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INTRODUCTION



INTRODUCT ION

Maize is one of the most important cereal Crops
of the world. It stands first amonqlgg;eals with its
world average productivity of 27.8 g/has In India also
malze occuples an important position and its area and
production have steadily increased during the past two
decadea. It has been estimated that more than 85 per cent
of production in maigze is consumed directly as f£cod in

various forms in Indise

In Kerala, maize is not cultivated much except in
areas adjacent to Tamil Nadu and Karnatakae. However, its
use is increasing both as a human food and as an important
ingredient of poultry and livestock feed. Kerala ic now
depending upon other States for the supply of maize grain.
Although the soil and climatic conditions of Kerala zre
favourable for the growth of malgze, the possible limita~
tion is the unaveilability of land for the purpose. The
only area avallsasble is the partial shade condition in the
coconut gardens and homasteads. However, no information
is available about the performance of majlze crop under
partial shade situation as the malze ¢rop is generally
grown a3 a pure Ccrop ¢or as intercrop along with other

fleld crops in other parts of the countrye Therefore,



it was thoughtthat a comparative evaluaticn of different
maize varieties under open as well as partial shade will
be useful to scraeen out sultable variety under both situa-
tions as well as to get an idea as to how much the yield
is being reduced or increased in each variety dus to

partial shade condition as compared to open situation.

although extensive fertilizer experiments have
been conducted for malze crop in other States, not much
works have been carried out in Kerala so far, Among the
plant nutrients, nitrogen admittedly is the principal
element influencing the yield of malze (Raheja gt ale1957)
Therefore, information sbout the optimum level of nitrogen
for each variety selected under both open and partial shade
situations is also nacessary to proceéd further to popularisa
the cultivation of malze in Keralae. Considering all ths
gbove points, an experiment has been organised to study the
respons@ of five malze varieties to graded lesvels of nitro~
gen grown under open and partial shade conditions with thae
following objectives.

1., To f£ind out the most sultable variety of
malze under open and partiasl shade conditions

2e To £ix up the optimum dose of nitrogen undsr
open and partial shade conditions for each
variety. '
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REVIEW OF LITERATURE

Maize being a new introduction to the State of
Kerala not much exporiments have been conducted here on
the nutritional as well as 6ther requirements of the
crope. Therefors wbrks conducted in other parts of India

are raviewed hasrounder.

Role of Nitrogen on growth characters

1. Plant height

Nitrogen exerts signdficant effect on plant growth
especially helght of plants. Rajput et ale (1976) reported
that N dose upto 160 kg/ha effected significant linear
increase in plant height. Hati and Panda (1970) also
reported increase in plant helght with hlgher levels of Ne
Later Sharma (1973a) observed an increase in plant height
with incremental doses of applied N in 3 maize varletiles
includiang Vijay composite. In a trial conducted at Libya,
El=Sharkawy et al. (1976) also observeé similar positive

influence of N on plant height in malze.

In Yugoslavia, Gangro (1977a) observed g linear
incraase in plant height upto 300 kg N/ha. Later al-Rudha
and Al-Younis (1278) reported an increase in plant height
with higher doses of N in Irage Agaln Gangro (1978)



reported a linear increase in stem height with increasing
rates of N upto 200 kg/has. According to adetiloye et gl.
(1984) helght of maize plent is greatly influenced by N
fertilization and the effect is more prounced during

vagetative growthe

Although majority of results are positive there
are soma reports showing negative response also. El-Hattab
et 3l. (1980) reported a decrease in plant height with
increasing N rate. Yahya and andrew (1981) also observed
a negative correlation between leaf N and vegetative
characters. Russel (1984) reported that effects of N
treatments were qot significant for plant helght. But
Farah gt gl. (1984) reported a positive but diminishing

response to increasing levels of N in terms of plant height.

2+ Number of legves per plgnt

It 1s well known that Nitrogen had significant
effect on vegetative growth especially on leaf production.
Rajput gt ale (1970) reported that there was linear increase
in the number of leaves per plant with increasing N rates
upto 160 kg/ha. Hati .and Panda (1970) also reported a
linear increase in leat area per plant with increasing doses
of applied Ne. Later Gangro (1§77) in Yugoslavia observed
a significantly hiéher number of leaves per plant with the
highest dose of applied N. Adetiloye et gl. (1984) also

reported the influence of N on leaf growth.



But Sambali and Omprakash (1971) reported that
nunber of leavas per plant was not influenced by the
increasing doses of Ne El-Hattab et gi;(lsaﬁy £rom
Egypt rezorted a decruase in leaf area per plant with

increasing N rate.

3. Drz@gttér production

Virmani et gle (1970) reported that increasing N
rates upto 150 kg/ ha had a significant effect on dry=-
matter production. Later Krishnamurthy et ale (1974)
in a varietal trial reported thes highest value of dry-
matter produced by Deccan with 200 kg N/ hae Mikhail and
Shalaby (1978) also reported an increasing trend in dry-

matter production with increased N ratese.

According to =lias gt gl. (1979) this increasing
trend was observed only upto 170 kg N/ hae. Similar results
vere obtained by Nayyar and Sawarkar (1980). Stoysnov
(1983) reported that increasing NP rates £avourably
influenced the chlorophyl contents which in turn was

correlated with drymatter accumulation.

Contrary to the sbove findiangs, Catanescu (1977)
reported that application of N did not increase dry-
matter accumulatioh. Upto 100 kg N/ ha there was increase
in drymatter accumulation, but £rom 100-200 kg ¥/ha,

there occurred a decreasing trend.



Bffect of N on yield components and yield
as Yield components

Grain yield isﬂhighly gorrelated with yield
components such as length, girth and weighet of cobs,
number of cobs per plant, number of grains/ cob and
1000 grain weight. Pande gt gl. (1971) reported a
poesitive cortalatioﬁ_between grain yield / ha and yield
components such as number of grains / cob, graih yield/
plant and 1000 grain weight. Dornescu (1973) from s
study of yield componants reported a correlation between
grain yield and yield components. Similar correlation was

reported by Steynberg et ale (1983) also.

1« Humber of cobs / nlant

Sharma et gl. (1969)reported that lancreasing rates
0f N had a significant effact on number cf cobs/plant.
Sharmg (1973) also observed an increase in number of cobs/
Plant with increased rates of applled Ne. Labter Sattar gt gl. |

(1975) in his trials.with 3 types of malze-abtainzd a
higher nutber of cobs/plant with 120 kg N/ha.

In field trials conducted for two years Brar and
Khehra (1977) observed an increase in number Of ears per
unit area with increased rates of applied N upto 150 kg/ha.
Later short gt gle (1982) also reported an increase in cob
number/plant with increased Ne. Karim et al. (1983) also



reported same trend in number of cobs/plant. Russel (1584)
observed significant linear increase in cars/plant with
increased N levels upto 240 kg/ha. Adaetiloye gt al.(1984)

also observed the same trend with number of cobs per plant.

2. Length, girth ond weight of cobs

Hati =2nd Panda (1970) reported a linear increese
in cob length and welght with 1ﬁcraase in fertilizer N
upto 100 kg/hae Rajput gt al.(1970)also observed lineer
increase in number of grains/cob with increasse in applied
N upto 160 kg/hae

In a study conducteé with 3 varieties, Sharma
(1973) reported significant cffect of N on 1000 grain
whght. Sattar gt gle. (1975) observed a higher nunber of
grains/ear with 120 kg N/ha. El-Sharkawy gt al. (1976)
also reported increase in grain size, length and diameter

upto 104 kg N/hae.

In £ield trials conducted for two years, Brar and
Khehra (1277) reported an incrsase in cob welight upto
150 kg H/has Later Al-Rudha and Al-Younis (1978) also
obsarved incressed numder of gralns/cob and 1000 grain
weight with increased N fertilization. Singh et ale (1978)

also observed the influence of N rates on yield components,



Similar increasing trends in ear length, number of grailns
per cob, cob weight and 1000 grain welght with increased

N upto 200 kg/ha was reported by Shalaby and Mikhail (1979)
and Sciput et gle(1979). El-Hattab et ale(1980) also
reported a similar trend with all yield coinponents.
According to Kharkar (1980) this increasing cob weight

and 1000 grain weight were only upto 160 kg N/ha.

Karim et gl.(1983) reported an increase in ear
weight with inéreasing N rates, but ear length was
unefiected. Farah et 3;;(1984) reported an increasing
ear weight upto 500 kg N/has Russel (1984) from a |
varietal trial conducted to determine the response to N
fertilizer rates reported that N had significant effect
on ear length, ear diameter and 1000-grain weight,
Adetiloye et al. (1984) alsoc observed an increase in cob

length witlhi N rates.

3. 2000=-grain weight

Rajput et gl«(1970) reported that N levels upto
160 kg/ha increased the 1000-grain welght significantly.
Sharma (1973) also reported a lin:ar increase in 1000 grain
weight with increased ratés of applied ¥. Later Al-Rudha
and Al-Younis (1978) observed an increase in 1000 grain
welght upto 120 kg N/ha. According to “halaby and Mikhail
(1979) increasing trend in 1000 grain weight was seaen upto



200 kg N/hae Sciput et ale (1979)also, obsexved increased
1000 grain weight with 200 kg 8/has But Kharkar (1980)
observed a linear response upto 160 kg N/ha onlys. Later
Russel (1984) reported a linear increase in 1000 grain
weight upto 240 kg N/ha.

bes Grgin_yleld

Nitrogen is considered as the most important nutrient
required for good yleld in malze. Sharma and éupta (1968)
reported a significant increase in grain yield of maize cv.
Ganga safed-2 with increasing levels of N upto 100 kg/ ha
and thers was a Eurther non=significant increase with 150~
200 kg N/ha. Sharma et gl. (1969) also reported highest
grain yield response to applied N at 200 kg/ha in Ganga,safed-2|
Hati and Panda (1970) ocbserved a linear increase in grain
yleld with fertilizer N from nil to 100 kg/has Rajput gt gl.
(1970) also reported a linear increase in grain yileld upto
180 kg N/ha. |

Prom yield trilals, Verma and Singh'(1971) observed
that incresased rates of N from zero to 150 kg/ha increased
average grain yields from 0.97 to 307 t/hae But Sasidhar
and Sadanandan (1972) obtained only a nominal increase in
yield with increase in N rates f£rom zero to 120 kg/ha.

Increased grain ylalds with increasing N rates were reported
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by Sharms (1973), Hahesh Pal and Panwsr (1974), Reddy
and Kaliappa (1974), Sandhu gt gie. (1975) and ‘Borthakur
et al. (1975). Joginder Singh (1974) found that maize
varioties including Histarch, Deccan and Vijay respond
to N rates upto 240 kg/has

In a field trial at Coinbatore, Kumaraswamy ot gl.
(1975) cbserved that 193 kg N/ha was the optimum rate for
maize cv Deccane !Many workers like Sroeenivasan et ale
(1976), El-sharkawy gt gls (1976), Verma and Siagh (1976)
and Nathu singh gt gl. (1976) réportad increased yields
with increasing N rates upto 120 kg/ha. Dahotonde énd
Rahate (1977) reported incressed grain ylelds upto 250 kg/ha.
Brar and Khebra (1977) reported highest grain yield with
150 kg N/ha for Vijaye ‘Ekka and Sahani’ (197‘}) also reported
an yleld of 3.9 t/ha with 160 kg N/ha for Vijays Raut
and All (1977) reported an :I.nc'rease in grain yield upto
180 kg N/hae V-atsa et asle (1977) also observed the highest
yield with 200 kg N/ha. '

But according to workers like Reddy et gl. (1977)
shinde and Khuspe (1978) and Prasad (1978), malze showed |
vield response only upto 150 kg/hae Wr::rkers like Al=Rudha
and Al=Younis (1978), Hera et azl.(1978), Tripathi (1978)
and Ranjodh Singh et al. (1979) obtained yield responses
only upto 120 kg N/ha- '



“Sharma (1978) conducted trials with N rates upto
240 kg/ha and reported that the economic optimum N rate
was 145-164 kg/has Shalaby and Mikhail (1979) reported
an increasing trend in grain yield with incressing rates
of N. Sciput et gl.(1979) and Elias gt g_J_._.'(1979) also
reported lncreased grain yieids upto 200 and 1;0 kg N/ha

respectively.

. Trials conducted by Sood gt gle(1979) end Sharma
8t 3l.(1979) revealed that maize respond to fertilizer
N significantly upto 180 kg N/ha. and Koraiem st gi;(1979)
re@orted an yield response upto 225 kg N/ha and diminished
thereafter. Rendlg and Broadbent (1979) showed that 180 kg
and 360 kg N/ha were not significantly different in yield
responsa. El-Hatteb gt gl.(1980) also reported an increas-
ing yield trend upto 213 kg/ha. Halemani et g;;(1980) f£rom
a 3 year study concluded that a rainfed kharif crop shoged
yield response only upto 150 kg N/hae But in another 3
year.stuﬂy Halemanl gt al.(1980) obtained an incressing

yisld response for irrigated kharif crop upto 240 kg.N/hé.

In a trial conducted with 8 maize germplasmé. all
showed a linear increase in yield upto 180 kg N/ha and
the economic optimun for a new germplasm was 250 kg/ha
(Jain and Goel (1980). 2Zabelyi (1980) reported an yisld

response upto 150 kg, ha. Increased grain yields were



also reported by Gatmanets et ale(1981) and Singh gt gl.
(1991) upto 180 and 120 kg N/ha. Pinsda gt gl.(1981)

and short et agl. (1982)-reported yleld increase upto

200 kg N/ha. But Gangwar and Kalra (1981) cbtained
rasponse only upto 120 kg N/ha when grown as an intercrope
Later Okajima gt al. (1983) observed that maize respond
.slgnificantly upto 200 kg N/ha; Farah st al. (1984)

also reported an yleld increase upto 321 kg N/hae

Contrary to the above f£indings sone workera'
obsarved negative results also. Verma and Singh (1971)
reported increased yields only upto 150 kg N/ha. Further
increage in the N rates decreassed yield. Agaln Verma and
Singh (1976) observed an yield reduction with rates of
applied N above 120 kg /hae 5ukla and Bardwaj (1976)
also reported a decreasing trend in yileld with higher.
doses of N above 60 kg/has Later Singh et gl.(1978) also

obtained same results with N rates above 60 kg/has

c. Stover yield

Sasidhar and Sadanandan (1972) reported that
increase in U rates significantly increased the stover
yield. Kumaraswamy et al.(1973) also reportsed that stover
yield was significantly increased by N rates. Later.

Bl=Sharkawy et ale.(1976) also observed the highest stover
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yield with 104 kg N/ha. Dghotondes and Rahate (1977)
reported an increase in straw yield £rom 2.21 to 5.02 t/ha
with N rates from gero to 250 kg/ha.

Similar increase in stover yleld was reported
by several workers like Shalaby and Mikhall (1979),
El-Balsary st gle(19680) and Pineds e gle (1981) with -
N levels upto 200 kg, 150 kg and 120 kg #/ha respectively.

E€fect of N on grain quality

Reddy and Kalisppa (1974) reported that grain
protein content in maize increased with increase in applied
N from nil to 150 kg/ha. Verma and Singh {1976) observed
1ncfease in grain protein content f£rom 1042% to 12.7%
with increasing N rates from zero to 120 kg/ha« There
was increase in grain crude protein content upto 140 kg N/ha
(Anon 1977?. Later Sadlg gt gl.(1977) observed an increas=-
ing trend in protein upto 200 kg N/ha. But Albinet (1976)
reported increase in graln crude protein concent only upto
160 kg ¥/ha.

Rendig and Jimenez (1978) in their experiment on
nitrogen nutrition observed that the level of N supplied
to the crop agfects the pxbpo:tiona and éotal congcontra~
tions of various kinds of proteins. Léter Rendig and
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Broadbent (1979) reported that grain CP content increased
£rom zeroc to 10% when applied N increased from zerxo or

90 kg/ha to 180 and 360 kg/has tiheil and sShalaby (1979)
also reported a @p content in grain with 200 kg N/ha.
Gawad et ale (1960) also observed a similar increasing
trend in grain proteiln content with incbeasing N applica-

tion.

A¢cording to El-Hattal et al. (1980) grain CP content
increased along with total carbohydrate content with
increasing N levels. Yahya and Andrew (1981) and Shafshak
et ale. (1981) observed a similar increasing trend in
protein content with highsr levels of épplied N. But
Getmanetz et gl. (1981) reported that even though increased

rates of N increased the grain protsin content, grain

quality was found to be decrcaseds The reason is attributed
to the increased Ze in content and decreased lysine

and tryptophan contentse.

Effect of N on uptake of Hutrients

The nutrient uptzke Waé found to vary widely dgpend-
ing upon the fertility levels of the soll and the environ-
mental conditions. HMahapatra and Jha (1972) reported a
nutrient upteke 0f 150 to 250 kg N, 35-90 kg P205 and
100~200 kg Kao/ha for a malze crop of 6000 kg grain per

hectare.
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Meyer (1973), Sreenivasan gt gle. (1976), Tripathi
(1978) and Al=Rudha and Al=Younizh (1978) all observed that
increasing the levels of N resultaed in higher peréentage
of plant nitrogen resulting in increased N uptakes.
Gangro (1978) also reported an increase in leaf content
of N with increasing levels of applied N upto 200 kg/ha.
Lator Dass and Rénjodh Singh (1979) observed that N uptake
increased upto 120 kg N/hae. iikhall and Shalaby (1979)
also reported the same trend upto 200 kg li/hae. Later
Okajima gt al. (1983) and Farah gt al. 1(1984) reported
incregsing N uptake with ilncreased lavels of N upto 200
and 300 kg N/ha respectively.

But El-Balsary et gl. (1980) and Albegov (1981)
reported that increased N levels had no significant

effect on N uptakee.

Thien and Mc Fee (1969 and 1972) reported that the
N prétreatmgnt in maize siénificantly increased P absorp-
tion:and translocation rates. At lowar concentration of N
only.uptaké of P wes stimulated, while at higher concentra-
tions translocation was also stimulated. They also suggested
"the involvement of more than one‘P uptake mechanisms and
separate physiological influence of N oﬂ uptake and transe-
location. Virmani gt gl. (1970) in pot trials observed that
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P uptake increased with incressing N rates upto 150 kg N/ha.
It was reported that malze took upto 30 per cont of its
.requirement during the £irst 50 days.

Later Idris gt gl. (1976) reported that N, NP and
NPK application incroased plant P uptake at all stages of
growth. Dass and Ranjodh Singh (1979) observed an increase
in P and K uptake with increased N uptq 120 kg/ha. Smith
and Jackson (1982) also éuggeeted that treatment with N
affects the mechanlsm of P uptake rathe; than subseguent

translocation, via tha activation of pro-ocxisting proteins.

Effect of N on growth analysis functions

Krishnamurthy et gls (1974) reported that increasing
rates of N had a significant effect on growth analysis
functions like leaf area duration. leaf area index and net
assimilation rate. Elias gt ale (i979) observed g positive
effect on growth analysis functions by incregsed-ratas of
Ne Mikhail and shalaby (1975) reported that high rates of
N had a significant effect ofi LAIL.

Later El-Hattab gt al. (1980) observed that NAR at
30~40 and 45-60 days after sowing was increased with applied
N rates uwpto 213 kg/ha. But RGR at 45-60 days waﬁ decreased
with increased rates of N. LAI also deecressed with increased

N ratesg,
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Varietgl response to N fertilization

Sharma et al. (1969) observed that maize vare
Ganga Safed-2 showed grain yield response upto 200 kg N/has
Such varietal differences are also reported by Hati and
Panda (1970), Mahesh and Panwar (1974), sandhu et gl. (1975)

and Santos and Olsen (1977).

Gangro (1977) reported that varietal differences
are existing ln LAl with Qifferent rates of N. Rrishnamurthy
et gle (1977) also observed significant difference between
varieties in yield components with differsent levels of N.
Gangro (1978) reported that varlietal differences are exiéting
in leaf H content and grain protain content with cifierent
rates 0f Ne Rao gt al.(1978) from trials with 10 maize
cultivars highest primar& production was reported by GSe2
and the concentration of chlorophyll contents also differ
with varleties. Sharma (1978) raeported that hybrid cultivars
are significantly superior to composites in grain yield at
all levels of applied N upto 240 kg/has Such varietagl
diffeorences are also reported by shinda and Khuspe (1978).
.-sharma gt gl. (1979) reported that variety x N level intere
actions were signifiicant in a varietal trial., Halemanl et al.
(1980) also observed that varietles differ in their response
to Ne Later Russel (1984) reported that there were highly

significant differences among lines for linear yield responses

to N treatments.
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MATERIALS AND METHOLS

An experiment was conducted to £ind out the
rasponse Of five maize varieties to graded levels of
nitrogen grown under open and partially shaded condi=-
tions simultaneously. The materials and methods

acdopted for the ilnvestigation are given below.

Experimental sitce

The trial was conducted at the Instructional f£arm,
College of Agriculture, Vellayani. The location lies
’
between 8° and 29° latitudes at 76° 57 longitudinally

at an altltude of 64.3 m above MSL.

Experiment was conducted under two situations one
as intercrop in coconut garden represanting partial shade

condition and the other under £ull sunlight.

Soil

The soil of. the locations were red loam and modera=-
tely acidic (pH 5.3)« Data on the mechanical and chemical

analysis of the soil are given below.
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Table 1 as. Mechanical composition of the soil

Open Area Shaded Area
Gravel 2.9% 2%
Coarse sand 2543% 14%
Fine sand 27e2% ' 31.2%
silt 24484 26%
clay 19.8% | 2448%

Table 1 b. Chemical composition of the soil

Opan Area Shaded Area
Totad Nitrogen 00905 0.067%
Available P,0 44 .4 kg/ha 43.1 kg/ha

avatlable K,0 42,00 kg/ha 40.+3 kg/ha
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climato

‘ The weekly average minimun and maximun tempera-
tures, relative humidity and weekly total rainfall
during the cropping period were recorded £rom the
Heteorcloglcal observayory'of the farm and dre presented
in Fig.l. The weathner data during the eropping period
and for the past 25 years are also given ih Appendices la

and 1 be

. Season

The experimsnt was conducted during the second
crop season (September/October to’Decembar/Jénuary) of
1984-85, '

The seeds were sown on 10th Qctober 19284 simul-
taneously in both fields. Gap £illing and thinning were
done after one waeks. The harvest was done during the
period f£rom 10th January to 30th January 1985. The

duration of varieties ranged from 90=110 dayse.

Cropping history

The experimencal areas were kept fallow during

the previous two crop seasons.
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VYarietlies

MATERIALS

Five varieties including hybrids and composites

have been used for the triale. The varisties used were

Ageti=76, Deccan-101, Ganga safad=2, Hi=starch and Vijay.

Agetl=76 This 48 g composite varietye. Pedigree is
JML 603/T7 603 and duration 1s 88 dayse
Short plant with slightly broadex dark green
leaves. Graln is nedium bold, sound and
orange yellow coloured,

Deccan=101 Hybrid variety. Pedigree~ (CM 202 x Cli 206) x

| (Ca 115 x Cit 114). Duration 105-115 days.

Plant sturdy with dark grean leaves. Grain
bold aind yellow coloured.

Ganga safed=2 This is s widely adapted medium maturing
hybrid very popular in maize growing areass
Pedigree 1s (Cri 400 x CM 300) C4 GOO.
Duration is 100-110 dayzc. Grein is medium
vwhite in colour.

Hi=starch Hybrid variety. Pedigree (CM 400 x CH 300) x

CH 601, Duration 18 95 days. Popular in all

malze growing areas of Indias Plant is tall



‘with broad dark green thick leaves.

Grain white colourad.

Viiay This 1s a composite verlety. Pedigree is Jy e
Puration is 100=105 days. Plant is sturdy
vigorous with dark green leaves. Graln is

medium yellow orange coloured.

Quality seeds were obtained from the National
Seeds Corporation, Bangalore.‘ The seeds were tested

for viability and weke found to give 96% germinatione

Fertillizers
Urea, superphosphate and murlate 0f potash
analysing 46% N, 16% Paos and 60% K,0 respactively were

'gsed for the experiment.

"METHODS

Lay out of the experiment

The experiment was lgid out in a 5 x 5 simple
lattice design with two replications and 25 treatment

combinationse 7The lay out plan of the experiment is

given in Fige2.
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Treatmonts

Varieties | Levels of Nitrogen
V; = hAgeti-76 ag = 0 kg/ha
V, = Leccan=101 n, = S0 kg/ha
V; =~ Ganga safed-2 n, ~100 kg/ha
v, = Histarch n, =150 kg/ha
Vg = Vijay n, =200 kg/ha
Design - 5 x 5 simple lattice
Replications = - 2

Tragtiment combinations - 25

Total Numbex of plots
(a) Under partial shade )

condition 150
(b) Under open condi=~ )
tion ) 50
Spacing - 60 cm % 30 ¢cnm
Plot size
Gross - 6 % 5.4 mg
Het - 4e2 X 448 m2

One row of plants were left out £rom all the four
sldes of each plot a8 border row and one row from each

plot as destructive rowv.
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Detgils of £leld cultivation

The package of practice recommendations of Kerala
Agricultural University was closely cbserved while

field culturing the experimental crope

The fields were deeply dug ancd levelled before
planting, The seads were sown at 2 seeds per hill.
Thinning was done 16 days after planting. One hand-
weading Qaa given 30 days after planting. Life saving

irrigstion was given whensver necessarye.

Aoplication of fertilizers

_ Nitrogen as wrea was applisd accoxding to the
treatinents. One third nitroqgen was given as basal dose
befors plancing, 1/3 at kness-high stage { 30 days after
planting} and the'remaining 1/3 at thae tasseling stage
(60 days after planting). The entire doses of 9205 and
K,0 ware gpplied as basal dose at the rate of &5 kg/ha
and 15 kg/ha respectively , to all plots as per the

package of practices.

Plant protaction

' Hoed based plant protection measures were

undertaken as and when reguirede.
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Haorvest

The crop Was harvested plot-uise after a period
of 90=110 days after planting. The border rows of all
plots ware harvested and threshed separately. The crop

in each net plot was harvested and processeds
085 ERVATIONS

As Obseryations on growth characters

For periodical cbservations 10 plants ware randomly
selected in each plot and the following observations were

roecordade

1. Hejght of the plant

Height of the plant was recorded at 25 days inter-

val and .at harvest and the mean height was then worked out.
2« Numbar of leaves per plant

Total number of leaves of each ten plants was
racorded at 25 days interval and the mean mumber of leaves

per plant was worked oute

3e Leﬁf mg In% (LM’

For calculating the LAI, ths maximum length and
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breadth 0f all leaves £rom sach sample plant were measurade.

Then LAI was calculated using the following formula.

(L x B) x K
Land ares occupied by the plant

LAL =

Where
(L :t 8) = Sum 9f products of length and breadth
of leaves in a plant.

K = The factor 0.75 (iunt, 1978)

Then average LAL was worked outl.

4 Dry matter sroductlon

The dry weight of oven dry plant samples were found

out and from this dry weight/plent was computed and recorded.

B Choervatiocns on vield components and yleld
1 Days to silking

Days %o silking of 50 per cent of the plants £rom the
date of seeding in esch treatment was recorded and the wmean
wvas worked oute.

2 Numbar of cobs per plant

Numboer of cobs of each of ten plants were racorded and
moan was worked out for each treatment,
3 Length of cob
Cobs f£rom sample plants were maasurad £or 1lts length

£xom st5 base O the tip and mean was worked out.
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44 Girth of cob

Cobs Erom sanple plantswere measurad for its girth

at maximum point and the mean was worked oute

5. Welght of cob
All cobs from eample plants were walghed and weight

per cob was calculated,

6., Number of graing per gcob

The nurber of grains of cobs from tha sample plants

was counted and the mean was computede

7. Thousand grain wveight

Welght of 1000 grains drgwn at randem £from each tregte

ment was recorded and the mean was coamputeds

8s, Grain yleld

The greins harvested from each net plot were cleaned
and sun driede The weight was adjusted to 14% moisture
content. The grains were then welghed and the grain yleld

was expressed ln quintals per hactare.

9. Stover yileld

Stover harvested from the nat plot was uniformly

sun dried,wolighed and expressed in guintals per hectare.



10 Harvest indesx (HI)
Harvest Index was worked out from the data on grain
yvield gnd stover yield obtained for each plot using the

following foxrmula and expressed as .numbaXe

Beonomic yield

H = _
Biological yield

CHEMICAL ANALYSIS

e Plant Analysils

The chemical analysia o the plant samples drawn at
25 days interval was done. The cbservaticnzl plants, the
grein and the stover were oven dried at 30°C + 5°C till a

constant welght was obtained.

1. Total Hitrogen

The total nitrogen content of the plant samples was
snalysed employing the modified microKjeldahl)l digestion
mathod (Jacikson 1967) .

20 Uptske of nitrogen by crop

Nitrogen content of plant samples was multiplied
with thelr respectivs dry matter yisld and the uptake of

Hitrogen was computéd in kg/ha.



3 Prgtein content of grain

The percentage of protein in the graln was calculated
and recorded as the product of the content of nitrxogen in

the graln and a factor 5.25 (Simpson gt gle., 1965).

= —r

Be So0dil 4Analysis

Soil samples ware taken £rom the exparimental area
befora and after the expsriment and anslysed for total
nitrogen, available phosphorus and exchangeable potassiume
Total nitrogen content was estimated by the modified micro-
Kjeldahl method, avallasble phosphorus by Bray's method and
exchangeable potassiwn by ammonlum acetate method (Jackson,

1967) .

Statisticgl Analynis

bata on yield, yleld attributes, growth characters,
chemical analyses of plant and soll samplas were statistically
analysed by using the esnalysis of variance techniqus for
simple lattice design ' (Cochran and Cox, 1967). 7The rela=
tionship betwsen yield and ilevels of nitrogen was explained
by tihe function

y= 3+ b+ ch. ¢ o

and tha optimum Jose of nltrogen vwas dstermined as

a8

H opt = (1athematical) and

a —g§£222b (iconcmical), whera

PN and Py are the prices of imput and output per unit.
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RESULTS

The data relating to the various biometric
obseEVations undar both open and partial shade condltions
were analysed statiatiéally. The analysis of variance

tables are given in the Appendices II to IX.

I. Open condition
A. Growth chgracters.
1. Height of plants
The data on the mean height of plants recorxdaed
during the four growth stages are presented in Table 2
and the analysis of wvariance in Appendix II.

It was observed that nitrogen and varieties exarted
significant influence on the height of plants at all stadges.
Interaction between nitrogen and varieties was also signi-

f£icant at 75 Das (days after sowing).

During the first stage vize 25 Las height of plants
incressed significantly upto n, level. among the varieties,
Histarch recorded the maximum height and Decean=-101 recorded
the lowast height. Ganga safed=2 and Vijay were on par and

ware superior to Ageti-76.

During the second stage, viz. 50 DaAS also height
of plants increased significantly upto n, level. among the



SE for two treatments not in ths s@me block= 4.109

pas - Days after ébwing

Table 2 Height of plants (cm)
a5 DAS 50 DAS
v, v, Vs 2 Vg Moan vy vy v, Vy Vg Maan

ﬁo 25.5 2163 33.0 34.4 287 2846 84,2 76«1 3648 829 Bl.1 84 .6
ni 29,1 240 35.7 38.5 3361 3Ze1 124 .G 114.2 1307 116.4 113.2 120.0
n, 3i.5 2643 3844 41.0  36.1 34e7 129.7 1238 135.8 133.7 131.7 130.9
By 333 2843 39.1 44.8 3%.2 3649 1370 13G.0 141.7 144.6 143.5 139.3
'n4 3647 32.2 ¢4l.2 47.1 42.6 29,9 149,3 136.8 _ 162.7 154,.9 154.2° 151.6
Meqn 31.2 26.4 ‘375 41.2 35.9 12540 1163 133.5 126.5 125.1

CD (N/V) = 1.64 SE (W/V) 0774 CD W/V) = 450 SE (N/V) = 2,62 ,
SE for two traatmants in the same block = 11,7345 8B for two treatments in the sane block = 4,645
SE for two treatments not in the same blockwmi.7345 SE for two treatments not in the same = 44797

block ¢
75 DAS ) tHiarvest
no 118.0 101,92 116.5 1172 114.5 11346 116.2 201.4 119.8 116.2 113.9 113.5
n1 i45.2 127.1 153.4 149.6 .147°9 144 .6 145.3 127.4 156.6 150.2 314944 145.8
nz i%54.7 136.9 1GD.23 164.0 16647 156.6 151.3 136.2 1€4.9 16645 169.2 157.6
LN "162.1 144.0 '186.6 177.4 - 185.53 171.1 165.8 145.6 185.9 178.9 185.4 172.3
n, 178.9 172.9 202.2 192,8 . 1990 189.1 182.1 1750 20343 1909 20061 120.3
Moan 1518 1365 1632.9 16002  '162.7 152.1 © 137.1 16641 1605 - 163.1

@ (9/V) = 3483 CD (NV) = 8.56 CD (N/V) 4.91 SE (N/V) = 2.316

SE (N/V) 1.806 o SE for two treatments in the same block = 5.012
SE for two treatments in the same bhlock = 3,891 SE for two treatments,in the same block =5.263

RN
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varieties, Ganga safed=-2 recorded the maximum helght,
Histarch, Vijay and Agetli-76 ware on par and were

superior to Deccan-101.

During the third stage also (75 Das) height of
plants increased significantly upto ny level, Anmong the
varietlies, Ganga safed=2 which recorded the maximum helght
was on par with Vijay which in turn was on par with
Histarch. Deccen-101 recorded the minimum height. Among
the combinations, n,Vy recorded the maximum height.

At harvest also helght of plants increased signi=-
£icantly upto n, level. Among the wvarletles, Ganga safed~2
racorded the maximum height which was on par with Vijay
which in turn on'par with Histarch. Deccan-101 racorded
the minimum height.

2. Number of leaves/plant
The data on the mean number of leaves/plant sre

given in Table-3 and the analysis of variance in Appendix=IiI.

It was observed that nitrogen and varieties had
elgnificant effect on the number of leaves/plant. However,

interaction effect was not significant.’

At 25 DAS, the highest anumber of leaves/plant waé

observad at 0, level, ngy and n, were on par which in turn



Table 3 Number of leaves/plant

25 DaS 50 DaS
vi vh vh va vs Megn Vl vz v3 vh VB Maan
no' 440 . 3.8 40 4.5 4.5 4.1 6e5 D0 8.0 7.0 . 70 Ge9
n1 4.5 4.0 5.0 5.0 550 4.7 - 8.0 8.0 9.0 9.5 7.5 8.4
n2 5.0 440 55 55 55 5.1 ’ 8.0 940 - 1040 9.5 9.5 9.2
n3' 5.5 4.5 6.0 545 5.5 Ded 9.5 9.5 10.5 105 10 .5 10.1
n4 6540 5.0 745 Te5 G40 G4 .10.0 10.0 1l.0 10.5 10.0 10.3
Mean 5.0 442 5.6 5.6 . 5.3 Bedh . 8s5 9.7 9.8 8.9
cD (N/v) = 0.63 SE (N/v) = 0.297 D (N/v) = 0.85 SE(N/v) = 0.401
SE for two treatments in the same block = (.665 SE for two treatments in the same block = 0.899
SE for two treatments not in the sane SE for two traatments not in the same :
79 DAS
BD 7.0 645 8.5 75 6.5 722
nl 8.5 8.0 9.5 10.0 75 . Be7
n, 9.0 10.0 10.0 10.0 10.0 9.8
n3 9.0 10.0 10g5 11.0 10.5 10.2
qg 9.5 105 11.5 1i1i.5 11.5 10.9

Moan 846 9.0 10.0 10.0 942

CD(N/v) = 0.79 SE(MN/v) = 0.373

SE for two treatments in the same block = 0.837
SE for two trezstments not in the same
' blcck = 0.837 -

%
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on par with n Thaere was significant difference between

1.
control and n, and n, lavels. »A~mong the varleties,
Ganga Safed-2 recorded the maximum nuiber Of leaves/plant
which was on par with Histarch, Vijay and Ageti-76.

Deccan=-101 recorded the lowest number of leaves/plant.

At 50 Das, n, and n, levels waere on par and n,

and n,

difference between treatments and control. Among the

lavels were also on par. There was significant

varieties, Ganga safed-2 recorded the maximum number of
leaves/plent which was on par with Histarch gnd Vijay

which in turn on par with Deccan=1i01 and Ageti=76.

At 75 DAS, maximum number of leaves/plant was
recorded at n, level which was on par with n, which in
turn on par with n,« Amoag the varleties, Ganga safed-=2 -
recorded the maximum number of leaves/plant which was on
par with Histarch. Vijay, Deccan=101 and Ageti-76 wers also

on pare

3. Leaf area index (LAI)

The data on mean LAL gre presented in Table-=4

and the analysis of variance in Appendix IV.

The data revealed that nitrogen end varieties
had significant influence on Lal. But interaction effect

was not significant.



Table 4 Lezf Area Index

25 DAS 50 bas
v1 VZ v3 va‘ ) vs _ﬁean v1 vz ' v3 va vs Mean

no 0.10 0.09 D10 Q.11 0.11 Q.10 . 150 1.40 1.82 1.64 154 158
n, 0.11 0.10 0.12 De13 0.12 D.12 1.83 185 2.02 2.12 1.67 1.90
n, 0.12 Dell 0«14 0414 O.14 013 1.95 2.04 2.27 2018 2013 2011
n, 0.14 0e12 D15 0.14 0.14 O.14 2014 2415 2.41 2.38 241 2629
D@ 0«15 O«14 0.18 De18 0.15_ 0.16 2423 230 ~ 2.58 2440 231  2.37
Maan 012 Oe1l 0.14 0.124 0.13 1,94 195 2:22 2414 2.01

@ (N/v) 0.011 SE (H/V) = 0.00519 CO{N/V) = 0,15 SE (8/V) = 0.071

SE for two.- treatments in the same block = 0.112 SE for two treatments in the same block =.0.156

SE for two treatments not in the same SE for two treatments not in the sama a 0.156

' block = 0.112 block *
75 DaS

no l1.66 1.55 1.96 1.74 ) 1.60 ) 1.70
n1 1.98 1.89 2.19 2,30 1.84 2.04
n, 2,09 2430 2.35 2437 2.28 2.28
n4 2.33 2044 2066 2 .65 2.63 2+54

Mean 2,07 2410 2433 2431 2418

@ N/V) = 0.123 SE (N/V) = 0.058
SE for two treatments in the same block = 04130
SE for two treatments not in the same

b_lOCk‘- 0+130

LY
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During the first stage, LAL increased with
increesing level of nitrogen, although n, and n, were
on par which in turn on par with n, e Zmong the varieties,
" Histarch recorded the maximum leaf area index which was
on par with Ganga safed=2 and Vijay which in turn on par with

Ageti-76. Deccan=101 recorded tha lowest LAlL.

At 50 DAS also, LAIL increased with increase in
level of nitrogen although n, and n, wers on par. Among
the varieties, Ganga safed=2 racorded the maximum LAI
which was on par with Histarch which in turn on par with
Vijaye DPeccan=-101 and Ageti-76 ware also on par with
Vijaye. -

At 75 DAS also, LAIL increased with increase in
levels of nitrogen although n, end n4 were On par. Among
the varieties, Ganga saied~2 recorded the maximum LAI
which was on par with Hlstarch which in turn on par with
Vijayes

4. Dry walght / plant

The data regarding the mean dry welght/plani are
given in Table 5 and the analysis of variance in aAppendix V.

The effect of nitrogen and varieties on dry weight/
plant was significant at all the four growth stages. Inter-

action was significant only during second and fourth stages.



Table 5 Dry weight/plant (g)

25 Das 50 DaS
v1 Vs Vy Vs Vg Magn vy v2 Vi vy Vg Maan
n, 1.8 2.4 1.9 2.3 3.0 2.2 23e8 24e3 28.1 28.6 27.6 2645
n1 294 269 3.1 3.8 4.2 3.3 30.3 2443 3l.1 295 35.0 30.0
n2 3.1 3.8 4.8 402'.4'-'""'"'5"65 ""4'."3" 2645 28.0 40-5 367 37.2 33.8
n3 3.8 4e2 5.5 5.6 6.0 50 33.8 29.8 52.6 48.0 38.5 40.5
n4 4.2 4.5 6.1 6.0 ’ Ged 5.4 42.9 35.4 56.7 59.6 45,1 47.9
Mean 3.0 3.5 4.3 4.3 540 " 31e5 283 418 40.5 3647
CD(N/V) = 0.44 SE (N/V) = 0.208 CD (N/V) = 2.57 D (NV) = 5.74
SE for two treatments in the same block= 0.465 SE (N/V) = 1.212
SE for two treatments not in the sama SE for two treatments in the same )
the sane block= 2,759
75 DAS Haxrvest
443 40.2 45.9 41.9 41.5 42.7 108.3 97.0 10849 114.0 1235 110.3
n2 65.2 64.0 60 .4 59.4 89,4 61.6 188344 167.1 1678 177.0 1872 177.5
n3 T6.8 750 £8.3 68.6 70 .0 1.7 21545 18645 192.0 194.4 200.8 197.8
n4 85.0 T6eS5. 776 T76.4 848 80 .0 22502 20548 221e3 223¢1 240.5 223.2
Mean 654 6lel 61e5 60.0 6146 1746 15545 164.9 169.9 179.9
T (N/V) = 297 SE(N/V) = 1.401 O N/V) = 315 CD (QV)} = 7406
SE for two treatments in the same block = 3.128 SE(N/V) = 1.486 .
SE for two treastments not in the same SE for two treatments in the same block = 3.33
block = 3,128 SE for two treatments not in the sama = 3.33

block

D
w
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During the f£irst stage, the maximum dry weight/
plant was recorded at n, level vhich was on par with ng
level. Aamong the varieties, Vijay recorded the maxioum
ary weight/blaﬁt. Ageti=76 recorded the lowest dry weight.

At 50 DaS also, dry welght/plant increased
significantly with increase in nitrogen levels. Variety
Ganga safed=-2 recorded the highest dry weight/plant which
was on par with Histarche TLaccan-101 recorded the lowest
dry waight/plant. Among the combinations, n,v, recorded the
maximum dry weight which was on par with n,vye

buring third stage also dry weight/plant increased
significantly with increase in nitrogen levels. Among the
varieties, aAgeti-76 recorded the maximum dry weight/plant.

All other varleties ware on par in this raspect.

At harvest also nitrogen levels increased signi=-

ficantly the dry weight/plant upto n, level. among the

4
varieties, Vijay recorded the maximum dry weight/plant and
Beecan~101 recorded the lowest dry weighte. among the

conbinations, n,v. recorded the maximuam dry waight/plant.



Be Yield attributes and Yield.
1.Number of cobs/plant

The data regarding mean number of cobs/plant are

given in Table 6 and the analysis of varliance in Appendix VI.

It was seen that the effects of nitrogen and
varieties on the number of cobs/plant wers significant.

Interaction was also found to be significant.

The data revealed that number of cobs increased
with lncrease in nitrogen levels upto n, level although n,
and n, vere on par. Among the varisties, Ganga safed-2
recorded the maximum number of cobs/plant which was on par
with Vijay. Deccan=101 racorded the lowast number of cobs/
plant which was on par with Agetl-76 and Histarch. among
the combinations, n,v, recorded the maximum number of cobs/

plaﬂto

2.Length, girth and weight of cobs

The data on the maan length, girth and weight of
cobs are presented in Table 72, b and c. and the analysis

of variance in appendix VI.

It was obsorved that the effects of nitrogen and
varieties were significant on length, girth and weight of
cobs. However, the interactions were not significant for

any of these characters.



Table 6 Number of cobs/plant

V1 Va V3 Vq Vs biaan

a, 1400 180  1.00 0499 - 1400 1.00
n, 1.00 1.10 1.10 1.05 1.11 1.07
na 1.10 1.15 1.18 1.12 1.13 1.13
n, 1016 1.05 1.21 1.15 1.21 1.16
n, 1.20 1.10 1.25 1.19 1.20 1.19
Maan 1.09 1.08 1.15 1.10 1.,13

¢ (W/V) = 0,022 CD (NV) = 0,050

5B (N/V) = 0.010

SE for two treatments in the same block = (0.0228

SE for two treatments not in the same block = 0.0236
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Tgble 7a Length of cobs (ecm)
ny 10451 © 8448 12.14 10442 10407 10.32
n1 12.11 11.38 1250 10.92 11.57 11.70
nz 12.77 : 12-69 13,51 12.68 13-46 13.02
n3 14.01 - 13.23 15.75 15.44 14.57 14.60
n4 14 .52 13,49 16451 15493 15,83 15.26
Mean 12.79 11.85 14.08 13,08 13.10

CD (N/V) = 04632

BE (N/V) = 0.298

S5E for two troastments in the same blogk = 0,659

SE for tw0 treatments not in the same block = 0,670
Table 7b cirth of cobs (cm)

no 9,00 - 8250 1025 1025 9.00 940

n1 10.50 2.50 11.25 11.25 10.50 10.60

nz 10+25 10.,00 12.00 1225 11.25 11.15

ﬂs 12-00 10450 13.25 13.00 1225 12.20

n, 12.50 11.50 13,50 13.30 13.10 12.78

Maan 10.835 10.00 12.05 12,01 11.22

CD (N/V) = 0,582

SE for two treatments not in the same block

_ SE (N/V) = 0.274:
S5E for two treatments in the same block

= 0.61
= 0.61
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Table 7¢ Waight of cobs (g)

v, . ‘vb : vs' 7/ Vg ﬂban
l'lo 7545 . 8845 . ) " T75.2 730 62,5 723
n, 8547 745 900 874 8945 85 ¢4
n, 114.0  103.¢ 113.9 10209 ° 1105 10849
n3 157.0 : 141.5 . 173--0 169,5 166.7 161.,3
a, 1611 14349 17742 173.8 168.8 164.9
Mean 11847 106.4 125.7 12143 121.0
cD (N/V) = 5,52 SE (N/V) = 2,60

SE for two treatmente in the same block = 5,83
SE for two treatments not in the same block= 5.83
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It was seen that the nitrogen levels increased
significently the cob length upto nq.level. ambng the
varieties, Ganga safed«2 recorded the maximum cob length.
Vijay., Histarch and Ageti-76 were on par and waere superior

to Leacgan=101.

Girth of cobs also increased with increase in
nitrogen levels although n, and n,,and B, and B, levels
werae on par. among the varieties..sanga safed~-2 recorded
the maximum girth of cobs which was on par with Histarche.

Daccan-101 racorded the lowest girth of cobs.

Weight of cobs also increased significantly with
nitrogen levals upto n, which was on par with Bye Amoﬁg
the varieties, Ganga safed=2 recorded the wmaximum cob
welght which was on par with Histarch and Vijay. Deccan=101
rocorded the lowest cob weight.

3. Number of grains/cob

The data on the msan number of grains per cob are
- presented in Table 8 and the analysis of variance in
2ppendix VIe '

it was geen that nitrogen and varieties had sigai-
ficant effect on the number of grains/cobs Interaction eiffect
was also significante. '
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Table 8 Number of grains/cob

Vl Va Va V4 Vs Maan
ng 202.5 17906 187.8 156.0  196.8 18646
ny 209.6  201.7 20447 21646  245¢4 21546
n, 295.7 26640 274 o4 299.5  302.4 28746
ng 334.8 33045 34249 32403 32942 3323
n, 383e2 33649 35442 353.0 34540 34645
Mean 2772  262+9 272.8 269.9  283.8

co HN/V) = 12,13 cD (V) = 27.13
SE (W/V) = 5,72 |

SE for two treatments in the same blocgk m 12.38

SE for two treatments not in the same blocks 13.00
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ﬁumber_of gralns/cob was significantly increased
with increase in nitrogen levels upto n, level. Among
the varieties, Vijay recorded the maximum nﬁmber of grains/
cob which was on par with Ageti-76 and Histarch. Deccan 101
had the lowest number of grains/cob. Among the combinations,
n,v, recorded the maximum number Of grains/coba

4.Thousand grain weight

The data on mean thousand agrain weight are presented

in Table 9 and the analysis of variance in Appendix VII.

There was significant effect of nitrogen and
varieties on thousand grain weight. However, interaction

between nitrogen and varieties was not significant.

The highest level of nitrogen (n4) recorded the
gaximum thousand grain weight which was on par with nye
among the Varietiés. Ganga safed=2 racorded ths highest
thousaend graln welight which was on par with Histarch.
Deccan-101 racorded gha lovest wvalue which was on par

with Vijay and ageti=76,
5. Days to silking

The data on mean number of days to silking are
presented in Table 10 and the analysis of variance in
Appendix VII.
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Pable 9 Thousand grain waight (g)

Vi Vz Vs Va Vs Msan

675 63.5 720 67.0 6645 673
nl 101.0 9540 956.8 Q6.5 99.0 97.7
53 115.0 122.0 130.5 132.0 121.5 124.2
n3 172.0 165.5 181,.,5 179.0 16845 173.3
n, 174.8 170.7 185.0 i82.,0 176.5 177.8
Maan 126.1 12343 133.2 131.3 1264

CD (N/V) = 4.91

SE for two treatments in the same block

SE for two treatmonts not in the same block = 5,179

S5E (N/V) = 2,32

2 5,176



Table 10 Days teo silking

43

v, vy vy P Vg Mean
no 731 68.6 7463 72.9 70.0 7108
nl 69.7 4.2 T71.4 6845 67.6 68,23
n3 65.0 60«5 68.2 €4.3 6544 64.7
n3 G2+4 57.8 64,0 616 61.7 61.5
n4 61.0 560 61.7 608 609 G60el
Mean 6642 6144 6749 65.6  65.1
CD (N/V) = 1.274 SE (N/V) = 0,60
SE for two treatmcnts in the satie block = ]1.258

SE £or two treatments not in ths same block = 1.37
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The data revealed that there was signiﬁicant
affect of nitrogen and varieties on the number of days

to silking. However, interaction was not significant.

Increasing levels of nitrogen significantly |
decreased the number of days to silking. among the
varioties Ganga safed-2 has taken the maximum number Of

days 0 gilking and Daccon = 101, the minimume

6.Grain yield -

The data on mean grain yield are presented in

Table il and the analysls of variance in Appsndix VII.

The data revealed that there was significant
effect of nitrogen and varietles on the grain yleld.

However, the interactlon was not significante.

Grain yield increased with increase in nitrogen
lavels although ny and n, were on par and ny and_nz ware
also on pars But there was slgnlficant difference
between control and treatments. Among the varieties,
Ganga safed=2 recorded the highest yield which was on par
with other varietles.

7.8tover yield

The data on mean stover yield are presented in

Table 12 and the analysis of variance in Appendix VII,



Teble 11 Grain yieid ( Q/ha)

Vi Va VS Va Vs Maan
'no 2482 1.87 4.07 3.89 3467 3426
R, 10442 6085 1155 11.06  10.81  10.56
n, 13062 11.71 15434 14 .66 1410 13.89
ﬂa 19.71 18.19 23038 21.67 21;61 20.71
n, 21,09 19.87 24462 24412 23.96 22.73
Mean  13.53 12.10 15456 15.08 14483

@ (N/V) o 3,496

SE (N/V) = 1465

5B £0or two treatments 1ln the same block
8B for two treatments not in the same block= 3.74

L 3.58‘
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Table 12 sStover yield ( Q/ha)
") 10411 9441 9.82 9.74 12.91 10440
nl 25491 23.31 24,57 24,01 28461 25.29
nz 32.47 28.88 31.14 31.17 35,02 31.74
n3 44.58 42,18 44.25 45,13 51.28 45,49
n4 48,22 45,82 46008 ‘7.07 52.87 43-01
Mean 32.26 29,92 31.17 31.42 36.14

D N/V) = 1.394

SE for two treatments in the same block

SE (N/V) = 0.658
B 1,414

SB for two treatments not in the sams block = 1.497
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In tha casa of gtover yield also there was
significant effect of nitrogen and varieties. However,

interaction was not significant.

The data revaaled that stover yield increased
with increase in nitrogen, level upto h%‘ Among the
varieties, Vijay recorded the maximum stover yleld.
Agetl-76, Histarch and Ganga safed-2 were not only on

par among themselves but were on par with Deccan-101 also.
8.Harvest index (HI)

The data on mean harvest indices are presented

in Table 13 and the analysis of variance in Appendix VII.

Nitrogen and varleties had significant effect on -

harvest index alsoce Interaction was also significant.

It was obserxrved that HI increased with increase
in levels of nitrogen although n, and n, Were on pars
Nitrogen levels n, and ni ware also on pare. Among the
varieties, Ganga safed=2 recorded the maximum HI. Vijay had
the lowest HI. Among the combinations, nyv, recorded ths

maximun harvest indeix.



Taeble 13 Harvest index

04

V1 Va V3 V‘; Vs Maan
n, 0.245 0214 00267 0e256 00196 00236
n, 0.307  0.305 0316 0314 0.27¢ 0,303
n, 00314  0.310 04331 0e325 0285 04310
n, 04325 04325 04347 04335 06305 0.328
ng 0318 04319 00341 0.334 04304 00323
cp (/V) = 0.0075 co(Nv) = 0.017
SE (N/V) = 0.0035
SE for two treatments in the same block = 0,008

SE for two treatments not in the szme blocks §.0081
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Protein content of gralns

The data on mean protein content of gralns ara
presented in Table 14 and the analysis of variance in

dppendix VIIs

It was seen that nitrogen and varieties exerted
signifiicent influence on the grain protein content. But

the intergction effect was not significant.

The highest level of nitrogen resulted in maximum
protein contente Aong the varieties, Ageti-76 racorded the
maximum proteln content of grains and Deccan recorded thoe

lowaest protein contente.

D. Uptaks of Nutrlents.
Uptake of nitrogen

The data on mean nitrogen uptake by plants are
presanted in Tgble 15 and the analysis of variance in
Appendix VIII.

The data revealed that nitrogen and varieties
exerted significant influence on the uptake o0f nitrogen
at all stages of growth. Interection was significant at
first two stages onlye.
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Table 14 Protein content of grailns (%)

n, 9.82 883 9472 9.45 9e14 9439
n,  11.05 9452 10483 10433 9.68 10.28
n, 11,92  11.04 11.80 1127 11,02 11.41
ng  12.97  11.67 12.46 12,58 12441  12.42
n, 13,61  12.32 12492 13.04  12.51 12,90
Mean 11487  10.68 11454 1133 10495

@ (N/V) = 04216
S8 (N/V) = 0,102

SE for two treatments in the samne block = 0,218

SE for two treoatments not in the same blocke0.232



Table 15 Uptake of Nitxrogen (kg/ba)

25 DAS 50 D5
vi vz v3 vh vs Maan vi vé vs va vs Moan
B, 202 2.9 2e3 2.8 3.5 2e7  27e2  2Be7 309  34.3. 308  30.4
n, 3.8 445 4.8 640 Ga7 Sel 37.6 33.3 38.6 39.§ 44.9 38.8
n, . 5.7 Ge3 Sel 763 10.1 75 37.9 39,3 S3,.1 5570 53.2 47.9
n, 7.4 7.9 10.3 10.7 11.9 9.6 4246 4245 73.7 767 59,9 605
n, 8e7 8.8 12.4 1243 13.3 "11e1 677 53.2 85.9 975 727
Mean 5.6 601 746 7.8 901 84.0  39.6. 5645  60.7  52.3
CD (N/V) = 0.72 CB (MV) = 1.60 @ (N/V) ®» 3.47 @ NV} 7.77
SE (8/V) = 0339 ' sE (N/V) = .54 ) .
SE for two troagtments in the same block = 3,757 SE for two treatments in the same block = J4526

SE for two treatments not in the sane block= 0.757

SE for two treatments not in the same block=3.730

TS DAS Harvest

ng 45 ¢4 4242 44 46 42,7 41.7 473 42.6 33.4 4640 49.7 52.8 449

n, 71.3 5745 60.0 60«0 723 Ghe2 5840 34648 67+9 73.6 71.4 63 .6

na 79.7 78.1 08340 74.5 6946 74.1 9503 7804 9401 10702 10209 9506

ng 107.1 99,8 90,2 9543 8446 974 1309 1134 1200 1275 125.5 121.3

n, 127.0 11406 1118 11562 12249 1183 142,00 125:8 140.2 148.1 156.9 142.6
Maan 8601 7T8.4 7540 775 802 91.7 79«3 93,6 101e2 1019

co (W/V) = 6.39 SE (N/V) = 3.014 Ch (B/V) = 4.64 SBE (B/V) = 2.189 -

SE for two treatmente in thoe sans block = (3,739 SE for two treatments in the same block =4, 897

SE for twe treatments not in the same blocks 6,739

" SE for two treatments not in the same block=4.897

W
=
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At 25 DAS nitrogen uptake 1ncreased'w1th increase
in levels of nitrogen. Among the varletles, Vijay had the
highest nitrogen uptaka and Ageti=76 racorded the minilmum
qptake. among tha combinations n,ve recorded the maximum

uptake.

At 50 DaS also, n, recorded thoe meximum nitrogen
uptake. Anong the varieties, Histarch recorded the highest
nitrogen uptake and Deccan 101 the loweste Among the combi=-

nations, NV, recorded the maximum uptaka.

buring the third stage, nitrogen uptake increassed
with increase in levels of nitrogen. Among the varleties,
hgotl-~76 racorded the maximum uptake which was on par with

Vijay-
At harvest also, the maximum nltrogen uptske was

recorded at n, level. Among the'variéties. Vlijay recorded

the highest nitrogen uptake which was on par with Histarch.

B, Nutrient Status of the soil.
1. Total nitrogen content of the soil

The data on meaﬁ total nittogen content of the
suil ave presented in Table 16 and the analysis of variance
in Appendix IX. |

The data revealed that nitrogen and varieties had
significant effaect on soil nitrogen contents Interaction was

also significant.
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Table 16 Total nitrogen content of tho soil (%)

n, 04061 04031 0.030 04030  0.030 04036
ny 0,060 0.061 0031 0.031 0033 0.043
n, 0.075 0.062 0.105 0.060 0«035 0,067
n, 0,091 0,091 0.061 0.076 0.047 0,073
314 0,091 0030 0.061 0.061 0s120 0.072
Msan 0.075 0055 0057 0.051 0.053

cp (N/V) = 0.0126 cD (NV) = 0.0281

SE (N/V) = 0.0102

88 for two treatments in the same block

= 0.,013

SE for two treatments not in the same blocks 0.013



60

Soil nitrogen content increased upto ng level
and thereafter it decreased. Among the varieties,

Histarch extracted maximum nitrogen f£rom soil.
2. Available phosphorus content of the coil

The data on mean available solil phosphorus
content ara presented in Table 17 and the analysis of

varlance in appendix IX.

It was observed that nitrogen and varieties
did not influence the soil phosphorus contents Inter-

action effect was also not significant.

3 .Exchangeable potassium content of the scil

The data on mean axchangeable potassium contant
of soil are presented in Table 18 and the analysis of

variance in Appendix IX.

It was observed that nitrogen had no significant
effect on soll potassium content. But varieties had signi-

ficant effecte. Interactiocn also was not significant.

Among thg varieties, Histarch extracted maximum

potassium £rom the soil.



Table 17 avalilable

soil { kg/ha)

hoephorus content of the

ng ' 42.5 4341 43.0 42,0 42.9  42.7
n, 4104 4145 41.9 41.9 43.2  41.9
n, 43.0 43.0 42.5 42,5 43.2  42.8
ng 42.4 42.1 42.5 4245 4148 4243
n4 4207 43.4 ‘206 41.5 ‘1.3 ‘2.3
Moan 424 4246 42.5 42.1 4245

SE for two treatmsnis in the same blogk n 1,21

SE for two treatments not in the sams block = 1.21



Table 18 Exchangeablé potasslium content of the

soil ( kag/ha)
v, vy vy v, Vg Mean

n, 39,7 3946 3842 4041 40.4  39.6
nl 4061 38.:5 39,2 3363 41,6 39,5
nz 41,1 40 .6 40.8 39.3 40.3 404
nB 405 401 403 38.4 40.2 39,9
n4 4044 4006 4063 38.1 41-2 40.1
Maan 40'.3 39,9 39.8 38.9 40.8

CD (V) m 1.19 SEB (V) = 056

SE for two treatments in the same block = 1,21

SE for two treatments not in the sane block = 1,28
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II Partial Shade Condition

Ae. Growth Chgracters.
1. Height of plants
The data on the mean height of plants taken at
four growth stages are presented in Table 19 and the

analysis of variance in Appendix II.

It was observed that nitrogen and varieties exerted
significant influence on the height of plants at all stages.

Interaction was also signiiicant at 75 DAS.

During the f£first stage, ie 25 DAS, height of plants
increased significantly upto n, level and then declined.
But n; was statistically on par with n, which in turn on

par with n Anong the varieties, Ganga safed=2 was found

10
to be superior to other varieties but was on par with ageti-76

which in turn on par with Histarch and Vijay.

During the second stage, ie 50 Das, ths height of
plants increased significantly with increase in lavels of
nitrogen upto n, level. Among the varieties, Vijay had the
maxXimum height which was on par with Histarch and Ganga
safed~2., Deccan 101 recorded the lowest height.

During the third stage also height increased with

increasing levels oi nitrogen and attained a maximum value



25 DAS Table 19 Helght of pl§nts (cm) 50 DaS
n, 5642 4249 53.5 46.0 4243 48.2 116.2 108.9 113.7 114.3 i21.5 114.9
n, 64.1 506 6843 56.9 53.4 53847 13846 135.5 153.4 161.0 159.7 149.6
n, 70 .0 53.1 733 60.9 602 635 166.4 162.9 182.9 1870 180.7 . 176.0
n3 7245 53.9 75.4 65546 6843 672 188.7 185.2 201.0 203.8 201.3 196.0
Ry - 35.6 53.0 £544" 43.9 4440 44 .4 2107 198.6 2273 2141 22640 215.3
Mean 5%.7 507 63.2 547 537 i6d .1 158.2 175.7 1760 177.5
cp (N/V) = 7.86 SE (N/V) = 3.71 CD (N/V) = 5,57 SE (N/V) 2.63
SE for two treatments in the same block @ 7,95 SE for two treatments in the same block m5.874
SE for two treatments not in the same block = 8,46 SE for tue treatments not in the same
block =5.874
w
75 DaS ) Harvest

o, 130.6 13845 143.3 139.2 133.0 i37.0 1317 138.0 141.9 138.,9 134.4 137.0
n, 187.4 175.8 191.3 192.4 188.0 187.0 '185.9 175.0 190.2 192.3 187.8 186.3
n, 201,.7 192.4 20542 217.8 204.2. 20443 203.1 189.7 20243 217.3 251.5 212.9
n3 216.,0 200+6 236.4 234.3 233.8 224 .2 215.9 202.,2 226.3 235.1 233.8 222.7
n, 233.4 214.9 24844 245.3 248.7 238.1 232.9 21645 249.1 2427 246.6 2375
Mean 193,.8 184.4 204.9 205.8 201.5 193,9 184.3 20240 205.4 210.8

CD (N/V) = 3.63 CD (Nv) = 8,11 | Ch (N/V) = 11.834 SBE (3/V) = 5.58

SE (N/V) = 1.71 _
SE for two trzatments in the samne block = 3,732 SE for tuo treatments in the same block ® 12.34%
SE for two treatments not in the same blockm 3,873 SB for two treatments not in the sama

block = 12.55]

o
o)
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with the highest lsvel of nitrogen. swong the varieties,
Histarch attained the maximum height which was on par with
Gahga safed=2. At this stage alsd Deccan 101 recorded the
lowest height and all others were éuparior to it. Inter-
actions weare also significant. n, Vg and NV, combinations
ware superlor to other combinations élthough they were on

pars

At the fourth stage. le. at harvest, height of
plants increased with increasing nitrogen levels although
n, and n, were on pars AmOng the varieties, Vijay had the
maximum height which was on par with Histerch and Ganga

safed=2 . Ageti-76 and Deccan=101 were also on pare.

2., Number of leaves/plant

The data on the mean number of leaves/plant are

given in Table 20 and the analysis of variance in Appendix III|

It was observed that nitrogen and varieties had
significant efiect on number of leaves, but interaction

was not significant.

At 25 DAS increase iln nuiber of leaves was noticed
only between a, and n, levels and thoreafter ny was on par
with ng e Among the varieties, Ganga safed=-2 was superior

to other varieties but was on par with Histarch and Ageti-~76,.



Table 20 Number of leaves/plant

25DAS _ S0 DaS

nO 5.5 4.5 S5 55 5.0 S.2 . 8¢5 8.0 Bs5 9.0 7«5 8.3

nl 5.5 4.0 _600 6.0 505. Se.4 10.0 9.0 10.0 10.0 95 9.6

n2 6.0 5.0 60 G0 5.5’ Se7 11.0 100 11.5 105 10.0 10.6

n4 BeS 5.5 6.5 6.5 - 6,0 6.2 12.0 10.5 12.0 11.5 10.0 11.2

n, 7.0 6.0 7+5 6.5 6.5 67 12.5 11.0 12.5 12.0 11.5 11.9
Mean 6.1 S.0 6e3 Gel 5.7 - 10.8 9.7 10.9 10.6 2.7

CD (8/V) = 0.54 SE (8/V) = 0.255 CD (N/V) = 0,95 33 (N/V) = 0.448

SE for two treatments in the same block =) .57 SE for two treatmgnts in the saze bleck = 1.004
SB for two treatments fiot in the same =057 SE foxr two treatments not in the same 1.004

block * block *
75 DAS

no 95 Bed 806 F.3: 8.6 . HeB

n, 10.5 9.6 10.5 10.7 101 103

nz 10.4 10.32 11.5 - 1161 10.5 10.8

n3 312.3 11.0 11.9 11.5 10.9 11i.5

n, 12.7 114 12.8 12.5 11.8 12,2
Maan 11.1 10.1 11.0 11.0 104

CD (/V) = 0.58 SE (N/V) = 0.274

SE for two treatments in the sama block

=) o591

SE for two treatments not in the same block = (0.616

99
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At 50 DAS also, number of leaves increased with
increase in lavels of nitrogen although n, and n, levels
and ng and n, levels were on par. Among the varileties,
Ganga safed-2 was superior to other varieties but was on
par with Ageti-76 and Histarche Deccan had the lowest

number 0f leaves.

During the third stage al=zo number of legves increased
with increase in levels of nitrogen although n, and n,
waere on pare. among the varieties, Ageti-76 had the maximum
nunber of leaves which was on par with Ganga safed-2 and

Histarche

3. Leaf Area Index (LAX)

The deta on mean LAL are presented in Table 21 and

the analysis of variance in fppendixiv

Statistical analysis of the data revaaled that
nitrogen and varieties had significant effect on LAI.

However, interaction was not significant,

During the first stage, LAI increased with lncrease
in levels of nitrogen. although n, and né were on par, n,
produced the highest LAI. Among the varieties, Histarch
had the highest LAIL which was on par with Vijay, Ganga safed~2
and Ageti-76., Deccan had the lowest LAI.



Table 21 Laaf Area Index
25 DAS 50 Das
! vy, vy Ve Ve Hean vy v, v, v, Vg Mean
n, 023 0.19 0.21 0«24 0.23 022 2446 2.31 2453 2,75 2632 2:.47
n, 0.23 020 Qe24 0«26 025 0.24 2,90 2.64 3.01 2493 2.73 2.84
hz 022 D21 0e24 ' Qo226 025 - 0.24 3.22 2494 3.41 3«07 2.91 3.11
nqy 0«28 023 027 0.27 Ce27 Ge26 3.27 3.00 3.62 3.18 2.96 3426
n4 030 De25 0.31 0.29 022 - Qed9 3.71 323 3.30 3.88 3.39 3.62
Mean 0625 0+22 0426 Q.26 D26 3.17 232 3.29 3.16 2.86
Co (N/V) = 0.016 SE (N/V) = 0.00755 D (N/V) = 0.263 SE (N/V) = 0.124
gs gor two treatments in tpe samg block = (0.0165 SE for two treatments in the same block = 0.277
SE for two treatments not in ths gfﬁgk = 001635 SE for two treatments not in the same _ , 599
block
.75 Das
n, 2.73 2.50 2675 2497 . 2444 2.68
111 3.06 274 3.13 3.08 2685 2«97
n, 3.26 3.13 3.54 3.24 3.17 3.27
n3 3.62 3.20 3.83 3.34 3.12 3.46
qé 3+81 3456 3.96 3.94 3«54 3.76
Mean 3430 3.02 3.44 3.31 3.06 83
Ch (N/V) = 0.232 SE (N/V) = 0.109
SE for two treatments in the same block = (J.244
SE for two treatments not in the same
block = 0.244



69

During the second stage also, LAI increased with
increase in levels of nitrogen. But n, was on par with
n, which in turn on par with nye 0, recorded the maximum
LAL. Varieties also differed significantly in the case
of LAI. Ganga safed-2 had the highest LAI which was on
par with Ageti-76 and Histarch. Deccan=101 had the lowast
LAI which was on par with Vijays ‘

During the third stage also, n, produced the highest

LAI which was superior to all other levsls. n, and n, were

3
on par which wers superior to n, and n,e Among the varie-
ties, Ganga safed-2 had the highast LAX which was on par
with Histarch and Agetl=76., Deccan=101 had the lowest

LATI which was on par with Vijay.

4. Dry weight/plant

Observations recorded at four stages of growth
have been analysed and the data are presented in Table 22

and the analysls ¢f variance in Appendix V.

It was seen that nitroganAand varieties had signi-
ficant effect on plant dry weight. Interaction was also

effective during second, third and fourth stages.

During the first stage, dry weight increased with
increase in nitrogen levsls. Among the varieties, Vijay
produced the maximum dry weight while Deccan was the lowest

in this respect.



Table 22 Dry weight/plant (g)

25 Das 50 Das
A1 V2 V3 Va Vs tiaan Y1 V2 V3 Vg Vs Moan
nO 3.7 2ed 3.9 3e9 4.6 37 31.9 33.3 35.6 4046 45.3 3863
nl 4.6 2.8 4.4 4.5 51 Ge3 4642 d1e4 43 .6 43,2 49,9 45.0
n, 5.0 3.2 5.6 . 5.3 6.0 5.0 5le7 457 50,9 5345 5049 50.6
n3 57 4.8 6e7 640 D6 Se9 5647 47.6 5949 5945 5846 565
'n4 Tl 5.9 7.1. 740 701 6.9 0240 49,9 65.2 667 67 .4 62.2
Mean Se2 3.8 5.6 5.3 59 508 43,6 51.0 52.7 54 .4
Db (N/V) = D.30 SE(N/V) = 0.142 CD (N/V) = 1.831 CD (NV) = 4.04
SE for two treatments in the same block = 04304 SE (M/V) = (0.854
SE for two treatments not in the same 3 04323 SE for two treatments in the same block = 1.826
: block ¢ SE for two treatments not inm the same . 4 945
block *
75 DAS Harvest
nD S04 44.1 S04 . S54.2 €0 a6 51.9 134.5 127.3 134.9 141.8 146.9 137.1
n1 6447 53.4 57.9 659 646 61le3 151.2 137.5 164 .6 161.9 179.6 158.9
nz €5.0 57.5 €8.6 69,2 7i.1 6Ge3 139.1 156.8 187 .4 1833 205.2 184 .4
n3 71.9 64 .4 84.1 739 7841 745 223.0 - 195.2 211.0 213.8 241.9 2i7.1
n4 91.6 86.4 98,7 98.4 101.3 9543 '250.8 221.7 2333 23643 258,.7 24042
SE (8/V) = 1.019 SE (N/V) = 1.146 o
SE for two treatinents in the same block = 2,236 SE for two treatments in the same block = 2,497
S5E for two treatments not in the same block= 2.298 SE for two treatments not in the same = 2,596

block



During the second stage also, dry weight increased
with increase in nitrogen levels. Among the varieties,
Vijay recorded the maximum dry weilght but was on par with
Histarch«-Peccan recorded tha lowest dry welight. Among
the different combinations, n,v. was superior to all other

combinations.

During the third stage also, dry weight increased
with increase in levels of nitrogen. Anong the varieties,
Vi jay contiﬁued to record the maximum Ary weight and Deccan
had the lowest. Interactions were also significant. n4v5
combination was found to be superior to all the other

combinationss

Maan table revealed that at fourth stage also dry
waight increased with increase in levels of nitrogen.
Among the variecies, Vijay recorded ths maximum dry welght
and Deccan 101 the leasts AnOng the‘combinations. n,ve |
roecorded the highest dry weight. -

B Xield Attributes gnd Yield.

1 Number of cobs/plant

The data on the mean number of cobs/plant are
presented in Table 23 and the analysis of variance in
Appendix VI.

Results of statistical analysis revealed that -

nitrogen and varieties had significant effect on number of
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Table 23. Number of cobs/plant
vy v, V3 Ve Vg Mean

no 1.03 1.00 1.01 0496 1.01 1.00
n1 1.07 099 1.16 1.11 1.13 1.10
nz 1.1¢6 1,13 1.22 1.16 1.22 1.18
ﬂs 1.20 1.20 1.29 1.18 1.24 1.22
n, 1.26 1.18 1.35 1.20 1.28 1.25
Msan 1.14 1.10 1.21 1.12 1.19

cD (N/V) = 0,030 CD (NV) = (0,067

SE (I/V) = 0,014
SE for two treatments in the same block = (4030

GE for two treatments not in the sams block = 0.032
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cobs/plant. Interaction was also found to be significant.

The data‘revealed that number of cobe increased
with increase in nitrogen levels. Among the varieties,
Ganga safed=-2 had the maximum nunber of cobs/plant which
was on par with Vijay. Deccan=-101 had the lowest number
of cobs/plant. But it was on par with Histarch. among the

combinations R,V produced the maximum number of cobs/plant.

2. Length, girth and weight of cobs

The data on the mean length, girth and weight of
cobs are presentad in Table 24a,b & ¢ and the analysis of

variance in Appendix Vi,

The significant effect of nitrogen and varieties
could be observed from the mean tables. However, the
intergction effect was significant only for the weight of

cobs e

In tha case of cob length, n, recorded the maximum
cob length but was cn par with ngy which in turn on par
with Rye Among the varietlies, Histarch produced cobs with
maximum length which was on par with Vijay. Also Ageti-~76
recorded the minimum cob length which was on par with

Ganga safed=-2.
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Table 24a Length of cobs (cm)
Bo 11.93 9,920 11.83 11-15 11.77 11032
n1 11.34 11.21 13.54 11.97 13.08 12.19
n2 14.85 12,12 14.60 15.62 14.79 1432
n3 14.49 13.36 16.34 16.17 15.66 15.21
n4 14.30 14.07 17.05 16.88 1599 15.66
Mean 10,37 12.13 11.26 14 .36 14 .26

D (N/V) = 1,043 SE (M/V) = (.,492
B8 for two treatments in the sama block 1.050
SE for tvo treatmants not in ths same block = 1.124

Table 24b Girth of cobs (cm)
. v1 Vo vy v4 Ve Hoan
n0 10.70 10.50 10.75 11.25 10.00 10 .64
n1 11.00 11.00 12.00 12.50 11.25 11.55
nz 11050 ' 11-75 13.00 13.00 12.25 12.30
ngy 12.50 12.00 14.25 13.90 13.50 13.23
na ‘12.95 12.75 1450 14.00 14.05 13.65%
Mean 11.73 11,60 12.%90 12,93 12.21
CD (N/V) = 0.616 8B (N/V) = 04291

8B for.two treatments in the same block - (),6499

SE for two traatments not in the same block

= 00,6499



Tgble 24c Weight of cobs (g)

V1 Vz V3 V4 Vs Maan
nb 72.5 6040 8445 7045 6745 71.0
nl 875 86.7 101.5 111.5 106.3 9847
nz 121.6 115.7 144.5 127.0 12845 127.5
n3 169.5 137.0 196.0 186,0 18445 174.6
n4 176.5 140.0 204.0 192.0 188.5 18043
Maan 125.5 108.0 146.1 137.4 135.1
Cch (N/V) w 0423 CD (NV) - 18.40

SE (N/V) 3.882

SE for two treatments in the same block = J,682

SE for two treatments not in the sama blogk = 3,682
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Regarding the girth of cobs, nitrogen had a
significant effect on this character. a, produced the
maximum girth which was on par with nj. Among the
varletiaes, Histarch produced the maeximum girth of cobs
which was on par with Gangs safed-2. Vijay, Ageti-76

and Deccan=101 were also on par ln this character.

Regarding weight of c¢obs also, nitrogen had a
significant efrfect. Maximun cob Weigﬁt was produced by
n, treatment which was on par with Dy- AmONg the varieties,
Ganga safed=2 produced the maxlmum cob waight which was
significantly superlor %o otha2r varleties. Histarch and
Vijay wera -on par and were superior to ageti=76. Deccan
had the lowest cob weighte The n,v; combination was

superior to all the other combinstions in this respoect.

3. Number of grains/cob

The dgta on the mean number of grains/cob are
presented in Table 25 and the analysis of variance in

Appendix VI.

It was seen that nitrogen and varieties had signi-
flcant effect on the number of grains/cob. However,

interaction was not significant.

It was observed that number of grains/cob increased
with increase in nitrogen levels and the highest number
was produced by n, although it was on par with nje



Table 256 Number of grains/cob

17

v1 v2 £ Va4 Vg Mean
no 191.5 165.8 19644 161.6 20142 18343
n1 25447 205.0 381.1 232.0 25746 24641
n2 329,44 . 25746 307.4 304 .4 312.0 302.2
n3 3860.8 388,31 392.8 385.9 370.7 378.9
n4 396,.,6 363.8 4113 4017 402.5 395,2
Moan 311.8 27041 317.8 297.1 30848

CD (N/V) s 19,86 SE (N/V) = 9,368

SE for two treatments in the same block = 204673
SE for two treatments not in the same block = 21.087
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Among the varieties, Ganga safed=-2 produced the highest
number of grains/cob which was on par with Ageti-76 and
Vijay. Deccan 101 produced the lowest number of gralns/cobe.

4. Thousand grain welght

The dats on mean thousand grain weight are presented
in Table 26 and the analysis of variance in Appendix VII.

There was significant effect oL nitrogen and
variaeties on thousand grain weight. However, interaction

was not significant.

The highest level of nitrogen recorded the maximum
thousand grain weight which was on par with Ny Anong the
varieties, Ganga safed=2 recorded the highest thousand
grain weight but was not statistically different £rom
Histarch which was on par with Ageti-=76. Deccan racorded

the lowest thousand grain weight.

5. Days to silking

Tha data on maan nunber 0f days to silking asre
presented in Table 27 and the analysis of variance in
Appandix VII. '

The data revsaled that there was significant effect
of nltrogen and varieties on the number of days to silking.
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Table 26 Thousand grain weight (g)

v, \ \£) Ve Ve Moan
no 743 71.3 8005 77.1 71.6 7540
n, 114.2 100,6 113.3 103.9 99,9 106.4
na 149.5 120.4 157.7 152.2 125.8 141.9
n4 187.9 173 .4 205.6 202.7 192.0 192.3
Moan 141.6 126.9 151.1 146.3 135.9

o (N/ANV) = 7.73 SE (N/V) = 3.646

SE for two treatments in the same block = 8,049

SE for two treatments not in the same block = 8.199
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Table 27 Days to silking

v, vy vy Vg Vg Mean

no 672 63.6 65.6 6847 6744 6645
n1 626 621 63.1 65.1 63.4 633
nz 61.8 0D +8 60.8 63.3 62.6 61.9
n3 59.7 59.1 59.1 60.1 61.4 55.9
n, 5841 5841 531 58,1 5648 57.8
t2an 619 60.7 613 63.1 623

€D (W/V) = 0.634 CD (NV) = 14419

SE (N/V) = $a299
SE for two treatments in the same block s ().637

SE for two trsatments not in the same block = 0.685



Interaction between'nitrogen and varietieos was also

significant.

. The linear decrease in number of days to silking
with increase in levels of nitrogen was observed £rom
the mean table. There was significent differencs between
nitrogen levels. Varieties also differed in the number of
days to silking. Histarch has taken the highest number of
days to silking and Deccan 101 the least. Awng the

combinatlions, n,vy were superlor to all other combinastions.

€¢ Grain yield

The data on the mean grain yield are presented in

Table 28 and the analysis of variance in appendix VII.

It was sasn that there was significant effect of
nitrogen and varieties on the grain yield. The interaction

was also significant.

Grain yield recorded linear increase with increase
in levels of nitrogen. The yield recorded at n, treatment
was on par with that of Nye Anong the varleties, Ganga
safed=-2 produced significantly higher grain yield than
other varieties. Histarch was on par with Vijay which in
turn was on par with Ageti-76. Deccan 101 recorded the

lowest yield.
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Table 28 Grain yisld (Q/ha)
n, 3.80 3.26 3.95 3,76 3,93 3.74
n, 12.45 11.99 13.06 12.50 12,80 12.56
n2 16.72 16.85 17.865 16.75 16.75 16.99
n3 24.75 23.27 26,78 25.64 24.99 25,08
n4 2490 23437 26091 25,33 25,18 25.24
{Mean 16,52 15,75 17.71 16,90 16,73
co (N/V) = 0353 CDh (NV) = 0,788
SE (N/v) = 04,166
SE for two treatments in the same block = 0,370

SE for two treatments not in the same block = (0,373



The interactions were also significant. The n,v,
and n,vy combinations were on par and were superior to

all the other combinations.

7« Stover yield

The data on megn stover yleld are presented in

Table 29 and the analysis of variance in Appendix VII.

In the case of stover yield also there was signi-
ficant effect for nitrogen and varieties. ibwever, inter-

action was not saen significant.

The data revealed that stover yleld increased with
increase in nitroéen levels and n, produced the maximum
stover yleld. Among the varieties, Vijay recorded the
maximum stover yleld which wae significantly, superior to
all other varieties. Ganga safed=2 was on par with Ageti=76
which in turn on par with Histarche. Deccan 101 yilelded

the minimum quantity of straws

8, Harvest index (HIL)

The data on mean HI are presented in Tsble 30

and the analysis Of varlance in Appendix VII.

Statistical analysis of the data revealed that
nitrogen and varleties had significant effect on HI.

However, interaction was not significant.
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Table 29 Stover yield (Q/ha)
vy vy A v, Vg Mean
n, 11.42 6.72 10420 8490  14.21 10469
nl 30.13 25.38 284,02 26490 31.73 2873
nz 3744 36419 3783 35,37 39,79 3732
n3 51.25 49,00 55.49 53.13 56.90 53415
n4 52.75 50;81 564,59 53.68 58,65 54 .49
Maan 36.60 34.02 37.6% 35.61 4025
e (N/V) 1.337 SE (N/V) = (.631
SE for two treaﬁmenta in the same block m 1,354

SE for two troatments not in the same block s 1,437
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Table 30 Harvest index

7, 0246 04250 0278 0277 04198 04249
ny 04296 04315 04319 0311  0.278 0.304
n, 0e312  0.31% 04326 0e324  0e289 0313
n, 04330 0330 04330 0330  0.300 0.326
n, 00330  0.330 0.330 04330 06310 0.323
Moan 04303 0305 0.318 04310 04276

cp (N/V) = 0.0094 SE (8/V) = 0.0044

SE for two treatments in the same block s 0.0095

SE for two treatments not in the same plock = 0,0101
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It was observed that HI increased with increase
in levels of nitrogen upto Ny The HI recorded by n, and

n., treatments were on par and were significantly superior

3
to all. n, and n, were alsc on par ana warae superior €0

noo

Among the varieties, Ganga Safed-=2 was superior to
all the other varieties even though on par with Histarch
which in turn on par with Deccan-101. Vijay had the lowest
HI.

Ce nglit! ASQGCtB.
- Protein content of grains

The data on mean protein content of grains are
presented in Table 31 and the analysis of variance in
Appendix Vii.

It was seen that nitrogen and varieties exerted
signifiecant influence on the grain protein contente.

Interaction was also signlificant.

Thephighest level of nitrogen resulted in the
maximum protain contente. Bach higher levsl of nitrogen
recorded significant increase from the immedigte lower
lavel. Among the varleties, Ganga safed=-2 produced the
maximun proteln content which was on par with Vijay
which in turn on par with Ageti-76 also. Deccan 101

recorded the lowest protein content which was on par



Table 31 Protein content of grains (%)
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V1 V2 V3 V4 VS Maan
no 8.18 751 7.94 7.688 B408 7.91
n, 8495 8483 Ge94 8475 8,92 8488
nz 9,88 10.08 16,12 . 10.35 10.16 10.12
ny 10.91 10,72 11,35 10.65 11,33  19.99
n, 11.69 11.78 12426 11.62 11,68 11.81
Mopan 9492 9.78 10.12 9,84 10 .04
co (N/V) o 04166 CD (NV) = 0,372
SE (N/V) = 0,078
SE for two treatments in the same block = (0,169

SE for two traatmsnte not in ths samse block = 0.179
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with Histarch and Ageti-~76. Among the combinations,
n,v, was suparior to other combinations in respect of
the protein content of grains. '

De Uptgke of Nutrienta.
Uptake of nitrogen

" The data on mean uptake of nitrogen by plants are
presented in Table 32 and the analysis of variance in
Appendix VIII. '

The data revealed that nitrogen and varieties
exerted significant effect on nitrogen uptake. Interaction
was also significant at all stages except during the

£irst atagsa.

At 25 DAS, nitrogen uptake increased with increase
in levels of nitrogens Among the varieties, Vijay had the
highest nitrogen uptake but was on par with Ageti~76 and
Histarch. Deccan 101 recorded the lowest uptake.

At 50 DAS, nitrogen uptake increased with increase
in levels of nitrogen. Among the varieties, ‘Vijay had the
highest nitrogen uptake. Histarch was on par with Ganga
safed=2 which in turn on par with Ageti-76. Deccan 101

recorded the lowest uptake. Among the combinatioas, n,vg



25 DAS Table 32 Uptake of nitrogen (kg/ha) 50 DaS
ag 4.3 2.6 4.1 4.1 543 4ol 3344  31.8  35.8 3546  37.7 3449
n, 646 3.7 5.6 6.2 6.8 5.8 49.0 43.8 46.3  45.5 51.6 472
n, 846 4.8 8.8 8.6 9.3 830" 6056 529 5943 641 63.9 60.2
ny 11.1 845 1045 11.5 12.3 10.8 73.1 5641 77.5 800 82.3 73.8
n, 14.2 11.0 13.9 14.0 14 .0 13.4 87.1 68.9 93.7 96.7 100.5 89.4
Moan ) 6ol B0 5.9 5.5 806 507 62.5  ©68.4  ©7.2 '
CD (N/V) = 0,76 SE (N/V) = 0.358 CD (N/V) = 2,37 M (NV) = 5.30

SE for two treatments in the same block = 0.774 - SE (N/V) = 1,12

SE for tuyo treatments not in the sams blogk = (0,810

SE for two treatmants in the same block = 2,416

SE for two tregtments not in the same

block 2.538
75 _DAS H st
n0 37.1 32.1 38.8 424 45.7 39.2 S3el 42.9 62.3 61.6 66.1 57.2
n, 57.6 48.4 54.1 60.0 55.5 S5.1 73.1 56.4 87.5 82.4 M0 77.9
n, 639 57.4 71.2 76.0 747 68.6 10%9.1 83.7 118.8 109.2 122.6 108.7
R, 8044 70.5 94.6 91.5 89.6 85.3 143.8 115.4 146.1 139.4 159.1 140.8
n, 116.1 104.9 126.4 131.7 130.4 121.9 159.1 145.5 168.0 161.5 175.5 161.9
Mean 71.0 62.6 77.1 803 79.2 107.6 88.8 116.5 110.8 122.7
@ N/V) = 3412 CD (NV) = 6,96 CD (N/V) 3.49 CD (NV) = 7.81
SE (N/V) 1.47 SE (N/V) 1.646
5E for two trgatments in the same block = 3,30 SE for two treatments in the same block =3,491

3E for two treatments not in the same block = 3,30

SE for two treatmente not in the same

block =7,.805

co

(]
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had the highest nitrogen uptaxe which was on par with

n,v, which in turn on par with n,Vvy alsoe

- During the third stage also, nitrogen uptake
increased with niﬁrogen levals. among the wvarieties,
Histarch had the highest nitrogen uptake which was on
par with Vijay. Ganga safed-2 was also on par with Vijay.
Daccan 101 had the lowest nitrogen uptake. Among the
cdmbinations. N4Vae NyVe and n,v, were on par and

recorded the highest'uptaka of nitrogene

At the harvesting stage also, nitrogen uptake
increased with incraase in levels of nitrogen. Among
the varieties, Vijay had the highesf nitrogen uptake.
Ganga safed-2 was significantly superior to Histarch
which was on par with égeti—?&.Deccan 101 had the lowest
N uptake. Among the combinations, n,vg had the highest

nitrogen uptake which was on par with n,Vqe

 Ee Nutrient Status of the Soil.
1. Total nitrogen content of the soil

The data on mean total nitrogen content of the
soil are presented in Table 38 and the analysis of
variance in Appendix IXe.

The data revealed that nitrogen and varieties had
significant asffect on soil residual nitrogen interaction

was also significant.



Table 33 Total nitrogen contant of the soll (%)

ny 0.060 04060 04035 0,025 0.086 04053

n, 04065 04086  0.035 04035  0.061 04057

n, 0,095  0.087 04035 0.035 04061 0+063

fy 0.118 0,060 0.054 0.058  0.150 0.088

ng 04148 0060 0,054 0.030  0.030 0.064
Ch (N/V) = 0,0048 D (NV) = 0.0107

SE (N/V) = 0,0023

88 for two treatmsnts in the same block = 3.,0049
SE for two treatments not in the same block= 0.0051



Soll nitrogen ccntent incrsased upto n, treat-
ment and thereafter it dacreased. Varietles also differed
significantly in the residual nutrients left in the soil.
It was seen that Ageti=76 had left the highest amount of
nitrogen in the soil. Histarch recorded the least amount
of nitrogen in the soil,

Intaraction was also found to be significant. Among
the combinations, A,vg left the highest amount of nitrogen

in soil and nava theklowast.

2+ available phosphorus content of the soil

The data on mean available soll phosphorus content
are presented in Table 34 and the analysis of varisnce in

Appendix Ix.

The data :aveéled that nitrogen and varieties had
significant effect on soll phosphorus.. Interaction was not
significant.

The higher amount of available phosphorus was

recorded by n, treatment. The highest nitrogen level

1
resulted in the lowest soil phusphorus content. among the
varieties, beccan -~101 had left the highest phosphorus
content In the s0il but was on par with Vijay, Ganga safed=2
and Ageti-76. Histarch recorded the lowest soil phosphorus

content.



Table 34 Available

soil ( kg/ha)

phosphorus content of tha
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v1 vz va v4 vs Maan
B0 39.0 416 4146 32,0 41.3  40.5
ni 42,0 428 43.2 39,4 423 42.0
n? 425 4243 4199 33,6 41,6 4i.4
n, 41.2 4247 41,0 4040 41.5 413
n4 4042 40.2 39.1 33.0 41,1 35.9
HMean 41\_1‘1.&: 41.9 41.4 38.2 41.5

ch (8/vV) 1.08 58 (N/V) = (0,509

SE for two treauwments in idhe same biock = 1,033

SBE for two treatments nadot in the same blocks 1,159
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3. Exchangeable potassium content of the soil

The data on mean exchangeabls potassium content
of the soil are given in Table 35 and the analysis of

variance in Appendix IX.

It was seen that thers was slgnificant effect of
nitrogen and varieties on soil potassium content.

Howaver, interaction was not significant.

© As nitrogen levol inczeased £rom n, to nge exchangea=
ble potassiuvm content of soil found to be decreased.
among ths varicties iAgeti-76 recordéd the lowest amount
0f exchangeable potassium in soil.



Table 35 Exchengeable potasaium content Of

the soil ( kg/ha)

vl VZ v3 v4 vs Mean

2 3742 38.8 3548 3747 3644 37.2
lll 37.5 33.9 38.6 404 3%.2 38.9
n, 37.4 39.3 3843 391 36.6 38.1
ny 3840 33840 3845 379 37.6. 38.0
By 3641 3647 3644 38.8 380  37.2
Maan 37.3 38.4 37.5 3‘80'8 37.6

oD (M/V) = 0495 SE (N/V) = 0.448
EE for two treatments in the & ame block ® 0,962

EE for two treatments not in the sams block = 1.021
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III Results of pooled analysis

A. Vegetativa Charscters
‘The-data on height of plants, number of leaves/

plant, leaf area index and dry weight/plant under open

and partial shade condlitions have bsen pooled and

subjected to statistical analyses and the mean values

- are presented in Table 36. The analysls of variance

are presented in Appendix X.

It was observed that interaction between treatments
and location was significant only for height of plants
and dry weight/plant. Both these characters showed
differential response at each location and partial shade
condition was found to bs significantly superior to open

condition.

However, interaction between treatments and
location was not significant with regard to number of leaves,
plant and leaf area index. Thus it is revealed that both
these cCharacters responded consistently under open and

partial shade conditions.

Be Yield attributes and yield

The data on yleld attributes and yield viz. days to
silking, number of cobs/vlant, length, girth and weight
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Table 36 Vegetative characters

Treatments 1. Height of plants({cm) 2« Number of leaves
Partial shade Open Partial shade (Open

gV, 13046 11840 9.6 7.0
nyVa 13845 101.9 Be2 16.5
ngvy 143.3 11645 846 845
nyv, 139,2 2117.2 9,3 7¢5
nyVg 13340 114.5 8.6 65
n,v, 18744 145.2 10.5 Be5
nlv2 175.8 127.1 9.6 B840
n1v3 191.3 153 .4 10.5 9.5
n,v, 192.4 14946 0.7 10.0
Ry Vg . 188.0 - 147.8 10.1 7e5
nyvy _ 201.7_ 154.? 10.4 9.0
n,v, _ 19204 13649 1046 10.0
B,yVg ' 205.2_ 160.8 11.5 10.0
A _ 217.8' 163.9 1l.1 10.0
nyvy . 204.2' 166.7 ;0}5 10.0
navl _ 215.9‘ ic2.1 123 940
nyv, _ 200.6 143.9 11.0 10.0
nyva 236-4‘ 186.§ 11.9 10.5
n,v, 234,3 177.4 11.6 11.0
N,V 233.8 18545 10.9 10.5
nv, 233.8 178.9 1267 945
n4V2 ' 214.9 172.9. 1il.4 1065
NV, 24844 20242 12.8 11.5
n4v4 _ 245.37 192.8 12.5 11.5
Ve . 248.7_ 198.9‘ 11.8 11.5

Meen 19801 - 155.0 1047 904
F tast - Significant Hot significant
cp (5%) - 50408 -

SE 2:651



98.

Table 36 { contd.)_

Tregtments 3 Leaf Areg Index 4 Dry weight/plant(g)

- Partial shade Open Partial shade Upen

n,v, ' 2,73 1.66 1345 10843
n,v, 2450 1.55 127.3 970
n,yv, 2:75 " 1496 135.0 10840
nova 2497 1.74 141.8 114.0
nyve 2244 1.60 146.9 12365
nyvy 3.06 1.98 151.2 13546
n,v, 2.74 1,89 137.5 121.3
nlva 3.12 2,19 164.6 134 .5
nlva 3.08 2230 161.° 141.0
n,vg . 2485 1.84 179.6 14746
ByVy 3.26 2,09 189.1 138.4
n,vs Je13 230 156.8 167.1
vy 3.54 2435 187.4 167.8
n,v, 3.2¢ 2.37 183,.3 177.0
n2v5 ) 3417 2.28 205.2 187.2
navl 3.02 2.30 22300 215.5
n,v, ' 3.20 234 185.9 18645
n3v, 3.82 2051 211.0 192,0
v, ' 3.34 2045 313.8 " 194.4
NV, 3.32 2.55 24240 200.8
n,v, J.81 2033 250.8 ‘ 225.2
nv, 3.56 2¢44 221.7 205.8
n,v, ‘ 3.96 2466 233.3" 22143
Vg 393 2465 2362 223.1
B,Ve 354 2063 25847 24045

Mean 2423 2420 187.5 168.9
I test - Hot significant - Significant

SE " ‘ ' 220



Table 37 Yield attributes and yield
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1. Nunber of cobs/

2.Length of cob

3. Girth of cob

Treatments plant (cm) {cm)
Partial Open Partial Open Partial Open
shade shade shade

n0v1 1.03 1.00 11.93 10.51 10.70 9+00

novz 1.00 '1.00 9490 B448 1050 8.50

nova 1.01 '1.00 11.33 12.14 10.75 10.25

NGV, 0.96 0.99 11.15 20.42 11.25 10.25

nov5 1,01 1.00 11.77 10.07 10.00° --9.00

n,v, 1407 1.00 11.14 12.11: 11.00° 10.50

n,v, D99 110 li.21 1.33 1100 S.50

n,; v, 1.16 1,10 1354 12.59 12.00 11.25

nyVa . 1.11 1.05 11.97 10.92 12.50 11.25

n vy 1.18 1.11 13.08 11.57 11.25 1050

n,vj 1.16 1.10 14,85 12,77 11.50 10.45

n,v, 1.13 1.15 12.12 12.69 1:.75 }0-00

nzv3 1.22 1.18 14.C0 13.51 13.00 12.00

nyv, 1.16 1.12 15462 12,68 13.00 12,25

navs 1.22 1.13 14.7% 13.46 12425 11.25

navl 1.20 1.16 14.49 14.01 12.50 12,00

n3v2 1.20 1.05 13,36 13423 -12.00 10.50

n,vy 1.29 1.20 16.33 15.75 14.25 13.25

nka 1,18 1.15 16.17 15.42 13,90 13.00

Ryvg 1.24 1.20 15.66 14.57 13.50 12,25

nqv1 1.26 1.20 14.30 14452 12,95 12.50

B4V2 1.18 1.10 14.07 13.49 12.75 11,50

n4v3 1,35 1.25 17.05 16.51 14.50 13.50

n4va 1.20 1.19 16,88 15,93 14 .00 13.43(

n4vs 1.28 ;.20 15.99 15.83 14.05 13.)

Mean 1.15 1.11 13.23 12.98 12.27 11.2

F tast Significant Not significant Not significant

Cb (5%) 0021

SE 0.010
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Tablae 37 Yisld attributes and yield

1., Number of cobs/ 2.Length 0of cob 3. Gizrth of cob

Treatments plant (cm) (em)
Partial Open Partial Open Partial Open
shade ‘ shade . shade .
Ry 1.03 1.00 11.93 - 10.51 10.70 9400
n,v, 1.00 - "1400 Se 90 8.4§ 1050 8450
R,V 1401 1400 11.83 12.14 10.75 10.25
nyVa 0696 0499 11.15 10442  11.25 10425
nyvs 1.01 1.00 1177 10,07 10400 - 9400
v, 1407 1.00 11.14 12.1# 11.00° 1050
n,v, 0,99 1010 iie21 11438 11400 9.50
n,Vy 1+16 1410 13.54 12.59 12.00 11425
ngVy . lell 1.05 11.97 10.9; 12.50 11.25
. vg 1.18 1e11 13.08 11.57 11.25 10450
n,vj 1416 1410 14.85 12,77 11450 i0.25
nzvé 1,13 1.15 12.12 12,69 11.75 10.00
n,v, 1.22 1.18 14460 13051 13,00 12.00
nyv, 1.16 1.12 15.62 12.68 13.00 12.25
n,ve 1.22 1213 14.79 1346  12.25 11.25
03\71 1.20 . 1.16 14 .49 14.01 12450 12400
nLv, 1.20 1405 113436 1323 12,00 10.50
n v, 1.29 1420 16433 1575  14.25 13.25
n.v, 1.18 1415 16417 15.42  13.20 13.00
RV 1.24 120 15466 14.57  13.50 12,25
ngv, 126 1.20 14.30 14452 12,95 12450
n,v, 1.18 1.10 14,07 13.49 12.75 11.50
n,v, 1.35 1.25 17.05 16.51 14450 13.50
n,v, 1.20 119 16.88 15.93  14.00 13.30
n,ve 1.28 1.20 1599 15483 14405 13.10
Mean 115 1.11 13.23 12,98  12.27 11.23
F test Significant Not significant Net significant.
CD (5%) 0.021

8B 0.,010
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Table 37 (contd.)

4. Welght of cob(g) 5+Thousand grain 6,Days t0 silk-

Treate waight (g) ing
mants

Partial Open Partial Open Partial Open

shade shade shade
novl 725 . 755 . 7443 , 675 6742 731
novz 600 68.5 . 71.2 , 6345 63.6 6846
nov, 845 . 75¢2 . 80e5 720 6546 74 43
ngv, 7045 73,0 . 771 6740 6847 7248
ngvg 6745 6945 . 7146 66.5 6704 70.0
n1v1 875 657 114.2 101.0 GZe6 7GoQ
nv, 8647 7425 . 10046 95.0 . 6241 6442
n1v3 101.5 30«0 . 113.3 96.8 631 71.4
nlva o 111.5 87.4 103.9 965 65.1 6343
n,vg 106,3 69¢5 . 95,9 . 95 .0 634 6746
n,vy 121.6 113.9 . 149.5 115.0 61.8 63.0
nyv, 1157 . 103.4 1204 . 122.0 6048 6045
novg 144.5 1139 157.7 1305 608 68,2
DV, 127.0 102.9 152.2 132.0 63.3 64.3
navs 128.86 1105 . 129.8 121.5 G626 654
navl 16945 157.0 182.0 172.0 59,6 62,3
n3v2 137.0 . 141.5 . 168.9 165.5 ?9-1 57.8
33V3 1926.0 172.0 198.6 181.5 59.1 64 .0
n3va 18640 16963 195.7 179.0 60,1 61.6
Ve 184.5 . 166.7 186.2 . 168.,5 6le4 617
n4v1 176.5 . 161.1 188.0 . 174.8 58.1 61.0
ngv, 140.5 . 143.9 17344 . 170.7 5841 560
n4v3 204.0 . 177.2 205.6 185.0 581 61le7
nv, 192.0 173.8 202.7 18240 5941 €608
n4v5 188.5 168.8 192.0 176.5 5648 60.9
Meen 1304 118.9  140.¢ 128.1 6149 6543
F test significant Hot significant Significant
cD (5%) 4.54 l.134

SE 223 ' 0456
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Table 37 ( contd,.)

Treat= 7. Grain yield (g/ha) 8. Stover yield 9. Harvast index

ments (g/ha)
Partiagl- Open Partial Open Partial Opan
shade shade shade

ngvy 3.80  2.82 11,42 10,11  0.266  0.245
“ova' 3.26 1.87 8.72 9.41 0250 0.214
N 3.95 4,07 10.20 9,82 0.278 0.268
DOVA 3.76 3,89 8490 9,74 0277 0256
n0v5 3.93 3.67 14.21 12.91 0.198 0196
nlvl 12445 10.42 30413 25.91 0.296 0307
n,v, © 11499 8.85 25.38 23431 0.315 0.305
D1V5 ' 13006 11.55 28.02 24 457 : 0.320 0.316
D1V4 12050 11.06 25.96 24001 0311 0-314
n,ve 12,80 10,81 31,73 28461 ' 0.278 0274
n,vy 16472 13.62 37.44 32.47 0312 0.314
n,v, 16.85" 11,71 36419 284,87 04311  0.310
n,v, 17.85 15.34 37.83 31,14 04326 0332
n,v, 16.75 | 14 .66 35437 31.17 0.324 0325
N,V 16.75 14410 39,79 35.02 ' 0.289 0.285
n3v1 24.75 19,71 51425 44.58 . 0330 04325
n,v, 23,27 18.19 43,00 42413 04325 0325
n,vs 264,78 22,38 £5.49 444,25 . 0.332 0347
a vd . 25,64 21.67 5313 45413 " 0e328 04335
n.Vg . 24.99 21.61 56.90. 51.28 " 04303 0305
ngvy 24 .90 21.09 52,75 42.,22 0330 0.318
n,v, 23,37 19.37 50.80 45.32 06325 0319
n,v, 26,91 24.61 - 56453 46.03 04332 04341
BV, 25 ¢83 24.12 53:68 47.07 0.328 0e334
n,ve 25,18 23.96 58465 52,87 04313 04304
Mean 16.72 14 .23 36.82 32.18 0.303 0300
F tost Not significant Significant Not significant
CD (5%) 1.273

SE 0.624
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of cob, thousand grain weight, grain yield, straw yisld
and harvest index under both open and partizl shade
‘conditions have been pooled and analysed and the mean
values ars presented in Table 37. The analysis of

variance sre given in Appendix XI.

_ It was obaerved that interaction betweon trogt-
ment and location was significant for days to silking,
number of cobs/plant, weight of cob and stover yield.
The maximum value for number of cobzs/plant, welght of
coh and stover yicld was observed under partial shaﬁe
condiéions. Minlimum number of days to silking was also
rocorded under partial shade condition. |

But regarding other characters, viz. length of
cob, girth of cob, thousand grain weight, grain yield
and harvest index, interaction bstween treagtments and
location was not significant. This revealed that all
these characters showed similar response under both

open and partial shade conditions.

Ce Protein ntent o ratng

The data on protein content of grains undesr open
and partial shade conditions have baen pooled and
analysed and the mean values are presented in Table 38,

The analysis of variance ars presented in Appendix XII.



Table 38 Protein content of grains (%)

10

Treatments Partial shade Opsan
n,vy B8.18 9.82
GV, 7.51 B8e82
n,vs 7494 9472
Ny, 7.84 9.45
nyVg 8.09 D14
n,vy 8495 11.05
n,v, 8483 9.52
n,vsy 8.94 10.83
n,v, 875 10.33
n,vg 8492 9.68
nyvy 9.88 11.92
n,v, 10.08 11.04
: 112V3 10.12 11.80
n,v, 10.35 11.27
n,vy 10.16 11.02
“3“1 10.90 12.97
n3v2 10.72 11.67
n,yvy 11.35 12.46
nyve 10.65 12.58
ayvg 11.33 12.41
n,vy 11.69 13.61
n,v, 11.78 12.32
n,vy 12.26 12.92
n4v4 11.62 13.04
n,vg 11.68 12.51
Mean 9,94 11.28
¥ test Significant
@ (S%) 0209 .
SB 0.102



104

It was cbserved that interaction betweean treat-
ments ‘and location was significant for protein éontent
of grainse This revealed that grain protein conteat
differed significantly between locations. Open condi-
tion was found to be supexior to partial shade condition

in this respact.

De Uptgke of nitrogen

The data on uptakes of nitrogen under open and
partial shade conditiona have besn pooled and analysed
and the mean data are presented in Table 39. The analysis

of Varianée are given in Appendix XiI.

It was observed that interaction batween treat-
ments and location was significant for the uptake of
nitfoqen. The maximum uptake of nitrogen was regorded
under partial shade condition.



Table 39 Uptake of nitrogen ( kg/ha)

Partial

Tragtments shade Open
nov1 S3.1 4246
novz 3249 33.4
n0v3 62.2 46.0
nova 61.6 49.7
novs 6641 5?.8
n,v, 73.1 5840
n,v, 5644 468
;plv3 8745 6840
n,v, 82.4 T3.6
Vg 900 7144
nzv1 : 109.1 9543
n,v, 83.7 78.4
n2v3 118.,7 24.1
LA 102.2 107.2
R Vg 122.6 102.9
n3v1 143.8 130.9
n3v2 115.4 113.4
n3v3 146.1 120.0
nsvg 139.4 127.5
nyve 159,1 125.5
RV, 159.1 142.0
n,v, 145.5 125.,7
n,v, 168.1 140,2
n,v, 161.5 148.1
n4v5 175.5 156.9
HMaan 10943 94.0
I test Significant
CD (5%) 3.255
SE 1596

1005
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1V Response of Malze to Nitrogen

Response function of grain yield and nitrogen
levels under open condltion was explained by the quadra-

tic function

y ™ 15.2309 + 4.9105 X = 0+5025 x°

Under partial shade condition the response was explained

by the guadratic function

Y = 185922 + 545523 x = 09356 x2

The mathematical and economic optimum N rate under both

conditions are given in Table 4£0.

Table 40+ Optimum N rates under open and partial
shade conditions

Mathematical Economic
optimum optimum
N rats N rate
Open condition 344.33 kg/ha 178.64 kg/ha
Partial shade 248,36 kg/ha 159.38 kg/ha

condition
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DISCUSSION

aAn investigation was carried out at the Instruc-
tional farm, College of Aggiculture, Vellayanl to £ind
out the optimum dose of nitrogen for mailze crop . and to
screen out thé best sulted variety of maize for both open
and partial shade conditiona. The results obtalned on
various aspects viz. vegetative charaéters yield, attributes,
yield, quality of produce and uptake of nutrients are

discussed hereunder.,

Ae. Growth characters

1. Height of plants

There was significant lncrease in plant height at
all stages of growth due to the applicaticn of nitrogen
undexr both open and partial shade conditionse. The highest
level of nitrogen, ie. 200 kg/ha produced the maximum height
of 120.3 cm under open condition and 238.1 cm under partial
shade condition. Several workers viz. Rajput at al (1970)
and Sharma (1973) reported similar linesr increase in plant
height with increasing levels of applied nitrogen.  Gangro
(1978) specifically reported a linear increase in plant
height with increasing rates of nitrogen upto 200 kg/ha.
The £act that control plots.recorded.only lesser height
at all stages compared to treated plots clearly indicated
that fertilizer application will tend to increase the

vegetative growth of plant.



108

Varieties also recorded significant difference in
plant height aﬁ all stages 0f plant groﬁth under both
situations,. Under partial shade condition, Vijay and
under open conditlon, Ganga safed=~2 recorded maximum
plant height. Nore or less the saeme trend was shown by
Histarcﬂ unkier partial shade and Vijay under open condi-
tionse. However, Deqean~101 recorded the minimum height
under both situations. HMandloi gt al.(1972) £ound that
Vijéy recorded the maximum plant height when compared to

other composites and hybrids in a varietal trial.

2. Numbor of legves/plant

It was observed that nitrogen had significant effect
on the nurmber of leaves/plant at all stages of growth
under both open and partial shade conditionse. The highest
level of nitrogen produced a maximum of.12+2 leaves/plant
under partial shade conditione But undet open condition,
only 150 kg N/ha was sufficient to produce higher numbeg of
leaves/plant. Nitrogen being a major nutrient could signi-
ficantly increase the vegetative growth especially leaf
production (adetiloye gt gle (1984) « Similar increase in
the number of leaves/plant with increasing rates of nitrogen
was reported by Rajput et gl.(1970) and Gangro (1977). Ths
‘fact that control plots recorded only lass number of leaves/
plant indicates that application of nitrogen will promote
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the vegetative growth of plant.

Variétal effect was also significant during all
stages of grouth”uﬁder both open and partial sha@e condi -
tions. Ganga safed-z and Histarch produced the higher
number of leaves/plant under open conditions But under
partial shade, Ageti=76, Ganga safed-~2 and lHistarch wers
not statistically different in the case of number oi leaves/

plant.

3+ Leaf Areg Index (LAI)

It was found that nitrogen had significant effect on
LAL under both open and partial shade situations. The highest
LAI values of 3.76 under partial shaae and 254 under open
condition were observed at 200 kg N/ha. It is evident that
as the dose of nitrogen increases leaf area also increases
on account of the role of nitrogen on vegetative characters.
This result corroborates the findings of Appa Rao (1969)
and Rajagopal (1971) that nitrogen application increased
leaf area in maize. Russel (1973) also stated that for many
crops the amount of leaf area available for photosynthesis

is roughly proportional to the amount of nitrogen supplied,

Varlaetal effect was also significant under both
conditions. Ganga safed-2 recorded the maximum LAI which
was on par with Histarch under both open and partial shade

conditionse.
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4. D welaght/plant

Application 0f nitrogen exerted prounced influence
on the dry weight of plant at all stages of growth under
open and partféquhade conditionse- The highest level of
nitrogen (200 kg/ha) produced the maximum dry weight of
223.1 g/plant under open coandition and 240.2 g/plant under
partial shade condition. It was also seen that maximum
dry weight was recorded at the harvest stage in the case of

ail varieties.

A positive linear response was observed with increas-
ing levels Of nitrogen. During all the stages, the treated
plants recorded marked increase in dry weight as compared to
control plantse. It is observed that nitrcgen had a positive
role in increasing vegetative characters like number of
leaves/plant, leaf area indesx, height of plants etc. All
these would have directly and indirectly helped in increasing
total dry matter xield.

The results obtained is in conformity with the
findings of virmani gt al. (1970) and tikhail and Shalaby
(1979) that increased application of nitrogen resulted in an
increased dry matter production is maize. Krishnamurthy et gl.
(1974) also reported the highast value of dry matter produ=
ction with 200 kg N/hae. Stoyanov (1983) explained the

result that increasing nitrogen rates increased the




chlorophyll content which ls correlated with dry matter

production.

Varietal effect was also significant during all the
stages under both situations. Vijay recorded the. maximum
dry weight both under open and partial shade conditionss.
Vijay at 200 kg N/ha produced the maximum dry weight of
240.45 g/plant under open condition and 258.71 g/plant
under partial shade condition.

The data on dry welght of plant at different stages
of growth indicated that maximum growth of plant occurred
during the post flowering period and the highest dry weight
was observed at the harvest stagee. 7This may be dus to
additional accumulation of dry weight on account of reprodu-

ctive development.

Be Yield attributes and Yield

1. Number of cobs(élgnt

The data clearly indicated that application of nitro=-
gen at different levels had a significant effect on the
nusbor of cobs/plant under both open and partial shade
conditions. The highest number of cobs was produced by
the highest level of nitrogen (200 kg/ha) under both situa-
tionse A linear increase was also observed with the agppli-

catlon of nitrogen.
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Varieties also rocorded significant difference
in the number of cobs/plant. Under both open and partial
shade conditions, Ganga safed-2 produced the maximum
nunber of cobs/plant. Next was Vijay composite in this

respecte.

A comparison between the treated plots and control
plots revealed that the application of nitrdgen is essen=
tial for producing relatively higher number of cobs/plant.
This f£inding 1s in conformity with the results of Sharma
(1973), Short et gi. (1982) and Karim gt zl.(1983).

Russel (1984) also observed a significant linear increase
in-cobs/blant with incroased levels of nitrogen. upto
240 kg/ha.

It was also observed that the number of .cobs/plant
1s a character influenced by both nutrient status and
varietal characters. Ganga saféd-2 at 200 kg N/ha producsd
the maximum number of cobs/plant under both open and partial
shade situationse.

2. Ltength of cobs

From the results it was observed that nitrogen had
significant effect on length of cobs both under opsa and
partial shade conditionse A direct linsar increase was

observed with increasing levels of nitrogen. 3ut the two
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top levels did not differxr significantly under partial
shade condition. Varieties also differed significantly.
Under open condition Ganga safed-2 and under partial shade

condition Histarch produced ths longest cobs.

These £indings were in conformity with the results of
Hati and Panda (1970). Similar increesing trend in cob

~length with increased levels of nitrogen upto 200 kg/ha

was reported by Shalaby and Mikhail (1979) and Sciput et al.
(1979) «

3. Girth of cobs

Girth of cobs was also found to increase with increasing
levels of nitrogen under both open and partial shade condi-
tionse Highasst girth was obtained with the highest leval
of nitrogen (200 kg/ha)e But the topmost two levaels did not
differ significantly in this respect under both conditions.
Thus it is seen that there was significant linear response
only upto 150 kg N/ha and thereafter the increase was only
marginals This finding is in conformity with the results
of Kharkar (1980) who also found a linear increase only upto
160 kg N/hae

Anong the varieties, Ganga safed-2 and Histarch recorded
higher girth of cobs under open condition. However under |
partial shade condition: only Histarch recorded the maximum
girth of cobse
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4. Welght of cobs

Nitrogen produced a linear increase iﬁ the weight of
cobs with increasing levels. However, this linear increase
was significant only upto 150 kg/ha and thereafter the
increase was only marginale. The trend was similar under
both open and bartial shade conditions. Similar results
were obtained, by workers like Karim gt ale. (1983). However,
Kharkar (1980) observed a similar increasing trend only
upto 160 kg N/hae. Russel (1984) also got the similar
result. It is seen that the treated plants procuced a

marked increase in cob weight compared to control plants.

Anong the varleties, Ganga safed~2 had the highest

weight of cobs under both open and partial shade conditions.

5. Number of grains/cob

Under both open and partial shade conditions thesre was
significant linear increase in the number oﬁ‘grains/bob
with increasing levels of nitrogen. However, this signifi-
cant increase was seen only upto 150 kg N/ha under partial
shade condition. With 200 kg N/ha, there was only a marginal
increases (5%) in the number of grains/cob. But under Open
condition, 200 kg N/ha produced the maximum number of grain/
cobs Al-Rudha and Al-Younis (1978) observed such an increas-
ing trend in number 0f grains/cob with increasing rates of
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nitrogen. Rajput gt gl (1970) also obtained linear signi-

ficant increase upto 160 kg N/ha.

Varieties also exhibited a significant difference in
the number of gralns/cob. Under open condition Vijay had
the highest nuﬁbar of grains/cob. But under partial shade
condition, variety Ganga safed-2 had the highest number of
grains/cob. Agetl=76 stood next in this respect. Under
both conditions, Deccan 101 produced the lowast numbor of

grains/cob.

aAll the treated plots produced a marked increase in
the number of grains/cob compared to control plots. Thus
it 1s revealed that application of nitrogen 1s definitely
bensficial in this respect.

6. Ihousand grgin waight

it is seen that nitrogen had a pronounced effect on
the thousand grain weight under both open and partial shade
conditions. When the nitrogen levels were increased there
was significant positive iﬁcrease in the thousand grain
weight upto 150 kg/ha under both situations. With 2oo‘kg
N/ha there was only a marginal increase in thousand grain
welghto Similar results were observed by Shalaby and Mikhail
(1979) ana Sciput gt gle. (1979) who recorded increased
thousand grain weight upto 200 kg N/ha. However, Rajput et zl.
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(1970) observed this increasing trend only upto 160 kg N/ha
which is in conformity with the present finding.

The significant effect Of nitrogen on the thousand
grain weight indicates that the nitrogen after sbsorption
by plant has been utilized not only for vegetative growth
and development but also for increasing the size of seeds
by proper £illing up of the grain and better packing of
the aslauron layers Of the seed thereby contributing to a
highef saed weight.

Among the varieties, Ganga safed=2 had the highest
thousand grain welgnt under both open and partlial shade

conditions.

7. Days to pilking

It was observed that nitrogen had significant effect
in reducing the numbar of days to silking under both open
and partial shade conditions. The number of days required
was comparatively less in the case of plants treated with
. the highest dose of nitrogen under both situations. Days
to silking was reGuced by 11 days under open condition and
9 days under partial shade condition compared to control.
Sharma gt gl (1969) also found that days to silking was
"decreased with increasing rates of nitrogen upto 200 kg/hae
Mandloi et al (1972) also reported early siliing with applica-
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tion of nitrogen at higher doses.

Variaeties also showed difference in the numbsr of days
taken for silking. Among the varieties Deccan=101 requiraed
the lowest number of days for silking under both situations.

8, G in ield

The data presented in Tables 11 and 28 revealed that
application of nitrogen increasecd the total grain yield
significantly under both open and partial shade conditions.
‘A positive linear increase in grain yield was observed upto
150 kg N/ha under both situationse When the level of nitro-
gen increased to 200 kg/ha grain yield increased f£rom
20471 q to 22.73 g/ha under open condition and from 25.08 g
tb 25.24 g/ha under partial shade condition. Thus an
increase of 50 kg N/ha produced only a margimal increase
in grain yield. It may be mentioned in this connection that
the same trend was observed in the case of cob characters
and thousand grain weight also. Therefore it is quite
natural that the yield was also increased only marginally
at the highest level of nitrogen.

This phenonenon was explained by Hageman and Flesher
(1960) in the following waye The nitrates reaching the
tops represent the excess of sbsorption over reduction in

the root system. The reduction of nitrates requires energy
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and carbohydrates to provide the organic and skeleton for
anino acids and acid amides. Thus the excesa 0f nitrate
absoxption in plant tissues induces limitation over accumu-
lation of carbohydrates in generxal and starch in particular
in the seeds becaﬁse of oxidation of carbohydrates to
supply energy for nitrate reducticne. Such a blochemical
p;océse in maize might have been responsible for a stagna-
tion in grain yield after 150 kg N/hae Howeover, Parr (1967)
stated that when larger amount of N03 1s sbsorbed by
plants, it is not properly raeduced to NH4 due to ineffi~-
cient Nos rcductase enzyme systeme Thus excessive NO3
accumulation results in plant mstabolites =nd often limits

the grain yield.

Varietal differences wsre also significant boﬁh
uﬁder open and partial shade conditions, Variaty Ganga
safed=2 produced the highsst grain yield under koth citua-
tions. Under open ceonditlon, four varieties viz. Ganga
safed=2, Histarch, Vijay composite and Agetl-76 did not
differ significantly and Deccan-101 recorded the lowest
grain yield, Buﬁ under shade conditlon, Ganga safed=2
differed significantly from all the other varicties. _
However, Histarch, Vijay composite and 4geti-76 did not
differ significantly between one another under partial
shade conditicn also. Deccan recorded the lowest grain
yield.



it i a well known fact that among the major plant
nutrients, niltrogen admittedly is the principal element
influencing the yield of ma§zg/(Raheja a8t ale 1957). The
favourable eiffect of nitrogen in increasing the éotal
grain yleld has been reported by many workers like
Pushpangadan (1965), Sharma (1973), Mahesh Pal and Panwar
(1974), Reddy end Kalisppa (1974) Sandhu gt gle (1975)
and Barthakur gt ale (2973). torkers like Rajput gt gl.
(1970) and Verma and Singh (1971) specifically observed
significant response upto 180 kg and 150 kg N/ha respee-
tively. Accorﬁing to workers like Reddy et gl. (1977),
Shinde and Khuspe (1978) and Prasad (1978) maize shows
yield response only upto iso kg N/ha. HNalr et gl.(1966)
reported an yield increase in malze upto 158 kg N/ha.
Sharma (1978) conducted trials with nitrogen rates upto
240 kg/ha =and reported that the economic optimum nitrogen
rate was 145-164 kg/ha although there vas mérginal yield
increase upto tﬁe higheat level.

In varietal trials Sharma gt gls. (1969) reported the
highest grain yield response to gpplied nitrogen at 200 kg/ha
by Ganga safed=-2« Brar and Khehra (1977) reported the
highest grain yleld for Vijay with 130 kg N/ha. Rao et al.
(1978) from trials with 10 maize cvs, highest primary pro-
duction was reported by Ganga safed=2 and ﬁhe concentration
of chlorophyll contents also differed with varieties,



Varietal differances were also reported by several
workezs like Sharma gt gle. (1970), Hati and Panda (1970),

Mghesh and Panwar (1974) and Sandhu gt agle (1975).

9. Stover yield

Nitrogen had significant influence on stover yleld
vnder both open and partial shade conditions. It is seen
that the data on vegetative characters like helight of
plants, number of leaves/plant and dry weight/plant also
.lncreased with increasing levels of nitrogen under both
situations. (Tables 2,3,5,19,20 and 22). Therefore it is
qulte natural that the yield éf staover which is the £inal
expression of all the vegetative characters also variead
vary much oﬂ account of different lavels of nltrogen.
Thare was a linear signiticant increase in stover yield

upto 200 kg N/ha under both situations.

Varieties also differed significantly in this chara=
cter. Vijay recorded the highest stover yield both under

opan and partial shade conditiovnse

The présent result is ln conformity with the £ind-

ings ©f several workers like Sasidhar and Sadanandan (1972)

RKumaraswamy et gl.(1979) and Dahotonda and Rahats (1977).
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i0. Harvest Index (iiI)

In the present study it is secn that nitrogem had
sighificént influence on-harVast index under both open
and partial shade conditions. The maximum HI Was'obtainad
at 150 kg N/ha under both conditionse. When the level was
increased to 200 kg N/ha there was slight reduction in the
HI. It is seen thét the vegetative characters were
significantly influenced by nltrogen and at the sams time
yield and yield components wara promoted oanly upto 150 kg
N/hae This may probably be the reason for the slight

decline in the HI at the highast level 0f nitrogen.

Varieties also had signiflcant influence on Hi.
it is seen that the variety Ganga safed-2 recorded the
highest HI under both open and partial shade situations.
From the early discussions it is clear that Ganga safed=2
had recordaed tha highest graln yield and therefore the
HI was also high for this varletys It iz also seen that
Vijay recorded the lowest HI which produced the highest

stover yialde.

Ce Quality attributes

Crain protein content
It 15 seen that the protein content of grain was

slgnificantly influenced by different levels of nitrogen
under both open and partial shade conditions. There was
'significant linear increase in grain protein content with

incraasing levels of mitrogens 200 kg H/ha produced the
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maximum grain protein content 0f 11.891% under partial

shade and 12.90% under open conditions.

Increased applicatiocn of nitrogen will definitely
lead to adequate nitrogen supply to the plant which in
turn will help for the coanversion of higher amounts of
carbohydrate into protein. The role o nitrogen in
increasing the grain protein content was reported by
several workers such as Reddy and Kaliappa (1974),

Verms and Singh (1976) and sadiq et ale. (1977). Luber gt al.
(1954) reported that the crude protein percentage of

maize increased with additional doses of nitrougen.

Genter et gl. (1956) end Hunter gt gle. (1955) also

reported increased proteldn content with higher levels of
nitrogen.

Varieties also differed significantly in their grain
protein contents. Under open condition, Ageti¥76 recorded
the highest grain protein content. However, under partial
shade condition, Ganga safaed~ had the highest grain

protein content.

Do Uptake of nutrients
Uptake of nitrogen
it is seen that the eifect of nitrogen was significant
on the uptake of nitrogen by plants at all stages of growth
under both open and partial shade conditions. There was
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progressive increase in nitrogen uptake with increasing
1levels of nitrogen. 2pplication of 200 kg N/ha resulted
in tho maximum uptake of 142.6 kg N/ha under open condi-
tion and 161.9 kg N/ha under partial shade condition.
veyer (1973), Tripathi (1978) and Al=Rudha and Al-Younis
(1978) also reported that increasing levels of nitrogen
resulted in higher percentage of plant nitrogen resulting

in incregsed nitrogen uptakes.

Varigtles also differed significantly in the nitrogen
uptake at differenp nitrogen levelss Vijay recorded the
highest nltrogen uptake under both open and paitial shade *®
condltions. This may be due t0 the higher rats of dry
matter producticn of Vijay variety which has been discussed

aarlier.

Be 5011 nutrient status

1. Total nitrogen content of the soil

The effect of different rates of nitrogen was signifi-
cant on the total nitroyen content of soil after the experi-
ment under both open and partial shade conditions. Soil
nitrogen content decreased after the experiment under both
conditionse.

Varieties also differed in their effect on residual
soil nitrogen.'Under both conditions, Histarch extracted -

maximum amount of nitrogen f£rom soil.



2. pvailsble phosphorus content of the s0il

No significant effect was observed on available
soil phosphorus content by different levels of nitrogen
and varietias under open condition. But under partial
shade condition available phosphorus content of soil
decreased with increase in nitrogen levels. The highest
nitrogen level resulted in the lowest avallable phosphorus
content of the solil. This increase in phosphorus uptake
with increased nitrogen levels is supported by several
workers like Virmani gt gl. (1970) and Idris gt gl. (1976).
among the varietles Histarxrch extracted the maximum amount

of phosphorus £rom the soil.

3« Exchangegble potassium content of the soil

In this case also no significant difference was
observed with increase in nitrogen levels under open
condition. But under partial shade coandition, the lowest
potassium content was observed with the highest nitrogan
level. This ravealed that the potassium abs&rption increa-
sed with higher levels of nitrogen. This was in conformity
with the findings of Dass and Ranjodh Singh (1979) who
obsarved an increase in potassium uptake with increase in
nitrogen levels.

Anong the variaetiles, Ganga safed=2 extracted maximum
potassium f£rom the soll under open condition and Ageti-76

under partial shade condition.
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Fa« Response of maize to nitrogen

The relationship between grain yilela and levels
of nitrogen was explained by the gquadratic £unction
given in Table 40. Under open condition, the mathematical
and economic optimum nitrogen rateé vere found to be
344433 kg/ha and 178.64 kg/ha respectively, whereas
under partial shade condition, the mathetmétical and
economic optimum were found to be 248.36 kg/ha and
159.38 kg/ha respectively. The economic optimum obtained
under partial shade condition lies within the range
obtained by Sharma (1978). |

Pooled analysis of the data

A« Vegstatlve characters

The pooled analyses of the data on vegetative
characters under open and partial shade conditionz (Table 3¢)
revealed that height of plants and dry weight/plant were
maximun under partial shade conditions But the data on
leaf area index and number of leaves/plant viere not signi-

ficantly different under open and partial shade conditions,

Thus it is seen that there was a profused vegeta-
tive growth under partial shade condition as compared to
open condition. Under shade condition, plants have a tendency

to grow high. A comparison of the data on height of plants



in the open (Table-2) and partial shade (Table 19)
conditions clearly indicate thls tendency of planis.
This in turn will result in greater dry weight/plante.
Howevar, the exposed leaf area avallable was not signi-

ficantly different under open and partial shade conditions.

It may be mentioned in this connection that partial
shade condition was provided by locating the experiment in
a coconut garden with 50 years old coconut trees. Under
such situation akout 50 per cent of sunlight will be
infiltrated to the ground (Nair,1979) providing appro-
priate environment in the interspaces for the proper
vegetative growth of plantse. On the other hand, the poor
growth of plants under open field may be due to the direct
exposure to sunshine and consequent high temperature which
might have resulted in less availability of soil moistura.
This situation has become further aggravated by the fact
that the scarcity of soil moisture could not supplemented

with irrigation as the crop wes raised as fainfed.

This is in conformity with the findings of Harry
et al. (1960) who observed that corn hybrids grown under

shade performed better in vegetative characters.
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Be Yield attributes and yield

The pooled analyses of the data on yield attributes
and yleld under open and partial shade conditions revealed
that the interaction between treatment and location was
significant for days to silking, number of cobs/plant,
welght of cob and stover yield. But grain.yield. length
and girth of cobs, thousand grailn weight and harvest
index were responded uniformly under both open and partial

shade conditions.

The stover yleld recorded was higher under partial
shade condition (Table 37). This was the result of the
LPetter vegstative growth undsr partial shade condition
{(Table 36). Thae number of cobs/plant and weight of cob
recorded were a150'higﬁer under partial shade condition

(‘J.‘able 37) .

Contrary to the above finding, the grain yield,
length and girth of cobs, thousand grain weight and harvest
index recorded were on par under both open and partial
shade conditlons. One.might expect a high yleld under open
condition especlally for maize. However, the relatively
low yield under open condltion may be due to high light
intensities in the open £ield as compared to partial shade
which make the chlorophyll work faster, thereby reducing

the Co, concentration within the lsaves resulting in
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reduced photosynthetic rate (Papadakis, 1966). Ths

pPoor uptake 0f nitrogen under open condition may also
iniluenced the grain yield adversely (Table 39). The
reduced soll moistures content due to high rate of evapora=-
tion in the field (Wing and iMacheazle 1972) would have
lead to poor sbsorption oi nutrients under open condition.
all the above factors would have created limitations in

reallsing a higher yield from the open conditicn.

Cs Protein content of grains

The pooled znalysls of the mean data on protein
content of grains under open and partial shade conditions
ravaealed that grain protein conﬁent was high under open
condition. This result w(s in conformity with the fincings
6f Barley et ale (1966). They reported that in general
there was a significant decresse in grain proteiln content
as light intensities decreased. Jaih (1975) also reported
that in dry weathar, high rates of nitrogen have increased

the protein content of the grain.

De Uptske of nitrogen

The pooled analysis of the mean data on uptake of
nitrogen undexr open and partial shade conditions revealed
that nitrogen uptake by plants was higher under partial
shade conditions This_higher uptake was due to the increased

dry matter production under partial shade condition (Table 39)
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Wing and Machenzie (1972) reported that shading increased
the average soil moisture contents significantly. This
increased soil woisture under partial shade would have
promoted better vegetative growth resulting in higher

uptake Of nitrogen.



SUMMARY



SUMMARY

An experiment was conducted at the Instructional
farm, College of Agriculture, Vellayani, during 1984-85,
to £ind out the response of £lve malze varietles viz.
Ageti-~76, Deccan=101, Ganga safed-2, Histarch and Vijay,
to graded levels of nitrogen, grovwn under open and partial
shada conditions simultanecuslye The differeﬁt levels of
nitrogen tried were 0,50,100,150 and 200 kg/ha. The
experiment was laid out in a 5 x 5 simple lattice design
with two'replications and 25 treatment combinations. The

results of the study sre summarised below:

1. The effect of nltrogan on plant height was significant
at all stages of growth under open as well as partial
shade conditions. Nitrogen at 200 kg/ha produced the
maximum height under both open and partial shade con-
ditiona. The variety Ganga safed=2 un&er open condi-
tion and variety Vijay under partial shade condition
produced the maximun height.

2e Nitrogen ét 200 kg/hs recorded the maximum nurber of
leaves at all stages under both open as well as partial
shade conditionsge. Vérieties alao had significant
influence on the number of leaves at all stages undar

both situations. Variety Ganga safed-2 under open
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condition and varlety ageti-76 under partial shade

condition recorded the maximum numbsr of leaven.

Levels of nitrogen signiflcantly increased the leaf
area index at all stages under open and partial shade
conditions. However, nitrogen levels of 150 kg/ha and
200 kg/ha were on par in respect of leaf arsa index
under open condition. But under partial shade condi-
tion 200 kg N/ha pro&uced the maximum LAIL. Among the
varieties, Ganga safed-é racorded the maximum LAI under

both open and partlial shadae conditions.

The dry matter production increased with increase in
levels of nitrogen at all stages of growth under both
open and partial shade conditions. Variety Vijay recordadl

-the maximum dry weight/plant under both aitustions.

Nitrogen at 200 kg/ha recorded the highest number of
cobs/plant under both open and partial shade conditions..
Varieties Ganga safed-2 and Vijay were on par in the
number of cobs/plant under both situationse

vihile the maximum cob length was recorded by nitrogen
at 200 kg/ha under open condition, 150 kg N/ha and

200 kg N/ha were on par under partial shade condition.
Variety Ganga safed-2 under opén condition and varie-.
ties Histarch and Vijay under partial shade conditions
produced the maximum cob length.
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Nitrogen rates of 150 kg/ha and 200 kg/ha were on
par in respect of girth and weight of cobs under
both open and partial shade conditions. In gsneral,
varieoties Ganga safed-2 and Histarch performsd well

and almost similar under both conditionse.

. The maximum number of grains/cob was produced by

nitrogen at 200 kg/ha under open couditione But under
partial shade condition, nitrogen at 150 kg/ha was as

‘good as 200 kg/ha in this respect. The varieties

Vijay and Ganga safed~-2 produced the maximum number
of grains/cob under open and partial shade conditions

respactively.

The nitrogen levels of 150 kg/ha and 200 kg/ha were
on par in respect of thousané grain weight under both
open and partial shsde conditions. The varieties
Ganga safed-2 and Histarch performed almwst similar
with higher thousand grain weight under both situa-
tions.

An increase in the levels of nitrogen from 50 to 200 kg/h:l
significantly reduced the number of days to silking
under both open and partial shade conditionse Ths
varlety Ceccan~=-101 took the minimum days to silking
under both situations.
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The nitrogen levels of 150 kg/ha and 200 kg/ha

were on par under both open and partial shaode condi-
tions in respect of grain yleld. The variety,

Ganga safed=2 produced the maximum grain yleld under
both open and partlal shadae conditions.

Maximun stover yicld was produced by the application

of nitrogen at 200 kg/ha under both open and partial
shade conditions. The variety Vijay at 200 kg/ha
recorded the maximum stover yield under both situa=~

tions.

Highest protein cgontent of graln was recorded by
nitrogen at 200 kg/ha under both open and partial
shade situations. 7The variety, Ageti-76 under open
and varliety, Ganga safed-2 under partial shade
produced the maximum protein content of grains at

200 kg /ha.

The nitrogen levels of 150 kg/ha and 200 kg/ha were
on par in respect of harvest Index both under open
and partial shade conditions. The variety, Ganga
safed=-2 recorded the highest harvest index under
both situations.

Highest upteke of nitrogen was observed at 200 kg N/ha
at all stages under both open and partial shade
conditions. The varliety, Vijay recorded the maximum
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uptaka of nitrogen under both open and partial

shade situations.

The total nitrogen content of soil was significantly
influenced by the levels of anitrogen under both
open and partial shade cond;tions. The variety,
Histarch extracted the maximum nitrogen £rom the
soll under both siltuations.

The available phosphorus content of soll did not
vary much with the lavels of nitxogen and between
varieties under open condition. But under partial
shade situation the available soil phosphorus content
decreased with nitrogen levels from 50 to 200 kg/ha.
The varliety Histarch extracted the maximum phosphorus

trom the soil.

Exchangeable potassium content ¢f soil also did not
vary much with the levels of nitrogen under open
condition. However, under partial shade situation,
axchangeable potassium content of soil decreased with
increase in nitrogen levels while Ageti=76 extracted
maximum potassium from soil under partial shade condi-
tions, Ganga'Safed-z extracted maximum potassium under

open condition.



19. Economic optimum levels of nitrogen were worked out
to be 178.64 kg/ha and 159.38 kg/ha under open and

partial shade situations respectively.

20« Pooled analysis of the data revealed that the
vagetative cheracters height of plants, dry weight/
plant etc. performed better under partial shade
condition. However, the yleld and yield attributes
waere as good under partial shade siltuation as that

of open condition.

Future line of work

Malze being a new crop being introduced to Kerala,
detailed investigations on the managemant aspects are
required. The different levels of phosphozus and potash
also may be tried to f£iad out the role of these autrients

on the growthh and yleld of maize under Kerala conditions.
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anpendix la
Weathar data during the cropping period (1984-85)

Standard Pemperature (°C)
woek Date Rainfall . Humigity
Number (mm) Mastdmum  tdinimum 474
41 Ooctobor B-14 9.6 29425 23.11 78493
42 : " 15=21 0 - 30611 2171 65.36
43 -2 22=-28 19.9 30.25 22..46 7657
44 Octobar 29=4th 0 30432 23,71 T42%.
45 NOVve: 5-1§DV- 425 3075 23493 75493
46 " 12-18 25.2 30.64 24404 79,79
47 " 19=25 53.3 J0.21 23450 81.71
46 Nove — 26-280 . 446 30436° - 23496 85400
49 Dace. 39 54 3054 23450 85407
50 " 10=-16 B ¢ 30.79 2157 E80.14
51 - "o 17=23 0 30417 20421 75.00
52 n 24=31 0 30.84 2078 77456
1 January 1-7 11.7 30.54 21,61 77.93
2 " 8=14 0 . 30.86. 22439 82.14
3 " 15=-21 0 30.71 22.30 3013
4 " 22=283 0 30.81 2210 79.86
5 " 20=4th ) 30{40_ 21.70 6Q +50

Fab,




Appendix Ib

Wegther data- Average values for the past 25 yoears

(19592-1983)

Tempersture( °C)

Month fald _ Hutdaity (%)
{mm) Maximum Minimum
January 34.62 30.96 2239 79.69
February 36,00 31.37 22,85 82,03
March 35.06 32020 23.94 81.00
aApril 87497 32.33 25.02 82493
Hay 194,33 31.81 24.39 84,69
Juna 286.67 30447 23491 84 .92
July 216.90 29477 23.43 87.05
August 143.89 29+80 23.20 85.92
September 149.61 30.10 23234 85.64
October 255.60 29,76 23.74 87.29
November 205.82 29,95 23.71 86476
Decoember 7330 30.69 23.23 84,56




Analysis of variance

Appendix-II

= height of plant

Open condéition

ag _ Mean square
Sourcge 25 50 g Harvest
Das DoS DS _
Treat (adj) 24 83.08 1171.24 1612,.88 1661469
. aroir . e . e &
N 4 191.66 6506.27 8118419 8381.31
*% b 1 R % Wk
v 4. 329439 376.11 1290-2% 1379,38
NxV 16 1.85 364,27 67.05 52437
Blocks within ' ‘ : .
rep a8 - 023 31.28 38.38 52.73
Intra block . )
arrIor 16 3.01 2015 13.40 22.54
Pgrtial shede condition
Mean square .
Source af Harvest
25 50 75
PAS D25 DA
Treat (adj) 24 250402 2752.18 2777.96 2934.54
- i o % ' e o
N 4 963.41 '15537.2% 15464.2% 15621.9&
' T4 248440 758.44 aos.ﬁg 1079.78
HxV -16 72.73 54.41 99,11 226.38
Blocks within ] ‘
rep a8 233,33 11.85 22,09 178433
Intra block . '
16 54.82 34.51 12.85 147.26

error

* Significant at 5% leval
*4% Significant at 1% level



Appendix III
Analysis of variance - Number of leaves/plant

Open condition

Mean square

Source dE
25 DaS . 50 D25 75 D2S

Treat (adj) 24 1.98 3.98 4461
W ‘e ik

N 4 7033 19.27 20,93

W
v 4 3,38 3,17 3.88
NxV 16 0+29 Q36 Q71
SQECRS within 8 031 0432 0.48
intra block arror 16 Oed4 0.81 0.70
Partial shade condition
taan square
Source 4ag
25 DaS 50 DAS 75 DAS

Traat (adj) 24 1.16 3.99 3.23
. . 4 W w¥
N 4 3,73 19453 16.46
® ) - -
\'4 4 2468 3,53 1.98
Nx V 16 Oel3 0e22 - 0423
gégCRs within 8 0.23 0447 060
Intra block error 16 033 1.0075 0.32

** Significant at 14 levsl
* Significant at 5% level



APPENDIX V

Analysis of variance = Dry weight/plant

Open condition

{l=2an sguare

Source af
25 Das 50 Das 75 DAS Harvast
Preat (adj) <24 3.98 205,85 377.79 3675,34
*h 1.3 el oy
N 4 16.80 733.96 2158.40 20916.97
L4 x% n v
v . 4 583 332.69 42.11 873.78
W W
NxV 16 0.32 42.11 16,55 6532
Blocks within g g,32 17.63 9,01 7456
P
Intra block
arror 16 0.22 6.03 9,78 11.10
Partial shade condition
Mean  square
Source dag.
25 DAS 50 DAS 75 Das Harvest
Treat (zdj) 24 3.86 186447 509.39 = 3294.01
’ a1 N dr e 1)
N 4 16.15 878.33 2687.,79 17536.31
L 4 ] o | 2.4 3.
v _ 4 6436 171,98 287,80 1684.13
[ 1.3 b1 L 3.4
NxV 16 0416 17.12 20693 B85.91
plocks within g g,35 12.96 6e71 10.23
D
Intra block
arror 16 0.08 289 4472 5,73

*® Significant at 1% level

* Significant at 5% level



Appendix IV

Analysis of variance - Leaf Area Index

Open condition

Maan square

Sourcs af
25 DaS 50 DAS 75 DAS

Treat (adj) 24 0.0012 C.209 023

drkr xk |- &
N 4 0.0051 1.040 113
v 4  0.0018 0.154 0012
N xV 16 00001 0.015 0.02
§l°°k3 within 8  0.0001 - 0,023 0.03
;Gp - > -
intra block errzoxr 16 0.0001 0.024 0.02

Partigl shade condition

Mean sguare

Sourca df
25 DAS 50 DAS 75 DAs
Treat (adj) 24 0.0020 0.408 0«43
N &  0:0073 1:875 1,92
v 4 040037 0.427 0.66
N x V 16 ©.0003 04035 0.07
Blocks within 8  0.0003 04051 0.08
P . ,
Intra block error 16 00003 0.077 1.01

** Significant at 1% level

* Significant at 5% level



APPENDIX VI

Analysis of variance = Humber of cobs/plant, length of cob, girth of cob, weight of cob
and Number of gralns/cob

Open condition

HMeagn square

Source af NUTDOr OF Tength OF Girth OF Weight OF NuTber OF
cobs/plant cob cob cob grains/cob

Treat (adj) 24 0.0;23 849 4.29 3181.52° 8772.08
L] ke X 3 S

] 4 0.057 41.26 17.74 18266.63 50619.56
. b 5. % L 13 -l

v 4 0.0076 635 7.35 532.16 608.94

NxV 16 0.0031 D82 " 016 72.59 350.99
Blocks within .

Rep. 8 0.0008 0451 0.22 28.21 321.00

Intra block
error 16 00005 0.42 037 33.94 137.58
Partial shade condition ‘

Treat (adi) 24 0.0219 Bed6 3.37 4225.03 14060.13

wR orir . L 3 Jrlr

N 4 0.1027 36433 15.01 2246400 ' 79534.25

v 4 0+0199 10.63 3.94 2110.31 358050

NxV 16 0.0023 0.95 0.32 193,97 311.50

g:;cks within 8 0.0051 642 032 22.49 519.70

Intra block
error 16 0.0008 0.94 0.42 75437 410.05

»% Signlficant at 1% level
* Significant at 5% level



APPENDIX VII

Analysis of variance - Thousand grain weight, Days to silking, Grain yield, Stover
yield, harvest index and protein coantent of gralns

Upen condition

lMean sguare

Source af Thousand Days to Grain yield Stover yleld Harvest index Protein
grain silking content
weight of grains

Treat (adj) 24 3862490 48.83 100.33 406.29 00039 3.93

N 4 22885.42 23079 503.6Q 2374.83 00141 21.19

v , 4 163.84 57460 50437 55490 0.0034 2.26

NxV 16 30.68 1021 12.00 1.75. 0.0001 0.08

2;;°k9 within 8 26,92 10.83 22.51 Se61 0.0011 0032

Intra block

error 16 26.76 1.40 11.72 1.76 0.00005 0.04

Partial shade condition
Treat (adj) 24 4476.20 20.74 138.11 566 «54 0.0022 4.21
N 4 25608.58 109.52 821.02 3331.5 0.00%8 _24.3§
. -

v 4 885.75 7.5% 4,55 54.48 0.0038 0.19

NxV 16 90,72 1.74 0.68 3.42 0.00023 0.10

Blocks within- )

Intra block

ora o 16 62435 0.34 0.14 1.60 0.0001 0.03

% Significant at 1% leval
* Significant at 5% level



APPENDIX VIII
Analysis of varianca = Uptake of nitrogen

Open condition

Magn square

Source ag
25 DS 50 DAS 75 DAS Harvest
Traeat (adj) 24 23+24 731416 1467.87 2839.52
sk *g ke ‘gg
N 4 113.40 3189.0 8491.20 16102.5
v 4 20,23 765.08 172.68 834425
NxvV 16 1.40 108.21 35.84 25.06
Bloeks within ' :
Rep 8 0.27 33470 . 22464 . 7406
Intra bloék
arror . 16 0457 10,95 45,41 23,98
Partigl shede condition
Source ag Msan square
25 Das S50 Das 75 Das Harvest
Trest(adj) 24 26478 867.56 1786457 3404.21
‘ ) 4. . 3.1 ] 3.3
R 4  141.01 4603.97  10051.45  13659.32
: c W we - : i ) | 5.3
v 4 17.862 356.82 534.54 1644.03
NxV i6 Q.47 51.{i 33.23 300g1
Blocks within
Rap, 8 1.13 12.39 " Te48 43.79
Intra bloek
error 16 054 5+23 10.86 10.84

** Significant at 1% level
* Significant at 5% level



-—

APPENDIX IX

Analysis of variance -~ Total nitrogen content of soil, available
phosphorus content of soll -and exchangeable
potassium content of soll ,

Open condition

Maan sguare

Source df Total nitrogen AVailable phosphorus  ixchaohgeablie
content of soil content of soll potasaium
content Of soil
Treat {adj) 24 . 040014 0.78 ' 1.95
N 4 0003 1.33 142
v - ' 0.001 0.1 5.53
NxV 16 0.0011 0.73 1.27
Blocks within rep. 8 0-0001 ) 1.06 4.08
Intra block error 16 G+0002 1.46 1.29
Partial shgde condition
Total (adj) 24 0.0024 3419  3.14
N 4 0.0013 6460 7.48
F3. 4 » w
\'4 4 0.0062 11.12 4.60
»ir
Blocks within rep. 8 0.00006 - 3.70 . 2499

Intra block error 16 0.000025 1.04 0.81

#% Siognificant at 1% level
* Significant at 5% level




APPENDIX X
Analysis of variance - Pooled analysis of vegetative characters

M=2an square

Source af

Height of Numbar of Leaf Area ©  Dry weight/
plant leaves/plant Index , plant
Location (L) 1 22468.5 23.82 13,24 4317.38
Treat (adj) 24 2199.12 3.53 " 0e27 3425.46
N 4 11992.06 ' 18453 T le42 19085.34
v 4 1053.09 ‘ 1.94 " Oelb 1301.47
N x V 16 62439 0.18 "~ 0.01 41.48
Treat x Location 24 85,50 0.38 ' 0.022 59.34
Error 32 13.075 04255 " 0.006 4.21

wx Significant at 1% ievel



APPENDIX XI
Analysis of variance «~ Pooled agnalysis of yield attributes and yield

¥2an square

Source af - .
ﬁgﬁﬁe;ezf Length OFf Girth of Weight Of Thousand
plant cch cob cob graln weignt
Location 1 0022 7.62 13.73 1740 .56 1896.81
Treat (adj) 24 0.016 8.07 3.75 3643.58 4133.19
N 4 0.078 38.24 16.32 20226,58 24203.88
v 4 0.013 7480 5.40 1178.72 440.34
NxV 16 0.0015 0.54 019 114 .04 38460
*
Troat x Location 24  0.0013 0.41 0.085 60«45 : 35,92
Error 32 - 0.0003 0.34 ' 020 27.33 22.28
** Significant at 1% level (contd.)

# Significant at 5% level



APPENDIX XI {Contd,.)

Mean square

Sourcs ag _
Days to silking Graln yleld Strover yield Harvest index

Location 1 144.16 77.80 269.02 0000083
Treat (adj) 24 30.98 121.45 481.66 0.0025
N 4 16336 715.71 2831.35 0.0117 .
v 4 20447 10.87 52.59 0.00295
NxV 16 051 0525 1.50 0000136
Treat x Location 24 3. 55 120 4.78 " 0.000057
Error 32 0.44 2.96 0.84 0.0000375

%% Significant at 1% level
® Significant ot 5% level
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APPENDIX XII

Analysis of variance = pPooled analysis of protein
contant Of graln and Uptake of
nitrogen

Msan sguare

Source af Protein content Uptake of

of grain nitrogen

Locatlon i 2233 279019
Treat (adj) 24 . . 3.95 _ 3121.86
N 4 22,683 17515 .45
v 4 0.73 1132.74
HxV 16 0.033 - 20474

. " .31

Treat x Location 24 00125 31.08
- Error 32 0,016 8,70

% Significant at 1% level

w Bignificant at 5% level
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ABSTRACT

An experiment was conducted at the Instructional
farm, College of Agriculture, Vellayani, to £ind out the
response of malze varieties to graded levels of nitrogen
grown under open and partial shade conditions similtaneously
with different levels of nitrogen viz. 0, 50, 100,150 and
200 kg/ha and £ive varieties viz. Ageti-76, bPeccan-101,
Ganga safed=2, Histarch and Vijay. The experimental was
laid out in a 5 x 5 simple lattice design with two replica-

tions and 25 treatmsnt combinations.

Nitrogen had significant effect on plant height,
nunber of leaves, leaf area lndsex and dry matter production
and the highest valuez were recorded at 200 kg N/ha under
both open and partial shade conditions. Under open condition,
variety Génga safed=-2 produced the maximum height, number
of leaves and leaf area index where as Vijay produced the
maximum dry weight/plant. But under partial shade conditions
Vijay recorded the maximum height of plants and dry weight/
plant whereas Ageti-76 recorded the maximum number of leaves
and Ganga safed=-2 the maximum leaf area index. Under open
condition, application of 200 kg N/ha raecorded the highest
number of cobs/plant, length of cob and nunber of grains/cob,
where as 150 kg N/ha was sufficient to produce the maximum

girth and weight of cob and thousand grain weight. But



under partial shade éondition 150 kg N/ha was. sufficient

to produce the maximum length, girth and waight of cobs,
ﬁumber of grains/ccb and thousand grain weight where as

200 kg N/ha produced the maximum number of cobs/plant.

The variety Ganga safed=2 performed good in these characters
under both open and partial shade condlitions. Minimum number
of days to silking was recorded by Deccan-101 at 200 kg N/ha
under both conditions.

Graln and straw yields were the highest with 150 and
200 kg N/ha rospectively under both open and partial shade”
conditions. Variety Ganga safed-2 produced the maximum grain
yield andAVijay racorded the maximum stover yield under both
iopen and partial shade conditions.

Protein content of grains and nitrogen uptake were
maximum at 200 kg N/ha under both open and partial shade
conditions. Varieties Ageti-=76 under oéen and Ganga safed=-2
" under partial shade condition recorded the highesﬁ protein
content of graine. Variety Vijay recorded the maximum nitrogen
uptake under both conditions. '

Application of 150 kg N/ha was sufficient to produce
the maximum harvest index uwnder both situations. Variety

Ganga safed=2 recorded the maximum harvest index under both

situationse.



Total nitrogen content of soll was significantly
influenced by levels of nitrogen under both open and
partial shade conditions. Histarch extracted maximum
nitrogen under both situations. Available phosphorus and
potassium content of soil were lowest at 200 kg N/ha
under partial shade conditions. Under open condition,
these values were not influenced by N levels. Varieties,
Histarch anad 3get1-76 extracted maximum phospﬁorus and

potassium raspectively under partial shade condition.





