vnrious parts of the country 

have given a now hope to increase the yield. The tull 
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genetic potential of these varieties can only be oxploite 

under adequate fertility conditions. 

Nitrocen has been called the "King-pin" in paddy 

fertilization ( Lindt 195'3 ) , due to almost universal 

response to its application under most of reophysical 

conditions. Hany investigators re'!)Ortod that t he nitrogen 

deficiency is extremely wide spread in paddy soils or lndia. 

There is no place where the application of nitroren has 

raued to give response Ilaminh 1951, day Chnudhari 195, 

and Gethi .Q! M• 1952 ) • 

\,ith application ot hi gher doses of nitroren, there 

are correspondingly higher needs of phosphate tor bulnnce 

fe rtilization. If phosphate is limited plants do not rrow 

normnll y and yields are depressed ao renorted by "ircar 

cr~ ron ( 1941 ) and /~yer ( 1946 ). Phosphat e fertilization 

i s essential not only for increasinf t he yield, but is also 

beneficial for growth, tUlor1ng, root development of padJy 

and counteracting the adverse effects of oxcese apolicotion 

of nitrogenous fertilizers. 'lesl)Onse of nitroren vt>ries 

depending on factors like climate, soil fertility, n thod 

of cultivation, the amount of nutrionto suu;:~lied and the 

va:N.ety grown ( Ishizuka 1965 ) • Tho nitrogenous fertilizer 

requirement of high yielding varieties of paddy ore very 

high. The optimum roquirecents of fert1llzers of these hi h 

yielding varieties ot paddy are not yet clearly known. t 

clear idea or the nitrogenous fertilizer requirements for 

these varioties w111 greatly reduce the t>OS~ible ~ sta·e 
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of ap lied fertilizers, especially 1n the context or 

econot11s1ng tha fertWzer use, on one hand and elso bring 

about the full expreosion or the genetic potential of those 

varieties which is very urgently needed today. !~wever, 

data on fortWzer responses and economics or fertilizer 

use for these high yielding paddy varieties are rnthor 

limited under Nagpur conditions. 

r ith this background in view, an investigation vns 

car!Pied out " To study the yield potential of six prot11sing 

paddy varieties viz. Jay~, ~ona, Jayanth1, tatya , oorya 

and . uhasini under different nitrogen levels " during Fharir 

1')71t at J.gricultural College .·n.rm, N!igo:ru.r. 



II. ftEVlE\-1 OF LITERATU · , 

In the present 1nvest1eat1on , attempts were mndc 

to tudy the yield potent1!ll or six nromis1ng rice varietiec 

una.cr different nitrogen levels. Therefore, the releviU'It 

research wor~ carried out at different pl aces on these 

espects is reviewed 1n this Chapter. 

1. Innucuce of nitrogen on eroyth. rteld c:ontributinr 

characters and xield of pa4dY : 

a . };.ffects of nitEQ p:en on fEQwth I 

Tannka £1 ~· ( 1958 ) observed that the heit(ht of 

paddy was increased by nitrogen application. 

Tanaka £1 .!Y,. ( 1 ?59 ) found that maximum tiller 

number in all paddy varieties reached at about 30 to 35 days 

after trnnsplant 1ng anu tillering vas positively correlated 

with nitrogen content 1n plrunts . 

Tanaka ( 1964 ) \/Ork1ng at the Intcr-t:ational Rice 

aesearch Institute , l'hillip1nes reported that shoot height, 

moximum number or tillers, percentage of effective tillers, 

Lf I and panicle to straw ratio cenerally decreased dth 

higher doses or nitrogen. 

Tanaka am I<.awano 1966 ) renorted t hnt ' I of 

ryaddy increased with the application of nitrogen 1ue to 

increase in the number of tillers and leaf eize. 

Joshi ( 1967 ) found that nitrogen apr.l1cnt1on 

enhanced the plant height, number of tillers per PlE'nt, 



•• 6 •• 

number of 1\mctional l eaves, leaf area, L1 I and dry matter 

production but delayed the flowering in T {U) -1 at llogpur. 

F1mUar results were reported by Urkande ( 1968 ) • 

Kalya.nikutty .v11ll• ( 1969 ) found that increase 

in the level of nitrogen has increased the plant height. 

Similar results were r eported by Singh ( 1971 ) , 1-licha.el Re.j 

£1.€11• ( 19'74 ) nnd llatrajan ~A!· ( 1974 ) . 

l inha ( 19'10 ) recorded increase in total. ry ~:~atter 

production of pru..dy per kilogram of added nitrogen beine 

73 .8, ~.2, ~4. 4, )2. 6 and 13. 8 kg for 40, ao, 120, 160 

and 200 kg r: per hectare treatments re spocti vely. 

RamanujnD and fakharam Iiao ( 1971 ) reported a 

positive relationship of shoot height vith nitrogel" levels, 

whereas t he root length showed a negative trend. rumber of 

tillers per hill, shoot weight, root weight and shoot I root 

ratio were eVidently influenced by nitrogen levels. 

Raut ( 19?3 ) reported that application of fertilizers 

at tho rate or 100 kg N and 50 kg ?aO!) per hectare had 

s1gni1'1cantly increased the mean plant height, J'IUlllber of 

tillers, f'unctional leaves, leaf area and total dry matter 

accumulation per hill over the fertilizer CODbination or 

5'0 kg ll and -'5' kg P2o5 per hectare. , 1mUar results were 

reported by Mahont ( 1974 ) • 

b. Ei'fects of nitrogen o11 Yield contributine characters 

Pancha'bhai ( 195'8 ) found that the length of enrhend, 

number of ep1kelets per panicle, grains per panicle and 
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density of earhead 1ncreesea with increase in the dose of 

nit roger .. 

Yamada ( 1959 ) observed DOre number of panicles 

only at higher levels of nitrogen. He further reco rdec1 

increase in percentage of sterility in paddy with increased 

dose of nitrogen. 

Tanaka ( 1965 ) reported that t he percentare of 

filled r raJ.ns generally, decrease<i witn t he incre se in 

nitrogen supply in either groups of varieties. 

Koreer.ve ( 1967 ) found that with increased nitrogen 

n'>olication i .e. 1..!5 kg r; per hectare, there was increase 

in number of panicles and grnins "Per hill e.n.J to a little 

extent in test weight but beyond this t here wns n decrease 

in those characters. 

Joshi { 196? ) reported that the number of panicles 

per hill and rachis per panicle , length of panicle and test 

woight were enhanced by nit rogen a~plication in T(, ) -1 at 

I~ngpur. 

Hay Chaudhari ( 1968 ) noted a striking increase 

in the panicle number per hlll of TO )-1 o.nd Taic~.ung 6? 

ao a result of nitrogen fertilization . 

Urkande ( 1968 ) found that t he length of panicle, 

number of panicles per plant, number of grains ner pl · nt, 

weight of grain per panicle and yield of grain per plant 

were enhanced by nitrogen application. 

Kalyanikutty i1 AJ.. ( 1969 ) found that addition of 

nitrogen increased the number of tlllers and \.fc1ght of 
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thousand grains . The panicle length and number of grains 

per por~cle got increased b.1 higher levels of nitro~en 

in all the varieties tested . 

Rnncanathnn ~ Jll. ( 1970 ) reported more panicle 

length, number of grains per panicle and test weight with 

100 ltg r: over ;o kg N per hectare. 

Ramteke ( 1971 ) working {•t the College of Atriculture, 

lJngpur observed tlhat 100 kg l~ par hectare s i£;n1f1cMtly 

increased t he number of fertile spikelet a per panicle 1 

l ength of panicle, woi ght of panicle, number of paniclea 

per hill and tost weight than ;o kg ll per hec•are . 

·~ajumdar and DilipKwar ( 19?1 ) reported that 

nitrocen fertilization significantly increased the yield 

attributes and maximum increase in yield components was 

obt~1ned ~~th 74 kg N per hectare. Test wei ght of grain 

recorded significant decroase with increasing doses of 

nitrogen. 

C1ngh ( 19?1 ) reported t hat ef.fel"tive t illers, 

panicle length , nUI!Ibor of fertile and s terile sni kelets 

and crain yield per panicle increased 1th the increase 

in nitrogen level from 0 to 160 kg N per hectare in the 

vnrioties TW)-1 and Tainan-3 . 

?anchaksharaiah ~ A!• ( 1 Cf'/2 ) reported t hat Jaya 

produced ma.ximw:l number of panicles per square aetre under 

all t he nitrocen levels viz. 0 1 40 1 00 1 1.!0 and 160 kg N 

per hectare, which •..a.o followed by "adma :md ~-?o;. Maximum 

panicle length wos noticed 1n the local variety c-705 1 



which was followed by Jaya and Pndl:!a. Tho nmber of 

opikelets par panicle were maximum in Jays followed in 

the order by Pndma and C-705' . 

Raut ( 1973 ) noted a prominent effect of fertilizer 
• 

apnlicntion on yield contributing characters. Fertilizer 

a~~ication at the rate of 100 kg N + 50 kg P2o; per hectare 

was significantly superior to 50 kg N + 25 kg P205 per 

hectare ill increasirlg the number of panicles per hill , 

~eight of panicles per hill, rachis number per panicle, 

wei ght of fertile spikelets per panicle, hulling percentace 

and the test weight . 

Michael Raj n ./!l• { 1971+ ) reported increase in 

number of fertile grains ~r panicle and. length of '1anicle 

with increase in the level of nitrogen. Highest levels of 

nitrogen tried i . e. 250 kg N per hectnro has recorded mnximun 

mean length of panicle . 

Natrajnn ~ n!· ( 19?~ ) observed significant increase 

in t he length of panicle with increase in the level or 

nitrogen, however the number of productive tillers, number 

ot grains per panicle and test weight 'Wore not innuence·j 

significantly. 

c. ~ffects of nitrogen fertilization on yield 1 

f. hnrma and De ( 1969 ) observed t hat the response to 

nitrogen was quadratic and the optimum dose was between 

120 to 150 kg N per hectare for vnriety PndDo under Uelhi 

conditions. 
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Lenka and l":lehera ( 1967 ) reported that the grain 

yield of introduced short strawed rice varieties increased 

11naarly with increase in the rate of nitrogen upto 120 kg 

N per hectare, but long strawod locnl cv. showed significant 

responses upto 60 kg 1: per hectare only. 

Rao ( 1969 ) while studying the response or high 

yielding varieties at C.R. R.I., Cuttack noted that mediun 

duration varieties Jaya and IR-8 produced significant 

differences in yield upto 150 kg N per hectare but the 

economic level was found to be 100 kg N per hectnre only. 

Sinha ( 1970 ) found a progressive increase in the 

grain and straw yield of paddy with additional application 

ot 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. 

Ramanujam and Sakharam Rao ( 1971) observed a quadratic 

response with regal~ to grain yield and concluded that nitrogen, 

beyond 90 kg per hectare di d not contribute for the yield. 

Kulandav1velu and Kalla~an (1971) conducted trials 

with riee cv. ADT-27 where 0 to 180 kg N per hectare vas 

applied in equal split dressings at planting and 30 days latter 

and found t hat the yield of paddy increased upto 120 kg N per 

hectare, but the optimum rate was ?8.5 kg N per hectare. 

Verma and Srivastava ( 19?2 ) reported that B - 8 

paddy gave the maximum yield or 40.46 quintals ~er hectare 

with m~ net profit of Rs .2,)44.77 per hectare by using 

140 kg r: per hectare as against 80 and 100 kg N per hectare. 
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Singh and Malik ( 1972 ) observed that the dwarf 

rice cv. I R- s , Padme. a.nd T(N) -1 showed great er yield 

responses to nitrogen applied at the rates of less than 

100 kg per hectare. t-1aximum paddy yields of Pa.dma and 

T(N) -1 were given by application of 179 . 3 and 13? . 0 kg N 

per hectare, r espectively. The most profitable level of Jl 

application f or T(N) -1 and Paclma were 116 . 85' and 13<J.01 kg 

pe r hectare r espectively. 

Pilla1 §! .iJ.• ( 1972 ) reported t hat yield response to 

nitrogen was quadr atic, the optimum r ate being 94.4 kg N per 

hectare and t he economic r at e was ?6 . 6 kg N per hectare in 

dwarf indica paddy ev. Jl.nna-purna . 

Panchaltshnra1ah, ~ l!J.• ( 19?2 ) reported t~:at Jaya 

and Padma responded upto 160 ltg N/ ho. and t he economic dose 

was found to be only 1<:!0 kg tt per hectare. 

Reth1nam ( 19'71+- ) reported t hat quadratic fo~ or 

response curve was found to be the best fi t 1n Padma and 

it was found t hat additional yield due t o fe rtili zer 

applico.tion was maximum at t he l evel of 160 kg tJ per hectar, 

and t he additional income at this level was Rs .1 ,694. 50 per 

hectare. 

Natra jan, ~ Jl!. ( 1974 ) reported 180 kl N per hectare 

as an economical dose for t he variety Jqa. 

Kalyan1kutty and Morachan ( 197'+ ) reported that the 

varieties differ in their response to nit rogen fertilization. 

The optimum doses of nitrogen were 39 kg pe r hectare for 

TKM. 6, 106 kg per hectare for ADT-27 and 15'? kg per nectare 

for co- 33. 
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Raj gopalan ,& RJ,.. ( 1971+ ) found that t he response 

to nitrogen was quadratic and t he opt1::1um economic level 

of nitrogen for varieties I fl- 20, C0- 36, Bhavan1, Jayanth1 

and ~ ona was 102 . ? , 92. 6 , 8? . ? , 110 . 3 and 82.9 kg per 

hectare respectively When the price or nitrogen WD8 

considered as Rs . 3=00 per kg and paddy aa Ro.1.:00 per kg. 

~. Performance of different paddY varieties under vaty1ng 

fertilitY conditi ons 

Bathkal and Patil 1968 ) studied the grain yield 

response or four rice cv. to the application or 0 to 150 kg 

r per hectare 1n the Kharif season and found t hat the rice 

cv. T(l )- 1 showed a progressive yield response to the 

application or nitrogen upto 100 kg per hectare whereas 

rico cv. Dodga, • • 70 and Basmath1 showed a response upto 

?o kg per hectare . 

Bhapkar and Jadhao ( 1969 ) and fhastry ( 1969 ) 

reported the superiority ot Jaya by recording 10 per cent 

h1cher grain y1eld than that of IR.a in all the trials 

conducted under ~~ India Co- Ordinated Rice Improvement 

Project 1n cost of the rice growing states or India. Padma 

had produced 10 to .!0 per cent leas Yield than IR.a. These 

findings have been confirmed by Kanwar and l.tahapatra ( 1 'J?1 1. 

Lhnstry ( 1969 ) frorn the yield data of 8 locations 

fo r Kharif 1968 at 5'0 and 100 kg N per hectcre levels 

indicated that the lowering order of superiority for nitro e 

responsiveness in four paddy varieties wns Jaya, In-a, T(l) -1 
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and Padma. The percentage increase in yielda from ;o to 

100 kg ll per hectare for T(N) -1 , IR-8 and Jaya was 11+-, 

1'+- and 18 r eopectively. 

l·1Btw.patra and Panda ( 1969 ) observed that 100 kg 

l! per hectare wBS by far the opt1oum dose in case or all 

the three varieties tested ( Jaya, Padma and B. G.6 ) and 

higher levels of' nitrogen nt 150 and 200 kg per hectare 

did not significantly increase the yield over 100 kg ll 

per hectare. 

Yogeswara Rao and Pad!:lanabhal:l ( 19?1 ) obtained 

significant differences regarding grain yield aoong different 

varieties Viz . IR-8 , Padma, Cauvery, Jaya and MTU-20 . 

IR-8 recorded highest mean grain yield of' 3,?61+- kr pe r 

hect are. fignificant differences were a1so recorded among 

nitrouen levels. A dose of' 150 kg N per hectare has recorded 

significantly higher grain Yield over other levelr. 

'lahapatra and Bapat ( 19?1 ) found t hat the yield 

response of' high yielding rice variety 'Jaya' to 1 kg 

nitrogen a~plied at the rate or 120 kg per hectnre was 

1'+- kg paddy, compared with ? kg in local variety . The 

response to 1 kg P~O; at 60 kg per hectare level of 

a pplication, in addi.tion to 120 kg lJ per hectare was 

20 to 25 kg paddy in varieties Jays and Patll:la . e.nd 16 to 

18 kg 1n the variety I a. 
Hunegowda ( 19?1 ) obt ained 59 . 0 quintal per hectare 

yield in Kharif' and 81 .o quintal per hectare in sum:ner in 

case of' variety Je.ya. On an average, the grain l'..nd str aw 
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yield was more by 2 and 3 quintals res~ctively 1n Jayc 

than IR-6. Among the finer strains, Padna and Hamsa were 

found to be at par. 

I ain1 ( 1971 ) reported from triala conducted at 

Ludhiana, Gurdasmuo and Kapurthala in the Pur jab Otate that 

rice cv. Jaya gave average paddy yield of 8? .o quintals 

per hectare compared wit h 82 . 5 quintals per hectare in cv. 

IR- 8. In 126 trinls on formers fields Jaya outyielded. 

IR- 8 by an average or 333 kg per hectare. 

~ 1ngh and Varma ( 19?1 ) observed in T(N)-1 thflt 

increasing the rates of nitrogen from ItO to 160 kg ner 

hectare increased the average paddy yields from 2.93 to 

lt- . 96 tonnes per hectare . 

Veeraraja irs and Mehadevappa ( 1972 ) stated that 

IR- 8 and Jaya res?Qnded upt o 120 kg F per hectnre whereas 

IR-5 re~nded only upto 80 kg N per hectare, when s basal 

application of ;ooo kg green manure per hectare wa aone. 

~umbali and Gupta ( 1972 ) found that the varieties 

Jaye and I R-8 exhibited almost stmilar performance under 

all the five levels of nitrogen tried. The highest grain 

yield was obtained with 155 kg N per hectare apolication. 

Dayanand n U• ( 1972 ) concluded that all the 

varieties responded to 1 ;o kg N per hectare while few of 

them like T(!1)-1, Tainan- 3, Jnyo. and B.G.6 showed significant 

increase in grain yiel d even upto 200 kg ~ per hectare. 

Rnngiah ( 1973 ) suggested 180 kg N per hectare as 

t he optimum dose for high yielding varieties. The yield 
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potentinl of different varieties vns round to be proportionate 

to the duration of the crory . Varieties IR-? and IR-8 vcre 

on pnr and were found to be better than Jayn vhich 'ras 

superior to Padma and Hemcn. Varieties IR-8 from long 

Juration group and Padma from short duration group r corded 

highest profit per hectare . 

3. Manuring % varieties interaction a 

Raut ( 1970 ) reported significant nitroren variet~ 

interaction ot Agricultural College Farm, .. agpur. 

Ramtel.e ( 1971 ) out or the sever al int eractions 

studied, found that nitrogen x varieties interaction was 

found to be significant in very fev charActers nnmely, dry 

matter production at 6? d ~ys, wei ght or panicles p0r hill, 

rnch1s number pr r panicle, weight of sterile spi kclcts per 

hill and grain yield. In general t hese cheroeters were 

found to increase with increase in ni trogen dos es in ell 

the varieties tested. 

Yoeeswara Rao and Pndmanabhsm ( 1?71 ) founJ the 

interaction between variety end nitrogen levels to be 

highly significant . In case of IR-8, 100 kg r; level vas 

found to be significant over 0 and ?O ¥ g ti levels, but on 

par with 150 kg t< level. The highest gr ain yi eld wrs recorded 

ey I 8 at 200 kg !'. per hectare. 

t inG].achar ( 1973 ) reported t hat the gr ain yield 

differences due to nitrogen, variety Md nitrogen variety 

interaction were significant. Jeyo outytelded all other 

varieties and shoved higher response upto 1$0 kg Il per hectare . 
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naut ( 19?3 ) stated that nitrogen x varioti~~ 

interaction w s fotmd to be significant in dry ontter 

production P'-'r hill and M~ight or rertUe spikolets per 

hill . i 1nx1mum dry matter \los produced by Jr>ya with 100 ltg 

r + 50 kg ., ""05 pur hectare. \:eight ot fertUe spU·clets 

vns recorded core in Jayr \'ith 100 kg : + 50 kg P;l'; ~r 

hectare. 

4. Lffects of nitrogen fertilization on grain: straw r·tio 

Panchabhai ( 1958 ) reported that the incretsing 

doses or nitrogen recorded increase 1n grnin and strnv 

yield and vide-ned the straw groin ratio. 

Tanota n .I!J.• ( 1958 ) reported that the grain to 

straw ratio genornl1y decreased with the increase 1n applied 

nitrogen particularly at higher levels. This d&crense veo 

oore prominent in low nitrogen responsive varieties. 

Koregnve ( 196? ) reported tbat grain to st~v r tio 

progressively dropped with increased nitrogen levels. 

Joshi ( 196? ) reported that the grain to straw ratio 

in TW)-1 was highest i.e. 1.31 in the control. \,it\1 the 

nitrogen fertilization this ratio vas dwindled down and 

wo.s 1.12 in 150 and 300 kg N per hectare. 

Lakhdive ( 1968 ) found that the grain to etraw 

ratio vas lowered with an increase in nitrogen levels 1r 

both the varieties T(r:)-1 and N. P.130. The averae~ srnin 

to strnv ratio tor r: . P.130 vao 0.?5 and thet for T( )-1 

was 1.06. 
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!4ahant ( 19?4 ) found that higher fertilizer 

combinations recorded ~lightly less grain to stra rat io 

as compared to a lower fertilizer combination . 

? • Wa11tr ptudies in pg4dr : 

a. .L{fects of nitrosen on qualitY : 

t-waminathan ( 1964 ) reported the increase in 

protein content of rice with increasing levels of nitro ,en . 

Raut ( 19?0 ) observed that the protein cont ent of 

grain was enhanced by nitrogen application. 

Babn ( 19?1 ) found the erain protein content of' 

40 rice cv. givon 90 kg r: per hectare rnnged from 6. 56 to 

12. 86 per cont. 

Muthuswamy ~ RJ, . ( 19?3 ) in an experiment to study 

the effect of force and levels of fertilizer nitrogen on 

the quality ot certnin high yielding varieties , found that 

forms and levels of nitrogen had no effect on t he crude 

protein or grnin. 

!: adayappan and !<olandaiswomy ( 19?4 ) reoorted th:Jt 

protein content increased with increasing levela or nitrogen. 

The maxir:lum content of 12. 09 percent protein in t he grain 

was recorded by .dOO kg N per hectar e . 1milar results were 

recorded by Krbhnaswamy ti, .ill· ( 19?4 ) • 

Subramanian ti_ .IJ.• ( 19?4 ) in an experinent to 

study the effect or graded doses or nit rogen and t he method 

or planting on the protein content of rice ( In-8 ) grain 

revealed that the nitrogen levels had no s ign1ficant effect 

on the protein content of grain. 
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b. yP.rieta]. differences 1n respect gt Protein ami hulling 

percentanes 1 

Joshi and Ilbapkar ( 1969 ) reported that IR-B had 

more protein and milling percentage than T(N) -1. 

Ehastry ( 1970 ) at Hyderabad reported that the 

varieties Jaya, IR-a, Padma and T(N)-1 bad 8.21, ?.67, 

7.89 and 8.3~ per cent protein and their hu1ling percentages 

were 70.~, 70 .4, 76.1 and 76.2 respectively. 

Ramteke { 1971 ) reported that protein contents in 

Jaya, I R-8 and Padma were 9.03 , 9 . 03 and 9.01 per cent 

respectively. 

6. Correlation studies 

Sadanathan ( 19~8 ) found that the yield or paddy 

was positively correlated with plant hei ght, effective 

tillers , and length and density of panicle. 

Lastry n U• ( 1967 ) found that grain yield of IR-8 

was positively correlated with number of ear bearing t illers, 

plant height and number of sterile grains per plant. 

Bains ~ .A!· { 1969 ) reported positive and ;.,ignificant 

correlation of yield vitb the number or grains per hUl 

ond 1000 grain weight. 

sar athe ~ ~. ( 1969 ) found that the yield was 

positively correlated with panicle length, the number or 

tillers per plant, and the 1000 grain weight in high yielding 

varieties T(l.) -1, I 8 1 Tninan, t4or1n-1 and Nushai. Further be 

found that the association of these component characters vith 
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yield was significant at low fertility level ( 50 2S 25 

and non-significant at high fertility level ( 100 50 50 ) • 

The high doses of fertilizers reduced t he associr t ion among 

the yield and its cooponent characters. 

Raut ( 19?0 ) observed that the correlation coefficients 

between gr ain yield and final plant height, weight of 

panicles, length of panicle, number of rachis per ~nicle, 

l ength and breadth of grain wore positive and significant 

in all the varieties tested. Ho\lever, the f ertile grain 

number was oigniticont only in J aya, B1uebelle end IR-8. 

The varieties Padma, Jaya and T(l:)-1 recorded sign1tic'll1t 

values in case of 1000 grain weight. 

Gupta and Padalia ( 19?1 ) reported in trials with 

6 rice cv. that the paddy yield per plant w s positively 

correlated with number of effective tiller s , m.ll!lber of 

grains per plant , number of grtdns per ear and ear weight. 

f,kio Osnda !1, lll• ( 1973 ) obtained a very high 

correlation of percentage of ripened grains nJ t housand 

grain weight with t he yield. 

Hishra §! .GJ.. ( 1973 ) found out from the results of 

trials with 49 dwarf rice cv. that the contribution of yield 

components to gr ain yiold was in t he order of nUClber of 

grains per panicle grain wight number of panicle 

bearing tillers. 

Lenka and Uisra ( 19?3 ) st udied the pat h- coefficient 

analysis of yield in rice varieties o.nd r eported that the 

number of panicles and grains per panicle were important 
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determinants of' yield in varieties I~a , TOI) -1, Bala and 

Ptb.10. Panicle length was a more important yield uoterminant 

in ptb.10. The test weight was of' sinor importance in all 

the varieties except T(N)-1 . 

Palaniswamy ( 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 status nor the 

number of seedlings per hill or differences in spacing 

between two adjacent plants in transplanted crop seem to 

affect the above relationship adversely. 



III. MATERIALS AllD Kf.'TilODS 

The main object of the experiment was 11 To s tudy 

the yield potential of six promisin8 paddy varieties 

under different nitrogen levels 11 • The details of t he 

materials used and the methods followed during the course 

of the present investigation are given in t his Chnpter 

under the following he ado . 

1 • Details of the experimental materials 1 

111. • xoerimenta1 site : 

The experiment was laid out on the 1\griculturr l 

College Farm, I:agpur nt Telangkhedi Block during Kharif 

19?4. The topography of experimental field vas fnirly 

uniform and levelled • 

• oil zamplos upto 20 em surface depth were tnken 

at random from each plot before transplanting and were 

analysee for various physico- chemical properties of the 

soil. Mechanical analysis was done by Internatione~ ippcte 

Method ( Piper 1950 ) . Nitrogen was estimated by tne 

modified KJeldhal 's method ( A.O. A. C. 1955 ). TotRl 

phosphoruo was determined by m:~r.~onium molybdRte method 

( Piper 1950 ) • Total r 20 \ol&l!l eattmnted by using L lnr:~e 

~iss1on Lpeetrophotometer ( Jackson 1958 ) and pa by 

the Lcckman's glass electrode pH oeter ( Jackson 1958 ) • 

The data obtai ned on t he mechanical and chemical analysis 

i s presented 1n Table 1. 



To.ble 1 Mechanical and chemical composition of the 

soil ( 0 to 20 em ) d the experimental :>lot. 

A. 

B. 

Particulars 

M§~bgn1~A! ~mnQI~~12D 

1. ,~oarse 31lnd 

2 . Fine sand 

3. .:.. ilt 

4. Clay 

Chem!~!!l Smi!li?SU!1U!2D 

1. ToteJ. nitrogen 

<!.. Total phosphorus 

3. Total potash 

4. LoU reaction ( pH ) 

Results of the 
annlysis(per cent ) 

16.30 

26.10 

23.90 

0 .137 

0 .163 

0 . 028 

~rom Table 1, it is apparent thAt the soil wns 

sandy loam in texture, high in total nitrogen wit h adequate 

total phosphorus and total potash. It was sliehtly alkaline 

in renct1on. 

112. Cropping history ot the exper1mentnl plot s 

The preVious cropping history of the experimental 

field for the last three years is pre~~nted in Table 2. 
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Tablg 2 Cropping histoey of exPerimental plot. 

Crops grown in 
Year 

Kharif season Rabi season 

1971 - 72 iladdy \-/heat 

1972 - 73 P!lddy Wheat 

1973 - 74 Paddy Paddy 

1974 - 7'5 ( Present investigation on ~aday) 

1:3. Climate and weather conditions 1 

Nagpur ( l atitude ~1°.10 'N and longitude 79°.19•L 

i s situated ~1 . 3 meter s above the mean sea level and has 

a subtropical climate . 

The meteorological data for t he paddy erowinl period 

from June to December 19'14 in comparison with last .!3 years 

averages as recorded at Agricultural College Fam I.agpur 

are pr esented in Table 3. 

Data from Table 3 reTealed that there was no 

substantial deviation in mean mrucimum and mean lllinimum 

temperatures or this yoar as compared to l ast '3 years 

overage or different months, excent in the month of r. eptembor 

where this year moan mrucimum temper ature vne ) . O?OC r:10re 

than the last 23 years average . The rainfall recorded 

during the period or experimentation was 9'5.60 em received 

in sa rainy days as compar ed to last 23 years average or 

11~.17 em received in 67.79 rainy days . Tho rainfall vas 



Honth 

June 

July 

August 
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Table 3 Meteorological datn for Kharif 1974 in comparison 

"'-tt h last 23 years averages . 

: 
! r:o .or rainy :Mean t1ean monthly tempera- : Mean monthl~ 

ture oc :rninfall(cm ; days 1 relative 
1humid1ty 

Max. f.lax . l11n1. Hinit r.tee.n :Last 1974:1974 ut 23 1974 23 19?4: of 1974 :23 Yrs. !7.30 a, • Yrs. Yrs. 23 :mean 
: Yrs . ; (Per cent) 

35.22 3?.6 25.28 26. 1 <::0 . 55 17. 02 11.26 13 50.75 

).! .29 ).! . 4 24. 23 ~4. 6 34 .78 28 . 08 17.39 18 87 ,8(1 

.:!9 . 33 29 .8 23 .96 23 .7 26 . 71 .23 . 92 19.93 13 85.50 

Septaober 31.73 34. 8 23 .69 23. 9 21 . 90 3. 80 13.14 5 80.50 

October 32.59 31 .5' 19.86 20 . 7 5 . 02 22 . 78 4 . 31 9 80.60 

NoVEl!!lber 30 . 5? 29. 8 13. 8? 13. 3 1. 4? 1.04 64.?'5 

Lleccmber 26.64 27.9 10 . 94 10. ? 1.74 0 .72 76. 25 

Tot al :- 112. 17 95 .60 6?.79 58 

uoll distributed upto 19th August 1974 but thereafter 

there was a long dry spell upto 22nd September 1974. 

l·loreover heavy reJ.ns were received during the period of 

mat urity which had a bad effect on crop. 

In general the rainfall was not favourable for the 

normal grovth of paddy crop. 

1: 4 . !..xpermental. design Md tref1tments 

The experimenta '~as laid out in split plot design, 

with four replications . The main treatments constituted 



five lev0ls of nitrogen and vo.rtet1es were t al-:en s sub 

plot troe.toents. 

The details of these treatm.entfl e.longwith the 

SYI!Ibols used IU'9 given in Table 4 . 

Table 4 s Details of treatments. 

Treatr.~enta fymbol 

I . Mpin plot treatments -(Levels of nitrogen) 

1 . o kg Ii I ha. 

2 . 50 kg N/ he . 
3. 100 kg li/ ha. 
4. 150 kg N/ ha . 

5. iOO kg 11/ ha . 

L. r ub plot treatments - ( Varieties 

1. Jaya 

"· f.ona 

3. Jnyanthi 
4. Satya 

'· r oorya 
6. £uhaa1n1 

c. Pataila of lpout 1 

1. Design 
2 . No . or re~licationa 

3· Total no . of treat ments 
4. Total no . of plots 

'· Grose plot size 
6. Iiet plot eize 
7. Distance between two rows • 
B. Distance between t"o hills 

tpllt plot d 111£11 
4 

30 
1~0 

4 . 10 lt ).0" 1:1 

) . 20 X ~.4o !1! 

~o em 

1? CD 
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The plan of layout with necessary details ia Biven 

in Fig.1. 

1 : 5. Seed materia! 

The seed of paddy varieties Jaya, Sona, Jayanthi, 

Stltya, Goorya and Suhas1n1 was collected from AgricuJ.tural 

College Farm , Nagpur . 

1 : 6. /', brief descripti on of the varieties under stu4Y 

Java 1 

It was i dentified as e variety or F5 stare from a 

croae T(N) -1 x T-141 . Its duration is about 1 ~5 to 130 days 

which is 7 to 10 days earlier than IR-8. The r r ni n is white, 

bold and long. It is dwarf, non lodging ond r ivea good 

r esnonse to nitrogen application. I t vas reloaeed by the 

contral variety release committee on Decei!Iber <.:!3, 1968. 

It has been obtained by crossing c,.B.24 x T(r)-1. 

It is a dwarf photo1nsens1t1ve, high y1Lld1ng variety which 

matures in about 125 to 130 days and has a yield potential 

equol to t hat of Jaya, under good management. In max1.•n1znt1on 

trialo yields of 5.5' to 6 tonnea per hectare hove been 

obtained during Kharif and Rabi seasons at many c ·,ntres. 

OVer and above its high yield potent1a1, its graina are 

l ong slender wit h the length and breadth r atio exceeding 

3.5' and a clear translucent texture. Apart from i t good 

appearance its cooking qunlity i s commendable with fair 
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amylose content. The variety is moderately susceptible to 

bacterial blight and rice tungro virus. 

Jannthi : 

This variety has been developed from the cross type 

JO x I R-8. The variet-y 1s d\iarf, photoinsensitive and 1s 

5 to 7 days late in maturity than Bona . I ts yielding 

potential and grain qunlity is almost as eoau os to t h t 

of ~.ona. 

, atya, l ootya nnd Subnsin~ 

Satya, f:oorya and Subas1n1 are the t hroe hybrids 

preferred by the Director of Agriculture! liesearch 

_Institute, J(osbaC. , District Thona, r ri. J ayantrao ietll. 

Those hybridll and scores of other l ines were tested by 

the Y.osbad Institute for t wo years between 19?0 and 19?e!. 

The originnl. material running into scores vas sent by 

~ ri. !1 .-. Pavar, the then r· . A, O, Rice Geneticist, whos6 

t eem of 'I:Or};ers ho.d bred these in a pngr amme Jointly 

sponsored by the F . A. O. and the Government of G~ana. 

Tho f emale par ent of the hybrids is 00-79 which 1e :: 

selection from a U . P. variety Sutradhan. In ¥har1f 1 97", 
these hyl rids wer e tested nt Koabnd under the field numocr 

R., L • and t:o.10, l etter named as Subnsini, ~atye and 

Soorya, respectively . They have given good yields 1n 

deconstr at i on plots and mini-kit trials prodominr..ntly 1n 

the r onltan districts of Thana, Kolaba and Rat nariri. Those 
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Thew hybrids are dwarf, non lodging and possessing am 1le 

veedling vigour. They give a high milling percentage of 

about 6o per cent. The grain is longish, clear an · cooks 

free. 

1:7. petails of cultivation 1 

1:7:1 . l§ising of seed.linu on nuroen beds 1 

£eed or oix varieties was treated separately with 

one per cont agrosan G. N. at the rate or 2.5 g per kg 

of seed. The seed was sown in raised nursery beds on .:!4th 

.rune 1974. The beds were irrigated whenever felt nccevsary. 

Tbo germination commenced from the third day nnd vns 

complete by si~h day. Necessary plant protection measures 

were also t aken 1n the nursery. 

1:7:2. Tr~raplanting or peealings 

~xperi antnl field vas ploughGd twice and nuddlod. 

The gross plot ~reas were der.~nrked by means or bunds o.o.' 

30 em height to be separated from each other • • eedlings 

or 25 days old trere transplanted nt tho spacing or .:!0 X 1$ em 

t.i th two seedlines per hill. 

1a?:3. Cu1turr+ operations a 

The details of cultural operations carried out in 

the field during tho growth period o£ paddy are presenteo 

in Table 5. 
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Tabl§ 2 z Datowise schedule of cultural operations done 

in the exPerimental plot. 

Field operations 

I . Prn-trp.nsplanting : 
A. Field operations: 

1 • Ploughing 
2 . Stubble picking 
3. Stubble picking end 

prepa.ring bunds. 
4-. Puddling and levelling 

D. Preparation of leyout 
c. f ertilizer epplieat1oD : 

Frequ­
- ency 

' 1 
1 

1 

1 

Date 

, 0. 6.?4, 10 .7.?4 
1~. 7 .?4-
14.?.?4-

16.?.74-
1?.7.74-

1. Basal dose i.e. l N + 1 16.?.?4 
?5 kg P2o; + ;o kg K2o 

2. Second dose oft N at the 1 2?.8.74 
time ot panicle initiation 

D. Transplanting in the main field 1 18.?.?4-

II. Post transplanting 

A. 1 • Hand weeding 3 

2. Hoeing 1 
B. Crop protection measurea 1 

Spray of end.rin ~0% E.c. + 
D1athane Z-?8+ Streptocycline 2 

C. W§,ter managQ!!!ent l 

Particular water level was 
mq1nta1nod throughout the 
growing pe.riod. 

D. llarvosting : 

Jaya, Sona, Jayanth1, 
Satya, E,oorya, Suhaaini 

E. Tllreabipg : 

Jaya , Sona, Jayanth1, 
tatya, Soorya , Suhaaini 

1 

~t . a.?~t , ~s . a. ?lt, 
15'.9.?4 
28.8.74-
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1 :7 &~. Fertilizer application : 

The first dose of 31~ quantity of nitrogen with 

fUll dose of phosphate and potash vas applied at the 

time of puddling and the remaining dose of 1/lt. nitrogen 

was applied at the time of panicle initiation. 

2. . petnils of gollection or data 

2.: 1 • t.ampl1np; tocbnigue : 

For recording biometric observations five hills 

were randocly selected from each net plot. 

2:2. c rowth studies : 

Various biometric observations t aken during the 

courso of investigation are presented in Tabla 6. 

2:2. 1. Heir;ht of the plant : 

rhe height of the plant vae measured from the base 

of the plant i . e . ground level to the base of the tully 

opened terminal leaf upto ear emergence nnd thereafter 

upto the base of the panicle. 

2:2:2 . Tillers per hill : 

Total number of tillers including the main culm 

were periodicnlly counted per hill ond recorded. 

2.&2:3 . lhu;ber of runctiona1 leaves per b111 : 

Progressive number of functional leaves ( tully 

opened green leaves ) per hill were counted and recorded 



Iable ~ 1 Details of biometric observations. 

Frequ- Days from l'o .or hills 
Pnrticul.nl'tl transpl n- observed - ency -nt1ng per net plot 

"· P£g-he£I~al a~Yd&la 
1. Height of the plant(cm) ' 25',lt0,5'5',70, , 

a; 
2 . Tillers per hill , 25,lt0,5'5',70, 

85' 
5 

3. Humber of !Unct1onal , 25',lt0,5'5',70, , 
leaves per hill 85' 

4. Dry matter of plants 
per hill (g) 

, 25',lt0,5'5',?0, <! I ills upto 
85' 2nd observation 

and 1 hill 
t hereaf'ter 

]) . fggl b~§Bt SlUd!§§ I 

1. Total number of' 1 .t.t hnrvost , 
effective panicles per 
hill 

2 . Length of pan1clo(cm) 1 
'' 

, 
3. Number of r achis to the 

main axis or panicle 
1 '' 5' 

4. Height of fertile 
spikelets per hill(g) 

1 
'' 

, 
; . Weight or sterile 

spikelets per hill(g) 
1 

'' 
; 

6. No.ot fertile spikelet& 1 '' 2 
per panicle 

1· 1~ .or sterile spikalets 1 
'' 2 

per panicle 
e. Test veight(g) 1 . ' 
9. Hulling percentage 1 

'' 10. Yield of grain per 1 '' plot (kg) 
11 . Yield or straw per 1 . ' plot (kg) 

c. ~Cal stud&es 1 

1. Total nitrogen in the 1 Trentrnentvise 
'' compo:oite straw and grain sBr.'lples 

2. Total nitrogen in soil 2 Before trans-
planting and ' ' 
after harvesting. 
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upto the maximum leaf stage of a plant . Once the leave~ 

have s tarted drying , the remain1ng half and fully ereen 

leaves were count ed and recorded upto the last observation. 

2:2: ~. PrY matter or plnoto per hilt : 

For dry matter study , two hi1ls were oarnpled for 

t he first t\'IO observations and one b11l each for subsequent 

datos of observations f rom each net plot . The b11l were 

selected at random. The above ground portion or plant 

wt>s detached from roots and used for study each time. 

The samples were oven dried at 6' to 70°C, Tho last 

constant weight was recorded. 

2: 3. G ro)!th functions : 

Studies on growth analysis of' plant included the 

determination of absolute growth rate ( AGR ) and relative 

growth rate ( RGR ) • Growth analysis was carried out to 

study the effects of treatmonts on t he growth and yield 

of paddy in terms of phisiological c'J.eterminant s. 

Abpolute Growth te ( AGR ) : 

The rate of increase of a growth variable (w) at 

a time ( t ) 1s called absolute growth rate ( ~ an ) • 

This measures as a differential coefficient of (w) with 

respect to time (t) . AGR or growth variabl e namely total 

dry catter per plant was worked out by the following 

formula. 

f.GR = dw I dt 

where dw = Increase in variable 
dt = Time interval in days. 
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RelqtiVe Crovtb fulto ( RGR ) I 

...J.uckman ( 1919 ) pointed out thnt increase in dry 

mntter of plant was a procese ot continuous cor.~pound 

interest wherein the increment in any interval aad~ to 

the "Capital" for subsequent crowth. Thi s rete of incrocent 

is know as relative growth rate and wao computed f roo 

following formula of Brig s n AJ.• 1720 - ~1 ) • 

!4ge v:~ - !4ge ~-. 1 
llGR = ----.::....-----=--
' < ta - t1 > 

where, \· 1 er d W" represent total dry weight at times t1 

and t 2 respectively. 

2:4. Post haryest studies 

2:4:1. Total number ot effect1ye panicle; per hill : 

The panicles from the five hills were sf>par'lted 

independently and their nuober was recorded. From thi s 

data the average number of panicles p~r bill was calculat ed. 

This data shows the number of effective panicle per hill. 

2:4:2. Lgngth ot Panicle : 

Tne length ot 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 nn 

average length per panicle Wl'.s calculated. 
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2:4:3. Numl?er of rachis to tbe main axil of panicle 

Froc the total count of rachit; 1.e. branches on 

the r.•nin axis of panicle of all the panicles of five 

observat1ono hills, the average number of r achis uer 

panicle was worked out. 

2:lt:lt. Weight of f ertile and sterne emike1ets per hill 

The sp1kelets removed from rachis vere se'[.)arated 

in two parts , f ertile and sterile spikelets . lver ac e 

veight or both types or the spikelet& wt.s calculated 

!roo the weight or ench type of cpikelets or f ive hills. 

~ 1 lt: 5 . liwWer of fertile and sterile op1)te1ets ppr panicle 1 

t'ucber of f ertile and sterile spikelots per panicle 

were calculated by counting aJ.l t he f ertile and ster ile 

suikelets of eors of two r ndoml.y selected hills and 

average ~as vorked out. 

~:lt:6. Test yeight 1 

A random sampl e of Grain from t he total gl"'in 

produce of the net plot \TO.& taken from which 1000 per fect 

graino were counted and weighed. 

~:It:?. Hu111ng percentage : 

A repreE:cntativo saople of 100 g vas taken at 

r andom from the grain yield or each net plot and its 

husk was removed. ~rter removing the husk , rieL vaa 
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weighed and its percentage was recorded. 

2:4:8. Yield of grain per net plot : 

The grain produced per net plot was sun dried for 

tw days , and weighed 1n kilogram. 

~:4:9. Yield of stray per net nl9t : 

After threshing, the straw was kept for sun Jryinr 

fo r 1~ days and then the plotwise wei ght of str:n \ 1 G 

recorded. 

2:4:10 . Grain to stray r ntio : 

l t vas computed by dividing the r rain weight by 

straw weight for ench treatment. 

3· Ch!mipal studies : 

3:1 • ll1trosen pstimation 

The plant sanrples at harvesting vere used for cheo1cal 

studios. The dried samples were ground and preserved in 

the properl7 l abelled brown paper packets for estimation 

of tote.l nitrogen. The nitrogen vas estimated by the 

modified Kjeldhal 's Method ( A. O. A. C. 19?~ ) . Composite 

saoples of straw and grain from the four re~licationa were 

analysed and hence no statisticol analysis wna done . 

Cimilarly total nitrogen vas estimated from the 

composite soil samples t aken before trone~lanting and 

after harvestinG. 
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3:2. >Jlalitx studies : 

-.uality or rico vas studied by wrking out the 

protein percontage in t he grain. The nitroson conttnt 

in grain was multi plied by 6.2~ to t1nd out the protein 

content. 

4. f tatistical. MfllY!!iS and i nterpretation Of data 

4:1 . Ceoera1 ana1Ysis : 

The stctiotical Malysis of the data was done by 

the standard statistical method known as "/nalysis or 

variBJlce". The "~lull hypothesis" was tested 'by 'F' test 

of significance to know whether observed troatoent effects 

were real or not. From the data in which tho treatmEJnt 

effects were significant, the appropriate standard errors 

( L . ~ . ) and critical difference ( C. J . ) , t ~per cent level 

of probabUity were calculat ed . Cuitable ~raphical 

illustrations of the data have been made at appropriate 

olaces. 

4:2. Corrolation ptudies : 

The relat ionship of paddy grain yield to BllCillary 

chnracters was investigated by correlation method. :he 

values of ' r' ( correlation coefficients ) were ~~rked out 

from tho error line of the covariance table 1.s follows.-

[ p (xy) 

r =,~r==r=========== ~ . ~ . (x) x s . c . (y) 
1bero, 

r = Coefficient of correlation 
x = Independent variable (character) 
y = Dependent variable (yield) . 
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4z3 . Response curve and economic analysis or the rrain 

Yield data 1 

~1311. Response curye 

One ot the object of the fertUizer trio.ls i s to 

find out the optimum dose of fertilizer which would increase 

the production economically. A quadratic equation or the 

follollling type vas used to study the production relationship 

between nitrogen and paddy grain yield . 

Where , 

Y = a + bx + c~ 

Y = Paddy grain Yield 1n quintal per hectare 

a = A constant(vhich indicates response 1n absence of 
nitrogen ) • 

b = I constant 

c = A constant(which measures tae curvature of 
response curve ) • 

x = Coded unit or t; i . a. one unit corresponding to 
5'0 kg N. 

4z3z2. QP.timum dose of nitrogen : 

From the quadratic relationship establiahe between 

nitrogen as input factor and paddy grain yield, as a output 

factor, opt1mum levels or nit rogen fertilization for varyi~ 

price structures of paddy grains for each variety vcre 

calculated by using tho following formula. 

Optimum dose :s _1 '~ - b ~ 
2c ~P ~ 



v'here, 
q :: Cost or 50 kg nitrogen 

p = Value or one quintal paddy grains 

b and c = Constants 
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The predicted response and the oonetary returns tor 

each variety were calculated at varying price si tuat1ons. 

41313. ~mximization Of Yield I 

The maximization or ;yield or paddy crop under unl1m1 ted 

source vas •:orked out by using the formula .-

Hhere, 

dy 

dx 
= b + 2 ex = 0 

b Constant value 

c = Another eonstant ( a measure ot curvature ot curve 

x = Level or nutrient which would siva maximum yield. 



I V. 1 JQ'ERIHhl~TbL FI!JDING~ 

1. Growth pt\ld1ep : 

1:1 . Height or plant I 

Data pertaining to mean height or plant as affected 

periodically by various treatments are pr esented in Table 7. 

T~g Z I Uean height or paddy plant in em as affected 
periodically by different treatments . 

Treatments D!2:s after transplanting 
2~ 40 s~ 70 BS 

LSll!i!;l.§ Q&: oUrgagn 
No 1?.04 20. 60 35.62 59.35 62 .02 
u1 1B.?B 23. 51 39.69 62 . 05 6~ . 3 ... 
N2 19 .~9 .. ~ . oa 41.12 65 . It? 68.39 
N3 20.98 2~.54 42.22 67.38 69 . 39 
:;4 22.16 26 .80 4).28 68.92 ?2.13 

'F' test f' igt . Sigt. Li gt. f i gt. !1 t. 
r; .~ • .! 0.25 0. 3? 0. 93 o.8? :> • . ') 
c.n. at ~% o.?? 1.16 2.88 2 .68 .2.?6 

InrJ.eU!!Ii 

v1 20 .01 24. 20 38.64 67.46 ?0.17 
v~ 19. 02 23 .94 39 .91 64.40 66 . 9'.2 
v3 19.6? 23 . 96 38.93 63 . 33 66 .0? 
v4 20.16 24.93 42.33 66 . 04 68. 55 
V5 19.70 24.52 41.96 64.23 67.39 
v6 19.71 24. 30 40 . 5~ 62.32 65'.58 

'F' test l~ . ~ • n.s. t: •• • r . ~ • 
t . I:Zt . i 0.33 0. 39 1. 31 1.33 1."4 
C. D. at S% 

General Mean 19. ?1 .24. 31 40. 39 64.63 6?.lt? 

Si gt. = Significant; r. . s ... Non-Significant 
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t rlance to Table 7 would indicate that the height 

of plant wus found to increase with the increase in nge 

of the crop. It would be seen that slow growth of pc.dd)' 

was found up to 40 days , between 40 and 70 days the mean 

plant height increased at relatively faster rate. ollowing 

70 days increase in the height was slov. The varieties 

under investigation being of medium duration type reciotered 

mr~ height at 85 days from transplanting. 

Effgct of nitrogen leyelp 

HitroE;en application 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 tho stages of crop growth i.e. from 25 days on,.·ards 

upto the last observation at a; days from transplantins . The 

difference between the control and all other levels of 

nitrogen was observed to be significant throughout t~ perioJ 

of crop growth. 

A 25 days from transpl~tting differences between each 

ouccessive level of nitrogen were significant over the 

previouo one . At 40 days, 200 ltg N per hectare was sign1ficar.t 

over other levels of nitrogen , while 150 and 1CO kg per 

hectare did not differ si£nificantly. At 55 days, .!00 1 15"0 

end 100 l~g r per hectare, and 150 1 100 ana 70 kg ~. per 

hectare l.iid not difier significantly. 200 kg U per hectare 

was found to be eigni.ficant over 50 and 0 kg !. P'-r hcctore. 

•t 70 and 85 days from transulnnting 200 and 15"0 kg II per 
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hectare and 150 nnd 100 kg N/ha did not shov significant 

differei'lces, while 200 kg !l/ha was found to be s1gnifica~t 

over 100, ;o and 0 kg N/ha, nnd 1!)0 kg ll/ha wns significant 

over ;o and o kg lVba. 

Vg.rietios : 

The differences in respect of moan plant height, 

among the varieties tried were observed to be not signi f icant 

nt all the stages of crop growtn. 

Interaction : 

The interaction effects between various l evels of 

nitrogen and varieties were found to be not s1gnii'1cant at 

all the observations. 

112. Tiller number per hill I 

Data regarding the mean tiller number per hill ell 

aff ected periodically by different treatments are presented 

in Table 8. 

It is evident from Table 8 that the tiller number 

per hill increased upto ;; uaya after tr-.ms.,lant1ng\ but 

decreased thereo.f'tor. This decre;_o se might be due to deat h 

of' late tillers . The crop had produced 86 per cent or tillers 

upto 25 days and the remaining 1 .. per cent were proa.uced 

from 25 ~ ;; days after transplanting, 

Lff'egt of n1trog§n leyelm : 

l.itrogen fertilization had a s1gn1f1cnnt effect on 



Ifi!!lg ~ ' Keen number or tillers per h1ll as affected 

periodically by different treatments. 

Days after transplanting 
Treatment s 

2~ If() ~5 '}0 85' 

Will~ 2&: llJ,lil'1H1:!illl 

No 8.32 '(.12 e.8~ 9.28 8.29 

N1 8.65 9.19 9·90 10.39 9.3? 

lJ2 a.8? 9. 25 9.99 10.05 9.3'} 

113 9.59 11.55 11.95 11.19 11.00 

N'+ 10.53 11.12 12S2 11.3'+ 11.14() 

'F' test Gigt. Sigt. Gigt. l~ . ("' . Sigt . 

t . Em • .1 0. 33 o.'+? o.'+B 0.'}9 0.5'+ 

C. D. at 5~ 1.03 1 • '+5' 1.'+8 1.69 

Va£i.§~~§l! 

v1 8.82 9.~0 10.23 9.51 9.1'} 

v2 9.10 9.69 10.31 10.15 9.85 

v3 ') .'}2 9·39 10.86 11.33 10.38 

v'+ B.'}'+ 9·39 10.21 9 .'}0 9.~9 

V; 9.66 10.10 11.60 11.'}0 10.90 

v6 9.12 9.8~ 10.68 10.32 9.75 

' F' test N.s. N.s . l~ . r • . 1gt. figt. 

S. Dn • .:!: 0.31 0.3'} o. '+2 0.'+2 0.39 

c. D.at ~I' 1.19 1.09 

General Mean 9.19 9.6; 10.6'+ 10.'+5' 9.89 

r~ .c. "' Non significant , Sigt. "' l.' i gnifieant 
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the number of tillers per hill at all the observations, 

except at 70 days . The number of tillers per hill Dt ~00 

nnd 150 kg N/ha were of the same order. Dut both had 

produced significantly more number or tillers por hill 

ovor the control at all the observations. 

Var1,eties a 

The varietal differences in respect of number of 

tillers per hill were significant only nt 70 and 85 days 

after transplanting. 

At 70 days Soorya recorded significantly hi her numbor 

of tillers than that of Suhasini, [ ona, batya and Jeye. which 

were all at par. There was no significant difference between 

f oorya and Jeyr.nthi so also Je.yanthi, 1:. uhasini and • ona 

wore found to be of thea same order. At 85 days there wa~ r.o 

significant difference between Soorya, Jayanthi an one.. 

~oorya recorded significantly more number of tillers per 

hill over "'uhasini, Satya and Jaya, whereas Jayanthi wt'.s 

significant over Jaya. 

Interaction : 

llone of the interaction effects between various 

lovels of nitrogen and varieties under study were found to 

be significant at any of the observations recorded. 

113. l~bor of functional leayop Per b111 ' 

Data regarding the mean number of fUnctional leaves 

per hill as affected ~eriodically by different trea~entb 

aro presented in Table 9. 



Til!J.S2 ~ : Mean number or f'unctional lea"Yes per ..... 

affected periodically by different treatcenta. 

Days after transplanting 
Treatments 

2~ 40 ~~ 70 8~ 

Lu;g~a gr numal!n 

ro .,3 . 69 39.86 43. 30 )2. 02 24.34 

N1 37.08 48.09 ?0.54 32.15 24.83 

N2 41 .07 49. 49 ~2.~~ ,3.! . 83 26.43 

N3 43 .99 ~7.35 ~6.69 37 .00 29.40 

Il4 44. 91 61 .20 61 . 68 41.35 30.20 

I F' ' test l.-igt . S1gt. S1gt. tigt. ' · c • 

s .Em. ± 0.99 1. 98 2.59 1.31 1.87 

c . n. nt ~; ).o; 6.11 ?.98 4.03 

VJ!£igUa~ 

v1 40. 50 48.84 ~0.38 )4. 70 28.37 

Ve, 39.08 ;o.oo ~3 .66 35.53 28.33 

v3 38. 71 ~1 . 92 54.60 38. 36 31.38 

V4 40. 62 49 . 59 49 . 38 )2.83 23.56 

V; 41 .66 5~ . 81 ~7.73 3?. '+8 26.79 

v6 40. 31 ~1 . 04 ~1 . 98 33.56 23.82 

' F' test r; . r. . N. tj • f. igt. N . ~ • f 1~. 

[ . Lm • .1 0.90 1.88 1.87 1.33 1 •• n 

c. D.at ?% 5.19 3.40 

General Hean 40.15 ~1 . 20 ~2 . 9~ 35.07 27.04 

~ .~ . .. Non significant, Si gt. = tignificant 
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It is observed from Table 9 that the oean rumber of 

fUnctional leavco per hill was found to increase with 

1ncronse in the age of crop upto 55 days nnd thereafter 

it went on decransing . The menn maximum number of fUnctional 

leo.ves per hill recorded wero 52. 95 ot 55 days after 

transplanting. The inc rease in lent production was rapid 

uuring 25 to 1+0 days . 

~·;ffcct of nitrocen loyol.§. 

Ni troeon fertilization significantly 1ncre:J.Sod the 

number of functional leaves per hill at all t he observations 

of crop except at 85 days . The lear number per hill vas 

found to 1noreru;e with 1ncroaso 1n the level or nitrogen 

throughout the period or crop growth . 

The highest dose of 200 lrr; I.!/ha had produced the 

r.~aximum number of functional leaves per hill and wns at 

\)ar with 15'0 k g Il/ha, but was significantly superior over 

all othor troatnents except the observation recorded at 

70 days after tror.splanting. ' t 70 days after t ronsnlantinf 

.t.OO kg N/ha uao significantly superior over 15'0 kg r /h:l 

'Whereas 15'0 kg IJ/ba had produced significantly more number 

of functional loaves per hill than 100, 50 and 0 kg K/ha 

levels or nitrogen 'Which wore at par. 

Ynrieties : 

Tho leaf number per hill was found to differ 

si gnificantly among tho different varieties at ;; nnd 85 dnyo 

only. Jlt 5? days t oorya recorded highes t number of functional 
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leaves per hi.ll and was at par vit h Jaynntbi o.nd tone, 

but has produced significantly more number or functional 

l eaves than that of Suhasini, Jayn and batya. At 85 .ays, 

i . e. at the l uat observation Jayanth1. recorded highest 

number of tunctionnl leaves o.nd was at par vi th Jaya and 

Lona and significantly superior over l oorya, Luhas1n1 and 

[ atya. Varieties Je.ya , "ona and l oorya, o.nd varieties 

fioorya, f uhns1n1 and t atya vera of tho once order. Jay 

WLG significantly superior over Culuisini o.nd fat ya hi.eh 

recorded the lowest number of functional leaves per hill. 

IJ!ternet1on : 

Tho interaction effect between various levLls of 

nitrogen and varieties at all the stages of the crop growth 

was found to be not significant. 

1a~. DfY mo~ter Production per b11J 

uata regarding the periodical dry matter prodUction 

por h1.ll 1n various troatocnts under study are presented 

in Table 10. 

It would be seon rrom Table 10 that tile dry matter 

production continued upto 85 .ays after tranapl o.ntinc . The 

rote of dry matter accumulation vas very slow upto <!5 days 

( 6 . 5lt. g ) followed by ooderate increase upto 4o dLys 

( 15.86 g ) and the maximum was a t 85 daye ( 51.00 g ) • 

Tho liUlximum dry matter to t ho extent of J7 per c nt wna 

produced during 4o to 55 days of the crop gro\.'t":. 



Tsal!la l!:l : Mean dry matter ?roduction 1n gram per hill aa 

affected periodically by different treatments . 

Days after trnnsplnnting 
Treatments 

25 Ito 55 70 C35 

~gl~ 2r nl~EQaen 
N 0 t.. 87 12.58 29. 70 37.29 ~.54 

N1 6.00 1t..12 J,:: . t.S 39.52 48.79 

ll2 6.25 15.62 35.50 t.1 .10 5'0.75 

I'3 7.08 1?.ot. 36.89 t.3.t.S 5'3 . 50 

lit. a. 5o 19.95 39. 50 48.t.? 57 .t.S 

' F' test Sigt. Sigt. Sigt. Sigt. f 1gt. 

r . It.m • .±. 0.72 0.96 1.32 1.87 t.5o 

c.o. nt 5,~ 2.2t. 2.96 t..O? 5.77 4.63 

V!Uj.g~;I.!H~ 

v1 6.15 15.80 32.70 41 . 2.7 5'6.65 

v2 6.75 15. 80 37.50 43.35 50.70 

v3 5.95 15.55 32.52 40.95 49 .40 

v4 6.65 18.15 35.35 39.00 46.65 
v., ?. 05 15.?0 35 .90 t.S . o5 52.20 

v6 6.70 14.20 3t..90 ~.20 50.t.S 

' 1'' ' test N. l . N. • N ' . . N . ~ • rt . c . 

r . Eo • .1 0.49 1.06 1.~2 1.81 2.19 

C. D. at 5,;; 

Gonoral lean 6.54 15.86 34.81 41.97 51.00 

[ 1gt. = Significant , ll. r- . = Non significant 



•• Its •• 

ffect or nitrogen level§. : 

Dry matter production per hill was affected 

significantly by nitrogen fertilization at all t he stages 

of crop growth. It was found to increase \tlith each increment 

in the level of nitrogen throughout t he period of crop 

gro,~h . The nitrogen fertilization at 200 and 150 l·g N/ha 

recorded dr<J tllltter per h1ll or the stu:1e cagnitude at all 

the observatiors. 200 kg li/ha produced significantly more 

Jry matter t han 100 , 50 and 0 kg H/ha except at 55 ays, 

similarly dry matter produced at 15'0 kg lJ/ha was sicnificnnt 

over cont rol at all the observations except at .!5 days . 

Varieties : 

The varietal differences in respect or total dry 

mntter produced were round to be not significant at all 

the stages of growth. 

r~ne of the interaction eff ects between different 

levels of nitrogen fertilization and varieties were found 

to be signiricant. 

2. Stuc11gs on srowth functions s 

Froo the data on mean total dry matter ccumulation 

per hill at cifferent s tc.ges of crop yrowth, the absolute 

growth rate ( AGR ) and r elative growth rate ( • .Gh ) wore 

calculated. 
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2: 1 • Absolute e:rowth rate ( AGR ) a 

Tho data 1n reopect or moan absolute growth rate 

f.GR ) of J.ry matter 1n gram per hill per week, ac 

affected periodically by different treatcents are presented 

in Table 11. i)nta were not stat istically analysed. The 

inferences are b~sod on mean values. 

Tq.ble 11 1 Mean M.IR of dry matter in g por hill per weolt 

as affected periodically by different treatcents. 

Lotwecn days from transplant Tre tments _ _____ ...;;... _____ .....;.. __ .....;.. __ 

Levels of nitrpgon 

to 

Vr.rioties 

General Mean 

3.783 

4.366 

4.641 

5.335 

4.496 

4.217 

4.473 

5.359 

4.030 

3.495 

7.977 

8. 541 

9. 264 

9. 250 

9.110 

?.8?5 

10.112 

?.908 

8.015 

<) .413 

9.6lt6 

8.830 

56-70 

3.536 

3.294 

2.609 

3.05'6 

4. 180 

3.993 

2..?26 

3.928 

1.700 

4.263 

3.401 

3. 336 

71-85 

3. 3?6 

4 • .)19 

4. 1tf)6 

4. 683 

4.184 

? .167 

3 .4~; 

3·937 



· persual of the data in Tabla 11 would i ndicate 

that the moan ACR showed increasing trend upto ~' uays . 

The mean maximw$ : CR vns recorded during 41 to " lays . 

; ffect of nitrogen leyels : 

!.itroeen fe rtilization in general increo.F.ed the 

!.Gn throughout the growth season over control, except 

between 56 to 70 days were AGR at 0 kg r;/ha was core than 

lGR at 50, 100 and 15'0 kg ll/ha. Between 26 to 1+0 l ays there 

was progre5sive lncren:le in the values of AGL with increasing 

levels or nitrogen f ertilization. Prom 41 days or.wards , no 

definate trend was observed. 

varieties : 

/GR in all the varieties under study was found to 

1ncronse upto '' dnyo then it shoved a decrease in the next 

15 days i.e. between 56 to 70 days, and again it increne&i 

from ?1 days onwards upto 85 days except i n variety . ooryo. 

where it yradually decreased from ~6 days onvartls upto 

85' days . l-1aximum !iGR was found between 41 to 57 days in all 

the varieties under study. rona bas -:>roduced t he hithest 

! GH during 41 to ?6 days , whereas Jayo. during 71 to 15' days. 

2:2 . ~vc grov1jh rate ( llGR ) : 

Data pertaining to the RGR in gr am per grar1 per week 

as affected periodically by the different treatncntt are 

prcnentod in Table 12. Dnta were not statistically analyse-:1, 

Inferences nre based on the mean valuee . 
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I!!~il l~ Mean relative growth rate ( ncn ) in gm per 

go per week as affected periodically by 

different treatments. 

Treatments Between d.als f rom transElantin£ 

26-40 41 - 55 56-?0 ?1-85' 

L§vg;!,§ Slt. nlliE51£i!D 

r;o 0 .442 0.400 0. 105 0.082 

N1 0.398 0.381 0.091 0.098 

1<2 0.426 0. 38.:! 0. 068 0.098 

rl3 0. 409 0. 360 0.0?6 0.096 

ll4 0.391 0. 318 0 .095 0.0?9 

VarJ.gUu 

v1 o.lt.39 0. 338 0. 108 0. 14.? 

v2 0. 396 0. 402 0. 06? 11 . 0?-' 

v3 o. 44? 0. 34.3 0.10? 0.08? 

V4 0.46? 0. 313 0. 043 1) . 083 

V; 0.313 0. 385 0.105' 0.068 

v6 0.350 0. 419 o.osa 0.083 

General Mean 0.412 0. 366 0.08? o.o9Q 

t g1ance to Table 12 wuld indicate that the highest 

moan RGR value of 0.412 g I g I week wns observed between 

26 to 40 days . It subsequentl.y decreased wit h advancement 

in the age of the crop upto ?0 days and latter botv en 

?0 to a; days it again increased. 
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t.ffcct of n1trocen leyels : 

The RGI wns r.:mx1mul:! 1n control at all the growth 

s tages except during ?1 - as days . !b definite trend or 

1ncrco.ce or <1ecrense 1n the RGR values due to nitrogen 

levels waE observed at all tho growth stages , 

VariotiJW. : 

In the varieties : ooryn and (:uhnsini tho f.G &: valuos 

~Tore found to increase upto $S days and decrease subse uontly 

upto the last observntion. Jnya and Satya had higher HCR 

values between 26 to 40 days , which decreased upto 70 days 

and increased finally between ?1 to 85 days. lj() cief1nite 

trend was observed in ;:: ona. In Jayanthi RGR was maximum 

between "G to 40 days which decreased throughout the crop 

growth . 

3. Post harvest studbs : 

Data regarding tho number of effective panicles 

,cr hill, length of panicle, number of rachis ..,er panicle, 

weight of fertile spikolets per hill and weight of sterile 

spikelets per hill as affected by the trentments are 

pr,sented 1n Table 13. 

3:1 . Tota1 number of effect1ye panicles pgr h111 I 

A glance to the data presented in Tabl.e 13 woul.d 

show that the total mean number of effective pan1cl.es par 

hill were 9 . 1+6. 



T!l!;!l§ 13 : Mean number of effective panicles per h1ll, 

length of panicle, number ot rachis per panicle, 

weight ot fertile apikelets per hill and weight 

ot sterile spikelets per hill 1n different 

treatments. 

No. ot Length lio . ot \~eight or oight or 
effective or rachis fertile sterile 

Treatments panicles fanicle per sp1kelcts sryikelets 
per hill em) panicle per hill per hill. 

!&.!f!lt.! gf DUD2£flll 

No 8 .20 20.36 9.25 19.66 0.99 
1'1 8.44 .:!1.06 10.06 .u.~3 1.)0 

!•2 9 .02 21.52 10.~7 2~.10 1.61 

N3 10.60 22.?3 11.5'8 30.S3 ~.3~ 

N4 11.02 22.31 10.95 29 . ?3 .:..?5 

' F' test [ igt. f i gt . l:"igt . .igt. f i(;t. 
s.r:m • .! 0.3? 0.22 0.1? 1.12 0. 30 
C. D. at 5'% 1.15' 0.69 o.!$4 3.46 0.93 

V§:L1.~!i2.SI! 

v1 9.11 22.89 10.85 30.08 0:!.08 
v2 9.46 21.33 10.17 24.27 1.9!l 

v3 9.38 21.77 9 . 82 21.23 1.69 
v4 9.06 21.39 11.12 26.01 1.44 

V5 10.19 21.00 10.12 25.33 1.89 

v6 9.56 21.19 10.70 24.82 1.75' 

' F' test ... ,. 
j • ..;.; • Ligt. figt . 1gt • f igt. 

s .un • .± 0.28 0.32 0.16 1.2? 0.13 
; . o. at 5% o.aa 0.1+5 ).!$4 0.37 

General Mean 9.46 21.60 10.46 25.29 1.80 

Sigt. = Significant, l!.l • = Non significant 
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dfcct or nitroeen leyels : 

The various levels or nitrogen fe rt111za t1on differed 

significantly 1n respect of number of panicles par lUll. 

The number of panicles per hUl were found to inereaue \,ith 

1ncrense in the level or nitrogen. loitrogen nt .!Oil J•g /ha 

hud produced the mv.ximum number of effective panicles per 

hill and it vas at par with 1~0 kS li/ha. Doth t hese le"fela 

Wd'e significantly superior over all other nitrogen levcln 

which were also at par. 

Variotigs 1 

Tho varietal differences 1n respect of number of 

effective panicles per hill vore stnt1st1cally not significant. 

Interaction : 

The interaction affects bettteen levels or nitrogen 

fertilization and varieties were found to be not significant. 

):2. I.cnstb or panicle : 

I reference to Table 13 would show that tho oean 

length of panicle was ~1 . 60 em. 

Effect of nit rogen leyels I 

The nitrogen fertilization affected the length of 

panicle o1gn1ficantly. The longest panicle ot ~.73 em was 

observed at 1~0 kg ll/ha. The length of "anicle at 150 ond 

20:) kg N/hn was of the sme magnitude, but wns s1cn1f1cantly 



. ·'' .. 
superior over 100 nnd 50 kg lVha which wore also of the 

same order. The control plot had significantly shortest 

panicle length ths.n that of the fertilized plots. 

V!lJ'ieties : 

The variotios under study differed significantly in 

respect of the length of panicle. The length of panicle 

was mnxir:rum in Jayn and vas significantly superior than 

the rest of the varieties vhich were at par. 

Interaction : 

The interaction eff~cts in raspoct of length of 

~anicle between various levels of nitroeen and varieties 

waro found to be non si1311ificant. 

3&3. Number of rachis per paniclg 

;, reference to Table 13 would reveal that tho paddy 

crop produceJ on an average 10.46 number of rachis por 

panicle • 

. . ffec:t of nitrogen leyels : 

It was observed that the number of rachis par panic:le 

was affoctod si~nific:antly, due to the varioue levels of 

nitrogen. The maximum number of rachis ( 11.5" ) was observed 

at 150 kg 1./hn, which -wan :;ignificantly more than rest of 

the levelo. Tho differences between .200 o.nd 100 kg r /ha, 

o.nd 100 and 50 ke t./hn 1n respect or number of rachis per 

panicle were not significant . The control plot hnd significantly 
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less nUl!lber of rachis per panicle as compared to various 

levals of nitrogen. 

Vnriot1cQ : 

It was observed that the varieties diffe1~ 

significantly from each other in respect of nunber of 

rachis per panicle. The varieties f atya, Jaya and f uhasini 

were of the SQ!llEI order, but had significantly core number 

of rachis per panicle than ~ ona, ~ oorya .nd J aycnth1 vhieh 

were at par. 

Interacti_QJl : 

!~ne of the interaction eff, cts between diffe rent 

nitrogen levels and varieties were cignificnnt. 

3:4-. \Ieight of fertile spikpletc por hill 

I glance to Table 13 wuld indicate that t he mean 

weight of fertile spikelets per hill 1o-as observed to be 

25 .29 g . 

4fect of nitrogen levels I 

The nitro&en fertilization had affected the wei ght 

of fertile spikelets per hill significantly. It vac found 

to increase \11th increase in tho level of nitrogen uppl1cc.t 1on 

upto 150 kg 1/ha, Utrogen at the rate of 1$0 r.n:i dOI'I lq;; /hr:. 

u1u :.ot <.lift'er significantly ho\wcvcr both thece lovelc 

recordoe E-1gnificnntly more weight of fertile spikclet s 

per panicle tlmn nll other levels. The weight of fe rtile 



spikelets per hill with 100 and ;o kg f;/ha were at par, 

so also ;o ltg lJ/ha and control did not differ significantly , 

but weight of fertile spikelots per hill with 100 l:g Il/ha 

vas found to be s i gnificantly higher as compared to the 

control. 

Vnriqties 1 

The weight of fertile spikelets per hill was 

r,1gn1f1cant ly vnrying among the varieties under study. 

~'1 rhect ~·e1rht of fertile sp1}folet s per hill vas noted in 

Jaya fol lowed by Eatya, f oorya, Subasin1, E.ona and Jaye.nth1. 

Jnyn bed recorded significantly higher weight or fErtile 

s~ikeleta per hill es compared to all other varieties 

under study which were at par except Jayanthi. fatya, 

Looryo. and fuhnsin1 vere significantly superior to Jayanthi, 

but Jcyanthi and Lona were of tho DBme magnitude. 

Interaction : 

7he interaction effects in respect or weight of 

fertile. sp1keletD per hill between various levels of 

nit.rogen and varieties were found to be non significant. 

3:7. \ieight of ptprilp sp1Jselets per b111 1 

It is clear from Table 13 that on an average .eight 

of st erile sp1kelets per hill recorded was 1 . 80 r, . 

bffes;t of n1trocen levgls : 

The wt.ight of sterile sp1kelets per hill differed 
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significantly due to the effect of various levels of 

nitrogen fertilization. It was found to increase \ ith each 

increoent in the level of ni t rogen. It was of the eame 

order at ~CJO and 150 kg 1</ha, 150 and 100 kg 1</ha,and at 

100, 50 and 0 ltg !:/ha. Tho weight of sterile spil-.elets per 

hill \las significantly higher at 200 kg t:/ha than 100 9 50 

and 0 kg N/ha so also 150 kg Wha had significantly increased 

the weight of sterile spike lets per hill over 50 1' r ··/hn 

and the control. 

Varieties : 

The varieties under study C1ffcred significantly in 

r espect of weight or sterile spikelets per hill. The highest 

weight of s terile sp~elets was observed 1n Jaya ~eh wa" 

at par with Sona, f oorya and Cuhas1n1 but was significantly 

superior over Jayantbi and Satya. The lowest 1.1eight of 

sterile spikelets was recorded in Satya which wns at par 

with ~ uhasini and Jayanthi. The differences between ' ona, 

:::oorya, fuhastmi and Jayanthi were found to be non significant 

however ~ ona and f oorya were significant over Catya in 

respect or weight or sterile opikelets per hill. 

Interaction : 

The interaction effects between nitroren levels and 

varieties wore significant in respect of wei ght of sterile 

spikelets per hill. The weight of s terile spikelots per 

hill obtained in different combinations is given 1n Tnble 14. 



Ir&bla l~ ~!eight of s t erile spikelets per hill as 

by nitrogen x varieties interaction. 

Varieties Level s 0 f n i t r o g e n 

No N1 N2 N3 n4 

v1 1.18 1.6; 2. 36 1.71 ) . It? 

v2 0. 43 0. 91 1.07 3. ;e ) . 67 

v3 Oo59 0. 75' 1. ;4 2.19 ) . 40 

v4 0.96 1.4? 1.08 2. 14 1. ~6 

V; 1.33 1.93 1. ?; 2. 7; 1.?0 

v6 1.4; 1.11 1. 8; 1.67 , .66 

' F' test = r ignificant, 

f . Em • .:t = 
c.o. c.t ;% = 

0. 302 

0.83 
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affected 

I t is evident from Table 14 that t he wei ght of 

s terile spikelet s was found. to increase w1 t h increare in 

t he level of nitrogen in Sopa and J ayanthi. In all other 

varieties no definite trend was found . The variety rona 

and Jayanthi has produced highest weight of sterile apikelets 

per hill a t 200 kg rl/ha and t he lowest woight was gj.ven 

by t he same varieties at 0 kg N/ha. 

)a6 . llumber of fertile sp1kelets per panicJ,e 

A reference to Table 15' would indicate that mean 

number of f ertile spikelets per panicle vas 11 5' . 04. 



Tl!,b;!.g l~ Moan number of fertile and sterile spikelets per 
panicle, percentage of sterile spikelets por 
panicle(on number basis),test wei ght and hulling 
percentage 1n different t reatments. 

No . of tlo . of Percentage Test Hulling 
Treatments fertile sterile of st erile weight percentage 

spikelets spikelets spikelets (g) 
/ panicle /panicle /panicle 

~vgl§ Q' n~t£Rsmn : 
No 93 .33 18. 66 16. 28 19.1lt9 71.98 
N1 110.75' 24-. 19 1?.67 23.4-36 7..: . 89 
N2 11S. It9 35'. 10 22 .80 24-.14.7 73.32 
113 131.39 44. 63 25' . 55' 24.199 74..58 
!itt 124-.25' 56.32 29. 83 23.9'+2 ?3.85 

' F' test Sigt. Si gt. "1gt. f igt. figt. 
S. Em • .! 3. 70 2.96 1.20 0.187 0.02 
c.D. at 5% 11 . '+2 9.15' 3. 69 0. 576 o.oa 

:YJU:iQUO!i 

v1 106 . 76 43.98 2?. 43 25 .5'76 73.63 
v2 125' .97 33.41 19. 22 19.134 72.74 
v3 129.65 31 .54 18. 10 19.370 ?2.80 
vl+. 117.88 28. 28 18.?1 2$.637 73.50 
V5 104.96 40 .90 26.00 23 .806 73 . 64 
v6 105' . 03 36. 57 25' .10 24-. 325 73.64 

' F' test Si gt . Sigt . f 1gt. f igt. ;.. igt. 
r . im. !. 4-. ;4 3. 82 1. 89 0.224 0. 04. 
C. D. at 5% 12.60 10.61 s . .!4 0.623 0 .11 

General l~ean 11;. 04. 35. 78 a .l+-3 22. . 975' 73.32 

rtgt . = Si gnificant 
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Lffect of nitrosen leyelp a 

The nuober fertile spikelets per panicle v1s affected. 

significantly by the various levels of nitrogen fertilization. 

It wa.s found to increase progressively with increare in the 

level of nitrogen upto 150 kg t;,/ha which recorded 

significantly higher number of fertile apikelets per 

nnnicle than 100, 50 and 0 kg N/ha. However the •trrerence 

between the number of fertile spikelets per panicle at 

150 and 200 kg N/ho. vns not significant. /Ill the levels 

of nitrogen recorded significantly higher number or r rt1le 

sp1kelets per panicle over the control. The level of nitrogen 

200 and 100 kg /hn,and also 100 ana 50 kr /ho. were at par 

but .:!00 ke li/ha has produced significnntly t:JOre number of 

fertile spikelets per :;>nnicle as compared to 50 r. ~ /he.. 

varietieS I 

'l'he varieties differed significantly 1n res?eet of 

number of fertile sp1kelets per panicle. The highest number 

of fertile spikelets was observed in Jayanthi. The vnr1eties 

Jaynnthi 1 rona and Satya did not differ significantly in 

their number of fertile spikolets por panicle , so also 

Satya and Jayn, and Jaya, Suhasini and t oorya did not cliffer 

dgnificantly. The v11rieties Jayanthi and Lona vere 

significantly superior to Jayn, ' uhaoini and Coorye. \lherece 

£atya was sign1f1cantly auperior to ! uhasini and t oorye. . 

Intornct1on : 

The interaction effects between nitrogen level- and 
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varieties were found to be non significant. 

3a?. Number or sterile sp1kclets per panicle 

It ·w-ould be clear from Table 15 that on nn average 

35.?8 sterile spikelets per panicle were observed. 

Effect of nitrogen leyels : 

l'he variour levels of nitrogen differed sibn1f1cantly 

ir respect of number of sterile spikelets per panicle. The 

number of sterile spikel ets \IUS found to increaoe with 

increase in the level of nitrogen. The difference between 

50 and 0 kg r/ha was statistically n.Jt significnnt. The 

n\DIIbcr of sterile spikelets per panicle were houever 

significantly higher in 200 , 150 nnd 100 kg l./ha over 

50 and 0 kg N/ha. /bove 'SO kg N/hn each eucceseive higher 

level of nitrogen had produced significantly higher number 

of oterile spikelet s per panicle over the preceeding level. 

Varieties : 

The varieties sho\IE!d signi ficant difference in 

respect of number of sterile spikcletw par pnniclc. There 

were no significant differences 1n the number of s ter1lo 

sr.iltolets per panicl e of Jaya , : oorya, Suhas1n1 and : ona, 

and among ~ · oorya, <'uhasin1 , >.ona and Jayanthi , and also 

between fuhncin1, r ona , Jayanthi and fatya . The variety 

Jo.ya has produced significantly higher nuobor of sterile 

spikelets per panicle as compared to Satya and Jayanthi, 
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so al.so Sooryn produced significantly more number of sterlle 

sp1kelets per panicle as compared to Satya. 

Interaction : 

The interaction effects between different levels 

of nitrogen and varieties were found to be non significant. 

3:~ . ~~ntnnc or sterile opikcl ets per pap1cle(on rn~b!r bapis) 

Data in re ·poet of percentage of sterile s~1kelets 

per panicl e are preoented in Table 15 would indicate thnt 

on an average ~.~3 per cent oterile sp1kelets were resent 

'POl' panicle . 

~r:f;j,'(:ct o f nitroggn leyol;.. 

The percentage of sterile sp1kelets per panicle were 

affected significantly due to t he various levels of nitrogen. 

The sterility percentage wos found to increase with increase 

in tha level or nitrogen. 200 kg N/ ha recorded the highest 

sterility percentace and vas significantly higher than 

that of 100 , 50 and 0 kg ll/ha, but it vas at par with 150 kg 

/ha l£>Vel of nitrofen. 100 kg /ha l evel of nitrogen vac 

significantly superior over 50 kg IVha and tho control, 

which wore of the same magnitude . 

\nriotios : 

The varieties under study differed significantly in 

respect of sterile sp1kelets per panicle. The highest 

s t erility percentage was recorded in Jaya which vas at par 
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\lith Loorya and C.uhasin1. Jaya, Soorya and Suhaain1 recorded 

sienificantly higher ster1li ty percentage than rest of the 

varieties viz. Cona, f. atya and Jayanthi which vera found 

to bo or the same order. 

3a9. Test yeight : 

A reference to Table 1S would indicate that thG mean 

test weight of paddy vas 22.~ g • 

ffoct of nitrogen leyels : 

llitrogen fertilization had a a1gn1t1oant effect on 

the t est weight of paddy. The test weight was found to 

increase with increase in the l evel or nitrogen upto 150 kg 

N/ ha. .Application or varioua levels or nitrogen increased 

the t es t wei ght s ignificant]Jr over the control. The 

differences between 150, 100 and 200 kg lVha and between 

~00 and 150 kg N/ha were observed to be non Bignificant. 

1;0 and 100 kg lVba r ecorded s i gnificantly hieher test 

~eight than so and 0 kg level or nitrogen per hectare . 

Varieties : 

The test wei ght differed significantly aeons the 

varieties under s t udy . The highest teet wei ght wa observed 

in Satya while 'ona recorded the lowest test weight. 1'he 

varieties Satya and Jaya although did not differ sirnificanUy 

had significantly more t est weight as compared to all 

other varieties . f imilarly Euhas ini and toorya which did 

not differ significantly had significantly higher teet 
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weight than Jayanth1 an4 bona which vore at par. 

Interaction : 

The interaction effects between nitrogen levels and 

varieties vere observed to be significant 1n respaet or 

test weight . In order to indicate the interaction etfect8 

or various combinations, the result obtained have been 

prosentod in Table 16. 

Inb~g lf! : Test weight(g) as affected by varieties x nitrogen 

inter action. 

L e v e 1 s o r nitrogen 
Varieties 

No N1 

v1 20. 826 26. 8"'? 

va 18. 62$ 18. Slt2 

v3 17."'?5 19. 230 

V4 20. 370 26. 212 

v5 18. 380 24. 482 

V6 19.2lt0 25 . 305 

' F' t eot • Si gnificant 

r .~. ~ = 0. 502 

C.D. at 5~ = 1. 393 

N2 N3 i4 

26.376 27.092 26.71+2 

19.495 19. 375 19.634 

19.723 21.092 19.350 

26.541 27 . 3lt0 27.724 

26. 947 ~4. 884 ~4.3lt0 

25. 802 25. 412 25.865 

Table 16 wuld indicate that the test weight of all 

the varieties except sona vns significantly increased by 

the various levels of nitrogen over the control. The variety 
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Satya baa recorded highest teat weight at 200 kg I;/ha 

which well at par with 1~0 and 100 kg rt/ha. This did not 

differ significantly with Jaya at all thc livcls or nitrogen 

and Ooorya at 100 kg N/ha . 

3 a10. JiulHna percentag : 

It would be clear from Table 1~ that on an average 

the hulling percentage recorded was 73.32. 

effect Of nitrogen leyols I 

Hulling percentage was ai,gn1t1cantly ai'fected due 

to various levels of nitrogen fertilization. Control has 

recorded the lowest hulling percentage. Upto 1~0 kg N/ba 

each successive higher level of nitrogen f ertilization was 

s1gn1ficant over the previous one. However 200 kg N/ha hu 

o1gn1f1cantly reduced the hulling percentage t han 1~0 kg t{ha. 

Varieties : 

Table 1 ~ would reveal that the varieties differed 

significantly in their hull.ing percentage . f:.oorya nnd 

produced the highest hulling percentage followed b.Y Cuhaaini 

and Jaya which d.id 110t differ s ignificantly among themeelves 

but have produced significantly higher hulling percentage 

over all other variet1ea i . e . Sat )"&, Jayanthi and sona. 

Satya has produced significantly higher hullin& percentage 

than Jayanthi and Sona. The differences between the hulling 

percent age of Jayanthi and Sonn were found to be non nignificant, 
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Internctic:m : 

Tho interaction effects between nitrogen levels 

ond varieties wel'G observ d to be s1Bn1ficnnt. 

Table 1? : iulllng percentage ns atrectod by nitro~en x 

varieties interaction. 

Lo vola o r 
Varieties 

n i tro g en 

No 1'1 N2. N3 It 

v, 71 .85 73.08 73.82 75'.15 7'+."'+ 

v2 ?1.95' 72. '+7 72.95' 73.25' 73.0? 

VJ 71.97 72.69 72.9'+ 73.33 73.08 

\ It 72.07 73.06 73.26 75'.02 71t.09 

V; 71 .72 73.16 73.7'+ 75'.38 ?lt.~ 

v6 72.35 72.90 73.22. 75'.32 71t.'+1 

'F' test = rignificant 

s . Lm • .1 :: 

c.n. at ;~ = 

It ia evident froa Table 17 that in general the 

hulling percentage wns found to increase with increase 

in the lovel of nitrogen upto 15'0 kg N/ba in all the 

varieties, ~ereafter at 200 kg Ivha it deoreaserl. • oocya 

bad produced s ignificantly higher hulling percentage at 

15'0 kg 1/ha over all other combinationa or nitrogen level• 

and varieties except to that ot Jeya and Suhasin1 at the 

same level. 
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4. Yield of grnin and stray : 

Dntn regarding the oean yield of paddy grain and 

straw per plot and per hectare aa affected by treatments 

arc presented in Table 18 and graphically shown in Fig. ,. 

Ifl.l?l.~ l~ I Mean yield or paddy grain and straw in kg/plot 
as well as in quintals per hectare Md grain 
to s traw ratio as affected by different troatr:lents. 

Grain Grain s traw Ltraw Grain to 
Treatments yield Y'.eld yield yield straw 

/plot /ha /plot /ha rr..t1o 
(1· g) ( q ) (kg) ( q ) 

LeveJ.i! Sl{ D!tr:suu:tn 
r.o 3.15'9 41.132 4. 0it7 5'2 . 695' 0.7'30 
n, 3. ?73 46.5'23 lt. 726 61.5'36 .75'6 
n2 3.911 5'0.924 ; . 011 65. 21t7 0.780 
N3 3-929 51.15'8 ; . 672 73.85'4 0.692 
I;q. 3.818 '+1].?13 6. 201 80. 7lt2 0.615' 

' 'F ' t()St Sigt. Eigt. J igt. t igt. 
f . L..,.!. 0.068 o.se; 0.266 ) .463 
C . D. nt ; ,. 0. 210 2. 734 0.819 10.661+ 

~·~~.c.soU~ii 
v1 3. 961 5'1.5'75 ; .?06 7lt • .!96 0.694 
v2 3o724 lta .489 5' . 337 69.4?2 0.697 
v3 ) . 448 41•. 1395' 4. 686 61.015' 0.735' 
V4 ) .681 47 . 929 lt.667 60.J69 0. 788 
V5' 3o5'90 46 . ?44 ; . ;6? 72. lta6 c.6lt4 
v6 ) . 664 47 . 708 4.828 6<! . 864 ~.?58 

t •' t test ~ i p,t. £. 1gt . ~ igt . Hgt. 
E . _r., . !. 0.082 1.06? 0.25'9 3.3?2 
c.D. at ; .,; 0. 228 2.968 0.?20 9. 375' 

Genoral Mean 3.6?8 4? .8?0 ; . 132 66 . 822 0.?16 



l 

FIG·- 2. 

\ lo~ 
U-.1 jo 
oe:: = 1-- 56 
u 
f.;.J 

:r:: 7o ...._______ 

~ bO 
CL 

~ 5o 
5 
E'J 4c 

:z: 
"50 

A 
LL3 20 

>- 10 

l 0 

M E~N Yl ELD 0 F GRAIN ~ND STRAW (t'/ hCA) 
P\'S fWFECTED B'1 NITROGEN LEVt.L'S 

F\ND VHR/E:T!ES 

rJl 
I I II I I 
I 

I 

II ! 

rur 

lEG fN.D 
OJ] G-RRII'l 
[=:J 5iRRW 

SC RlE - :1crn-10z:' · 

No N1 N2 N3 N4 v1 v2 V; v-<t v5 v" 

NITROGEN LEVELS VR~IEIIE5 

J 



•• 69 •• 

4:1. Yield of graip : 

It is clear from Table 18 that pnddy crop on an 

avorc.ge produced 3.6?8 kg of grain per plot and on hect are 

basis the mean grain yield produced vas 4?.890 quintallS. 

:Effect of nitrocen leyeJ..s ; 

The various levels of nitrogen fertilization had o. 

significant influence on the yield of gra.in. Nitrogen 

fertilization produced a significant increase in the yield 

of grain over tho control. The groin Yield was found to 

increo.se with incraase in the level of nitrogen upto 15'0 kg 

N/ha., thereafter at 200 kg tl/ha it declined. Crain yield 

at 15'0 1 100 and 200 kg N/ha was of the same order out was 

significantly higher than 5'0 and 0 kg N/ha. 

}'arioties 1 

Significant differences due to varieties were obtained 

in respect or yield of grain. The variety Ja:ya taYe the 

maximum grain yield and was significontly superior over 

rest of the varieties . The grain yield of varieties !onn, 

Satya, . ubas1n1 and Soorya was found to be nt the sane 

level but vurietios r ona and Satya gave significantly higher 

grain yield than of Jayanthi, which gave the lowest yield 

of grain . 

Internet ion 

The interaction effects between different levels of 

nitrogen and varieties were observed to be non significant. 
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412. Yield Of Stray I 

It would bo seen from Table 18 that on an average 

the straw weight per plot vas ~.132 kg e.nd on hectare bo.sia 

it was 66 .822 quintals . 

~rrect , r n1troRon leyql.§ 

Cnta in t he table would indicate that s i gnificant 

differences in the yield of straw were ootained due to 

different l evels or nitrogen. Yield or atro.w increased with 

every additional increment in the level of nitrogen upto 

the highest lovel or nitrogen tried i . e. 200 kg / h<. . <tr nw 

yield produced at 200 and 150 kg lVhn, 150 and 100 kr / ha, 

100 and ~0 kg N/ha, and ~0 and 0 kg N/ha were of' the same 

magnitude . Weight or straw 1roduced at .!00 l:g l evel or 
nitrocen was significantly superior over 100 , 50 and 0 kg 

li/ha , whereas 150 kg N/ha was sicnificant over ~0 and 0 kl 

N/ha,while 100 kg J/ha was significant over the control. 

Varieties : 

A glance to Table 18 \IOuld reveal that the varieties 

differed significantly in respect of yield of ::tro.w. Jaya. 

recoroed the highest s t raw yield followed by ... oorya llnCI. 

~ona, vhich were at par hovever Jaya and r ooryr produced 

significantly higher straw weight than Guhnsini , Jayant hi 

anu Satya . The varieties ~ oJW, C::uhns1n1, Jnyanth1 and Latya 

di d not dif fer significantly aoong themselves . 
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Interaction : 

The interaction effects between the levels of 

nitrogen and the varieties were observed to be non significant. 

4a3. Grain to straw ratio : 

Data pertaining to mean grain to s traw ratio are 

presented in Table 18. As the statistical analysis was 

not done, inferences are based on mean values. It is 

evident from the table that on an average th gr ain to 

strnw ratio was 0.716. 

Effect of nitrogen leyels a 

It is evidant 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 straw, except at 100 kg N/ha the increase in the atraw 

vas matched by increase in the grain yield keeping the 

grain to straw ratio at par with that of the control. 

VQJ'1eties : 

The varieties under investigation varied in respect 

or the grain to straw ratio . Satya recorded tho highest 

grain to straw ratio followoo by Suhasini, Ja7enth1 , ona, 

Jaya and Soorya. The values of grain to straw ratio obtoined 

clearly indicate that the proportion of straw wxceoded the 

proportion of grain in all. the varieties. 
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5. Cbemlcal studios : 

CbomicaJ. studies on rico plMt : 

In view of the striking response of paddy to nitrogen 

fe rtilization, it was thought to hnve a broad idea or the 

nitrogen concentration in this crop. Therefore, composite 

samples of straw Md grain from tour replications at 

hurvest woro analysed. Since composite sampl.es were studied, 

no stntisticaJ. anaJ.ysis has boen carried out. The inferences 

drawn are based on mean vaJ.ues. 

5: 1. ntror:en content 1n the plant parts at bsnept : 

The data in respect or concentration of nitrogen at 

harvest in the straw and grain,and protein content in the 

grain are presented in Table 19. 

Table 19 shows that on an av~rage tho rice t~lant at 

harvest contained 0•62~ per cent of nitrogen in the straw 

and 1.63 per cent of nitrogen in the grain. 

5: 1 : 1 • 1\itrogen content 1n stray 

bffect of nitrogen leyolg a 

Tho nitrogen content in the straw vas found to increase 

with increase in the level or nitrogen upto the highest 

levels of nitrogon rertUuation i.e . 200 kg ·Vha. 

Varietigs 1 

Hi ghest nitrogen content in the straw was found in 

the variety Jaya and Jaynnthi while the lovost vns found in 

the variety Coorya . 



Ta.b1e 19 1 Mean nitrogen percentages in the st:rnw, grain 

nnd protein content of the grain as affected 

by diffe rent treatmonts at hal'lcst. 

Percent nitrogen Protein 
Treatments percentage 

s traw Grain in grain 

Lgvgl§ Qf ~~rgs~D 

llo 0. 525 1. 3'+ 8.37 

N1 0.636 1. 63 10.19 

n2 0. 638 1.67 10.Itlt 

N3 0.6'+1 1.68 10.50 

~! .. 0. 689 1.83 11.4-3 

Varieties 

v1 0.630 1.69 10.S6 

v2 0. 628 1. 58 9. 87 

v3 0.630 1. 55' 9.69 

vlt 0. 619 1. 64- 10.25 

v5 0.618 1. 66 10.37 

v6 0.629 1.67 10.Itlt 

General Mean 0.625 1.63 10.19 

51112. !i1liDlSID s::2D~!m~ Ul lih~ fn:&Wl 1 

Effect ot ~tros§D leyels & 

The nitrogen content in the erain was fOUIIdto increase 

wi t h each increment in t he nitrogen level. 
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Varietie; : 

Jaya recorded t he highest nitrogen content in the 

grain while t he lowest was recorded in t he variety Jayartthi. 

5' : 2. Quality stuS}iep 1 

5:2:1. Protein contont in the grain : 

The protein content in the grain at harvest wu 

considered as one or the criteria for quality attribute&. 

It was observed from l'aille 19 9 t hat on an average 10.19 per 

cent of protein wns present in the grain. 

Effect gf nitrolffln lgels : 

The protein content in the crain was found to increase 

vith increase in the level or nitrogen fertilization. It was 

lowest being a .37 per cent in the control whUo it was 

highest with the application or 200 ks ot nitrogen per 

hectare boing 11.43 per cent. 

Varieties 1 

The variety Jays recorded the highest protein content 

i . e . 10.56 per cent and tho lowest 9. 69 per cent ~as observed 

in Jayanth1. 

5:3. 3tud1os on soil fgrt1litx : 

In order to have a broad idea about soU fertility, 

ectimation of total nitrogen was done from the soil samples 

which wer e collected before transplanting and after harvesting 

of paddy crop and the dat a e.re presented in Table zo. 



Cocposite samples in both the cases were analysed and hence 

the data were not statistically analysed. The inferences 

are based on the mean val.uos. 

Table 20 : Moan n1 trogon percentage in soil before 

transplanting and after harvesting of crop 

as affected by different treat~ents. 

Traataents 

f&IIil:&.ll s:zt numsrm 
rl0 

r:, 

N2 

13 

N4 

varieties 

v1 

v2 

v3 

v4 

v, 
v6 

General ·loan 

1-:itrogen 
percontngc 
before 
trnnsplentine 
(initial soil 
fertility). 

0 .14.2 

0 .133 

0 .138 

0.132 

0.140 

0.134 

0.139 

0 .141 

0 .131 

0 . 133 

0.14? 

0 .13? 

!<itrogen 
percentage 
after 
harvastine 
of crop. 

0.1~? 

0.141 

0 .1 50 

0.1!)2 

0 .159 

o .14ot 

0 .148 

0 .150 

0.138 

0 .141 

0.154 

0 .14? 



•• 76 •• 

~ reference to Table 20 wuld indicate thnt on an 

average initially soil contained 0. 137 per cent of nitrogen, 

but after harvesting it was found to be 0.1~ per cent. 

5'1311 • Nitrogen pergentage before transplanting : 

Effect of nitrogen leyels : 

The soil under experimentation had different nitrogen 

percentages under different troatccnta before transplanting. 

The highect nitrogen estimated woo under control followed by 

~oo, 100, 50 and 150 kg I:/ha treatments. 

Ynrietiep 

It wuld be elenr from Table 20 that the initial 

fertility was not uniform under different Vari"tiea. The 

varioty ,uhas1n1 wns grown on highest fertility follovod by 

Jayanthi, , ona, Jsyarp foorya and tatya. 

5:3:<! . !Jitrogen pqrcentp.ge artor hanesting o! croP : 

On an average, soil contained 0 . 1~ per cent of 

nitrorron ~fter the harve:~ting of crop. 

Lffect of nitrpgen leyels : 

A reference to Table 20 wuld indicate that the 

nitrogen percentage in control plots V88 decreased at the 

tir:le of harvestinG• _:ut tho percentage of nitrogen retained 

in tho soil vas higher w1 th the application of hie;her doseo 

of nitrogen. 
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Varieties a 

It would be clear from data presented in Table 20 

that the nitrogen percentage of the experimental plots , 

under different varieties was found to be increased. 

6. Correlation gtudieo : 

Data regarding correlation coefficients between 

grain yield and ancillary characters or different varieties 

are presented 1n Table 21. 

Table 41 1 Correlation coefficient between grain yield and 

ancillary characters of different varieties . 

Characters 
correlated 

Grain yield 
and number 
or effective 
panicles I 
hill. 

Grain yield 
and number 
or fertile 
spikelets I 
pBnicle . 

Grain yield 
and test 
weight 

Values or correlation coefficients of varietiea 

Ja:ya Cona Jayantbi Satya oorya fuhaa1n1 

• Significant nt 5' and 1 per cent level. 

It is clear from Table 21 that the yield of uaddy 

grain vas significantly correlated with yield contributing 
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characters such as number of effective panicles per hill, 

number or fertUe spikelets per pnniclo and test 'tleisht i n 

nll the varieties under study, except that in Sona and 

[ oorya where number of fertUe spikelets per panicle were 

not significantly correlated with grain yield, whereas 

grain yield of Jayanthi was not significantly oorrelat ed 

~ith t est weight. 

? • Respgnse curve and economigs or nitmgn fertilization : 

?:1. Roeponae guryo s 

One of the objects of the tertUizer trial 1a to 

find out the optimum dose of' a fertilizer that would r Dise 

the production economically. The fert111zer response or the 

yield dose relationship for each of the varieties was t herefor 

otudied by fitting the response curves for levels or nitrogen. 

[ ince the linear and quadratic components of the treatment 

f . • c. were significant , quadratic type of equation was f i t t ed 

for yield data. The co-efficients of the fitted production 

function are given in Table 22. 

In the equations, as given in Table 22, 1Y' refers 

to the expected yield or paddy grain in quintal per hectare 

and ' X' to the codefj units of nitrogen, one unit 

corr esponding to 50 kg ll/ha. 
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Table 22 , .quation for fitting the response cune of 

gro.in yi.eld in Polynomial method. 

Varieties Values of coefficients Responoe equation 

a b c Y= a + bX + 

Jeya 42.978 8 . 5'32 - 1. 410 J = 42.9?8 .a.;~x +(-1.41ox2> 

:::ona 41.988 ? .39? -1.381 y = 41.988 +? . 39?~ +(-1. 381~) 

Jayo.nthi 39.390 ?.024 -1.424 Y = 39.390 +?.024X +(-1.424~) 

Sntya 3? .022 a.a;n -1.123 y = 3?.022 +8.823~ +(-1.1~3>:') 

soorya 40.316 9.241 -2.009 y = 40.316 +9.241~ +(-~ .009~) 

Suhasini lt4.224 2.65'1 - 0 . 303 X=- lt4.224 ·~.651 • +(-l'l . J"13:<"') 

1):2. Predicted Y1Qlds 1 

Using the above type of equations, the predicted 

yi.eld of paddy grain tor epecified nitrogen levels for ench 

variety under study were calculated and presentee in Table 23 

and depicted 1n F1g.3. 

?:J. Host profita'ble rate : 

Most profitable rate or optimum d.oee was worked out 

for each variety under three price levels 1.o. ~. 1~0/-, 

130/- and 140/- per quintal or coarse grain paddy ( Ja7B ) , 

Rs . 15'0/-, 160/- and 1?0/- per quintal of medium gMin paddy 

( fatya, ::oorya and f uhasini ) , and Rs . 180/-, 190/- and 

2.00/• per quintal Of fine grflin paddy ( Jayanthi anu •OnB I 



Table 23 : Predicted and observed paddy grain yield 1n different varieties at various levels of 
nitrogen fertilizati on. 

Levels of JAY.A GONA JAYANTHl f:'AT:lt. SOORYJ; SUHASI NI 
nitrogen 
(kg/ba} A D " fi A :a A B A B - p. B 

0 42.97 44.17 41 .98 41 . 21 39.39 38. 89 37-02 38. 34 4o .31 39.61 44. 22 44. 59 

50 50. 10 47 .67 48.00 49.03 44.99 45.52 44.72 42.95 47. 54 48-58 '+6.$7 ~.41 

100 54.4o 54. 54 5'1 . 25' 5'2. 83 47 .?4 49.15 5'0 .17 47.5'8 ')0 .76 5'1.90 48. 31 49 .60 

15'0 55.88 $8.13 51.75 48.63 '+7.64 ~.24 J3.38 58.62 49-95 47.41 49 .45 48.90 

200 54.54 5'3 .4o 49. 48 5'0.78 44.70 45 .67 54.34 52.16 45.13 '+6.22 49.98 $0.04 

25'0 5'0 . 38 - 44.44 - 38.91 - 5'3 .06 - 36. 29 - 49. 90 

A = Predicted yielu q I ha. 

B = Observed yield q I ha. 



Fig -3 
PRE DlC lTD AND OBSERVf'D G RAlN YlfLilS \N ? jha. 

d 
..c 
~ .... 

Go 

~50 

~ 
"' ;:. 

~4o 
<x: 
'X 
1!1 

JAYA 

3o... 1--- 1 - t-

N0 N1 N2. N3 
~ 

OF 'DIFFERtNT VARlfTlES 1"15 

AFFECTE~ BY LEVELS Of 
NITI~OGEN 

-- P..-ec('lc~ed y;.,1d 

- - Ob'SeYvecl 'yk\d 

r - 1 r---- -t- t--

N4 Ns No N1 N2.. N3 1'14- N5 l'lo 

--- LEVEL'S Or 1" \T ROGt.N -

/ 

I 

Nt 

_,....___ , ---

I 

N2 
t 

N3 
r- _, 

NLf Ns 

--7 



~ 
--t-

\ z 
l 
,I 

N1 

\ 
z: z. 
\[1 
< N 

I: z 
~ 
\jl 

\ +.z 

L~ \I 
~ 

til 

// 
z 

.;t-

Zz 
Ul 
\!::> 
0 

f'() Q!: 
<( z ~ 

>- z 
a: 

!'" 0 .r ~' 0 ,, ,n :_.J 
<""' LU z > 

,_u 
_.l 

10 z 

\I) Tz 
-t \/ -z 

<( 
I >- r<) 

\ \- -z 
< 

~ "'0 

"' .~ ·;;.... 7'-

\ 1.[\ 
\ C'l 

\ -+z 
\ 

.... 
' \ -z 

0 -o 
::;? "' ., 

-t- ,. 
" v ); 
0 ·~ 

tr> \.J u 
J) ,._ 

....:_.. !> 0 

' lll 
Nl 

I 

cr 
u.. ; -i 

0 0 0 0 
\.0 \[l '¢ !'f) 

'O'"f(c t--~1 <tl31A ~~~l:l::l 



•• a1 •• 

at fixed cost of Rs . 230/- per unit ot nitrogen i.e. 50 kg /ba. 

Optimum level ot nitrogen for variety Jaya, eona, 

Jayanthi, Satya , Soorya and t uhasini was 119.900, 112.000, 

102.050, 16~. 400, 9? .100 and 100.150 kg N/ba respectively 

at prevailing price level. Optimum l evels of nitrogen at 

different price levels nlongwith profit economics aro 

presented in Table 2~, which indicates t hat the variety 

Soorya bad given ma.x1mum profit per rupee investment. 

?1~. MpJ1rntzation of rield : 

The maximum obtainable predicted yield under the 

conditions of unlimited resources was worked out by i'ittins 

the quadratic equations . I t was found to be 55 . 85, 51 . 89, 

~.05, S\+.35, 50 .9~ and ~.?? q./ba in Jaya.J Eonn , Jayanthi, 

Satya , Soorya and fuhasini at 151 .25, 133.90, 123.30, 196.40, 

11~.95 and 218.?0 kg N/ha respectively. 



~~ ?:-ed.i c: tect opti.au:J l evels o r nitro gen, £ T.:l.in )""iold and not return fro=. nitrogen rartU1cllt1on ns o.ttootM by 

vc.r;ring prlcos o r produeo 1n d1tfonmt var1e t1ee . 

JAYA <JIIA J AYAI>Tiri GATYA confC'lA bl:niJ.r; I HI 
?c.rt.icula..ro 

120 130 140 160 190 ,oo 180 190 200 150 160 '70 1~0 160 170 150 160 1?0 

OJ>Utr"" l CYel or 117.}00 119. 900 1". 150 110.750 112 . 000 113 . 050 100 . 850 102. 050 103 .100 162 . 250 164. t,oo 166 . 300 95 . 900 97 .1 00 98 .150 92 . 200 100 .150 107 .150 
nitrogen lh<ctaro 

Co:tt or r:utrtont 539 .58 551 . ~ 561. 89 509 . 45 511 • .!0 520 . 03 463 . 91 469.43 474 . 26 71.6.35 756. ~4 ?64. 98 441 .14 lolv.. .66 451 . 49 424.1 2 460.69 492 . B9 
cu.e: . > 

? rod1cted )'"lelas 55 . 235 55 . 330 55 . 407 51. 597 51 . 629 51 . 653 4? . 765 4? . 795 '•?.820 53 . 82? 53.893 53 . 945 5'J.651 50 .68? 50.716 48.082 48. 318 48 . 514 
quint.cl. /h.octero 

?rea1ctOC re :J;JOz:,ee 12.257 12 . 35~ 12 . 429 9. 609 9 . 641 9 . 665 8.3?5 8 . 40:; 8 . 430 16. 805 16. 8?1 16 . 923 10.335 10 . 371 10.400 3.858 4 . 094 4.2<)0 
quintal /hectare 

C<>•t ot prediet ed 1470 . 84 1 605 .7~ 1?40 . 06 1729 . 62 1831. 79 1933 . 00 150?.50 1596. 95 1686 . 00 2520 . 75 2699 . 36 28?6 . 91 1550 .25 1659 . 36 1768.00 5?8.?0 655.01+ ?29.30 
reopon.oe ca. . ) 

J;et r~tu..""n from 9)1.26 1~.2« 1178 .17 1220.17 1316 . 59 1412 .97 1043.59 1127 . 1)2 1211.74 1774.40 1943 .12 2111 . 93 1109 . 11 1212 . 70 1316 . 51 1~. 58 W+.35 236 . 41 
!'..:1 t:"::lgcn ! ert!1..1t;at1on 
(lls. ) 

Profit I ru;;e~ 1.72 1. 91 <o . 09 2 . )9 2. 55 ;<. ?1 2 . 24 2.4o 2 . 55 :.: . 37 2 . 5{> 2 . ?6 2 . 5 1 2 .71 2 . 91 0 . 36 0.42 0 . 4'; 
tnveB bzent 



V. Dlf>CUS~ ION 

The results of the investigation reported in the 

previous chapter arc discussed in the following pages. 

Soil , season and crpp dcyelgpmqn~ : 

It 'Will be seen from Table 1, that the soil in the 

experimental plots was sandy lonm in 1exture, b1sh 1n total 

nitrogen with adequate total phosphorus and total potash. 

Tho soil was slightly alkaline in reaction. The rainfall 

during the period of the experimentation was in general, 

unfavourable for the normal growth or paddy. 

In the present investigation Jaya, •,ona , Jaye.nth1, 

Satya, i oorya and Luhas1.n1, the promising dwarf varieties 

of paddy , responsive to high nitrogen fert111zation were 

grown by transplanting under irrigated conditions. The 

present rocornmended dose of nitrogen 1n Maharashtra State 

tor dwarf high yielding varieties 1s 100 kg nitrogen per 

hectare. In order to evaluate, whether the said varieties 

could assimilate higher doses of nitrogen above t e 

recommended nitrogen dose under llagpur conditions, the 

highest dose of 200 kg N/ha was tried. In order not to 

allow the crop to be affoctod adversely from phosphate 

deficiency, the phosphate dose used was 7~ kg ~20~ per 

hectare. It has been reported that c1ngle application of 

nitrogen made at the time of transplanting often fcils to 

supply nitrogen ot latter stages of growth due to loss 
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of nitrogen from soil . Pat naik and llbichandani ( 195'? ) on 

introgen utilization of paddy showed that 5'0 to 60 per cent 

of fertilizer nitrogen wan absorbed when given as a s insle 

application 'but with split doses 2/3rd basal and 11 .}N top 

dressed, the amount of nitrogen absorbed "Was about ?'5 per 

cent. As such fertilizing the crop with 3/4th a~ basal and 

1/4th as top d.r~.;ssed at the time of panicle initiation 

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

the fertilizer phosphat e i s applied, lnrge portion of it 

gets fixed up and is not available to the crop in the 

quantities needed for development and growth of the crop. 

TheNfore, in order to provide longer duration for availallility 

of steady sup~ly of phosphate , it is recommended , in general, 

that phocphatic fertilizers should be added to the soU 

at the time of planting . In order not to allow the crop to 

suffer due to potash deficiency, in the present investigation 

potash alongwi.th phosphat e "a vorked up unifol'lllly into 

the soil at the time of puddling. 

In order to get a broad outline of the growth "'lattern 

of paddy crop an extract of relevant information abo11t the 

mean plant height, tiller numbl'r per hill, number of t'unct1onal 

leaves per hill and total dry matter production per hill in 

different varieties at various growth phases of crop are 

presented in Table 25' , 26 ,2? and 28 9 an depicted 1n Ug.4. 

Height of plant 

A glance at Table 25' "WOuld 1nd1.cate thnt the growth 

meat~ured in tel'l!lll of mean plant height showed a rapid inereo.se 



Table 25 : Mean height or p1ant 1n cc 1n different varieties, at vnrious growth stnges. 

Dc.ys 
rrom 
tl"'ns­
~lantine; 

J!l'iA 

A B 

t Ot;A J 1\Y il'Till 

A B A D 

'- 'ITA f'OORH 

f; B A .J 

t uilAf.I ?il 

A .B 

Aver;:ge height 
or plant (ca ) 

f. B 

2~ 20.01 28.51 19.02 2.8.42 19. 67 29.76 20.16 29.~ 19. 70 2? . 23 19.71 30.05 19.71 29.22 

40 24.20 34.48 23.94 35-77 23.96 36.2~ 24. 93 36.36 ,4.52 36. 38 ~4.30 37.05 24.31 36.04 

55 38.64 55.06 39. 91 59.63 38.93 58.90 42.33 61.7$ 41.96 62.26 40.55 61 .83 ~-39 59.88 

70 6?.46 96.13 64. 40 96 . 23 63 . 33 95.82 66 . 04 96-33 64.~3 95-31 62.32 9$.02 64.63 95 . 81 

a; 70.17 100.00 66.92 1oo.oo 66 . 09 1oo.oo 68. 55 1oo.oo 67. 39 100.00 65 . 5B 1oo.oo 67.45 1oo.oo 

Tavle 26 : Mean number or t11lers per h11l 1n different varicties ,at v~~us growth stages. 

A B ;.. B A B A B A B .A B Average no . or 
upers/~lL 

.!5 8.82 86.21 9.10 88.26 9.?2 85.78 8.74 85.60 9.66 82.56 9 .12 85.39 9.19 06.37 

~ 9.50 90:!.86 ~-69 93-98 9 -39 82.8? 9.37 91.77 10.10 86.)2 ?.a; 92..~ 9.6; 90.69 

;; 10.2.3 100.00 10.31 100.00 10.06 9~ . J~ 10.~1 100.00 11.60 99 .14 10.68 100.00 10.64 100.00 

?0 9.51 92.96 10.15 98.44 11.33 100.00 ).70 95.00 11.70 100.00 10.)2 96.62 10.4J 9ll .21 

a; 9.17 89.63 9885 95.53 L•. 38 91 . 61 9.29 90.98 10.90 93.16 9.75 91.~ 9. 69 )0!.95 

--
A = bsolute, .1:1 = Percento.ce of total. 



Tab1e22 Mean mmber of twlctional leaves per hill 1n different varieties, at various 
growth staces. 

Days 
from 
trans­
planting 

2~ 

lt() 

~5' 

70 

85 

JJ,Yfl fONt J~Y.~t'TIU f'TYA :..OORYA • IJiiAfiNI 

Average no . of 
functional leaves 
per hill 

J. B r o 
" ll 

J. .d A A ~ f 13 

lt0.5o 80. 38 39. 08 7~ . 82 38. 71 70. 89 lt0. 62 81.91 41 .66 72.16 lt0.31 77.5'4 40 . 15' 75 . 82 

48. 84 96 . 94 5'0 . 00 93.17 51.92 95-09 49 . 5'9 100.00 55. 81 96.67 51 . 04 98. 19 51 . 20 96.69 

50.38 100.00 53. 66 100.00 54.60 100. 00 49 . 38 99 . 57 57 . 73 100.00 51 .98 100. 00 5'2. 95 100. 00 

34. 70 68. 87 3~ -~3 66 .~1 38. 36 70.25' ~-83 66.20 35. 48 61 . 45 33 . 56 64. 56 35.07 66 .23 

28. 37 56. 31 28. 33 ~2 .79 31.38 57. 47 23 . 56 47 . 5'0 26. 79 46 . 40 23 . 82 45. 82 27 . 04 5'1 . 06 

Table 28 : ~iean total dry matter production per hill 1n different varieties, at various 
growth stages . 

A B A B A !l A B A B A B 

.~verage dry- ma-tter 
Production I hill· 

A B 

25 6.15' 10. 85 6.75 13.31 5-95 12.04 6.65 14. 25' 7-05 1) . 50 6.70 1). 28 6.5'4 1,.62 

40 15'.80 27. 89 15'.80 31 . 16 15'.55 31.47 18. 15 38. 90 15. 70 )0 . 07 14.20 28.14 15.86 31.09 

55 )2.70 57.72 37-50 73.96 )2.52 65.82 35.35 75'-77 35.90 68.77 34.90 69.17 34.18 68.25 

70 41.27 72.85' ~3-35 95.50 40.95 ~-89 39.00 83.60 45-05 86.30 42.20 8).64 41.97 82.29 

B~ 5f.65 100.00 50.10 100.00 49.40 100.00 46.65 100.00 52.20 100.00 50.45.100.00 51.00 100.00 

~ = ~boolute, u s Pereentare of total 
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in height upto 2~ days from transplanting, when it accounted 

average height 29.22 per cent or t he total height. During 

25' to 1+0 days the increase in height was fairly slow when 

only 6.82 per cent increase in the average height vas 

recorded. All the varieties reached a maximum height of 

95' .02 to 96 .33 per cent by 70 days after transplanting. 

From ;; days onwards the increase in heisht was c.ccelerated 

due to the elongation of internodes. ftt 70 days from 

transplanting the paddy varieties attained a average height 

of 9~ . 81 per cent of the total height. The growth rate of 

paddy in terms of hc.ight declined atter ?0 days i.e. during 

flowering stage when t here was a aar ginal increase in 

average height of ~.19 per cent of t he total height. 

Adair ( 1936 ) found th~t during first six weeke increase 

in height was rapid and then it wns slowed for about two 

weeks followed by rapid increase again tUl blooaing under 

high fert1l1 ty condi tiona . 

71ller number per hill : 

Data presented in Table 26 would reveal that the 

varieties under s tudy produced on QD average 86 . 3? per cent 

of tiller per hill within the first .!5' days of the 

trnnsplant1ns . The varieties Jaya, ::,ona, atyn r.lld uhaaini 

attained the cw.x1mum number of tillers per hill at 55' days 

from transplanting, and Jayanth1 and oorya at ?O da7s 

t~m trnnsplanting. Jayanthi of all other varieties has 

only showed 2. 91 per cent oortality of tillers between ~!) to 

1tO days . 
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The reduction of ?.0$ per cent of til1ors at 85 da7s 

as compared to the total maximum numbor of til1ers recorded 

at ;; days might be due to the death or late tillers. 

[ imilar results were reported by Ramiah and !:arsillhnn ( 1936) 

and Ramteke ( 19?1 ). 

l:umber of functional loayea per hill : 

rcrutiny of the data presented in Table ~? would 

sho~ that the number of fUnctional leaves per hill 

progressively increased unto ;; days in all the varieties 

under study except in Fatya where it showed an incre se 

u-pto 1+0 days from transplanting and thereafter there wns 

a decline, as the leaf' production ceased after ~anicle 

initiation and existing lower leaves started drying. !ioilar 

growth behaviour in respect or number of funetiono.l leaves 

in dwarf medium duration varieties was observed by 

Ramtoke ( 19?1 ) under Nagpur conditions. 

Dty matter Production per hill : 

A glance to Table 28 would reveal that the pattern 

of growth measured in terms of dry matter production per 

hill was very slow upto 25 days in all tho varieties under 

study. The dry matter increased steadily during the next 

15 days i.e. be tween 25 to ltO days . The increase 1n the 

rate of dry matter product ion per h1l1 was rapid during 

ltO to 55 dayr in all the varieties except Jaya. tlow rate 

of dry matter production was observed 1n . atya uuring 55 

to ?0 days, while Jaya showed a r upid increase 1n ary 

matter from 70 to a; day than all other varieties. 
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Growth functions : 

Data regarding the growth functions studied ia 

presented in Table 11 and 12. It would reveal t hat the 

IIGR showed slow increase in dry matter upto l;.O days. 

Thereafter tho rate vns acce1ernted durin8 41 to 5'5' days. 

It droppoe subsequently during 5'6 to 70 days nnJ again 

increased between 71 to 85 do.yo. The maximum t.GR of 8. 830 g 

per weak por hil.l was recorded during 1~1 to 55 days. 

Theroafter the IIGR values dropped considerably. The probable 

reeson for sharp decline in /GR after 5'5' days may be that 

even though there wns a considerable increase in eight 

during 5'6 to 70 days; the reduction in tiller number per 

hill and drying of leaves might have affected tho ,~en values 

considerably. Data on RGR i ndicated that it was oaximum 

during 26 to ~ days followed by 41 to 55 days and thereafter 

there 'Was a decline in the values of RGR. This indicates 

that the varieties have passed through the activo v~getative 

~;ro\lth period between 26 to 55 days . Raut ( 1970 ) found 

that the vegetative growth period of d arr high yieldinG 

varieties was between 36 to 45' days from tran pl anting. 

Effgct or nitrosen fert ilization s 

Nitrogen fertilization not only favoured a stimulative 

V"Cetative gro'o.'t h but also enhanced t he crop ~ 1eld in all 

the six varieties of paddy under s tudy. Tho five graded 

levels of nitrogen produced di fferential effect on gro~rth 

e.nd the deve1opmcntal characters of paddy plant. 1th n 
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view to study the effects of vnrious levels or nitrogen 

on the growth, yield contributory characters, yio.ld and 

(luality of po.ddy an extract of relevant data are presented 

in To.blo 29 . 

A. ¥ffects on Growth 1 

Growth studies have shown that the height of plant, 

number of tillers , number of functional leave:~ 1md total 

dry matter per hill were all enhanced significantly by 

nitrogen fertilization. These charact ers in general, \'ere 

found to increase with increase in the level or nitrogen 

upto the hir,hest level of nitrogen i . e . 200 l:g r/ha tried. 

r tudies in reopect of height obtained in the nitrorcn 

t reatments brought out, t hat a r apid growth in height of 

pl~Jnt was noticed upto 2$ days from trensplnntinr followed 

by a slow increase 1n height upto ltO days . From ItO days 

on\lards upto ?O days the rate of incre l" se in height was 

accelerated and further it again decreased upto the last 

observation i .e. at as days from transplanting. The magnitude 

of increase in height of plant varied wi th the dose ~r 

n1 trogen applied. Growth was slow 1n lnnts reeci ving no 

nitrogen. In all the troatrtentc it t ended to\lt>r1s linearity 

till the pl ants attained t heir full hei ght. Tho m~~ 

height of ?2 .13 em was observed wit h 200 kg r:/hn and that 

in control it was only 62. 02 em. Increase in height with 

increasing nitrogen doses were reported by Joshi ( 196? ) , 

Urkando ( 1968 ) , l~o.lyan11·utty !!! M• ( 19M ) ~ingh ( 19'71), 

1~1chnel RaJ !!! Y• ( 19?4 ) and Nntrnjan ,n &· ( 1'J?4 ) 



~ 
-·.n ~xt.r:' r~t Of r~.-lc-Vu,t iL!'or-~t.ion Cr'· t~e eff~Ct- :.f nitr"OfW: or t.na fi"'Vt h t yield con t ri t•utory eh.a.racter~ t yield 11."'10. 

•,ut:.l1 t )' of paddy, r.it!'O[fir contcrtt 1r. clc:;tc et ''.~!'>cot c.r~.! roil bofore tl":'I.splantin& and uftor hf'.t'VBOtinl;;. 

crticulnrs 

~an hotcht of plfll.t r.t 05 t!n)'r- 1 c~ J. 
Lenn to t.c..l. nu....,v.-.r ·~f t.1llon. f~tJr hill r't {_~5 d.c..yr. 

Ht) l.oi nn.t1MW::l r;unb·: r of functtonnl. lcr~vg£, r·er hi.~l .. 

ncao. t o t t.l dr-J l!mttor o~r lu.ll c t 135 <.lnyr ( r:; 
~'oor1 nu!nVor- t:>f off ctivc pril:i cl(..n pnr hill. 

·:oM• lcm!'th ,r puntclo ( ""' ) • 
'"t)I:.J! ruC"I:ic; nt.u~u·ur pc:r nrr.niclo. 
!lean " 1r,ht of fert.l.lo rpil1elctt pvr hill ( r J . 
Nonn w~irht of ot.uril" •p1kolott ~·~r hill ( r 
!'otm mu•IJer of (ort!lt ~pH:elctc per ·<>~ml.clc . 

r:(':or nut:~t"r of f' t.t:-rlle r. ,likolotr r\J r particle . 

i'o roc'Tltll!'" of r·toril< : !)1holo tr, nor raniclc ( on nucbor b:..s1s ) • 

" eo.n toflt. ' '"ifht ( I' ) 

•1ocn hull in~. p0rcon tcr;c. 
~:erw p•:;.in yiel~ ( Q I hs. ; • 

:~oQJI ~ trn>~ yield ( <;/hr. ) • 

F,•nn r r nin to :<trew ratio . 
:<em. nitruton content in the c tl'C.'"' o.t hnrH>Gt. 

~loan nitro1 en c~ntor.t 1n the t rcin a t hcu-veflt . 

PNm pro t oin content in r. r s.in . 
" onn ni tro ron pcroont.nso in lloil l>cforo t r unsplanting . 

l'onn n1tro r011 pore~ntnsc in soU nfto r hal'Yes t int. 

~· 0 

62. . 0~ 

:; • .:9 
43 . )0 
1.4 , $4 

') , .<0 
20 . 36 

'1 , .2') 

1?. 66 
0. 9? 

93 . 33 
18. 66 
16.28 
1Q. 149 
71.98 
41.1 32 
,,,695 

0 . 780 

0. 525 
1. 3'+ 
8. 3? 
0. 142 
0. 127 

j ~ 1 

65' . 3<! 
9. 37 

50 . 54 
48 . 79 

B. 44 
21, 06 
10. 06 
2.! .43 
1.30 

110. 75 
24. 19 
1? . 67 
23 .436 
72 . 8') 
46 . 523 
61.536 

0. 756 
c .636 
1. 63 

10. 19 
0. 133 
0 . 141 

j;" }:3 r;4 

68 . 39 6') . 39 7<! . 13 

9. 3? 11 . 00 11,40 

52. 55 56.69 61 .69 

50.75 53. 50 57-1•5 
? . 02 1 0 .~ 11 . 0 

;.!1 . 52 22 .?3 .a. 31 
10, 47 11, '}B 10. 95 
24 . 10 30. 53 29 . 73 

1. 61 2. 34 2 . 75 
11 5. 1<9 131. 39 124. 25 

35 .10 44 . 63 56. 32 
~.2. . B~ 25 . 55 2.9 . 83 
24. 147 24. 199 2) .9~ 

73 . 32 7'4 . 58 73 . 65 
50. 924 51.158 49 . ?13 
6') . <!1t7 73 . 551; SO .?~ 

0 , 760 0 , 692 0 . 615 
0 ,6)'3 o. 641 0 .689 
1.67 1,68 1 . 83 

10, It4 10. 50 11.43 
o. 13s 0 . 13;2 0 . 140 
0 . 150 0 . 152 0 . 159 
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As regards to tho numb"r ot t1llero per hill 1n 

the present investi gat ion it vas found to increase with 

increase 1n the level of nitrogen. Tbo maximum tiller 

number 'Was observed at ?0 days with o, 50 and 100 kg 1./ha, 

o.nd nt 55 cloys with 150 and dOO kg ?;,/ba. iubsequenUy, 

death of late formed tillers was noticed which may be due 

to tho cut off or nutrient cup,1ly bi the mother choot. 

Incrc~sc in the total number of tillers per hill •ith 

increase in the level of nitrogen vas reported by Joshi (1967) 1 

l'..:ll!lllnujam and : :mharam • .ao ( 19?1 ) , Raut ( 1?'73 and 

l~ah<mt ( 1174 ) • 

Tilo number of functional leaves per hill were found 

to increaze 'With increase in the level of nitrogen. /t 

57 days maximum number of functional leaves per hill were 

recorded, th~reafter there vas a decline in the number of 

functional leaves duo to tbe drying of the lenves 1n all 

the treatments . The maximum number of functional leaves 

per hill wore 4).30 1 50.54, 5~ . 55, 56.69 and 61.68 ~th 

o, 50, 100, 150 und 200 kg r./ha at 55 days. Joohi ( 1967 ) 

antl t.aut ( 1973 ) observed that nitrogen fertillz t1on 

enh:mcod tho nwnl-er of functional leavco . 

Tho eftect of nitrogen fertilization on plant height, 

tiller m.u:tbor per hill and n\Jtlbor or functional leaves par 

hil.l wns mostly renected in the total dry mnttor production 

p~r hill. Tho total dry matter production pwr h1ll nronouncely 

1ncrcaocd wdth the higher levels or nitrogen fertilizntion. 

The rete or dry matter production 1Jt\G naximum between 
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40 to 5'5' days . The total dry matter per bill vas 48.79 , 

?0.75', 5'3.;0 and 5'7.45 g with ;o, 100, 1;0, and 200 kg 

N/ha respectively at tho last observation, while in control 

it was 30 .29 g only. f inha ( 1970 ) reported increase in 

the dry mattor production of' paddy with higher doses of 

nitrogen. 

B. hffegts on Yield c;ontributorx c;ooracters : 

The beneficial effects or nitrogen fertilisation 

on vegetative growth ultimately reflected 1n cnbancins 

the yield contributory characters markedly. 

A glance at Table 29 'lo'Ould 1n41cate that the number 

of effective panicles per hill were found to be increased 

with nitrogen fertilization upto the highest level i.e. 

200 kg rVha. tried. The number of effective panicles 

observed at 200 and 15'0 kg ll/ha i.e. 11,02 and 10.60 

respect! vely were of the same •rder, but were significantly 

more than those produced at other levels which were at par. 

Control treatment has recorded lowest number of e:ffective 

panicles per hill. Increase in the effective panicles per 

bill with increase in the levels or nitrogen vas report 

by Koregave ( 1967 ), Joshi ( 196? ) and Singh ( 19?1 ). 

The length of panicle as wall as number of rachis 

per panicle were found to increase with increase 1n the 

level of nitrogen upto 15'0 kg N/ha, thereafter at .:00 kg 

U/ha a decline in t hose characters was noticed. The length 

of panicle with 15'0 kg lVha was ~.73 em and the number of 
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rachis per panicle were 11.;a. The increase in the length 

or panicl.e with increase in the lG"t'el or nitrogen 1J88 also 

reported by Panohabhai ( 195'8 ) , Koregave ( 1967 ) , 

Urkande ( 1968 ), Kalynnikutty sl Al· ( 1969 ), Racteke(1971) 1 

Singh ( 1971 ) , Michael Rnj ~ Al· ( 1974 ) and r.atrajan 

.91 .f!J.. ( 1974 ) • J'osh1 ( 1967 ) round increase in n.oh1s 

number and earhead lengt h with nitrogen. 

Nitroeen fertilization had a remarkable effect on 

weight or fertile spikolets per hill, which was found to 

be .U.evated by nitrogen application upto 15'0 kg t;fha and 

declined further at 200 kg N/ha. Similar trend was observed 

in case of number of fertile spikelots per panicle. Tho 

weight of fertile spikelets per hill increased from 19.E7 g 

in control 30.;3 g with 15'0 kg N/ ha lmd number of fertile 

spikelets per panicle increased from 93.33 in control to 

131.39 with 15'0 kr; N/ha. Ua:dmum weight of fertile spi kelete 

per hill at 15'0 kg N/ha may be due to the highest nu111ber 

ot fertile apikolets per panicle. Increase in grain number 

wit h increased levels of nitrogen has been reported by 

Pnnohabhai ( 195'8 ), Koregave ( 1967 ) 1 Urkande ( 1967 ) 1 

Rnnganathan §! Jl• ( 1970 ) and Singh ( 1971 ) . 

The wtight or s terile spikolets 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 

wore reported by Yamada ( 195'9 ) and Tanaka ( 1965' ) • 

The number of sterile spikelets per panicle increased froc 
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1B.66 in the non fertilized plots to ~6.32 with 200 kg ./ha. 

The sterility percentage on number basis was lowest 16.~8 per 

cent in the control and highest 29.83 per cent with 200 kg 

N/hn. Chanda ( 19~8 ) 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 !11 .I!J.• ( 1 9~7 ) • 

A lteen observation will show that as the number of 

fertile and sterile spikelets increased per panicle, the 

weight of fertile and sterile spikelets per hill also 

increased and vice-versa. The increase in ster111ty percentage 

on number basis indicates that with increase in the level 

of added nitrogen the m.JI!Iber of sterile spikelet& increased 

per panicle due to high rate of increase in the total number 

of spikelets than that of production of the carbo-hydrates 

which must have resulted in more number of empty spikelcts 

as reported by Yamada ~ .1!• ( 19S7 ) • The cumulative 

effect of those characters must have turther rcneeted in 

paddy varieties giving quadratic response in respect of 

grain yield. 

Ilitrogen fertilization showed a f avourable effect 

on test weight i . e . 1000 grain weight. Application of 

nitrogen significantly increased the test weight over control. 

The test weight was signifioantl7 increased by applying 

1~0 and 100 kg ~/ha over SO and 0 kg N/ha. These results 

indicate that weight of indiVidual grain had played a 
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sienificant role in increasing the yield oYer control b7 

nitrogen fertilization. Increase in test weight by 

application of nitrogen is supported by Koregnve C 1967 ) , 

Joshi ( 1967 )«$: Rangnnathan .G Al· ( 1970 ) • Majumdar 

and Dilipkumar ( 1971 ) reported that test weight of grain 

recorded significant decrease with increasing doses of 

nitrogen. tlatraje.n Jl1 .§.!. ( 1974 ) found that test veight 

vas not s1gn1f1canUy influenced by nitrogen fertilization. 

The hulling percentages ot grain were also affected 

significantly by the nitrogen fertilization. It vas lovest 

in control ( 71 • 98 per cent ) nnd highest with 150 kg ll/ha 

( 74.58 per cent ) • It vas found to decr,.ase at 200 kg J,/ha. 

The hulling percentage in control indicates the lov 

proportion or rice and high proportion ot husk as coopared 

to percentages or rice and husk in fertilized plots. ilulling 

percentage relates indirectly with t he test weight vhich 

\'BS significantly increased by nitrogen fertilization 

over the control plots. These findings are 1n conf1m1ty 

with the work of Ramteke (1 971 ) . 

c. ~ffect on Yield on PaddY : 

The favourable effects of nitrogen fertilization 

on veget ative and yield contributory characters vere f1nall)< 

renected on the grain and straw yield. The total yield 

of grain were 41 .132, 46 .523, 50.924, 51.158 nnd 49.713 q/ha 

with 01 50, 100, 150 and 200 kg N/ha respectively with the 

corresponding strnw yield of 52.695, 61.536, 65.247 1 73.854 
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and 80 . 742 q/ba respectively. The increases in absolute 

figures of grain yield with 50, 100, 150 and .:00 kg h/ha 

over control were 5. 391 , 9.792, 10.026 and 8 . 581 q/hu 

respectively. With the corresponding increases in atra~ 

a .a41 , 12. 552, 21.159 end 28. 047 q/ba respectively. ~~ 

these results of increments showed that yield of grain 

was found to increase upto 150 kg N/ba and at 200 kg N/ha 

it declined, where as straw increased ororress1vcly wit h 

nitrogen fertilization upto 200 kg IVba. It can be exoresse 

in other \lords that the grain yield responses obtained 

with each increoental levol of nitrogen were not nrooortionate 

and linoorly additive. This has ultimately resulted in the 

quadratic response. Increase in the grain and straw yield 

of paddy due to increase in the levels or nitrogen has 

been reported by many writers . Rnjgopalan Ja1 J!l• 1974 ) 

reported increase in yield upto 120 kg 1:/ha and the response 

vas found to be quadratic. Rothinam ( 1974 ) reported 

quadratic form of response and maximum grain y1 ld was 

found to be at 16':> kg l•/ha. 

The diminishing increments in y1elJ of train and 

straw resulted in the decrease of grain to s traw atio . 

The grain to straw ratio with 0 kg N/ha was 0 .7·0 and w~s 

found to decrease with increase in the level of nitrogen, 

except \dth 100 kg t:/ha. The 1ncroaae in the s traw was 

matched by increase in the grain yield keeping the ratio 

at a par with that of control. The decrease in the grl\in 

to straw r atio \dth higher levels of nitrogen 1ndioatee 
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that proportion of grai.n got reduced oe compared to straw 

at higher levels of nitrogen. These results and in agreement 

t·rit h those rzported by Pnnchabhai ( 19!)8 ) , Rao ( 1962 ) , 

Joshi ( 1967 ), Koreeave ( 1967 ), Raut ( 1970 ) and 

Mahant ( 1974 ) • 

D. Cbemical s tudies 

Cher:·ical studieo showoo thnt the concentz tion of 

nitrogen in the strnv and grain were enhanced Jf nitrogen 

fertilization. The nitrogen percentage of strol; 1n control 

was increased from 0.52; per cent to J . 6B9 per cent with 

200 kg :.:/ha, whereas t he percentage of nitrogen in grain 

i ncre::sed from 1.34 por cent in co!'ltrol plots to 1.83 per 

cent in <::00 kg T/ha. Thuo , tho grains vera richer in 

nitrogen content than t he s t raw. ~s oay be due to the 

translocation or nitrogen from vog t .t1ve parts towards 

the generative portion of the pl ont, leaving the straw 

poore r in nitrogen. uallty studies were made by working 

out the prot ein content in the grains . These data have also 

shown that the nitrogen f'ertilizat.ion had very 1ronounccd 

effect in 1ncr•.as1ng the protein content of graine. The 

percent nro of protein was round to increase with each 

increment in the dose of nitrogen appllet'. These f tudies 

have clearly indicated t hat nitrogen fertilization not only 

enhMced the &rowth and yieJ.d contributory c"laracterabut 

also enhanc•d the concentration of nitrogen in plcnt tissues, 

which ultimately resulted in enhancing the grain yield and 
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improved the quality of grain. Increase in nitrogen content 

of grain and straw with increased nitrogen leve1s b 

reported by Joshi ( 1967 ) t Urkande ( 1968 ) and 1la.ut ( 1970). 

Increase in protein content of grain with increased levels 

of nitrogen application 18 reported by t.wnminathan ( 196lt- ) , 

[ adayappan and Kolandaiswemy ( 1974 ) , and Krishnafnolw:tY 

~ JIJ.. ( 1974 ) • Muthuswamy .§1 Al· ( 1973 ) and 

Fubrat~aniam ~ ru,. ( 1974 ) contrnry to the above findings 

~tated thnt nitrogen level had no effect on the protei n 

content or grain. 

Studies regarding the soil nitrogen content ~fore 

transplanting and after harvesting of crop vere made . l'hc 

~oil nitrogen content before transplanting wa1 varying from 

0.132 to 0.142 per cent. On an average, it was 0.137 per cent. 

f tudies of soil nitrogen content attar harvesting have 

brought out that the plots fertilized with higher doses 

were , inspite of heavy cropping, richer in the left over 

of tho soil nitrogen, whereas soil under control plots wcs 

deplected 1n nitrogen content. From the initial status of 

0.1~ per cent nitrogen in the soil before trnnsplantinf 

on an avernge, 0.1~ per cent nitrogen was recorda_ after 

harvest. The increase 1n nitrogen content after harvest 

nppears to be quite high. The probable reason micht be due 

to continuous application of heavy doses of nitrogen to 

paddy crop grown in the earlier seasons and high native 

fertility. The other reason may be that the varieties under 

study are not in a position to take up such as l arge amount 
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or nitrogen which must have resulted in lett over or high 

quantities or nitrogen. Raut ( 1970 ) and Ramteke ( 1971 ) 

in their studies reported that fertilized plots with higher 

doses of nitrogen, inspite or heavy c.-pping were richer 

in the left over ot nitrogen while soil 1n control plots 

was found to be depleted 1n nitrogen content. 

Varietal d1fferenoqs : 

In order to study the probable varietal. rentures 

responsible for dirfcrcnccs in grain yield, an extract or 

relevant data on some of t he important pl ant chan cters 

aro presented in Table 30. 

A. htrects on grpwtb : 

It would be seen from Table 30 thnt t he varieties 

under study shoved no significant differences in respect 

of height and total dry mntter per hill. The moximul:l number 

or tillers per hill were recorded by variety f oorya, vh1ch 

vas significantly superior over Suhasini, Satya and Jaya. 

f: oorya vas found to be at par with Jayanthi and rona. 

Jayanthi wns significantly superior over Jaya . Jaya recorded 

lowest number or tillers per hill . The me.xi.mum number or 

functional leavee were recorded in 6oorya followed by 

Jayanthi and Sona at 5'5' dayo or the crop growth but the 

dif'tcrences were f'oWld to be non aigni.f'icent. £at ya llnd 

produced maximum number or tunctional leaves at '+(', days. 
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l' ean hei gh t of pl::m t a t 85 days ( en ) • 
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Hu!l!l woi eht o f' s t erile opi kel e t s per hill ( (!, ) • 
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:1o1111 nUlllbor of e t e rile sp1l:ol ots n~ r ;>nnic l•c . 

Pcrcontnee of £terile spil<elot s por pnni cle ( on ntll!!ber bas i s ) . 
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!~can hulling percentcc<: . 
i·:oen grain yi ol d ( o/ha ) • 
Hour, ~ t rm.: y1old. ( c/ hn ) • 

Hean groi n to st r nw r atio , 

Honn nl. t rocen oont~nt i n t he .stn;• at harvest , 
t1ean nl.trogen conto t:t i n the groin :' t hn:.-vest . 

~lenn pro t e in cont e nt in grain, 
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70. 17 
9 . 1? 

?0. 38 
56.£;5 
9. 11 

22 . 89 
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30 . 08 
.: .on 

106.?6 
4.) . 98 
<!?. 43 
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?3. 63 
51. 57,. 
?1•. 296 
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1. 69 

10. 56 
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0 . 11+lf 
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66 . 92 
9. 85 

53. 66 
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9 . 116 

21. 33 
10.17 
24. 27 

1. 93 
125. 97 

33.1•1 
19 . 22 
19 .1 31; 
?2. 74-
48.489 
69.492 
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31.51; 
18.,0 
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61.015 
0. ?33 
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1.55 

10.25 
0. 141 
0. 150 

v 4 

60. 75 
9. 29 

49 . }8 

46 .65 
9.06 

21.39 
11 . 12 

26 . 01 
1 , 1>4 

117.88 
2.8 . 28 

113 . ?1 
25.637 
?3.50 
47 .9«9 
60. ?6B 
0. 788 
0 . 619 
1.64 

10. 25 
0.1 31 

0 . 138 
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6?.39 
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5?. 73 
52. 20 
10. 19 
21.00 
10 , 12 

25. 33 
1. 89 

104 .96 
40 . 90 
26, 00 
23. '306 
73. 64 
46 . 744 
?2 .486 

0. 644 
0 , 61 8 

1.66 
10 . 37 
0,1 33 
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v 6 

65 . 58 

9.75 
51 .98 
50. 45 
9. 56 

<:1.19 
10 . ? 0 
2.4 . 82 

1.75 
105 . 03 

36 . ) 7 
2? .10 
~4. 32? 

73.64 
47. 709 
62 .~ 

0. ?513 
0 . 629 
1.67 

10.44 
0.145 
0 .154 



•• 102 •• 

B. F.ffects on Yield contributol'X characters : 

Scrutiny of yield contributory characters "WOuld 

reveal that the varieties differ significantly 1n respect 

to almost all the characters studied except the number 

or effective panicles per hill. Variety Jaya recorded 

significantly longest panicle length than ell other 

varieties which were of the same order. •lighest number 

of rachis per panicle were found 1n tho variety ~ atya 

followed by Jaya and Suhas1n1 which were o.t par but were 

significantly more th:m Sona, f:.oorya and Jayanth1 which 

were al.so at par. Variety Jaya gave signiticantly highest 

vH'ht of fertile spikelets per hUl, while the variety 

Jayanthi gave the minimum weight or fertile spikelet& per 

hUl. These important yield contributory character• might 

have reflected 1n the highest yield or Jaya and the lowest 

yield of Jayanth1. The weight of sterile snikelets per 

hill was found to 'be highest 1n Jaya and was significantly 

core as compared to Jayanthi and Satya. 

The highest number of fertile spikelets per panicle 

were found 1n the fine grain variety Jayanthi followed by 

rona and both have produced significantly more rrumbor or 

fertile spikelets per panicle as compared to n1l other 

varieties except Satya. Variety Jaya recorded the highest 

number of s terile spikelets per panicle followed by ~ oorya, 

£uhas1n1, ~ ona, Jayanthi and Satya . The percentage of 

sterile spikelets per panicle on number basia was significantly 
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more in Jaya 1 Soor:ya and Subaa1n1 than Sona 1 r atya and 

Jayanthi. In general the grain fUll.ng was not proper in 

coarse and medium grain varieties as compared to tine grain 

varieties which might have resulted in higher percentage 

of sterile spikelets. 

In respect of grain type the variety Jaya is coarse, 

Satya, Soorya and Suhas1n1 are modium while Sona and Jayanthi 

are fine grain varieties . The test weight of these varieties 

was found to differ significantly. Tbe coarse variety Jaya 

had significantly more test weight as compared to mediw 

and fine ones except Satya. a medium grain variety recorded 

higher test weight than Jaya, but they were at par. The 

test weight of fine grain varieties Bona and Jayanthi was 

also found to be significantly 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. Tbis indicates t hat weisht 

or 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. 'l'be differences in percentages observed 

in f oor:ya , Suhasini and Jaya though were not significant 

they were significantly higher than the percentages record~ 

in Satya, Jayanthi and sona. 

c . Effects on Yield : 

'l'be differential behaviour in respect or several 
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character5 s t udied were ultimately reflected into the 

significant differences in the grain and strew y1e1d8. The 

highest grai.n and straw yields were obtained 1n Jaya, 

which had g1 van signi.ficantly more grain yield as coaroared 

to all other varieties. Tho other varieties J\3111el.y oona, 

Satya, Suhas1n1 and Soorya were at par with the yield in 

descending order. Sona and (;atya gave significantly higher 

grain yield ns compared to Jayanthi whereas the grain 

yield of Suhas1n1, Sooryn and Jayanthi were of the sm:~e 

order. Jaya produced the maximum straw yield followed by 

~ oorya, Eona, Suhas1n1, Jayanthi and Satya. The respective 

per hectare straw yields were 71t.296, 72.486, 69.492, 62.861t, 

61.015 and 60.768 quintals . 

The chief cause of higher grain and straw yield in 

Jaya may be attributed to the highest dry matter production 

and superior yield contributory characters sucb as 1110re 

weight of fertile spikelets per hill and test weight. 

Bhapke.r and Jadhao ( 1969 ) nncl Shastry ( 1969 ) reported 

superiority of Jaya in grain yield as compared to other 

high yielding dwarf varieties 1n trials conducted under 

AICRI 0 • These results are 1n agpement with the results 

obtained by Kanwar and Mahapatra ( 1971 ) • 

The gl'llin to straw ratio was highest 1n the variety 

fatya followed by Suhas1n1 , Jayanth1, Sona, Jaya nnd f oorya. 

It ~uld be seen from the data presented 1n Table 30 that 

1n all the varieties the proportion of straw waa greater 

than that of the grain. In the present investigation tatya 
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had greater efficiency of giving higher grain yield than 

all other varieties . 

D. cnem1ce1 stu4ies : 

Nitrogen percentages in the straw at harvest were 

0.630, 0.628, 0. 630 , 0. 619, 0. 618 and o. 62C) in Jaya. 'ona, 

Jnyanthi, 8atya, Soorya and Suhasini with the correspondin{! 

nitrogen percentages of 1.69, 1.~a, 1.~~' 1.6~, 1.66 and 

1.6? in grains respective1y. This indicates that tho 

n1troeen percentage in straw was 1owor than the percentage 

in grein in a1l the vnrieties . This might be due to the 

translocation of nitrogen from vegetative parts to the 

reproductive portions of the plants. ~ufl11ty studies of 

gre.:lns in terms of protein varied in the same proportion 

of nitrogen content of the grain in the corresponding 

varieties. Tho protein content of grain in Jays vas the 

highest followed by fuhasini, l::oorya, Satya, •ona and Jayanthi. 

The initial nitrogen stat us of the soU though was 

high, uniformity 1n nitrogen content waa not observed. It 

would be aeen from the data presented 1n Table 30 that the 

nitrogen concentrations after harvast in soU under al.l 

the varieties were found to be increaadd over the initial 

percentages in soU indicating left over of n1trosen 1n 

soil by these varieties. 

Hitrogen x yariety interaction 

Out or the several interactions studied 1n this 
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investigation, only nitrogen x val"iety interaction vas 

found to be significant in very few chBl'actera nz. weight 

of sterile spikelots per bill, test weight and bull.ing 

percentage. 

The weight of sterile spikelets was found to increase 

with increase in the level of nitrogen in Sona and Jll18Jltb1. 

In all other varieties no definite trend was observed. 

r ona nnd Jayantb1 produced the highest weight of' storila 

spikelets per bill at 200 kg N/ha and the lowest weight 

was given by the same in the control plots. Ramteke (1971) 

also found significantly nitrogen x variety interaction 

in respect or weight of sterile spikolets per bill, where 

it increased with increase in the level of nitrogen. 

The teat weight of' all the varieties except • ona was 

significantly increased by the various levels of nitrogen 

over the control . Satya recorded bigheat test weight at 

200 kg lJ/ha , which was at par with 1!)0 and 100 kr; u/ha. 

This did not show significant differences with Jaya at 

all the levels of nitrogen and Soorya at 100 kg N/ha. 

Hulling percentage was found to increase with increase 

in the level of nitrogen upto 1;0 kg 1:/ha in all the 

varieties. Soorya gave significantly bigber bull1ng percentage 

with 1;0 kg N/ha than all other combinations except to 

that of' Jaya and Suhas1n1 at the same level. 

Correlation st»4ies : 

Correlation studies revealed that the yield or paddy 

was significantly correlated with the yield contributory 
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characters such as number of effect i ve panicles per hill, 

number of fertile spikelets per panicle and the test weight 

in all. the varieties under study, except tho number ot 

fertile spikalets per panicle in Sona and Soorya, and the 

test weight in Jayanthi . The positive correlation bet ween 

grain yield and the yield contributory characters studied 

in the present investi gation have boon reported by 

a.danathan ( 195'8 ) , .Jains .§1 J.\1• ( 1969 ) , Raut ( 19?0 

and Palaniswamy ( 19?4 ) • 

Y!e1d response datn I 

Significant quadratic response to nitrogen application 

waG observed in all the varieties under s tud7. The predicted 

yield in absence of nitrogen fertilization could be taken 

as the measure of native soil fertility. It was observed 

from data presented in Tab1e 23 1 that the yield had started 

falling dOwn after reaching 5'5' . 88 q/ha at 15'0 kg l/ha in 

Jaya, 5'1 . ?5' q/ha at 15'0 kg IJ/ha in Sona, 4?.74 q/ha at 100 kg 

l:/ha in Jayanth1 1 5'4. 34 q/hn at 200 kg N/ha in £atya, 

49 .95' q/ha at 15'0 kg N/ha in Sooryn and 49 .98 q/ba fl.t .!00 kg 

N/ha in Suhasini . A critical study or the table will show 

that the increase in grain yield with the increaaed levels 

of nitrogen fertilization in &ll the varieties under study 

was in decreasing order. This decreaain& response of rteld 

has indicated that it is tending towards the law of 

d1m1nish1ng retums . Raut ( 19?0 ) observed quadratic 

r eeponse in Jaya. Rajgopalon ~ JM• ( 19?4 ) observed a 

quadrat ic response in Jayanthi and Sona. 
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mnomics of nitmsen fertilization : 

The crop responded well to nitrogen fer t ilizat ion. 

lence most important and realistic economic problcl:l that 

arises 1e to calculate the most profitable rate ( MPh ) 

of nitrogen fertilization . Nutrient costs change to a very 

little extent during tho crop season. On the contrary , the 

selling rate of the produce is subjected to a greater 

variation depending on the acerage under a crop, mar~ot 

demand, nearness or other-wise to the market , nature of 

produce and such other factors. The selling rate may vnry 

from a very low uneconomic rate to a highly remunerative 

one , not only from year to year but even during the saoe 

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 dat a that the optimum doses 

of nitrogen for Jaya, Sona, .Tayanth1 , Satya, f. oorya Md 

f uhas1n1 were 119. 900, 112.000, 102.0~0, 164.4oo, 9?.100 

and 100. 15'0 kg N/ba respectively, with the corresponding 

monetary returns of Rs . 1,0~.22, 1,316.~9 , 1 912?.52, 

1,943.12, 1,212. ?0 and 194.35 per hectare respectively, 

soorya had given maximum profit per rupee investment. The 

optimum doses of the varietios under study have been 

calculated only by t aking into consideration the cost of 

fertilizer. But other items such as cultural expenses, 
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plant protection measur es etc. which consume lot of' 

expenditure are also required to be t aken into account at 

the time or computing economic optimum dressings. 

Finally , it may be stated t hat the results obtained 

1n t he 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 t hree years more. 



VI. Stn1MARY 

The field experiment waa laid out in spl1 t-plot 

desi gn with four replications on Agricultural Coll~ge Farm, 

Nagpur at Telangkhedi Block, during Kharit 19'14 to tudy 

the yield potential of six promising paddy ( .Q.au JUlU!n L.) 

varieties under different nitrogen levels. l'he main plot 

treatments consisted or five lovols or nitrogen viz. o, ~o, 

100, 1~0 and 200 kg N/ha and the sub plot treatments 

consisted of six varieties or paddy viz. Jaya, .ona, Jayanthi, 

Satya, Eoorya and &uhns1n1. The experimental site WMl high 

in total nitrogen with adequate total phosphorus and total 

potash. The rainfall, during the period or the experimentation 

was in general, unfavourable for the normal. growth of paddy. 

Periodical obsenations were recorded on important 

growth and yield contributory characters to evaluate the 

treatment effects . s tudies on the nitrogen content in the 

straw and grain, nnd quality of grain based on protein 

content as infiuenced by the treatments were studi 

Emphasis 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 arc 

summarised below.-

!. Effects of nitrogen fertUization 

A. Growth studies : 

Nitrogen fertilization had significantly increaeecl 

the mean plant height, number of tUlers, tunctional leaves 
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and total dry matter production per hill. These characters, 

in general woro found to increase with increase in the 

level of nitrogen. AGR ot dry matter production in g per 

hill per week was found to increase with increase in tho 

level of nitrogen between 26 to 40 days but no definite 

trend was observed during subsequent obsorvatione. en was 

found to be highor in control plot at all the observ tiona 

except , between ?1 to 85 days . 

B. Yield contributorY gbaraqtea 1 

A ra..-ourable effect of nitrogen vas also noticed on 

the yield 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 dOO kg ll/hn, which wns at par v1th 

150 kg n/ha. Application of 200 kg ll/ha vas found to be 

s ignificant over other levels in respect of the abOve 

characters. An increase up to 150 kg f</ha wnD recorded in 

r espect or the length or panicle, number or rachis per 

panicle and mean weight of fertUe spikelets per hill. The 

length of panicle oncl weight of fertUe apikelets per hill 

vere or the same magnitude with 150 and 200 kg !/ha vhich 

vere significanU;y superior over other l evels of nitrogen. 

150 kg N/ ha recorded significant incronse in number of 

rachis per panicle over all other levels or nitrogen. 

The highest number of fertUe spikelets vere recorded 

with 150 kg ll/ha which was at par with 200 ka 1/ha Md 

sign1ficMt over 100, 50 and 0 kg 1-l/ha. The number of stcrUe 
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ap1kelets per panicle as well as percentage or sterile 

opikelets per panicle ( on numbor basis ) ver• found to 

be increased vith 200 kg ll/ha . 200 kg n/ha recorded 

signi ficantly hieheat number of sterile apikeleta per 

panicle than all other levels or nitrogen, vhile it was 

at par with 15'0 kg n/ha in respect or percentage of sterile 

epikelets per panicle and significant over other nitroeen 

levels. 

The test weight vas influenced favourably by nitrogen 

fertillzation. Nitrogen fertilization significantly increased 

the test weight over control. It waa or the same order at 

15'0, 100 and 200 kg N/ha. 

The hulling percentage ot grain waa enhanced Ly the 

nitrogen application. Application ot 15'0 kg K/ha vas found 

to record significanUy more hulling percentage over nll 

other levels of nitrogen. 

c. .I1I1sl : 

Nitrogen fertilization significantly increased the 

grain and straw yield. The grain yield was found to increase 

upto 15'0 kg or nitrogen per hectnre, vhile the straw yield 

vu increased upto 200 kg 11/ha. The per hectare grain yield 

vtth o, ;o, 100, 15'0 and 200 ks N/ha was 41.132, lt6.523, 

5'0. 924, 5'1 .15'8 , and 49 . 713 quintals respectively. The 

corresponding str aw yield was 52.695, 61.536, 65.247, 73.BS4 

and 80.742 quintals respectively. Grain yield at 150, 100 

and 200 kg N/ha waG or same order. 
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The grain to straw ratio was found to decrease wit h 

higher levels of nitrogen. 

D. Chemical studies : 

Chemical studies revealed that concentration or 

nitrogen in straw and grain increased with increasing 

l.evels of nitrogen. The grains were richer in nitrogen 

thnn the straw. The beneficial effects of nitrogen ap licat ion 

vere also noticed in the improvement or quality or the 

grain. The nitrogen fertilization enhanced the protein 

content or the grain. 

ctudies regarding soil nitrogen content at harvest 

brought out that the plots fertilised with higher doses of 

n1 trogen, inspi tc of heavy cropping were richer in the 

lett 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 

ot height and total dry matter production per hill, whereas 

significant dif ferences were observed in respect or total 

number or tillers and fUnctional leans per hill. t oor:ra 

gave signU'icantly higher number of tillers than Luhasi ni, 

Satya and Jnya, whereas Jayanthi vaa significant over Jaya. 

The maximum number of fUnctional leaves were recorded i n 

Soorya followed by Jayanthi and Sona at 55 days of crop growth. 
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B. Yield contributorY charaeters : 

The varieties under study rscorde4 signiticanU 

differences in respect or all the yield contributor;y 

characters except the number of effective panicles per 

hill. Jaya recorded significantly longest panicle l ength 

nnd highest weight or fertile spikelets per hill than all 

other varieties. The number or rachis per panicle were 

significantly higher in Satya , Je.ya and f uhesini, which 

were at par, but wore eignifj cantly superior to fona, r-oorya 

nnd Jeyenthi which were of the saoc order. Jaya recorded 

s ignificantly more weight of sterile spikelets per panicle 

than Jayanthi and Satya, while Sona e.nd : oorya were 

sienificant over ratya . 

The fine gr ain varieties Jayanthi and Sona recorded 

s1¢ficantly highest number or Jertile spikolets t han Jaya, 

Euhasini and eoorya. Number ot sterile spikelets and 

percentage of sterile spikelets per panicle ( on llUI'Iber 

basis ) were found to be maximum in Jaya. 

The varieties under s tudy showed s1r;n1ficant 

diff~ren~es in respect or the t est wei ght. Highest teat 

veight vas recorde· in Satya which was at pur wit h Jaya . 

The lowest t est wei ght wo.s recorded in the fine grain 

varieties Jayanthi and Lona which wore ot the same magnitude. 

The hulling pereent ages recorded in foorya, Suhasini 

and Jaya were of the same order, but vere signiticanUy 

higher than all other varieties . The tine grain varieties 

Jayanthi and Sona recorded significantly lowest hulling 

percentages. 
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C. 11o.l.4 I 

figniflcant differences were observed in the grain 

and straw yields of the different varieties. The highest 

grain &l"'d straw yields were obtained in Jaya, which had 

given aigniticantly more grain )'1eld as compared to all 

other varieties. The per hectare grain yield in Jaya, t ona, 

Jayanth1, Satya, Loorya and Suhas1n1 was 5'1. 5'?5', 48. 48?, 

44.895', 4-7.929, 46.?44 and. 47.708 quintals respectively, 

with corresponding straw yield of ?4.296, 69.1+92, 61.015', 

60 . ?68, ?2. 486 and 62. 1364 quintals apecti vely . 

Grain to straw ratio was maximum in Satya and oinimum 

in i..oorya. 

D. Chepical utudioe : 

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 wns 

found in Jaya followed by Luhaflini, Loorya, batya , ~ ona 

and Jayanth1 . 

n!t£?ren X varieties interaction I 

Out of the several characters studied, nitro en x 

varieties interaction was found to be significant in very 

few charactern namely, weight of sterile splkelets per hill, 

tes t weight and hulling percentage . The weight of sterile 

spikelet& was found to increase with increase in the level 

or nitrogen in Sona and Jayantb1. In all other varieties 
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no defin1te trend vas observed. The test weight of all the 

varieties except Eona was signiticanUy increased b:f the 

various levels of nitrogen over the control. The variety 

Satya has recorded highest test weight at 200 kg r /ha. 

Hulling percentage vas found to increase with increase in 

the level of nitrogen upto 1?0 kg per hectare in all the 

varieties. ::oorya has given highest hulliniJ percentage nt 

150 kg I/ha. 

Correlation studies 1 

The yield of paddy waa s1pt1ficantly correlated with 

t he yield conttibutory characters such as number of effecthe 

panicles per hill, number of fertile apikalets per panicle 

and the test weight in all the varieties, except the teat 

weight in Ja:yanthi and number or fertile spikelets per 

panicle in Lona and Soorya . 

Yield response data and PCOnopics ot nitrpgen fert111zat10n 1 

Significant quadratic response to nitrogen 

fertilization was observed in all t he varieties under study. 

The optimulll l evels ot nitrogen for Jaya, Sona, Ja:yanthi, 

Satya, Soorya and Suhasini were 119.900, 112.000, 102.050, 

16lt-.lf0o, 97.100 and 100.150 kg/ ha respectivel:y, with the 

corresponding net returns from nitrogen fertilization of 

Rs . 1,0!$4.22, 1,316.?9, 1127.52, 1943.12, 1.212.70 and 

194.3? respectlvel:y under Nagpur conditions, at the prevailing 

rates of po.dd:y and nitrogen. f oorya had given lll8lt1aum net 
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profit per rupee investment. The IIIU1Ilum yields or ss.os, 
51.99, t.a.os, 54. 35 , 50. 94 and t.a.?? quintals /ha were 

obtained 1n Jaya, Sona, J&.71U1tb1 1 Satya, Soorya and Luba81n1 

at 151.25, 133.90, 123.30, 196 .~ 1 114.95 and 218.?0 k8 N/ha 

respectively. 

• •••• 
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