
RESPONSE OF MAIZE VARIETIES TO 
GRADED LEVELS OF NITROGEN GROWN UNDER 

OPEN AND PARTIAL SHADE CONDITIONS

BY

LINCY XAVIER

THESIS
SUBMITTED IN PARTIAL FULFILMENT OF THE 

REQUIREMENT FOR THE DEGREE 
MASTER OF SCIENCE IN AGRICULTURE 

FACULTY OF AGRICULTURE 
KERALA AGRICULTURAL UNIVERSITY

DEPARTMENT OF AGRONOMY 
COLLEGE OF AGrI cULTURET~ 
VELLAYAN1, TRIVANDRUM

1986



ii

d e c l a r a t i o n

I hereby declare that this thesis entitled 
"RESPONSE OF MAIZE VARIETIES TO GRADED LEVELS OF 
NITROGEN GROWN UNDER OPEN AND PARTIAL SHADE CONDITIONS" 
is a bonafide record of research work done by me during 
the course of research and that the thesis has not 
previously formed the basis for the award to me any 
degree# diploma# as so date ship# fellowship or other 
similar title at any other university or Society*

LINCY XAVIER
Voilayani#
OtA-U, icm

u



ill

C E R T I F I C A T E

Certified that this thesis entitled
"RESPONSE OF MAIZE VARIETIES TO GRADED LEVELS 
OF NITROGEN GROWN UNDER OPEN AND PARTIAL SHADE 
CONDITIONS" is a record of research work done 
independently by Kuraari LINCY XAVIER under my 
guidance and supervision and that it has not 
previously formed the basis for the award of any 
degree, fellowship or associateship to her*

vellayani.
PR

THE DEPARTMENT OF AGRONOMY



iv

APPROVED BY

CHAIRMANS 

Dr. V.K. SASIDHAR

MEMBERS 2

1. Sri. k .p .maDHaVan nair

2• Sri • N *P URUS hothaman nair

3, Dr. P , S AR AS W ATH Y

EXTERNAL EXAMINER S. 

(_hf. 2,^-Om.iMf)



V

acknowledgement

X wish to express my deep sense of gratitude 
and heartfelt thanks tot

Dr.V.K.Sasidhar, Chairman. Advisory Committoe. 
Professor and Head of the Department of Agronomy,
College of Agriculture, Vellayani for his sincere 
guidance, valuable suggestions, constructive criticism 
and sound encouragement throughout the course of this 
investigation and preparation of thesis,

Sri K.P.Madhavan Nalr, Professor of Agronomy 
for his valuable suggestions, untiring and generous 
assistance during the preparation of thesis.

Dr(Mrs) P.Saraswathy, Professor of Agricultural 
Statistics and Sri N•Purusho thaman Hair, Assistant 
Professor of Agronomy for their valuable guidance, 
encouragement and help during the course of the 
project work,

Sri. Kalyanaraman, Professor of Statistics, 
Kerala University for preparing the computer programme 
for statistical analysis, Dr.M.Abdul Salam. Assistant 
Professor of Agronomy, Sri P.s.soman. Senior student 
on deputation from the Department of Agriculture, all 
the other staff members of the Department of Agronomy, 
friends and colleagues for their sincere co-operation 
and assistance rendered during the course of this study.

The Kerala Agricultural University for awarding 
a research fellowship.

My parents, brothers, husband and in laws for 
their constant encouragement and help during the course 
of the study.

Lincy Xavier



Vi

£ 0 £ J T S N T B

INTRODUCTION

REVIEW Q? LITERATURE

MATERIALS AND METHODS

RESULTS

DISCUSSION

SUMMARY

REFERENCES

APPENDICES

X - 2 

3 - 1 7  
13 - 31 
32 - 106 
107 - 131 
132 - 137 
i - xlv 

X - XXX

— 10 s



LIST OF TABLES

table uq • page

vii

la Mechanical composition o£ the soil • • 19
lb chemical composition of the soil •• 19
2 Height of plants (cm) • • 33
3 Number of leaves/plant * • 35
4 Leaf Area Index • • 37
5 Dry weight/plant (g) * . 3 9
6 Hunger of cobs/pi ant • • 42
7a Length of cobs (cm) «• 43
7b Girth of cobs (cm) • • 43
7c Weight of cobs (g) •• 44
3 Number of grains/cob •• 46
9 Thousand grain weight (g) •• 48
10 Days-to silking •• 49
11 Grain yield (Q/ha) • * 51
12 Stover yield (o/ha) • • 52
13 Harvest index •• 54
14 Protein content of grains(%) «• 56
15 Uptake of nitrogen (kg/ha) «• 57
16 Total nitrogen content of the soil(%) • • 59
17 Available phosphorus content of

the soil (kg/ha) • • 6 1
13 Exchangeable potassium content of

the soil (kg/ha) •• 62
19 Height of plants (cm) •• 64
20 Number of leaves/plant •• 66
21 Leaf area index •• 68
22 Dry weight/plant (g) . * 70
23 Number of cobs/plant •• 72
24a Length of cobs (cm) •• 74
24b Girth of cobs (cm) • • 74
24c weight of cobs(g) .. 75

(contd«)



viii

LIST OF TABLES (Contd.)

TABLE NO. PAGE
25 Number of grains/cob .» 77
26 Thousand grain weight (g) •• 79
27 Days to silking •• QO
28 Grain yield (o/ha) •• 82
29 stover yield (Q/ha) •• 84
30 Harvest index • • 35
31 Protein content of grains (%) •• 87
32 Uptake of nitrogen (kg/ha) •• 89
33 Total nitrogen content of the

soil {%) .« 91
34 Available phosphorus content of

the soil (kg/ha) •• 93
35 Exchangeable potassium content

of the soil (kg/ha) •• 95
36 Vegetative characters •• 97
37 Yield attributes and yield •• 99
38 Protein content of grains (%) •, 103
39 Uptake of nitrogen (kg/ha) •• 105
40 Optimum N rates under open and

partial shade conditions .• 106

—  *0i—



Ix

LIST OF ILLUSTRATIONS

FIGURE

1* Weather conditions during the crop
period (1984-05) as Weekly averages*

2* Lay out plan

3* Yield of grain under open and partial 
shade conditions

4* Protein content of grain*



INTRODUCTION



INTRODUCTION

Maize is one of the raost important cereal crops 
of the world* It stands first among cereals with its 
world average productivity of 27*0 q/ha* In India also 
maize occupies an important position and its area and 
production have steadily increased during the past two 
decades* It has been estimated that more than 85 per cent 
of production in maize is consumed directly as food in 
various forms in India*

In Kerala* maize is not cultivated much except in 
areas adjacent to Tamil Nadu and Karnataka* However* Its 
use is increasing both as a human food and as an important 
ingredient of poultry and livestock feed* Kerala is now 
depending upon other states for the supply of maize grain* 
Although the soil and climatic conditions of Kerala are 
favourable for the growth of maize* the possible limita­
tion is the unavailability of land for the purpose* The 
only area available is the partial shade condition in the 
coconut gardens and homesteads* However* no information 
is available about the performance of maize crop tinder 
partial shade situation as the maize crop is generally 
grown as a pure crop or as intercrop along with other 
field crops in other parts of the country* Therefore*
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it was thoughtthat a comparative evaluation of different 
maiae varieties under open as well as partial shade will 
be useful to screen out suitable 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 due to 
partial shade condition as compared to open situation*

Although extensive fertiliser experiments have 
been conducted for maiso 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 maiss (Raheja et. al»1957) 
Therefore# information about the optimum level of nitrogen 
for each variety selected under both open and partial shade 
situations is also necessary to proceed further to popularise 
the cultivation of maize in Kerala* Considering all the 
above points# an experiment has been organised to study the 
response of five maize varieties to graded levels of nitro­
gen grown under open and partial shade conditions with the 
following objectives*

1 * to find out the most suitable variety of
maize under open and partial shade conditions

2* To fix up the optimum dose of nitrogen under 
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 experiments have been conducted here on 
the nutritional as well as other requirements of the 
crop® Therefor© works conducted in other parts of India 
are reviewed hereunder*

Role of Nitrogen on growth characters 

1* Plant height

Nitrogen exerts significant effect on plant growth 
especially height of plants* Rajput et al* (1970) reported 
that N dose upto 160 kg/ha effected significant linear 
increase in plant height* Hati and Panda (1970) also 
reported increase in plant height v/ith higher levels of N. 
Later sharma (1973a) observed an increase in plant height 
with incremental doses of applied N in 3 maize Varieties 
Including Vi jay composite* In a trial conducted at Libya# 
El-Sharkawy et al*(1976) also observed similar positive 
Influence of N on plant height in maize*

In Yugoslavia# Gangro (1977a) observed a linear 
increase in plant height upto 300 kg w/ha* Later Al—Rudha 
and Al-Younis (1978) reported an increase in plant height 
with higher doses of N in Iraq* Again Gangro (1978)
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reported a linear Increase In stem height with increasing 
rates of N upto 200 kg/ha. According to Adetiloye at al* 
(1984) height of' maize plant is greatly influenced by N 
fertilization and the effect is more prounced during 
vegetative growth*

Although majority of results are positive there 
are some reports showing negative response also* £l-Hattab 
et al* (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 not significant for plant height* But 
Tar ah et al* (1984) reported a positive but diminishing 
response to increasing levels of N in terms of plant height,

2* Number of leaves per plant

It Is well known that Nitrogen had significant 
effect on vegetative growth especially on leaf production* 
Rajput et ejl* (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 leaf area per plant with increasing doses 
of applied N. Later Gangro (1977) in Yugoslavia observed 
a significantly higher number of leaves per plant with the 
highest dose of applied N. Adetiloye et al* (1984) also 
reported the influence of N on leaf growth#
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But Sambali and Omprakash (1971) reported that 
number o£ leaves per plant was not Influenced by the 
increasing doses of N* El-Hattab et al*(1980) from 
Egypt reported a decrease in leaf area per plant with 
increasing H rate.

3* Drymatter production

Virmani et al* (1970) reported that increasing N 
rates upto 150 kg/ ha had a significant effect on dry- 
matter production* hater Krishnamurthy et al* (1974) 
in a varietal trial reported the highest value of dry- 
matter produced by Deccan with 200 kg N/ ha* Mikhail and 
Shalaby (1979) also reported an increasing trend in dry- 
matter production with increased N rates*

According to Elias et al* (1979) this increasing 
trend was observed only upto 170 kg H/ ha* Similar results 
were obtained by Hayyar and Sawarkar (1980)• Stoyanov 
(1983) reported that increasing HP rates favourably 
influenced the chlorophyl contents which in turn was 
correlated with drymatter accumulation*

Contrary to the above findings# Catanescu (1977) 
reported that application of N did not increase dry- 
matte r accumulation* Upto 100 kg N/ ha there was increase 
in drymatter accumulation# but from 100-200 kg N/ha# 
there occurred a decreasing trend*



6

Effect of M on yield components and yield 

a- Yield components

Grain yield is highly correlated with yield 
components such as length# girth and weight of cobs# 
number of cobs per plant# number of grains/ cob and 
1000 grain weight# Pande et al# (1971) reported a 
positive correlation between grain yield / ha and yield 
components such as number of grains / cob# grain yield/ 
plant and 1000 grain weight# Domescu (1973) from a 
study of yield components reported a correlation between 
grain yield and yield components* similar correlation was 
reported by Steynberg et al# (1933) also#

1# Humber of cobs / plant

Sharma et jl. (1969)reported that increasing rates 
of N had a significant effect on nunber of cobs/plant»
Sharma (1973) also observed an increase in number of cobs/ 
$lant with increased rates of applied H# hater sattar et al.
(1975) in his trials-^with-3 types of inaise-obtained a 
higher number of cobs/plant with 120 kg W/ha#

In field trials conducted for two years Qr&r and 
Khehra (1977) observed an increase in number of ears per 
unit area with increased rates of applied N upto ISO kg/ha* 
Later short et ̂ 1# (1982) also reported an increase in cob 
number/plant with increased N# Karim et al#(1933) also
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reported same trend in number of cobs/plant* Russel (1984) 
observed significant linear increase in ears/plant with- 
increased H levels upto 240 kg/ha* Adetiloye et ̂ 1*(1984) 
also observed the same trend with number of cobs per plant*

2* Length, girth and weight of cobs

Hati and Panda (1970) reported a linear increase 
in cob length and weight with increase in fertiliser 
upto 100 kg/ha® Rajput et al®(1970)also observed linear 
increase in number of gralns/cob with increase in applied 
£4 upto 160 kg/ha®

in a study conducted with 3 varieties# Sharma 
(1973) reported significant effect of £4 on 1000 grain 
wiighto Sattar et gl* (1975) observed a higher number of 
grains/ear with 120 kg N/ha* El-sharkawy et al. (1976) 
also reported increase in grain size# length and diameter 
upto 104 kg N/ha*

In field trials conducted for two years# Brar and 
Khehra (1977) reported an increase in cob weight upto 
150 kg H/ha® Later Al~Rudfca and Al-Younis (1978) also 
observed increased number of grains/cob and 1000 grain 
weight with increased N fertilization* Singh et al* (1978) 
also observed the influence of £1 rates on yield components*
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Similar increasing trends in ear length, number of grains 
per cob, cob weight and 1000 grain weight with increased 
N upto 200 kg/ha was reported by shalaby and Mikhail (1979) 
and Sclput et jjl* (1979) • El-Hattab et al* (1980) also 
reported a similar trend with all yield components* 
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 increasing N rates, but ear length was 
uneffected* Farah et gl» (1984) reported an Increasing 
ear weight upto 300 kg N/ha* 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*(1934) also observed an increase in cob 
length with N rates.

3* 1000-qraln weight

Rajput et gl. (1970) reported that N levels upto 
160 kg/ha Increased the 1000-grain weight significantly* 
Eharma (1973) also reported a linear increase in 1000 grain 
weight with increased rates of applied N* Later Al-Rudha 
and Al-Younis (1978) observed an increase in 1000 grain 
weight upto 120 kg N/ha. According to chalaby and Mikhail 
(1979) increasing trend in 1000 grain weight was seen upto
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200 kg N/ha* Sciput et al* (1979)also* observed increased 
1000 grain weight with 200 kg N/ha* But Kharkar (1980) 
observed a linear response upto 160 kg N/ha only* Later 
Russel (1984) reported a linear increase in 1000 grain 
weight upto 240 kg N/ha*

b* Grain yield

Nitrogen is considered as the most important nutrient 
required tor good yield in maize* sharma and Gupta (1968) 
reported a significant increase in grain yield o£ maize cv* 
Ganga safed-2 with increasing levels of N upto 100 kg/ ha 
and there was a further non-significant increase with 150- 
200 kg N/ha* Sharma at jjl* (1969) also reported highest 
grain yield response to applied N at 200 kg/ha in Ganga sa£ed-2 
Hati and Panda (1970) observed a linear increase in grain 
yield with fertilizer N from nil to 100 kg/ha* Rajput et al* 
(1970) also reported a linear increase in grain yield upto 
180 kg N/ha*

Prom yield trials* Verma and Singh (1971) observed 
that increased rates of N from zero to 150 kg/ha Increased 
average grain yields from 0*97 to 3*07 t/ha* But Sasidhar 
and Sadanandan (1972) obtained only a nominal increase in 
yield with Increase in N rates from zero to 120 kg/ha* 
increased grain yields with increasing N rates were reported
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by Sharma (1973)# Mahesh Pal and Panwar (1974)# Roddy 
and Kaliappa (1974)# Sandhu ot al. (1973) and Borthakur 
et al. (1973)* Joginder Singh (1974) found that maize 
varieties including Hisbarch# Deccan and Vijay respond 
to M rates upto 240 kg/ha*

In a field trial at Coimbatore# Kumar as wamy et al* 
(1973) observed that 193 leg N/ha was the optimum rate for 
maize cv Deccan* Many workers like Sreenivasan et al*
(1976)# fil-Sharkawy et al* (1976)# Verms and Singh (1976) 
and Nathu Singh al* (1976) reported increased yields 
with increasing N rates upto 120 kg/ha* Dahotonde and 
Rahate (1977) reported increased grain, yields upto 250 kg/ha* 
J3rar and Khebra (1977) reported highest grain yield with 
150 kg N/ha for Vi jay* Ekka and Sahani (1977) also reported 
an yield of 3*9 t/ha with 160 kg N/ha for Vi jay* Raut 
and All (1977) reported an increase in grain yield upto 
130 kg N/ha* Vats a et al* (1977) also observed the highest 
yield with 200 kg N/ha*

Nut according to workers like Reddy et al« (1977) 
Shinde and Khusp© (1978) and Prasad (1973)# maize showed 
yield response only upto 130 kg/ha* Workers like Al-Rudha 
and Al-Vounis (1973)# Hera et ̂ 1*(1978)# Tripathi (1978) 
and Ranjodh Singh et al* (1979) obtained yield responses 
only upto 120 kg N/ha*
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Sharma (1973) conducted trials with N rates upto 
240 Kg/ha and reported that the economic optimum N rate 
was 145-164 kg/ha* Shalaby and i'4ikhail (1979) reported 
an increasing trend in grain yield with increasing rates 
of N* Sciput et al* (1979) and JSlias et al* (1979) alsoi-
reported increased grain yields upto 200 and 170 kg N/ha 
respectively.

trials conducted by Sood et al. (1979) and sharma 
et al*(1979) revealed that maiae respond to fertiliser 
N significantly Upto 180 kg N/ha. And koraiem et al* (1979) 
reported an yield response upto 225 kg N/ha and diminished 
thereafter* Randig and Broadbent (1979) showed that 180 kg 
and 360 kg N/ha were not significantly different in yield 
response* Hl-Hafcteb et al*(1980) also reported an increas­
ing yield trend upto 213 kg/ha* Halemani et al.(1980) from 
a 3 year study concluded that a rainfed kharif crop showed 
yield response only upto 150 kg N/ha. But in another 3 
year study Halemani et al.(1980) obtained an increasing 
yield response for irrigated kharif crop upto 240 kg N/ha.

In a trial conducted with 8 maiae gerraplasms, all 
showed a linear increase in yield upto 180 kg N/ha and 
the economic optimum for a now germplasm was 250 kg/ha 
(Jain and Goei (1980). Zabolyi (1930) reported an yield 
response upto 150 kg^ ha. Increased grain yields were
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also reported by Gatinanets et al* (1981) and Singh et al* 
(1981) upto 180 and 120 kg N/ha* Pineda et ̂ 1. (1931) 
and Short at jil*(l982)--reporfced yield increase upto 
200 kg N/ha* But Gangwar and Kalra (1931) obtained 
response only upto 120 kg N/ha when grown as an intercrop* 
Later Okajima et ^1*(1983) observed that maiaQ respond 
s igaificantly upto 200 kg N/ha* Farah ot al*(1984) 
also reported an yield increase upto 321 kg N/ha*

Contrary to the above findings some workers 
observed negative results also* Verma and Singh (1971) 
reported increased yields only upto ISO kg N/ha* Further 
increase in the N rates decreased yield* Again Verma and 
Singh (1976) observed an yield reduction with rates of 
applied N above 120 kg /ha* sukla and BardwaJ (1976) 
also reported a decreasing trend in yield with higher 
doses of N above 60 kg/ha* Later Singh et al*(1973) also 
obtained same results with N rates above 60 kg/ha*

c* stover yield

sasidhar and Sadanandan (1972) reported that 
increase in N rates significantly increased the stover 
yield* Kumaraswamy et gl«(1975) also reported that stover 
yield was significantly Increased by N rates* Later 
El-sharkawy et al.(1976) also observed the highest stover
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yield with 104 Kg N/ha. Dahotonde and Kahate (1977) 
reported an increase in straw yield from 2*21 to 5*02 t/ha 
with N rates from zero to 250 kg/ha*

similar increase in stover yield was reported 
by several workers like Shalahy and Mikhail (1979)« 
El-Baisary at ^1. (1980) and Pineda et al. (1981) with 
N levels upto 200 kg* 150 kg and 120 kg N/ha respectively.

Effect of N on grain quality

Reddy and Kaliappa (1974) reported that grain 
protein content in maize increased with increase in applied 
£1 from nil to 150 kg/ha* Verma and Singh (1976) observed 
increase in grain protein content from 10.2% 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)• hater Sadiq et al.(1977) observed an increas­
ing trend in protein upto 200 kg N/ha. But Albinet (1978) 
reported increase in grain crude protein concent only upto 
160 kg N/ha.

Hendig and Jimenez (1978) in their experiment on 
nitrogen nutrition observed that the level of N supplied 
to the crop affects the proportions and total concentra­
tions of various kinds of proteins. Eater Randig and
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Broadbent (1979) reported that grain CP content increased 
from zero to 10% v;hen applied W increased from zero or 
90 kg/ha to 180 and 360 kg/ha* Milhail and shalaby (1979) 
also reported a dp content in grain with 200 kg N/ha*
Gawad et al* (i960) also observed a similar increasing 
trend in grain protein content with increasing N applica­
tion*

According to Si-Mattab et al«(1980) grain CP content 
increased along with total carbohydrate content with 
increasing N levels* Yahya and Andrew (1981) and Shafshak 
et al* (1931) observed a similar increasing trend in 
protein content with higher levels of applied N* But 
Getmanetz .al* (1981) reported that even though increased 
rates of N Increased the grain protein content# grain

quality was found to be decreased* The reason is attributed 
to the increased zo in content and decreased lysine 
and tryptophan contents*

Effect of N on uptake of Nutrients

The nutrient uptake was found to vary widely depend­
ing upon the fertility levels of the soil and the environ­
mental conditions* Mahapatra and Jha (1973) reported a 
nutrient uptake of 150 to 250 kg N# 35-90 kg P2°5 

100-200 kg KgO/ha for a maize crop of 6000 kg grain per 
hectare*



15

Meyer (1973)# Sraenlvasan et al. (1976)# Tripathi
(1976) and Al-Rudha and Al-Younich (1978) all observed that 
increasing the levels o£ M resulted in higher percentage 
of plant nitrogen resulting in increased M uptake*
Gangro (1976) also reported an increase in leaf content 
of M with increasing levels of applied N upto 200 kg/ha* 
Later Dass and Ranjodh Singh (1979) observed that N uptake 
increased upto 120 kg M/ha* Mikhail and Shalaby (1979) 
also reported the same trend upto 200 kg M/ha* Later 
Okajima et al* (1983) and Farah ot al* (1984) reported 
increasing N uptake with increased levels of N upto 200 
and 300 kg M/ha respectively*

But fil-Baisary et al* (1980) and Albegov (1981) 
reported that increased N levels had no significant 
effedt on N uptake*

Thien and Me Fee (1969 and 1972) reported that the 
H pretreatment in raaise significantly increased P absorp­
tion and translocation rates* At lower concentration of tt 
only uptake of P was 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 M on uptake and trans­
location* Virmani et al* (1970) in pot trials observed that
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P uptake increased with increasing £4 rates upto 150 kg N/ha* 
it was reported that maize took upto 30 per cent of its 
requirement during the first 50 days*

Later Idris et al. (1976) reported that N* NP and 
NPK application increased plant P uptake at all stages of 
growth. Dass and Kanjodh Singh (1979) observed an increase 
in P and K uptake with increased N upto 120. kg/ha* Smith 
and Jackson (1982) also suggested that treatment with N 
affects the mechanism of P uptake rather than subsequent 
translocation* via the activation of pre-existing proteins.

Effect of N on growth analysis functions

Krishnamurthy ot al. (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 et al* (1979) observed a positive 
effect on growth analysis functions by increased rates of 
£3. Mikhail and Shalaby (1979) reported that high rates of 
W had a significant effect o£\ LAI.

Later £l-Hattab ot al. (1980) observed that NAR at 
30-40 and 45-60 days after sowing was increased with applied 
£3 rates upto 213 kg/ha. But RGR at 45—60 days was decreased 
with increased rates of N. LAX also decreased with increased 
U rates.
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Varietal response to N fertilization

Sharma et _gl. (1969) observed that maise var.
Ganga Safed-2 showed grain yield response upto 200 kg H/ha# 
Such varietal differences are also reported, by Hati and 
Panda (1970)# Mahesh and Panwar (1974)# tandhu. et al» (1975) 
and Santos and Olsen (1977)#

Gangro (1977) reported that varietal differences 
are existing in LAI with different rates of N • Krishnamurthy 
et al# (1977) also observed significant difference between 
varieties in yield components with different levels of W* 
Gangro (1978) reported that varietal differences are existing 
in leaf £3 content and grain protein content with different 
rates of N# Rao et al#(1978) from trials with 10 maize 
cultivars highest primary production was reported by GS-2 
and the concentration of chlorophyll contents also differ 
with varieties# Sharma (1978) reported that hybrid cultivars 
are significantly superior to composites in grain yield at 
all levels of applied N upto 240 kg/ha# Such varietal 
differences are also reported by shinde and Khuspe (1978)# 
-Sharma et al# (1979) reported that variety x N level inter­
actions were significant in a varietal trial# Halemani et al.
(1980) also observed that varieties differ in their response 
to N# Later Russel (1984) reported that there were highly 
significant differences among lines for linear yield responses 
to ft treatments#
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MATERIALS AND METHODS

An experiment was conducted to find out the 
response of five maize varieties to graded levels of 
nitrogen grown under open and partially shaded condi­
tions simultaneously# The materials and methods 
adopted for the Investigation are given below#

Experimental site

The trial was conducted at the Instructional farm. 
College of Agriculture# Vellayani# The location lies 
between 8° and 29° latitudes at 76° 57 longitudinally 
at an altitude of 64#3 m above MSI#.

Experiment was conducted under two situations one 
as intercrop in coconut garden representing partial shade 
condition and the other under full 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 a* Mechanical composition of the soil

Open Area shaded Area

Gravel 2-9% 2%

Coarse sand 2%.3% 14%
Fine sand 27.2% 31.2%
Silt 24 « 0/4 28%
clay 19-854 24-8%

Table 1 b- Chemical composition of the soil

Open Area shaded Area

Total Hitrogen 0-090% 0-067%

Available £*2G5 44-4 kg/ha 43-1 kg/ha

Available K,0 42-00 kg/ha 40-3 kg/ha
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Climate

The weekly average minimum and maximum tempera­
tures# relative humidity and weekly total rainfall 
during the cropping period were recorded from the 
Meteorological observatory of the farm and are presented 
in Fig.l. The weather data during the cropping period 
and for the past 25 years are also given in Appendices la 
and ib*

The experiment was conducted during the second 
crop season (September/October to December/January) of 
1984-85,

The seeds were sown on 10th October 1904 simul­
taneously in both fields* Gap filling and thinning were 
done after one week* The harvest was done during the 
period from 10th January to 30th January 1985* The 
duration of varieties ranged from 90-110 days*

Cropping history

The experimental areas were kept fallow during 
the previous two crop seasons*
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H A T  S f i  I  A l i S

Varieties

Five varieties including hybrids and composites 
have been used for the trial* Th® varieties used were 
Ageti-76# Deccan-101# Ganga safed-2# Hi-starch and ViJay*

Aaati-76 This is a composite variety® Pedigree is 
JML 603/J 603 and duration is 33 days®
Short plant with slightly broader dark green 
leaves® Grain is medium bold# sound and 
orang© yellow coloured®

Deccan-101 Hybrid variety* Pedigree- (CM 202 x CM 206) x 
(CM 113 x CM 114)® Duration 103-115 days® 
Plant sturdy with dark green leaves® Grain 
bold and yellow coloured®

Ganga safed-2 This is a widely adapted madiura maturing 
hybrid very popular in maize growing areas* 
Pedigree is (CM 400 x CM 300) CM 600®
Duration is 100-110 days. Grain is medium 
white in colour®

Hi-starch Hybrid variety® Pedigree (CM 400 x CM 300) x
CM 601® Duration is 95 days* Popular in all 
maize growing areas of India* Plant is tall
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with broad dark green thick leaves*
Grain white coloured*

This is a composite variety* Pedigree is Ĵ * 
Duration is 100—105 days* Plant is sturdy 
vigorous with dark green leaves* Grain is 
medium yellow orange coloured*

Quality seeds were obtained from the National 
Seeds Corporation, Bangalore* The seeds were tested 
for viability and were found to give 96% gemination*

Fertilizers

Urea* superphosphate and muriate of potash 
analysing 46si N, 1654 E>205 anci ^2° aspect!veiy were 
used for the experiment.

M E T H O D S

i»ay out of the experiment

The experiment was laid out in a 5 x 5 simple 
lattice design with two replications and 25 treatment 
combinations* The la y  out plan of the experiment is 
given in Flg*2*

Viiav

Seeds
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Treatments

Varieties

- Ageti-76
- Deccan-101
- Ganga safed-2 
7 Histarch
- Vijay

Levels of Nitrogen

Hq — 0 kg/ha 
^  - SO kg/ha 
n2 -100 kg/ha 
n^ -150 kg/ha 

-200 kg/ha

Design -

Replications -

5 x 5  simple lattice

2

Treatment combinations - 25

Total number of plots
(a) Under partial shade )

condition ) 50

(b) Under open condi- )
tion ) 50

Spacing

Plot size
Gross
Net

60 cm x 30 cm

6 x 5*4 m 
4*2 x 4*8 m*

One row of plants were left out from all the four 
sides of each plot as border row and one row from each 
plot as destructive row*
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Details of field cultivation

The package or practice recommendations of Kerala 
Agricultural University was closely observed while 
field culturing the experimental crop*

The fields ware deeply dug and levelled before 
planting* The seeds were sown at 2 seeds per hill* 
Thinning was done 16 days after planting* One hand- 
weeding was given 30 days after planting* Life saving 
irrigation was given whenever necessary*

Application of fertilisers

tfitrogan as urea was applied according to the 
treatments* One third nitrogen was given as basal dose 
before planting* 1/3 at knots-high stage ( 30 days after 
planting) and the remaining 1/3 at the tassellng stage 
(60 days after planting)o The entire doses of 
K^O were applied as basal dose at the rate of 65 kg/ha 
and 15 kg/ha respectively f to all plots as per tha 
package of practices*

Plant protection

Hoed based plant protection measures were 
undertaken as and when required*
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Harvest

The crop was harvested plot-wise after a period 
of 90-110 days after planting* The border rows of all 
plots were harvested and threshed separately* The crop 
in each net plot was harvested and processed*

OBSERVATIONS 

A* Observations on growth characters

For periodical observations 10 plants were randomly 
selected in each plot and the following observations were 
recorded*

1* Height 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* Number of leaves per plant

Total number of leaves of each ten plants was 
recorded at 25 days interval and the mean number of leaves 
per plant was worked out*

3* Leaf Area Index (LAI)

For calculating the LAI* the maximum length and
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breadth of all leaves from each sample plant ware measured* 
Then LAI was calculated using the following formula*

(L x Bj x K 
a Land" area occupied by the plant

Where
(L :i 3) a Bum of products of length and breadth 

of leaves in a plant*

K « The factor 0*75 (Hunt, 1978)

Then average LAI was worked out*

4 Dry matter production

The dry weight of oven dry plant samples were found 
out and from this dry weight/plant was computed and recorded*

B Observations on yield components and yield

1 Days to silking
Days to silking of 50 per cent of the plants from the 

date of seeding in each treatment was recorded and the mean 
was worked out*
2 Number of cobs per plant

Number of cobs of each of ten plants were recorded and 
mean was worked out for each treatment*
3 Length of cob

Cobs from sample plants were measured for Its length 
from its base to the rip and mean was worked out*
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4* Girth of cob

Cobs from sample plants were measured for its girth 
at maximum point and the mean was worked out*

5. Weight o£ cob
All cobs from sample plants were v;eighed and weight 

per cob was calculated*

6• Number of grains per cob

The number of grains of cobs from the sample plants
was counted and the mean was computed*

7* Thousand grain weight

Weight of 1000 grains drawn at random from each treat­
ment was recorded and the mean was computed*

3* Grain yield

The grains harvested from each net plot were cleaned 
and sun dried* The weight was adjusted to 14& moisture
content* The grains were then weighed and the grain yield
was expressed in quintals per hectare*

9* stover yield

Stover harvested from the net plot was uniformly1 
sun dried^,weighed and expressed in quintals per hectare*
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10 Harvest: index (Hi)

Harvest. Index was worked out from the data on grain 
yield and stover yield obtained for each plot using the 
following formula and expressed as number*

Economic yield
til * --------------- --

Biological yield

CHEMICAL ANALYSIS.

A* Plant Analysis

The chemical analysis of the plant samples drawn at 
25 days interval was don©* The observational plants# the 
grain and the stover were oven dried at 30°C + 5°c till a 
constant weight was obtained*

1* Total nitrogen

The total nitrogen content of the plant samples was
i

analysed employing the modified microKjeldahl digestion 
method (Jackson 1967)•

2* Uptake of nitrogen by crop

Nitrogen content of plant samples was multiplied 
with their respective dry matter yield and the uptake of 
Nitrogen was computed in kg/ha*



3 Protein content o£ grain

The percentage ox! protein In the grain was calculated 
and recorded as the product of the content of nitrogen in 
the grain and a factor 6*25 (Simpson at al*# 1965)•

B* Soil Analysis

Soil samples were taken from the experimental area 
before and after the experiment and analysed for total 
nitrogen# available phosphorus and exchangeable potassium* 
Total nitrogen content was estimated by the modified micro­
Kjeldahl mathod# available phosphorus by Bray’s method and 
exchangeable potassium by ammonium acetate method (Jackson# 
1967)*

Statistical Analysis

Data on yield# yield attributes# growth characters# 
chemical analyses of plant and soil samples were statistically 
analysed by using the analysis of Variance technique for 
simple lattice design (Cochran and Cox# 1967)* The rela­
tionship between yield and levels of nitrogen was explained 
by the function

2y « a + 1>M + cN f C 0
and the optimum dose of nitrogen v/ss determined as

-b
N opt * - , ■■ (Mathematical) and

« —ffff/PYrk (Economical)# where 2c
PH and Py are the prices of input and output per unit*



RESULTS



RESULTS

data relating to the various biometric 
observations under both open and partial shade conditions 
were analysed statistically* The analysis of variance 
tables are given in the Appendices XX to XX*

X* Open condition 
A. Growth characters*
1* Height of plants

The data on the mean height of plants recorded 
during the four growth stages are presented in Table 2 
and the analysis of variance in Appendix XX*

Xt was observed that nitrogen and varieties exerted 
significant influence on the height of plants at all stages* 
interaction between nitrogen and varieties was also signi­
ficant at 75 OA& (days after sowing) •

During the first stage viz* 25 Das. height of plants 
increased significantly upto n4 level. Among the varieties# 
Histarch recorded the maximum height and Deccan-101 recorded 
the lowest height. Ganga safed-2 and ViJay were on par ana 
were superior to Ageti-76.

During the second stage# viz* 50 Das also height 
of plants increased significantly upto n^ level. Among the



Table 2 Height of plants (cm)

s5 DAS 50 DAS
V1 V2 V3 V4 VS Mean V* V2 V3 v4 V5 Mean

ao 25.5 21.3 33.0 34.4 28.7 28.6 84.2 76.1 96.3 82.9 33.1 84.6
"1- 29.1 24 .0 35.7 30.5 33»1 32.1 124.6 114.9 130.7 116.4 113.2 120.0.
n2 31.5 26.3 33.4 41.0 36.1 34.7 129.7 123.3 135.3 133.7 131.7 130.9

33.3 23.3 39.1 44*6 39.2 36.9 137.0 130.0 141.7 144 .6 143.5 139.3
»4 36.7 32.2 41*2 47.1 42.6 39.9 149.3 136.3 162.7 154.9 154.2 151.6

Mean 31.2 26.4 37.5 41.2 35.9 125.0 116.3 133.5 126.5 125.1
CD (fij/V) =» 1*64 S3 U3/VJ 0.774 CD In/v) = 4.50 S3 (n/v) » 2.62

S3 for two treatments in the same block =* 1.7345 
S3 for two treatments not in the same block'll*7345

S3 for two treatments in the same block 
S3 for two treatments not in the same

block
4 . 64 5 
4.797

“n 118.0 101.9
75 DAS 
116.5 117.2 114.5 113.6 116.2 201.4

Harvest
119.3 116.2 113.9 113.5

n% 145.2 127.1 153.4 149.6 147.9 144.6 145.3 127.4 156.6 150.2 149.4 145.8
n2 254.7 136.9 160.3 164.0 166.7 156.6 151.3 136.2 164.9 166.5 169.3 157.6
n3 162.1 144.0 136.6 177.4 135.5 171.1 165.0 145.6 185.9 178.9 185.4 172.3
“4 178.9 172.9 202.2 192.3 . 199.0 189.1 182.1 175.0 203.3 190.9 200.1 190.3

Mean 151.8 136.5 163.9 160.2 162.7 152.1 137.1 166.1 160.5 163.1
CD W v ) « 3.83 CD (WV) - a.56 CD (3/V) 4.91 SE (N/tf) ® 2.316
S3 (H/V) 1.306 
S3 for two treatments in the same block * 3.891 
S3 for two treatments not in the same block"3 4.109

DAS - Days after sowing/

S3 for two treatments in the same block 
S3 for two treatments* in the same block

■ 5.012 
*5.263

CbCO
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varieties, Ganga safed-2 recorded the maximum height,
Histarch,? Vi Jay and Agati-76 war© on par and ware 
superior to Deccan-101*

During the third stage also (75 D/&) height of 
plants increased significantly upto n̂, level* .Among the 
varieties, Ganga safed-2 which recorded the maximum height 
was on par with Vijay which in turn was on par with 
Histarch* Deccan-101 recorded the minimum height* Among 
the combinations, n^v^ recorded the maximum height*

At harvest also height of plants increased signi­
ficantly upto n^ level* Among the varieties, Ganga safed-2 
recorded the maximum height which was on par with Vi jay 
which in turn on par with Histarch* Deccan-201 recorded 
the minimum height*

2* Humber of leaves/plant
The data on the mean number of leaves/plant are 

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

It was observed that nitrogen and varieties had 
significant effect on the number of leaves/plant* However, 
interaction effect was not significant*

At 25 DAB, the highest number of leaves/plant was 
observed at n4 level* n^ and n2 were on par which in turn



25 DAS
Table 3 Humber of leaves/plant

50 DAS

V1 V2 V3 V4 V5 Me^n V2 V3 V4 V5 Mean

no 4*0 3*5 4.0 4.5 4.5 4.1 6.5 6.0 3.0 7.0 7.0 6.9
“1 4.5 4.0 5.0 5.0 '5.0 4v7 8.0 8*0 9.0 9.5 7.5 8.4
n2 5*0 4.0 5.5 5.5 5.5 5.1 8.0 9.0 10.0 9.5 9.5 9.2
°3 5.5 4.5 6.0 5.5 5.5 5.4 9.5 9.5 10.5 10.5 10.5 10.1
a4 6.0 5.0 7.5 7.5 6.0 6*4 10.0 10.0 11.0 10.5 10.0 10*3

Kean 5.0 4*2 5.6 5.6 5.3 8.4 . 8.5 9.7 9.4 8.9
CD (N/v) = 0.63 SB (m/v ) « 0.297 CD(H/v) m 0.85 SE(N/v) ™ 0.401
SC for two treatments in the same block =* 0*665 SE for two treatments in the same block =■ 0
SC for two treatments not in the same SC for two treatments not in the same

block =* 0*665 block a 0____________ 75 D A S ________
Do 7.0 6.5 8.5 7.5 6.5 7.2
*1 3.5 8.0 9.5 10.0 7.5 8.7
n2 9.0 10.0 10.0 10.0 10.0 9.8
a3 9.0 10.0 10.5 u.o 10.5 10.2
*4 9.5 10.5 11.5 11.5 11.5 10.9

Mean 3.6 9.0 10.0 10.0 9.2
CD(H/V) ® 0*79 SE(N/v) * 0.333
SC for two treatments in the same block a 0*837 
SC for two treatments not in the same

block * 0*837

899
899
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on par with n^* There was significant difference between 
control and n2 and n3 levels. Among the varieties#
Ganga Safed-2 recorded the maximum number 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# ,a4 and n^ levels were on par and 
and levels were also on par. There was significant 
difference between treatments and control* Among the 
Varieties# Ganga safed-2 recorded the maximum number of 
leaves/plant which was on par with Histarch and Vijay 
which in turn on par with Deccan-101 and Ageti-76*

At 75 daS# maximum number of leaves/plant was 
recorded at n^ level which was on par with which in 
turn on par with n2* Among the Varieties# Ganga safed-2 - 
recorded the maximum number of leaves/plant which was on 
par with Histarch* ViJay# Deccan-101 and Ageti-76 were also 
on par*

3* beaf area index (DAI)

The data on mean I>Al are presented in Table-4 
and the analysis of variance in Appendix IV#

The data revealed that nitrogen and varieties 
had significant influence on LAI* But interaction effect 
was not significant*



Table 4 Leaf Area Index
25 DAS 50 DAS

- V1 V2 v3 V4. • V5 Mean V1 v2 V3 V4 v5 Mean

no 0.10 0.09 0.10 0.11 0.11 0.10 - 1.50 1.40 1.82 1.64 1.54 1.53
°1 0.11 0.10 0.12 0.13 0.12 0.12 1.83 1.85 2.02 2.12 1.67 1.90
n2 0.12 0.11 0.14 0*14 0.14 0.13 1.95 2 .04 2.27 2.13 2.13 2.11
n3 0 .14 0.12 0.15 0.14 0.14 0.14 2.14 2.15 2.41 2.33 2.41 2.29
“ 4 0.15 0.14 0.18 0.13 0.15 0.16 2.23 2.30 2.53 2.40 2.31 . 2.37

Mean 0.12 0.11 0.14 0.14 0.13 1 * 94 1.95 2.22 2.14 2.01

CD ( n / v )  O .iOil SE (H/V) =» 0.00519 CD (N/V) * 0.15 SE (N/V) * 0.071
SE for two treatments in the same block * 0.112 SE for two treatments in the same block *» 0.;
SE for two treatments not in the same

block * 0.112
SE for two treatments not in the same

block “ °*
75 DAS

“n 1.66 1.55 1.96 1.74 1.60 1.70
", 1.98 1.39 2.19 2.30 1.84 2.04
"2 2.09 2.30 2.35 2.37 2.28 2.28
"3 2.30 2.34 2.51 2.49 2.55 2.44
"4 2.33 2.44 2.66 2.65 2.63 2.o4

Mean 2.07 2.10 2.33 2.31 2.13

CD(N/V) o 0.123 SE (N/V) » 0.058
SE for two treatments in the same block ■ 0.130
SE for two treatments not in the same

block* 0.130
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During the first stags# DAI increased with 
increasing level of nitrogen# although and n2 were 
on par which in turn on par with n^. Among 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 the lowest LAI*

At 50 DAS also# LAI increased with increase in 
level of nitrogen although »3 and n^ were on par* Among 
the varieties# Ganga safed-2 recorded the maximum LAI 
which was on par with Histarch which in turn on par with 
Vi Jay* Deccan-101 and Ageti-76 ware also on par with 
Vi jay*

At 75 DAS also# Lai increased with increase in 
levels of nitrogen although end were on par. Among 
the varieties# Ganga safed-2 recorded the maximum LAI 
which was on par with Histarch which in turn on par with 
Vijay.

4. Dry waight / plant

The data regarding the mean dry weight/plant are 
given in Table 5 and the analysis of variance in Appendix 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*



25 DAS Table 5 Dry weight/plant (g) 50 DAS
V1 v2 V3 v4 . v5 Mean V1 V2 V3 v4 V5 Mean

no 1.3 2.4 1.9 2.3 3.0 2.2 23.8 24.3 28.1 28.6 27.6 26.5
2.4 2.9 3.1 3.8 4.2 3.3 30.3 24.3 31.1 29.5 35.0 30.0

n2 3.1 3.8 4.8 4.2, :..5.5 "4*3- ‘ 26.5 28.0 40.5 36.7 37.2 33.3
n_3 3.8 4.2 5.5 5.6 6.0 5.0 33.3 29.8 52.6 48.0 38.5 40.5
“4 4.2 4.5 6.1 6.0 6.4 5.4 42.9 35.4 56.7 59.6 45.1 47.9

He an 3.0 3.5 4.3 4.3 5.0 31.5 28.3 41.3 40 .5 36.7

c d (n/v ) »
SE for two 
se for two

0.44 SE (N/V) » 0.208 
treatments in the same block?* 0.465 
treatments not in the same

block a 0.465

75 DAS

CD (W/V) » 2.57 CD 
SE (N/V) » 1.212 
SE for two treatments
SE for two treatments 

Harvest

(tav) » 5.74
in the same
not in block ” 2'61:
the same block** 2.75!

no 44.3 40.2 45.9 41.9 41.5 42.7 108.3 97.0 108.9 114.0 123.5 110.3
", 55.9 49.8 55.6 54.0 52.3 53.5 135.6 121.3 134.5 141.0 147.6 135.9
"a 65.2 64.0 60.4 59.4 59.4 61*6 188.4 167.1 167.3 177.0 187.2 177.5

76.8 75.0 68.3 68.6 70.0 71.7 215.5 186.5 192.0 194.4 200.8 197.8
“4 85.0 76.5 77.6 76.4 84.8 80.0 225.2 205.8 221.3 223.1 240.5 223.2

Mean 65.4 61.1 61.5 60.0 61.6 174.6 155*5 164 • 9 169.9 179.9
CD CD1.401
SE for two treatments in the same block => 3.128 SE(N/V) 
SE for two treatments not in the same

block

CD (flV)« 3.15 
** 1.436

SE for two treatments in the same block » 3.33 
3.128 SE for two treatments not in the same

block =* 3.33
COCD
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During the first stage* the maximum dry weight/ 
plant was recorded at level which was on par with n̂  
level* Among the varieties# Vi jay recorded the maximum 
dry weight/plant* Ageti-76 recorded the lowest dry weight*

At 50 DA3 also# dry weight/plant increased 
significantly with increase in nitrogen levels* Variety 
Ganga safed—2 recorded the highest dry weight/plant which 
was on par with Histarch* Deccan-101 recorded the lowest 
dry weight/plant* Among the combinations# recorded the
maximum dry weight which was on par with n^v^*

During third stage also dry weight/plant increased 
significantly with increase in nitrogen levels* Among the 
varieties# Ageti-76 recorded the maximum dry weight/plant* 
All other varieties ware on par in this respect*

At harvest also nitrogen levels increased signi­
ficantly the dry weight/plant upto level* Among the 
varieties# VIJay recorded the maximum dry weight/plant and 
Deccan-101 recorded the lowest dry weight* Among the 
combinations# recorded the tnaximuia dry weight/plant*
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0, 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 Variance in Appendix VI.

It was seen that the effects of nitrogen and 
varieties on the number of cobs/plant wore significant. 
Interaction was also found to be significant.

The data revealed that number of cobs increased 
with increase in nitrogen levels upto n^ level although n^ 
and n^ were on par. Among the varieties# Ganga saf ed-2 
recorded the maximum number of cobs/plant which was on par 
with Vi jay. Deccan-101 recorded the lowest number of cobs/ 
plant which was on par with Ageti-76 and Histarch. Among 
the combinations# n^v^ recorded 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 presented in Table 7a# b and c» and the analysis 
of variance in Appendix VI.

It was observed 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 v2 v3 v4 v5 Mean

no 1*00 1*80 1.00 0.99 1*00 1.00

nl 1*00 1*10 1*10 1*05 1*11 1.07

n2 1*10 1*15 1*13 1*12 1.13 1*13

n3 1.16 1*05 1.21 1*15 1.21 1.16

n4 1*20 1*10 1*25 1.19 1*20 1.19

Mean 1.09 1*08 1*15 1*10 1.13

CD (H/V) - 0*022 CD <NV) » 0*050
SB (N/V) o 0.010
SB for two treatments in the same block ™ 0*0220 
SB for two treatments not in the same block <■ 0*0236
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Table 7a Length of cobs (cm)

V1 v2 V3 v4 V5 Mean

no 10.51 8.48 12.14 10.42 10.07 10.32
*1 12.11 11*33 12.50 10.92 11.57 11.70
na 12.77 12.69 13.51 12.66 13.46 13.02
“3 14.01 13.23 15.75 15.42 14.57 14.60
n4 14.52 13.49 16.51 15.93 15.83 15.26

Mean 12*79 11.35 14.03 13.08 13.10

CD (M/V) « 0.632 SB (W/V) - 0.298
SB for two treatments in the same block 0.659
SB for two treatments not in the same block « 0.670

Table 7b Girth of cobs (cm)

V1 V2 v3 v4 V5 Mean

nQ 9.00 8.50 10.25 10.25 9.00 9.40
nA 10.50 9.50 11.25 11.25 10.50 10.60
n2 10 • 25 10.00 12.00 12.25 11.25 11.15
n3 12.00 10.50 13.25 13.00 12.25 12.20
n4 12.50 11.50 13.50 13.30 13.10 12.78

Mean 10.35 10.00 12.05 12.01 11.22

CD (N/V) *» 0.532 SB (N/V) - 0.274'
SB for two treatments in the same block «* 0*61
SB for two treatments not in the same block « 0*61



4 4

Sable 7c Weight of cobs (g)

V1 v2 v3 v4 V5 Mean

no 75*5 68.5 75*2 73.0 69.5 72*3

nl 85*7 74.5 90.0 37*4 89.5 35*4

n2 114*0 103*4 113*9 102*9 110*5 103*9

n3 157*0 141*5 172*0 169*5 166*7 161*3

n4 161*1 143*9 177*2 173.8 168*3 164.9

ifie an 118*7 106*4 125*7 121*3 121*0

CD (N/V) - 5.52 SE (N/V) « 2.60
SE for two treatments in the same block * 5*33 
SE for two treatments not in the same block* 5*33
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It was seen that the nitrogen levels increased 
significantly the cob length upto n^ level* Among the 
varieties# Ganga safad-2 recorded the maximum cob length*
Vi jay# Histarch and Ageti-76 were on par and were superior 
to Deccan-101*

Girth of cobs also increased with increase in 
nitrogen levels although and v and n^ and n^ levels 
were on par* Among the varieties# Ganga safed-2 recorded 
the maximum girth of cobs which was on par with Histarch* 
Deccan-101 recorded the lowest girth of cobs*

Weight of cobs also increased significantly with 
nitrogen levels upto which was on par with n^* Among 
the varieties# Ganga safed-2 recorded the maximum cob 
weight which was on par with Histarch and Vijay* Deccan-101 
recorded the lowest cob weight*

3. Number of grains/cob

The data on the mean number of grains per cob are 
presented in Table 8 and the analysis of variance in 
Appendix VI*

It was seen that nitrogen and varieties had signi­
ficant effect on the number of grains/cob* interaction effect 
was also significant*
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Table 8 Humber of grains/cob

V1 V2 V3 V4 V5 Mean

no 202.5 179.6 187.8 156.0 196.8 134.6

nl 209.6 201.7 204.7 216.6 245.4 215.6

a2 295.7 266.0 274.4 299.5 302.4 237.6

n3 334.8 330*5 342.9 324.3 329.2 332.3

n4 343.2 336*9 354.2 353.0 345.0 346.5

Mean 277.2 262.9 272.8 269.9 283 .3

CD <H/V) » 12.13 CD (NV) » 27,13
SE (H/V) - 5,72

SE for tvro treatments in the same block * 12,38 
SE for two treatments not in the same block* 13,00
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Number of grains/cob was significantly increased 
with increase in nitrogen levels upto level* Among 
the varieties* Vi jay recorded the maximum number 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/cob*

4.Thousand grain weight

The data on mean thousand grain 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 (n̂ ) recorded the 
maximum thousand grain weight which was on par with n^*
Among the varieties* Ganga safed-2 recorded the highest 
thousand grain weight which was on par with Histarch* 
Deccan-101 recorded the lowest value which was on par 
with Vi Jay 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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Table 9 Thousand grain weight (g)

V1 V2 V3 v4 V5 Mean

67.5 63.5 72.0 67.0 66.5 67.3

nl 101.0 95.0 96.8 96.5 99.0 97.7

n2 115.0 122.0 130.5 132.0 121.5 124.2
n3 172.0 165.5 181.5 179.0 168.5 173.3

n4 174.8 170.7 185.0 132.0 176.5 177.8

Mean 126.1 123.3 133.2 131.3 126.4

CD (H/V) » 4.91 SS (N/V) o 2.32

se for two treatments in the same block « 5.176
SC for two treatments not in the same block * 5.179
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T a b l e  10 D a y s  t o  s i l k i n g

v i v 2 V 3 V4 v 5 Mean

n o
73*1 6 8 *6 74*3 7 2 . 9 70 *0 7 1 . 8

n l
6 9 * 7 6 4 * 2 7 1 . 4 6 6 * 5 67..6 6 3 . 3

a 2
65*0 6 0 * 6 6 3 *2 6 4 . 3 65*4 6 4 . 7

a 3 62*4 5 7 * 8 6 4 . 0 6 1 . 6 : 6 1 . 7 6 1 . 5

°4 61 *0 56*0 6 1 * 7 6 0 * 8 6 0 . 9 6 0 * 1

Mean 66*2 6 1 . 4 6 7 . 9 6 5 * 6 6 5 . 1

CD (N / V ) 1*274 S E  (H / V ) «  0 . 6 0

SE for two treatments in the same block » 1*28
SE for two treatments not in the same block =■ 1*37
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The data revealed that there was significant 
effect 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 
varieties Ganga safed-2 has taken the maximum number of 
days to silking and Daccon - 101* the minimum*

6.Grain yield

The data on mean grain yield are presented in 
Table 11 and the analysis of variance in Appendix VII*

The data revealed that there was significant 
effect of nitrogen and varieties on the grain yield* 
However# the interaction was not significant*

Grain yield increased with increase in nitrogen 
levels although n^ and were on par and and n^ ware 
also on par* But there was significant difference 
between control and treatments* Among the varieties#
Ganga safed-2 recorded the highest yield which was on par 
with other varieties*

7-Stover yield

The data on maan stover yield are presented in 
Table 12 and the analysis of variance in Appendix VII*
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Table 11 Grain y ie ld  ( Q/ha)

V1 V2 V3 V4 V5 Mean

no 2*82 1*87 4 .0 7 3 .89 3 .67 3.26

nl 10.42 8.85 11.55 11.06 10.81 10.54

n2 13*62 11.71 15.34 14.66 14*10 13.89

n3 15.71 18.19 22 .38 21.67 21.61 20.71

n4 21.09 19.87 24 .62 24.12 23.96 22.73

Mean 13.53 12« 10 15.59 15 .08 14.33

CD (N/V) a 3*496 SB (N/V) -1*65
s£ £or two treatments in the same bio eft q 3 * 5 3

B E for two treatments not in the same blocks 3 • 74
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Table 12 stover yield < g/ha)

V1 v 2 V3 V4 v5 Mtfan

n0 10 .11 9.41 9.62 9.74 12.91 10.40

nl 25.91 23.31 24.57 24.01 28.61 25.29

n2 32.47 28.86 31.14 31.17 35.02 31.74

n3 44.58 42.18 44 . 25 45.13 51.28 45.49

"4 48.22 45.62 46.08 47.07 52.87 48.01

Kean 32.26 29.92 31.17 31.42 36.14

CD (tJ/V) * 1.394 SE (N/V) * 0.658
SE for two treatments in the same block » 1.414
SE for two treatments not in the same block “ 1.497



53

In the case of stover yield also there was 
significant effect of nitrogen and. varieties* However# 
interaction was not significant*

The data revealed that stover yield increased 
with increase in nitrogen,level upto n^* Among the 
varieties# Vijay recorded the maximum stover yield*
Ageti-76# Histarch and Ganga safed-2 were not only on 
par among themselves hut 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 varieties had significant effect on 
harvest index also* Interaction was also significant*

It was observed that HI increased with increase 
in levels of nitrogen although and n^ were on par* 
Nitrogen levels and n^ wore also on par* Among the 
Varieties# Ganga safed-2 recorded the maximum HI* Vijay had 
the lowest HI* Among the combinations# recorded the
maximum harvest index*
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Table 13 Harvest: index

V1 V2 V3 V4 V5 i4ean

ao 0.245 0.214 0 .267 0.256 0.196 0.236

al 0.307 0.305 0.316 0.314 0.274 0.303

n2 0.314 0.310 0.331 0.325 0.235 0.310

n3 0.325 0.325 0.347 0.335 0.305 0.323

tt4 0.318 0.319 0 o 341 0.334 0.304 0.323

CD (H/V) " 0.0075 CD(EJV) « 0.017
SB (N/V) - 0 .0035

SB for two treatments in the same block » 0.008 
SB for two treatments not in the same block" 0.G031



55

G. Quality Aspects*
Protein content of grains

The data on mean protein content of grains are 
presented in Table 14 and the analysis of variance in 
Appendix VIIc

Xt was seen that nitrogen and varieties oxer tad 
significant influence on the grain protein contents But 
the interaction effect was not significant*

The highest level of nitrogen resulted in maximum 
protein content* Among the varietiese Ageti-76 recorded the 
maximum protein content of grains and Deccan recorded the 
lowest protein content*

D* Uptake of Nutrients.
Uptake of nitrogen

The data on mean nitrogen uptake by plants are 
presented in Table 15 and the analysis of variance in 
Appendix VXII.

The data revealed that nitrogen and varieties 
exerted significant influence on the uptake of nitrogen 
at all stages of growth. Interaction was significant at 
first two stages only*



56

Table 14 Protein content of grains (Si)

nl n2 n3 n4 nS Moan

nQ 9.62 8.33 9.72 9.45
«

9.14 9.39

ni li.os 9.52 10.33 10.33 9.63 10.28

a2 11.92 11.04 11.30 11.27 11.02 11.41

n3 12.97 11.67 12.46 12.53 12.41 12.42

n4 13.61 12.32 12.92 13.04 12.51 12.90

Mean 11.87 10.63 11.54 11.33 10.95

CD (N/V) ■ 0.21©
S£ (N/V) ■ 0.102

SC for two treatments in the same block ■ 0.213 
SC for two treatments not in the same block<*0.232



25 DAS Table 15 Uptake of Nitrogen (kg/ha) 50 DAS
V1 V2 V3 V4 V5 Mean V1 *2 V3 4 V5 He an

nQ £.2 2.9 2.3 2.8 3.5 2.7 27.2 28*7 30.9 34.3 . 30.3 30.4
“ 1 3.8 4.5 4.3 6.0 6.7 5*1 37.6 33.3 38.6 39.6 44.9 38.3
n2 5.7 6.3 8 .1 7.3 10 .1 7.5 37.9 39.3 53.1 55.7

76*7
53.2 47.9

n3 7.4 7.9 10.3 10.7 11.9 9.6 49.6 42.5 73.7 59.9 60 .5
n4 8.7 8.8 12.4 12.3 13.3 1 1 .1 67.7 53.9 85.9 97.5i 72.7

Mean 6.6 6 .1 7.6 7.8 9.1 44.0 39.6 . 56.5 60.7 52.3

CD
SE

(H/V) a 
(W/V) o

0.72
0.339

CD <NV) * 1.60 CD <N/V) 
SE (N/V)

» 3.47 
- 1.64

CD (NV) 7.77

SE
SE

for two 
for two

treatments
treatments

in tile 
not in

sain© block *» 
tiie same block*

0.757
0.757

s e for two treatments in the same block =* 3.5; 
SE for two treatments not in the same biock*3.73(

75 DAS Harvest;
45.4 42.2 44 *6 42.7 41.7 47.3 42.6 33.4 46.0 49.7 52.3 44 .9

“i 71.3 57.5 60.0 60.0 72.3 64.2 58.0 46.8 67.9 73.6 71.4 63.6
79.7 78.1 68.6 74.5 69.6 74.1 95 o 3 78.4 94.1 107.2 102.9 95.6

n3 107.1 99.8 90.2 95.3 94.6 97.4 130.9 113.4 120 .0 127.5 125.5 121.3
“4 127.0 114.6 111.3 115.2 122.9 118.3 142 .0 125.8 140.2 148.1 156.9 142.6
Kean 86.1 78.4 75.0 77.5 80.2 91.7 79.3 93.6 10 1.2 101.9

CD (H/V) a 6.39 SE (N/V) « 3.014
SE for two treatments la the same block =■ 6.739
SE for two treatments not In the same block** 6.739

CD (H/V) * 4.64 SE (W/V) - 2.169
SE for two treatments in the same block **4.897
SE for two treatments not in the same block*4.897

on-j
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At 25 DAS nitrogen uptake increased with increase 
in levels of nitrogen* Among the varieties# VIjay had the 
highest nitrogen uptake and Ageti-76 recorded the minimum 
uptake* Among the combinations n^v^ recorded the maximum 
uptake*

At 50 DAS also# n4 recorded the maximum nitrogen 
uptake* Among the varieties# Histarch recorded the highest 
nitrogen uptake and Deccan 101 the lowest* Among the combi­
nations# n,recorded the maximum uptake#

During the third stage# nitrogen uptake Increased 
with increase in levels of nitrogen* Among the varieties# 
Ageti-76 recorded the maximum uptake which was on par with 
Vijay.

At harvest also# the maximum nitrogen uptake was 
recorded at n^ level* Among the varieties# Vijay recorded 
the highest nitrogen uptake which was on par with Histarch#

£• 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 16 and the analysis of variance 
in Appendix IX*

The data revealed that nitrogen and varieties had 
significant effect on soil nitrogen content* Interaction was 
also significant*
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Table 16 Total nitrogen content of- the soil (54)

V1 V2 v3 v5 [•lean

°0 0.061 0.031 0.030 0.030 0.030 0.036

nl 0 *060 0.061 0.031 0.031 0.033 0.043

n2 0.075 0.062 0.105 0.060 0.035 0.067

n3 0.091 0.091 0.061 0.076 0.047 0.073

n4 0.091 0.030 0.061 0.061 0.120 0.072

Mean 0.075 0.055 0.057 0.051 0.053

CD Cn/v) ® 0*0126 CD (NV) « 0.0201

SB (N/V) » 0*0102

SB for two treatments in the same block “ 0«013 
SB for two treatments not in the same block® 0*013
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Soil nitrogen content increased upto n^ level 
and thereafter it decreased. Among the Varieties#
Histarch extracted maximum nitrogen from soil*

2. Available phosphorus content of the soil

The data on mean available soil phosphorus 
content are presented in Table 17 and the analysis of 
variance in Appendix IX*

It was observed that nitrogen and varieties 
did not influence the soil phosphorus content* Inter­
action effect was also not significant*

3. Exchangeable potassium content of the soil

The data on mean exchangeable potassium content 
of soil are presented in Table 2.8 and the analysis of 
variance in Appendix IX*

It was observed that nitrogen had no significant 
effect on soil potassium content* Hut varieties had signi­
ficant effect* Interaction also was not significant*

Among the varieties# Histarch extracted maximum 
potassium from the soil*
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Table 17 Available phosphorus content of the 
soil ( kg/ha)

V1 v 2 V3 V4 v5 Mean

no 42*5 43*1 43.0 42 *0 42*9 42.7

nl 41*4 41*5 41*9 41*9 43*2 41*9

n2 43.0 43*0 42,3 42*5 43 *2 42*3

n3 42*4 42*1 42*5 42*5 41*3 42*3

a4 42*7 43*4 42.6 41*5 41*3 42*3

Mean 42*4 42*6 42*5 42*1 42*5

SE for two treatments in the same block “ 1,21
SE for two treatments not in the same block * 1*21
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Table 13 Exchangeable potassium content of the 
soil ( kg/ha)

V1 V2 v3 v4 vs Moan

no 39.7 39.6 38.2 40.1 40.4 39.6

nl 40.1 33.5 39.2 33.3 41.6 39.5

n2 41.1 40.6 40.3 39.3 40.3 40.4

n3 40.5 40.1 40*3 33.4 40.2 39.9

n4 40.4 40.6 40.3 33.1 41.2 40.1

Mean 40.3 39.9 39.3 38.9 40.3

CD (V) » 1.19 SE (V) m 0.56
SE for two treatments in the same block - 1 .2 1

SE for two treatments not in the same block ■ 1.28
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II Partial Shade Condition

A* Growth Characters*
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 significant at 75 DAS*

During the first stage, ie 25 DAS, height of plants 
increased significantly upto level and then declined*
But n^ was statistically on par with which in turn on 
par with n^« Among the varieties, Ganga safed-2 was found 
to be superior to other varieties but was on par with Ageti-76 
which in turn on par with Histarch and Vi jay*

During the second stage, ie 50 DAB, the height of 
plants increased significantly with increase in levels of 
nitrogen upto level* Among the varieties, VIjay had the 
maximum 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 of nitrogen and attained a maximum value



Table 19 Height of plants (eta)
/

V1 v2 v3 v4 v5 Mean V1 v 2 v3 v4 v5 Mean

no 56.2 42.9 53.5 46.0 42.3 43.2 116.2 108.9 113.7 114.3 12 1. S 114.9
“ 1 64 .1 50.6 68.3 56.9 53*4 53.7 138.6 135.5 153.4 161.0 159.7 149.6
°2 70.0 53.1 73.3 60.9 60.2 63.5 166.4 162.9 182.9 187.0 180.7 176.0
n3 72.5 53.9 75.4 65.6 68.3 67.2 183.7 135.2 201.0 203.3 201.3 196.0
"4 35.6 53.0 45.4- 43.9 44.0 44.4 210.7 198.6 227.3 214.1 226.0 215.3
Mean 59.7 50*7 63.2 54.7 53.7 164.1 153.2 175.7 176.0 177.3

GD (N/V) =* 7.86 SE (N/V) * 3.71 CD (N/V) - 5.57 SE (N/V) 2.63
SE for 
SE for

two treatments . 
two treatments ;

*

in the same block * 7 
not in the same block * 8

•95
*46

SE for 
SE for

two treatments in the same block 
two treatments not in the same

block
*5.874
*5.874

75 DAS Harvest
°0 130.6 133.5 143.3 139.2 133.0 137.0 131.7 138.0 141.9 138.9 134.4 137.0
nl 187.4 175.8 191.3 192.4 188.0 187.0 185.9 175.0 190.2 192.3 187.8 136.3
n2 201.7 192.4 205.2 217.3 204.2 204.3 203.1 189.7 202.3 217.9 251.5 212.9
■» 216.0 200.6 236.4 234.3 233.8 224.2 215.9 202.2 226.3 235.1 233.3 222.7
4 233.4 214.9 248.4 245.3 248.7 238.1 232.9 216.5 249.1 242.7 246.6 237.5

Mean 193.8 184.4 204.9 205.8 201.5 193.9 184.3 202.0 205.4 210.8

CD (N/V) « 3.63 CD (NV) « Q.ll CD (H/V) * 11.Q34 SE (N/V) * 3*50
SE (N/V) *1.71

se for two treatments in the same block * 3*732 SE for two treatments in the same block * 12.34
SE for two treatments not in the same block" 3.873 SE for two treatments not in the same

block * 12.551

CT3

tfl
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with the highest level of nitrogen* Among the varieties* 
Histarch attained the maximum height which was on par with 
Ganga safed-2. At this stage also Deccan 101 recorded the 
lowest height and all others were superior to it. inter­
actions were also significant* and n^v^ combination#
were superior to other combinations although they were on 
par*

At the fourth stage* ie. at harvest, height of 
plants increased with increasing nitrogen levels although 
n2 and n^ were on par* Among the varieties, Vijay had the 
maximum height which was on par with Histarch and Ganga 
saf ed-2 . Ageti-76 and Deccan-101 were also on par*

2* Humber 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 effect on number of leaves* but interaction 
was not significant*

At 25 DAD increase in number of leavas was noticed
i

only between nQ and levels and thereafter n^ was on par 
with n^. 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 50 DAS

V1 v2 v3 V4 VS Mean V1 V2 V3 V4 v5 Mean

no 5.5 4.5 5.5 5.5 5.0 5.2 . 8.5 8.0 8.5 9.0 7.5 3.3
al 5.5 4.0 6.0 6.0 5.5 5.4 10.0 9.0 10.0 10.0 9.5 9.6
n2 6.0 5.0 6.0 6 .0 5.S' 5.7 il.O 10 .0 11.5 10.5 o•o 10.6

n3 .6.5 5.5 6.5 6.5 ' 6,0 6.2 12.0 10.5 12.0 11.5 10.0 1 1 .2

n4 7.0 6.0 7.5 6.5 6.5 6.7 12.5 11.0 12.5 12.0 11.5 11.9

Mean 6 .1 5.0 6.3 6 .1 5.7 10.8 9.7 10.9 10.6 9.7

CD (H/V) a 0.5.4 SE (N/V) « 0.255 CD (N/V) - 0.95 S3 (N/V) « 0.448
SE for two treatments in the sa'ma block *0.57 SE for two treatments in the same block * 1.004
SE for two treatments riot in the same SE for two treatments not in the same _ - nnA

black 0,57 blocK 1‘004

°n 9.5 8.2

75 DAS 
3.6 9.3 8.6 8.8

“a 10.5 9.6 10.5 10.7 10 .1 10.3
-a 10.4 10.5 11.5 1 1 . 1 10.5 10.8

n3 12.3 11.0 11.9 11.5 10.9 11.5
“4 12.7 11.4 12 .8 12.5 1 1 .8 12,2

Mean 1 1 .1 10 .1 11.0 11.0 10.4

CD <N/V) « 0.53 SE (N/V) a 0.274
SE for two treatments in the same block =*0.591
SE for two treatments not in the same block =* 0.616 CT>CD.
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At 50 DaS also, number of leaves increased with 
increase in levels of nitrogen although n^ and n^ levels 
and n^ and n^ levels were on par* Among the varieties*
Ganga safed-2 was superior to other varieties but was on 
par with Ageti-76 and Histarch* Deccan had the lowest 
number of leaves*

During the third stage also number of leaves increased 
with increase in levels of nitrogen although n^ and n^ 
were on par* Among the varieties* Ageti-76 had the maximum 
number of leaves which was on par with Ganga safed-2 and 
Histarch*

3* Leaf Area Index (LAX)

The data on mean LAI are presented in Table 21 and
the analysis of variance in Appen&ixIV

Statistical analysis of the data revealed that 
nitrogen and varieties had significant effect on LAI*
However* interaction was not significant*

During the first stage* LAI increased with increase 
in levels of nitrogen* Although n^ and were on par* n4 

produced the highest LAI* Among the varieties# Histarch 
had the highest LAI which was on par with Vi jay# Ganga safed-2
and Ageti-76* Deccan had the lowest LAI*



Table 21 Leaf Area Index
25 DAS 50 DAS

V1 v 2 V3 V4 v5 Mean V1 V2 V3 V4 v5 Mean

ao 0.23 0.19 0 .21 0.24 0.23 0.22 2.46 2.31 2.53 2.75 2.32 2.47
“ 1 0.23 0.20 0.24 0.26 0.25 0.24 2.90 2.64 3.01 2.93 2.73 2.84
n2 0 .22 0 .21 0.24 0.26 0.25 0.24 3.22 2.94 3.41 3.07 2.91 3.11
n3 0.26 0.23 0.27 0.27 0.27 0.26 3.27 2.00 3.62 3.18 2.96 3.26
n4 0.30 0.25 0.31 0.29 0.29 0.29 3.71 3.23 3.90 3.83. 3.39 3.62

Meanl 0.25 0.22 0 .26 0.26 0.26 3.17 2.82 3.29 3.16 2.86

CD (N/V) » 0.016 SS (N/V) » 0.►00755 CD (N/V) « 0.263 SE (N/V) * 0.124
SE
SE

for two 
for two

treatments in the same block » 
treatments not in the same

block
0.0165
0.0165

s e for 
SE for

two treatments in 
two treatments not

the same block
in the same 

block

* 0.277 
0.277

75 DAS
”n 2.73 2.50 2.75 2.97 2.44 2.63

3.06 2.74 3.13 3.08 2.85 2.97
°2 3.26 3.13 3.54 3.24 3.17 3.27
“3 3.62 3.20 3.83 3.34 3.12 3.46
“4 3.81 3.56 3.96 3.94 3.54 3*76
Mean 3.30 3.02 3.44 3*31 3.06 CD03

CD (N/V) » 0*232 SE (N/V) * 0.109
SE for two treatments In the same block * 0.244
SE for two treatments not In the same

block * 0.244
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During the second stage also# DAI increased with 
increase in levels of nitrogen* But n^ was on par with 
n2 which in turn on par with n^* n4 recorded the maximum 
LAI* Varieties also differed significantly in the case 
of DAI* Ganga safed-2 had the highest LAI which was on 
par with Ageti-76 and Histarch* Deccan-101 had the lowest 
LAI which was on par with Vi jay*

During the third stage also* n^ produced the highest 
LAI which was superior to all other levels* and n2 were 
on par which were superior to n^ and nQ* Among the varie­
ties* Ganga safed-2 had the highest LAI which was on par 
with Histarch and Ageti-76* Deccan-101 had the lowest 
LAI 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 analysis of variance in Appendix V*

It was seen that nitrogen and 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 levels* 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

V1 V2 V3 V4 v5 Mean V1 V2 V3 V4 v5 Mean

°0 3.7 2.4 3.9 3.9 4.6 3.7 31.9 33.3 35.6 40.6 45.3 30.3
- 1 4.6 2.8 4.4 4.5 5.1 4.3 46.9 41.4 43.6 43.2 49.9 45.0

n2 5.0 3.2 5.6 5.3 6.0 5.0 51.7 45.7 50.9 53.5 50.9 50.6
n3 5.7 4.8 6.7 6.0 6.6 5.9 56.7 47.6 59.9 59.5 58.6 56.5
*4 7.1 5.9 7.1 7.0 7.1 6.9 62.0 49.9 65.2 66.7 67.4 62.2

-lean 5.2 3.8 5.6 5.3 5.9 50.8 43.6 51.0 52.7 54.4

CD (N/V) * 0.30 SE(N/V) « 0.142 CD (N/V) » 1.81 CD (NV) * 4..04
SE for two treatments In the same block = 0.304 SE (N/V) * 0 . 854
SE for two treatments not in the same

block a 0.323 SE for 
SE for

two treatments in the same block 
two treatments not in the same

block
* 1.826 
« 1.945

D0 50.4
75 Das 
44.1 50.4 54.2 60.6 51.9 134.5 127.3

Harvest
134.9 141.8 146.9 137.1

A
64.7 53,4 57.9 65.9 64.6 61.3 151.2 137.5 164.6 161.9 179.6 158.9

n2 65.0 57.5 68.6 69.2 71.1 66.3 139.1 156. Q 187.4 133.3 205.2 184.4
“3 71.9 64.4 84.1 73.9 78.1 74.5 223.0 - 195.9 211.0 213.8 241.9 217.1
- 4

91.6 86.4 98.7 98.4 101.3 95.3 250.8 221.7 233.3 236.3 258.7 240.2

Mean 68.7 61.2 71.9 72.3 75.2 189.7 167.8 136.3 187.4 206.5
CD (N/V) *» 2.16 CD (NV) - 4.83
SE (N/V) ■ 1.019

SE for two treatments in the same block =* 2.236 
SE for two treatments not in the same block" 2.29Q

CD (M/V) * 2.43 CD (NV) • 5.43
SE (N/V) - 1.146 

S3 for two treatments in the same block 
SE for two treatments not in the same

block

-vj
O
2.497
2.596



During the second stage also# dry weight increased 
with increase in nitrogen levels* Among the varieties#
Vi jay recorded the maximum dry weight but was on par with 
Hist arc h.'De cc on recorded the lowest dry weight* Among 
the different combinations, was superior to all other
combinations•

During the third stage also# dry weight increased 
with increase in levels of nitrogen* Among the varieties,
Vi jay continued to record the maximum dry weight and Deccan 
had the lowest* Interactions were also significant* n4v 5 

combination was found to be superior to all the other 
combinations •

Mean table revealed that at fourth stage also dry 
weight increased with increase in levels of nitrogen*
Among the varieties# Vi jay recorded the maximum dry weight 
and Deccan 101 the least* Among the combinations# 
recorded the highest dry weight*

B yield Attributes and 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



Table 23 Number of cobs/plant

V1 V2 v3 V4 V5 Mean

nQ 1*03 1.00 1.01 0.96 1.01 1.00

nl 1.07 0.99 1.16 1.11 1.13 1.10

n2 1.16 1.13 1.22 1.16 1.22 1.13

n3 1.20 1.20 1.29 1.13 1.24 1.22

n4 1.23 1*13 1.35 1.20 1.23 1.25

Mean 1.14 1.10 1.21 1.12 1.19

CD (N/V) a 0.030 CD (NV) * 0.067
SE (u/v) - 0.014

SE for two treatments In the same block » 0*030
SE for two treatments not in the same block » 0*032
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cobs/plant* Interaction was also found to be significant*

The data revealed that number of cobs Increased 
with increase in nitrogen levels* Among the varieties#
Ganga saf ed-2 had the maximum number 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 n^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 presented in Table 24a#b (k c and the analysis of 
variance in Appendix VI*

The significant effect of nitrogen and varieties 
could be observed from the mean tables* However# the 
interaction effect was significant only for the weight of 
cobs*

In the case of cob length# recorded the maximum 
cob length but was cn par with which in turn on par 
with n̂ * Among the Varieties# 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 saf ed-2*
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Table 24a Length of cobs (cm)

V1 V2 v3 v4 v5 Mean

no 11*93 9*90 11.83 11*15 11.77 11.32
*1 11.14 11 .2 1 13.54 11*97 13*08 . 12.19
n2 14*85 12*12 14*60 15.62 14.79 14.39
n3 14*49 13*36 16.34 16.17 15.66 15.21
*4 14*30 14*07 17.05 16.88 15o99 15.66

Mean 10.37 12.13 11*26 14*36 14.26

CD (N/V) a 1.043 SE (N/V) - 0.492
SB for tuo treatments in the. same block ** 1.050
SB for two treatments not in the same block ■ 1.124

Table 24b Girth of cobs (cm)

V1 v 2 V3 V4 v5 Me an

nQ 10.70 10.50 10.75 11*25 10*00 10.64
nx 11.00 11.00 12.00 12*50 11*25 11.55
n2 11.50 11*75 13.00 13.00 12.25 12.30
n3 12.50 12.00 14*25 13.90 13.50 13.23
n4 12.95 12.75 14*50 14.00 14.05 13.65

Mean 11.73 11*60 12*90 12*93 12.21

CD (N/V) - 0.616 SB (N/V) ■ 0.291
SIS for two treatments in the same block m 0*6499
SB for two treatments not In the same block « 0*6499
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Table 24c Height of cobs (g)

V1 V2 v3 V4 v5 Mean

“o 72.5 60.0 84.5 70.5 67.5 71.0

nl 87.5 06.7 101.5 111.5 106.3 9Q.7

n2 12 1.6 115.7 144.5 127.0 128.5 127.5

n3 169.5 137.0 196.0 186.0 134.5 174.6

n4 176.5 140.0 204.0 192.0 183.5 180.3

He an 125.5 108.0 146.1 137.4 135.1

CD (N/V) * 8.23 CD (NV) - 18.40
SE (N/V) 3.892

SE for two treatments in the same block *= 8.682
SE for two treatments not in the same block ■> 8.682
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Regarding the girth of cobs, nitrogen had a 
significant effect on this character* n4 produced the 
maximum girth which was on par with • Among the 
varieties# Histarch produced the maximum girth of cobs 
which Was on par with Ganga safed-2* Vijay, Ageti-76 
and Deccan-101 were also on par in this character*

Regarding weight of cobs also, nitrogen had a 
significant effect* Maximum cob weight: was produced by 
n^ treatment which was on par with n^* Among the varieties, 
Ganga safed-2 produced the maximum cob weight which was 
significantly superior to other varieties* Histarch and 
Vijay werson par and were superior to Ageti-76* Deccan 
had the lowest cob weight* The h^v^ combination was 
superior to all the other combinations in this respect*

3* Number of grains/cob

The data on the mean number of grains/cob are 
presented in Table 25 and the analysis of variance in 
Appendix VX.

It was seen that nitrogen and varieties had signi­
ficant 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 •
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®able 25 Number of grains/cob

V1 V2 V3 v4 V5 Mean

no 191.5 165.8 196*4 161.6 201.2 183.3

nl 254.7 205.0 28 1.1 232*0 257.6 246.1

n2 329.4 . 257.6 307.4 304*4 312.0 302.2

°3 336.8 358.1 392*8 385*9 370.7 373.9

n4 396*6 363.8 411.3 401.7 402.5 395.2

Mean 311*8 270.1 317.8 297.1 308.3

CD (N/V) a 19*86 SB (N/V) a 9*368
SB for two treatments In the same block « 20*673
SB for two treatments not in the same block a 21*067
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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 lOi produced the lowest number of grains/cob*

4* Thousand grain weight

The data on mean thousand grain weight are presented 
in Table 26 and the analysis of Variance in Appendix VII*

There was significant effect of nitrogen and 
Varieties 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 n^* Among the 
varieties# Ganga safed-2 recorded the highest thousand 
grain weight but was not statistically different from 
Histarch which was on par with Ageti-76* Deccan recorded 
the lowest thousand grain weight*

5* Days to silking

The data on mean number of days to silking are 
presented in Table 27 and the analysis of variance in 
Appendix VII*

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

V1 V2 V3 V4 V5 Mean

no 74*3 71.3 80*5 77.1 71.6 75.0

nl 114*2 100*6 113*3 103.9 99*9 106.4

n2 149.5 120*4 157.7 152*2 129.8 141.9

n3 131.9 168.9 198.6 195.7 136*2 186.3

n4 187.9 173.4 205.6 202.7 192.0 192.3

Mean 141*6 126*9 151.1 146.3 135.9

CD (N/V) *7.73 SS (N/V) « 3*646
SE for two treatments in the same block ® 0*049
SE for two treatments not in the same block ■ 3*199
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Table 27 Days to silking

V1 V2 V3 V4 V5 Mean

no 67.2 63.6 65.6 68.7 67.4 66.5

nl 62.6 62.1 63.1 65.1 63.4 63.3

n2 61.3 60.6 60.3 63.3 62.6 61.9

*3 59.7 59.1 59.1 60.1 61.4 59.9

n4 53.1 58.1 53.1 53.1 56.3 57.8

Mean 61.9 60.7 61.3 63.1 62.3

CD (N/V) a 0.634 CD (NV) = 1.419
SE (N/V) * 0.299

SB for two treatments In the same block * 0.637
SB for two treatments not in the same block “ 0.603
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Interaction between nitrogen and varieties was also 
significant*

The linear decrease in number of days to silking 
with increase in levels o£ nitrogen was observed from 
the mean table* There was significant difference 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* Among the 
combinations* h^Vg WQre superior to all other combinations*

6« Grain yield

The data on the mean grain yield are presented in 
Table 28 and the analysis of variance in Appendix VII.

Zt was seen 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. treatment4
was on par with that of • Among the varieties, 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*



Tables 28 Grain yield (a/ha)

V1 v 2 V3 v4 VS Mean

no 3*80 3*26 3.95 3.76 3*93 3.74

nl 12*45 11.99 13.06 12.50 12.80 12.56

n2 16*72 16.85 17.85 16.75 16.75 16.99

n3 24*75 23.27 26*78 25*64 24*99 25.08

n4 24*90 23*37 26*91 25*83 25*16 25.24

Mean 16*52 15.75 17.71 16*90 16.73

CD (N/V) ■ 0*353 CD (NV) ■ 0*788
SE (N/V) ■ 0.166

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 84^3 

and n3v3 combinations were on par and were superior to 
all the other combinations*

7* Stover yield

The data on mean stover yield are presented in 
Table 29 and the analysis of variance in Appendix VIZ*

In the case of stover yield also there was signi­
ficant effect for nitrogen and varieties* However* inter­
action was not seen significant*

The data revealed that stover yield increased with 
increase in nitrogen levels and n^ produced the maximum 
stover yield* Among the varieties* Vijay recorded the 
maximum stover yield which was significantly* superior to 
all other varieties* Ganga safed-2 was on par with Ageti-76 
which in turn on par with Histarch* Deccan 101 yielded 
the minimum quantity of straw*

8* Harvest index (HI)

The data on mean HZ are presented in Table 30 
and the analysis of variance in Appendix VII*

Statistical analysis of the data revealed that 
nitrogen and varieties had significant effect on HI* 
However* Interaction was not significant*
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Table 29 stover yield (Q/ha)

V1 V2 V3 V4 v5 Mean

no 11.42 6*72 10*20 8*90 14.21 10*69

nl 30*13 25*36 23*02 26*96 31.73 23*73

»2 37*44 36*19 37.83 35*37 39.79 37*32

n3 51*25 49.00 55*49 53.13 56*90 53.15

n4 52.75 50*61 56*59 53*68 58*65 54 *49

Mean 36*60 34*02 37.62 35.61 40*25

CD (N/V) 1*537 SS (N/V) - 0.631

SE for two treatments in the same block * 1*354
SE for two treatments not in the same block * 1*437
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Table 30 Harvest Index

V1 v 2 v3 v4 VS Mean

°0 0.246 0.250 0.273 0.277 0.193 0.249

nl 0.296 0.315 0.319 0.311 0.273 0.304

n2 0.312 0.311 0.326 0.324 0.239 0.313

«3 0.330 0.330 0.330 0.330 0.300 0.326

*4 0.330 0.330 0.330 0.330 0.310 0.323

Wean 0.303 0.305 0.318 0.310 0.276

CD (H/V) - 0.0094 SE (N/V) - 0.0044

SE for two treatments in the same block « 0.0095
SE for two treatments not in the same block * 0.0101
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It was observed that HI increased with increase 
in levels of nitrogen upto n3* The HI recorded by n^ and 
n^ treatments were on par and were significantly superior 
to all* n^ and were also on par and were superior to

Among the Varieties# Ganga Sa£ed-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.

C* Quality Aspects#
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 
significant influence on the grain protein content* 
Interaction was also significant*

The highest level of nitrogen resulted in the 
maximum protein content* Sach higher level of nitrogen 
recorded significant increase from the immediate lower 
level* Among the varieties# Ganga saf ed-2 produced the 
maximum protein 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
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Table 31 Protein content of grains {%)

V1 v 2 v3 v4 VS Naan

nQ 8.13 7.51 7.94 7.84 8.09 7.91

al 3.95 8.63 3.94 8.75 8.92 3.88

n2 9.33 10.03 10 .12 10.35 10.16 10.12

n3 10.91 10.72 11*35 10.65 11.33 10.99

n4 11.69 11.73 12.26 11*62 11.68 11.31

Naan 9.92 9.78 10.12 9.34 10.04

CD (N/V) » 0.166 CD (NV) a 0.372
SE (N/V) - 0.078

SE for two treatments in the same block *» 0.169
£E for two treatments not in the same block «■ 0.179



with Histarch and Ageti-76. Among the combinations, 
was superior to other combinations in respect o£ 

the protein content of grains.

D. Uptake of Nutrients.
Uptake of nitrogen

The data on mean intake 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 
first stage.

At 25 DAS# nitrogen uptake increased with increase 
in levels of nitrogen. 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 Di£# nitrogen uptake increased with increase 
In levels of nitrogen. Among the varieties# Vijay had the 
highest nitrogen uptake. Histarch was on par with Ganga 
saf ed-2 which in turn on par with Ageti-76. Deccan 101 
recorded the lowest uptake. Among the combinations# n^v^



25 DAS Table 32 Uptake of Nitrogen (kg/ha) 50 DAS
V1 v 2 v3 v4 v5 Mean V1 v 2 v3 v4 v5 Mean

no 4.3 2*6 4.1 5.3 4.1 33.4 31.8 35.8 35.6 37.7 34.9
-1 6*6 3.7 5.6 6.2 6.8 5.8 49.0 43.8 46.3 45.5 51.6 47.2
a2 8*6 4.8 3.8 8.6 9*3 60V6' 52.9 59.3 64.1 63.9 60.2
n3 11*1 8*5 10.5 11.5 12.3 10.8 73.1 56.1 77.5 80.0 82 . 3 73.8
n4 14.2 11.0 13.9 14.0 14.0 13.4 87.1 68.9 93.7 96.7 100.5 89*4
Mean 9*0 6*1 8.6 3.9 9.5 60.6 50.7 62.5 64.4 67.2

CD (N/V) * 0.76 SE (N/V) - 0.358 CD (N/V) - 2.37 CD (NV) - 5.30
SE for 
SE for

two treatments in the same block <* 0 
two treatments not in the same block * 0

.774
•810

SE (N/V)
SE for two 
s e for two

- 1 .1 2
treatments in the same block 
treatments not in the same

block
* 2.416
* 2.533

no
75

37.1
DAS

32*1 38.8 42.4 45.7 39.2 53.1 42.9
Harvest 
62.3 61.6 6 6 .1 57.2

- 1 57.6 48.4 54.1 60.0 55.5 55.1 73.1 56.4 87.5 82.4 90.0 77.9
n2 63*9 57.4 71.2 76.0 74.7 68.6 109.1 83.7 118.8 109.2 122.6 108.7
n3 80*4 70.5 94.6 91.5 39.6 85.3 143.8 115.4 146.1 139.4 159.1 140.8
n4 116*1 104.9 126.4 131.7 130.4 121.9 159.1 145.5 163.0 161.5 175.5 161.9

Mean 71.0 62.6 77.1 80.3 79.2 107.6 88.8 116.5 110 .8 122.7
CD (N/V) 
SE (N/V)

a
1.47

3.12 CD (NV) - 6.96 CD (N/V) 3.49 
SE (N/V) 1.646

CD (NV) - 7.81

3E for two treatments In the same block ** 3*30 SE for two treatments In the same block *3*491
»E for two treatments not in the same block * 3*30 SE for two treatments not in the sameblock *7.805

CC
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had the highest nitrogen uptake which was on par with 
n^v4 which in torn on par with n^v^ also*

During the third stage also* nitrogen uptake 
increased with nitrogen levels* Among the varieties* 
Histarch had the highest nitrogen uptake which was on 
par with Vijay* Ganga safed-2 was also on par with Vijay* 
Deccan 101 had the lowest nitrogen uptake* Among the 
combinations* n4v 5 and were on par and
recorded the highest uptake of nitrogen*

At the harvesting stage also* nitrogen uptake 
increased with increase in levels of nitrogen* Among 
the varieties* Vijay had the highest nitrogen uptake• 
Ganga safed-2 was significantly superior to Histarch 
which was on par with Ageti-76.Deccan 101 had the lowest 
N uptake* Among the combinations* n^Vg had the highest 
nitrogen uptake which was on par with •

2* 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 33 and the analysis of
variance in Appendix IX.

The data revealed that nitrogen and varieties had 
significant effect on soil residual nitrogen interaction 
was also significant*
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Table 33 Total nitrogen content of the soil {%)

V1 V2 V3 v4 V5 Mean

«0 0.060 0.060 0.033 0.025 0.0 36 0.053

nl 0.063 0.036 0.035 0.035 0.061 0.057

n2 0.093 0.087 0.035 0.035 0.061 0.063

n3 0.113 0.060 0.054 0.053 0.150 0.033

n4 0.143 0.060 0.054 0.030 0.030 0.064

CD (N/V) •0.004Q CD (NV) « 0.0107
SE (N/V) ■ 0.0023

SE for two treatments in the same block » 0*0049 
SE for two treatments not in the same block* 0.0031



Soli nitrogen content Increased upto »3 treat­
ment and thereafter it decreased* Varieties also differed 
significantly in the residual nutrients left in the soil*
Xt 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*.

Interaction was also found to be significant* Among 
the combinations, n^vr left the highest amount of nitrogen 
in soil and the lowest.

2* Available phosphorus content of the soil

The data on mean available soil phosphorus content 
are presented in Table 34 and the analysis of variance in 
Appendix XX*

The data revealed that nitrogen and varieties had 
significant effect on soil phosphorus• Interaction was not 
significant*

The higher amount of available phosphorus was 
recorded by treatment* The highest nitrogen level 
resulted in the lowest soil phosphorus content* Among the 
varieties, Deccan -10 1 had left the highest phosphorus 
content in the soil but was on par with Vi jay# Ganga safed-2 
and Ageti-76, Histarch recorded the lowest soil phosphorus 
content*
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Table 34 Available phosphorus content o£ the 
soil £ icg/ha)

V1 V2 V3 v4 V5 Mean

*0 39.0 41*6 41*6 39,0 41.3 40*5

n x 42*6 42*8 43 * 2 39*4 42*1 42*0

*2 42*5 42*3 41.9 33,6 41*6 41*4

n3 41*2 42.7 41,0 40*0 41*5 41.3

n4 40*2 40*2 39*1 39*0 41*1 39*9

Mean 41*1 a 41*9 41*4 39*2 41*5

CD (W/V) 1*08 SE (£j/v) « 0*509
S3 for two treatments in tile same block * 1*093
S3 for two treatments not in the same block® 1*159
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3* Exchangeable potassium content of the soil

The data on mean, exchangeable potassium content 
of the soil are given in Table 33 and the analysis of 
Variance in Appendix IX*

It was seen that there was significant effect of 
nitrogen and varieties on soil potassium content*
However# interaction was not significant*

as nitrogen level increased from to n̂ # exchangea­
ble potassium content of soil found to be decreased*
Among the varieties Ageti-76 recorded the lowest amount 
of exchangeable potassium in soil*
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Table 35 Exchangeable potassium content ot 
the soli < kg/Ua)

V1 V2 V3 v4 V5 He an

no 37*2 38.3 35.8 37.7 36.4 37.2

\ 37.5 33.9 38.6 40 ,4 39*2 38.9

»2 37.4 39.3 38.3 39.1 36.6 33.1

n3 38.0 38.0 33.5 37.9 37.6 38.0

**4 36.1 36.7 36.4 33.8 33.0 37.2

Mean 37.3 38.4 37,5 33,8 37.6

CO (NA) o 0.95 SE (W/V) a 0.448
SE for two treatments In the same block * 0.962
SE for two treatments not In the same block *» 1.021
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A* Vegetative Characters

The data on height of plants, number of leaves/ 
plant, leaf area index and dry weight/plant under open 
and partial shade conditions have been pooled and 
subjected to statistical analyses and the mean values 
are presented in Table 36, The analysis of variance 
are presented in Appendix X*

It was observed that interaction between treatments
t

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 be significantly superior to open 
condition*

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

B, Yield attributes and yield

The data on yield attributes and yield viz, days to 
silking, number of cobs/plant, length, girth and weight

n

III Results of pooled, analysis
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Table 36 Vegetative characters

Treatments 1. Height of plant3 (ct>J) 2. Humber of leaves

Partial shade open Partial shade Open

n0Vl
n0V2
n0V3
n0v4
“bv5
nlvl
niv2
nlv3
nlv4
nlv5
n2vl
n2v 2
n2v3
n2v4
n2v5
n3vl
n3v2
n3v3
n3V4
n3V5
n4Vl
n4V2
n4V3
n4V4
n4v5

Mean

F test 
CD (5%) 
SE

130.6 118.0 9.6 7.0
138.5 101.9 8.2 16.5
143.3 116.5 8.6 8.5
139.2 117.2 9.3 7.5
133.0 114.5 8.6 6.5
187.4 145.2 10.5 0.5
175. 8 127.1 9.6 3.0
191.3 153.4 10.5 9.5
192.4 149.6 10.7 10.0
183.0 147.8 10.1 7.5
201,7 154.7 10.4 9.0
192.4 136.9 10.6 10.0
205.2 160.8 11.5 10.0
217.8 163.9 11.1 10.0
204.2 166.7 10*5 10.0
215.9 162.1 12.3 9,0
200.6 143.9 11.0 10.0
236.4 186.6 11*9 10.5
234.3 177.4 11.6 11.0
233.8 185.5 10.9 10.5
233.8 178.9 12.7 9.5
214.9 172.9 11.4 10.5
248.4 202*2 12.8 11.5
245.3 192.8 12.5 11.5
248.7 193.9 11.8 11.5

198,1 155.0

Significant
5.408
2.651

10.7 9.4

Hot significant

[i
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Table 36 < contd.)

Treatments 3 • XtQaf Area Index 4 Dry weight/plant(g>

Partial shade Open Partial shade Open

V i 2.73 1.66 134.5 108.3
V  *

n0V2 2*50 1.55 127.3 97.0
n0V3 2.75 1.96 135.0 109.0
n0V4 2.97 1.74 141.3 114.0

v  *

n0VS 2.44 1.60 146.9 123.5
nlvl 3.06 1.93 151.2 135.6
V a 2.74 1.39 137.5 121.3
niV3 3.12 2 .19 164.6 134*5
nlV4 3.08 2.30 161.9 141.0
*lv5 2.85 1.34 179.6 147.6
*2V1 3.26 2.09 189.1 139.4
n2v2 3.13 2.30 156.3 167.1
V 3

3.54 2.35 187.4 167.3
tt2V4 3.24 2.37 133.3 177.0
»2VS 3.17 2.28 205.2 187.2
a3VI 3.62 2.30 223.0 215.5
n3V2 3.20 2.34 195.9 136.5
n3v3 3.83 2.51 211.0 192*0
n3v4 3.34 2.49 213.3 - 194.4
n3v5 3.32 2.55 242.0 290.3
n4Vl 3.81 2.33 250 .3 225.2
n4v2 3.56 2.44' 221.7 205.3
V * 3.96 2.66 233.3 221.3
n4v4 3.93 2.65 236.2 223.1
V s 3.54 2.63 258.7 240.5

Mean 2.23 2.20 137.5 163.9
3? test 

<3> (5%)
se

Hot significant significant
4 *49
2 *30
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Table 37 Yield attributes and yield

Treatments
1* Humber of cobs/ 

plant
a•Length of cob 

(cm)
3* Girth of cob 

(cm)

Vi
V a
°0V3
n0V4
Vs
Vi
V z
nlv3
nlV4
nlv5
Vil
n 2v 2
n2v3
n2V4
Vs
V l
n3v2
°3V3
n3V4
n3V5
n4Vl
n4v2
n4V3
n4v4
V s

Partial
shade

Open Partial
shade

Open Partial
shade

Open

1.03 1.00 11.93 10.51 10.70 9.00
1.00 1.00 9.90 8.48 10.50 8.50
1.01 1.00 11.33 12.14 10.75 10.25
0.96 0 .99 11.15 10.42 11.25 10.25
1.01 1.00 11.77 10.07 10.00 9.00
1.07 1.00 11.14 12.11 11.00 10.50
0.39 1.10 11.21 11.38 11.00 9.50
1.16 1.10 13.54 12.50 12.00 11.25
1.11 1.05 11.97 10.92 12.50 11.25
1.13 1.11 13.03 11.57 11.25 10.50
1.16 1.10 14.85 12.77 11.50 10.25
1.13 1.1S 12.12 12.69 11.75 10.00
1.22 1.18 14.60 13.51 13.00 12.00
1.16 1.12 15.62 12.63 13.00 12.25
1.22 1.13 14.79 13.46 12.25 11.25
1.20 1.16 14.49 14.01 12.50 12.00
1.20 1.05 13.36 13.23 12.00 10.50
1.29 1.20 16.33 15.75 14.25 13.25
1.13 1.15 16.17 15.42 13.90 13.00
1.24 1.20 15.66 14.57 13.50 12.25
1.26 1.20 14.30 14.52 12.95 12.50
1*18 1.10 14.07 13.49 12.75 11.50
1.35 1*25 17.05 16.51 14.50 13.50
1.20 1.19 16.88 15.93 14.00 13.3C
1.28 1.20 15.99 15.83 14.05 13.1(

Mean
F test 
CD(5K) 
SB

1.15 1.11 13.23 12.98 12.27
significant

0 .021
0.010

Not significant
11.2

Not significant]
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Table 37 Yield attributes and yield

1* Number of cobs/ 
Treatments plant

Partial Open 
shade

l*03
n0v2 1.00

n0v3 1*01
n0V4 0*96
n0v5 1,01
n̂ v̂  ̂ 1*07
a^v2 0*r 99
n -v , 1.161 3
n^v^ 1*11
njV5 1*13
n2v.j 1*16

n2v2 1,3,3
n2v3 1.22
■>2V4 1,16
n2v5 1.22
n3v1 1.20
n3v2 1,20
n3V3 1,29
n3v4 1*18
n3v5 1.24
n .v , 1 .264 1
n4v2 1.18
n4v3 1.35
n4v4 1.20
n4v5 1.20

2.Length o£ cob 3* Girth of cob 
(cm) (cm)

Partial
shade

open Partial
shade

Open

11.93 10.51 10.70 9.00
9.90 3.48 10.50 8.50

11.83 12.14 10.75 10*25
11.15 10.42 11.25 10.25
11.77 10.07 10.00 9.00
11.14 12.11 11.00 10.50
11.21 11.38 11.00 .9.50
13.54 12.50 12.00 11.25
11.97 10.92 12.50 11.25
13.03 11.57 11.25 10.50
14.35 12.77 11.50 10.25
12.12 12.69 11.75 10.00
14.60 13.51 13.00 12.00
15.62 12.68 13.00 12.25
14.79 13.46 12.25 11.25
14.49 14.01 12.50 12.00
13.36 13.23 12.00 10.50
16.33 15.75 14.25 13.25
16.17 15.42 13.90 13.00
15.66 14.57 13.50 12.25
14.30 14.52 12.95 12.50
14.07 13.49 12.75 11.50
17.05 16.51 14.50 13.50
16.88 15.93 14.00 13.30
15.99 15.83 14*05 13.10

1.00
1.00
1.00
0.99
1.00
1.00
1.10
1.10
1.05 
1.11  
1.10
1.15 
1.18 
1.12 
1.13
1.16
1.05 
1.20 
1.15 
1.20 
1.20  

1*10  

1.25
1.19
1.20

Mean 1.15 1.11 13.23 12.93 12.27 11.23
F test significant Not significant Not significant
CD (536) 0.021
SE 0.010
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Table 37 (contd.)

Treat­
ments

4. Weight o£ cob(g) 5.Thousand grain 
weight (g)

6. Days to silk­
ing

Partial
shade

Open Partial
shade

Open Partial
shade

open

K0V1 72*5 75.5 74.3 67.5 67.2 73.1
V 4* 

n0v2 60*0 68.5 . 71*2 63.5 63.6 63.6
n0V3 84.3 75.2 . 80.5 72.0 65.6 74.3
°0V4 70.5 73.0 . 77.1 67.0 68.7 72.8
°0VS 67.5 69.5 . 71.6 66.5 67.4 70.0
V i 57.5 85.7 114.2 101.0 , 62.6 70.0
v » 86.7 74.5 100.6 95.0 62.1 64.2
“lv3 101.5 90.0 . 113.3 96.8 63.1 71.4

111.5 37.4 103.9 96.5 65.1 63.5
"lvS 106.3 89.5 . 99.9 99.0 65.4 67.6
V i 121.6 113.9 149.5 115.0 61.8 65.0
n2v2 115.7 103.4 120.4 122.0 60.8 60*5
n2v3 144.5 113.9 157.7 130.5 60.3 68.2
n2v4 127.0 102.9 152.2 132.0 63.3 64« 3
n2V5 128.5 110 »5 129.8 121.5 62.6 65.4
“3^1 169.5 157.0 182.0 172.0 59.6 62.3
“3V2 137.0 141.5 . 168.9 165.5 59.1

«
57.8

n V 196.0 172.0 198.6 181.5 59.1 64.0
“3-4 186.0 169.5 195.7 179.0 60.1 61.6
n3v5 184.5 166.7 186.2 163.5 61.4 61.7
n4vl 176.5 161.1 183.0 174.8 53.1 ai.p
n4v2 140.5 143.9 173.4 170.7 58.1 56*9
n4v3 204.0 177.2 205.6 135.0. 58.1 61.7
n4V4 192.0 173. Q 202.7 182.0 59.1 60.3
“4-S 138.5 168.8 192.0 176.5 56.6 60.9
Mean 130.4 118.9 140.4 120.1 61.9 65.3
it tost significant Hot significant
CD (5%) 4.54
SE 2.23

Significant
1*134
0.56
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Treat­ments
7* Grain yield (q/ha) 3. stover yield 

(q/ha)
9. Harvest index

Partialshade
Open Partialshade Open Partialshade

Open

V i 3*80 2*82 11.42 10.11 0.246 0.245
W

n0V2 3*26 1.87 8. 72 9.41 0.250 0.214
n0V3 3*95 4.07 10.20 9.82 0.273 0.268
n0V4 3.76 3*89 8.90 9.74 0.277 0.256
novs 3*93 3.67 14.21 12.91 0.196 0.196
V l 12*45 10.42 30.13 25.91 0.296 0.307
nlV2 11.99 8.35 25.38 23.31 0.315 0*305
nlv3 13.06 11.55 26.02 24.57 0.320 0*316
V 4 12*50 11.06 26.96 24.01 0,311 0*314
V s 12.80 10.81 31.73 28.61 0.278 0*274
n2Vl 16*72 13.62 37.44 32.47 0.312 0*314
n2V2 16.35" 11.71 36.19 28.87 0.311 0*310
n2V3 17.85 15.34 37.83 31.14 0.326 0*332
V 4 16.75 14.66 35.37 31.17 0.324 0.325
V s 16.75 14.10 39.79 35.02 0.289 0*285
n3Vl 24*75 19.71 51.25 44.58 . 0.330 0*325
n3V2 23.27 18.19 49.00 42.13 0.325 0*325
n3V3 26.78 22.38 55.49 44.25, .0*332 0*347
n3v4 25*64 21.67 53.13 45.13 . 0*328 0*335
V s . 24*99 . 21.61 56.90. 51.28 0.303 0*305
Vi 24*90 21.09 52.75 42.22 0.330 0.318
V 2 23.37 19*37 50.80 45.32 0.325 0*319
V 3 26*91 24.61 56,59 46.03 0.332 0*341
n4V4 25.83 24.12 53.68 47.07 0.328 0*334
Vs 25*18 23.96 58,65 52.87 0.313 0*304
I1ean 16.72 14.23 36.82 32.13 0.303 0.300
F test Sot significant 
CD (5%)
SE

Significant Not significant
1*273
0*624



of cob# thousand grain weight, grain yield# straw yield 
and harvest index under both open and partial shade 
conditions have been pooled and analysed and the mean 
values are presented in Table 37* The analysis of 
variance are given in Appendix XI#

It was observed that interaction between treat­
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 cobs/plant# weight of 
cob and stover yield was observed under partial shade 
conditions* Minimum number of days to silking was also 
recorded under partial shade condition*

But regarding other characters# viz* length of 
cob# girth of cob# thousand grain weight# grain yield 
and harvest index# interaction between treatments and 
location was not significant* This revealed that all 
these characters showed similar response under both 
open and partial shade conditions*

C* Protein content of grains

The data on protein content of grains under open 
and partial shade conditions have been pooled and 
analysed and the mean values are presented in Table 38* 
The analysis of variance are presented in Appendix XII*
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Table 36 Protein content of grains 00

Treatments Partial shade Open

n0Vl 8.18 9*82
°0V2 7.51 8*82
Vs 7.94 9.72
V* 7.84 9*45
Vs 8.09 9*14

V l 8.95 11*05
nlV2 8.83 9*52
V s 8.94 10*83
nlv4 8*75 10*33
Vs 8.92 9*68

Vi 9.88 11*92
°2V2 10*08 11*04
■ V s 10*12 11*80
n2v4 10*35 11*27
Vs 10*16 11*02

V l 10.90 12*97
n3v2 10*72 11.67
n3v3 11*35 12*46
n3v4 10.65 12*58
Vs 11.33 12*41

n4vl 11*69 13*61
V a 11.78 12*32
n4v3 12.26 12*92
n4V4 11*62 13*04
n4v5 11.68 12.51
Mean 9.94 11*28

F test 
CD i$%) 
SB

Significant 
0.209 
0 .102

- - • ‘ ' -
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It was observed that interaction between treat­
ments and location was significant for protein content 
of grains* This revealed that grain protein content 
differed significantly between locations* Open condi­
tion was found to be superior to partial shade condition 
in this respect*

D* Uptake of nitrogen

The data on uptake of nitrogen under open and 
partial shade conditions have been pooled and analysed 
and the moan data are presented in Table 39* The analysis 
of variance are given in Appendix XII*

It was observed that interaction between treat­
ments and location was significant for the uptake of 
nitrogen* The maximum uptake of nitrogen was recorded 
under partial shade condition*
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Table 39 Uptake of nitrogen 1 0

Treatments Partial
shade Open

n0vl 53*1 42.6
n0V2 42.9 33.4
*0*3 62*2 46.0
n0V4 61*6 49.7
n0V5 66*1 52.8

nlvl 73.1 58.0
nlV2 S6*4 46.8
“lV3 87.5 68.0*4 4̂ W

niV4 82*4 73.6
V s  • 90.0 71.4

V l 109.1 95.3
n2V2 83.7 78.4
V 3 118.7 94.1
n2v4 109.2 107.2
n2V5 122.6 102.9
n v 143.8 130.9
n3v2 115.4 113.4
n3V3 146.1 120.0
“3-4 139.4 127.5
“3—5 159.1 125.5
“4-4 159.1 142.01

CM 
1 >o

' 145.5 125.7
“4-3 168.1 140.2
“4-4 161.5 148.1
“4-5 175.5 156.9
Mean 109.3 94.0

F test Significant
CD (5%) 3.255
SE 1.596



1 0 8

Response function of grain yield and nitrogen 
levels under open condition was explained by the quadra­
tic function

XV Response of Maize to Nitrogen

y - 15.2309 + 4.9105 x - 0.5025 x2

Under partial shade condition the response was explained 
by the quadratic function

2y ■ 18.5922 + 5.5523 x - 0.9356 x 
The mathematical and economic optimum H rate under both 
conditions are given in Table 40.

Table 40. Optimum £3 rates tinder open and partial 
shade conditions

Mathematical Economic
optimum optimum
N rate N rate

Open condition 344.33 kg/ha 178.64 kg/ha

S S S t i o n ha<1*  2 4 8 , 3 6  k g / h a  1 5 9 , 3 8  k g / h a



DISCUSSION



An investigation was carried out at the Instruc­
tional farm. College of Agriculture, Vellayani to find 
out the optimum dose of nitrogen for maize crop . and to 
screen out the best suited variety of maize for. both open 
and partial shade conditions* The results obtained on 
various aspects viz. vegetative characters yield, attributes, 
yield, quality of produce and uptake of nutrients are 
discussed hereunder*

A* Growth characters 
1* Height of plants

There was significant increase in plant height at 
all stages of growth due to the application of nitrogen 
under both open and partial shade conditions* The highest 
level of nitrogen, ie. 200 kg/ha produced the maximum height 
of 190.3 cm under open condition and 238.1 cm under partial 
shade condition* Several workers vis* Rajput at al (1970) 
and Sharma (1973) reported similar linear 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 fact that control plots recorded only lesser height 
at all stages compared to treated plots clearly indicated 
that fertiliser application will tend to increase the 
vegetative growth of plant.

DISCUSSION
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Varieties also recorded significant difference in 
plant height at all stages of plant growth under both 
situations* Under partial shade condition* Vijay and 
under open condition* Ganga safed-2 recorded maximum 
plant height* More or leas the same trend was shown by 
Histarch under partial shade and Vijay under open condi­
tions* However* Daccan-101 recorded the minimum height 
under both situations* Mandloi ot ai* (1972) found that 
Vi jay recorded the maximum plant height when compared to 
other composites and hybrids in a varietal trial*

2* Humber of leaves/plant

It was observed that nitrogen had significant effect 
on the number of leaves/plant at all stages of growth 
under both open and partial shade conditions* The highest 
level of nitrogen produced a maximum of.12*2 leaves/plant 
under partial shade condition* But under open condition* 
only 150 kg N/ha was sufficient to produce higher number of 
leaves/plant* Nitrogen being a major nutrient could signi­
ficantly increase the vegetative growth especially leaf 
production (Adetiloye at al* (1964) • Similar Increase in 
the number of leaves/plant with increasing rates of nitrogen 
was reported by Rajput et al» (1970) and Gangro (1977) • The 
fact that control plots recorded only less number of leaves/ 
plant indicates that application of nitrogen will promote



Varietal effect was also significant during all 
stages of growth, under both open and partial shade condi­
tions* Ganga saf ed-2 and Histarch produced the higher 
number of leaves/plant under open condition* But under 
partial shade# Ageti-76, Ganga safed-2 and Histarch ware 
not statistically different in the case of number of leaves/ 
plant*

3* Deaf Area Index (LAI)

It was found that nitrogen had significant effect on 
LAI under both open and partial shade situations* The highest 
LAX values of 3*76 under partial shade and 2*54 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*

Varietal 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 
conditions•

the vegetative growth of plant*
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4* Dry weight/plant

Application of nitrogen exerted prounced influence 
on the dry weight of plant at all stages of growth under 
open and partial shade conditions*' The highest level of 
nitrogen (200 kg/ha) produced the maximum dry weight of 
223*1 g/plant under open condition 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 
all 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 plants* It is observed that nitrogen had a positive 
role in increasing vegetative characters like number of 
leaves/plant# leaf area index# height of plants etc* All 
these would have directly and indirectly helped in increasing 
total dry matter yield*

The results obtained is in conformity with the 
findings of Virmani et al* (1970) and Mikhail and Shalaby
(1979) that increased application of nitrogen resulted in an 
increased dry matter production is maize* Krishnamurthy et al* 
(1974) also reported the highest value of dry matter produ­
ction with 200 kg N/ha* Stoyanov (1983) explained the 
result that increasing nitrogen rates increased the

1 1 0



I l l

chlorophyll content which is correlated with dry matter 
production*

Varietal offoot was also significant during all the 
stages under both situations* Vijay recorded tho, maximum 
dry weight both under open and partial shade conditions* 
Vijay at 200 kg N/ha produced the maximum dry weight of 
240*45 g/plant under open condition and 256*71 g/plant 
under partial shade condition*

The data on dry weight 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 stage* This may be due to 
additional accumulation of dry weight on account of reprodu­
ctive development*

B* yield attributes and Yield 

1* Number of cobs/plant

The data clearly indicated that application of nitro­
gen at different levels had a significant effect on the 
number 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
tions* A linear increase was also observed with the appli­
cation of nitrogen*
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Varieties also recorded significant difference 
in the number of cobs/plant* Under both open and partial 
shade conditions# Ganga safed-2 produced the maximum 
number of cobs/plant• Next was Vijay composite in this 
respect.

A comparison between the treated plots and control 
plots revealed that the application of nitrogen is essen­
tial for producing relatively higher number of cobs/plant. 
This finding is in conformity with the results of Sharma 
(1973)# Short et al. (1982) and Karim ot al.(1983).
Russel (1984) also observed a significant linear increase 
in cobs/plant with increased levels of nitrogen, upto 
240 Kg/ha*

Xt was also observed that the number of. cobs/plant 
is a character influenced by both nutrient status and 
varietal characters. Ganga safed-2 at 200 kg N/ha produced 
the maximum number of cobs/plant under both open and partial 
shade situations.

2. benqth of cobs

From the results it was observed that nitrogen had 
significant effect on length of cobs both under open and 
partial shade conditions. A direct linear Increase was 
observed with increasing levels of nitrogen. But the two



1 1 3

top levels did not differ significantly under partial 
shade condition* Varieties also differed significantly*
Under open condition Ganga safed-2 and under partial shade 
condition Histarch produced the longest cobs*

These findings were in conformity with the results of 
Hati and Panda (1970) • Similar increasing 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 coba

Girth of cobs was also found to increase with increasing 
levels of nitrogen under both open and partial shade condi­
tions* Highest girth was obtained with the highest level 
of nitrogen (200 kg/ha)• But the topmost two levels 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 
marginal* This finding is in conformity with the results 
of Kharkar (1960) who also found a linear increase only upto 
160 kg N/ha*

Among 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 cobs*
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Nitrogen produced a linear increase in the weight of 
cobs with Increasing levels* However# this linear increase 
was significant only upto 150 Kg/ha and thereafter the 
increase was only marginal* The trend was similar under 
both open and partial shade conditions* Similar results 
were obtained, by workers like Karim et gl* (1983). However# 
Kharkar (1980) observed a similar Increasing trend only 
upto 160 kg N/ha* Russel (1984) also got the similar 
result* It is seen that the treated plants produced a 
marked increase in cob weight compared to control plants*

Among the varieties# Ganga safed-2 had the highest 
weight of cobs under both open and partial shade conditions*

5* Number of grains/cob

(Jnder both open and partial shade conditions there was 
significant linear increase in the number of grains/cob 
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/ 
cob* Al-Rudha and Al—Younis (1978) observed such an increas­
ing trend in number of grains/cob with increasing rates of

4 * Weight of cobs
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nitrogen* Rajput ot $1 (1970) also obtained linear signi­
ficant increase upto 160 kg N/ha*

Varieties also exhibited a significant difference in 
the number of grains/cob* Under open condition Vijay had 
the highest number of grains/cob. But under partial shade 
condition# variety Ganga eafed—2 had the highest number of 
grains/cob* Ageti-76 stood next in this respect* Under 
both conditions# Deccan 101 produced the lowest number of 
grains/cob*

All the treated plots produced a marked increase in 
the nunber of grains/cob compared to control plots* Thus 
it is revealed that application of nitrogen is definitely 
beneficial in this respect*

6• Thousand grain weight

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 increase in the thousand grain 
weight upto 150 kg/ha under both situations* With 200 kg 
N/ha there was only a marginal increase in thousand grain 
weight* Similar results were observed by Shalaby and Mikhail
(1979) and Sciput et al* (1979) who recorded increased 
thousand grain weight upto 200 kg N/ha* However# Rajput ot al*
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(1970) observed this increasing trend only upto 160 leg 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 absorption 
by plant has been utilized not only for vegetative growth 
and development but also for increasing the size of seeds 
by proper filling up of the grain and better packing of 
the aleuron layers of the seed thereby contributing to a 
higher seed weight*

Among the varieties* Ganga saf ed-2 had the highest 
thousand grain weight under both open and partial shade 
conditions•

7o Davs to silking

It vias observed that nitrogen had significant effect 
in reducing the number 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 reduced by 11 days under open condition and 
9 days under partial shade condition compared to control* 
Sharma et, £l (1969) also found that days to silking was 
decreased with increasing rates of nitrogen upto 200 kg/ha* 
Mandloi_et_ ok (1972) also reported early silking with applies-
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tion of nitrogen at higher doses*

Varieties also showed difference in the number of days 
taken for silking* Among the varieties Deccan-101 required 
the lowest number of days for silking under both situations*

8* Grain yield

The data presented in Tables 11 and 28 revealed ohat 
application of nitrogen increased 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 situations* When the level of nitro­
gen increased to 200 kg/ha grain yield increased from 
20*71 q to 22*73 q/ha under open condition and from 25*03 q 
to 25*24 q/ha under partial shade condition* Thus an 
increase of 50 kg N/ha produced only a marginal 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 phenomenon was explained by Hageman and Flesher 
(I960) in the following way* The nitrates reaching the 
tops represent the excess of absorption 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 
amino acids and acid amides 4 Thus the excess of nitrate 
absorption in plant tissues induces limitation over accumu­
lation of carbohydrates in general and starch in particular 
in the seeds because of oxidation of carbohydrates to 
supply energy for nitrate reduction* Such a biochemical 
process in maize might have been responsible for a stagna­
tion in grain yield after 150 kg N/ha* However* Parr (1967) 
stated that when larger amount of is absorbed by 
plants# it is not properly reduced to due to ineffi­
cient reductase enzyme system* Thus excessive NQg 
accumulation results in plant metabolites and often limits 
the grain yield*

Varietal differences were also significant both 
under open and partial shade conditions* Variety Ganga 
safed-2 produced the highest grain yield under both situa­
tions * Under open condition# four varieties viz* Ganga 
safed-2# Histarch# Vi jay composite and Ageti-76 did not 
differ significantly and Deccan-101 recorded the lowest 
grain yield* But under shade condition# Ganga safed-2 
differed significantly from all the other varieties*
However# Histarch# Vijay composite and Ageti-76 did not 
differ significantly between one another under partial 
shade condition also* Deccan recorded the lowest grain 
yield*
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It is a wall known fact that among the major plant 
nutrients# nitrogen admittedly is the principal element 
influencing the yield of maize (Rahaja at ejl* 1957)« The 
favourable effect of nitrogen in increasing the total 
grain yield has been reported by many workers like 
Pushpangaden (1965)# sharma (1973)#.Mahesh Pal and Panwar
(1974)# Reddy and Kaliappa 1̂974) Sandhu et al* (1975) 
and Barthakur et al# (1975)* Workers like Rajput et 
(1970) and Verma and Singh (1971) specifically observed 
significant response upto 180 kg and 150 kg N/ha respec­
tively* According to workers like Reddy et al* (1977)#
Shinde and Khuspo (1973) and Prasad (197©) maize shows 
yield response only upto 150 kg N/ha* Nair et al*(1966) 
reported an yield increase in maize upto 153 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 was marginal yield

/
increase upto the highest level*

In varietal trials Sharma at al* (1969) reported the 
highest grain yield response to applied nitrogen at 200 kg/ha 
by Ganga safed-2* Brar and Khehra (1977) reported the 
highest grain yield for Vijay with 150 kg N/ha* Rao et al* 
(1978) from trials with 10 maize cvs# highest primary pro­
duction was reported by Ganga safed-2 and the concentration 
of chlorophyll contents also differed with varieties*

i
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Varietal differences ware also reported by several 
workers like sharma et al* (1970)# Hati and Panda (1970)# 
Mahesh and Panwar (1974) and Sandhu. et al# (1975)#

9® Stover yield

Nitrogen had significant influence on stover yield 
under both open and partial shade conditions# It is seen 
that the data on vegetative characters like height of 
plants# number of leaves/plant and dry weight/plant also 
increased with increasing levels of nitrogen under both 
situations# (Tables 2#3#5#19#20 and 22)# Therefore if is 
quite natural that the yield of stover which is the final 
expression of all the vegetative characters also varied 
very much on account of different levels of nitrogen#
There was a linear significant 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 
open and partial shade conditions*

The present result is in conformity with the find­
ings of several workers like Sasidhar and Sadanandan (1972) 
Kumaraswamy et al* (1975) and JDahotonda and ftahata (1977)#



10• Harvest index (HI)

la the present study it is seen that nitrogen had 
significant influence on harvest index under both open 
and partial shade conditions* The maximum HI was obtained 
at 150 kg H/ha under both conditions* When the level was 
increased to 200 kg N/ha there was slight reduction in the 
HI* It is seen that the vegetative characters were 
significantly influenced by nitrogen and at the same time 
yield and yield components were promoted only upto 150 kg 
N/ha* This may probably be the reason for the slight 
decline in the HI at the highest level of nitrogen*

Varieties also had significant 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 recorded the highest grain yield and therefore the 
HI was also high for this variety* It is also seen that 
Vijay recorded the lowest HI which produced the highest 
stover yield*

Co Quality Attributes 
Grain protein content
It is seen that the protein content of grain was 

significantly influenced by different levels of nitrogen 
under both open and partial shade conditions* There was 
significant linear increase in grain protein content with 
increasing levels of nitrogen* 200 kg W/ha produced the

1 2 2
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maximum grain protein content of 11•81% under partial 
shade and 12*90% under open conditions.

Increased application of nitrogen will definitely 
lead to adequate nitrogen supply to the plant which in 
turn will help for the conversion of higher amounts of 
carbohydrate into protein• The role of nitrogen in 
Increasing the grain protein content was reported by 
several workers such as -Reddy and Kaliappa (1974)#
Verma and Singh (1976) and Sadiq et al. (1977)• Luber et al.
(1954) reported that the crude protein percentage of 
maize increased with additional doses of nitrogen.
Genter et al. (1956) end Hunter at al. (1955) also 
reported increased protein content with higher levels of 
nitrogen.

Varieties also differed significantly in their grain 
protein content* Under open condition# Ageti-76 recorded 
the highest grain protein content. However# under partial 
shade condition# Ganga safed- had the highest grain 
protein content.

D. Uptake of nutrients 
Uptake of nitrogen
It is seen that the effect of nitrogen was significant 

on the uptake of nitrogen by plants at all stages of growth 
under both opan and partial shade conditions. There was
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progressiva increase in nitrogen uptake with increasing 
levels of nitrogen* Application of 200 kg N/ha resulted 
in the maximum uptake of 142*6 kg N/ha under open condi­
tion and 161*9 kg N/ha under partial shade condition*
Meyer (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 increased nitrogen uptake*

Varieties also differed significantly in the nitrogen 
uptake at different nitrogen levels* Vijay recorded the 
highest nitrogen uptake under both open ana partial shade ■ 
conditions* This may be due to the higher rate of dry 
matter production of Vijay variety which has been discussed 
earlier*

B« Soil nutrient status 
1* Total nitrogen content of the soil

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

Varieties also differed in their effect on residual 
soil nitrogen* Under both conditions# Histarch extracted 
maximum amount of nitrogen from soil*
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Mo significant effect was observed on available 
soil phosphorus content by different levels of nitrogen 
and varieties 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 available phosphorus 
content of the soil* This increase in phosphorus uptake 
with increased nitrogen levels is supported by several 
workers like Virmani et al* (1970) and Idris et al* (1976). 
Among the varieties Histarch extracted the maximum amount 
of phosphorus from the soil*

3* Exchangeable 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 condition, the lowest 
potassium content was observed with the highest nitrogen 
level* This revealed that the potassium absorption increa­
sed with higher levels of nitrogen* This was in conformity 
with the findings of Dass and Ranjodh Singh (1979) who 
observed an increase in potassium uptake with increase in 
nitrogen levels*

Among the varieties, Ganga safed-2 extracted maximum 
potassium from the soil under open condition and Ageti-76 
under partial shade condition*

2* Available phosphorus content, of the aoJLX
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P. Response of maize to nitrogen

The relationship between grain yield and levels 
of nitrogen was explained by the quadratic function 
given in Table 40* Under open condition, the mathematical 
and economic optimum nitrogen rates were found to be 
344*33 kg/ha and 178*64 kg/ha respectively, whereas 
under partial shade condition, the mathetmatical 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 (1973)»

Pooled analysis of the data 

A* Vegetative characters

The pooled analyses of the data on vegetative 
characters under open and partial shade conditions (Table 3& ) 
revealed that height of plants and dry weight/plant were 
maximum under partial shade condition* But the data on 
leaf area index and number of leaves/plant were 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
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in the open (Table-2) and partial shade (Table 19) 
conditions clearly indicate this tendency of plants*
This in turn will resalt in greater dry weight/plant* 
However* the exposed leaf area available was not signi­
ficantly different under open and partial shade conditions*

Xt 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 about 50 per cent of sunlight will be 
infiltrated to the ground (Hair*1979) providing appro­
priate environment in the interspaces for the proper 
vegetative growth of plants* 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 moisture. 
This situation has become further aggravated by the fact 
that the scarcity of soil moisture could not supplemented 
with irrigation as the crop was raised as fcainfed*

This is in conformity with the findings of Harry 
et jjl* (1960) who observed that com hybrids grown under 
shade performed better in vegetative characters*

1 2 8
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B# Yield attributes and yield

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

The stover yield recorded was higher under partial 
shade condition (Table 37)• This was the result of the 
better vegetative growth under partial shade condition 
(Table 36)• The number of cob3/plant and weight of cob 
recorded were also higher under partial shade condition 
(Table 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 conditions# One might expect a high yield under open 
condition especially for maise# However# the relatively 
low yield under open condition may be due to high light 
intensities in the open field as compared to partial shade 
which make the chlorophyll work faster# thereby reducing 
the C02 concentration within the leaves resulting in
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reduced photo ay nth© tic rate (Papadakis* 1966) • The 
poor uptake of nitrogen under open condition may also 
influenced the grain yield adversely (Table 39) • The 
reduced soil moisture content due to high rate of evapora­
tion in tha field (Wing and i-lachensie 1972) would have 
lead to poor absorption of nutrients under open condition*
All the above factors would have created limitations in 
realising a higher yield from the open condition*

C. Protein content of grains

The pooled analysis of the mean data on protein 
content of grains under open and partial shade conditions 
revealed that grain protein content Was high under open 
condition* This result v<ls in conformity with the findings 
of Barley et gl* (l966) • They reported that in general
there was a significant decrease in grain protein content

/

as light intensities decreased. Jain (1975) also reported 
that in dry weather* high rates of nitrogen have increased 
the protein content of tha grain*

D* Uptake of nitrogen

The pooled analysis of the mean data on uptake of 
nitrogen under open and partial shade conditions revealed 
that nitrogen uptake by plants was higher under partial 
shade condition* This higher uptake was due to the increased 
dry matter production under partial shade condition (Table 39)
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Wing and Hachenzie (1972) reported that shading increased 
the average soil moisture contents significantly* This 
increased soil moisture under partial shade would have 
promoted better vegetative growth resulting in higher

4

uptake of nitrogen*
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SUMMARY

An experiment was conducted at the instructional 
farm* College "of Agriculture# Vellayani# during 1984-85# 
to find out the response of five maise varieties via*
Ageti-76# Deccan-101, Ganga safed-2# Histarch and Vijay# 
to graded levels of nitrogen# grown under open and partial 
shade conditions simultaneously* The different 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 are summarised belows

1* The effect of nitrogen 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
ditions* The variety Ganga safed-2 under open condi­
tion and variety Vijay under partial shade condition 
produced the maximum height*

2* Nitrogen at 200 kg/ha recorded the maximum number of
leaves at all stages under both open as well as partial 
shade conditions* Varieties also had significant 
influence on the number of leaves at all stages under 
both situations* Variety Ganga safed-2 under open
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condition and variety Ageti-76 under partial shade 
condition recorded the maximum number of leaves*

Levels of nitrogen significantly 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 area index 
under open condition* But under partial shade condi­
tion 200 Kg N/ha produced the maximum LAX* Among the 
varieties, Ganga saf ed-2 recorded the maximum LAX under 
both open and partial shade 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 recorded | 
the maximum dry weight/plant under both situations*

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 
nurttber of cobs/plant under both situations*

i

While 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 open condition and varie­
ties Histarch and Vijay under partial shade conditions 
produced the maximum cob length*
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7* Nitrogen rates of 150 kg/ha and, 200 Kg/ha wars on
par In respect of girth and weight of cobs under 
both open and partial shade conditions* In general# 
variefcieiTGanga safed-2 and Histarch performed well 
and almost similar under both conditions*

8* The maximum number of grains/cob was produced by
nitrogen at 200 kg/ha under open condition* But under 
partial shade condition# nitrogen at 150 kg/ha was as 
good as 200 kg/ha in this respect* The varieties 
Vi Jay and Ganga safed-2 produced the maximum number 
of grains/cob under open and partial shade conditions 
respectively*

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

10• An increase in the levels of nitrogen from 50 to 200 kg/hi I
significantly reduced the number of days to silking 
under both open and partial shade conditions* The 
variety Deccan-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 
wore on par under both open and partial shade condi­
tions in respect of grain yield. The variety,
Ganga safed-2 produced the maximum grain yield under 
both open and partial shade conditions.

Maximum stover yield 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 content of grain was recorded by 
nitrogen at 200 kg/ha under both open and partial 
shade situations. The variety# Ageti-76 under open 
and variety# Ganga safed-2 under partial shade 
produced the maximum protein content of grains at 
200 kg N/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 uptake of nitrogen was observed at 200 kg N/ha 
at all stages under both open and partial shade 
conditions. The variety# Vijay recorded the maximum
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uptake of nitrogen under both open and partial 
shade situations*

16* The total nitrogen content of soil was significantly 
influenced by the levels of nitrogen under both 
open and partial shade conditions* The variety* 
Histarch extracted the maximum nitrogen from the 
soil under both situations*

17* The available phosphorus content of soil did not 
vary much with the levels of nitrogen 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 variety Histarch extracted the maximum phosphorus 
from the soil*

18* Exchangeable potassium content of soil also did not 
vary much with the levels of nitrogen under open 
condition* Hotvever, under partial shade situation, 
exchangeable 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-2 extracted maximum potassium under 
open condition*
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19* Economic optimum levels of nitrogen were worked out 
to be 173*64 kg/ha and 159*38 kg/ha under open and 
partial shade situations respectively.

20* Pooled analysis of the data revealed that the
vegetative characters height of plants* dry weight/ 
plant etc* performed better under partial shade 
condition* However* the yield and yield attributes 
were as good under partial shade situation as that 
of open condition*

Future line of work

Maize being a new crop being Introduced to Kerala* 
detailed investigations on the management aspects are 
required* The different levels of phosphorus and potash 
also may be tried to find out the role of those nutrients 
on the growth and yield of maize under Kerala conditions*
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ûner. proc# 617-621#

Thien# 3#J# and Me Fee# W#W# (1969) Influence of nitrogen 
on P absorption and translocation in Zea mays. 
soil Sci# Soc# Amor. Proc# ^4 s 87-90*

Tripathi# S.S. (1978)• Response of composite maize to 
different level of « and P. Indian J# Aqric# Res# 
12(4) ”  ”

Vatsa# R.k## Raman# K#V. and Sachan# R.s. (1977)# Soil 
nitrogen fractions in relation to availability of 
ii to maize# Panfcnacjar J. Res# ^(1) * 47-51#

Verma# ■ B.s* and Singh# R*R. (1976)• Effect of M# moisture 
regime and plant density on grain yield and quality 
of hybrid maize. Indian J# Aqron ^(4) i 441-445.



xiv
Verma# B.s. and Singh# R.R. (1971)* Effects of different 

levels of K and Plant density on the yield of 
maize hybrids under spring conditions. Indian 
J. Agron. 15̂ (4) e 331-392

Virmani# S.M. Dhaliwal# A.s. and Randhava# R.S. (1970). 
Effect of N on the uptake and utilization of soil 
and fertilizer phosphorus* J. Ras. Punjab. Aaric. 
Uni. £(3)8 308-311. "

Wing# C. and Mackenzie# A.J. (1972)• Effects of shading 
and K on growth of com under field conditions. 
Plant and sol 131 .(1) 1 57-70.

Xahya# S. and Andrew# R.H. (1961). ftitrogen concentra­
tion and yield of maize as influenced by environ­ment* In Agronomy Abstracts. 73rd Annual Meeting 
American Soc. Aaron.

Zabelyi# K.B. (i960). Response ot raaiza to, fertilizers
in an irrigated crop rotation. AorekhimlYa 58-60*

* Original not seen



APPENDICES



Appendix la
Weather data during the cropping period (1904-85)

Standard Temperature (°c)
week Date Rainfall.   — ■ Humidity
Number (mm) Maximum Minimum (%)

41 October 8-14 9*6
42 15-21 0
43 . A. 22-28 19.9
44 October 29-4th 

Nov*
0

45 NOV* 5-11 42*5
46 « 12-1Q 25*2
47 it 19-25 53*3
48 NOV* 26-2nd

Dec* 4*6
49 Dec* 3-9 5*4
50 it 10-16 . 0
51 n 17-23 0
52 M 24-31 0
1 January 1-7 11*7
2 M 0-14 0
3 If 15-21 0
4 M 22-28 0
5 n 20-4th 

Fob*
0

29*25 23*11 78.93
30*11 21*71 65*36
30*25 22*46 76.57
30*32 23*71 74.21
30*75 23*93 75*93
30.64 24*04 79.79
30*21 23*50 81.71
30*36 23*86 85 *00
30*54 23*50 65*07
30.79 21*57 60*14
30.17 20.21 75*00
30*84 20.70 77.56
30*54 21*61 77*93
30*36 22*39 82*14
30.71 22*30 00*13
30*81 22*10 79*36
30*40 21.70 80*50



Weather data- Average values for the past 25 years
(1959-1983)

Appendix lb

Temperature( C)
Month fell

(mm) Maximum Minimum
Humidity

January 34.62 30.96 22.39 79.69
February 36.00 31.37 22.85 32.03
March 35.06 32.20 23.94 81.00
April 87.97 32.33 25.02 82.93
Play 194.33 31.81 24.39 84.69
June 286.67 30.47 23.91 84.92
JUly 216.90 29.77 23.43 87.05
August 143.89 29.80 23.20 83.92
September 149.61 30.10 23.34 35.64
October 255.60 29.76 23.74 37.29
November 205.82 29.95 23.71 86.76
December 73.30 30.69 23.23 34.56



Appendix-II

Analysis of variance - height o£ plant
Open condition

source df Mean square U n MtfAA ̂25DAS 50D/'S
75DAS

n3rV69b

Treat (adj) 24 33.03 1171.24 1612.88 1661.69
N 4

#*191.66
**

6506.27
**

3113.19
ft*

3331.31
V 4 * »329.39 376.11 1290.91 **1379.33
N X V 16 1.35 36*27

**
67.05 52.37

Blocks within
rep 3 0.93 31.23 38.33 52.73
Intra block 
error 16 3.01 20.15 13.40 22.54

. Partial shade condition

Source
I to an square

HaryeetCUE.
25

DAS
50

DAS
75

DAS

Treat (adj) 24 250.02 2752.13 2777.96 2934.54** ** ** **N 4 963.44 15537.03 15464.91 15621.94
V ' 4 . *243.40 **753.44 A*806.44 1079.73
N x  V 16 72.73 54.41 **99.11 226*33
Blocks within 
rep 0 233.33 11.35 22.09 178.33
intra block 
error 16 54.32 34.51 12.35 147.26

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



Appendix III 
Analysis of variance - Humber of leaves/plant

open condition

Source d£ Mean square
25. DAS1 , 50 DAS 75 DAS

Treat (adj) 24 1.98 3.98 4.61
N
V

4
4

AW7.33*3.38
19.27
3*17

**20*93.tJr3.88
N X V 16 0.29 0.36 0.71
Slocks within 
Rep 8 0.31 0.32 0.48

Xntra block error 16 0.44 0.81 0.70

Partial shade condition

Source d£
Mean square

25 DAS 50 DAS 75 DAS

Treat (adj)
£J
V

24
4
4

1.16*
3.73w
2.63

3.99A*
19.53*
3.53

3.23**
16*46*
1.98

H X V 16 0.13 0.22 0.23
slocks within 
Rep 8 0.23 0.47 0.60

Zntra block error 16 0.33 1.0075 0.32

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



APPENDIX V 
Analysis of variance - Dry weight/plant

Open condition

Source df
Mean square

25 DAS 50 DAS. 75 DAS Harvest

Treat (adj) 24 3.93 205*85 377*79 3675.34
N 4

a a
16*30

a a
733.96

a a

2158*40
A #

20916*97
V 4

«r«
5.83

A A
332*69

*
42*11

AA
873*78

N X  V 16 0.32
itit

42*11 16*55
AA

65*32
Blocks within 
R e p 8 0*12 17.63 9.01 7.56

Intra block 
error 16 0*22 6*03 9*78 11*10

- Partial shade condition

Source df
Mean square

25 DAS 50 DAS 75 DAS Harvest

Treat (adj) 24 3.86 136*47 509*89 3294*01
» 4

• A A
16*15

a a

878.33
a a

2687*79
AA

17536.31
V 4 a a6*36 aa171.98 **237*80 AA1384*13
N X  V 16 0*16 a a17*12 AA20*93 A A85*91
Blocks within 
R © P .

8 0*35 12.96 6*71 10*23
intra block 
error 16 0*08 2*39 4*72 5*73

** significant at X% level
* significant at 5% level



Appendix IV 
Analysis of variance - Laaf Area Index

Open condition

source dfi
Mean square

25 DAS 50 DAS 75 DAS

Treat (adj) 24 0*0012A* 0.209 0*23**
N 4 0*0051 1*040 1.13
V 4 0.001$ 0.154 O.lJ
K x V 16 0*0001 0.015 0*02
Blocks within 
Rep 8 o.opoi 0*023 0*03

Intra block error 16 0*0001 0*024 0*02

Partial shade condition

Source df
Mean square

25 DAS 50 DAS » 75 DAS

Treat (adj) 24 0*0020 0*408 0.43
« 4 **0 *0073 **liQ79 1*92

V 4 0*003? 0.42? 0*66

N x V 16 C.0003 0*035 0*07

Blocks within
Rep
Intra block error

8
16

0.0003
0.0003

0*051
0*077

0*08
1.01

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



APPENDIX VI
Analysis of variance - Number of cobs/pi ant, length of cob, girth of cob, weight of cob

and Number of grains/cob
open condition

source df
Mean square

Number of 
cobs/piant

Length of 
cob

Girth of 
cob

Weight of 
cob

Number of 
grains/cob

Treat (adj)
N
V
N X V
Blocks within 
Rep.
Intra block 
error

24
4
4
16

8

16

0.02-28
0.057**0.0076**0.0031

0.0008

0.0005

8.49*#41.26**6.35
0.82

0.51

0.42

4.29**17.74**7.35
0.16

0.22

0.37

3181.52
18266.63**532.16

72.59

28.21

33.94

8772.08
50619.56
608.94
350.99

321.00

137.58

pgrti§l shade condition
Treat (adj) 24 0.0219 3.46 3.37 4225.03 14060.13** ** ** ** **N 4 0.1027 36.33 15.01 22464.00 79534.25* * ** *V 4 0.0199 10.63 3.94 2110.31 3580.50* *NxV 16 0.0023 0.95 0.32 193.97 311.50
Blocks within 
Rep 8 0.0051 6.42 0.32 22.49 519.70
Intra block
error 16 0.0008 0.94 0.42 75.37 410.05

** Significant at 1% level
* Significant at 554 level



APPENDIX VII
Analysis of variance - Thousand grain weight# Days to silking# Grain yield# stover

yield# harvest index and protein content of grains
Open condition

Mean square
source d£ Thousand

grain
weight

Days to silking
Grain yield stover yield Harvest index Protein 

content 
of grains

Treat (adj)
N
V

24
4
4

3062.00
22885.42
163.84

48. 8| 
230. 
57.60

100«3£ 
503.60 
50.37

406.29Art
2374.83
55.90

0.0030 
0.01£| 
0.0034

3.95*rt21.10if*2.26
B x V 16 30.68 1.21 12.00 1.75 0.0001 0.08
Blocks within 
Hep 8 26.92 10.83 22.51 5.61 0.0011 0.22
Intra block 
error 16 26.76 1.40 11.72 1.76 0.00005 0.04

Partial shade condition

Treat (adj)
N
V

24
4
4

4476.20 
25603.SS 

885.$I

20.74
109.11
7.9$

138.11
821.02
4o99

566.54
3331.0$

rtft54.48

0.0022
O.OOsS
o . o o l l

4.21Art24.69
rt0.19

N x V
Blocks within 
Rep

16
8

90.72
77.49

l.$4
4.31

o M

0.15
3.42
5.75

0.00023
0.0003

Hit0.10
0.09

Intra block 
error 16 62.35 0.34 0.14 1.60 0.0001 0.03

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



APPENDIX VIII 
Analysis of variance - Uptaka of nitrogen

Open condition

Source df
Neon square

25 DAS 50 DAS 75 DAS Harvest

Treat (adj)
N
V

24
4
4

23*24**113*40
fc'k20*23

731*16
3189.55
765.08

1467.87
3491.20
172.,6S

2839*52
16102.51
834*2?

N X V 16 1.4& 103*21 35*34 25*06
Blocks within 
Rep 6 0*27 . 33*70 . 22*64 7*06
Intra block 
error 16 0*57 10*95 45*41 23.98

Partial shade condition

Source df Naan square
25 DAS 50 DAS 75 DAS Harvest

Treat (adj)
N
V

24
4
4

26*78**141*01-17.32

867*54
4603.97
396*32

1786.57
10051.15
534*34

3404*21
13659*22
1644*03

N X V 16 0*47 _ **51*11 33*28 30. Si
Blocks within 
Rep* 3 1*13 12.39 7.43 43*79
Intra block 
error 16 0*54 5*23 10*36 10.84

** Significant at 154 level 
* Significant at 554 level



APPENDIX XX
Analysis of variance - Total nitrogen content of soil, available

phosphorus content of soil and exchangeable 
potassium content of soil

Open condition

Mean square
Cl 17 Total nitrogen 

content of soil
Available phosphorus 
content of soil

Exchangeable 
potassium 
content of soil

Treat (adj) 24 0*0014 0*78 1*95
H 4 0w0§§ 1*33 1*42
V 4 0.001 0*41 5*03
N x V 16 0*0011 0.73 1.27
Blocks within rep* 8 0.0001 1*06 4 *08
intra block error 16 0*0002 1*46 1*29

Partial shade condition

Total (adj) 24 0*0024 3.19 3*14
N 4 0.0010 6.60 7*40
V 4 0.0062#* 11.12 4*60
N x V 16 0*0015 1*43 1*68
Blocks within rep* 6 0 *00006 3.70 2.99
Intra block error 16 0*000025 1*04 0*81

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



APPENDIX X
Analysis of variance — Pooled analysis of vegetative characters

Mean square
Height of Humber of Leaf Area Dry weight/
plant leaves/plant Index plant

Location (D 1 22466.5 23.32 13.24 4317.38
Treat (adj) 24 2199.12 3.53 0.27 3425.46
N 4 11092.06 18.53 1.42 19085.34
V 4 1053.09 1.94 0.16 1301.47
N X  V 16 62.39 0.18 0.01 41.43
Treat x Location 24 85.80 0.38 0.022 59.21
Error 32 13.075 0.255 0.006 4.21

** Significant at 1% level



APPENDIX XI
Analysis of variance — Pooled analysis of yield attributes and yield

Source df
Mean square

Humber of 
cobs per 
plant

Length of 
cob

Girth of 
cob

Weight of 
cob

Thousand 
grain weight

Location 1 0.022 7.62 13.73 1740.56 1896.31
Treat (adj) 24 0.016 8.07 3.75 3643.53 4133.19
fi 4 0.073 33.24 16.32 20226.53 24203.83
V 4 0.013 7.80 5.40 1173.72 440.34
N X  V 16 0.0015 0.54 0.19 114.04 36.60

** *Treat x Location 24 0.0013 0.41 0.085 60.49 35.92
Error 32 0.0003 0.34 0.20 27.33 22.28

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

(contd.)



APPENDIX XI (Contd.)

source d£
Mean square

Days to silking Grain yield Stover yield Harvest index

Location 1 144.16 77.80 269.02 0*000033
Treat (adj) 24 30.93 121.45 431.66 0.0025
N 4 163.36 715.71 2S31.35 0.0117
V 4 20.47 10.37 52.59 0.00295
N  X V 16 0.51 0.525 1.50 0.000136
Treat x Location 24 3.7$ 1.20 4.91 0.000057
Error 32 0.44 2.96 0.84 0.0000375

** Significant; at \% level 
* Significant at 5/i level



APPENDIX XII
Analysis of variance - Pooled analysis of protein

content of grain and Uptake of 
nitrogen

Source df
Hean square

Protein content 
of grain

Uptake of 
nitrogen

Location 1 22.33 2790.19
Treat (adj) 24 3.95 3121.36
N 4 22.63 17515.45
V 4 0.73 1132.74
H x V 16 0.033 20.74
Treat x Location 24 0.126 **31*09

• Error 32 0.016 8.70

** Significant at 124 level 
* Significant at 5/4 level
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abstract

An experiment was conducted at the Instructional 
farm# College of Agriculture# Vellayani, to find out the 
response of maiae varieties to graded levels of nitrogen 
grown under open and partial shade conditions simultaneously 
with different levels of nitrogen vis. 0# 50# 100#150 and 
200 kg/ha and five varieties via. Ageti-76# Deccan-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 treatment combinations.

Nitrogen had significant effect on plant height# 
number of leaves# leaf area index and dry matter production 
and the highest values were recorded at 200 kg N/ha under 
both open and partial shade conditions. Under open condition# 
variety Ganga 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 recorded the highest 
number of cobs/plant# length of cob and number 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 condition 150 kg N/ha was sufficient 
to produce the maximum length# girth and weight of cobs# 
number of grains/cob and thousand grain weight where as 
200 kg N/ha produced the maximum number of cobs/plant.
The variety Ganga safod-2 performed good in these characters 
under both open and partial shade conditions* Minimum number 
of days to silking was recorded by Deccan-101 at 200 kg N/ha 
under both conditions*

Grain and straw yields were the highest with 150 and 
200 kg N/ha respectively under both open and partial shade 
conditions* Variety Ganga saf ed-2 produced the maximum grain 
yield and Vijay recorded the maximum stover yield under both 
open and partial shade conditions*

Protein content of grains and nitrogen uptake were 
maximum at 200 kg N/ha tinder both open and partial shade 
conditions* Varieties Ageti-76 under open and Ganga sa£ed-2 
under partial shade condition recorded the highest protein 
content of grain. Variety Vijay recorded the maximum nitrogen 
uptake under both conditions.

Application of 150 kg N/ha was sufficient to produce 
the maximum harvest index under both situations* Variety 
Ganga saf ed-2 recorded the maximum harvest index under both 
situations *



Total nitrogen content of soil 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 and Ageti-76 extracted maximum phosphorus and 
potassium respectively under partial shade condition*




