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1s INTRODUCGTION

Jindzo (Zoe mays In ) occupios a unigue position anong

foodgrains because of its adaptability to wide range of soil

and clinndic conditiona« It ic ono of the importont crops
| vhich not only meets tho dietary nocds of nan but provides
raw materialc for o wido voarloby of industrial products also.
Because of ‘tho above qualitios énﬂ olso of its world wido |
dietribution and lower prioo, maize-hun a widor range of uscs
than any other cereale It iz used in direet human consumption
in industrially procoased foods, as a livostock focd. In
addition, industrini non~food products like starcﬁes arc also
nroduccd from maices  Recently there hac been intoroct in
using nmalce for othanol production s a substitute for peitrolcun
tasod fuola. '

. T%-has been provod beyond doubt thét use of hybrid |
vordotios is the Loy %o highor yieclds in molzos Hybrid naico
being a hoavy feeder is found t6 be vory rocponsive to fextilicox
ruatricntscs The average grain yicld of maiae in India ic
: vonortcd to bo vnry'low (1 ton/haje Howover, the yields updo
11l.5 ¥/ha havo boen reported at certain places through ioproved
agronoale practices (Jaln, 1981} It is very correceily saild,
"the pun nover cots on a growing madce cropt.  This Ao becausc
of itz physlologiecal adaptobility +o widely vorying caoroclimatic
condltion. ' o
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1. INTROLDUCTION

lndze (Zoo mays L. occuples a unigue positlion among

foodgraing bocsuse of its adaptability to wide range of =oil

and clinatic cqnditionn. It iz onc of the importont crops
| vhich nos only moots tho diotnry nocds of nan but providoes
rav materials for a wide vorioty of Industrial producta olso.
Becauce of tho sbove qualltica éna elso of its world wido |
distribution and lower price, melze hao a wider range of uses
thon any othor coreal. It is used in diroct human concunption
in indusirially vrocoased foods, ac a livestock foed. In
addition, industrigl non-food products like starohes arc also
nroduced firom maine.  Rocently there hac been intorost in
using nalce for othanol production as a substituse for peirolcun
based fucle. - '

-It-hao been proved beyord doubt thét uso of hybrid
variotics is tho Loy to highor vields in maimos  Hybrid nairo
being a hoavy feeder is fbﬁnd t6 bo vory roecponsive to fertilicor
rmatriontss  Tho average grain yicld of maize in Indio ic
| renorted to bo vcryllcw (1 ton/haye Howovor, the yiclds unto
11.5 t/ha hawve been repobted ét certain plocce throuch impwoved -
agronoaic practices (Jain, 198L)s It is very corrcetly cald,
she pun never cobs on o growing maize erop®.  This 4s because
of 1ts physiological adaptability do widely vorying asroclimatic
condition. ' -
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Fordtilisotion of noimo with nidrogen nlays an
important role in increcsing productivity.  Identification
of cuitable voricty and opihimim doco of aitrosen is on
inportant ctop towards cccurdng hicher yicld in moiso.

Crop breoder: have developed hybrid ond composite nmnise
vorietice which haove much groeator yiold potontials than the
ndogonour poico vorietics.  Soveral reocorchoro liko
Doonalshi g% al (1975, Shorma (1078, Renjodh siagh gt ol
{1931 ), Holcmaoni (1980), ~insh (19825, sinch gt al

5 ol
(198%; cnd patel ot pd (1985! hove roporied that cuitabloe

L~.-

modoe vorieticen ond propor pitrosen fertilizotion havo

profound influcnce on yiclding ability of nnico.

High yicld notentinld of hybrid ond compocite moln

»

hodé lood itn cultivation in diflcrent g

%

to of the country.
For the cuploitotion of yicld potontials fron theso
comporitor and hybridn alco, propcor ferdtilization is o muct.
On account of tho voot variastion in +the arroclinntic rocionn
of the counbry it lo vory important to Initiato ctudics to
coroon out tho noot ouitable hybridso or coaposiitos and the

oot aeconomic loyvel of nitrogon.

In Kerala 1% in not grown ontensivoly czcopt in the

border oxens of Tanil Hadu ond Earnotolio. Hovewer, proontor

ponsibilitios oxdst ia fthe mordially shaded oveas uador

cocomut treer Lor the culbivabion of mnize in the rtate ac

reveelded in a previous cuporiment conducted ot Vellayand.




another potenticl arca awvailable for the purpoce ic tho
ice fallowe cpread ovor the entire otote with sufficicont
cource of irrigation. Howovor, sultable varictsy of mniso
and nitrocon ¢one hove not beon identificd undor the rico
Thorefore an experinent han beoen

faliow situetion so fov.
ted in tho vico £zllovs during tho oumner seoason with

the following objoctives.
he most cuitable varlety of nalize $o be

l. To find out ¥
crovm under »ice frllows condition.
2. To f£i: up the opiimum doge of aitrogen for cach varlety

or rice frllovuz condition.

unad
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2+ REVIEV OF LITERATURE

The available literature on the influence of
nitrogen on various growth characters, yiecld components and
yield, quality parameters and uptake of major mutrients by

maise crop are reviewed here under.

2.1. Q@Growth Characters

Growth characters of maize aro probably more limited
by a deficliency in nitrogen ‘than by any other nutrient
{Gangwar and Kalra, 1981). Considerable improvements in
the goneral growth and drymatter accumulation of maize
plants by the application of fertilizer nitrogen have been
reporbed by workers like Ahlawat et al (1975) and Singh and
Guleria (1979).

2.1.1. Plant height

Nitrogeon application has a positive effect on height
of plants. Hair ot al (1966) reported that there was a
lineer inecrease in plgnt height with increasing levels of
nitrogen. Rajput‘gi,é; 119703 suggeated that the increase
in nitrogen rates were accompanied by a linear increase in
plant height upto a level of 160 kg N/ha. According to
gati and Panda (1970) increase in the rates of feritilizers
resulted in an increase in plant height. Sumball and
Omprakash (1971) reported that nitrogen had chowa a
significant increase in plant height and maximun height of



290 cm was recorded at 120 kg N/ha. Mandloi et al (1972)
concluded that the crop growth expressed by plant height
was successively improved with an increase in the rate.of
nitrogen. Sharma (1973) in his studies én the response of
maize to nitrogen fertilization revealed . that the increasing
rates of applled nitrogen increased the ﬁlant height.
Rajagopal and Morachan (1974) observed that nitrogen signi-
ficantly increased the plant height. Rajan et 2l (1974)
reported that the plant height was maximﬁm at the highest
dose of nitrogen (120 kg N/ha). Sattar et al (1975) found
that maximum plant height was given by fiint maize with

180 kg N/ha. El-Sharkawy et al (1976) observed that the
plant height was increased with inereasing nitrogen appli-
catioﬁ. According to Rathore et al (1973) there was a
steady increase in plant height with inereasing levels of
nitrogen. They also reported that the plant height of
variéty Vijay was higher than Gamga-10l, :but the difference
recorded was not significant. The result of experiment
conducted by Gangro (1977) revealed that the increase in
applied nitrogen upto 300 kg N/ha increased the plant height
Again Gangro (1978) reported a linear inérease in stem I
height with increasing rates of nitrogenlupto 200 kg/ha.
Mohammed et gl (1978) reported that the height per plant

increased significantly with increasing levels of nitrogen.



According o Salem and Aly (1979) there was no
significant difference beitween cultivars in plant helght.
Muthultrishnan and Subramonian (1980) reported that the plant
height increased linecaxrly with increasing levels of nitrogen
fertilimation. chafenalé et al. (1981) suggested that the
grovth components of malze werec increased by increasigg
nitrogen fertiliger levels. Singh et al. (1982} reported
‘that nitrogen application to maize increased the plant height.
Similar trend was observed by Chao et al. (1982) and Salem
et al. (1983). Adeteliyo e% al. (1984) suggested that in
malze shoots, stem growbh appeared %o have been 1nfluencéd
mostly by nitrogen application.

However, reduction in plant height with increase in
nitrOgen levels was also reported by many workers., El-Hattab
et al. (1980) obtained a deerease in plant height Qith increa-
sing nitrogen rate. Yazhya snd Andrew (1981l) also observed a
negative responsé in plant height. Russel (1984) reporfed
that the effects of nltrogen ‘treatments were not significant
for plant helght. Fareh et al. (198%) reported & posltivo
but diminishing response to increasing levels éf nitrogen in
terms of plant.height.

2»1.2, HNumber of lcaves per nlant.

© According to Rajput et al. (1970) number of leaves
inereased linearly with increasing lovels of nitrogenous



fortilizers. Hatl and Ponda (1970} reported linear increacoc
in the nurbor of leaves per plant with increasing nitrqgen
rates. sumball and Omprakash (1971) reported that eveonthough
the numbor of leaves por plant was not sffected soignificantly
with increasing lovels of nitrogen indlvidually, the maximum
nucber of leaves was recorded at 90kg N/ha.  The results of
experiment conducted by Gangro (1977} showed increase in the
nunber of leaves poer plant with increoased rate of nitrogen.
Yahya and Andrew (198Ll; chowed significant lincar increasé in
leef nunber with 1néroasihg letels of nitrogen. Adotiloye
ot al. (1984%) suggested that the leaf growth hds been inflﬁénced
" mogtly by nitrogen feffilization. |

2.1.3. Leaf Aves Index.’

Saxena and singh (1965) estimated the use of a factor
" 0,75 for soaverting the product of length and' morimum width of
melze leavos 4o & olosed approximetion of the actual leef area.

Héti and Panda (19?0) suggestod that the leaf area por
plant increased as a result of the increases ‘in the rate of
fertilizerss According io Rajagopal and lorachan (197%)
differences in LAT was reported to be increased by the éppli—

- catlon of nitrogenous fortilizers. Krishnamerthy et al. (1974
reported that inereasing rates of nitrogen had a significant
e:fec% on leaf area index. Studles conducted by Kuznetsov (1979)




revealed that the increasing fertilizér nitrogen rates

from 60 to 180 kg/ha increased the leaf area index. The
results of experiment conducted by Krishnamwnrthy (1975)
indicated that sumer planting exhibited faster growth of
crop enabling early achievement of larger leaf area index.
later Gangro (19777 showed that the leaf area index was
increased viith increasing nitrogan levels. Ignatova (1978)
reported that the applied fertilizers increased the leaf
area per plant. Mikhail and shalaby (1979) found that high
rates, of nitrogen had a significant influence on leaf aren
index. Athar (1979) studied the phﬁsiological characterlis-
tics of hybrids and found that the mean leaf area index
increased with increased application of nitrogen fertilizers
and the mean leaf area index at high grain yields occurred
at 100 kg N/ha. Investigation carried out by Eliae et al.
(1979) rcvealed that inercaced rates of nltrogen had a posti-
tivey effect on loaf aerea index and meximun dry matter yield
was obtained at a leaf arez index of 5H45.

Later El~-Hattab et gl. (1980) showed that leaf arez
and leaf arca index were increased with incrcasing nitrogen
rates and the leaf area index wms greatest at silking.
Studies conducted by Gangwsr and Kalra (2981) found that the
leaf area Index of rainfed maize inereased with increase in
nitrogen rates from 40 to 12¢ kg N/hae



Masy (1982; suggested that the highest ylelds were
acsociated with 6-6.12 leaf area index.  accordlng to
Salem ct al« (1983) nitrogen application indreased tho
leafarea index significantly.

2.1.4. Days to Siiking

Studies condueted by Sharma (1970) )revealed that
the application of higher doses of nitrogen enhanced the
days to maturity by a wecke According to Mandlol cit al.
(1972) early silking was recorded with the application of
nitrogen at differont dose. They aloo found that the
number of days to silking after planting wes significantly
lecss by 6-10 days with the application of 160 Xz N/ha.
Sharma (1973) suzgested that increasing the rates ofl
applicd nitrogeﬁ decreascd the days to siliking.

Rathore et al.(1976) found that the silking was
carliecr with 160 kz N/ha by a margin of 10 days over
control. This result was in accordance with the results
of Sharma and Gupta (1968)s  Athar (1979) reported that
the days to 5(% silking incrcaned with increasing plant
population but decreased with inecreased nitrogen ferti-
lization.

El-Hattab et al. (1980) found that increacing level
of nitrogen led to cerly silking. Later Yadav et al.
(1983) observed that the application of 70-120 kg N/ha
encorraged the days to silking by 5 td 7 days.




1D

However, according to Nair ot al. (1966) earlincss
is cobbing wac not significantly influenced by the various
nitrogen treaﬁmenﬁs,

2e1650 Drymatter Production

Virmani gt al. (1970) reported that increasing
nitrogen rates upto 150 kg/ha had a sié%ificant cffeot on
drymattef production lLater Chan and lackongic (1972) found
that the nitrogen increased the érymatter yields during
vegotative growth. Gill et al. (1972) found significant
increased in drymatiter yield with increasing niltrogdn levels
upto 100 kg/ha vhile Krishnamwrthy et al.(1974%) in a varie~
tal trial reported that the highest value of drymatter wan
recorded by Dececan with 200 kg N/ha. Agarwallgglg;.(19?4,
repoxrted that therc was a signlficant increase in the yioeld
of drymatier with increase in nitrogen application. Accor-
ding to Ahlawat et al.(1975) nitrogen fertilization increascd
the drymatter accumulation and the rate of drymatter accumu-
lation was‘fés%er in nitrdgen fertilized plants and the per

plant dryweight increased conitinuously upto 90-95 daycs.

Later, Martin (1978, suggested that the highes
drymatter yiclds were obtained with the combinations containe
ing the highest proportion of nitrbgen. Hamigea et al.(1979;
and Mikhail and Shalaby (1979) reported an increasing trend

in drymatter production with incrcased nitvogen rates.



Kuznetsov (1979) observed that there was & relationship

between fertilizer rates,, increasef in biomass production

and drymatter accumulation.

According +to Elias et al. (1979, this increasing
trend was observed only upto 170 kg N/ha. Similar results
were obtained by Nayyzr and Sawarkar (i980) also. But
Vuthultrishnan and Subramopian (1980) reported that the
plant drymatter increased linearly with increaking levels
of nitrogen, maximum drymatter being recorded at 180 kg N/h

Stoyahov (1983} reported that increasing NB rates
favourably influenced the chlorophyll qontgnt which inturn
‘was correlated with drymatter accumulation. Iater
Meisinger et 2l.(1985) found that the corn drymatbter yields
exhibited strongg nitrogen response.

2.2, Aii@mﬂ Components

2.2.1. Nﬁmber of Cobs mer plant

Studies conducted by Singh (1964) showed that
nitrogen increased the number of cobs per plant. Sharma
et al. (1969) reported that increasing rates of nitrogen
had a significant effect on the number of cobs per plant.

Sharma (1973) also reported an increase in the number of
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cobs por plant wlth increascd rates of aprlied nitrogen.
Later, Sattar et g21.(1975) observed hlgher number of cobs
per plant with 120 kg N/ha. Rathore et al.(1976) found that
‘the number of cobe per plant increaced significantly with

increase in nitrogen levcic.

The recults of field trials conducted by Brar and
Khehra (1977) revealced that there was an inecrcaséd in ‘the
mmber of cobs per unit area with increased ratc of applied
nlirogen upto 150 kg/ha.  According to Kayode and Agboola
(1981, nitrogen affected -the number of cobs per plant.
Later Short_gﬁlg;. (1982) also reported an increase in
nuaber of cobs per plant with increased nitrogen. siéilar
trend in numbor of cobs per plant was reported by Karim
et 8l. (1983; and Adetiloye et aol. (1984). Russel (1984)
also observed cignificant linear increace in the number of

ears per plant with increased nitrogen levels upto 240 Kg I/l

2:.2.2. Number of grains por cob

Rajput ¢t al. (1970} reported that inereasing levels
of nitrogen not oniy increased the number of cobs per plant,
but incraased the number of grains per cob algo. Sihilar

trend vas secon by Avora et 21: (1973). cattar et al. (1975,
observed & highor mmber of grains per car with 120 kg [/ha.
According %o Rathore gt al. (1976, the number of grains per
cob chowed a linear inerease with increasing lcvels of

nitrozen upto 165 kg/ha.

*
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Krishnamewerthy et al. (1977) found that the varlety
Vijay had #he highest number of grains (491) per ear.
Later Al-Rudha and Al-Younis (1978) observed an increasing
trend in number of grains per cob with increasing rates of
nitrogen. Kharkar (1980) reported a linear increase in the
grain weight per ear with increasingllevels of nitrogen.
- Iuthukrishnan and Subramonian (1980) found that the number
of grains per ear showed a positive effect with each

additional level of applied nitrogen.

2.2.3. ILength of Cob

Hati and Panda (1970) reported a linear increase
in cob length with increase in fertilizer nitrogen upto
100 kg/ha. However, according to Rathore et al. (1976) the
length of cob increased linearly upto 160 kg N/ha. Further
Gangro (1978) observed that the ear length was increased
with increase in applied nitrogen upto 200 kg Nh/ha.
Similar increasing trend in earlength with increased
nitrogen upto 200 kg N/ha was veported by Shalaby and
Mikhail (1979) and Sciput et al.(1979). El—ﬁa't:‘l_:_ab et al.
(198¢) also reported a similar trend with all yield com-
ponents. Studies conducted by Muthukrishnan and Subramoc-
nian (1980) revealed that the length of cob was increased

with increasing levels of . nitrogen in e¢v. Ganga-5.

The results of experiment conducted by Subramonian
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¢t 8l1.(1982, revealed that the cob lengih exhibited
prograssive increase with each additlonal level of nitroger
starting fronm 60 kg N/ha. lator Ruscel (19084) observed a
significant linear roponse in ear length higher dosos of
niﬁrogén. Adetiloyo et al.{1984) also obmerved an incre-

ase in cob lcngth with nltrogen fortilination.

However, Kamim ¢t al.(1983, sugzested that the car

length was unaffected by nitrogon feortilization.

v

A

2.2.h. girth of Cobs

Nair ot al. (1966) found that therc was an increase
in the glrth of cob with increase in nitrogon levels.
El-Sharkavy cb gl.(1976) reported an incpeaco in the
diamoter of cobs upto 104 kg M/ha. Rathore ef ol. (1976;
observed that tho thickness of cob increased linearly in
girth upto 160 kg N/ha. subramonian et al. (1982; aluo
revorted significant increase in the girth of cob with
increasing levels of applied nitrogen. Reecent investiga-
tion by Russcl (198L; showed sipnificant linear regponse

in $he car diameter with different levels of nitrogen.

2.-2.5. Veight of Cob

In ficld trails conducted, Mair e} al. (1965,
reported an increase in nitrogon level. Hati and Panda

(1970; roportod a linear increasc in cob vieight with
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increaze in fortilizoer nitrogen upto 100 kg m/hg. Tho
results of investigation done by Rajan and Sankaran (1974,
revealed that the cob woight was influcnced meinly by
different levels of nitrogen fertllization. Rathore et al.
(1976; found significant increase in the weight of cobs with
the addition of nitrogen upto 160 kg N/ha. The results of
field +trial conducted by Brar and Khehra (1977; revealed an
increase in cob weizght upto 150 Xz K/has similar increasing
trend in cob weight with increased nitrogen upto 200 kg/ha
was reported by Shalaby and Mikhall (1979}, Sciput gt al.
(1979, El-Hattab ot al.(1980) and Karim ot al. (1983).

But accordling to Kharkar (198C) the increasc in cob weight
vas only upto 160 kz N/ha.

2.2.6. Thousand grain weight

According to Singh (1964} application of nitrogen
fertilizers increased the weleht of grains. But studioes
conducted by Nair et 21. (1966; revealed that nitrogon
levels . -had no significent effect on the tost weight of
gralns. Houever, there was a progressive irend showing that
as nitrogen level increased the test welght was also incre-
ased. The lack of significance may be because tho differ-
ence botween levels of nitrogen may not be sufficlent o
ehow a significant increase in the test welght of graing.

Rajput‘ngg;. (1970) reported that nitrogen levels
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upto 16 kz/ha increased the thousand grain weight significantly.
Tripathl (1971) observed that the best weight of grains increased
linearly with increasing nitrogen levels. Sharma (1973) also
observed a lineay increase in thousand grain weight with increased
rate of applied nitrogen. Rajan and sankaran (1974) found +that

the grain velight was influenced chiefly by lovels of nitrogen.

According to Rathorc et al. (1976) thousand grain woight
increased progrecsively with increasing levels of nitrogen upto 162
kg/ha after which it showed a negative trend. Later Subramonian
(1977, reported that applied nitrogen increagsed the thousand grain
weight., Krishnamanrthy ot al. (1977) found the lowest thousand grain
weight (232 g) in Cv. Vijay. ] )

Al-Rudha and Al-Younig (1978} observed an increase in thousand
grain weight upbo 120 kg N/ha. However, according to ceiput et al.
(1979; the increacing drend in thousand grain weight was scon unto
200 kg N/ha. shalaby and #ikhail (1979) also observed increased
thousand grain weight with 200 kg N/ha. But Kharkar (1980) in his
rainfed trials wlth hybrids recorded a linear response only upto

160 kg /ha.

Studies condueted by Muthukrichnan and Subra&onian {1980
revealed that increasing levels of niltrogen increased the thousand
grain weight. The rosulis of invesﬁigation done by Subramonian of al.
(1982) showed that the test weight of grein increased with successive

apnlicatiion of nitrogen.
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Later Russel (1984%; reported a linear increase in thousand

grain weight upto 240 kg N/ha.

P 3 Yield

Neir et 21.(1966; observed a linear increase in
grain yield of maize with fertilizer nitrogen at different
levels. According o sSingh (1967), the grain yiclds
increased with increasing levels of applied nitrogen only
upto 89.67 kefha, but higher rates wore not effective.
Singh and Sharma (1968; found significant increase in
grain yield with 80 kg N/ha. Nair and Bains (1968)
reported that the highest yields were obtained with 120 kg
/ha. But Overton and Long (1969) in their studies with
‘graded doses of nitrogen in maize observed maximum grain

vield at 150 &Iz N/ha.

Tevary et ale (1970) reporied a linear increaso
in grain yield vith 150 kg N/ha. Hati and randa (1970)
observed a linear increase in grain yield vith fertilizer
nitrogen upto 100 kg N/ha, vhere ac Rajput ot al. {(1970)
reported a linear inercase in ¢raln yield upto 180 kg N/ha.
Vorma and singh (1971) reported that increasing nitrogen
rates from zero to 150 kz/ha increased the average grain
Yyhelds from 0.97 to 3.07 4/ha and furthor incrcase in

nitrogen rates decreased the yields. The linear response
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of maize upto 180 kg N/ha was reported by shah et al. (2971,
Sumbali and Omprakash (1971) obtaié;d}maximum grain yleld
.with 120 kg N/ha. But Srivastave ot al. (1971; observed a
gignificant yicld increase with nitroggh 1evel vpto 160 kg
N/ha. According to Rathi and Ali (19?2x applib@tion of
nitrogen exerted a linear increse in grain yiolu\dbto the
highest dose of 120 kg Hi/ha. Similar hineaf incgéaue 1n
grain yield vas roportded by Sasichar and ¢ adanandan (19?2) N
durinzg sumer in red 1oam‘soils of Kerala. nand%pl et al.
(1972; showed a significant incrazase in grain yield vith

increase in nitrogen lovel upto 160 kz N/ha.

Studies conducted by Sinha and Umar (1972) ;ndicated
that the yleld of maige increase& vith nitrogen applicatibn
upto 165 kg/ha, but decreased at 220 kg/ha. Applied nitro-
gen showed both positive lincar and a negative guadratic
effect on yields. UViith the higher nitrogen rates increades
in yield rosulted froa nitrogen fertilization. but the
yields decreaced at nitrogen rates above 224 kg/ha (Powell
and Viebb, 1972). . Krishuandorthy and Veeks (1972) also
observed an increase in grain yield upto 160 kg ﬁ/ha, but
declined beyond this level. But Power et al.(1972) reported
that the corn productlon was highest at 110 kg N/ha.

Mplik (1973) found a significant increcase in grain
yield upto 120 kg N/ha, vhile Arora ot al.(1973) obtained a
significant yileld increase upso 150 kg li/ha. Signifiocant
increase in yileld with 8¢ kg N/ha was reported by Dunsarwal
ek al. (1973).
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Joginder Singh (1974) roported that tho application of
nitrogen from zero to 240 kg N/ha increased the grain yields.
The rosults of experinent conducted by ShnpmughaCSundaram_gg‘g;.
(1974) . shoved that increasing nitrogen rates from nil to 72
kz/he increased grain yields fmem 3.4 o 5.19 t/ha. Rajan
and Sahkaran (197%) rocorded the maximum grain yiéld with 120
kg; /ha. This was in agreement with the studies conducted by
Agravrel ot al.(197%), Bajan et al.(1974; and Reddy and
Kalizopa (1974).

The results of trials conducted by Bhavkhakur et al.
(1975) and iehta and Kothari (1975, during summer revealed that
the nitrogen rates of 160 kg/ha resulted increaso in the average
grain yicld. But Kumarasvamy et al. (1974, observed a lincar
increase in grain yleld vith increasing nitrogen apniicétion
upto 180 kg/ha. Thore vas an inerease in grain yield with
increase in nitrogen rates though not significant as rceported
by Raidu and Reddy (1975). sandhu et al.(1975; obtained the
highest avorage yield of 6.19 +/ha at 150 kg, N/ha and lowest
yield of 3.91 +%/ha. Dwere obtained at 59 ke. N/ha.

Hathu Singh gt al.(1976; oboprved that in sandy loam °
s0il, increasing nitrogen rases from zero to 120 kg. ii/ha
increased the grain yields from 1.49 %o 2.9 t/ha. Bl-Sharkawy
ot al.(1976; and Verma and singh (1976; observed a lincar

increase in grain yicld upto 120 kg. N/ha, afier which led %o
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reduction in yicld.  But significant responce were obtained
by Sieclu et a2l. (1976 upto 82 kg N/ha.

Reddy et als (1977}, Brar and Khehra (1977) and
Bhushan ¢t _glul'(197?)rfound a significant yicld incrensc with
in;rcase in appiied m'trogcn upto 150 kg/has. The results of
crperiment conducted by sontos and Dlsen (2977) rovealed that
n:‘l:trégen fertiiizem significantly inoreased the grain yields
but thore was no significant diffcrence in ylcld betweon nitrogo
applied at 75 éi' 156 kg/ha. Raut and All (1977) roported an
increase in grain yield upto 180 kg H/ha. Vatea et al.(1977)
obtained the hizhest g:;-ain vield with 200 kg N/ha. Dghotonde
and Rehata (1977) reported inorcased grain yicelds upto 250 Lg
H/ha. Gonaales. et 8l.{1977) roported that the bect yield of
%.89 t/ha wos obtained from plot given 120 Iz N/ha.

Shixl:la ot 81.(1978) in their studies on the response of
rainfed maize to nitrogon application revealed that tho highe;st
grain yield was obitained with 60 lig ii/lla. Tripathl (1978;,
Singh and sheo rrasad (1978) Hussein and Havinga (1978}, Al-Rudha
and Al-Younis (1978, and Hera gt al.(1978) obtained yleld ros-
ponses only upto 120 kg N/ha. Studics conducted by iloharmed
o al. (1978, and Pracad (1978, rovealod that the grain yiclds
Inereased significantly with increasing Bitrogen ra"aes upto
150 kg N/ha,. Ranjodh Singh gt al.(1979) observed high response

to nitrogen applicotion upto 80 kg W/ha. However shavma of al.
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(1979) and Sood gt al.(1979) obscrved significant response of
fertilizer nitrogen upto 180 kz N/ha. But Rendig and Bpoadbont
(1979) found that 180 kg and 360 Iz N/ha were not significantly
different in yleld response. Koralem gt 21.(1979) reporied e
linear inecreage in grain yield with nitrogen lovels upto 225 kg/
ha but was depressed by highor rates. shalaby and wikhall
(1979) and Salem and Aly (1979, renorited an increasing twend in
grain yield with increasing rates of nitrogem. Scipub ot als
(1979, and Elias et a2l.:(1979) also reporfed increaced grain
yield upto 200 and 17¢ L H/ha respectivelys. But Palacios
(1979) found that 120 kg W/ha was the ﬁost officient nitrogen ;
rate. Zabolyl (1980), Dev et al.(198C; and Halemani ot al.
(198u; reported on yiold increase upto 150 kg N/ha. The results
of triala conducted by Kanur and Rana (1930) and Inshin (1980;
chowed significant yicld rosponse to niitrogen fertilizers upto
120 kg/ha. Vorkers lilke Magdoff and Amadon (1980), Grove ot al.
(2962), Guleria and Singh (1980) El-Hattab gi 21.(2980), Gawacl
{19803, Kharkar (19587, Effimov and Haumenko (1950 also recorded

sinilor obscrvations.

Stanc jlovic and ranbovic (1931 in their sbtudies observadd
that tho optimum rate of nitrogen vas L3¢ kg/ha. [ate and
Clobanu (1981) found that the ecconomic optimum nitrogen rate was
98 - 127 kg/ha. According to lera and iiihalia (1981, higheot
grain ylelds were obiained with 160 I N/ha. Bub Ganguar and
Kalra (1981, and singh et al.(198L; found rosponso only upto
120 kg N/ha. 100 Lg N/ha was found 40 increase %hc graln yileld
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according o Baltarar (1501;, Sazlay and :5in}fé&\ {1981 ,;\\\ end
Eayode and Agbools (1931).

Ciobanu (1981) roportoed that thoe ma inim grain elc.'i \,cm\
achieved with 128 - 178 &g ni-t:rogcn and nore dcononie lolds
yere obtained with 87 - 127 Lpz/ha. Accor&in{; Tiama e'b @_.
(1931, +the oconanienally aptizm rate of xli"\;ror‘" \ranf:,cd i‘rcT
179 b0 19 kr/bas  Bulb Enoop am neid (1981) &*;;v\ictcd “'ha'bq'thc
orbioun nitrogen woo 120 to 187 by ti/ha. Gctm:mot;\ o't: ale (1981;
found ‘that increasing alirogon zaton from O = 180 1 fr

increased the grain yiclds Bomea gf nl. (1981 obﬁoz.‘vgd 85 kg

/ha io tho optizua fortiliszer - dose for obtaining z&’:.tabla
Yicld of high ylolding warlcotlos of malso. . \

B
i

B

sAhajlevie {1992) suzgeoted the optimum nitrogen rate for
obtaining econgole roburn ap 14¢ kg li/ha.  Bud Harinkovie (1982;
and Dawnord and Horaby (1982) obeorved yield reopongo upto
i50 Ly .,/im- Cbramondan ,9__'%: 2Ly (3982 and chort of ale (19982,
and Ruckn (1932, found thad the anplicdbion of sroded dosoo of
nitvogen & hiblted proncunced cffcot on oratn ylolds Bub the
highent yiold boing echioved with 120 kg H/ha as voported by
oy and Padil (Lo02) and Tripathi and Singh (3.982}. Bola-
vbranorian and Cingh (1982, observed hlchey yield ressonso o
nitrogen and thoy found that the calculated nitrosen rato for
saviowm yleld was 177.5 Lo N hae

rﬂ
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iater Okajlma et ;n___}._.(i983; ond Rouf and Iglam (1983;
observed that naize respoﬁds vweoll upto 200 kg N/ha. According
+o Curic and Savﬁ.é (1083; maize grain yield showod appreciablo

_response to nitrogen rates upto 100 kg/ha.  Several workers
vine, Hug (1083) falem gb 21.(1963); Suwanarit ot al. (1983,
Kumar et 2l.(1983; reported that increzeing nitrogen rate
incrensed tho grain yield. Yodav et al. (1983, observed yleld
regponse only upbo 120 kg l/ha.

Grain yicld of malzme increascd sigmificantly with inoreas
in nitrogen upio 99 1:5/113. (singh ot __a_..}_.', 168k)s Forgh ot al.
{1984) obzerved the ylold rosponse wpto 321 kg H/ha.  According
t0 Bl-Hattab and thith (1984 grain 3ieid increazed froa .63
to 6.7 4/Ba vith iné::easim nitrogon vates. Thils resulds was in
agreement with the studles of Below ef al. (1934 and Bzgal
and shinslo (1984% .

Negril:}.a &t ai., {1984, in thoir studies conductlea under
non-irrigated condition revealed that the most ccononmie nitrogen
vate for grain @roducfinn was 143 kg N/ha. Increas.ed crain
yield due to nitrogcnous fertilisation war reported by Brar and
Bhajan cingh (1984, Yabya (1984 podolol (198%) Ki'tur
€% Bla(198%).

Isfan (1985, found aignificent yicld increase with
increased nitrogen rates. According to palmer (1985, yield
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rosponded o nitrogen application and generally the yields
were higher in dry soason than in wet ceason. But Patel gt al.
(1985) found increased grain yield due %o nitrogen application
only upto 120 kg N/ha.

From the results of 4ridl conducted by Gjanamoorthy and
Iruthayaraj (1966,, it is seen that +he majize crop was the best
remuncrative crop in respect of yield, nct profit, por day
income and per yupec invested at a spacing of 50 X 20 om with

120 kg N/ha.

2+3.1.2. (Grain yield of different varieties

charmg and Gupta (1968 reporited a sipgnificant increaso
in grain yield of maigze varioty Ganga safed-2 with increasing
lovels of nitrogen upto 100 keg/ha and there was further non-
significant inerease with 160-253 kg N/ha. Sharma gt al. (1969)
also observed a highest grain yleld responsc to applied
nitrogen at 200 kg/ha in Ganga safed-2. Sharma (1970) in his
experiment obscrved that the hybrid Ganga-5 out yieldoed Vijay
and tho cconomic optimum dozo of nitrogcn was in betweon 145 and
164 kg/ha. pande ot al.(1970) found that the grain yiold of
hybrid maize out yiclded the local varieties. Bapna and Trivedi
(1971 also feporﬁed a linear increaso in grain yield in Ganga
cafed -2 with 150 kg N/ha. But rathak et al.(1971; found that
the hybrids recorded a largo increnent in yield with 10¢ kg N/ha.
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Accoxding +to Sinha and Umar (1972) Ganga safed-2 proved superior
to the hybrids. The results of trial conducted by Jain et al.
(1972) indicated that the hybrid_Ganga—B_anﬂ composite Vijay
gave significantly higher grain ylelds.

sharma, (1973 showed that the Cv. Hi-Starch gave an averagd
yicld of 8.68 +/ha. Experinent was conducted by Chaudhary ot al.
(1973) with recently ovolved maize hybrids and coemposites and
found that they differ in their yicld potential. and Ganga safed
-2 yilolded significantly higher than all other germplact.
According to them, among tho composites Vijay gave significantly
higher yield.

tgheshpal and Panvar (197’1»,:‘ reported that Ganga-101,
Ganga-3 and Type 41 gave linecar recsponsces 0 nitrogen upto
Wk N/ha, and the grain yields at this level of nitrogen
wore 3432, 4.82 and 3.18 t/hs respectively. lieenakshl et als
(1975, repomted that the hybrids Deccan and Hi-starch gave
highor grain yields with an NpPK schedule of 132-66-4& ke/ha
in surmer season and they found that Hi-~starch is suited for

sunmer alencs

Shukla and Bhardwa@'(l9?6) found that the everage grafn
yield of maisze hybrid - Gange~5 increased from 2.2 to 3.3% %/ha
with increasing nitrogen rates from 36 to 60 Lz N/ha. Khad
and 3ingh (1979) repor%eﬁ that the hybrids and composites
yielded 3.1 to 4.04 t/hm.  According to Ekka et al. (1977),
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grain yields of malze cve Vijay increased from 3.26 to 349

1 ‘b/ha with increasing nitrogon rates from 80 to 16¢ kg N/ha.

..-" But Krishnamarshy (1977) obtained a grain yield 0£8.68 t/ha

 in Vijay at 120 kg N/ha.  shinde and Khuspe (1978; formed

that the grain yield of danga-s ahd Ganga Safed-2 given 0-150
kg N/ha increased linearly from 2.35 to 4.64 t/ha vith increase
in rltrogen raios. Sherma (1973} report'ed +that the coonomic
optimun rate was 1B5-164 kg/ha and the highest grain yleld
was obtained with hybrid cv. Ganga-5.

According o Ranjodh Singh ed al. (1980) the grain yiocld

of ov. Vijay, Ganga<5 and Ganga safed-2 were 2,893,21 and 3.57
t/ha respectively. With regard to the varietdl rosponses,

Rai et al. -(1981; observed that average yield of Hi-starch
during Rabi scason was 64 t/ha vhore as during Khariff it
was 3.5 /ha. Sarlkar and Sinha (1981) found that the grain
yz.o'l ds of Agtrbh::.—?é and V::.ac..y were 3.08 t/ha and 2.99 4/ha

ospec tivoly | '

According to tingh et al. (1982) CGanga safed-2 vas
proved as most adaptable among the Indian hybrids followed by
Vijay and Ganga~i. '

Contrary to the above findings, some workers observed

o~
Lo

non-cignificant response and even negative responsc.  Naidu
and Reddy (1975, indicated that the varictics in grain yiold
due 0 nitrogen levels vas not significant. Azain Vei'ma



and Singh (1976) observed an yield reduction with rates of

applied nitrogen above 120 kg H/ha.  shuida and ﬁ%rdwag {1976,
also reported a decreasing trend in yicld with higher doses of
nitrogon above 60 kg N/ha. Iater singh eb al. (1978; also
cbtained same resulis with nitrogen rates above 66 kg/ha. Khen
et al. (2980) reported that nitrogen had no effect on.créin

yield. According to Santos etael. . .:. .o (1983, the increasing
nitrogen fates occelerated the compebition between ear differen=~
ciation and final harvest and thus inhibitedxgrain formation vhich

resulbted in reduction in grain yield per plant.

2¢3.2.  Stover yield.

Rair et als (1966 found that increase in nitrogeon levels
increased the yield of stover. Tﬁis wvas in agreement with the
results obbtained by singh (1967) and singh and charma (1968),
Bapna and Trivedi (1971) and Tripathi (1972). According %o
Sasighar and Sadanandan (1972) also higher levels of nitrogen
viz, 120 kg/ha goave significantly highor yield of stover. This
regsult is in conformity with the findings of sSumbali and Omprakash
(1972, vho reporited progreshive increasc in shover yioclds with
inercacsing levels of nitrogen.

There vas considerable increase in straw Yield with cvery
increnent of nitrogen as suggested by Shannughasundaram et al.
(1974,. Kumaraswvamy (1975) observed that nitrogen fortilization
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progressively increased the gtraw yield. iehta and Kothari
(1975) obtained a sitover yield of 93 quintals per hectare at
20C kg W/ae. But later El-sharkarwy ct al.(1976) obtained tho
highest stover yield with 1¢# kg N/ha. According to Verma and
singh (1976, nitrogen application upto 120 kg N/ha increased
the straw yields. fantos and Olson {1977, found significant’
differences in silase ylelds with increcasing lLovels of
nitrogen. Bul Dahotonde and RaWate (1977, reported an increasc
in straw yleld from 2.21 %0 5.02 t/ha with aitrogen rates from
zero to 250 kg/ha.

According to singh and sheoprasad (1978, application of
120 kg N/ha veogrossivoly produced the highest stover yield.
sinilar incr@aso in stover yield was reported by scveral workers
like Shalaby and iikhail (1979); El-Baisary ef gl.(1980) and
Pineda ot al.(1981; with nitrogen levels upio 200 kg, 150 kg
and 12¢ kg N/ha roéspectively.

Gawad ¢t 2l.(1980; reported that straw weight inecreaced
with increasing niirogen applichtion. Ranjodh Singh ot al.
(:L98(:'yr reported that the stover ylelds of Vijay; Ganga~-5 and
Ganga safed-2 vere 6.31, 6.9 and 8.C t/ha rospectively. Singh
et 21.(1982) suggesied that the ctover yield improved with
different levels of nitrogen application. Burnard and Hornby
(1982) abseorved significan® increase in the forage yield upho
150 kg 1/ha.
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Z+3+3. Horvest Indez.

Mikhell and shalaby (1979) reporited that the harvest index
inereased with increased nitrogen ratés. Similar rosult was

obtained by Rlias et 8l.(1979) also.

Invesﬁiga%ions conducted by Grove © et al«(1980) revealed
thats there was no signiflcant change in harvest index with
increasiﬁg fertilizer nitrogen rates.. According to Temecolf
{1983) harvest index ﬁas ‘the éame for high a2 well as low

nitrogen levels.

2.4y Effect of nitrogzen on grain guallby.

Increased protein conlent due to application of nitrogen
was roporited by many workers, viz, Luber et gl.(195%;, Hunter and

Yunger (19557 and Puntaniar et al.(1965).

Labgshina and Moslov (1967) found that the prosein conbent
of maize grain was progressively and significant increased by

inecreasing the nitroszen levels.

Investigation carricd ouk by shukla and VYaseay (1970, found
that the high protein eontent is notb only a vardetal charéeter
but it can.be inoreased o 10.427% by the application of nitrogenou
fertilizevs at the rate of 112 kg N/ha. Tripathi (1971 also fourn

inereased protein_eontent with increasing levols of nlitrogens
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Singh Verma ek 8l.(1972) found that lncreased doces of nitrogen
application increased the protein content in grains. Gill et a2l
1972 roported that application of nitrogen @ 106G lkg/ha showed

g, marked Increoase in crude protein content of hybrid maige.

Studies conducted by Guptg_gﬁ,g;.(l9?2) revealed that the
nitrogen concentration and hence #he crude protein in grain were
pignificantly increased by the spplication of nitrogen. Sinha
and Umar (1972, obgerved that the proitein contont inoreased with
increasing levels of nitrogen. This vas in agrecment with the

zf%ndings of Chowdhary ot al.(1973).

According to Shammugasundaran et al.(197%) the cffect of
increasod fertilizer was scen in +the crude vrotein content of
grain vhich was inereased upto 72 kg H/ha and thero afher it
declined. Rajagoral ot al.(197%; reported that the differont
levels of nitrogen increased the probtein content of +the vhole
plant. Reddy and Kallappa (1974) conducted studies on the effcet
of graded doses of nitrogen on the protein content of grain in
maize and found that the grafn proiein conitent in maize inereascd
vith inercasce in applicd nitrogn upto 150 kg/ha. Perry and Olcon
(1975, alco found +that nitrogen levels influenced the protein
contont of grain. Vorma and singh (1976) found ¥hat the protvein
conteny of grain vas improved by increased nitrogen application.
Subramonian (1977, found an increasc in grain protein content

with increagsed doses of nitrogen fortilizors.
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Investigations carricd out by Sadiq gt _a_:_!._a(lg'??\; found
that the nitrogen fertilisation upto 200 kg N/hg iﬁcreased ‘the
protein content of graine. According 0 Rendig énd Jimenoz
(1978) as the lcvol of nitrogen fertilizers increased, m'.'érogen
concentration in the graln rises as a rcsult of which the
protein contont wasc increaced. Gangro (1978) in his study found
that the grain protein content wan inereasced by inoreasec in
applicd nitrogens The results 6f experiment conducted by
Lixandru et al.(1979) showed that grain protcin conbent ranged
from 101 o 1L.&) at 200 kg N/ha. Rendig and Broadbent I1979)
reported that grain crude protein content inereased from zoro
to 10% when apialied nitrogen increased from zcro to 92 kg/ha to !
180 and 36¢ kg H/ha. LEfimov and Naumenko (1980) found that the
application of nitrogen ‘fer'bilizers inereased the protein content.
I‘his wag in confirmation with the :E‘indi%sof(;awad (1980} and
El-Hattab ¢b al.(1980).

saad ¢b 03.(1981) reported that grain protein content showed
an inerecase from 11.75 %0 15.5% which increasing nitrogen rates.
increasing nitrogen rates froni 0-180 kg/ha :B.ncxfeacéd the grain
provein contents (Gotmanets ot _al., 1981;

Yahye end Andrew (1981) and shafehak ci al. (1981) observed
a eimilar increasing trend in protein content with higher levels

of ap-lied nitrogen.
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Mercy George and lohsmnedokunju (1983 found that the crude
rrotein yield of maine could be inereased significantly by the
application of fertilizers @ 160380380 kg NpK/ha.

2¢5:1l. Effect of nitromen on the unialkec of major nutricenia.

An undorgtanding of soll plant relationships, plank
‘nutrition end fertilization requires a Imowledge of variabllity

of the chonical composition and uptake of elements by the plants.

Studies conductdd by rPathak et al.(1971) found -that thoe
increasing levels of nitrogen fortilization increascd the
nutrient uptalke of malsed éaxena and Gauwtan (1971 renpried
that there was a trend for increase in tho nitrogen content as
the nitrogen lovel was vraised upto 134 kg }/ha. The resulis of
experirvent conducited Dy Palival and Lialiwml (1971) revealed +that
the untake of nitrogen was increased at all stages of vlant
crowbth . with the epolication fertilizers. Lator Pathak and
Tewvari (1972; roportéd an increase in the nitrogen and phosphorus
content of raize plant and deerease in potacsium content with
incrcacing levels of nitrogen. They also rceporbed that the
total uptakc of nutrients wvas higher in hybrids than local

varlctios.

According to Khera and Tyasi (1972) maize cr0p.varieties
differ in theivr nutrient removal and therefore in their ferti-
lizer requirements. They found that - Ganma-5 reomoves 2.78 kg
nitrogen per one gquintal production of grain vwherc as Vijay
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renoves only 2.65 kg nitrogen per quintal of graine There was an
anpreeizble inercasc in soil nitrogen upialle byamaize crop viich
increased viith increase in applied nitrogen levels. lHahapatra and
Jha (1973) reported a nuwtrient uptake of 150 Lg to 250 kg nitwogen,
35-00 kg o0 5 and 100-~200 Iz K,0/ha for maize orop of GU00 kg grain
per hectare. Rajan and Sankavan (1974 reporded +hat the nutzriont
untake by the crop vas indreaced for each inecrement of nitrogen from

=12, kz/ha.

3ingh Verma ot 2.(1972) ieyer (1973; El-shafery ct al.
(1975, Sharma et al.(1975; Ildris et al. (1976, Sreenivacan et al.
(1976)+« Al~Rudha and Al-Younis (1978) all observed that increasing!
the levels of nitrogen resulted iu nigher per cont of plant I

nitrogen resuliding in increased nitrogen uplale.

In ivrigated trials conducted by Tripathi (1978, vhen mmize
vas given combinations of ¢=120 kg N and C=90 g .0 5/h«':t,, ‘the
uptalso of nitrogen and phosphatc was alaooct in 2:1 mabes. Gangro
(1978) alao reporited an inercase in leal content of nitrogen
with inoreasing levels of applicd nitrogen upto 200 Lkg/ha. But
Dass end Ranjodh Singh (1979) found +that the nitrogen uptale
increased only upto 120 kg ii/ha.

Hamissa ot al.(1979;, athaly et al.(1979; Cancinc and
bbajad (1979; and Khan ot al.(193v) aiso found that higher level
of nitrogen increascd the nitrogen uptaks. Grove &5 k. (193¢,

ocbooxved thay the average upiake of soll nitrogen wvas 70 kg/ha
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per crop and the average nitrogen content of above Grouﬁd

drymatter at maximum yield was 1.183% vhere as the average

nitrogen content in the grain ranged from l.45 o 2.27% nitrogen

(Rusgel and Pierre 1980). They also indicated +that the

nitrogon por cent of malze given at malximm yield might serve

és a vsuful supplementary gnide iﬁ nitrogen sufficiency diagnosis.

El-Hattab et al.(1980) reported that increasing nitrogen rates
led to the increasing total niirogen combent and phosphorus

| contents of grain. According o Nayyar and Savarkar (1980, the

uptake of fertilisers increased with nitrogen ané phosphorug

rates. ‘According to tho resuts of trials conducted by Hera and

Mihalia (1981 +the grain containied 1.15 to 1.417 N, C.46 to

0o 5755 Pals and Cs35 o 0.427 K, whon maize was given 160 kg

N and 120 Ig p/ha. The uptake of N, P & K increased signifi-

cantly as the nitrogen appliéation vas cnhanced (Subramonian

et al, 1982). |

Iater Chao et al.(1982; roporied an increase in grain
nitrogen content and nitrogen uptake in maize with increazing'
nitrogen fertilization. similar increased uptalke of nitrogen
wvag observed by several workers like Singh et al. (1982,
Balasubramonian and gingh (1982; and salem et als (1983;«

Rouf and Ialam (1983; observed that grain nitrogen and
phosphorus content which were 1.36 1o 1.753 and Ce15 0 0.22%
respectively increased with increascd nitrogen application but
relatively unaffeoted hy phoosphorus. The results of e;pcrémené
conducted by Curic and Savic (1983) revealed that the nitrogen



concentration in plonts incrcased in responce To nitrogen rates

Duo 150 kg/ha. According to %hom; the anounds of phosphorus

L*;
and potassium taken up alro inercascd vith rate of nitrogen
applied. Iater Okajima ¢t al,(l983. and Farah ¢t al. (1934

reported incircachng nitrogen uptako thh inercased levels of

nitrogen upto 20¢ and 200 kz N/ha rospeeiively. Jartin eb al.
(1984, , Heneth (1982 and Below gk al.(1984) observed incrcace

in the nitromen concentration in plants vegponse to different

yases

Tack of influcnce of nitrogen on the uptalie of nuitrients
tag also roported by many worlers. El-Balssary et ol. (198G,

._—

Albesov (1981, and ;' Rhoads and Cdan®y (1981, roporxtod thot
inercazed ndtrogen lavols had no significant influcnce on
nitrosen witake.  According to Hug (1983) increasing nitrogen
anplication from zero o 1u0 kg/ha reduced the crain with
nitropen content frox L.725% o 1.&%, bDut increasing anplication

frozm 150 o 45 Ly KB/ho incrcasced the nitrogen content oto 1.977.

Virmani ¢t al. (1973, obscrved that phocphorue uptake was
incroased with inercacing nitrogen rates upbo 150 Iz/ha. Thein
and !lefecs (1972 ronorbod That the nitrozon treatmont in
maize silgnificantly incrcacscd the phosphorus absorplion. Barber
(1978, ronoxted that rhocphorus uptake by plands growing in soil
g afreceted by the rate of phosohorus suppdy from the o coil

and shecphorus oboorstion charactorstics of tho rootz. Dass
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and Ranjodh Singh (1979; found that the plant content of phosphoirus
and potash increased with incrcased nitrogen dosc upto 120 kg W/ha.
According to Khan et al.{1980; phosphorus content deoreascd with
nitrogen apHlication. Salth and Jackson (1982) also observod

that nitrogen treaiment affccts the mechanism of phosphorus uptake.

shah ¢t al.(1971.; found that the response of malze varicty
Ganga;lcl 50 potassiwm application vas statistically cignificant

only vhen 180 Lg nitrogzen vars applled per heetarc.

Roy and Chattorjee (1972; obgerved that the uptake of
potansiun in malse safilowery sequence was higher than that in the
groundnut seguence vhen the crop wac supplicd with 12¢ g nitrogen,
25.8 kz vhosphozua and 33.2 kg potash/ha. Bajwm and pavl (1978,
repoxrted Shat wthe total removal of potash by the maizc orop
Encreased anpreciably with the application of niirogon alone and

also of Bltrogen in combination with phosphoruc.

2+5. Correlation studiee

Puntamaker ot al. (1965, reportcd that the crop yield vas
correlated with the uptake of nitrogen by the plant. studies
conducted by Ginch (1970; revealed that grain yiclds chowed the
highest poszitive correlation with car girzth followo by carlengths
But vande o% al.(1970) found that the plani height, no.of grains/
cobs, grainyield per plant and 1600 grain welght were positively
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corvolated with grain yicid/ha. rarena and Cauten |
1971 penorted that tho porcontage of mitrogen and _hocphorus

in the preon lesyos showod a hichly oignificont noritive corr-
clotion with the gealn yioldds Dud Venend (1974775, obuerved
that oventhouwdh rrain yieldMa vas not covreloted with car-
chapractorr, carlensth was rositively coryelated with number and
voicht of freins per care Acconding o lrinivatan ot al. (1976,
the grolnyields in moizne given (=90 Iig N/ha vwioro poeltivoly
correlated vlth nitrogen conbents of the whole plant at all
ctacor,; Teialo conducted by Zinch and Verma (19792, wovooled that
tho proalmyicld/riant wns positively ol pizificanily coroclated
with n0.0f cobs per vient, glrdh of coBn, no.0f rous/eobs and
2.0 graln weich%. 1abeor Coerdz of al.(1970, renoried that there
weg & highly oocitive o corrciated botwosn grainyicld and
10«0 carn por plant and voth of $hen wore positivoly wssociated
vith prosein ylelds. Acconding 4o Imthubrirchnan and subranonian
(iG3., in Cv. Ganga~5 e LAT chowed e kighers pozitive and
dilweot offect on yileld followed by croins/peor car and car longth,
vhilo thousund grain weishs choued o nozative dircot ei“fcci:.
Tianue 0% 2. (31981, Jound what the grainyiold and nitropon vatos
vere cignificantly corrolateds. Bub Yahyza ond Androw (1931,
sugosted that the yield and TAI wero pecdiively corrclated

with vogetative characicrs and yiold coasonontse
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MATERIALS AND METHODS



3o MATERTALS AND [ETHODS

The present.investigation vas udertaken with the
objective of seleoting the most suitable malze variety that
can be grown in rice fallows énd also to find out the optimun
level of nitrogen for maize cultivation under such situation.

The materials uced aﬁd nethods adopted are detalled belown

Fele MATERIALS
3.1ils  Location.

The field experiment vias conducted in the rice fallows
of Palanpoor area of the Instructional Farm attached to the
College of Agriculture, Vellayani in an area of 1500 sge e
The Coliege is located at 8° N latitude, ?6°57° longitude and
at an altitude of 29 m above MSLe. |

3.1.2. Cronpins History.

The experinent site was oultivated with a bulk crop

of paddy during the previous season.
3ele3s 5eas0n.

Experiment was conducted during summer season (January

to April; of <the year 1985.

The sceds were gown on 1llth Januvary 1986 end ganfilling
aid tlinning were done after ome week. ~ The harvest vas
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conducted from 8:4.1086 %0 15.4.1086. The duration of

varieties vranged from 88-95 days.
30 :l.!ll':". SOj.ll

The soil comes wnder the bextual clasg of candy clay
loanl. bata on the mechanical and chenical annlysig of the

goil arc given bolowns
Table 1. ©50il characierisitics of the cxperimental area.

A+«  liechanical composition

Coarse sand ($5; -~ W63
Fine sand (55 = 10,45
5il% (557 - 606"
Cl&}f (f; ) - 331J

Be Chomical composidion

Total Hitrogon (533 - GO
Available ?805 (kg/ha, - 12.5
Zvailable K,0 (ke/fha) - 208

543

1
puel
1

2

_311053 Cliﬁate-

The e.perimental area enjoys a warm, humid tropical
climate and receives a good amount of rainfall by vway of
South~ilest and HortheEast moncoons. The aoteorological

varancters like rainfall, minimum and sacdmun dcmneratures
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and relative humidity pertaining to the period of field
xperinentation were recorded from ihe metcorological obgor-
vatory of the farn and arc presonted as woekly averages in
Appendix I{a; and monthly averages for the past 25 yeavrs ave
presented An Appendix I(b). It iz seen from the data that
thoro wos only vory litile rainfall during sovwing tinme and

that ot the time of harvest thore was no rain.

3:1:6.  Yariety.

Five varioties of maise (Zeca mays L. including hybrids
end composites were used for tho trial. The varicities for
the 4rlal were Canga safed-2, Agethi-76, Hl-starch, Vijay end
Gangn~5. -

Gange Safed-2 (vy) - white, secniflint, ncdium maturling,
© widely adapted hybrids very poiular in
naize growing grecas. Grain medium,
white in colour and resistant o lodging -
Pedigree is (cm 400 i em 300, x (em 6GC ;.

ABCThI~76 (v, - A composito varioty Podigreo is JIL
: 603/3 603 end durabtion is B8 days. Short
plant with slightly broader davk gray
loaves, grain is mediun bold, sound and
orange -~ yellow colouraed. .

Hi=gtarch (vj) - Hybrid varietys Pedigree is (em 400 x
cm 30C) x om 60L. White, bold dont %o
semident, medium naturity, sood high
stareh content, tolerant 4o top shoot
borers. Duration is 90 days. Popular
in 211 maize growing arcas of India.
plant is tall with broad green thick
leaves.
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jay (va) . = A composite variety. Pedigree is Jl.
buration 95 days. Semiflint yellow
seeded fairly resistant +to most of the
foliary discases; ears well doveloped,
plants vigorous and study with dark
graeen thick leaves. Grain is medium
yellow orgage colourcd.

Ganga « 5 (vs) ' - Hgbr$d varicty. Pedigreoc iz (cm 202
: 111} x (em 50C6), Very popular in
full -the maice growing countrieg of
India. Yellow, bold ceeded, £lint o
soniflint, medium maturity considera-
ble resigtance to leaf blights, brovm
stripe, dowzy mildew and stem bhorer.

Jele7e Sceds.

Certified seeds were obbtained from the Rational seeds

Corporation, Bangalore. The seeds were tested for viability and
vere found to give 99 - 1009 gormination.

3.1.8¢ Fertilizeors.

The following fertilizers were used for the oxperimentis.

Urca - hés ™
Super Phosphate - 164 Pols

turiate of potash - 6055 K50




REPLICATION 1V

REPLYeATION - X

LAY OUT PLAN OF THE EXPERBMENT I[N SPLIT PLoT DESIGN

Fle.2.
—

Vsma vsn, Vsng || ve 28 Ve®a Van, Vang vyn, Vaby vy hs
vamy || van, Yaing Vahg Van, ¥yng V13 vy », v, hy vng
Vpns Yy 3, Y4 D YePs | Vana Vyna vy b3 Ve ) VeRa (| Vans
Viny van, va P, Vav g v, by ba .03 ban, Vang vahs
vV, 0, v, %, Vany, Ving || v, VsPa vg g veny (| Vs P4 || Vs s
v,%, v, 73 ¥, ma v, n, Vng Vina byng Ving Uyny vin,
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ve vgn, ve ' ve my || Ve s Vara vz na ] Vahs Va naj vy »,
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NITROGEN VARIETIES

-

"y -~= 50 I‘g-"’“ Vi w-- GANRGA-SAFED.2

Mi-.. B0 = Vi oae AGETHI -76

M3g—~- HD U3 —n= HI~-S7TARCH

L b SR V7Y, S Vyp —== VIJAY

N§ =-a 170 u Vg-=- GANGA-5

REPLICATIOAr 1T

REPLIcATION 11Y
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3.2, METHODS

3.2.1.. Design and Iayoutb..

The experinent was laidout in Split plot desipn with four
replications and the plan of layout is presented in fig.2. The

~ detalls of layout are furnished below:

Decien - Split - rlot design.
Varictiesn Levels of Nitrogen
v, =~ Ganga safed - 2 ny - 50 Ig/ha
'V'z - Agethi - 76 1'12 - 80 kg/ha
Vg - Hi-starch ng = 110 kg/ha
v, - Vijay n, - 140 kg/ha
Vg = Ganga ~ 5 ng - 170 kg/ha

9 (i, ain plot treatments (v) - 5

V3 - Canga safled -2
Vo - Agethi - 76
Vs - Hi~-starch
A2 - Vijey
Vs - Ganga - 5

(ii,  sub Plot treatment (n, - 5

21 - 50 kg/he
T2 - 8¢ kg/ha
Rq - 110 xg/he
y - 40 kg/ha

ng - 170 kg/ha
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Wo. of replications =~ & (four)

Treatment ;Combinations -~ 25

2 Vl n2 - 11, V'3 Z".l 19. Vb{ n4
50 vl 3'15 ll{‘- VB nu 220 vs n2
6s vy 1y 151 vy Dg . 23 Ve Ry
7. Vo n, 16. vy Nq 2k, Vg 1y
8. Va Dq 17s  Vvyin, 25 Vg D
Potal Ho'of rlots - 200
Plot gize t Gross 1 5 £ 3 m2 :

Not s .75 < 2.4 o°
Spaeing 1 60 X 25 em.

fos of plants in the gross plot ¢ 1u0
No. of plants in the net plot : 5k

One row of plants was left out from all the four sides

of each plot as border rows.

302!20 Fielad culture.

342+2.1¢ Preparation of field

Experinental fleld was ploughed twice, gtubbles removed
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and clods broken. The layout of the experiment was made after
neasuring out the arem for cach block: The whole field was laid
out into four blocks of 25 plots each. Ono soil sample vas
collected from each of thelfour blecks. The plots were seperated
with.bunds of 30 cm. width and individual blocks were given an
Outef bund of 50 om. width. Izrrigation channels were provided
betwéen the Dlocks. The area within the plot wés thoroughly

dug énd levelled.

3¢2.2.2. PFertilizer application

The different doses of nitrogen wore applied according to
the treatment schedule. The doses of prhosphorus and potash were
fixed at the rate of 65 kg. Pp0s and 15 kgs Kzo/ha respectively
according €0 the reocommendations in the package of practlces

of Kerale Agricultural Uhiversiﬁy.(lQB&).

One third the amount of nitrogen and entire quantity
phosPhorus and potash were applied just before sewing as basal,
dressing, onc third at inee high stage (30 days aftor sowing)
end the remaining one third at 60 days after sowing (tasseling
stage).

302020 3- Sccds and SO"fin.g

All the seeds wezre dibbled at the rate of 2 secds/hole atb
a depth of 3 - 5 cme Gapfilling and thinning wexe done on the

ceventh day after sowing to seccure a uniform stand for the CIOD.
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Fe 22 L, After cultivation

Thoe poil wvas stirred lightly and weeds wore removed at

the tine of dressing with nitrogen. .

30262454 Irrigation

One light irrlgation was given immediately after sowing

followed by two more irrigations in altornatc dayss

3.2¢2+46. Plant protoction

Necosgary plant protection measures were undertaken as

and vhen reguived.

3+2¢2¢7. Crop Growth

In general, the stand of the crop vias good. o lodging

vas observed in awy of the troeatmenbs -

Be2+2.8. Harvegt

The crop came to harvest within a duration of 88 - 95 days
and the harvest was complcted within a period of soven'days, viz,
from B.4.86 to 15.4.86. The border rows of all the plots wcre
harvested and threshed seperately. The crop in each net plot
vas harvosted, threshed and oleaneds. The grain and stover of cach
plo¥ were sundried seperately for two days, and the plot var

vields of grain and stover were recorded.
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302438 Ghservations.

All observation on growth characters, yield componenis

and yield were recordeda

5.2.3.1. Observations on growth chavaciers

51z sgmple plants of maize were selected at random at the
rate of two plants from each row and tasgged. The observations

on growth characters were taken at 20 days interval.

3.2.301.1. Heigh‘t of the }.Jlant

The height of the plant from the base o the tip of the
top moot leaf vas measured in contimeters at four stages of
growth viz, 20th, 40+h, 60th days afier sowing and at harvest.

The mean heighi of the plant was then worked out-and recoxded.

3aZe3ele2s Humber of leaves per plant

Total nunher of leaves on each six plante wore reccorded at
20 days interval and the mean number of ledves per plant vas

worlked oudbs

FeZe3ade3e Leafl Arca Index

Leaf Arca Indoxz (LAI) vas caleulated by dividing the sum
of the producte of lensth x breadth x 0.75 (Hunt, 1978) of all

leaves of tho plant with the land area occupied by %he plants.
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3620301!'!‘!'1 Days +0 Sllkiﬂg

The period taken for ellking of 50% of the plents Lrom

seading were observed and recorded.

3e2:%3:14 5. Loaf-oben Ratio

Tho sample plants selected at random viere seperated into

leaf and stom and the ratio mas recorded.

3+2.3.2. -Observations on Yield componcnts

‘The obéervaﬁions’cn yield components were taken ai

harvasts

3e243.2.12¢ HNumber of cobs per plant

Rumber of cobs of each of aix sample planbs were

counted and tho mean was worked out for each treatment,

'3|2s302‘|2t L@n{s‘t}h Uf COh

Cobs from sample plants wore measured for length and

mean length was then wvorked out.

Je2e3s2e3s  QGirth of 005

cirth of the cobs collected from the sampnle plants
selected at random wore measured and mean vas worked ocut for

each ‘treataonds



50

3020302-’;"- \;ei@t of cob

A1l the cobs from =i: sample plants selected at

randon were woilghed and weight per cob was ¢alculated.
Fe2e342+5. Number of gyains per cob

Nunber of graing per cob from the sample plants

celected at random were counted and the mean was computed.
3+243:.2.6. Thousend grain weight

tlelght of thoucand grains from each treatnent was

rceorded and the mecan wvas then computed.
Fe203a 30 Observations on Yield
362. 3. 3.1'- G‘ra'ln yield

The grains were seperated from the cobs harvested
from cach net plots They were ‘then cleaned and sundried
to limit the moisture at 147 The grains were then weighed

and the grain yield was then e:presced in kg. por hectare.
322503020 Stover yleld

The welght of sundricd stover was recorded plotwise
and expressed in kge per heetarc.
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322e3¢3:3s Harvest Index

Harvest Index (HI)} was vorked out from the data on
grain yield and stover yleld oblained for each plot using
the Tollowing formula,

HI

Econonic Yield
. piological Yield

3e2¢le - Chenioal Analysiss

3+2:8.1. Plant analysis

The chenmical enalyzes of plant samples collected at
harvest stage were done.  Samples collected for chemical
analycis vere ovendried at 80 - 5 C and ground in a

Wiley mill.
3e2:4e1ele Nitrogen content
The total nitrogen content of the plant at the

harvest siage was enalysed employing the modificd miero
kjeldahl method {(Jackoon, 1967).

S5 4! 1. 2 ’ Fho SPhOruS content

The Fhosphorus content was determined c¢olorimetri~
cally ueing Vanado-molybdo phosphorie yellow colour method
(Jackson, 1967). The colour intensitles vere read in a

Klett summorson Photo eiectric colorimoctor,
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3e2elale3.  Potmssium content

The potassium contents of the samples werc determined

by using the EEL flame photometer (Jackson, 1967).
31 204- Se Up‘bako S'tudies

The {otal quantities of nitrogen, phosphorus and
potash absorbed by the crop at harvest woere coleulatcd. The
value of total uptalke was obtaincd as the product of the
per cent contont of these nubrients in tho plant and +the weight

of drymatter. The values vere expresscd in kg. per hectare.
32443, Grain protein content

The per cent of protein in the grain was caloulated
and recoxded as the product of the por cent content of

nitrogen in the grain and a factor 6.25 (cimpson ot al., 1965).
Je2.0lki S0il Analysis

50il esamples were talen from the ecxperimenial avea
before and efter tho experiment and analysed for total nitrogen,
available phosphorusz and eﬁchangeéble rotach. Total nitrogen
content was cstimated by the micro-kjeldahl method and the
available phosphorus by Bray's method (Jackson, 1967). Tﬁe
cxchengeable potash was estimated by ammoniun acetate method
(Jackzon, 1967).




53

Fe2e5 Statistical Analyslg.

Data on growih characters, ylcld, yipld atitributos
and chemical énalyﬁis of plant and soil sam;ples viere ptatlse
tically anslyced by using the analysis of voriance technique
for split plot design (Coshran and Cox, 1965; and significance
was tesbed by working out tho crifical aiffevence. Immortant

correlations wvere also vioriked oub.-



RESULTS




Lre RECYTEL

AR oroorinont was conducted in the Collogo of
Arviculbuse, Velloyani dueing cummcr 1936 with tho objective
of nolecting cuitable noizno verlctlcs for xico fallews ond
alro to otandmmdise optimun level of ndtrogen for thooo
varictics.  Obzerwntions were nnde on growth, ylole and
qualibty choracters. The data rocorded weroe ctatictically
analyscd and the regulis ave gfven bolow. Tho nean voluon
aro gsiven in Tablos 2 4o _8 ond the anglysis of weyioniee in

Appendices II to XiX.
Lol Growsh Charactors

Lololse  Hoirht of pinntc.

The data on moan hoight of the plents recoxloed ab
variour growvth sdtagos orc ypreseaded in Tablo 2{(a) an? (b)

and tholr rocpeetive analycis of variance in Anpendis If.

Bele3.2. Twonly dayes afler sowing

2,

There wars clenificant Gilflcronce In hoicht duc do
Qifferont loveln of nitrogen. A maxdmun hoirht of 59.62 oo
wvas obogrved ab n, Llevel of nitrogen vhich was clotistically
on par with ry, Loveld.  Thoe oflvels duc to ny, and 5y TOTC

2lzo Oon pore n., was found 0 bhe inforior to all othore.
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The interaction vifoet of varictics and nitrogon
lovols wap alto sifndficant« Tho treatuont conbination
Vit peoorded the masimun holieht vwhich voo oignificently
pupcrlor 40 all other coubinatlons cxcopt Vi end vy ng

with which it was on por.

Tho €ifforent varictlos did not differ clmmificantly
in nlant hoicht at thic gtagoe.

lhel.1:2. Forty doyr afbor sowing

At thic singo alco cignificant incrcase in height
vas cheerved with ineyease in lovels of nidrogens  Thoe
nazizmanm helght of L05.52 ane wvas reocowded by tho higheot
lovel of nitrogen (ns)' anfl van followed by 100.538 a1. vith
m, levels But thely difference wao not statlstiocally
pipnificante Holther the varlotion nor tho combined offect
of variotios and nitrogen lovels could oxort any oicniflcant
influence on plant hedght ot thio sitage.

balele3e  Sixnty doys aftor coving

Ac in the casp of two cavly ctager height of tho plant
diflered cipgnificantly with levolo of nitwogen ot thic staco
alzoe  Tho diffcrent varictios and the interaction bodwecn
variotion and nitrogon lovolc did not chow any cirmifieant
influcnce on plant heights Tho oaximun holpht of 158.5 cm.
wao weeorded by tho %y, levol of nitrogen which wac on par wit
g and iy lovolcs
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Iy Zelslie Horvest ctaso

At this stage, tho difforent lQi'telu. of nitrogen and
interaction bobvoon varietics and nitresen lovels could
oignificantly infldcnoe plant heights Tho difforont :
varioty alzo difiored aignificontly in thedr plant helcht.
Howovor, a lincor increaso in holght was obseived only unto
ny, lovel afior vhich a declaino in hoight was observeds fThe

aodor holght of 1741 one voe Teoorded by ay, levols

3irmifican® varietnal infliucncc wac obcorved plant
hoeight at the harvoect otagos  Anong the five verictiocs the
maxinun holcht of 180.35 eme vas obacrved in tho variody A
clocoly followed by v, vhich recorded a heicht of 10292 ¢
The differenco botweon thone two varietles wexe not statiodi-
"L onlly oigmificante

among the various intoraction offccts maximun heoighi

was obtained by ol (191.22 cm.} vhich wac ona por with "’5“15'
) 1 . H m" ») R X

Vghes Veh, ond veh,.  Ihe eo bination vyn, recorded the

loveot plant holght (213.01 oma)e

#y1e26 Lumber of leavesn nep nignj.

_ The doba on ihe number of lcoves pey plant recorded
ot four gtagos vero ctabicticelly analyseds. The analysis of
variance Az piven 40 Appendin III pomd tho memn valuos are
procented in Table 2(a) and (L.



Table 2(a;

Flant height, Humbor of leavers aml Leaf Arca Indo:x at various gwowth octasoo

gzoﬁg%g- . Plant hcz:i.-_gh'k (cmi fhacber of lcaveo por plant Lf_}af Area Infezs N
26DA%  HDAS  GUDAS  Harvesd 20DAT  hCpaAr  60DAY  Harvest 20DAS 40DA:  GODAL Harvestd

vy . Sh46 B9.43 139.21  145.5:5 6-79 9.3 10.22 1025 Je5l 1656 1.75 157

7o 53.92 93.16 152.57 162.92 7.47 8.80 9.89 9.95 Ce58 1.62  2.22  2.03

vj Io.75 87.¢2 134.62 15%.52 6.80 8.73 ©9.89 0.94 Ge 3 1.67 2.27 1.96

Vi 5307 89.083 133.60 139.473 7401  Be3l 9.53 9.01 Dol8 1.54%  2.01  1.76

Vs 59.12  114.97 164.67 180.35 723 9.77 10.18  1C.20 Co?2 2452 3420 2.7h

SE 2.5%5 6.42 10.89 8.02 0«30 0.38 .38 0.39 0,07 0,10 0.16 G.17

cD HS 13 I 2h.72 0s ¥ fot 1S e, S Ge32 0.9 (.51

ny .53 82.01  1285.03  138.58 6.36 7.85 G.02  8.9% 0.20  1.2¢ L7 1.55

A 52.739 91.27 136,84  1h7.21 Gk  B8.67 9.64 0. 70 G5 Le63 213 1.89

n, 55.65  97..8 - 1s2.81 166,15 707  9.27 10.17 10.21 G.5%  2.78 2.3k 2.11

1y, 53,25 Ll.58  188.50 A7h.1b 757 G.65 10.063 1u.67 G270 ' 2408 2.62. 2,19

Rg 59.62 105.52 152.48 163.61 7.56  9.57 1G.45 AC.k2 Ce73 2.23 2.61 2.32 |
SE 1.19 1.95 2.83 2.8 GalB 2409 Lal0 GedD Colh  LauB 0086  Uel7

cD .38 5,53 7.99 2,59 Ge28 2426 .28 0.28 0.09  Go17 ©u17 Ge20 W

DAS - Jayo ofter

sowving

-y



Table 2(h;

Flan® helight, [umbor of leavos ond Leaf ares Index at verious growih stages

g sl ot Sl

Leaf Avecz Indox

gﬁ%‘?&ﬂ " plant h@i@h‘& (cm} 7 fusber Ef lem;?;m ooz p:’s_a{;f ' _ Leal Indox
20DAS  hoDAs  60DAS Harvest  20DAS  ACDAS  60DAS Harvost  20DAS AUDAS 60DAR Harveot
VB Loz  76.8i 128.33 125.29 5,21 7.99 9.0 9.17 Ge 3L 1a37 1.3% 1.-2;
Tyl 52,33  B81.7% 127.33 135.83 6.63 8.71 .84 9.84 Geli2  Le35  1.59 1.40
V17 55:50  02.92 147.62 153.77° 6.75 9475  10.5% 10.50 0e50  1a55 1.72 1.55
ViR, 57.25  Oh.7B 149.38  158.3%  7.25 10.25  11.08 11.08 066 L.72 1.90 1.71
vyRg  62.80 100,92, 143.38 14346 7.13 20.21 10469 1C.69 79 2.09  2.2¢C 1.9c§
Vol 588 6413 12008 128,82 B.58  7.67 8.25 &£.730 $a33  UaG% Lle656  1.55
Voil 91.092 §89.21 1858.0& ° 153.78 7+.08  Ge75 9:,83 9.97 C.5%  1.45 2.15 2.06.
Vohty S50e 8?7  SL.83 15%.25 17958 0 7.50 Q.23 10633 LGAL Gebh 152 2.36 2417
Totly 5859 102.1L 174.34 0 103.732 0 B.tlh  9.59 10467 10.69 5.7 1498  2.57 0 2433
Volly  58.59 103.46 151,95 162.51  8.13 . 9.21 10.38 . 10.38 CaB9 2416 2497 - 2603
V4 B6.38  67.67 1:8.75 128.8K 0 .17 7.79 0 G.05 0 0.10 Go2l L1401l 1e50 1429
Ty, 45.85  B81.88 123.08 © 157.75 © 6.5 8.67 0 9.67 9.71 G20 LaPu 2412 1.91
Valis  53.52  89.29 151.79 172.06 © 6.92 8.96 10.0L Lo.09 035  1.71 2485 2.06 .
Vg, 5le20 92.5% 1AP.01 0 171.22 .25  9.29 10,71 1U.75 Gl 2,01 2470 2423 n
Vaﬂg 52475 ics.?l- I5L.38 - 167.75  7.13 8.03 15405 053 "1.93' 2.2_9'00

B Y
1".J -

2.57



Table 2(b) Gontd.

Treals . aopan  hupas  6LoAR  Harvost 20pAc hoDAR GODAT HMorvect 20DAT 4CDAT 6CDAS Horvost
Vit b5.29 78.96 115.¢.° 113.01 6.33 7.23 8.63 8.84 0o 2l 1.05 1.51 1.38
g/ 55e29 85.83 119.58 129.30 6.75_ 7.71 9.0 g.08 0«35 J..-:-}é 1.78 1.4
Vi, 57.84  95.17 144,98 140.66 7.08 8.58 9.79 9.?§ o8 5,?. 1.5 2.02 1.83
Vi 55.42  92.25 143.67 158.79 - 7.63 8.90 10.0 ' 10.04 Gebly 1.77 2.32  1.92
Vng 56.55  97.21  1A4.75 155.00 7.25  0.08 10.25 10.29 .63  2.CL 243 2.2h
v Zuea96  10C.U6 1lB.. 150.33 6.5 8.75 9.16. 9.29 - (.34 1.95 2.69 2.22
1:511‘2 61,58 117.71  156.16 179.37 6:71 9.5 9.83 9.03 Oe57 2.25 3.07 2.63
v5n3 56.75 113.16 165.42 183.71 7.CO  9.70 10.20 10«26 0e68 2.5 3.6 2.92
Vi, 6925 121.21 177.C  19C.46 ?.71 10.29 1C.71 1G.79 1.03 2,91 .60 2.76
Vgitg 67.13 122.33 185.75 183.92 217 1C.5% 16.96 10.71 1.0 2.97  3.49 3409
a5 2.67 S 6.2 5.56 0ed9  Ca22 0422 (e22 GeCH Celd  LW.AN 016
cD 7.55 {iz I 15.72 s IS s HS s s s s 8
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4i,1.2.1 Tuenty days after sowing

significant diffcrence was obzerved in the number
of leaves por plant due to different levels of nitrogen in
the early stages of plant growths An increasing trend in
the nurber of leaves per nlant was recorded by the applica-
tion of nitrogen upto n, levol which was on par with ng
level. ' However, =t tho Ng level therc occurred a glight
@eduction in the number of lcavos por plant. There was no
eignificant varictal influcnce on the nusbor of leaves per
plant. However, the varicvy Ve produced the'highect number

of leaves per plent.

The effect due to interacition betwoen variety and

nitrogen was also not significant.

4.1.2:2. Porty days after sowing

buring thic stage, the different nitrogen lovels
cxerted significant influence on leaf number, tho iy, level
giving “the maximum number of leaves which was on par with

the highsest level of nitrogen (ns}-

There wasg no sgignificant varictal influence on the
muzmber of leaves per plants. The interaction effect was also

not significant with respeet o this character.




LadaZe 30 Sisby Goys after soving

i:?.."s?*e ozorted sisgndficont ofZcet on tho number
of lcaver vroduced during tho otage aloo. The lowers
lovel of nitroren recorded mininun number of leovor por

niande

whe five vorioetlos hod nob chovn any oipmdficant
infiuvence on the o tbhor of leavess Howoven, tht voariowy

v podutcd the hicheot nusbor of loaves clozely followed

The offcet duo to vorlcody I aliworen intoraction wnc

AG the haxvoot otage alro loaf nunbes ddfrforcd
rignificantly due o difloront lovols of nitromene The
effcet of ritrogen on this choractor van linsor uoio ny,
lovol (140 ke U/ha, oftor which & decline van observed.
The nindouan wasbor war recorded by thoe lovest level of
nitrogen vhich inturn was inferleor 4o itn dmecdiate hicher
Lovels Tho oflcoto of B ant ny, were sionificantly
Gif. oront,

Variotal ofoct and inseraction of foat dig not chow

oy

any cigndfieant influence on loal ausber ob harvert staso.
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fali3e Loaf Arca Index.

The doto on mean valuco of lcaf arca index aye
prosented in Teblo 2(a) and (b) and the anelycis of varience

io given in Appendiz IV.

Bele3els Twonty doys after sowing

During ‘bthe carly obage of plant growth, 14 vao
obaerved that dificrent icvele of nitmogen influenced tho

leal aren indox cignificantly.

Ueatinum leaf arcn imdex (0.73) was associated with
plants obundantly suppliced with ag level vhile the lowest
lovel of nitrogen rocorded the ninimum leaf aros index (0.29;.

But the effcets due to ns and ny, were on pars

Data rovacled that the varictics had no cignifiecant
infivence on leaf aren index during the carly otazo. Howover,
cigrificant dillevonce in leaf arca index was obscrved duo 1o
digiorent lovolo of nitrogons  Loafl area index was found ¢o bo

inerecaoed prosyecsively upto oy, lovcl.

ica? area Index was found to bo unefioccted dy variely X
nitrogon interactions '
.243.20  Forty dayz afior sowing

Unlike 2% day: afbor souing significant offcct wmso

obzorved due o the difforont verieticy at this stage. The
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hizheot leaf avea index of 2.52 was recordctd by the varloetly
Vs followed by Vg vhich dlffered sipificantly from Ve
v, vas found o be significantlya superior to all other

variotion.

= siprdficant snflucnse on the leaf area indox due 0
difforent levels of nitwogen was alco obuorved at this
stages  Duo to tho inercased application of nitrogen, lcaf
avea indor vae aloo found 4o be incroaning upto the hichoot
(ns} level of aitrogen and the ma=icim loaf ares dndex of

223 wme rocordeld ab ns lovel.

Yaricty X nltvogen intoraction did not ohiow any

significant influencs on leaf meoa indes ot this ctomos

$21s3e3,  SAnty deyo adhor cowing

burdng this stago, verietal offcet romulted a
siendficant differenco in lecaf ereo inders  Anons the
ailflerent vezlction, VS choved $he hichest leaf arcon index
of 3.2 and ¥y vecorded the loweot volue of 1li7%»  The
varioty Yy war foud 0 Do wignlficantly supcvlor 40 ell

othor varioticr.

During thic stago aloo varleoty X nditropon intoraction

dic¢ not chow any significant influcnce oa Zeaf orca indewx.
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lade3alla Harveat otage

puring the horvect stogoe significant d¢iffercnce in
leaf aveca indox wac ohacrved for different varlotien and
nitrogon lovels.

Voriotal influcnce was found to be sipgnificant. Among
the difloront varictico, vs rocorded the nazinum leaf arca
indexz (2.74) vhich wvas found to be superlor 4o all other
varicticc. Tho lowest leaf area index wao recordod by

r

Loaf groa index was found to bo increacing with
increacing levels of nitzogen upto the highost levol of
nitrogon (ns)applicaxien, farimm leaf arca index of 2.32
vwos noticod in 2 which vas on por with that in n, {2.19:

Loof area index at tho haxrvest stago was not afiected
by variety = nitrogon intoraction.

Lelelis nayo e E?il!ii}}ﬁo

Data on thiec ohocrvations were statistiecnlly analjaed
arnd -tho moan veluos ore veocentod in Table 3(a; and (b) and
thelr reopectiveo analyoic of varionece in Appendlx Ve

The yesulbo rovealed that the oflcots due to diflorent
variotios wore oignifieont on thic character. | Anong the

difforent vardetion vy, required tho highost numbor of days to
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sillking ¢locely followed by Vs a41king was found %o be
carly in tho varicty v, (5825 deyie

A oritical roviow of the moan table revealcd that
+hero were significant difference in thio chavactcr with
inerensing lovela of nitrogeon. 311king was found to bo
carly in pladts receiving moro nitrogon. At the lowcst
lovel of nitrogon, tho nuober of dayc to zilking vas maxinun.
A% Dy levol, plonts wore found to oilk within 61.65 dayq

while at the lowoct lovel (nli it took 67.75 dayos

The offcots Que to varioty X nitrogen interaciion

wore not significant.

44e1.5, ronf-cten ratio a8t harvest.

The daota on mean leaf-oten ratio of_tho grop at tho
harvect stage are prosonded in Table 3(ai and (b) and their
analyzic of vorianco in Appondiz Ve

1t wae found that the different varietics, levels of
nitrogen and tholr interaction excrted cipnificant infiucnce

on ‘the leoaf-coben ratios

among the variocties, vg rcooxrded tho nocinum leaf-nbonm
ratlo at harvest whilo the least vnluce wac zooorded by vg.
Vg Wao found to be significantly Qifrorent fron othexr varietioz.

An increasing rooponoe in leaf-pten ratlio was rocorded

by eraded application of nitrogens The o imun voluc observed
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at ng lovol wmo Je79, clocely followed by ¢.78 at ny, lovel

and tho least valuc of .27 was oboczved at the lovest docey

Anons the troatnont combination of wvariety X nitrogen,
tho oorimim leaf~ cben ratio wao obtained by Vi, vidch wae
on nar with vs Age  The Troatmont combination v, vas
fourd "0 bo significantly @ifleront fron ell other cembina-
tions and the least value (C.17. woo recorded by Vil vhich
was found o bo ctatistically cn par with the immodiato

highcr lovols,

.0.6,  Dryoeticr troduction.

The daeta on drysatter production are given in Table
b(n; and (b, and the analysis of verionce in Appendis Ve
The' data revealod that Bhe levolo of nitrozen had sionifi-
cant cilect on drxynatter produetlon. The nltrogen lovels
roculted in signiflceant linear increonce in éryantitor
nroduction unio the highest level (n5.. The dryoattor

~roduction at n,. level vas 3271 kEp./ha.

Nedthor ¢iflcront varletics not thoilr intoraction
vith nitrogon lovels auorded simmificant influcnce on dryzatice
~roduciions




Table 3(=) -ays bo silking, Leafl shom ratio, Huasber of cdbg por plant, Husber of grain-/cob,
Girth of cob, weight of cob, 10008 grain welght

Harvest ~cob (em) (om) g/ (g,
cal 62.15 C.58 1.13 30450 21.70 .25 106.21 186, &
v, 58.25 Co51 1.31 295435 23.05 W0 W5.9c 185,05
v, 66.35 0.446 1.17 353.60.  26.50 4.5 149. 5l 190 . 445
& 70.25 Ue 52 D RN o) 249.15 23.55 k.05 95.38 192.65
vy 55.8¢ 0.66 1.23 572455 2k 55 18.95 236.53 22742
SE 2.19 5402 0.02 i1l.25 0.65.  T.h3 11.56 a5
¢h 6.71 S O % | Ge0B .68 2.99 1.32 3562 12.47
ny 67.75 Ce27 Le99 271.10 204585 U415 87.03 166.2¢
ny, .85 Le 37 1.2 A30.90 23.05 .60 132463 188.85
ny 63.15 GeB2 1.16 373615 21, 6 15.05 151.78 196.80
fy, 59+40 C78 1.25 B32. 55 26.25 16.co 183.18 213.40
ng 61465 C+79 .3 397.40 25,70 15.95 178,14 225,90

| SE e Pl Cetid £e03 6.15 - c.b8 -y 5,08 2.73 3

cD 2.00 Cotild LalP 17.41 1.3 (e PP 15,:8 772

S ks T ; - - — .



Table 3(b;

Days to rilking, Leaf cton ratio, Wumber of cobs per plant, idumber of crain:/cob,

Girth of cob, woight of cob, 100C grain woischt

g

teight of 16006 grain

rreate Days 4o Leafestem Tioe of | Kos o% LengthvSQ Gizth of
pents 5ilking Ratio at cobs/plent  Grainc/ cob cob cob woicht
. Bervest _ cob ) Ef“” (cn) (¢} __(g)
vy 65.25 Sy 1.0 216.75 17.25 13.5 61.25 165.0
V0, 6. 75 Sy 1.62 263.75 20. 50 13.25 ol. 63 182.50
V38, 61.75 Ca 56 1.13 300.25 22.25 13.75 105.25 187.52
vy, 58.0 z.82 1.25 576.95 26.25 15.25 136. 50 2.0
vyl 6l.c S-77 1.28 255.00 2B.25 15. 50 133.44 185.¢0
v,y 65.25 G.17 1.¢ 253. 50 22.25 12. 580 72.50 155.0
Vol 61.¢ .30 1.¢ 253.60 22.25 . 00 130.63 168.50
Vol 59.25 LB 1.14 33%.50 22.75 14,00 153.(¢C 195.0
Vol 52.25 ve01 1.15 245.25 25.75 15.CC 10L .25 210.0
Vohs 53.50 .79 1.26 2. 5% 26.25 14 5 183.13 2.5.75
TRy P50 0.25 .90 325.50 7.5 12.75 GL. 50 165.0
Ty, 66.25 O.2h .02 33000 26.¢ .50 12k.25 183.25
Vo, 656.75 o l¥2 1.18 356.75 20.50 13.75 157.13 195.0
vy, 63.0 0.5 1.57 577.00G 31.60 15.75 2.4.06 23QaU E@
V4is 65.25 0Pl 1.32 378.95 28.50 15.75 205.75 2.0.0




Tablo 3(b) Contd.

Loafeoton

A i A e 3T il 0 S i -

PR —

" Proat- . | Days to Ho. of do. of Length of Girth of voight of 1000 s;;in
nents oilking Ratio at cobo/plent Grains/ cob cob. cob weight
- Harvoss cob (cam) (cmj (g} (22 _

V0 72.75 Ge2ls 0496 175400 22,50  13.50 67.0 16440

R, 71.5C Ge 23 0.58 24500 23.00 12450 83.13 172, 50

7520 69.25 0. 5C 1.¢6 26375 23.75 1%.75 98. 50 18C.0

v 690 Ge79 1.11 235.G0 2. 57 - k.50 118.83 ° 201.75

Tyt 58.75 Ge7lh 1.2% 277.C0 2%.6¢ 15.0 159.38 195.0

Vs 65e L5 Oe 3l 1.0 CAzh7s 23.25 18.5 172.83 187.0

Vg Goe?5 07 1.10 562.75 234 50 18.75 23050 217.5

Vi 58.75 De65 1.27 810450 2475 19460 245,00 22645

Vi, sh.75 e 9% 1.37 628.75 25.75 19.50 2066.00 246.25

Vs 59475 $eOl 1.40 625.75 25450 19.0 268.25 258.75

SE 1.65 Ce03 066 13.76 1.03 Ge61 11.57 6.1 - o

CD gk Le.3 I 28.93 2.92 is 32.16 i1s ©w
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L.2, Yicld Componoento

s34 Le. flumber ofcgbn_ceok nlont.

the data on wrean numboer of cobs vor plant are
~vosented in Table 3{a) and (b, and the analysies of varianco
in Appondix Vi.

T4 io oboorved that tho diffcrent vavietios gignifi-
cantly afleated the nuther of ochn por plant. vs recorded
plonificantly kipghor mumboy of ¢obs por -lant vhen commared
to othor varictics. Butb A and Vg Wexo otatiotically on

par in this rospoths

the difirerent levels of nitxrogoen alco showed cienifi-
cant influcnce on the nusbor of cobs per plant ond as suech
_tho nunber of cobs nor plant incrensed with inercasing levels
l" of nitrogens Howover, tho cffects of n5 and hy, wero
cgtatistically on rar whilo all the othor nitrogen lovel:s
diforcd signdificantly.

The ¥ooulds rovealed that the varlety X nitrogen

intcraction had no dlrcot influcnco on tho oob nuobhor.

i2424 Mumber of grains nor cob.

Tho data on mcan mudber of pralns per cob recorded
are rregonded in Tablo 3(a, end (b, and the agnnlycis of
variance In Aspendis: VI




Data rovealoed cimmificant incrcoco in tho nuober of
rrains per cob with increasing lovels of nitrogen and with

GifTorent varlictico.

Among thoe wvarioctice, vy racorded the maximun numbor
of graing »or cob and v, recorded Hho pindimum nuober. vs
vian found 0 be cupericr to all othor variotios ongept vy

with regard to number of crains per cob.

Tho lovol of nitrogon aleo hed cimmificant influcnoc
on the nuzbor of grains per cobs Humbor of graino increancd
procyesoivoly with increasing levels of nitrogon and. the
cficot was lincar upto 7y, lovol. Howover, the dose ny was

gtatintically on par with {tho highost docen e

The intoraction botwoon variocty and ridrogon was alco
found to be significont. The treatnont cozbingtions Vgligy
Vi, ond Vgig oo gpnovior 4o the romeining onoen.s Huobor
of graino per cob wasc moawimun for the Sreatnent combinatlonc

Vo, whilo vy recorded the mindmun values

!#v2630 LQEQQ 0f cobe

The data furniched in Toblo o, and (b, roprocent the
mean length of cob.  Analysis of variance ic sreoented in
Avponddn Vi ' |

Tha varioties had significant influence on 4hie

charactors  Anongs the varietion, Vv, recowded nonimum eob
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lonesth which was on par vith Vg A1l the other threo
variotios ddfierod cignificantiy in thic vroopeot. AL and v, “

wore found $o bo superdor 4o other vavioblcs.

The longth of cobluaa influcnced cisndficantly by the
lovels of nitrozon alss. Tho rogpongd vas Lound o be llncay
unto ny, boyond vhich nitrogen enpilication rosuldoed in o clircht
reduotion in cob longths  Tho masioum longih of cob was

26.25 ¢me votoricd ad my, lovole

UeZalln _G__ir'!;h of cobe

The duta on mean valuo of girth of cobs are presonited
in Tablo 3(a; and (b, and tho analycis of wvarionge in
Avpandi: VIe

Rosulte rovealed that varictics and nitrogon lovols
had significont influcnce on the girth of cobo. PBut the
interastion offcet wao not cimmificant,

Efrcotn due to varietics vere found o bo cignifiecant.
Anong -;ho varioction, vimcordod mazinug girth and tho lowest
girth of 1% cm. was rooozdnd by Vo Vs exhibited sipgnifi-
cantly greater ¢ob glrth as commared to all othor varlotieoo.

Acpliod nitxogen inercased the pivth of cobs cicnifi-
cantly. Sho naximium girth of 16 om. was recorded by 140 kg H/h
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vhich van on war vith 17 ir. H/ho. A1l tho other

Y

alteoncn lovels diflored cicndiflcontly in their roa, oncot.

Intrvaction of et hotweon the varictics and nltrogen

ievele vac h@t girniflcants

"5‘.--.-.!50. _T‘:L_i ehy of eob.

The snalycic of varianco is ureccented in Aspendiz VI

Wfat

ol the mean values arc givos in Tablc 3(a. and (b

I van obocerved, that tho varicotico and nitrogen
lovels had cigndficant of.’ect on tho veioht of cobz. - Tho
Intoraction botweon varictice and lovels of nitropen ving

aEco cisnlficomt.

T

Amony the varietics, Ve vecordod the mpwdmun weirhd
of cobz vhich narkedly diflcred fron all tho obthor varictico.

The lowest wolcht of cob wao recorded By the varioty vy

Increncntal doren of mitrozon alro sroduced
cimnificont increase in the weisht of cobz. Froa tho mean
tablo it io rcon that whe nitrosen ferdilication inereanod
the weicht of cob upito o lovel of vy, lovel afber vhich <horo
vae a declinc.  But both lovels vere only on nar in thic

TODSCCTe

Intoraction cficet betwcon the varledics and nitrogen
levels alco Influenced cirnificantly on the weicht of cobe.
Anong the 4illerent coobination:, Vgl roecarded the highest

» 5 a“vq
valuo which was on waw with vy, 53
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L,248H¢  Thoupond grain wedchb .

Tho data on ncan values are rwescnied in Table 3(a.

and (b; and the twdyrin of vardance is chowm Ln Anpondiz VI

Thousand grein wolght was found Yo dalffer elpgnifioonily
due $o0 Aifleront variotlos and lovalo of nifrogens  Anong thoe
five vaviotico, Vg recordod a romarkablo Ancreace in thoucand
grain woight vhich was cuoerics t0 all the other varictics.

Tho othor four variloticz wvore chatictically on »ar vAAith respeod

to thiz chorachor.

Ingruacing lovels of ndtrogon inewcased tho thousand
grain wolght concldexablys Thio pay bo beepuce of tho fact
that the heavier graing were reoulded by inercoased anplication
of nitrogons Thore was a eonasiderzble iacrooce in thourond
czain wolrt uptb Iy, lovol after which thore wao a cipnificont
docline in this characicr. |

The thousand grain woight vas not influcnced by tho
intoraetion botweon varicty and nitvogon.

Ba3e Yicla
Bo3ele  Grain yicldd.

The mean valuos on grain yicld aro furnighod in Tablo &(a.
and (b, and tho anglysis of varianco in A»-endi. Viie
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Results revealed that the graln yicld vas sipgnificantly
infiluonced by the levelo of mitrogen. Tho difforences due 60
ouccesoive Ancroaontal docos of nitrogen woro significant upto
ny, lovel and sazimua yiold was also reeorded by thic level. Tho
nindmm yicld van recorded by the lowest dose of nitrogens
After ny, level a deceline in prain ylcld vas obscrved although
thic difleronce.vme not significant. A% ny, level of nitrogen,
+he grain yicld was 27345 kg /ha vhich vas sicgniflicantly highor
' than that at other lovels erecond fg vhile it was only 215¢ kg./ha
at tho lowost lovel of alirogons

Tho date rovealed that tho difforent varictics did not
zpoduce any slegnificant oflcot on grain ficld. Hovover, 1t tas
observed that Vs producod the ma dmmn graln yleld followed by Vye

Grain yicld wvas not cignificantly influencod by the
cAflovent trcatzont combinationc alto.  However, the treatzont

co.pinaliion vy, recorded the mazivun egain ylold.

a8+  stover wicld.

Tho data on ncan stovor yiold are wrenented in Table 4(a;
and (b, and the analysio of voriance in A-condist VII.

Data rovealed that thoe incroacing rateos of nitrogon had
significant infleances on ctover yiold. s%ovor yield
rrogrocolvely and cignificontly -ineveacced with cach additlongl
level of applied nitrogen. The matinun odover yiold was

- recorded at ny lovel vhich vas gtatistleally on por with fige



Table &(a) Grain yield, Stover yield, Harvest Index, Drymatter production,
Frotein content of grain

Treat- Grain yield =stover yicld IHarvest Iniex Drymatter preoduction FProtein Content

ments g, na~t Kee ot e na-t of grain (%)
vy 1728 2973 0+ 38 ‘ 2398 11.05
T 1485 3528 0e 3C 2850 10.256
V3 1593 2561 0431 3718 11.09
vy, ko7 ) 3723 Ce27 2h22 16498
Vs 2563 43350 035 3083 11.70
SE 3430 b.27 2.28 205.05 0+17
ch . NS NS Cel37 NS Ge S5l
n, 0 1150 2665 03l 1338 9. 53
n, 1399 3203 Ts! 2298 1G.23
n, 17¢8 3755 .G 32 . 2638 . . 10.72
ny, 2738y 1306 0. 3% , 3057 12.47
ng 2179 hogé Ge35 3271 ' 12.12
5B 1.07 1.09 CaOOOH 61.47 0.2l

CD 3.01 3.09 003 173.87 0e67

8L
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Table &(b) Crain yield, sSitover yiold, Harvest Index, Drymatter Production,
rrotein content of grain

Treat=. Grain yield OLtover yleld Herveot Index  Drymatter production ZFrotein Content

ments i tw."l g ha"l - ke ha"l of grain (%)
vy 1236 2214 0; 28 163L 1¢.11
v,n, 1338 2522 0a35 1686 10.66
Vyhy 1670 2851 e..:-;g 2368 - 1G.66
vyl 2261 3662 0. 368 2975 11.35
Vyng 2136 3618 ' ts;le-a ‘ 2187 12.47
Vo 857 24465 e26 1796 9,01
Vi, liks 3552 o.'zs 2230 9.91
Van- 1542 3596 Ce31 _ 2497 10.12
Vo1, 2032 Lo?8 Ce33 2835 1075

" Vi 1843 3947 Ca32 2994 11.52
Vo, 1239 ' 2541 Ce 31} 1817 0.1
Vallp 132 3113 vel0 . 2364 _ 1067
Ve - 1567 3859 Ue29 2604 16,78
Vit 1958 4297 . 03l 2195 12.16

v 1842 ‘ 3991 Ce33 12 12.36

*
-

Li



Table 4(b)

Contde

. W

ggg%'g- Grain yicld‘- o tover 3;:?.03.@T Harvoot Inﬁ-c::; Drynattor production srotein Contont“
/B0 8s5: 2820 Oe2l 1634 9.32
Vs 1248 2267 028 2130 9.83
vy, 1518 2031 Ge28 2506 16457
vy, 1753 W20 CeB9 2730 13.18
VB 1669 1319 Ue28 315 12.00
Vg 1566 5276 Ce33 2259 luell
Vg, 1925 &ocg Ge32 2830 1c.69
Vi 22131 4591 Ge33 3076 11.49
Vgly 3699 5171 CelbC 99 13.92
V5 3383 o5 Kol 3752 12.28
aE 3229 244 (e02 137,486 D983
ol eid COHY HS N

CcD

8.
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It vas obocorved that tho yiold of stover was not signi-
ficantly influcnecd by the diffcrent varicticsc. Howsvery £wod
the mean tablo it was obsorved that thoe variety Vs produced
tho masimun quantity of ctover follewed by vy  Tho differont
troatsont coobinations alsoe did not pigaificantly influcnco

he stover yicld.

Tho nean voluos of horvest indeon are proscented in Table

L{a, and (b, and tho analysis of vordance in Arpendizs Vil.

Tho resulis rovealcd that the difforant varietion and
lovels of nitrogon had simmifleant influcnce on harvest indon.
Howevoer, tho intemaction coffocts did not chov any significant
influcnce on this chovaator.

Aneong the Giflerent variotiosy tho highest walue of
harvest index s recomdod by tho vericty Ty vihlch wao on nor
with Vg and e The loant velue of ¢«27 vas recorded by the

varioly vy

Hervort indoxn values increared Lincorly viish inorcacing
levels of nitrogon upto R iovol. But tho effcets of ng lpval
vas staticdlcally on par with By, lavels, Al the othor nitragon
levels wore found 4o bo quito inferdor in this xeopocts Tho
lowzeot value vas obtained at 83 kg H/ha vhich was otatictically
cinlier o that of n; lovels
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1% vas furthor obscrved that nitrogen and vnriety lnter-

agbiony wore not aigpnificants
L.ty Quality Charachors

Leltede Frotein Contont of Graline

Tho dais on e prodtein contont of czain as influcnced
by various trectoonto aro nwosented in Table 4(a, and (b, and

the anolysic of vardianco iu Aopendix. YIIT.

It vas obuczved that tho offcetsz duo to varichios and
lovels of nitrogen vore ofaiiztleally significant. But the

inboraction oflcet vms nod sipnificands

Anong the £ive variotices, ?5 had the hichost »~rotoin
‘contenh oF 11.7 viiich wae sirnificantly diflvrent fron tho

otior four wvarietioo. Dutb ¥,y Vop Vi TOTS atatlotically on pare

The orotoin contont of mrain was glmificantly inoreandd
by e application of nitrogen usto ny level, boyond which thore
was o deeline o in —rotoln conftont althourh not otatistically
plognificant, Hilroson ot 1y, lovol rocorded the hichest protoin
confent .-:"..f': cyadn vhich wars sugerior S50 all tho lover Lovolos

Interaotion offoed vao not sipnificant .



Table 5{a; Ritrogen, Fhosphorus and Fotash Conbdent of
plant and Grain at Harvesd

o hSopiert of LSt St copiers of LSopioms, ¥ Sontont

Harvest (%) {5 (55) Herveat (%) Harvest (%) (%)
Vq 143 1.77 1e23 1.13 Ce53 G55
Vo 1.3 164 Le20 1.01 DebU 0460
Vs 1.33 | 1.77 106 Ge QP Ge 56 Ge 55
vy, 185 1.96 120 1.21 058 LeltB
vy 1.59  1.07 1421 111 0457 Ga5L
IE Det5 CeC3 GelU3 0603 Cel2 Ce03
GD Gelb 0.9 Ve 08 Celld fs 0. 08
ny le23 . le52 l.22 ' CeQl Ce52 Ceblf
2y 1.25 164 1.17 Ce9O Ce53 Ceb2
Ny 1.45 1.72 1.4 1.G5 055 Ceii8
I, 1.56 " 2400 1.12 1.11 a6l Ca U6
ng 1.63 1.94 1.15 1.19 363 L elo
SE Cel3 Gl Cali3 Jei 5 De 2 Cel2

Ch 0.8 Dell Hz 058 Cel? 005

18



Table 5(b) Nitrogen, Phosphorus and Potach Content of
plant and Grain at Harvest

g R e A B g

v Harveat (75 %': {%) Harveot ( Harvo %;i

Vi 1.26 1.62 1.22 1.01 Ca 8 C.71
ViR, Le2 . le71 1.22 .11 Ce 53 Le53
V7, lalb3 1.71 1,26 le14t Cali8 . C.55
V40, 1.53 1.82 .14 1.15 . o83 0e 80
Vg 1.60 - 190 T.85 125 Q.55 Qe 3.
Vony Lo 446 Telply 1.26 0.87 .55 Ce79
Vol 1.35 1.59 1.28 0«90 Ga61. ie68
Vahy l.04 1.62 1.09 1.0 Ge59 © CeS5h
Tory, o 147 Cle72 1.15 1.07 G 59 Ce55
Vol 1. 46 1.84 1.23 .29 T.65 Co 43
Vally l1a.7 _ 1.6 1e2G - 0.85 Oe 52 G«65
Vi, 1.35 1.61 0,98 - CeQ5- - (e GO Ce 56
Vg 1.38 1.72 1.7 - 1.01 Ue50 Ge63
Vs, 1.38 2,11 e Ol l.02 C. 5% Ce 59

an5 1.46 . 1. 98 {3498 1.5 LebBl 54.30

o

¢B



Table §(b} Conid.

Preat- § Contont K Contont P Comtent P Content K Coniont K Content
nente  of plant et of grain  of grain of plant at of plant at of grain
: Harvest (§5) ) (53) Horveat (50) Harveat (%) {5,
0 1.65 149 1.27 086 Gl ouli3
Vi, o 1e35 1.57  1.25 0v93 Lol 0.68
Vi, 1.63 2.11 1.18 1.13 Te 70 Celt9
Vil 1.68 1.92 1.C5 1.15 « 065 O 18
Vet 1.31 1.62 1.16 0.9 Ce55 .63
Vel 1.37 1.72 1.10 1.03 Qe 50 065
Vgl 1.5, 1.84 162 1.10 Oe 50 Ue 38
Ve, 1.82 2.23 119 1.18 Ce58 Celt8
Vg 1.63 1.95 1.6 .30 De?73 Geft3
CE CeaB . e0B ‘e 0P GeOlp Vel 5 GeUl
cD' 0.18 S 0e19 ms It Dell

W S ay e wu  on. G S— - - o

£8



Befe2e  Untoke of niteooen ok haryels

|

3 - I R P . RN T . ole
Che oean vatucs on dhwe wstele of altrogon o hayvecot

are progonbed inm Table 6{a. ond (b md the anolyeig varlonco

e P N DA 22
ATG R ONALIIe s

e e e " ¥ - - —tdd
Fho fonults rorvealod dhat on incroncce An tho gpnlicaslon

0¥ nidvogoen cheniflisantly .-nr“"f*'l.ﬂ 4 fho nilizogon wrtao oy

\.

" e " o -~ R " ’ S . . A
alemds.  But higher wpialio of nivyrozen var obrerved only W0

-

D, ownl boyond vhich & oXight roduntion vaLS obsarved aliuoush
o v . = . -2 - e
Silin dosveaoo wns 0% ctatictically rimmdficant. TP was olse
” - s J— - " S p e . iy x - - o
ghoorved that $ho ndndioam undaho woag pocorded in the lowent

loval of nltrogen (e

varictics did not bring oud any sirmificant voariatlon
in nitrogen uptako by plentes  The intoxaction oficot was also

not slenificant.

84.5:2.  Iobplie of chosvhoras af hagvest.

T™ho necan values aro srosonted in fable O(a: and (b and

the analysic of vorianco in Apnondise L.

nesults yovealed cignificant difforencen ia the vhos horuo
UnERLG Guo wo @lfforent levols of aldteoscns Inoroancd poplie
cation of niteonon reculided in an inereace in -hogphorus vpiabc

by tho plants upto @y, lovels. FTheroofior a olight rcduction

&
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vac oboorved in »hososhorus wytaltes  Fhostherus uptaiic ab o,
level vms significantly su-oxicr o all the cther lsvols

Y

oueest Mo
-

Taricties &8¢ mot chov ony clgndficant Anfluonce on
vhoznhorus wrdaxe. Tho effeet due to varkoty and niltrogzen
inteveotion s aloo not simificant in this caso. g
wooonded the onximunm uptake of rhos homus as senuarod 4o all
the other verioticc.

f250 3¢ Inboke of nobogsiun ab harvesh.

The aoan values qre preconted In Table 6{a) end (b and

thoe analyaio of varlonce in Acpondis,. K

Results indicated that potasclun uptake vas airnifie
gantly influcnced Ly incroacing lovolo of nitrogcns This
clgnifieant increaso in potossium uptakzo was obpervod only
upto n, lovol aftor vhich there ccoural a decreasing wond

vhich was nod cignifionnt.

Bifleront varictles of nolzme fniled %o chow any ricni-
Llecant influonce on the uptake of potassiun. lione of tho

varioty = nitrogon intoracticn vas alvo found to be pignifi-
cant in thie roopoch.




"Tablo 6(a) Uptake of Nitrogen, Phosshoruc ond Potach and Total Hitrogen,
Avallable Phoszhorus and Potacsiun Content in coil

—Trca"a— {I;;'h.—'ﬁ.-:e“of Upi:é.!:o of Uptal;c of Potcl Il Cone- Avail-::'bio P50, Available
mento Kitregen Phocphorus Potach tont in coil content in oGi¥ K50 content
kg hatd kge hat  Epge haF kEge hat ke ha T in ooll
kg. ha
vy 73147 54.26 23.87 2725 12.12 216
Vo 75422 5341 20.40 2754 1724 311
Ty 77.17 52.95 28433 2919 15.19 2.8
vy, 30.21 55.09 52,40 | 283 13.31 257
Vs 122.41 P7.i5 36.97 . 3373 . 15.68 257
Sk 12.60 707 Sk 3%3.23 Ce55 247
CD 1 RO e Ne 1.60 6
ny 5092 3749 23. 74 1629 114k 197
n, 68465 48.8: 28441 2245 13.L4 225
ns Sk 36 ' 58.57 27.83 255G 1563 254
ny, 215.48 7ire1l 374G 3500 16491 273
g 139.C7 72.8: 3335 - h7c2 16.63 33G
SE 3.83 2427 le32 175426 Cals2 22.625
cD 1.:.97 631 3,75 L95.98 1.18 Oles U7




Table 6(b, Upbake of N P and K and Total Nitrogen contont, avaelleble P50
and K50 content in the coil after the cxperiment

-5;;;;:_ Optake oé { Uptake of F Uptake of K Total H Contont A;: Paes -“;;:—;'5-‘--°--‘
mentc e na~t e ha—t- ke, P in coil kge na~t conzgai in conten in_goll
kge ha~ kge ha

vy L9.11 33.86 17.54 1657 C Q6 ig0

vy Ny 5605 G4, 0 20.9% 2217 10.31 252

V38, 69«54 - 51.57 21.27 2611 1?.81 2.6

Vi, 5527 67.29 30.58 3057 15+62 231

Vyng 9903 | WSk 26433 %385 12.81 250

Vory 48.82 324 50 2G.80 T 1699 12.5. 213

Vi, 55.72 45,89 ‘ 20447 | 1965 1750 244

Volg PS5t 53021 20407 2273 18.13 274

Vot | 95.0C 66432 . 35.22 3653 . 17.75 298

Vohg 9L.1l. 69.16 31e57 h233 20«31 538

V40 46.68 37401, 2lek1 1580 12.50 173

V5o, 63492 k5.83 27.23 2147 13.75 | 206 -

v, 7989 57+53 29.2% 2.6 16.25 254

vy, Ll . .lqa.a7 24,28 498 12.75 269

V.fg ol 16 53.08 29. 51 1.968 14,69 283

—
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Table 6(b)

Contd.

Treat- Uptake of A

Teoher Deke of § - Upteho of e Upteko ofm Sotel N Gogtont v 205 4T0n 2om
g« ha kge ha kge ha g ha™~ coil kge bo kg. hal

vy B2.89 35400 31.69 1536 13.13 199

VA, 6347 RG.22 31.07 262 13.56 238

Vit Sl 4 57.81% 27439 2693 18438 271

Tyt 106.06 69.47 28.72 3582 1.6 2883

Vin, 104,23 66.93 32433 5380 15.94 288

Vgt 6940 L9006 27.24 1923 1Ga0C 209

Vi, 9lse 9 62.0 32. 55 2417 .00 235

vgn, 112.53 72,69 3148 2776 16456 264

vy, 179.77 1C3.00 b6. 52 3763 18.38 283

Vi, 156.55 98.50 B47.30 5997 19438 283

SE 8.67 499 2.95 392,11 CeQ3 53.65

cD s K HS o 2453 NS 3
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La 6- soil Analysin

Li6ele Total nitrocon dontont in the soll after tho e nerdnont.

The meen valuos of nitrvoren contont in tho coil aftow
+ho oxpopinent aro wwesonded in Teble 6{c, ond (b, and analysic
of varianne in Appondims X.

Statictleal analysis of the data rovaalcﬂ.siﬁnificant
diffoyence in the total‘nitrogan contont of {the coil due o
lovels of nitrogen application. Variotics and interaction
efiect dld not chow axy pignificant influence in the total
nitrogon contont of the soil.

Increaced lovels of nitrozen increacod the total nitrosen
contont of tho coll upto the highoot levol of ng which wao
cigrdficantly cuperior to a1l tho other nifrogon lovels.

Le6e2e  Avellable shoopliomuc coubent in tho soils

Data furniched in Tablo 6(a; and () represent thHo meon
value of gavalilablo 3265 in the oll affor the opordnent.

Analyois of vardanco As plvon in Anpondiz. X

tata rovealcd thab nitrozen and veriotios hod sicnificaont
infiluenco on the avallablo phoophorus conbdent of coilse Tho
effcot due to dAtoractlon botweon nitrogon levels and varloticn

on thic charactor vae alce signdficents Butb tho increasing
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trend vao obsorvod only upto ny, lovel which recordod 16.9L kg

Ppl 5/1@9. vhich recorded was on par with Nig lovels

the cffect due to variebics wer mlco significant. Vardoty
v, recorded increase in the available phoophorus contont in the

04l followed LY vs vhich was on rpar with the formor.

Interaction offocts wore also found 4o be cignificant
+tho varicty =z nitrogen Anscraction the hichest value was recorded
by the Volig treatmont virvich vaws on par with the tzeatzeont
combinetions Vghge Vgiye Vglne Vplls and vonps Tho troationt
cozbination v,n, recoxded tho ninimann phos-horus contont in the

COilt

Le6s3e  E. chanmeablo votach conteont in the ocoll.

The mean valuos of avallable potach in the codl afior tho
exporinent apro furniched in Table 6(a; and (b, and tho analysis
of varianco in Auvpoendiz. X.

Rosults indieated that the levels of nitrogen hed cifni-
ficant infilucnce on tho notach content in tho coll. Increasing
lovels of nitrogen alco increaned the ~o%ach comtent of the coil
upto ng lovols But ny, and ng levolo were ababiotically on par.
Tho hlghest walue rocarﬁed‘ by tho B levol was 33¢ k r»otach
and tho lovoct value recorded by ny level vno 197 kg —otache.

Ihere vag no =ignificant influoneoe by tho difforent
variotios and their combination with nitrosen lovels.




L.7s Résmponse of malco 6 nitromen

Rogults of tnolyeis ppeoontod in Appendiz %I« rovoaled
that the vaplotics vy vy end Vy wooporded idncoarly dowards the
ooplication of nitrogen and ac ouch the phycical and coonomic
ooptloun rdtrogen gatos eould nod bo found outs Rooponso
funotlon of grain ylold and nitwogen levolo in variely v, vas
oxolained by the quodratio fimobinn, ¥ e 198.820 28,588 o
G793 1Y

Tho shyeiegl and coonensic optinum nl¥rogen fatos for thio
varioty woro Sound £b be 155 kg and ik Lg/ha Fospeotivaly.
The pelabionship botweon the grain yiocld ond levelc of nitrogen
in varicty Vg WAg oxplained by cuble polynmooial funotion.

Y oo BUADGYS = BBeORG IT La73 B® « Gest2lh B9 Tho vhycleal
and cconoric gotimen nitrogen rates for this vdirioby wors found
%o Do 1565 kg and %787 e/fhn voopoodivelys

iy8s Peoonomicn of production

The ceonorles of produdtion of difforont varlctios Lor ihe
cotlmated glelds ot vardous lovels of nitrogen sro given in
TULe 7 and the analysis of vardande furnished in AppondizeXit.

The rosulds povéanled thalb v5 recopded the naninum zyofit
of Res 6;510/ha whdoh vas found %0 be highoy than that for nll
the other four waricobics.
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Tablo 7. Toonozico of meime production

( '000 rupees/ha)

o oy B e 2 S DY Ly

Troad- Cozt of production @ Extra
nents cxeluding treatnent
coat

troatnoent

L

Total
cxpondi-~ ot Return
turo

I kD et mp = Lt

2. rrice of crain s Ro.2.80{ks.

3« Pricc of stover: AceUs50/ko,

n1 3-043 ‘ 0&(}83 3-183 1. 5:‘:’1—}

Ry 3e Gl 0.133 3176 1 2.707

By 3. 043 04183 24223 e 590

ﬂz} Te C‘q'_? 0.227 3270 5! 62?

n5 e 0‘#3 0280 Fe 3273 5.023

SE - - - 0o 37

Ch - - - 0.983
Cont of Annuts Lobour chorne
1. fiitrogen 1 Roalre 857300 ilen @ Roe20/~

vozen @ Rs.l5/-
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The difforont lovels of nitropen markedly Anflucnced
tho -voduction of malze. It 4s scon thal inercasing lovelo
of nitrogen incrogsed dho net orofld conclderably. Thoe
inerence in troflt vos lincar upto ny level ofder which dhore

was o docreace in tho nod pyoflt although nos oimificant.
BaGe  Corrolabion oiudlon

mhe tvolucs of clmnle corrcladtlion cooflicienmbs worked
out botweon the yicld of sralin and othor charectora ave

rreconted in Table. 8.

Grain yielad of the crop was positively and eipniflcontly
corrolabed with nusber of eobs por »lant, mumbor of grolne
ner cob, longth of cob, girth of cob, wolght of cob, whkight
of thousand groaine, welcht of obover olceds Thooe ylold

attributes wore poritively correlatcd with grain yieid and tho

]

Toynluen wore Ge5l00, G505, Ce2731, 0806681, 20303, 0.6305,

7.0 roasecotivoly.

The untale of nitroson, chonphomue and r»otarh by the
orops abt harvest wos flzo pooddively and sipnificently corwo-
lated width groin yicld andé tho corrolotion coefllcicnta wore

0eQ800s 009 and 0.76L7 roopodtivoly.

L4

% wan further noticed that tho uptalo of nitrosen,
O

phoszhorus ond potoch was peclilively and significantly

corrolated with the gralin -rotein content.
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Toble 8 Sinplo linecar correlation coéffieiants betwoon grain yield
and é¢ortaln blonctric choraoctors
- Charactors corrolated with Covolation
ek | ~ grodn yleld CGfoicient o
1. Ho. 0f cobs per plant 0.5100#
2. Mo. of grains per cob 0. 595k»
1. Lencth of cob 0e27231%
L, Girth of cob 0. k6618
L velght of cob 062459
6. éhounand groin welght 0.6385%
7. tcight of ohover C. 70808
8. Frotoin comntont ¢.4350%
9. Hitrogen uptako 0.9260%
lo. Frosphorus uptake .0.9169*
11, Potach uptake 0. 76079

%  Sigmificent at % lovol.

-
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Tho precont nweoblontion in on atioms o colcet tho
mocd cultoble vordoty of malco for rleo fallewr ol olco
o £indeut an optinun lovel of nitrocen Jor the woawicty.
The dato eollicohod on various prowth choractor:s, yicll

o

attributeor and yicld oad quality porocomofers wero otatioti-

4

cally amlysod and tho weouldr of axpeorinent oo Ghocureed

horo undor.

Hele Groth Choractono

5- :2,,« Te Ji i?j..ghﬁ "? ,“ 3.:.}..‘3'%;

f

T in ceen fron the Tablo Ei {z. amd (L) thad thore vno
eirnificant insroacc in piant hodchd ot vardoun ntascs of
crowbh due do tho aonlicotion of ndtroncn. $ho $act thot the
lovwer l::val adtrogon rocordsd Zorger holsht ot oll oltaser of
crowth of congawad 40 hicher lovoln oleorly inlleater the

cunePlordty of ndtvosen in incrcaniag the plant holoht.

Tha maximm holght wan rosopded by tho hichons 1&2‘?‘@1 o5
170 Bg fifhan et oll otanes of srowkh cosost 2t horves v vhorein
it wor on poar with 1t Aomodiate lowcr lowel of Al ko /ba.
Helght belng o cheractor decendont on matriiion, increprcd

ap-lication of Jcrtiliser~ would hove cnoourancd Hhe oot

hl



cronssi which in‘hwn reouliod In hichor rate of nudvicont aboor-

wdion vhich war pandfomted in tho lncvonro o lon

4 4
v g
r
[ ¥4
5
Py
ch
o

odz ot ple (2956 Matl and Fanda (1976, » gnjout ot al. (1970,
Cardliol of% %c(l‘}‘?ﬁh Naicenal and Jorachan (9743, Goangro
(1970) oolan and Ay (1979 oad Outhulkirichnon ond Subramonicn
IG8C ) oboorved rindinr Iuereace in ploat hoicht by tho

oxlication ¢of nDichor docos of altroson in nolnc.

Vardotic: rocorded slqomdficant inflacnee La plant holshi
at hozrvest otago onlye Sho ~a i helrh?d of 18u.3% eo warc
roesrdnd by the vericty Ganga-5 cloroly follawod by Azobhi=?5.
iowover Vilay rocordod the mindousn heleght of 129247 ene In
she lator otagen variedy Gansa=5 pnd Arcthis-76 nipht hovo
roe~pondel voll o tho addcd fortliicers roowiting in Lnecroared

—iaat heichts

Tho intorastion offcet ‘bﬁ‘a*"c,ﬂ‘m vardotios and nltoesca
levelsr vast alro oignifieant only in the bosdnning and at
harverts  Uhile vem, has recorded tho mo imun holoht (09.285 en,
at 20 DA%, AT was Vohy whicoh reocurde? tho monimimn helirht

192.225 ¢z at howvent followed by ‘.fr-n- (135270 onle

%
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influence on $he ranboy of leaven per Hlonde  lowovor, varioltal
variotion wa~ not oirmiflcant durdng oy of the cronth otag

£ dcaves Jant dith

IR

Rl o e on P e o b
Sgndhousn thiyo vo

pirodfican® iAncroone in tho nuabe

inerca-lag levels of ndtrosen, thic

ety g " oo 3 L ~ PRI N .- v
increpce var cipnificant only usbto A4 b i/ho ond n ocuch
L. b€ Uoond L7 kg A Mo courd o ssononleuily wred for
fappcored read woeduetion.  ovepal uverliern rozorted that tho

wdcricats coocclolly altrogon inflacneod gll thoe grouwth - ovo=-
TR%eh abod eelolly £ madber (Bajout ot al., W975; Gowro
(30773, Yahya and Andteow (1001 . etlioye o ol.{1034) ci-o

0""'\1"‘3:""' (9%

incroacing nunher of
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of nltrogen war reported by




Oojoosal ond dovachon (1974,  Lelrhoomusthy of ole (L9074

e LLO7F, SAthell and Choloby (A9701, Sl-imtiob ot gk
(1900, ol falem of gl«{1582}. 2he hishort nitrocon loweld tar
found 40 bo cAving the mofiman Las ab all ctogorn cuernt G0 04
vhich war an poy widh its lomedlato lower lovocle.s  angther ob. o=
vasion node in the rrorend obtudy uvee that the oo loey Lol was
rocoric) obf 67 A . richnoow rthy (1975) indicotel thot o
-lending erxhiblited foqtor Srowth oF oron wnabling carly ochilc-
vemont of lapoer LA1 to dnderoopt and wtilice hizhor azooialt of

motiction thar obrorved fron Fiavdif oand Aabi olanting:.

at ni-her docoe of aldrosen wdcht bo duc
Lo the hirhcer ambor of loovan wretiucel by the anpliicotica of
altroren ot Indleated onpldewe Incroc.od adtwason aniieation
eht have oloo Looroarod the notabol e ocotivity of slont ond
iy Ilmturn oirht hove ineria-od the AL, tuclos condneded Wy
Canmaw wd snlva (4501 found that Bal of muinfcl woiro dAncpe-

R et ot . - . Ny g Y - .
acen wlth Anorearo la aitrogen raten I7an &0 69 L20 brn G/ha.

et

(X J .,l. ..{.! -t e whe I wes . -~ I 'y r Ll rade e
varictal of£cet on this choaracbor wro olvo ofondificont ot

at
ell ctamot oxcont S0 ouh . Anons thoe Jdfcromt Vo

&
6.-
(%4
?:’J
3
'..
P
3
5

=5 rhowod the hichest 237 of 2.3 Thy it ir geen dhat Gonrgesh
could wrodue: the hhent La7 durdes . usaoe renoon, Hwee oshie

biting Atn cozerlozlty in hd- vwroy im-ortant

Tho fact that intoractlon eflcot ynor 0% “irmdficont A o

clocor indication 4hot Jifowcnt variodlor Gi0 niot

i»

ntoract wAth

ndtroscn Lomnle .
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che rocalts (Fablo 2(o) and (b}, rovealod Ghat difforent
varicticr and lovels of nitrogen cicndficantly influcnccld tho
number of doyr to oilliine. horaa gb al.(1059) found that tho
Gayn to clilking woao dcorcaned wlth Increarips rater of nltrescr
@wrto 20¢ Lo /hne  andlod of ol.(3972) olro reported cawly
cd2kAng vith tho gp-lieatdon of ndvrosen ¢t highor dosev. In
the rrocentd | otudy aleo the glanto wero fouxl o riliz coprllcr
vith hirhor loveln of nlitrocen ond thoe coriinoco contimucd udd
s by tifhoe  Thuo tho ssan nusber of doyr o rilbing van
ciondficontly veduced Lo 67.75 to 51l.55. Genoyally nitrosen
ie cooegtol so longthen the vegcotative —hare ond oo cuch

ntor

"

dolayod nrocornc of zaturdty. Dut la the prooo 2y boeaur ¢
of the Ju~urimnt run ly of cuachlne duc to cumer rcacon {he
choto rynthetic aobivity couid have beon ossried corllor in
the srenence of cbundent ~usnly of ndtzogen recadting in
cariicr attalnmont of Ricshey LAy {(Tablo 8, and coriicry ilidn:
Tho reeulss of the procent dnventirabion: ore An gporocacab
1975, , ~thop

vith tho £indinge of Gupta (1950, tathorc ot ol.

( (
(10701, @ 2-Hatzab of ol {2000, and Yedav ot al.{2023).

Voarlosicn alro recordel ~ignificoni 4iflercaco in the

sudber of days tolien for ciilidng. Aoy the vorlcticor,

w-"u
Agcﬁhim?ﬁ reguired tho lovant author of 55.25 doge for ~311llkan

oliowed Ly Coane~5 with 5750, TRo mo Anvr nathor of 7. .25
was

doyr, mecorcod by tho vardedy Vijoy.
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Bele5e . Loaf=ten patle at hayvonte

Thoro weve rigndficant offeatn An tho leaf=ctom ratio of
noloe at horvert sus to difscront variolion, difTorant lovelo

of n2itronon and their interactions

A lincar fncwvenco in loaf otea-ratlo vis zoeorded by
nitrogen copliecation unio 240 Lz Whe. Shic night be duc to
the hirnor rate of leaf mroduction in proporiion 1o st in tho
Cmonosres of malre under adeogquato mutritlens Althoush tho
hichoot valuc of 0.79 was woeorded at 170 ko I/ha, 1% was on
par tith that of 0 ke H/ha.

siProrent varioticer varded cignificantily in leaf=odon
ratio. Anons the f£ive variotion, Gange=5 har roeorded tho
hirheot valuc of 0.06 followed by Banga cafod-2 ond the lowoot
valuc of G« van pocordod by Hlestarche The dalz proccontod in
Tublo 2(a; rovealed thot the ebove $two varictico havo produccd
commarativeiy highor nuiber of legwoo por -Hlant ond as such
they céum vory well poeord hichey valuer of leal-oton rotlo.
The cuporiority of Ganpa~5 varioty has been furthor roflcoted in

tho caco of loaf arca indo.. algos

SeleGe  Drymatter iyoduchions

It ic evident from tho 7ablo &{n; and (b, that nitrogon
anplicetion hal cionificont influcnce on Who drymaticr rodue
ction, unpto the hichest lovel trlcd {270 s f/ha’. Tho fzeat-
vonts which rocolved hichor docor of aldrosonoun fortiliceors
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(270 kg i/ha pogictored hickoy dryomitor ylold than thore
wish lower Tortilicer lovyolc. The influonco of nitrogen in
cronoting thoe vegetative growth of nlanis ic a woll cotablie
chod fact. Ingrcoro in drymatter yield with inorcacing
lovole of mdtpopon wac roported by Sharmughacundazon ot al.
(1974, Fumara-vecy ok ods (1975, “lias ot ale (1975., Siugh
ond chand (29353, Huthukpichnan ond vbravendan {1980,

A sosidive linogy rooponso wan abrorved vith inorcasing
1oveln of nitrosone Hicher lovele of nltrogen application
incronsed tho pyowth of oatre ordpy cigmificantly (ﬁ‘ablo 2 (a,
and (b.s Tho giowlh attributing charcetorc like holicht of
planto, nunber of loavep por plant' and the leafl arca indo .
vers rauidnas ot higher lovelr of nitrogen apnlicatlons Zhe
ro-ulds in Toble 8 (o and (b, clearly iedicated that tho
yntake of malor nutriont:s nicht have increased o nroduction
of giowth attributing chovractors and finelly roculted in the
hichor deyoatior ylold. Fho uptalo of mnjor rbubricnts wan
cozinun at highor lovels of altresen agplicati&n. Tho
Anoyonsced uptale of major nufrdents would have roculted in'
higher dryoatter yiolde . indlar recults choudng tho inflo=’
engo of increancd doso of nutelentc in inowoaping tho ylolid
of cadco war roporsed by irichnmnwrthy ob al«(1074, ond
[1ikhedl ond shalaby (19794, According to Ahlasat ot gl
1975 ¢ i trogon fortllicatlion inocrenced %ho elﬁ}mt't;cr ROCL~
aulotion mnd thoe rate of dryzatior occcunulatdon wac faotern

$i1 ndtronon fowbiliced lant- gnd tho nor olant dvy wolirht
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ineponccd contineourly o 9. =08 dayse . toyanov {19031 alro
obocvod the bonoficinl offcct of altromon 40 incroncing tho
Crycatter -roduction in nalzo anl o claiacl, that he inewcaring
nitroscn wates ineprcarcd tho ehloronhyll coatont which ir

cogralatond with dryaaticr cccumlotion.

cwventhourh thero vwor e ricnificant difloponece in duyoatta

viold due to ¢iffepent varictlor, the nanloum deysadtioer ylold

ca mieowdor By the vepdoty Ganmne5 and nindow by Canra cafeld-l

5aBe Ticld Commoncato

) I - - .
50263 himbor of cobu ey olant.

Tho dota furmd-ked In Poblc 2 (4. reveadod <Thot o fho
oopddcation of mitwoorn ot GAfTurent lovelo ol ficallicand
of ‘net ca the mushey of cobr nor plonte  Lho hichost nuther of
cob wac vecorics By tho hishoed level of ndfwvooen (LY. I lfhog
whioch var on car with A%~ foncdiats lowey evel (L. Lo d/ho).
Thir £indAns 4o da coafirnidy olth tho rerults sbteincd by
fharas (157700, Rathero gt £1.{1976), Drur ond ihehra (1577,

“hoxt ot gl-(1902), dazin ¢b 0i<{1923 add Alotiloye cf Qle (2007,

Veopioblor aloo zooonded olodlicont G327 czonce in Sho
o [Sa} Tam e o L, SR, 1 £ i i bd —” W28, N o oale - -
st of ool - oe pland.  Cannaed Deoerte. he hicheot nusbor of

- - - -
cowe o rlont vhich vao oo ar widh Plestarch An {hilo resord.
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who dota on Ldae and looferton ratio abro movenled thebs
Canca=9 %337 Divot L both charcetorn.  Tho foed thot Coanra~S
eanls, cpodues the hishoot DAl of 562 cleoeldy indlentos Lo
areviorlty in tho casbohyirate rynthesic vhich reflcotod in
tho nunbor of cchp axl ulivinately on "!;hf: Fi0ll.

it va- obrexved that tho number of cobs Cw ;-Iﬁnﬁ ira

morvactor infiuvcnecd by both awteicnt cindur ayt varlotol oha-

weotor: dntivioeally oo thoir lateractions wors not rigndficant.
5:3’2' .;;:s':_“. Lap s £ (’?.'."ﬂﬁr =yt ﬁ??

cable 3 o{ny and (B chowed dhat tho 7470 Jorent varlctice,
lovels of nddrogna and 1%e dntorgotion of oote gimificontly
influchced the number o0f rralnr 202 cobe  [Utboy of pralan
inorcancd iincarly lth incroacing lovols of ndtwozon woio
A lenfhn vhleh can on'cap with 1te hicher lovel off 1720 ho ifho.

atiter of ol (1975} oboorved hisher nusher of syalnr jor oar

<At 120 i fho. Dut Rathorc of .1_;?__-( 1976, obreyvel lincow
lacprea-e in tho mucboy of qrains nep ¢ob oith incweonsine lovolrs
L -

ik

of nmitrocen aoto 16. ip/ho.
Va_-,ru:f.‘t.z:
The oflcet .of  pirnificantly Saflucnced 4hi~ chorae
csere  fmons the 2if corunt vovlotics Gonra-§ rocomicd tho
o Aot nusber of cralne cor cob and Viiny modorder the niadmca

na:ber of craint o cobe Tho Antoractlon bob-oon nltro-cn andl

vardcety alco waz found o Lo nlonificant.
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Kplrteas urdhy ot pd. (1977, Al-Dludha ant Al=YTounds
(2975, ol Criiwizelohnn: o L ubmnzendan {AG30) obrapved on
- inn bronl An tho mmanbom of crains wor ogb vith Inercacin
rados of rdtrason,  Rof-ut o 2l. (1970, alco oboorved lincar?
rignificant incrcano unto 15C ko d/ha.  Tho hichor level of
nitrosen Wreated ot vroduscel garked inepcane dn the auober
of rpdno oy oD Sozpanel W lorty lovel nitmozen troated
5a0%0e  Thuo 4t Ao wevenled fhat tho o

2 4738 * P A . - B
Gefindtely bonoflicicl in 4his ehoractor.

“he fact thot Phe intereeticnn woro nloo cimificantd
clooply indicated tho Ffact that tho varictol vawistion in thir
charaetor can bo £uily omnleited by hich lovol of nltronen
anacelcnts  Ganpe-5 wher ruspdded vish 18 Lo /ha conld

produes Tho ooamisan nunbor of (walins «or ogbe

Gelele  jrmTih 0F cobe

The Cata wovealed that the dif.orent vovrictico anl
nitrorca lovels inflacnsed ho idength of eob ripnificantly.

R

fsoonn tha verdoeticr, Hlestoreh rocordcel oosinun Leasth of cob
Joiloucd by Goangoa-5  Tho roould of tho srocont iavertiration
rar In conllridfy wdih the findings of athubelchnan ong

Subraaonian (390 The oinime lenth of 21.74¢ oz voo

reoeopded by Caryn rafnd-2.

Lensth of cod wor Anfluonced cigmificoatly by lovels of
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nitrogan,  She roroenso wng lincor upto 140 Iy fifhn beyond which
o ~2icht reduction in iongth oo onscrvede  Inorcare 4n longth
of cob wiih increaning lovoic of nitrogen vas reported iy
sovoral workers 1iko Hasi and ronge (157%; . Cangro {1973, ,
chaleby and tAkheil (1979), ceinut ot gl. (1970, cubranonian

e

ot £1.(1932;, Adotiloye g% 6de (1984 ond Rurcol (I90Y.

I% ic coon thot tho intoracdion offects van alep cigni-
fleand. Mlectoreh af 180 In (/hg har recoxdes e oo Ao
loncth of S3.5 cm folliowed Dy £9.5 ¢a redoricd by Ttho rcano
verloty at 1ic kg i/l thue provisg that tho cono vardety of
nalvo and tho came lovol of nitrogen both infividually and
collecdively c:hiibited thelr cupcrlority in thic chorocoiers

5‘,2'.;}. “G&"th Qi i) @

Reruldn revealc_ﬁ thot appiled ndtrdgen increarcé the
Jivka of cobo sicndficantly. azimum civth of 16 ¢n vas recor-
ded by 0 Ip Lifha vhich wao on par with 170 kg i/has  Thue i
v cocn thoet thoro vwne eipnifleznt linesy yeosonso only usto
s Iip 1/ha and thezféa.fter a nlisht roduction in the givih of
cobe wao oboerveds Thooe TLindincs aro in confirmity with the
rerultn of Kharkar (198., who found a linoor inereanc in girth
of cob: upte 160 iz fiftp. tubrasonion of gle {1692) and Rusgol
(1584, alco roported cigaificant lincar roomonso in the cirth
of cobr with dlffcrent lovel: of nltwogcn.
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Vol soo) ol Teas pics Aaflaonses cdsaiflocatly on the
A etk R s -~ 5% --L . .t_ -3—..,“ - HG'MT" - .3-..'3}‘.-.
cizth of won.  2Anens thoe ¥ OTNLCTy WV 3 poonmlon the

EASSSY

ma iz cketh chish wan found GO, bs -upcpdor to othor voarictior,

©she JA¥Corment variotior, nitropsen Lowvels and fio Ldere
aotion of cotr rocordc. ripnificant imllucnsc on tho voicht ef
Gobre  Amons the svuricilor, o oageeS rodorde the oo dous woilht
of eobs vhich ongircdiy dif.oved Zvon all tho othey wvariciie:.
Cho cata ~roremdbod Lo gabic O {ar clearly indientel thot tho
Ioacin of cobr and cleth 0F oot vere Liomdficantiy cuo-orior
an the varlody Canrp~5e  vhoveforo,it it guite natarnl thot

this varicty reeselel nipnddicomytly hisher unloh( of oL
dnerpcaental Coroc of nitrason ol o neoluccd ~irndficant
23, Alneay Inorcasce in tho voizht of ecob unto i I L/ha,

in the eosne of Lonsih of oobr ond sixth of cobl 1t 4: ccon that

s A
o

whe mbroron Levad of U pfho va- ruocrlor ant oo ouch tho

. -~ ey P -~ T oy or & o - > + o 3
CG30 AOVOL Ul record tho hisher <ol of cobs aino.
asceorddng 6o Nathory ob ale{1974, and thorkap (1930 a linco

increare in oob ueioht ve- recomdel upto 6. b lifhn.

.4,

£ 2 -~ Ay e T a 4.
L. 10" m;}"? &‘1 \:(Jlu‘"lm

feta Dorntched In Toble O (@ povealoed thas 4% orantd
Tertiliner Leovolo and QifTosent vorlotics rooorle. oiralficnat

Atluense on tho thou-and prain woirhs.  sho oipnificont oflcad




108

- ~ - A -
o aldversca an hoin adtlieod nod ey

- .
- e T Y I O I B R
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syl Sovalo moy, bud clso for incroscing the clce of eoodn DY

9 vy sy gl ) e, W
~moacy fi13ine u of the ooplins and thoveby contribating o o

-

i hor fhousand oralin weicht.  Incrocsdng lovels of nd@roren
inercaod e horand craln coicht into M Ip . cindlarv
inspcacing trond in n&“"*&::ﬂ reedn eisht o ith incronental
levals of ndtro-cn wan obrerved by cri-mathi (1971, Shoros
(1075 , Rolan and  ataras (D974, Irdohaaoa ethy ob gl (2077
shaolaby and cikhedl {(2979:. [ubrescndion of gl (1900,, Suocld
90 an Hrdzhnavend and Deoarvany (L9505, sathoro cf ole

(
{2976 anc fhorior (1030 recordod lincor yar;onore unto

Acony, the five varicotios tricd onldy (anca-5 conid Tooond

'!

¢drndficantly hisher thounond cralin veicht vidoh olinvly

. QP . B . T A da 8 .y ™ a2 2 un o e . $a T un, g "
JAcotor tho Zued thet only Gonge-S gould w9ilice the hicher

- .- L4 g . . e R o W2 P A T,
Tewais of nidtrocen for lnoroncing the cine 98 rpoinn and

o

Wheoedy o Wbielan hisher houwcand fealin voicht.

[

Tho zoendto furcliched in Tabloe & (o) =ovonled +hot 4he
a:;rlleotdion of altroson enorted a oipmilicont influciacs an i

o & N - 4 % ~ A - . g N )
Goted prolda yilolde A poclitlve lincor Ancrooco 3o orrais piddd

P . R o e Il capt 1 e o
WAt obucrved undd LD L /ho ol the difleroncos Que 40
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succeseive ineremental doses of nitrogen were significant upto
140-kg B/ha. 1% was already ceen (Tables 2(a,b) and §(=2,b) that
many of +the growth promoting and yield atitributing characters
like LAI at critical stages, leaf stem ratio, number of cobs per
plant, number of grains per cob, weight of cobs, thousand grain
weight ete.,. were progressively increased with ;ncremental
levels of nitrogen. Therefore it is clear that the influence
of all these characterc have been finally expressed in the
grain yileld.

Vhen the level of nitrogen increased from 100 kg to 140 kg
N/ha, erain yleld increased from 1708 kg 2340 kg/he. Thus it is
seen that an increase of 30 kg H/ha could produce a very high
increase in grain yield. The number of cobs per unit area,
number of grains per cob and higher grain weight ﬁere maifly
respongible for thls increase in yield. Arora ot al.(1973) found
that the increase in grain yield with increasing levels of
nitrogen nay be atitributed to the favourable effeet of nitrogen
on grain yield per ear. The influence of higher dose of forti-
lizers en the growth of maize orop is well lmovwm. A perusal of
the data (Table 4a) in respect of grain yield indicated thet

different levels of nitrogen had significant effect on grain
yield.

The data in Table 6(a) in respect of the uptake of total
Hy P and K by maize alyo clearly indicate that the higher uptake
of iy mqﬁor nutrients might have substantially improved the
yicld attributing characters which might have finally resulted



in nicher yioldr.  iodlar rorults chowing the lnflucnee ol
inorcancd done of mutrionts An increacing yleld of malce war
roropted by ceverol voriero alite Duchponcodon and Georgo (19553
“acidhor an’ Cadanzaloa (1972, ccnohchi ot ple (1975, Ehan

and ©ingh (1978, othyasarcyona (19705 cad Hunar ot al. (604 .

Sho penulte Mcoceunced gbove olearly rovealod that the

hybrid colse erep ccoaecnleally recpondded to M i I/ha vhich
-roduacd the oo inun yield while the lovwcent yield vas under

5 ke 3fna.  Graloyield incrcaccl vigndificantly with cach
a’ditionnl “ovol of ornlicd aldwegon. The Lovourable cffcet of
nitroscn in increaring the total cveia yicld han Been rosorted
by many wvortieys 1ike Sedkoathi ond cdoph (19320, Coden of nl.
ond Yadav of gl. (L935,, Drav ond Bhajan . inch (1924; ond

ptel o al. (A035%1. In tho rozont cotudy, the hicher crein
vicld wadcr incrcoarcd nddronsn lovoelo wera meinly due €o
corrormonding increarg in yield contributing chavnctors Lileo
length of coby firdh of oob, nunber of craine ~or cob and
thourarn’ rroin weicht. Tozeo sop the w-talo of oojor mutricnt:
ViSe, iler and iI woro highor gith increacins lovols of nbttroron
rooudding in hipher cralnylield or alrealy otateds Anilax
iincar rooionce An graia yiold o malce dote 14l Lo Nfhn o

romorict by Delaclos (2999 and ihailovic (1922,

Aceoxling o Trl-othl (21573., Conoasr and Jalra (1932,

fodav of 0l.(A02), and ratol ob al.{1935,, o-lication of

nitroscnon fortiiincrs o opted o 1ingar lncrenre In roodn wicds
13 LI
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asbo 120 &g /ha. orhicrs 1lkc Prar and Ehchrgfégﬂ Bhuchoa
ot 2le(1077., .rarnd (1970., lalcoani of ad.(1007.) and Lov

¢t al. (1935 resorted lincoy increuco in groinyleld ulth
incroacing leveln of nitrozen u-do 150 kofha.  Tho zoculde of
trialr. gonduetod by Dharthabvy ob 21.(1975; cnd Lchba and
Eothari (1975. rovealed dhat nitrocon at the rate of 16. kg/ho

eorutted oo imus dnoreace in crein yicld durdng ruomer Ccanoie

vventhoush tho oflcet of vardetler on gruinylcld Lajhot
odrnificonty Goance-5 produecd the ma.lown prainyloeld vhich
may bo oo crlbeld by hybtrid vicour in Cance-5 oad alco thet it
cay bu an officiont ucor of availablo plant matedeat.. in
othorsardc, tho hisher (reda vicld of Conge=5 may bo attribabed

4o hizhor nusber of car bearin: plants and curerior car chara-

152

¢torn. Leercaced rrain yicld of Vijoy cven with hirher docc
of 170 Eg U/fha anners 40 Do duo $0 oo mroductivo oflicicacy
of Vvliday as coszared B0 Cansa~5%  narsa (1970, obocxveld thas
the hybrld Canca~§ ould yicldel Vilay and the cconcaje ondioun

doco of nitroscn vas botvcon 15 and 144 Y tfho.

Thce rorulta roveplod thot pitroqsen hod o ci@ililicont
infiucace on otover yiold. Iucrcaring ratos of nitoomon
cipndficeontly influonccd the stover ylelii.  ar in the reape of

croin yicld oaoloun cdover yicld vag peconded ot e Inoifha
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vhich wae on war with Ive bao G/hae Ot e ooon thaes the voge-
sakive charootors 1ile heirht of plandng mabor of loavon pox
slant o0tCess Anoroaced with increncing lovole of nlitrvocon ond
an puen incronccd ciover yiold Lo only o roflcotlon of the
fovonsable influcnes of theoo chorachere.  tovor yiold procwo-
ceivoly and cicenificontly inoroacced wlth cach additionnl lovelc
of gomiicd niteopscn. - heomusaruntoren oF all. (1974 oboezved
concddorablo inorence in cirav ylolld with overy lacreamont of
nitrogens Tho urorent loveoticatlon iv in cenfirnidy with the
Dindingo of govoral workcers idle Sl~choviony of ol {1970,
Cantee and Olren (19770, ¢ Anph and Cheoprares (19703, Ranjedh

Cinch o ale (2990 and @ inch o 2l.(2932..
e iy = e

Tho of lced of varioctios was £ound 5 bo non-cirniflcons

(%]

in tho caco of stover wiold indicoting that no varioty could
pisnificnn®ly Andlucnco thic chazgctor. Iouover the varloty
Cansa=5 rrosuced tho hizhort grain yia&.ﬂ and the lovord yiold
vro recordcd by Goncn rofcl-Ze It 3z alwendy sooqn that the
Righent prein gicld woo wroCuced by Cagya=5 varioty. Tho facs
at the iooortant vonoctatlive chovactor: 13lto holrht of pland,
mubor 0f leaves wore highopr In tho cane of dunrng=5 varlobty
clearly Lliunteooton tho :?ca:,mf‘ 2o tho hirhoot otover ylioid

in thio vericty.

Sedalae  Harvoot Indes

- & s T -~ s ~
in the roscent otudy 4% Ao ooca Hhat i 3300 nd s4rmd

Flennt Anflaoence on Tho harvort Andeos.e  Sho masimoe harvesd



114

"

index vac obtained ot 17, kg i/ka vhich was oa-par with ito
immeddiate lover level of UK kg f/hs, chovwing thet thio lower
dozo could be o cconomically uced for hisher harvont indox.

A rclatively hirher harvest Index gt hichor lovein of nitire-cn
ic a clear indlcation that the vardiotics tried respond well to
tho asplication of nitrogon. Thin result ic in confirdity
with the £inding of tikhall and "haleby (19795)and Tliec of gi.
(1979}

Varieticn alco hiad rignificant influcncs on hoervoot indoi.
It ic ooon that tho variody Ganga cafed-2 rocorded tho highoot
harvort indox vhich vac oa par with the values rocorded by
canga-5 and Hi-ctarchs. Froo the carly diccucsion it is cloar
that Gangn~S oreduccd tho hichest prokn yield and thereforo it
io guito natural $o got rolatively high harvect index valuca of
thiz varioty. It is aluo obscrvod that vAijoy recorded tﬁo
lowoct harvest Ander vhich produced the cceond hicheost nbovew
yicld nﬂzt‘to gangsa-5, but rocorded only the lowest praln
yicid. Although Gango-5 produoed the hichoot ctover yilold,
becauco of idc rolativoly hichor craliyleld it could wrodvceod
highor harvoct indox alce.

Bebe guality Charactorc

Setels Trotoln gontont of moaln.

ditrogen had e mronounceld eflcet in incrcacins the .yofein
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rain ac rovealod in the sreoof otudy. trogon ad
the rato of M0 kg/ha recorded tho highect protein por cont in
¢rain after vhich thore vas o Cooline in pretein content
althouch net ctatioticolly cirnificants Reddy and Keliasppa
{197%) ro-orict thet tho quality of grain in roopoct of rrotein
van icoo at highor population, tut i€ we a take into concidors

ation the tolnl yleld por hectave, tho loss will bo commonsated
by hlgher yioldo at thicker vopulations Thoy also reporiod thal
crain protein contont in maise inoroeaced with Aincyoase in
arpdicd pltvogen uote 150 ks/hne Inoreacef application of
ndtrogen increased tho orudo protoin cer cond indicating the
loportance of nitrogen in achioving high pootoin ylelds vith no
adverco offoot on rrotedn quality. Tho increaced protoin nor
cont wan tho roculd of inercarcd ndtrogen onplientlon ao- the
nldvosen 4o tho soot Acpoytant camponent of protein.

Incresced yyotoln contont ooy bo due to highor ratos of
absorntion of nitrogen by the nlants at adoguate nitrocen lovol
valeh ultimatoly roculted in highor orotoln comtonds Thoro tac
siondificant lincar inerosce in araln rrotein contond with
inercasing lovelo of nimam-ﬁ“itﬁz? i:{,\;el.wcjha neoduesd the navl-
ez fradn protein contént of 12.417%  fand ok gle(199%; roporicd
a sinilar inorencing trend in grain crotein contont fron 11.75
o 15455 with dncreoning nitwogon ratos. Tho provelling high
temporature and low hunddity dwelng cunser voacon bely in quich

deying of cocd and thoroby dotime qualily of coed 4o obiainod.
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¥ - 3 K o~ 4] o - vy
“he rolo of nttrogen An increaring the raad wotaldn contont

b k) ~r ? Py [ ™ W
v pocomsed by fwl-athi (3971 , Tinwh {2976, , Canmgee (L0700 and

1-

Yohyo and ancwow (A901 .

Varictics alsa dAiffored oiradficontly in tholr cxain

O

cnrge5 roccrded tho hishoeot roteln sontens

1w v

of 11.7% The data on ndtroscn uptako by i cront varicticn

(obls G6{a oiro rovoalcd the foot that e hichert alironcn

kalie v peoordo. by the varicdy Cango~5  Chic highor

nitroscn unialic would have holied this verdcety o recorc hicher

~e2 coad of protodn oinge.
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‘nitvoron contond of abovo ground dryoabicr yicld wma 1.1853 and
nitro: on content in tho grain ranged frea l.45 to 2.2?,“
sccorddng 4o Hera and Mizhalic (1981, the grain contalned

l-_l_.a t0 1e013 aitrogen with nidrosen fertilisation uoto 160 ko/hn

tho high contont of nit"*egm ebrerved wAith higher lovolc of
nitrocen nay bo duo 0 tho enhancod growih of vogetativo
(Table 2{a and (b) ol rosroductive (Tablo 3(a) and (b, part-
of piontc which Tacilitatcd hichor rate of absorption of thic
matricent. The inoreascd nitrogen centant with anhanced ratsc
of pitrogen application noticod in thio otuly ip inlino uidh
the finddinco of sany vorkers, Vice, Rajfan and Caulmvan (1974,
Al=Rulha and Al-Younds (1920}, Uayyar and Sawarkar (1580),
Cheo ot nl.{1932%, :inch cf 2l.(2932; and "olca ot ole (2983;5.
According 4o Ehora and Tyasmd (1972 meico orop variotics Alffer
in tholr nutricnt veaovel and therefore in thelir fertilicor
reguivonontcs  [odoth and Below gf al.(1004) obuorved incroeaco
in tho nitroson concontraticn in plants in roohonso to difforent
nitroson camm'bm'tiam The¢ azpliantion of nitrogon tdcht have
sroduccd mere reots vhich initurn ndsht havo focilitated noro
ebhrorptlon of nutrdents. Qho Susply of phoorphorun and notach
ndcht have alce lod to tho proncr uptake of nitromch.

552, phocohorus eontent of srain gnd obover.

L e T

Table S5{a, and (b; rhowsd clearly tho ofloct of difloreat
lovelc of nitrogen in ingreasing tho nhorvhorus contont in
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~longos  The hicher levelo of vho- howun contead ichit prodbably
Do duo o the fovorrndhlo offost of balanccd Lovbilization.
The dnercaco in »lant cheoshorus contont with highor doren of

nitrosom cunsiy ebrorveld in thic oty &c In line viih the
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ndvrosen cave cicmiflcantly lovor values foo Hho poto-siun conton
ef crada ane highoe valuce Tor otnnglun contont of : tover.
nakurally ho hichor Coon 0f Helpi ikt have led o oo botter
ahoorrtion of rota-clwa by otorer and hoaso »o
otansins candont in Shile tweotacats fvao 1o <thoe botisy oboor-
~tion of zotassivz by the niovar, he contont of it in praln
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FIG . 8. UPTAKE OF N.P AND K AS INFLUENCEDBY LEVELS OF

NITROGEN

| N uPrake
I p uUPTANE:
0O kK uPTAKE

13—
ho™
Jon™

70—

-"\
l-g _T
_gb
o
X
q.
<
u,
[~ T
o
b —
~
a,
S
|
RL |
L ne | [ g ]

-t
NITROGEN LENELS (ka.lu.)




12%

incwopso in nlivoson untabo with incroacing lovklds of nityogon
upto 4. kg il/nae A reference to the Tablo 3{a, amd (b} on
thoe sifrezen contont of crain ond ofover aizo wovealod that
*«‘.;hé nitrogen contont inmcrcased with hicher lovols of nim'oﬁon»
i‘ka.*ba on dryaattor production (Tablo 2 a and b, also mgoréoﬂ.
hi@:}r values with hichor lovels of ndtrocone Thoro€fre it Ao
natural that he uptako of nifregen which smo esmputed fron
thoso values alno chiowed tho hilrhor walueo vith hirker lovelno
of nitrozone, Srials conductod by nadds and rankaran (A974)
rex;ealed; that uptabte of aitrogen vwme hichoer with h‘lg;he;:' lovels
of vEtrosen.

Thore wes an anpreeiabdlo incrcase in the uatako of
nitrogen by roive orop with inercasing lovels of nitrogon.
aoplicatlon &€ the 6. kg 7/he romulted 4n tho na imun uptako
of 115.48 kefhas  Tho efleed of nitrogon anplication on +tho
ustako of nitrogen hed boon rosovded by sany vorkero. ~hoioa
ot 82.{1975), Al-Rudha and Al-Younia (1975;, Trigathi (1978,
Gangro {1073., Dass and Ranjogh "inch {10901, houf and Inlon

1993, Coazdin ob al-{190%, axl Dolow g al.(193%, zosorted
Vhat increacing lovels of rdtrogom roculied in highor nor cond

of »lant nitrogen reculiing in Anercaced altroson urtake.

5!G¢ 2 ‘EE?‘ :‘n’kggmt*»

Increoaced application of altroron rosulscd im an increano
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in vho ~horas wstalke by -lowks ool M Do an. Thocphorun
Wi lowols of niteo-on wan picpdificantly [ urorior
vhon eon azad to othor lowor lovelr. Virzant (A97C¢. ond
_athal and Povard (1972) vovealed that the wvatalo of shorchoras
vas dghor vith hichor lovels of ndtzosons (ASropen wao thus
Lommnd fo have o -—Donomotd infiucnee on the u-tcalo and trans-
locntion of rhosrhoyrus. A Yofupenece fothe fdola on doyanticr
20l on {$oblc & o an? b, rovealed that the hicher voluco
vore obtoingd with hizher lovoels of ndirogoa.  Thorefore the
hicher oadale of -ho ~horu~ obocrved An the trecatzelt oy bo

duo B0 fho omuaistlivo and conmlonentary ofJcet of thio {reat-cot.

5-Ge2e Lofmondnn
Yho davn on thoe vrtabe of -wotarsiuvn 2ovealed thot 16
1 kg Gfho sroiuce) hichord ustalin values vhich wac on for with

17 b fha. Tho Sable (o, el (b oand 5(a. and (b, on dry
racstor wrocactlion ond odacodun comtont of  lant rovealed that
vho Righesd valuon wore obtodncd with hicher levelr of ndtroscn.
Concoguently the hiszhent value: of v-tnhke of votasciun in thin
toonimont may o duo t0 the afdisive efiect of all +thero.

Sojvm and aal (1990, ro-owvbed that tho so&nl reoovel of otach
Icregned o wociobly with tho aiication of nidroncn aload
el alro nduroson in coabination with oho hhorio, chich wan
cooedatnd il loacwennnl dryontioy czoduction,  Tho of_coct of

nitrogen and sho: horuzg uns lawely beeaucs of hirhar srain yicld

rvhilo that of rotarzivn wan due 0 rreator ovailability of Sun
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clement €0 the -lante (Dogl o gle, 1085.. Legording to thon,
the pate of a-wlication of ‘ovtilizoro influcnced Zho potasciun
untalz and thils 00 tac meinly the contribution of the insrovee

ocat in gradn and wial deyasticr producsiion.

'

3

S¢7¢  0RL gnolyris

5¢%«1. 20ial nitroson conienl of the rall,

The rooulig procented in Tablo 46(a) and (b, chowod that

- total Mitrogon content of coll after cresping vas influonced by
lc%‘elc of nitrorcns The séil 5r rovbod an hich with roo-oot

$0 nitroron statese Coaporad +0 vho inidinl f:m_tub of coil
ritrogen {(Teble 1, an Inordaco wao obsorved in.tho eontont of
total nitvoron aftor crozpinge Tho incroars may bo duc to tho
ciporalisation of the ormanie mattor avalloblo in tho roil,
2epebinl aétitm ctleawe Howovor the ponidunl gnalyrio of coil
fron hichoer level nitromon tpogted =lets chovcd oirndficont
insyoaso in the conbtent of totol nitroson vhon éomparcd 4o lower
lovoi altrosen trested nlotze  Cho wooults slcarly chowed o
trond of dopletion of toial ndtrogon with lovorlovels of nltrosen
&g comparcd o initial osiatne of roil nltrosene Dot for tho
Richoot lovel of nbtroson, thore uvas nd Copletion of nutrieat
rtatus ©f codkld oven after tho cmovinont. This roveals tho faot
that tho lowor o lovols avo not adcagato Yo .nintain roil
fertility ctatus afber mooting the crom demando.
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Yerioticr 4dd mat C17 or Aun tholy ofdeet on reocldunl of

g - ety g b - & ; . e P T .
ceid nitposen. lowovery tho vorloly Lara-5 o thractced S
cnnion eontond of Allzooen dvon the colls
S¥ede fxndiable -hopchorug eondong of Ghw J_oii.a.

sooaddn wrerontsg ia Sonic Gfa ani (b choved dhal tho
avalloblic Rorhore eoobont of the foili of¥or hazvor ©vaw
infiuenscd Ty lovals oF alipose, vordotis ond their Znternction |

\
ef cote  Tho vvallobico ol horor ofotar of the coll oo lou
ahic .. Uho dots chousd that thooo vao do-létion of

avghiohlo shopzhorur egnbent of the £0dl olth increagiog levols
of nitporen.  Shis rhowg $that theoroe von do-dieilon of ~ho horman
aftor lont actalie with tho lover lovols of nidrogoca. Ahis the
race cleaRly rhoued the nool for a--licodion of nich 2ovols of
mitonoen o the '“za,..vf*mmwa Of patricws riatug of coil Amonn
fhe "AF Tormont wpdotleorn, oy ass © epastod thoe oandinin anont of
hop hiesur S0 the coll.
5a%ese  Lzchgunoooble catach sontent of the ool

Thae dovta on tho avilable -odtanclan contont of coll ofton
shiy amcorlimd (Pablo 8 a and b, rovenled $haf here wan [ icmie
Vleont A8 croace da Whe oodoccium aondont with lovels of
Altrosens Tho vooulds choied thal thoe otaoslys content inercoied
A the rell cfbor curopioond wiith hishor matos of nltrosrie
aications It be nobted T . Bhat there voo ne cirmilicoms
Qif crcnee botooon 22trosen icvoels on the orotale of - otash by
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tho saing opos (2oble § (o o (b W indicoting the -oncl-
bildty for the avellobllity of hicher quondliy of oltar-h im hoe

coll in treabacads in thdeh hisher lovelo of —notorh woro ooplicd.

Ha0s  Jog-onse of caice o altroson

' Tho rormles 6of trond anedyodc proconded in Agtendi IO
elosely rovoplod thoat the varictios Conca afol=2 (vl JHd-glorch
(v:}‘ el Ganga-s (*:5 ror-ondel Mincarly teraads tho o slione
"s'l?n of nitroson and oo cuch fhooeratiaally the wicid ma dndring
Iovals oot ot bo twrbed ot A ¢lasn of non limear medels
Tried on theso vardodics 2ipo falled oto indicaln the gatioel-atae
oveinry  Althoush tho following —odcls wopo tricd o otudy
tho rooonzo raticrn, nono offt!:m;a vero Sound o £1% tho

data raticfactorilys
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5¢0¢  Zeomonico of maico production.

The orolative coonoxie of mitvoroen fortiliication in
madno cudidivation in rico follows cuwdny cunmey In topoo of
cradn and ctover peoduction workod oub on tho Baoic of omome

Situwro on? roburng ere prosentod in Tabios .

Tho roouwlts ochoved cignlificant inoroarnc in not zoturn
whon the lovel of altvosen was onhanced fvon 50 Ho 140 kg /ha.
*E“m“mﬁ rebwm incroasod froa Res 13538/~ Yo Rz. 5,62?}-:, vhon
tha.rniﬁmgm dose was inercasod £ro:z 5. kg ke 4o 140 g 1/ha.
: E}.’iﬁ, worlis oub to o net rotuwrn of Reo. §5.48 por by of zﬁtm,gcm
in ’thic commootion 4% oay alro bo noted +that tho otenonic
optlam lovels of nitromn for Vijay and Agothi-?P5 woro alco
workod out to bo areund NG knfhay that Lo Mdndb hp/ha for
Vijay and Mi7.97 Lp/ha for Agethi/?a.

The otononic analyrin rovonlod that tho voriotles 2id not
gifrer oignificantly in this vecweot althoush the net rotuwa
ranged £ron Ros 2,706/ 40 Roe 645.9/-» Thio in 9, afEeonond
vith tho carider findinges that thoro vos no simnificant difiope
onge botueon varieticn in the oaso of ceain and octover ylolde

5:10. Corroletion otudics

The roeoults procondod in Tabic 9 floarly zovoslod thod
the grain yicld of the ero> was poodtively and oignificantly
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camélm‘bﬂié cith the wmrdous yicld coronendn, Vine, mitber of
coba ez zlant, widher of cxadns »or eob, longth of cob, cimth
of oob, wolsht of cob, velcht of thoucend praing, welcht of
gtovers cinilar roculd vos obtalned by rande gb gLs(197 .
studion eanducssd by cimgh (307, rovealed what graim yloldo
chowod thoe hicheet posdive corcclation with cor glieth followed
by oar loncths Zinch ond Veroo (1877) also romozrted that tho
crain yicld ac ~or vilant sas nonddively ond sdmificantly
corzolated vith nusbor of cobo nor plant, cirth of cobo, nushor
of youn poy oor and 2.7 crain weighd, Acscording to Goords

ot a3 (1970; thoro sao & hizhly pocitive corcelation bobicon
crain yicld and pushor of carc per nlands

It io pléo coon foon tho Table 7 that tho untalo of
nitrogen, shonvhowus and wodessiun by tho oropo at horveent vas
aloo noorkédivoly and olrovdflicantly eorrclated with crain yloldc
az well az protoin econbtont oF crélne Thése rosulfc dve in
corfficndty wvith tho findinne of Goerto gt 2l.(1978..



SUMMARY



6. SUEIARY

An ozperiment wor conducted ot the Inuvtructlonnl ferm,

Collego of Agriculturo, Vollayanl durdng curmor scoson
1985-86 +0 f£ind out tho roopence of five melse vorietios viz.

Ganga safcd-2, Agothi-76, Hi-cdarch, Vijay ond Cange-5 to

croded lovols of nitvozmon in rico fallowse The different
lovels of nitrogen tried wore 50, 8ue 110, 240 ond 170 hkg/ha.
Tho experinment was 1loid out in split-plot desipn with four

replications end 25 treataont combinations.  The rosultc of

the study arc curmariscd boelow.

L.

o

Tho offect of nitrocen on plant height vas gignificont at
all stagos of growth. Tho maxinmum hedght woo rocorded by
170 kg T/ha at all stegos of Growth.ozoops at harvest
vhorein 4% was on par with ite immedinto lower level of
L. ke B/he.  Varicties rocorded significant influonce in
a1ant hodght ot harvesd staﬁe only. The varloty Gango=5
rocorded the mamimum height and Vijoy recorded the minilsun
hoicht.

Humber off leaves incrcased significantly with incroacing
lovels of nitrogen unto 140 he/ha. Vordebiez had no

cignificant influonce on tho number of leaves at any stace.






