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REVIEW OF LITERATURE



2. BRVIEY OF LITURATORL

The aveilable litersturs on tho influcnce of
nitrogen on vavituo grosth cheweokern, ylold componentc ond
violdy gualily poromotors and upioke of major mairients by
nodoo oxop are revicwed hers undoy.

2+« Growth Chavsolers

Growth charoeters of maise are probobly more limited
by a doficiancy in nitrogen than Dy any othor nutrient
{Canwar and Kalra, 1881). Considersblo lmerovencnto in
thoe gonoral crowtn and drynatbor socwavlation of sal-e
plarrts by tho appiiestion of fertilizor nitrogon havo bosn
roported by workerp like ablawat gb g% (1975, and .ingh and
Quloria (1979)s

2102« Piznt holrht

Wtroson applicetion han a positive offost on heloht
of plento. Holr gb al (1968) veportod thot thore wan a
lincey inercase in plans hoight with Sacrcaning lovols of
nwhrogns Bajvat gb Bl (1979, cupgosted thot the ingwosco
in nddrogen raton were accompandod by o lincor inereasc ian
olant holeht upto o lovel of 160 kg Whae  According o
H2tl an? Porda (1970) inovoase 4n who votop of fortiliser:
rorulted An an ingroacs ia plent nelpght.  Juohzli and
caprakach {197¥1) meporied that nitrocon bau chowa a
slendfloantd incveaec in ploet heich® end naxiswa holght of



297 om vas wocorded ad 120 kg Wme anlol b g (1972)
soncliudol that the crop cyowth expwersed by nlont heisht
wno suceoosively impwoved with an inercase in the ratec of
midvogen. Cherso {1973) in his otudics on tho roepoace of
radne 4o nivrosen fartilication rovosled that the lncroaring
raton of aprited nitrogen ineroasoc the plat holonb.
Bojogoral and Nopachoan (2079 obuerved that nitvests sigmi-
fleently inorcased the plant helghts Rajan o gi (297
roportod thak the »lowt hofght =ao wmoxinun at the higheot
dose of nltwogon {12 kg Yhas» sotbew ot gl (A973) fownd
that nagiozs plont Bolght var given by L2408 oalse with
180 k3 B/ho. Rleshovdawy ob ol (1976, oheepved thad the
piaat holsht s ar inorcaccd vith inevtasing nitvogen asplie
cation. Accoriing to Rothove gb gl (1976, there was o
gteady incroacc in pland holghd vith lasronsing lovols of
nitrozon. They alco ropordos that the plant heicht of
vardety vijoy was hizher then Camza~10); bul itho dlfferonce
wocorded war not sipgedficant. Tho rosult of esporinent
corkucted by Gangro (1977, vaverliod that the lvercase in
anpiied nitrogen upte 99 kg I/ha increascd the nlamd helgsht
Apadn Gangro (1978; roportod o linear increace in otom
holght with Sncrenoing ratos of aitregen updo 200 Eo/fha.
Uohamed of pd (1978, reported Wat the holcht por plant

Increosod oigniflcantly with inercasing lovels of unitropgons



According o Snlem end Aly (1079: thero wac ne
cigrdfionnt difforence botwoen culiivars in plent holghvhs
ruthukrichnon and subranonian (18680) roporbsd that the »land
feight inoreased lincarly vith inereoaring lovels of nitrogen
fortllivetions thofonalo ek al. (1981 supgmostod thot the
grovih components of meise wore Aincrceosed by incroosing
nltrogen fertilirer levels, slngh gt nle (1982, weported
thnt nitrogen anplicabtion 1o moise increased the plent helght.
Similar trond vez cboopved by Chae gf al. (1983 and Salom
ob ske (1992;0 Adotoliyo of ale (1984 suggected that in
oeiso cheots, stom growbh appoared %o have beon influenced
nostly by nitrocon application.

Howovor, roduction in plant height vith ineveave in
nitrogen lovels war also repovdsd by many vorkorss Li-Habish
2% ade (1595 obtuinod o deocrcase in plant helght with increos
ol nidrogen zabos  Yahya and Andyow (1981, also obeoxved o
negative rosponse in pland heighte  Rucool (1986 rowordcd
thet the effcote of nitrogen twestoents vwore not clgnificant
for plant height. TFovah gt ale (1984 reported o ponitive
but dimindiching rogponce to fncronsing levels of aftwogen in
terns of plont helohts

2+le2»  Huphor of leaves per niambe

according to Rajpus gb gl (197¢, number of leavos
ineveosed linearly vith inercacing loveis of adtwogonoun



fortilizers. Hotl ond penda (1970) »oported linosy lnoreaso
in the mushor of leaves ner plont with Incromsing nitrogen
rotors  Susball ond Omprolach (571 woporded that evomthough
the nusbor of loaves por plant was not affeoted Sgmificantly
with ingreacing levels of nitrocen dwiividenliy, tho nomioum
nwiber of lcoves wos resopded ab 9Uke Iha.  Tho rosulds of
cxporinent conduoted By cangro (1977 chowed inecrcese in the
mymbey of leaves per plant vith intresacd rate of nitrosoms
Yohya ond andrew (1081, ohowed oclpnificant lincar incroase in
lonf manber with inéx'oa.ss.’ma lowols of pltvogon. Adesiloye
ot pl. (A08%) mugoesbed that the Lonf grovih has bosn influcnsed
nostly by nitvogon fertilisation.

2ede e w &9& X'gﬁe::,

semone omd Slagh (1965) ostinated the uso of a fackow
0a'7S Tov corgerting tho syoduct of length ond necloue width of
nzine leavos Yo o closed approuinetion of the nobusl loaf =veas

Hatl ond panda (2870, sugneated that the lesf avon pow
plant inercnsed as o yocult of the ingreeser 4n thoe yobe of
Portllicers. Acoording to Rajogoval and lorachan (107%)
difrerencos in AT wan roporded o bo incrensed by the gppli-
cation of nitrogenous fertilisers. ERrishnancovihy of pl. (1974
veported that Incrensing rotes of nitrogos hnd & sipniflennd
affcet aa loed aven index.  ctudics conmductod by Luoasbsov {1978



rovoodod that the Snewosoing fersilizcr niteogen vades

£eon 5o b9 180 kgfha inovoasod the leaf aves indom. fhe
roculde of euperinend conduoted by Krishnemuerihy (19751
inddontod that sumewr plantlng oxhibited fagter guowlh of
crop enabling early achiovement of lorzger leaf aven indes.
tator Sangwe (A9F7) chowsd thut the lesf aven Indew wne
incpensed wvith jocrcarias nitvogon lovels.  Ionatova (1978
roorted Thad the epplicd ferdiliszern ingroascd the lesf
aron por plents Alhall ond shedohy (1979) Sound thot high
zatos of nifrosen had o sisedlficant influcnec on leaf orea
fndoxe  Athar (1979 otudled the phyoiclogionl choorsetorio-
e of hybride and found thed the mean leaf ayen indsx
Ivspessod vith ingreaccd applicntion of nitrogon fertilicers
and o pean leaf aroa dwlex 2% Mzh grein yiclds ascupral
at 107 by Bfics  Investigailon corcied out by tliee 9% al.
(2979 movenled dhat inugooced zales of nitrogcen hed o posti-
Tivey effoot on Jeaf avon indox and maxizun dvy matter yield
vas obtalnod at o loaf aros indoz of 35

Lakér El-tlottad ot nle (1080; chowed that leof seon
and les? arco Inlox soxe Snevesce? wilth Inercaping altregen
rpten and the leaf azes indon waw creatoot ok siiking.
studios coniuotes by Cangwer and Halea (1981) found tha® the
leaf aver inden of ralnfod umalce incronsed with increase in
nitrosen ratcs from 4 to 12. Eg N/ha.



tesy (1982) suspocted that tho higheet yicldn wero
ansocioted ~Aih 6-5.32 loof aven indox.  “ocording to
Salen g 2ls (2983, nitrogoen applicatlon indreased the
leafavcn imdor sigmdficantlys

Zadalte  Joyn g cidlios

Shuddor econduede’ by Shewma {1970) :rovealed thot
“ho opplleation of highor Gozoa of mddroson onhanced the
laye to oobturdity by a woel.  According to llandlol ef al.
(1972) corly e51king ves reoosded ulth thoe an licotlon of
oitroren at dfforart dones  Thoy al-o found thad the
maber of Coye 4o sillking afior planting wan cignificostly
le~e by G-10 doyo with the orellcatien of 160 Iy Hfha.
“harms (1970 cungonted dhat inoreasing tho patoe of
appliod mitrogen voornaces fhe dayr 1o olilking.

Rathore gh pl.{1075; found that the cillkng was
caviice vith 186 7 /ha by & moargin of 1. Coyr ovew
controd. This rosuld vas in accordonco with “he rosulbts
of chormn end Gupta (1962  Athar (1979, veportod thal
™o dnyz to 5.9 ollldng dneycared with incrca~ing planwk
rooulation but decroasod vith Aacroaved nitroson fordie
1izatdon.

si-Hattab gt ol. (2980 found thot insroaszing Tevol
of nltroron led to cerly siikiaz. Lador Yadav 0T ole
(1983} obseyved that the asplleation of 7i=12¢ kg Whe
engorrasod the days to oilbing by 5 o 7 Jayo.
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Howover, aceordlng to Hadr of pl. (1946} earlinceo

is oothing war not sigmificantly influenced by the wvariour

sitworon breatmnentos

2+1e8.  Dryuotior Production

Vipnand ¢t 8ls (197¢) zopocted that inercasing
mitropon ratos uate 150 hefha hod a ricsdfloant oficet on
dryratiey reoduction Lobtor Chan and acloncle {(1572) found
that the nitrosva fnercacsd the doynattor yiclds Curing
vosotatlve growth, G111 2f gl. (1972 found ~irmificant
incrogoed in drymatter yiold with incresoin, nitpordn lovols
w40 100 ko/ha while Rxd-hmmmeariby ob ol.{(2974) in o veries
tal telal roporied that tho highont walue of drymatber was
resordod By Descan uvith 200 kg wWhae  Aterwml oh al. (2978
raported that thero vas n ripnifieont incroase in the yicld
of drymatiter with incecorc in nitroson application. Aecor=
Clag bo Ahlowat gf 43. (1573 nitrogon fortilicotion dncroass
thoe dyynabbor accunalation and the pate of dryratier ascuide
lation woo factor in nitrorcn foriilizod ploamds and tho por

nlant deyeelsht incromoed eontinuously wols 90=05 deyrze

Lator, hordin (3978, rugroeted that the higho-%
Spymattor ylolds wore obltalnod vith the combinations combalin
ing tho hichoot wxosortlon of nitrogen. Hanlsco of ad. (1979

and Gikhail ond Shaleby (2979) ropouvod on dncreacing drend
in drymatior production vith inevenned nitrogon ~altoDe



Rurnetrov (1979) oboerved that thore wae o rolationship
bodwesn fortilizoy ratosy incrcancs in blosaca productlion

and dyynatter scowwlation.

scoovding Go 1iioc ot gl. (3979, hir inevoncing
Srend was obscrved only upte 1p I Who. dinilar cooullc
vers obdalacd by Neyyer and (overbar (2980) alsc. Bub
Sadmdocichnan gnd Subpononion (1980 reposted that the
~iant doynatior inorcasced iincarly with increaking iovels

of nitrosta, mominun Crysaitioy belng rocordced at 1BC Iy W/

~toyahov (1987 weported thot lmpreacing @ rates
fovourably influonced the ohlore-hyll contont vhich inturn
1or corralated wiih cyymatbior socunwlaticn. Iator
iodelagew ob od-(1085,; found that the corn drymoticr yicldr
orhiblind ~4reng nitrogen response.

242, YHeld Coempononte

Ze803.  Eber of Cobe pop ploot

Studier condeebed by Jingh (196% showe) thab
sdtzocen inerescod the nusber of cobo poy plant. Shovsn
£% ale {1989 roported thal inercacing rater of mitrosoa
hed a - ignlficant cfroct om the musher of cobs per  lant.

chazaa (1975) alse reposted an dasreass in dhe nwber of



i2

eobs por pioat with inovoa-od mmie of op lied nitrogon.
Lator, “otsor gb ol (3975 obrerved highor number of cobs
por plont wish 120 ks ffho.  Rethore 2% 5l (1975) found tho!
the mmber of oobs ner plont inorcored cigndficcntly with

inopoace in addyogen Lovol s

whoe rocalds of .ield ivlals conduotod by Broe and
gholare (977, wovoclod thet there uves sn ineroccd in tho
mmbey of eobs por wald avcn uith incroaced rate of appliod
nitrosen upds 1570 bg/hae  Accowding o Hayode and Arbosla
{1981, adtroson afleooted tho oumbor of cobr wor ~lanit.
Iakor shors of gl (1982 olso re-osted qn Ancreare in
mithar of cobo por »niant with incroaced nitroson. indlar
tTrend in nurbor of eobr por plant woo wenocobod by gavin
©5 nle (4983 ond Adotiloye 0% ol (198%). nucoel (1o8l)
alos obooyved rigndficant linear incrcaoo in Zhe sumbor of

coro per Hlant with lacronsed nltrocen lovels uote 281 Ko Iy

2-2:2. Hgohor of rraine ver oob

Rajout of gi(197L) repovried ithat irorcasing lovels
of nitrogen rot only incroascd the aunboew of cobs por pland,
bt ivcresced o minber of rraing por oob olse.  SHAAar
trend vo  gcoa by Avesa gb al.{3973,.  abtor gt ple (1975,
obropved a highor musbor of craine por oar with 12. Re I/ko.
Accordine Lo Rathoso ob al.(1976, tho nunbor of sraino per
oot vhowed a linsaw Sncreace with incrcor-ing levols of

mifropen wolks 16 tofhn.
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Krishnamidrthy ob al. {1977, found that the variety
Vijoy hed the highest mumber of grains (491) per cars
Iater Al-Rudha end Al-Younis (1978, obsexved an increasing
drend in number of gradns per cob with increasing rotes of
ritrozon. Kharkar (1980) reporbed a dhinemr incrsso in the
grain wiight per ca- with inereacing levels of nitrogon.
Huthulkrichnan and Subramonian (198¢) found that the nunmber
of grains per ear chowed a positive effect with each
addisional level of applied nitwogon.

2.2.3« Lensth of Cob

Hatl and Panda (197¢) reporited o llnear ineroasc
in ech longth with inercase in feritilizer nitrogen upto
160 kg/ha. However, amecording to Rathore of al.(1976) the
length of cob increased linecarly upto 160 ke H/ha. Furthe:
Gangro (1978, observed that the ear longth was incres<ed
with increare in applied nitrogen upito 200 kg Wha.
similar increasing trend in earlength with increased
nitrogen upto 200 kg W/ha vas roported by shalaby aad
#ikhall (1979) and 2oipvt ot al.(1979). Li-Haitab ot al.
{1980) also roported a similar frend with all yield com~
nonents., Studies conducted by Muthukrishnen and Subrame-
nian (1983) revealed that the length of cob was increased
with increacing levolo of nitrogen in cv. Canga-S5s

Tho results of experiment conductod by subramonian
N



14

25 2l- (1982 rovenled that tho oobd longth exhibitod

vpor orsivo Inopoase with onoh additional lovol of nitregon
~tarting fron 0 &g B/ho.  lator Rucesl (1984 ebcorved a
chgnificant lincer revonco in eor longth hichor uorer oF
ritronon.  4dotlloye ot ol.{198%) alro obmewrved on inowe-
aco in wob length with nmditroger fordilization.

Howovor, Soxim ef 8. {1983, sugronted that tho car
length wor unallooted by rdtrogon Lootillzation.

2.2.8 Bizih o

Redr ¢k al. {31966) found that vhovo vor on inorcans
in the glrth of cob with increoss in nitroron lsvols,
sdecharbavy oF ak.(3976) wopo-tod an inewosce in the
dlanetor of cobs upte b g /ba.  fathore of gl. (1975;
oboopvred that tho thiokasas of cob inorcased linsawly ia
sirth upto 160 bz /ha.  uheamoaian o ol. (3002, alwe
roporsed clonificont inersace in the girth of eob vith
incveacing loveln of applied mityromen. Recent inveotica-
tion by Ruscol (1984 chowod clgmdficont lineay ropponoo .
In $hw car dlamebor vith Ciflcrent lovels of ndtro-en.

2.2.3, *cipht of Cob

In £icid trails conductod, folr ob 2l.{1966.
renortod &n ingvonce im nitrogen lovel. Hatl and randa
(1970 wroporiod @ lineay inercuce in aob velght with



15

fneronse do fortliicor nivrogon upto 34U Lp B/hn. Tho
roralts of invostisatlon done by Rodon onl Sonkovan (1074,
zovenlod that tho gob wolcht was Infiuonocd moinly by
different lovols of nitwogon for-tilivation. Rathoze gb al.
{1076, fornd ripnifisond ivovcase in tho wolcht of cobs with
the oddition of nitrogen unto 160 &p N/ha. dhoe roouldy of
field 4tyinl conduched by Byar and Ehelwa (1077 wreveslcd an
famowoasc in eob woichd upto 150 &g H/has  Snilar increacing
trend in eob welsht with fneroascd nitrsson unto 306 ko/ha
vas reportod by Sholaby and ikhail (1979, Soiput of a8l
{1579, , Li-Habtab gb als(1980) and Keeim ob gl. (19835s

But according 0 Zhopka. (108 ; the increase in cob wvei bt
was ealy uote 165 kg U/ma.

2:2.6s  gZhoucend rala uoichd

scoording to . Anch (1964 anplication of altregon
fortlliseors inovenccd 4o voight of graino.  Bet ctudioer
conduoied by Nolr of ad. (3966, vevcaled that nitvogon
Iovole & ;’”m& no clgniflcant offest en the teot wolcht of
cealns . Houovoy, thore was o progreseive trend chovine tha%
as oitrogen lovel Inorcomned tho oot woisht wan glro inere-
aceds  The lock of significonce may bo beocaute the d1€%cp-
ones boetheeon lovels of pitrogon oay not bo suflicicat 4o
~hov o sienificand luerveasc fn the $ost wolchd of srains.

Rajoud gh~al. (107¢) resoried thet nitrogen level-
~
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unte 18 no/he fnerorod dhe $honcon cxoin uolohb cdonifionntiys
Pripathl (L072; ol ~rwed thnt dhe boot weloht of gralst Inevoarcd
Jbaconly vidh fncroacing ndtocon lovoldos  howen {397 alow
shaorved o ooy lasreace $n eucand rrain vodeht »4iih inoroared
rato of & -iict altvoson. Rajan and . anbavon (1078 fownd that
tho mpndns nodoht sas Plconecd ohicily by lovols of nitrogoms

Avespfing ta Rathoro of al. (2975 fhouconl graln uoight
ineroacod exoppergively olth ineyoosing lovwlk of nltveros w o 16
Zofha aftow vhich 4% rhownd o oegative dwond. lotcr Subwaconian
(3977 wooorted thod aonlied oltrorcs inopeered he thonond craln
wedghds  Urichafoporthy op gle (2077, found tho levoset thovoornd grain
volpht {802 ¢, An Ove Vijaye

Al-fudhe oad Al-Younds {1973 obeorved on nersace in theuraud
reain vrdded wie 180 b /e Houovors ascosdiag Yo eiowt ob ale
LL07) ke Lasroncing trond An dhewrond cralin cwmicht wac ooom agte
80 ko Ufhes  dholoby ool ERNaLY (1970 alce obrovvsd inewoorod
thocesod crals wolght vith 250 X3 0/ha.  But Dackar (3904, ia Bl
walafod sednlo with hybrlds yoserded G Mnesy rooponso only ueds
380 b b

Tadior eondustod by Duthubrichium ond < ubraconian (1960
sovoniod thot insveasins lowlc of sitroren Inoronred tho iheasant
gwadn wolghts  Iho ropults of lnvootisntiss dewe By Sulwnasnlon of ale
(1322 rhoved ot the toot voight of crals ingreased wvith cuseocglive
a ~lhication of nitrogat.
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Loter Rucsod (1984, ropordced a liaeor dnercosze in thoucond
grain woicht uple 260 kp Rfhos

25 Vigid

Hadr of 2l.{1956, obucrved a linear ineveaso in
Gradn yieold of maine vith fortilizoy nitrogon b differont
lovelsns  aAccordias o wingh €1967) the mrain yiclde
ineroased with imcrcoping lovele of applied nitrogon only
upto 89.6% ka/ho, but hisher rater vero not offectivos
singh and (hovoe (1063; found cigmifloant ineroasc in
proin yicld with Bu B Whes Hadr and BRalne (1968)
zoported that the hichost ylelda vore obiained uith 123 ke
fifhas.  Bub overten and Long (1989) in thoir chudics vith
aroded dosor of mitrogen in maive obsorved maximum gesin
yiokd at 159 kg H/hos

Tevary of ale {1970) reporited a lincar increans
1o crain yicld with 150 ¥p ¥/ho. Hotl and ranfa (1070,
ohoozvod & lincay incrooco in praln yicld vith fortilicor
nitvosen uptd 100 kg N/ha, vhoro 2 Rajrub ob gle (1970
rororied a lincar inoresce Sn craln yicld upbo 180 kg Wha.
Vorama and  ingh (1971, rojorted thot imercasing nitrogon
rates from sero o 180 kxz/he incroarced the averace goain
ydold, from 0.97 %0 307 t/ha and fucthor incrpoace in
Atrogon yaves deercased the yicldrs  Tho lincer rorponco
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of nofze upio 18° kg N/ha woc rororstod by Jhohi of o3 (1973,
Cumball and Oupmatiash (1971, obtadned naninan sroin yiold
with 120 kg §/Mho.  bul Seivoctove of ple (3971, obrexved a
slanificant yicld dooveasce with nfitrogon level ando 160 k3
N/hoe  According to Rothi and 431 (1972 epviication of
nitrogoen enerrsod o lineny Inerozo in sraia yicld unto the
hishont dogo of 8¢ Ip Whne =iotiar 3noae imercarc in
srodn yiold vae wepcriel by Saclchar and geanandan (1972)
Gurdnr ~urmer 3n vod logn zollc of Hovals. Dandlol of gl.
{1972, shownd a aleniflcont incronce in graln yicld uilth
ineroave ln nitrosen lovel usto 160 ko Wha.

Ltudiesr conduetod by inha an® Uoar (1972, indleated
that the giold of caise inercased vith nitwoson application
ugio 165 ko/hay but desroased at 22. kg/bs.  Awpllcd nitro-
acn ghovaad Both po-itive ldncar and o aogeiive quauratic
clfont on ylelde. o.3th Tho higher nitropon voles iscreares
in ylold wesuliod fron sltvogon fortiiicaiion, but the
yicld: desrca.sd ob nidrocon yatos gbovo 284 kp/ha (Pewolt
and uebbe 1972;« Xrlchoomooriy and uecks {1972) also
ebrorved an increant in mraln yioeld upte 1801 ks i/ha, bud
declinel bogosd thir lowl. But Powcy ¢f aL.{(1972; rasorbed

e, 22

that the coxn provuetion vas hichers ot 1 Lo §/ha.

oddk (1972 found a clcnificant inerca-o in ceain
yield urio 120 kg Wha, vbile avors 0% 23.(1970, obtained a
~Renifieont yiold inerouce wit 150 ko Wba.  Jiooificant
inersace fo yicld ulth 8. k3 Bfha wvac rovorbad by Dancamoad
ek al. (2973,
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Joginder sinsh (A07h; ponorted thet the application of
nitrocen from cerd Bo A% ko /ba inevcaccd dhe zeain yioldos
the rooults of emperduont eonduoted by chommcha bwdavon ot gl.
{2074, showed thal inoysaning nitrogon rate: from nll $o0 72
kafha increasod grain yicldn frem 3.4 to S.20 $/hn. Rajm
and Sonloyen (D74 pocorded tho nawinws groin yiold vith 125
Ege W/has Ihin vac in agroonont with who siudies candueted by
agmowed 88 3. (1070, fos00 gf ol (074 and Reddy and
kadia Lo (29749

The rooultt of trislc conduchod by Sharkholiw of al.
(1975) and whia and Eothmel {I975 duriny cuaer rovonled thal
the nitrogen ator of 187 kefhn posuled incresse in the aversge
graln yloid. Bué Ruworamasy gf al- (1970 obesorved o linoaw
increave In graln yield dh Anoxeasing aldvogon arv-iloition
upto 100 kp/ha. There vas on inggoose dn grain yield with
increaco in nlivroron rater thoush net sicndficont as vonorted
by Solds and Reddy (1975 Jondhy gt al.(1975 obdainod the
hicheos averase yicld of 6.19 4/ha ot 14 koe /ha and lowerd
¥i01d of 391 /ha “wero obtainod at 39 M [Fhae

Dothe Singh gh gl (1976 oboprved $het in condy loan
033, incwoss ing nitvopen rotes fromn oore %o L8n ko I
inoveanaed the graln yields Fron 1.49 40 2.9 4/hi. Ble-Chaxba y
o% 2l.{3976 ond Yorna and singh (0975, cboorved a linear
inepears in rrain yiold usto 12, o 3 « oftor which lod fo
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according to Baltazar (1981}, Sarkar and Sinha (1981, and
Kayode and Agboola (1981).

Ciobanu (198L) reporited that the ma imum grain yield were
achieved vith 128 ~ 178 kz nitrogen and more economic yields
were obtained with 87 ~ 127 keg/ha. According ®o Tianv et al,
(1981; +the ecoaomically optimum rate of nitrogen ranged from
178 to 18 kg/ha. But Knapp and Raid (1981) suggested that the
optimum nitrogen was 12C to 180 kg N/ha. Getmancts et al. (1981,
found that increasing nitrogen rates from O ~ 180 kz/ha
inereased the grain yield. Baruh gt 21.(1981) observed 8u kg
N/ha is the ootimum fertilizer o dose for obtaining profitable

yield of high yielding varieties of maise.

wihajlovic (1982) sugges+ted the optimum nitrogen rate for
obtaining econouic return as 140 kg N/ha. But Marinkovie (1982)
and Barnard and Hownby (1982) observed yield reaponse upto
150 kg N/ha. Subramoniam eb al.(1982) and shork et al. (1982}
and Rucka (1982; found that vhe applicdtion of graded doses of
aitrogen e hibited proneunced effect on grain yield. But the
highest yield being achieved with 120 kz N/ha as rveporbed by
Reddy and Patil (1982) and Tripathi and Singh (1982;. BRala-
subramonian and Singh (1982, observed higher yisld res-onse to
nitrogen and they found that the calculated nitrogen rate for

maximm yield was 177.5 ke N/ha.
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REPLICATION 2V
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the nregent invertlgetioa i« on attempd %0 ocloel the
noct cultable vardely of medre for rlao fallows and mlso
% Lindout an epblows lovel of nitrogen Dr Whe varlotye
The datn collicetnd on varlouc grovth chorzeters, wiold
abttrihuser an? yicld and quality parcnoters wues statisiie
cally analysod and tho renulic of exvorimond are dicsus sed

hare andep.

Sake  woth Choraelers

Bedels gﬁiéﬁgzﬁ of E’lﬁ'?@ﬁn

It i~ soen fyveo tho Table 2 {z, and {b, that thore vor
sirnificant incpense in sloub Asishi ot veriows stlecee of
growth dup o the applicotics of nitrogew. Tho fact that the
lower lovel altwogen rosvrded lcogsor heisht ot pll ctases of
ceovth an sompared %o hichey lovols cleawly indioades $he
nuperiovity of nltroson in inoryracing the plond hoelghis

The = a imwm helght woo recorded by the hichert level of
170 ks U/Bs ab oll ctages of growih croont ab hervect shoreia
4% . on par wilh Stc lumcdiade lewer level of 350 kg W/hos
Holdrht baing o cheractor depondont en ngtritiony inercoocd
sprileation of Joptilizers would have opoeurages the oot
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prowth thich indurn Pe-ulbed in hshor rate of nutriont obors
Stlos which wo. ronifected fn the dinevegpe o ndant holghds
Solr of pil. (1966) Hobl end fondn (39703, Badped gh pie (W74
sendiod ot al. (19723, Bajcopel and Hovachon (1978}, Gancro
(1998, solom ond aly {2979) ond nuthukrichngn and .ubragoniBn
{1980) obnerwed risllar inereaze in plant holehd by the

matieation of highcr dpt o of aldwogen in nelos.

Yarlovioe pesopdors oioalficent influence in plont holghi
ob howver ¥ obano ondys  The oo loun helght of L8055 on was
wooorded by the wvicty Ganco~5 alonely felloved by AcothiwP0.
Hovever vijay rosovdes tho adndime helehd of 1947 ens In
thu later stapes variovy tonmees sn? sgothis?6 oizht hove
poconnded well so the affud forkilisere pomGting in neroaved
sdaat helohts

Tho dnterastion offoet botoen varioliss and alltroren
levele wac slug cigmficant snly In the beginning ond ob
hapvests ¢ hile Ve, Bt vecorded the ma dmun holzht {65.25 o)
at 20 DATe A% s vony, vhich resorded the mesioen hoight
{291e5250m; g% horveod followcd by by (18506 enja

-

S5els8e  amber of Jonyon now slank,

The perulse prooowsed ln Tedlo 2 {0} rovealed thot in

il tho cdames, hisher sdwrogen levels rosevdod sipnificond



97

influenoo on the rumber of loovos por wlands Hovevsy vericial
vapiadion wa- ook nigdificant during ony of tho grovth rtopede

~gentheuch thows wor sienifionnt invrenco in the nebiy
of Leaves noy ~lend olth fncwooning levelr of silvognn, thin
inerense var eanifioent only wnbe 1% I /o ond oo such
M B2 W osem 170 Lg #/be oould he coononicslly wocd for
inepcased leaf proovotlons everol yorkors ropordcd thad the
mtrlonts oepecially nédvoson lafluoneed ali the growhh oG
mobere csnesially Leaf nanbey (Bajvub ¢ gde, 19705 Goangro
{39775 Tahya 0nd angvew (1991 « Adotileye gf al.(1964) ai-o
ropieted e Anflocnss of highor lovelsn of mwtraonsy in

incrosing Bhe sushor of legves in melnes

25 i zoon that voriotion ¢ould mot influonos the loaf
mydber In tho wmoond ¢ popdmont. Howovop, Googoe-5 recordel
She naxiane msber of lonwne g 011 the stage. of grocihs

Saiade  Izaf aaos Indos

1% is poom Bhot Li. wue ~igndficontly influoncod by the
difcerent nitzoson Ievels al ell the siucer of growkh of
madoe plands.  Thio micht be dus $o the favouradle oflect of
mitrogen on leaf provihe Hishor levols of nitvoron lnorest od
the wwber of functioning lemver (Tsble 2 aj. Inereass in

LA% vith ineromced lovels of niitvogen was poporicd by
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Rajgopal and roveehon (1974)s Kelchnamwrthy of al«(29741
Gangre (1977 Mikhall and shalshy (1979), Sl<iattob % Bl
£3980) and calem gb ale{1902)+ The

Foungd o bo giyl

shesd nltvogen level wab

ng Whs poFimun L4 ad all etages oxoopt 60 DAY

.

dol was on pay with 1ts Lmsodlste lower levelz. Angthor obyegps

vation zade in the present study wes that the navimen LA was .

recerded at 60 DA%,  Wrlohnswurthy (1978) indicated Wnt sumask

aohios

plonding sxhiblie ol of erop copbling early

venend of lapger LAT %o istepeept snd uillise b

igher asdunt of
e Bhoed? and Rebd plantinges

vadintion then oboopved £

Tasresss An LAY at Mishor doses o nitrogen night bo due
40 the higher nunbep of leaves peoducod by the applieation of

'y

jcation

nitrosen az indleated sopiiors Ingvescod nifpogen a@nsl
might beye alee Inorosoed the notaboloe activity

- of planty and

4

i inhirn 2ighd hove Snovoased the Daly o9

mdden conduitod by
Gangpoar and Kelws (3981) found that BAT of rainfed malne dneres
ased with inorease in nitrogen petes frem U 40 120 kg §/he.

‘reet ok thie choragter v

. at,
shopes oodnpd, 22 BADs

sheo sigrdficant ob

grg the diffopent Varieties, Gonge

el

=5 chowed the higheod L8l of 3.2¢  Thue 4% fv sven that Ganga<3
oould produes he highest LAT Guelng suaney scandns thus ezhis

biting Lts cuperiorily in ihle very dmportant growsh functiods

She fant that inberasilon affeot vas ot cignifiscont 4o o

gleay indication thal d4fferent ves

: 7 ca%;m 434 myh interand with
nitrogen lewelos
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fhe reoalts (Pable o) and (b, wevorled that gifferant
garlotior ond lovole of oitdopon significantly influenocd the
muley of coys o cilzings hovme gb ale(1969) found that the
dmye B0 cilking wao deepsased with inercocigs rates of alirogen
arde B0¢ Ly Afho.  “endlod of gle (19785 alro roporiod eawly
r51kne uish the apriisetion of nibtrocon af hisher dowoo. In
the proront & pody olep the ploate vere found to rilk cariier
uith Birhor lovole of mitrogon and the cariiness contimied uwple
W Bz Ufhse  Thue tho noon ounber of doye fo silking eas
sirnifivently voluced 205 87:95 50 61.65s Conopally nltre.on
is o =oe%ed o longthen tho vomototive ghaso and oa sueh
dolayed sronons of satorldys But in tho ypresent obudy bocauoe
of the luurisrt sys 1y of suanhing dus to cummor soncon the
shoto wmthotic astivity could have boon siapted corlior in
the prosanee of abwcent nupply of nitrogon reowliing in
cppdier attolinment of hishor LAY {Zuble 2) and cardicr cilking
The pooulds of tho prosent investipotion: are in aproamend
with the fiadincy of Suptn (1968, , Rathore gb pi~(2974), athopr
{3979)s Bl-Habtob b ple(2900, and Yedow gb gl.(1982).

Vardotion also pooopdsd ricniflicond Aifforonco 4n the
mabey of doys foakon for oflbing. aAuong the variollos,
Acothi~-76 poamived the lewcot mubor of 58425 daye for rilking
Tollowed by Congae3 wlbih 50-0. Tho mo imum wmboy oFf 7125
days ©oeopdod by the varioly Vijay.



100

8635 Lpolonion Potio ob harencd.

Fhcze wont ~ignificont offoeds in $ho leafeston ratlie of
nalce ot hoxvent Jue to JASCorent vopricotlos, A0 crant levels
of nitroren and thely internction.

A incey fnoreoss in lenf ctun-zatlc was yoeowdad by
nitrogon soplication uots UK %o Who. Thin richd bo due fo
the highor rate of leaf produstion in ssooriion to sion in the
agaoero of malce under adogueto rulteitdons Although the )
hichcot volue of .79 vaz vootrded at 170 kg ifhe, 1% was on

now with thay of M40 iy Wha

M loront vardodics virded +lpnifloandly in loofer foa
robic. aponz the 2ivs vardetio:, Gange-% hac rootpded the
Rirhet valuo of 0«88 Soliswed by Cooga ~alfod-2 and the lowosk
vadue of 0ol va~ podordcd by Hlestarehs. The dalo prosombes in
TEtdle 2{a; roveptod that the above buo variotlos hove profuscd
cumparativoly highor nuambor of lonwves poy niant and oy such
they could vory woll rooord highor valuor of Loaserten pabios
Fhe cupeoriority of Canca~5 yoviety bos boon furthor peflooted in
dhe onse of ool arca inde alode

Gx1lebe  grymobiow Prouuetion.

I% 40 evidont fron the Tabls 4{a. =nd (b, hat nltvoron
nopliention had rdeni€icont influenee on The dEyrndior rrodu-
otion, upts the highest level ftricd (170 kj i/ha.. The trcade

wenie vhich yoeoedved highoy doren of nitroscamss fordilicows
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{470 Bz /M wesloSored highor dryobtor yleld thon those
vith lower fordillsor Lovolss  She fafluonce of alitrersn in
premoting e vogetalive growth of plante io a woll codabills
~hod facts  Yoopsssc ip oryehbtor yiold with intronsing
levels of plirogen vas posorded by homsucharwmdaron 0F ale
(37h), Ruweresvwasy gf als (1975}, %3ias g ale {3970, dagh
st Chand {198 5, Methuirichnan and  chyenoninn (3987, .

4 nocdtive linomr weiponsc uar obeorved with incvonsing
levels of plovosons Hicher lovels of nitwegsun spplication
ingrrased Hho growth of naive ooy significantly (Tebic 2 (wy
adl (b« Thoe giowth atbtribeting dhavoelors like hoight of
plomto, mibey of luoves nov nlond ond the leal aron dadc
vope mominas ot higher levole of mitroren applicotione Thoe
»oradba in 2oble 6 {a, ond (b clomply isdisntod $hat tho
Botalie of malor mriedonts wight hove incgear ol the sroduction
of growth attelbating chavaetor: ond finally wosulioed Lo ihe
hicher doyoaiier yiclds The uptake of oajor Subrlents was
maxioun of hichor levelo of sitwogeon spplication. The
incresced uptalio of major mulrients veuld have rosulted in'
higher dypapdicy yiolds - izdlay posulls showlng the Infline
cagse of inorcaced vopo of nutricnbs in incroaslng the yield
of malee wao ronorded by Hrlchnznovrthy oh al.(107%,. and
wirhall and shalpby (1979} Accowding o aAhlavat gf gle
{1975, nitvesen forillizetion lnoren: od the drymattor scous
ouiation and tho rate of spyaatier aecwmulation as fastor
in oitropon ferdilized lande ond the per laut dvy wolghs
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inereaced sontinuously undo 97-95 dayes  -toyanov (1583 also
shucrved the bonoficinl offcot of nitrapen in incrcacing the
deyegbioy vroduntion 40 maise am. o rlalneds thad tho inevcasing
nitvogen ooy inoven.sd tho ohlerophyll contont vhich io
corrpiatod with dry.nttor astuodntion.

Tyonthough thoye was oo olenificant difloreonse in deynabboy
yicld duo 4o CAPTorend vorloblor, the o lmes dryaadter yiold
wac pepoydus by the vaxioly CGango~5 and nindounm by Ganga -6f06-2.

BeBs Y1010 Coupoments

GeBrle w SE oobn ow ?9;&\’1“'33

the date Depndchod in 2able 3 {0, poysoled that . ~ths
grolication of altrogen ol dlfverent loveis had cipndficent
ofvees on the awsbor of gobe rér plant. The highest nurbor of
ecbe woo pooerded By ho highoot lovel of nitwogen (70 ko Wha)
whidh 1ol en rar vith it fomedinde lowey Zuveld (180 ko Hfhal.
Thic findlng i &0 confinadly with the resulie obiained by
shayrn (1973)s Rathore gt 21.(1575)s Drar ond Ehchea (3977.,
howrd 0f als(39092), Kowhbn gob 23.02983) aid Jeodlloye ok aly {1994

Varietico alis reoordsd oignificont ¢iflersace in the
muwbor ¢F ogbs sor nlond. Souaed rooorded ihe hishcst sunboy of
coba por 1 lmvt vhich was on oy with Hi-ckoveh in 4hie wogord.
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“ha dadn ou LAl oad Joefertom gafln - aloo vovealod that
Qanga~8 rtood Lirct in both chavooirrys The oot that Cange-5
could wrsdues tho hirherd 14T of 3.2 eleswly indleatos ito
cuporicrity in tho eavbolpdvabe synthooia which rofleobed in
tho nuhor of sobo myl witinately on the yiold.

1% vpr ohropved thot the mumbor of cobs per »lamt ir a
character infineneed by both mudeiont chatus and veriotal chae
raskore Andivicundly no tholr Anbcmetions wops not rigalficants

Be2aBe  JmBor of Gadan mor odbs

Table O {n, and {B; chewsd Shob the éiffcront vevieticn,
levole of nddvogm ond 1% dntceaction oficods olenificantly
influenced the mwboe of grains pey oob.  Sumbor of gralne
Iaevecased linearly vith Iasroacing levols of nifrogon urto
5 zgfhe vhich vaz on roe with 4% hicher lovel of 17y kg i/has

atbar 2t ais. (1975} cboovved hichor musber oF rwain: per ooy
»4%h 120 kp H/ho.  But Rethere ob sl.{2976; ob-orved linesy
inopease in the sber of sralne poy cob with incronsine levelr
of sitrogon uphe 16v Epfhas ¢

Yarelces

" The efoet of . pipdficantly infinencod thin churos
chors  Anomg he Afovpad vertotice Gonpe-5 rocoydo. Hho
s dnua noeabor of prsine wor oob ond Vijay redopded thoe ndnimun
nabur of grodns or eob.  Tho intovostlion botucen nitroren ond
variedy also was found o be oipmifiecarnte
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Evicbnagoerthy o pl.(39¢7: Al-Rudba ond AleYounio
(1978, ond w8wbrichoon ary obeaconisn {(1080) ob¢ coved an
dnerear lng trond in tho mwber of craine poy ¢ob with increasring
zates of nitrogens Ralwt ob 83. (3570 alae sunerved lincaxt
cignifioent inevosso unts 160 kg Fha.  1ho higher Llovel of
nltrogon freated miek: ppedutod narked insrvase in the mubop
off grolng o0p ool Rokpaydw b8 lowey lovel nitrvogsn drosdod
photye Thuo 8% Ao sovegled thot tho opolication of aiivogon lo
selindtaly banefislol dn thds chomacicr.

The Loot thet the Internetions werc alse ripnificent
clemrly Inchontod the fmot that the vorietol vordobtion in fhis
shorastor oan Lo fully oxplodted by hirh level of alirenmn
wresnts  Gangoes vhen cuppllceg «43h 1B ko ke could

apoduse the muxisom muben of geala por cobs

Se2e e Lonnth of cob.

the dota pevesled that tho difceront voriotios amd
altrogen lovels Inficenced tho longdh of cob cipnificontly.
Aoy the verlotiec, Hi-zdoveh reoowdod madoaun loagth of eob
wlloucd by Goavge-S. e pomuls of tho orcsend Anwnctirntion
vor da conflis Lty with the Tirdinne of Coltnuleichinn and
subromonien (198.1.  The oindzmum Tonoth of 21.7G o wer

wosopded by Cange rafoc-2.

Length of cob wor influoneed sigmificonidly by level- of
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piiveson. Lhe mo- O30t sos Lincar upbo 340 ku H/ha boyons whiel
o vlight poivetlon 3n length wer obscrveds Increars in lowzth
of oot with incvoacing levol- of nidtvoson vas ropovtod by
sovoral woritows 1ike Hatl and Ponds (1970, Cangro (1978,
sheldaby snd Bhall (1979, Solrut gf gle {1979, Subrononian

bt

b 21{1992 » Adetiloye gb ak.(198%; ond Rused (39841

It 4o soon thet fHe dndomoetism efloots me alsy ~ignie
ficants Hiestorsh 2t 35 g #fhs har recorces tho o Smen
Iensth of 3.8 on Selleowed By 20.5 om rederdod by the camo
verdoty of 11 kg ofhey thes providg $hat the same wordoty of
madve and tho oone levol of nitvogon both indlvidually and
oplleotively c:hibided fhely cvoepiovity in thic charnotes.

By dalis f«m ey BE:L?-

Rocelt. roevegled thal applics anlfydagon lncreased the
Cirdh of ooby sionificanilys .Drimm girth of 15 o wan veoede
4ol by 140 kg 1/hn vhich wag on pay with 19 ke N/hae  Thus 4%
1o geon that Thore wos sirnificant linsey verponse only upto
W Lg Wha aod thoreaficr o ~2ighd recustien in tho girth of
«obs wne obeoyved. Ghore finddncs ave in conflroldy with the
rerults of Bhaviar {198, uiw Joune o lincsy Sucreasc in givth
of eob  ap¥ 6. kg ho.  iubrononian of ale (1952) o Dusscl
{1934 aluo yuporved ~lonificont lincar rospongo in tho girth
of colrs with Qlferent Lovels of adtroson.
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Yoricind of "eet alro influcnocd oipnificantly a3 the
rirth of el Angene the vopiotlens Congo=S moeowded the
my-lean phEth hieh uno found o bo cugerlor to other yarietiors

5eBs5s  Yoisht of goba

Thy cAflovent vardebior, nitwogen lovel: and Lo iabor-
action eficet peseriot .icdficant inflvenco on the wei ht of
acbh s dnous the varictico, Gonpa-5 redorded tho ma dmu. woignt
of gobs uhich c.arkedly Qif.eped fron ol the ofhor vavlofics.
ghe doda yooventod in Teble o {a, clearly indleatcd that the
lonveth of cobs and nlvih of cobc vere sienificontly vustyion
in Whe varichy CanmneSe  therefove 1% Iz quite nabuesd thot
i wariety yoodswol sipndficantly hichor velght of oobos

Insrenontal Coces of addrogen 2lio producod significant
ol ldncar Inevesco in the wolght of cobr uplo i ik i/ha.
o the czge of longth off oobw and givth of oobo At i seon that
the nitwogen level ef M Ezfhe wao suzorlor and a¢ ocuch thc
cgieg leyed voald yooerd the hichor volshs of cobo alig.

aocording to Rathors gf gl.(I078 and Khewkew (1990 z lineow

ineros e in oob weighd vss pocorded upto 160 Lp H/bo.

5eBebs  Dhourand Graln wolrhh.

pada furnd-hed dn Tablo 3 {6 povoaled thab J3F evont
Fortilinor lovelo gad AAflovent varietior rooordos rigmificant

fafivonse on the thouwrand opain wolghd. Tho ricnifieant eflceb
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af stfmercn han boen ndilised ned ealy for voroteiive crovih
and doyelomont, But olre fov dnorcasing the size of veede WY
rroncy €113400 v of the cyalne and thoroby eomtedbutinn to o
nicher thourand craic volght. Ineroacing lovels of nldrogon
teeronod the shourand crain woicht upbo 130 kp Wiha, timiler
inepuacing trend dn Hhousand crain reioht <4tk Increncntal
lovels of sdtrozon wae obscrwed by Txipethi (1971, .haroe
(1972, Rajon end o ardoran (19741, Erishoancorthy ef al.(1977)
shaloby aad <Sikhail {3979:, [ubresonien gf al«(1982), Rursel
(2088 and Bri~hnavend ond Remeswany (1935 »  Rathowe g 2i.
(1976, ans Hhoykex (398¢) pevorSed lincoy vosnmenco upbo

180 Lofhoe

oy, the five vavhotiox tvled only Gonps-5 eould wecord
sirpdficantly highoy thousnsd groten voizhi vhich cloarly
indlestos the focl that only Gengss5 cosld atilize the hister
loycle of sdirvosen for fngrcacing the -lze of gralns and
fheraby o hiblilng hishor thow and rrein wolcghts

Se3e Yiels

Ze3ele  fppin wiolse

The remelis furniched in Teble & () revoaled that Hho
avplication of aldregen cacrird a significant iInfluance on he
Sotul prain yiolds A »o~itive Ilnony incvosco In gradn yigkd
var obperrod uple 140 ko Wha asd fhe ddfveroneos duc to
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suces-eive inoromoatal goow of nditpogon ropp clorificant urto
18 np b o0 woo olpondy soon {Sobles Biayt: and Blo,b) thal
mony of the rroudh srerotin, ol yield atitribsting choraeiors
Ao AT ob oritionl olarony Lecd oten radds, nusber of sobe e
oty mrbor of cralinr por ooty rolshi of eobrp thotrond gealn
RNt 0% e mope esronsively inewosnodl 1 ith incwoncatel
sevnio of pAtwopons  Thernfore 1% ip oleny that tho inflecnoe
of ¢l $hoce chopoosors hove boun flanlly egpweaned in tho

reoln yloids

how The loveld of mityoren incrogond fros 100 2o to 34 Lo
Whn, cradn yicld loewoased frow LRCB Bp 239 Bofhee  Thuo 8% ic

coan that an Inoroaro of 35 ¥p Ifho could pomdeec o very bich
fmszeace i0 crodn yiolde Tho munbor of obs yor undt aved,

e oy of cradne Doy ool ad hivheor [roin velsht wore noifly
zosonaible for Shi~ faswosse in piolds  Avora £F g.{3073) foun
thot the dnoroaso in goaldn ylold olih ineveasing levels of
nitropon sy bo obtridbudsl 4o the fovourddle offsst of nitwenon
o5 grodn giold por oo $ho Wnfluones of bichor docc of Povtie
livoon an the grovth of oadte oXop if woll Boovd. A sorusal of
the Jate (Dablo ba, In rooncdd of gendn yhold inliomdcd Thod
dif:oront Levolr of ndtwogsa hod oignifisent of cot on rroin

Jiolde

The dota ip Tebdc 6{a; 4n roosced of tho eolako of fdotol
dp & ool X by oodoo pleo oloerly indionto Shat tho highor uotake
of I moroy rybelonty pioht bave cudstontiadly inrroved the
Ficdd atveibation chavoctors vhich micht bave floally rosulded
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in bighor yiolds. siofler weoulic ohowing dhe iaflucace of
snevoancd dose of autrionte in lnercacing yield of malze wae
pororeod by ccveral workors aliioc Pushpengsdan end Geerco (1965}
sacidhae and -edanandon (1972), Yocnaksbi ot als (1975:. dhan
and inch (1976;, athyonaroyens (3978; ond RKumar gf gl. (3584,

The vesulde dbovunsed ghove oloarly revoaled that tho
nbrdd nsico arep cconomically veoponded to 140kg N/hs which
—paivced the @wa . lous yield while the lowesd yiold vos uander
55 Lg N/ha. Gralnyleld incressed eignifleantly with cach
addisional level of opplicd nitwegonm. Tho favourablo cffcot of
aitropen in increasing $he total syain picld hor boeen rovorged
by wmany vorkers llke Iwinathi ond Sinmsh (1982, “olon of gl
and Yadav o3 gle (19831, Prar and Phajon -ingh (1984 and
2hel ot gl {29851 In the -~wosonb otudy, the highor gyain
yicld under inmoroased nitrogon levelo womps malniy duc o
sorrooponding inevcors in yioldd econtribuiting charaetorr like
length of ool plrth of coby numbor of gralins per cob and
thourend gradn wolghty  Dorsoover tho uptnke of major autrients
vinsy Wyt and & ovore highor with incpoasing lovele of nitrogen
posaliing in hlghor gralnyicld er alveady cotabeds similer
1incap rerronoe in geaia picld fo rwlse upio 180 kg Mfho was
woported by Falacioo {L979) ond iihejlovic (3988,

Aveopding o Yei-athi (1978., Gancuor and Eaiws {1901,
Yadav g% al. (1903 and ratod of al.(1985), awiication of
nbtroponow- fordilizcrs e orted a lincny inercase in groda yleld
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wrbe 120 Lo /hos  oOrkows Aiko Brer and Bhchwa and Bhuchen
ot 1.(30977, 4 sraved (1978,, Halcoand gf gl (1980) 2ad vov

&% ale {1986, roporied Aincor ingreace in grolnyicld with
inoressing levels of adwopon urho 150 kp/ha. The rooultc of
wials confvobod by Dharthelvar o al.-(1975; and fohte and
Hothard (1975 vovealed that nitrozon of She zabe of 16 kafho
pemuibod no lsne lnowcacs In grein yiold during summor Bo& ORe

syonthoash the offert of varicdieo on gralnyield wasnoet
gienifioomty Cangse5 produsct the ma lnan cralnyicld which
may be oo erdbed by hybrid vigouwr in Gansae-5 and alzo that 4%
oy be an of “dofonk usoy of pvanilablo plant putziendr. Ia
othervords, thoe hichor grain yicld of Ganga«3 cay be attribubed
o highor nunber of ocar boariag slants and superdor car chare-
eborrs s ooronest grain yicld of vijny ovem with higher dosmc
of 170 he H/ha apvers o be duo o loso productive afticiency
of Vidoy az covparod o Gongo-3» Sharma {(1070; cbscrved thad
the hybrid Gonrae8 out yicldsd Viloy cnd the cconomic opbiomun
dose of sltrogen war boboon 145 ang 164 ko 4 ho.

5*3030 at cp wiolds

She ropulds vovesled thot nitrosen hed o #icnificant
influense o0 ofover ylold. Inerpeacing ratoo of adtronmm
~imnificantly Infinoavcd the stover ¥iold. as im the ccape of
aln yiold an.dmun clovor vicld tao rocopded ab I b 1ifha
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vhich woe on pae with 170 g I/has  1h A soen thab tht vege-
tative characters idke heighd of slantr, muwiber of loaven per
plent otesgs inoponrod ulth inceearing lovsle of nddwocon aod
op such inoros: ed ghover yiold 4o only o voflcction of tho
Povourable infivonso of thooe chavastors. Jtovey yield procyo-
neively ond oimdficantly fnorcaced vith cach ndditioand levels
of sopiled nitrogon. “hamsugoowrdaran gb ol.(197%; obsorvou
eonclderable fnorease in otrae yiold oith ovory inowrcment of
niteopens The rrepent investirstion iz in sonfipnity with tho
findinge of sevorad workors 1iko Ll-sharboy of ple{i976:,
andos and Glren {(3077:, “insh and “hoeopracad (1978), Ranjoch
Angh ot ale (1987 and ingh g 212582,

The ef.est of varletlcs vos found %2 bo non-eignificand
in tho ecse of céovor yiold Indicating that no varlety ocouid
cdenlficontly influonoe this chareotors However the variety
Banpa~5 wotuscd the highosd sraln yicld and the lowerd yieds
vz recordod by Ganeca safel-2e I% 1o alvrendy coon that the
ghest geain ylold wor produecd by Cange~5 variotys. Zho faos
that the ircsortast vogolative eloractors like hoisht of plant,
spmbor of lcavos wore highor in the case of Gange-5 vaviety
vleariy 1liustvades the veonono Lor fthe bicksnt ctover yvield
in Hhdo vapiotye

Se3e2s  Horyost Incdkw

In tho -woronl staey 4% i cosn thob nitvogon had clppde
Ficoant influcncse on tho bayverd index. The sacinmus havvoud
index vas obbainod
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indox wao obladned at 1P kg B/ha vhich vac on per with 4
izmedioto lover lovel of M6 L Wha, choving thed thic lower
deso eowld be o coonomlioally wsod for highor hazveot indox.

4 relatively higheor howvest lodew ok highor levelo of altrosen
ip o clegy indioation that the vapietios tvled zooponds well %o
he annlication of niitrorons This roould ir in confivhify
v3th the £inddnr of «Jikhail and ~holaby (1979) and Bllac pi gl
(19797

Variotios alse had rignificant infivense on hevveed indase

It is posn that the veplety Gansa cafed-3 recorded the bichest
hapvent indon vhich oo on pay with the valus: pocordod by
Ganga-5 ond Hi-otezche From the corly dlscusoion it i cleaw
that gonpe=5 srodused tho bigheot grokn yield and thovrofore ik
ir gulte aplural to zeot woladively hich howvost iodox walues of
thie vordoty. 1% Lo alrso observed st vijey rocorded the
louees borvoot indox vhich wwodused the sceond hicheot chovey
vield aoxnt o Gangn-5, Bud pooowded oaky the lewood siala

icide  Abthourh Bance-5 preduced the hishest clover yicld,
booatse of itr rolatively hishor rradnglicld 2% gould woduped
hicher harvont indox alose.

Sedbe  BuBlity Chmvactors

Ssbeds  proteln gontont of moalin.

Hiropon had 2 proncanccu effced in inceveacing the urobcin

¢
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ree gond of graln no revealod dn tho proof otuly. ditrogen ab
the patc of M0 Bofhu yoeorded tho highost protein por cond in
grein aftor vhich there vac a desline in protein content
althoush ned siatlotiesily sicnificant. Roddy and ¥nllspra
{3078 vo wrbed thet tho gullty of gwain in woepood of vrotein
wms logs at Blgwey posdiation, tut L€ we & ok into considore
asion the total yleld por hootaro, the loss will bo componsalod
by Bloher yledds at thisker nowulatlons Thoy also renorted thet
cradn orpboln coatont in modes incvonsed with inoveanc in

g nlicd nltvogon wobd 15 Bnfhae Inoromced appllcktion of
nitrogon dnercaced o crade syotein por cont irdicating the
izporionee of nitrosin in achioving high wwdvieln yields vith no
adverso ofloed on wrodelin gualily. Phe incroased oroseln pey
sont war the poculd of Inoveszod mitvogen spplicntion as the
nidrozon ic the Jood fvportand cauponant of protoin.

Incpeacod prodoln condoat may bo duc $o highey zasor of
abgor-tion of nitroron by w slants ov adogunte nitvocen lovel
uvhiek uitingtoly romlled in Richer wwoteln contonte Thoro vas
ghenlficant Vnear inereace in crain wwoicln conbont with
inovcasing lovele of wltroren. W82 &g i/ha voduoccd the maxi-
ma graln -poledn eoatont of 12.47%  desd gf 21.(398%. ronorded
a ciodiar laoorescins tvend in rrain apotein contont froo 1475
o 15,58 with Inercncing nlfrogan wate. %he provalling hich
tomreratwe and low hsaididy durlns susmcr soanon hels in gquichk
duying of coed @l thoroby bettum guslity of cced i~ obiainode
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The Tole of nitronen in Sncveasing the pealn -votcln coatont
war powortef by Tripathl (1971 Singh (1975, Cangro (3970, and
Tohya and Androw {19814

Yardetior alco dAffercd nignificontly dn thelr seain
sotoln contomb. ConpoeS wosopdcd tho hichoet wotoln condent
of 1175 The datn on nisroscn uploke by 4iflerent varieties
tTebis 6{s  olco vowealed the faet that the highoot nitrogen
untale war yecorded by the vewdety Sange~5 This highex
nitvosen uwiake wvould hove holped this vorlely o yooord Righer
i ook of proteln 2lng.

SeBe  Nulwplent sembondy of nlawb payic

5¢5:1e  Hibrocon gomtont of myadn gnc Shovoys

% o veen dhot tho highost lovel of sitwogen gavo e
hizhoot condrat of nifroson in sroin avd slevess Hifvoren
content @b loveot lovol owas olenificantly infovier o all othey
lovele of altrosose It 40 clesr fron the proulfs that the
fporencn® surply of avtricnts hed increascd the nisvoson esnbonts
of srein and riover significantlys The offect of nitroren
sirddion dn Inewcaulng the niltrmocon comtont of oaine oloms hov
Bown ¥oporiod by nony voviors. (Goners 1978, Bucoel and iewme
190 gnd Roul and I-lom 2081« Coove gf gl.{3380, Tound that
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nltzogon eontoed of dhove prowmd dvymatior picld was 1,188 and
altyopen condond in dhe gyaln ranged Teon 1.45 46 24278,
Ascording o Hown and 18Lhells (1991 , the srain sontalined

115 o 1.317 sitrogcon with mifrogon Fertilisation upto 16U /M
2ho hich condent of adivogen ohcorvon with hirhor levels of
niteoren nay bo due fo tho enhoowsd prowth of vesedotive

{Table 2{g, ang (b ond poproduetive {(Table o) and (b, parie
of plont- which focilitnbed hichor rate of ubsorpiien of hie
mripient. Jho .‘Lmact; nitregen contons with anhaneed rakos
of nktropon spplicntion noticod in Wic study o inline with
the findings of many vorkorsy vises Rojan end fankovan (1974,
Al-Puche and Al-Youmdo (39981, loyyar and sawavbar (1980),

chao ob ple(1992,¢ farh gk 5i.(2902) ant “odon ob als (1903«
Aeeomiing %o Bhove and Tyagt {1972 waizo ovon varicties Siffor
in thody mutrient romovel and thovefove in thelr forklileer
reguiveasnies  Foueth ol Bolow of nl. (3D84) obecryved incyeaso
dn the nliropen cunccrbration in rlonce In renronss to Gifferen
aitrosen conocntration. The anpliination of nidrenon rdehs have
Yrofiecd mopn roots which fnturn wighi have focllitated pore
abeorption of nutdicntss The supply of phoophorn. and potuch
“daht havo alon led $6 (o orsesy uwpinko of nitvoscds

Be848s  phorihorys contont of sraln and shovor.

Tablo S{a and (b, rhowed clizarly tho offewt of difcovent

lowsla of nitzogen in ineressing dhe shos-hopus content in



plagta.  The hicher lovals of shosrhorue combont ~dght probably
Bbe dus to the fovourable effood of balanced fordilizations

The increace Iin plant phopshoras ocondent wiik highor doces of
nitvogen cur iy ab-opgod in thic otafy So in line vith the
Lhndinge of Svbranoniun cf 2. {3902 - dhe ovallabilility of
ritporen ot Buce helsh oface rdght hove ohimmlatel the vogstative
Goowth which intarn 1od to Boklop sboorviion of shosshorus.

Selede  stdmonium ooiviont of meadn and ehover.

Thd cigeificontd oflcet of 430 cront lovsle of nidteoron on
tho notacslun ssatent of cvain and ghovey uar vory closrly
yovonton lit the Tables 3{a, and (b,« The highor lovols of
nitrogon ravo cdpnliicantly lower valucs for the potacsius content
ol rendn and hichor valucs for rotansios contont of «fovurs
Hatarally thoe highoy Jozol of B,2:8 nlrht hovo Zod be o bobicy
ebrorpbion of ~otaralun by ciever ond heuso woglotoring lovep
Jotacsian condent In this dpratsonie  Duo o the bobier ab-ope
rhlon of 2ot sium by the odover, the contont of £% in praln

ssizhd hove deopoadod.

Sxfie  Uninke of mslor sutrlonts

Salele  HiironcHs

% iz roos Yhat the cfteet of nitrosen way signdificont

woo on the uptoke of nltvoson by sland. Thoewe wao oropreosive
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Laopenoe in nitveson vk with inovoasing lovids of nltroron
apdo . kg §he. A Foforonce Yo the Toble S{a and (b on
the nitroson conbent of graic and odover also vevealed that
the nlsrogon conbkond upreased vith bighor lovels of nitrogc.
Dado on dxymiter produstion (Seble 4 2 ond b: also posopded
hlgher values ulih bichor levelr of nitrorons Thoyofyro 1% is
nobaral ot thoe aedake v altwroron vhich wor sospubed from
theso valeos glse choved $he highor values otk hicher leveln
of nitrorsne  Trinlo conduetcd by tadds mud  anBevan (2078)
rovenlon that osteke of altwonen wae hicher with higher lovels
of nEteogene

Fhoro was an aoprealsblo Ineposce in ihe updake of
whirogon by nalze srep with incrsesing leveln of alivogons
spolieation &2 the 18k /b resulicd in The an.dnun wotake
of 11558 kofhoe  Thoe efieet of nlfreson mo-dication an iho
wetake of nliwegen kad beca pewrided by many verkore. “hovea
£t 83.{1975). Al~Rudhn and Ad-Younls (1570., Tripushi (3998
danges (3993 & Doop aod Renjodh “inch (1070, Boud and dolan
(1903 wwdln gb al-(1980, and Bolow ob nl.{108%, ronowbed
#at inereacing lowel: of nitpogon yesaltod An hishoy wer aent
o plank nitrogen romudiing in inevenrcd nitvoren w talka.

5x8e2s Bme-horuc,

&

Inwenred onplicotion of dtremn roculiol in nn dnoroase



in Jhoorhorys updale Wy len®~ wde 1B ky A/hne  chosghomas
uotlie ot Whis levelr of Atrogos was picdficantly ruporior
vhen esd-aped to obhcy lover lovelcs Yirrmed (3970: and
*athet and fovasl (1972) zovenled that iho uolalze of shoushwenc
e Bloher vldh hizher lovels of saltrozsne Ritpogon weasn e
faaad o have o ovomonuosd indiuonen  on Hhe vwaltsho and Teanse
location of vhewghoyuss 4 yofowoneo dothe dots on drpesgbier
pocuction (Toblo & o aad b rovealed Yhat ¥ hirhew wrlues
s obtained vith highor lovols of sifyogen. Thepefore he
hdrhcr uptake of thoohosus obouryed in the twontucnt roy be
dao o the vuwlative ayl somlcueniary oflcet of this trentmonts

Babs e Sotansitiae

The dada on the wylale of <otansizs vewcoled thal 15.
1 Bz sfhn seetuced Righest usboke waluer which was on nar with
27 By Nfnae vhe Tableo Ma a0d (B oaod S{as and (b on dxy
satioy ~rofsetion and poloesion eombont of lonl povesded dhod
the Blanest values vore obbeingd -1tk hishor lovels of aitvoscn.
Coanequansly the hizheot veloer of nyieko of wolareiun in fhia
troatnnnd ray be un o the audlilvo ofvocd of gl) thouo.
Bajm and faud {1979 wecordod Bhat the tokal rouowval of ~otach
inezsw o4 &, vociably 12tk the aspliendion of nitrogon alone
and wlro nlbrogen An conbiuation with phoshhorne, vhich wa
a poelatoe wiih inercnnced dmyuobecy _rod.otion. The of.acs of
altrogon @l ohoe hwrps wor largoely boosure of hWigher grain yield
whilo that of -ofaroius woe woo W0 rromdcy avallebilily of hils
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elovont fo e -lands (9ol oh ale, 1995 - Adoverdiag Yo thoo,
the zate of a-plication of ‘orBiiissre lafluinecd e pofaseiom
wobaie and this 6o rmo caindy the contribudion ef tho ingrovoe

pent In creln end ol dopumetor mrodustlon

B.7» 081 mealyuls

Se?ale  Sotd alfrocon oonions of dhe oail.

The rooulbs sresonted 1o Toble 6(n; and {b, shouod Shat
dotad rdivogen pontent of oodl alior orouping oo Inflsoncsd by
lovels of niteoscn. The soil v zades oo hish with rorroot
to nitrogon obatue. Compared to the dmluial vtatun oF zoil
altrosen {Tablc 1. and Inercaco wer obocywad dm the eontond of
total nliveson ofder evodnge Tho inoroare any bo duo o the
Anczailisction of dho organic Jobicr avellebio i the roll,
sicwoblal actlon citsrss Howovor $he pooldvosd onnlyele of roil
fror nicher Iowel nitrossn tooatod - lode chored nipnificant
imgrcare in the copdbont of Yotnl nlirosen whod Soupared 40 lowew
lovel altoopen troaded plote. dhe Posulds olearly chowsd o
wrond of donlotion of toval aldveron vith leweleovels of nitwoson
an aeovared o dnldel obatus oF codl nlfvonen.  Buh for dhe
Richout lovel of midroron, thove vpe o donlotion of nuteiont
~dtus of codl ovon affer the cporinens. Thi: ovenls the et
Tt the lowoy 40 oyl pye no% adogaate $o maindtalin coll
Feriliity istuc afber roetlng the eron daands.
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Voriotior dic ot aiflor &n Whule «ffoct on rooidusd of
codd allvogone  Movewor, ke veriely denus-d o.twached tho

padonn condont of nltyogea fvon the Loik.

5.7.2¢ avpilabio ~boshorug sonbenk of dhe rofle

Paealts ppe.ooked in sable (o, an: (B chowed that tho
aveliablc ~hosshords contont of W oolil gfdey hayvent wao -
Enfluenend W lovels of adtronen, vardedics and A% intoraction
efioohs Tho ovollshle ~bor horan ofntus of he ool wan low
{Tabis 1. » The dato chows? that thepo wag Co-lition of
aveiloble <hospbome conbent oF the sold vith fnoweasing iwvels
off nitmdrcns  Thbe chown dhat thers vhe dégal%’siml of vhor homes
abfop ~lant nofake with the Jower lswels of nitrepess Thus fhe
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