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1* IHTRODUCTIOH

Maiso (zca mays ; occupies a unique position among 
foodgrains because of its adaptability to vddo range of soil 
and climatic conditions. It ic one of tho important crops 
which not only me etc tho dietary needs of nan but provides 
raw materials for a vddo variety of industrial products also. 
Because of tho above qualities and also of its world vddo 
distribution and lower prioo, maiso has a vddor range of uses 
than any other cereal* It is used in direct human consumption 
in industrially processed foods, as a livestock food* In ■ 
addition, industrial non-food products Xihe starches are also 
produced from maiso* Recently thero has boon intcroct in 
using noise for othanol production as a substitute for petroleum 
based fuels.

- It- has been provod beyond doubt that use of hybrid 
variotioa is the hoy to higher yields in maiso* Hybrid maiso 
being a hoavy feeder is found to bo very rccponsivo to fertilises 
nutrients. The avorage grain yield of noise in India is 
reported to bo very low (1 ton/ha)* Howovezy the yields upto 
11*5 t/ha have boon reported at certain î laccs through improved 
agronomic practice a (Jain, I9SI). It Is very correctly said, 
“tine sun never cots on a growing maiso crop". Shis Is because 
of its physiological adaptability to widely varying agro climatic 
condition.
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INTRODUCTION



1. IHTHODUCTIOH

Halzo (£oa mays 1 *; occupies a unique position among 
foodgrains because of its adaptability to vide range of soil 
and climatic conditions* It is ono of tho important crops 
which not only moots tho diotary needs of nan but provides 
raw materials for a vride variety of industrial products also* 
Because of tho above qualities and also of its world v/ido 
distribution and lower price* noise has a wider range of uses 
than any othor cereal* It is used in diroet human consumption 
in industrially processed foods* os a livestock food. In - 
addition, industrial non-food products like starches ore also 
produced from main©* Recently thoro has been interest in 
using maize for othanol production as a substitute for petroleum 
based fuels.

- It .has been proved beyond doubt that uso of hybrid 
varieties is tho hoy to hi^hor yields in maize. Hybrid noizo 
being a heavy feeder is found to bo very responsive to fertilizer 
nutrients. Tho average grain yield of noise in India is 
reported to bo very low (1 ton/ha) • However, the yields upto 
11*5 t/ha have boon reported at certain places through improved 
agronomic practices (Jain, I 98 I )  • It is very correctly said, 
"the sun never cots on a growing maize crop". This is because 
of its physiological adaptability to widely varying agroclimatic 
condition.
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Fertilisation of noise with nitrogen plays on 
important role in increasing productivity. Identification, 
of suitable variety raid optimum do so of nitrogen is an 
important stop towards securing higher yield in naiso.
Crop brcodorc havo dcvolopcd hybrid and composite anise 
Varieties which havo much greater yield potentials than the 
indogonous snico varieties. Several researchers liho 
noonahshi ot al ( 1 9 ? 5 / >  Sharma ( I 9? 8 ; , denjodh Pingh ot al 
(193l ) f Halmani ot nl (1980), singh (1932), Singh ot al 
(198̂ ,; and Patol .et al (1985; have reî ortcd that suitable 
maize varieties and proper nitrogen fertilisation havo 
profound i’iflucnec on yielding ability of nniso.

High yield potential of hybrid and comp0cite noise 
had load its, cultivation in different parte of tho country. 
For the exploitation of yield potentials from these 
composites and hybrids also, proper fertilisation is a must. 
On account of tho vast variation in the ngroclinatic regions 
of tho country it is very important to initiate studies to 
scroon out tho most suitable hybrids or eonpoeitoc and the 
nont economic level of nitrogen.

In Kerala it Id not grown extensively c;:oopt in tho 
border areas of Tamil Hadu and Karnataka. however, creator 
possibilities exist in the martially shaded areas under 
coconut trees for tho cultivation of noise in the state as 
revealed in a previous experiment conducted at Volloyani.
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Another potontial area available for tho purpose io tho 
rice fallows cprcad over tho entire state with sufficient 
courcc of irrlection* However, suitable variety of noise
and nitrogen dore have not boon identified and or the rico 
fallov; situation so far- Therefore an experiment har: been 
conducted in tho rico fallows durine tho summer season v/ith 
the foilov;inc objectiveo-

1* To find out the most cuitablo variety of noise to be 
crov/n under rice follows condition.

. To fi:: up the optimum docc of nitrogen for each variety 
under rice fallow?: condition.



REVIEW OF LITERATURE



The available literature on the influence of 
nitrogen on various growth characters, yiold components and 
yield, quality parameters and uptake of major nutrients by 
maize crop are reviewed here under.

2.1. Growth Characters

Growth characters of maize aro probably more limited 
by a deficiency in nitrogen than by any other nutrient 
(Gangwar and Kalra, 1981). Considerable improvements in 
the general growth and drymatter accumulation of maize 
plants by the application of fertilizer nitrogen have been 
reported by workers like Ahlav/at et al (1975) and Singh and 
Guleria (1979)*

2.1.1. Plant height

Hitrogen application has a positive effect on height 
of plants. Nair et al (I966) reported that there was a 
linear increase in plant height with Increasing levels of 
nitrogen. Rajput .et al (1970) suggested that the increase 
in nitrogen rates were accompanied by a linear increase in 
plant height upto a level of 160 kg N/ha. According to 
Hati and Panda (1970) increase in the rates of fertilisers 
resulted in an increase in plant height, sumbali and 
Omprakash (1971) reported that nitrogen had shown a 
significant increase in plant height and maximum height of

2. REVIEW OF LITERATURE
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290 cm was recorded at 120 leg N/ha. Mandloi et al (1972) 
concluded that the crop growth expressed by plant height 
v/as successively improved with an increase in the rate , of

1
nitrogen* Sharma (1973) in his studies on the response of

1

maize to nitrogen fertilization revealed.that the increasing 
rates of applied nitrogen increased the plant height. 
Rajagopal and Morachan (197*0 observed that nitrogen signi
ficantly increased the plant height. Rajan .et al (197*0 
reported that the plant height was maximum at the highest 
dose of nitrogen (120 kg N/ha). Sattar et al (1975) found 
that maximum plant height was given by flint maize with 
180 kg N/ha. El-Sharkawy et al (1975) observed that the 
plant height was increased with increasing nitrogen appli
cation. According to Rathore ̂ t al (1975) there v/as a 
steady increase in plant height v/ith increasing levels of 
nitrogen. They also reported that the plant height of 
variety Vi jay was higher than Gamga-101, jbut .the difference 
recorded was not significant. The result of experiment 
conducted by Gangro (1977) revealed that the increase in 
applied nitrogen upto 300 kg N/ha increased the plant height 
Again Gangro (1978) reported a linear increase in stem 
height v/ith increasing rates of nitrogen upto 200 kg/ha. 
Mohammed et al (1978) reported that the height per plant 
increased significantly with increasing levels of nitrogen.
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According to Salem and Aly (1979) there was no 
significant difference /between oultivars in plant height*
I-luthulcrishnan and Subramonian (1980) reported that the plant 
height increased linearly v/ith increasing levels of nitrogen 
fertilisation. shafenale ot al. (198I) suggested that the 
growth components of maize were increased by increasing 
nitrogen fertiliser levels. Singh .et al. (1982) reported 
that nitrogen application to maize increased the plant height. 
Similar trend was observed by Chao et al. (1982) and Salem 
et al. (1983). Adeteliyo et al. (1984) suggested that in 
maize shoots, stem growth appeared to have been influenced 
mostly by nitrogen application.

However, reduction in plant height with increase in
nitrogen levels was also reported by many workers.. El-Hattab 1 \ ■ ■ ’> 
et al. (1980) obtained a decrease in plant height vdth increa
sing nitrogen rate. Yahya and Andrew (198!) also observed a 
negative response in plant height. Russel (1984) reported 
that the effects of nitrogen treatments were not significant 
for plant height. Farah et al. (1984) reported a positive 
but diminishing response to increasing levels of nitrogen in 
terms of plant height.

2.1.2. Humber of leaves -per -plant.

According to Rajput et al. (!9?0) number of leaves ‘ 
increased linearly vdth increasing levels of nitrogenous
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fertilisers. Hat! and Panda (1970) reported linear inoreaeo 
in the number of leaves per plant with increasing nitrogen 
rates. sumbali and OmpraJcash (1971) reported that e von though 
the number of leaves per plant was not affected significantly 
with increasing levels of nitrogen individually, tho maximum 
number of leaves was recorded at 90hg N/ha. The results of 
experiment conducted by Gangro (1977) showed increase in the 
number of leaves per plant with increased rate of nitrogen.
Yahya and Andrew (1981; showed significant linear increase in 
loaf -number with increasing levels of nitrogen. Adotiloye 
ot al. (1984-) suggested that the leaf growth has been influenced 
mostly by nitrogen fertilisation.

2.1*3* Leaf Area Index.

Saxena and Singh (19 5̂) estimated the use of a factor
o. 75 for converting the product of length and maximum width of 
malse leaves to a closed approximation ,of the actual leaf area.

Hat! and panda (197°) suggested that the loaf area por 
plant increased as a result of the increases in the rate of 
fertilisers. According to Rajagopal and riorachan (19?^) 
differences In LAI was reported to be increased by the appli
cation of nitrogenous fertilizers. Krlshnamcu>rthy et al. (197*fr) 
reported that increasing rates of nitrogen had a significant 
effect on leaf area index. studies conducted by Kuznetsov (1979)
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revealed that the increasing fertiliser nitrogen rates 
from 60 to 180 kg/ha increased the leaf area index. She 
results of experiment conducted tty Krishnamonrthy (1975) 
indicated that summer planting exhibited faster growth of 
crop enabling early achievement of larger leaf area index, 
later Gangro (1977) showed that the leaf area index was 
increased with increasing nitrogen levels. Ignatova (1978) 
reported that -the applied fertilisers increased tho leaf 
area per plant. Mikhail and Shalaby (1979) found that high 
rates, of nitrogen had a significant influence on leaf area 
index. Athar (1979) studied the physiological characteris
tics of hybrids and found that the mean leaf area index 
increased v/ith increased application of nitrogen fertilisers 
and the mean leaf area index at high grain yields occurred 
at 100 kg I-J/ha. Investigation carried out by Elias et al.
(1979) revealed that increased rates of nitrogen had a posti- 
tivoy effect on leaf area index and maximum dry matter yield 
was obtained at a leaf area index of 5*5*

Later El-Hattab et al. (1980) showed that leaf area 
and leaf area index wore increased with increasing nitrogen 
rates and the leaf area index was greatest at silking, 
studies conducted by Gangwar and Kalra (I98I) found that the 
leaf area Index of rainfed maize increased with increase in 
nitrogen rates from to 12C kg N/ha.
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Hagy (1902) suggested -that "the highest yields were 
associated vdth 6-6.12 leaf,area index. According to 
Salem et al« (1983) nitrogen application indr eased tho 
leaf area index significantly.

2.1.4. Davs to silking

Studies conducted "by Sharma (1970)) revealed that 
the application of higher doses of nitrogen enhanced the 
days to maturity by a wools* According to Mandloi ct al. 
(1972) early silking was recorded with the application of 
nitrogen at different dose. They also found that the 
number of days to silking after planting was significantly 
loss by 6-10 days vdth the application of 160 kg, H/ha.
Sharma (1973) suggested that increasing the rates of 
applied nitrogen decreased the days to silking.

Rathore et al*(1976) found that the silking was 
earlier vdth 160 kg N/ha by a margin of 10 days over 
control. This result was in accordance vdth the results 
of shama and Gupta (1968). Athar (1979) reported that 
the days to 5^# silking increased with increasing plant 
population but decreased vdth increased nitrogen ferti
lization.

El-Hattab et al. (1980) found that increasing level 
of nitrogen led to early silking. Later Xadav et al.
(1983) observed that the application of 70-120 kg N/ha 
encouraged the days to silking by 5 to 7 days.

I



However, according to Hair ot al. (1966) earlincss 
is cobbing was not significantly influenced by the various 
nitrogen treatments.

2.1.5. Drymatter Production

Virmani et al. (1970) reported that increasing 
nitrogen rates upto 150 kg/ha had a significant cffeot on 
drymatter production Later Chan and Llackonj;lc (1972) found 
that the nitrogen increased the drymatter yields during 
vegetative growth. Gill et al. (1972) found significant 
increased in drymatter yield with increasing nitrogdn levels 
upto 100 kg/ha v/hile Krislinamccorthy et al.(1979) in a varie
tal trial reported that tho highest value of drymatter v/aa 
recorded by Deccan with 200 kg H/ha- Agarwal et al. (1979/ 
reported that there was a significant increase in the yield 
of drymatter v/ith increase in nitrogen application. Accor
ding to Ahlawat et al.(1975) nitrogen fertilisation increased 
tho drymatter accumulation and the rate of drymatter accumu-

* .1

lation \ms'faster In nitrogen fertilised plants and the per 
plant dryv/eight increased continuously upto 90-95 days.

Later, Martin (1978; suggested that the highest 
drymatter yields v/ere obtained v/ith the combinations contain
ing the highest proportion of nitrogen. Hamioca et al.(1979j 
and Mikhail and Shalaby (1979) reported an increasing trend 
in drymatter production v/ith increased nitrogen rates.
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Kuznetsov (1979) observed that there was a relationship 
between fertilizer rates^ increases in biomass production 
and drymatter accumulation.

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

Stoyahov (1983) reported that increasing Mg. rates 
favourably influenced the chlorophyll content which inturn 
was correlated with drymatter accumulation. Later 
Meisinger et al-(1985) found that the 00m  drymatter yields 
exhibited strong nitrogen response.

2.2. Components
\

2.2.1. Number of Cobs per -plant

Studies conducted by Singh (196 )̂ showed that 
nitrogen increased the number of cobs per plant. Sharma 
et al. (I969) reported that increasing rates of nitrogen 
had a significant effect on the number of cobs per plant. 
Sharma (1973) also reported an increase in the number of
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cobs per plant with Increased rates of applied nitrogen. 
Later, Sattar et al.(1975) observed higher number of cobs 
per plant with 120 kg N/ha. Rathore et al.(1976) found that 
tho number of cobs per plant increased significantly with 
increase in nitrogen levels.

The results of field trials conducted by Brar and 
Khehra (1977) revealed that there was an increasd in the 
number of cobs per unit area vdth increased rate of applied 
nitrogen upto 150 kg/ha. According to Kayodo and Agboola 
(1981; nitrogen affected the number of cobs per plant.
Later Short et al. (1982; also reported an increase in 
number of cobs per plant vdth increased nitrogen, similar 
trend in number of cobs per plant was reported by Karim 
et al. (1983; and Adetilove et al. (1984-). Russel (198 )̂ 
also observed significant linear increase in the number of 
ears per plant vdth increased nitrogen levels upto 24-0 Kg li/l

2.2-2. Number of grains por cob

Rajput et al.(1970) reported that increasing levels 
of nitrogen not only increased the number of cobs per plant, 
but Increased the number of grains per cob also, sflnfrlior 
trend was seen by Arora et ali(1973;. sattar et al. (1975; 
observed a higher number of grains per ear vdth 120 kg w/ha. 
According to Rathore et al.(I976; the number of grains per 
cob showed a linear increase with increasing levels of 
nitrogen upto I60 kg/ha.



Krislmam(U)rthy _et al. (1977) found that the variety 
Vijay had &he highest number of grains (991) per ear. , ' ' 
Later Al-Rudha and Al-Younis (1978) observed an increasing 
trend in number of grains per cob with increasing rates of 
nitrogen. Kharkar (1980) reported a linear increase in the 
grain weight per ear with increasing levels of nitrogen. 
Muthukrishnan and Subramonian (1980) found that the number 
of grains per ear showed a positive effect v/ith each 
additional level of applied nitrogen.

i

2.2.3. Length of Cob

Hati and Panda (1970) reported a linear ̂ increase 
in cob length with increase in fertiliser nitrogen upto 
100 kg/ha. However, according to Rathore et^al. (1976) the 
length of cob increased linearly upto 160 kg N/ha. Further 
Gangro (1978) observed that the ear length was increased 
v/ith increase in applied nitrogen upto 200 kg Nh/ha.
Similar increasing trend in earlength with increased 
nitrogen upto 200 kg N/ha was reported by Shalaby and 
Mikhail (1979) and Sciput et al.(1979). El-Hattab et al.
(I980) also reported a similar trend with all, yield com
ponents. Studies conducted by Muthukrishnan and Subramo
nian (1980) revealed that the length of cob was increased 
v/ith increasing levels of \ /nitrogen in ov. Ganga-5»

. 1 3

i

The results of esperiment conducted by Subramonian



ct al. (I982, revealed that tho cob length aschibitcd 
progressive increase with each additional levol of nitroger 
starting from 60 kg ll/ha. Lator Russel (19£&) observed a 
significant linear roponse in ear length higher dosoe of 
nitrogen. Adotiloyo et al. (198̂ -) also observed an incre
ase in cob length with nitrogen fertilisation.

However, Karin et al.(I983, suggested that the car
s

length was unaffooted by nitrogen fertilisation-
\

2*2.^. Girth of Gobs
Hair at al. (1966) found that there was an increase 

in the girth of cob with increase in nitrogon levels. 
El-sharkawy ct al. (1976) reported an increaeo in the 
dianoter of cobs upto 10^ kg ri/ha- Rathore et al. (19?6; 
observed that tho thickness of cob increased linearly in 
girth upto 160 kg fi/ha. subramonian at al. (1982; also 
reported significant increase in the girth of cob with 
increasing levels of applied nitrogen. Recent investiga
tion by Rugsol (198^  showed significant linear response 
in tho ear diameter with different levels of nitrogen.

2-2.5* Height of Cob

In field trails conducted, Hair et al.(1966; 
reported an increase in nitrogen level. Hati and Panda 
(1970; roportod a linear increase in cob weight with

1 4
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increase in fertiliser nitrogen upto 100 leg N/ha. Tho 
results of investigation clono by Rajan and Sankaran (197̂ 1 
revealed that tho cob v/oight was influenced mainly by 
different levels of nitrogen fertilisation. Rathore et al. 
(19?6; found significant increase in the weight of cobs with 
the addition of nitrogen upto 160 leg N/ha. The results of 
field trial conducted by Brar and Khehra (1977/ revealed an 
increase in cob weight upto 150 leg N/ha. similar increasing 
trend in cob weight with increased nitrogen upto 200 kg/ha 
m s  reported by Shalaby and Mikhail (1979)* sciput et al.
C3-979> * El-Hattab ot al.(1980) and Karim .et al. (1983).
But according to Kharkar (I98O) the increase in cob weight 
was only upto 160 kg H/ha.

2.2.6. Thousand grain weight

According to Singh (196 )̂ application of nitrogen 
fertilizers increased the weight of grains. But studies 
conducted by Nair et al. (1966) revealed that nitrogen 
levels, /had no significant effect on the test weight of 
grains. However, there was a progressive trend showing that 
as nitrogen level increased the test weight was also incre
ased. The lack of significance may be because tho differ
ence between levels of nitrogen may not be sufficient to 
show a significant increase in the test weight of grains.

Rajput et-al. (1970) reported that nitrogen levels
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upto l6o kg/ha increased the thousand grain weight significantly* 
Tripaihi (19 71) observed that the best weight of grains increased 
linearly with Increasing nitrogen levels, sliarma (1973) also 
observed a linear increase in thousand grain weight v;ith increased 
rate of applied nitrogen. Rajan and sankaran (197 )̂ found that 
the grain weight v/as influenced chiefly by levels of nitrogen.

According to Rathore et al. (1976) thousand grain v;ei$it 
increased progressively with increasing levels of nitrogen upto 160 

kg/ha after v;hich it showed a negative trend. Later Subramonian 
(1977; reported that applied nitrogen increased the thousand grain 
weight. Krishnam(U;rthy ot al. (1977) found the lowest thousand grain 
weight (232 g) in Gv. Vijay.

Al-Rudha and Al-Younis (1973) observed an increase in thousand 
grain weight upto 120 kg H/ha. However, according to ccipu.t et al.
(1979) the increasing trend in thousand grain weight was scon upto 
200 kg N/ha. shalaby and r/Eikhail (1979) also observed increased 
thousand grain weight v/ith 200 kg N/ha. But Kharkar (I980) in his 
rainfed trials v/ith hybrids recorded a linear response only upto 
160 kg M/ha.

Studies conducted by Muthukrishnan and subramonian {I98O; 
revealed that increasing levels of nitrogen increased the thousand 
grain weight. iTho reseats of investigation done by Subramonian et al. 
(1982) showed that the test weight of grain increased v/ith successive 
application of nitrogen.
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Later Russel (198*1-; reported a linear increase in thousand 
grain weight upto 2*K) kg N/ha.

2.3. Yield

Nair et al. (1966) observed a linear Increase in 
grain yield, of maize vzith fertilizer nitrogen at different 
levels. According to Singh (196?), the grain yiolds 
increased with increasing levels of applied nitrogen only 
upto 89*6? kg/ha, but higher rates v/ore not effective*
Singh and Sharma (1968; found significant increase in 
grain yield with 80 kg M/ha. Nair and Bains (I968) 
reported that the highest yields were obtained with 120 kg 
M/ha. But Overton and Long (I969} in their studies with 
graded doses of nitrogen in maize observed maximum grain 
yield at 150 kg N/ha.

Tewary et al* (1970) reported a linear increaso 
in grain yield with 150 kg N/ha. Hati and panda (1970) 
observed a linear increase in grain yield with fertiliser 
nitrogen upto 100 kg N/ha, v/hore as Rajput ot al. (I970) 
reported a linear increase in grain yield upto 180 kg N/ha. 
Verma and ;.>ingh (19 71; reported that increasing nitrogen 
rates from zero to 150 kg/ha increased the average grain 
yields from 0*97 to 3*07 t/ha and further increase in 
nitrogen rates decreased the yields. Tho linear response
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of maize upto 180 kg N/ha was reported by shah et al. (1971,
f \

Stiabali and Omprakash (1971) obtained -maximum grain yield
with 120 leg N/ha. But Srivastava _eji al.' (1971) observed a

■ \significant yield increase with nitrogeh level upto 160 kg
1  ̂ \  v .N/ha. According to Rathi and Ali (1972^ application of 

nitrogen exerted a linear increse in graî i yield^uV^o ‘fche 
highest dose of 120 kg N/ha. Similar linear incrdgise'ln 
grain yield was reported by Sasidhar and sadanandan (1972) v 
during cumor in red loam soils of Kerala. Mandloi et al.
(1972) showed a significant increase in grain yield with 
increase in nitrogen lovel upto 160 kg N/ha.

studies conducted by sinha and Umar (1972) indicated 
that the yield of maize increased with nitrogen application 
upto 165 kg/ha, but decreased at 220 kg/ha. Applied nitro
gen showed both positive linear end a negative quadratic 
effect on yields. With the higher nitrogen rates increases

1

in yield resulted from nitrogen fertilization, but the 
yields decreased at nitrogen rates above 22^ kg/ha (Powell: 
and Webb, 1972).. Krishnamocrthy and Weeks (1972) also 
observed an increase in grain yield upto 160 kg N/ha, but 
declined beyond this level. But Power et al.(1972) reported 
that the corn production was highest at 110 kg N/ha.

f.lalik (1973) found a significant increase in grain 
yield upto 120 kg N/ha, v/hllo Arora ot al. (1973) obtained a 
significant yield increase upto 150 kg N/ha. significant 
increase in yield with 80 kg N/ha was reported by Dungarwal 
et al. (1973).



Joginder Singh (19?4) reported that tho. application of . 
nitrogen from zero to 24o kg N/ha increased the grain yields.
The results of experiment conducted by slianmughacSundaram ot al.
(1974) * Showed that increasing nitrogen rates from nil to 72 

kg/ha increased grain yields femm 3*41 to 5*19 t/ha. Rajan 
and Sankaran (1974) rocordod the maximum grain yield v/ith 12o 
kg. N/ha. This v/as in agreement v/ith the studies conducted by 
Agrav/al ot al. (1974) * Rajan et al. (19?4j and Reddy and 
Kaliappa (19740*

The results of trials conducted by Bharfthalcur et al.
(1975) and .’lehta and Kothari (1975; during summer revealed that 
the nitrogen rates of l6o kg/ha resulted increase in the average 
grain yield* But Kumarasv/amy jet al. (1974. observed a linear 
inorease in grain yield v/ith increasing nitrogen application 
upto 180 kg/ha. There v/as an increase in grain yield with 
increase in nitrogen rates though not significant as reported 
by Naidu and Reddy (1975) • sandhu ot al. (1975) obtained the 
highest average yield of 6.19 t/ha at 150 kg. n/ha and lowest 
yield of 3.91 t/ha.^/ere obtained at 59 kg. N/ha.

ftathu Singh .et al*(1975j observed that in sandy loam 1 

soil, increasing nitrogen rates from zero to 120 kg. N/ha 
increased the grain yields from 1.4-9 to 2.9 t/ha. El-sharkav/y 
°t al.(1975; and Verma and Singh (1975/ observed a linear 
inorease in grain yield upto 120 kg. N/ha, after which led to

19
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reduction In yield. But significant response v/ore obtained 
by I-Ioclu et al. (19?6) upto 80 kg H/ha.

Reddy et al. (1977)» Brar and Khehra (1977) and 
Bhushan ot al;'( 1977) found a significant yield increase with 
increase in applied nitrogen upto 150 kg/ha. The results of 
experiment conducted by Santos and Olson (1977) revealed that

• 1

nitrogen fertilisers significantly increased the grain yields 
"out there v/as no significant difference in yield betweon nitrogci 
applied at 73 or 130 kg/ha. Raut and Ali (1977) reported an 
increase in grain yield upto 180 kg H/ha. Vatca et al.(1977)i r~wn~
obtained the highest grain yield v/ith 200 kg H/ha* Dahotonde 
and Rahata (1977) reported inorcased grain yields upto 230 kg 
H/ha. Gonsalcs et al. (197?) reported that the best yield of 
^.89 t/ha v/as obtained from plot given 120 kg H/ha.

Shukla et al«(19?8) in their studies on the response of 
rainfod ciaisc to nitrogen application revealed that the highest 
grain yield was obtained v/ith' 60 kg H/ha. Tripathi (1978/,
Singh and Sheo Prasad (19?8) Hussein and Hanna (1978)* Al-Rudha 
and Al-Younis (1978/ and Hera et al. (1978) obtained yield res
ponses only upto 120 kg H/ha. Studios conducted by r.lohammed 
et al.(1973; and Prasad (19?3j revealed that tho grain yields 
Incx’eacod significantly v/ith increasing nitrogen rates upto 
150 kg N/ha. Ranjodh Singh et al.(l979) observed high response 
to nitrogen application upto 83 kg H/ha. However- shamna ot al.



(1979) sood et al.(1979) observed significant response of 
fertilizer nitrogen upto ISO kg N/ha. But Rendig and Broadbcnt 
(1979) found 'that 180 kg and 350 leg N/ha were not significantly 
different in yield response. Koraicm et al. (1979) reported a 
linear increase in grain yield with nitrogen levels upto 225 kg/ 
ha but was depressed by higher rates. Shalaby and r.likhail 
(1979) and salon and Aly (1979; reported an increasing trend in 
grain yiold with, increasing rates of nitrogen* Sciput ot al. 
(1979; and Elias ot al<(1979) also reported increased grain 
yield unto 200 and 170 kg Il/ha respectively. But Palacios
(1979) found -that 1^0 kg N/ha was tho most efficient nitrogen 
rate, Zabolyi (I980), Dev et al. (1980,, and Haleaani ot al. 
(198u) reported an yiold increase upto 150 kg N/ha. The results 
of trials conducted by Kapur and Rana (1930) and Inshin (1980) 
showed significant yield response to nitrogen fertilisers upto 
120 kg/ha* Yforkers like Nagdoff and Amadon (1980), Grove ot al. 
(19SC) t Gulcria and Singh (IpSo) El-Hattab et a3..(1980), Gawael
(1980) , Khaidiar (1980) Effimov and Naumenko (1980) also recorded 
similar observations. ,

Etano jlovio and pcmtovic (1931; in their studios observed 
that tho optimum rate of nitrogen was 130 kg/ha. iiato and 
Ciobanu (I98I) found that the economic optimum nitrogen rato was 
98 - 127 kg/ha. According to Ilera and TJihalia (1931.. highest 
grain yields were obtained with 160 kg N/ha. But Gangwar and 
Kalra (I98I; and Eingh ot al. (1931; found rosponso only upto 
120 kg Il/ha. loo kg N/ha was found to increase tho grain yield
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I ? \according to Baltaaar (1981), s-orkar and sinhu {19814 ahd
\ \

Eayodc and Agboola (1931)*

Ciobanu (I98I) reported that tho na-im\p grain yield v;cr\ 
achieved with 128 - 1?8 kg nitrogen and more economic yields
were obtained with 87 - 12? kg/ha. According sb Tionu et, al.

\ \(1981, 'idle economically optirxia rate of nitro£an\rangcd from 
1?S to I8& kg/ha. But Knapp and Raid (1981) suggested that\tho 
optiaua nitrogen was 120 to 180 kg n/ha. Goteanot^ ot al. (198i;. 
found that increasing nltrogca rates frees 0 - 100 2̂ /jha 
increased tho grain yield* Barca ot nl. (I98I) observes. 00 kg 
H/ha is tho Qntirsua fertiliser dose for obtaining profitable
yield of high yielding variation of maize* . \

\

■xil'ajlcvic (1982) suggested -fee opticus nitrogen rate for 
obtaining economic return as 1^0 kg n/ha* But Slarinkovic (I982) 
and Barnard and liomhy (1982) observed yield response upto 
1 5c kg H/ha. rubraadaiaa et ,al*(1902j and Uiort et al. (1982, 
and EucJca (1982/ found that tho application of graded doccc of 
nitrogen s Mbitod pronounced effect on grain yield* But the 
fcicgicst yield being acldoved with 120 kg n/ha as reported by 
Beddy and patil (1982) and Tripathi and Singh (I9&8). Bala- 
subranordac and ringh (I982) observed higher yield response to 
nitrogen and they found that the calculated nitrogen rato for 
EKrtosa yield tsc 17?..5 ssg H/ha.



Later Okajima et al. (1933) Rouf and Islam (1983; 
observed that maise responds well upto 2co kg ri/ha. According 
to Curie and savic (1983; maize grain yield showed appreciable 
response to nitrogen rates upto 100 kg/ha. Several workers 
vis., Huq (1933) Salem et al.(19.83)* suwanarit et al. (1983., 
Kumar ot al. (1983; reported that increasing nitrogen rate 
increased tho grain yield. Yadav et al. (1983; observed yield 
response only upto 120 kg n/ha.

Grain yiold of maize increased significantly vdth inoreas 
in nitrogen upto 99 kg/ha (Singh ot al., 1984) * Barah ct al.
(1984) observed the yiold response upto 321 kg N/ha. According 
to El-Kattab and Gholth (1984) grain yield increased from 3.63 

to 6.7 t/̂ ja with Increasing nitrogen rates. This results was in 
agreement with the studies of Belov/ ot al. (1934; and Bagal 
and shinglo (1984;»

Hcgrilla et al. (1984; in thoir studies conducted under 
non-irrigated condition revealed that the most economic nitrogen 
rate for grain production was 143 kg N/ha. Increased grain 
yield duo to nitrogenous fertilisation was reported by Brar and 
Bhajan fingh (1984), Yahya (1984) podolok (1984) Kitur 
ot al.(1934).

Isfan (1985; found significant yiolcl increase with 
increased nitrogen rates. According to palmer (1985, yiold



responded to nitrogen application and generally the yields 
were higher in dry season than in wet season. But Patel ot al.
(1985) found increased grain yield due to nitrogen application 
only upto 120 kg N/ha.

From the results of trial conducted by Gjanamoorthy and 
Iruthayaraj (1986;, it is seen that the maize crop was the best 
remunerative crop in respect of yield, not profit, per day 
income and per rupee invested at a spacing of 50 x 20 cm with 
120 kg N/ha.

2.3*1*2. Grain yield of different varieties

sharma and Gupta (1963) reported a significant increaso 
in grain yield of maiso variety Ganga safed-2 with increasing 
levels of nitrogen upto 100 kg/ha and there was further non
significant increase with l6o-25o kg N/ha. Sharma et al. (1969) 
also observed a highest grain yield response to applied 
nitrogen at 200 kg/fcia in Ganga safed-2. Sharma (1970) in his 
experiment observed that the hybrid Ganga-5 out yielded Vijay 
and tho economic optimum do so of nitrogen was in between 145 and 
164 kg/ha. pande ct al.(19?0) found that the grain yiold of 
hybrid maize out yielded tho local varieties. Bapna and Trivodi
(1971) also reported a linear increaso in grain yield in Ganga 
saged -2 with 150 kg N/ha. But r-athak et al. (I97I) found that 
the hybrids recorded a largo increment in yield with loc kg N/ha.
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According to Sinha and Umar (1972) Ganga safed-2 proved superior 
to tho hybrids- Che results of trial conducted by Jain et al.
(1972) indicated that tho hybrid Ganga-3 and composite Vijay 
gave significantly higher grain yields.

sharma (1973) showed that tho Cv. Hi-Starch gave an average 
yiold of 8.08 t/ha-’ Experiment was conducted by Chaudhary ot al.
(1973) with recently ovplved maise hybrids and composites and 
found that they differ in their yield potential and Ganga safed 
-2 yielded significantly higher than all other gennplasm. 
According to them, among tho composites Vijay gave significantly 
higher yiold.

raheshpal and Panwar (1974; reported that Ganga-iOl,
Ganga-3 and 2ype 41 gave linear responses to nitrogen upto 
l44>lcg n/ha, and the grain yields at this level of nitrogen 
wore 3*32, 4.82 and 3-10 t/ha respectively. r.ieenakshi et al. 
(1975) reported that tho hybrids Deccan and Hi-starch gave 
higher grain yields v/ith an liPK schedule of 132-66-44 kg/ha 
in summer season and they found that Hi-starch is suited for 
summer alone.

Shidcla and Bhar&v/ogj (1976) found that the average graxhn 
yield of maise hybrid Ganga-5 increased from 2.2 to 3*34 t/ha 
v/ith increasing nitrogen rates from 30 to 6o I:g H/ha. Khah 
and singh (1979) reported that the hybrids and composites 
yielded 3*1 to 4.04 t/ha. According to Rkka et al. (1977),



grain yields of raaise cv* Vi jay increased from 3.26 to 3*9 
t/lia vdth increasing nitrogen rates from 80 to l6e kg li/ha.
/But Krishnamaorthy (1977) obtained a grain yield of8.68 t/ha 
in Vi jay at 120 !:g ri/ha* shindo and Khuspe (197 3; formed 
that tho grain yield of Ganga-5 and Ganga Safed-2 given 0-159 
kg N/ha increased linearly from 2.35 to 4.64 t/ha vdth increase 
in nitrogen rates. sharma (19?8j reported that the eoonomlc 
optimum rate was 145-164 kg/ha and the highest grain yield 
was obtained vdth hybrid cv. Ganga-5*

According to Ranjodh Singh et al. (I98O) tho grain yiold 
of cv. Vi jay, Ganga-5 and Ganga safed-2 were 2,893,21 and 3*57 
t/ha respectively. With regard to the varietal responses,
Rai et al. (1931; observed that average yield of Hi-starch 
during Rabi season was 6.4 t/ha where as during Khariff it ' 
was 3*5 t/ha. darkar and Sinha (I98I) found that the grain

‘  1yields of Agethi-̂ 76 and Vi jay v;oro 3*03 t/ha and 2.99 t/ha
* 1rospoctivelyi

According to Eingh et al. (1982) Ganga Gafed-2 was 
proved as most adaptable among the Indian hybrids followed by 
Vijay and Ganga-4.

Contrary to the above findings, some workers observed 
non-significant response and even negative response. Naidu 
and Reddy (19?5) indicated that the varieties in grain yield 
due to nitrogen' levels was not significant. Again Verna,



and Singh (1976) observed an yield reduction v/ith rates of 
applied nitrogen above 120 kg H/ha. shx&la and 3$rdv/tg (1976; 
also reported a decreasing trend in yield vdth higher'doses of 
nitrogen abovo 6o kg H/ha. Later singh et al. (1978/ also 
obtained same results vdth nitrogen rates above 6o kg/ha. Khan 
et al. (I980) reported that nitrogen had no effect on grain 
yield. According to Santos £&<%£....ni (1983, the increasing

1nitrogen rates accelerated the competition between ear differen- 
ciation and final harvest and thus inhibited grain formation which 
resulted in reduction in grain yield per plant.

2*3*2. Stover yield.

Hair et ali (I966) found that increase in nitrogen levels 
increased the yield of stover. This v/as in agreement vdth the 
results obtained by Singh (1967) and Singh and sharma (1968),
Bapna and Trivedi (19?1) and Tripathi (1972). According to 
sacighar and sadanandan (1972) also higher levels of nitrogen 
vis, 120 kg/ha gave significantly higher yield of stover. This 
result is in conformity v/ith the findings of sumbali and Omprahash 
(1972/ v/ho reported progressive increase in stover yields v/ith 
increasing levels of nitrogen.

Thore v/as considerable increase in straw yield vdth every 
increment of nitrogen as suggested by shanmughasundaram ot al. 
(197̂ ;. Kuaarasv/amy (1975) observed that nitrogen fertilization



progressively increased the straw yield. Mehta and Kothari
(1975) obtained a stover yield of 93 quintals per hectare at 
20C kg H/ha. But later £l-sharfcarwy et al. (1976) obtained tho 
highest stover yield vdth 10** kg w/ha. According to Verma and 
Singh (19?6; nitrogen application upto 120 kg n/ha increased 
the straw yields, cantos and Olson (1977/ found significant* 
differences in silage yields v/ith increasing levels of 
nitrogen. But Dahotonde and Raljate (1977 j reported an increase 
in stray/ yield from 2 .2 1 to 5*02 t/ha vdth nitrogen rates from 
sera to 250 kg/ha.

According to singh and sheoprasad (1978, application of 
120 kg H/ha progrossivoly produced the highest stover yield, 
similar increaso in stover yield was reported by several workers 
like shalaby and Mikhail (1979)» El-Baisary et al. (I980) and 
Pineda et al. (I98I) v/ith nitrogen levels upto 200 kg, 150 kg 
and 12C kg Ji/ha respectively.

Gawad ot al.(198G; reported that stray/ weight increased 
v/ith increasing nitrogen application. Ranjodh Singh et al. 
(1980., reported that the stover yields of Vi jay, Ganga-5 and 
Ganga safed-2 were 6*31* 6.9 and 8.0 t/ha respectively, singh 
et al. (1982) suggested that the otover yield improved with 
different levels of nitrogen application. Barnard and Hornby
(1982) observed significant increaeo in the forage yield upto
150 kg N/ha.
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riiilvhoil and shalaby (1979) reported that the harvest index 
increased with increased nitrogen rates, similar result v/as 
obtained by Elias et al.(1979) also.

Investigations conducted by Grove t et al* t!98o) revealed 
that there v/as no significant change in harvest indent vdth 
increasing fertiliser nitrogen rates. According to Uemcoff
(I983) harvest index v/as the same for high as v/ell as low 
nitrogen levels.

2-4.1. Effect of nitrogen on grain quality.

Increased protein content due to application of nitrogen 
v/as reported by many workers-, vis, Luber et al. (1954;, Hunter and 
Yunger (1955)' and Puntamkar et al. (1965)*

l.abshina and Moslov (196?) found that the protein content 
of maiso grain v/as progressively and significant increased by 
increasing tho nitrogen levels.

Investigation oarried out by shukla and V/as say (1970, found 
that the high protein content is not only a varietal character 
but it can be increased to 10.42$ by tho application of nitrogenoui 
fertilisers at the rate of 112 kg H/ha. Tripathi <19 71/. also fount 
increased protein content with increasing levels of nitrogen*

2.3*3* Harvest Index.
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cingh Verna et al. (1972) found that Increased doses of nitrogen 
application increased tho protein content in grains. Gill et al. 
(19?2; reported that application of nitrogen © ICC kg/ha showed 
% marked increaso in crude protein content of hybrid mise.

Studies conducted by Gupta et al. ( 1972} revealed -that the 
nitrogen concentration and hence &he crude protein in grain v;crc 
significantly increased by tho application of nitrogen. Sinha 
and Uaar (1972, observed that the protein content increased with 
increasing levels of nitrogen. This was in agreement with the 
findings of Chowdhary et al*(1973)*

According to Shamugasundaraa et al. (197^) the effect of 
increasod fertiliser was seen in the crude protein content of 
grain which was increased upto 72 kg n/ha and there after it 
declined. Rajagosal et al*(19?^i reported that the differont 
levels of nitrogen increasod the protein content of tho whole 
plant. Reddy and Kaliappa (197̂ ) conducted studies on the effect 
of graded doses of nitrogen on the protein content of grain in 
maise and found that the grain protein content in inaise increased 
v/ith increase in applied nitrogn upto 150 kg/ha. perry and Olson 
(3-975) also found that nitrogen levels influenced the protein 
contont of grain. Verna and singh (19?6) found that the protein 
content of grain was improved by Increased nitrogen application. 
Subramonian (1977/ found an.increase in grain protein content 
with increased doses of nitrogen fertilisers.
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Investigation:: carried out by Sadia .et al* (1977; found 
that the nitrogen fertilisation upto 200 l;g M/ha increased the 
protein content of grain* According to Rcndig and Jinenoa 
(1978) as tho level of nitrogen fertilisers increased, nitrogen 
concentration in tho grain rises as a result of which the 
protein content was increased. Gangro (19?Q) in his study found 
that the grain protein content was increased by increase in 
applied nitrogen. The results hf experiment conducted by 
Lixandru et al. (1979) showed that grain protein content ranged 
from 10.1 to 11*8# at 100 kg Il/ha*. Rendig and Broadbent 11979) 
reported that grain crude protein content increased from soro 
to lo>5 when applied nitrogen increased from scro to 90 kg/ha to 1 

I80 and 360 kg H/ha. Bffimov and Haumenko (1980) found that the 
application of nitrogen fertilisers increased the protein content. 
This was in confirmation vdth the findings0 Gawad (I9S0} and 
£l«Hattab et al.(I98O).

saad et al. (I98I) reported tiiat grain protein content shov/ed 
an increase from 11*75 to 15*5?$ which increasing nitrogen rates* 
Increasing nitrogen rates from 0-180 kg/ha increased the grain, 
protein contents (Gotmanets et al., 1981}

Yahya and Andrew (I98I) and shafshak ct al. (198I; observed 
a similar increasing trend in protein content with higher levels 
of applied nitrogen.
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Hercy George and r-lphamDedok.unju (1993) found that the crude 
protein yield of maiso could "be increased significantly by the 
application of fertilizers © l6o:8o*8o kg ZSPK/ha.

i

2.5*1» Effect of nitrogen on the uptake of major nutrients.

An understanding of soil plant relationships, plant 
nutrition and fertilisation requires a knowledge of variability 
of the ehonical composition and uptake of elements by tho plants.

Studies conducted by Pathak et al.(1971) found that tho 
increasing levels of nitrogen fertilisation increased the 
nutrient uptake of maize, saxena and Gautam (1971) reported 
that there.was a trend for increase in tho nitrogen content as 
the nitrogen level was raised upto lj& kg n/ha. The results of 
enraeriment conducted by Palivjal and r.laliv/al (1971) revealed that 
the uptake of nitrogen was increased at all stages of plant 
grovrfch. . v.dth the application fertilizers. Later Pathak and 
Tevreiri (1972./ reported an increase in the nitrogen and phosphorus 
content of maize plant mad decrease in potassium content v;ith 
increasing levels of nitrogen. They also reported that the 
total uptake of nutrients was higher in hybrids than local 
varieties.

According to Khora and Tyagi (1972) maize crop varieties 
differ in their nutrient removal and therefore in their ferti
liser requirements. They found that y Ganga-5 removes 2.78 kg 
nitrogen per one quintal production of grain where as VI jay
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removes only 2-65 kg nitrogen per quintal of grain* There m s  an 
appreciable increase in coil nitrogen uptake byamaise crop which 
increased with increase in applied nitrogen, levels* Kahapatra and 
Jha (1973) reported a nutrient uptake of 150 kg to 250 kg nitrogen, 
35-90 kg pgG,, and 100-200 leg K^o/ha for maize crop of dooo kg grain 
per hectare. Rajan and Sankaran (197^ reported that the nutrient 
uptake by the crop was indr eased, for each increment of nitrogen from 
o-12v kg/ha.

Singh Verna ot al. (1972) Lleyer (1973) El-shafery jDt al.
(1975) * Sfcanaa et al. (1975) Ildris et al. (1976; Sreenivaean et al.
(1976). Al-Rudha and Al-Younic (19?B) all observed that increasing! 
the levels of nitrogen resulted in higher per cent of plant ! 
nitrogen resulting in increased nitrogen uptake*

In irrigated trials conducted by Tripathi (1978, when maize 
was given combinations of 0-120 kg H and C-90 kg p^cy'ha, the 
uptako of nitrogen and phosphate was almost in 2;1 rates. Gangro 
(1978) also reported an increase in leaf content of nitrogen 
v/ith increasing levels of applied nitrogen upto 200 kg/ha. But 
Pass and Ranjodh Singh (1979) found that tho nitrogen uptake 
increased only upto 120 kg ll/ha.

Hamissa et al.(1979,, gGhaly et al.(1979) Cancino and 
riabbayad (1979) and Khan ot al. (I9O0) also found that higlior level 
of nitrogen increased the nitrogen uptake. Grove ct al.(193c, 
observed that tho average uptake of soil nitrogen was ?c kg/ha
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per crop and tho average nitrogen content of above ground 
drymatter at maximum yield was 1*18?5 whore as tho average 
nitrogen content in tho grain ranged from 1 .^ 5 to 2. 27$ nitrogen 
(Russel and Pierre 1980). 'They also indicated that tho 
nitrogen per cent of maiae given at maiximum yield might serve 
as a usuful supplementary guide in nitrogen sufficiency diagnosis. 
Hl-Hattab et al. (1980) rexsorted that increasing nitrogen rates 
led to tho increasing total nitrogen content and phosphorus 
contents of grain* According to Kayyar and sav/arkar (1980; the 
uptake of fertilisers increased vdth nitrogen and phosphorus 
rates. According to the resuts of trials conducted by Hera and 
Mlhalia (I98I) the grain containiod 1 . 1 5  to 1 * 1̂$ N, 0*4-6 to 
0.57$ ^2°5 ̂ -d c.35 to 0.42$ KgO when maize was given I60 kg 
H and 120 kg ?/iia. 'The uptake of K» P & K increased signifi
cantly as the nitrogen application was enhanced (Subramonian 
ct al« 1982).

Later Chao et al*(1902) reported an increase in grain 
nitrogen content and nitrogen uptake in maize with increasing* 
nitrogen fertilisation, similar increased uptake of nitrogen 
was observed by several workers like Singh et al. (1982), 
Balasubramoniam and Gingh (1982) and Salem et al. (1983).

Rouf and Islam (1983) observed that grain nitrogen and 
phosphorus content which were 1.36 to l.?5$ and 0 .15 to 0.22$ 
respectively increased vdth increased nitrogen application but 
relatively unaffected by phosphorus. She results of experiment 
conducted by Curie and Savic (1983) revealed that tho nitrogen
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concentration in plants increased in response to nitrogen rates 
upto 130 kg/ha. According to thorn, the amounts of phosphorus 
and potaooipm taken up also increased v/ith rato of nitrogen 
applied. Later Okajima et al.(1933, and Earah et al.(1934) 
reported increasing nitrogen uptake v/ith increased levels of 
nitrogen upto 200 and 300 leg H/ha respectively, /.lartin ot al. 
(198 ,̂ , Hemoth (1984-} and Below et al. (198 -̂) observed increase 
in tiac nitrogen concentration in plants response to different 
rates.

lad: of influence of nitrogen on the uptake of nutrients 
was also roportcd by many workers. El-Baissary et al. (I980,
Alb ego v (1931; and Rhoads and r/.taniy (19̂ 1, roportod that 
increased nitrogen levels had no significant influence on 
nitrogen uptake. According to Huq (1983) increasing nitrogen 
application from zero to luO kg/ha reduced the grain with 
nitrogen content from l.?3r to 1.6̂ 5f but increasing application 
from 13- to />5- kg H/ha increased the nitrogen content oto 1 .97 -̂

Virmani ot al. (197-k observed that phosphorus uptake v;as 
increased’with increasing nitrogen rates upto 150 kg/ha. Thoin 
and I-Icfoes (1972) roportod that tho nitrogen treatment in 
naiso significantly increased the phosphorus absorption. Barber 
(1978; reported that phosphorus uptake by plants growing in soil 
is affected by the rate of phosphorus supply from the o soil 
and phosphorus absorption cha:?ac tor sties of the roots. Dass
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and'Ranjodh Singh (1979) found that the plant contont of phosphorus 
and potash increased v/ith increased nitrogen dose upto 120 kg N/ha. 
According to Khan et al. (198a) phosphorus contont decreased v/ith 
nitrogen application. Smith and Jackson (1982} also observed 
that nitrogen treatment affects the mechanism of phosphorus uptake.

shall et al. (19 71; found that the response of ranise variety 
Ganga.Icl to potassium application vras statistically significant 
only v/hcn 180 kg nitrogen was applied per hectare.

Roy and Chatterjeo (1972) observed that the uptake of 
potassium in maise oafflower sequence wan higher than that in the 
groundnut sequence v/hen the crop was supplied v/ith 120 kg nitrogen, 
25*8 kg phosphorus and 33.2 leg potash/ha- Bajv/a and Paul (1978, 
reported that the total removal of potash by the maize crop 
increased appreciably vdth the application of nitrogon alone and 
also of hitrogen in combination v/ith phosphorus.

2.5* Correlation Studies

puntamaker et al. (1965) reported that the crop yield was 
correlated v/ith the uptake of nitrogen by tiie plant, studies 
conducted by Singh (1970) revealed that grain yields showed the 
highest positive correlation v/ith car girth followed by carlength. 
But rande ot al.(1973) found that the plant height, no.of grains/ 
cobs, grainyield per plant and 1000 grain weight v/ere positively '
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correlated with grain yield/ha. s arcana and Gauten
(19 71, reported tliat tho percentage of nitrogen and ..uocpaorus
In the green leaver showed a highly significant positive corr
elation trlth tho grain yiold* But Vononl (197V73; observed 
that aventhough grain yield/ha rao not correlated with ear- 
characters, carlength was positively correlated with number and 
weight of grains per ear* According to wrinivasan ot al. (197̂ , 
the graiiyicldr. in rnaieo given ,.*-90 hg ft/ha woro positively 
correlated v/ith nitrogen contents of tho whole plant at oil 
stages, Triale conducted by Pinch and Verna (1977, revealed that 
the grai^iold/plant was positively and sfgrJiTicarrtly correlated 
v/ith no.of cope per plant, girth of coho, no.of rowe/eobe and
2. . grain weight. later Goerts ct al.(1978, reported that there 
was a liighly positive a correlated botwaen G?.'ainyicld and 
no*of earn per plant and both of then wore positively associated 
v/ith protein yields* According to I&ihuir^iehnan and SubraoonAon 
(I9S1, j in cv* Ganga«3 the LAI chowcd -the highest positive and 
direct effect on yiold followed by grains/'per car and oar length, 
while thousand grain weight chewed a negative direct effect, 
liana ot al.(198iy found that tho grainyiold. and nitrogen rates 
sore Gignificantly correlated. But Yahyn and Andrew (1931j 
cuggoctcd that the yiold and M I  v/oro pccitively correlated 
with vogctative characters and yiold components.
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3. MATERIALS AHD METHODS

Tho present investigation was undertaken with the 
objective of selecting the most suitable maize variety that 
can be grown in rice fallows and also to find out the optimum 
lovol of nitrogen for maize cultivation under such situation.

■vThe materials used and methods adopted are detailed belowt

3*1* MATERIALS

3*1*1* Location.

The field experiment v/as conduoted in the rice fallows 
of Falappoor area of the instructional Farm attached to the 
College of Agriculture, Vellayani in an area of 1500 sa. m.
The College is located at 8° U latitude, ?6°57 * longitude and 
at an altitude of 29 m above MSL*

3*1*2. Cropping History*

The experiment site v/as cultivated v/ith a bulk crop 
of paddy during the previous season.

3*1 .3* season.

Experiment was conducted during summer season (January 
to April; of tho year 1986.

The seeds were sown on 11th January 1986 and gapfilling 
thinning were done after one week. The harvest was
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conducted from 8.4 .19 8 6 to 15*4.192-6. She duration of 
varieties ranged from 88-95 daye.

3.1.4* Soil.

She soil comes under the textual class of candy clay 
loan. Data on'the mechanical and chemical analysis of the 
soil are given bolovn

Sable 1. soil' characteristics of the experimental area.

A* Mechanical composition
Coarse sand - 46;$
Fine sand &J - 10.40
silt (0) - 6.60
clay (fS) - 3 33

B- Chemical composition

Sotal nitrogen 1 0 0 "O

Available PgO^ (hg/ha, - 1 2 . 5

Available K^O (hg/ha) - 208

’ J H ' 5*3

3-1*5* C lim ate- . .

She experimental- area enjoys a v;anat humid, tropical 
climate and receives a good amount of rainfall by v/ay of 
South-West and Horth-East noncoons. She meteorological 
parameters lihe rainfall, minimum and maidmun temperatures





and relative humidity pertaining to the period of ̂ ield 
experimentation were recorded from the meteorological obser
vatory of the farm and arc presented as v;oekiy averages in 
Appendix I{n) and monthly averages for the past 25 years are 
presented in Appendix 1(h). It is seen from the data that 
thero waa only very little rainfall during sowing time and 
*ihat at the time of harvest thoro was no rain*

3*1.6. Variety*
Five varieties of maize (Sea mays L..; including hybrids 

and composites were used for tho trial* The varieties for 
the trial were Ganga safed-2, Agethi-76, Jli-starch, Vi jay and 
Ganga-5* •
Ganga safed-2 (v̂ ) - white, Seoiflint, medium maturing,

widely adapted hybrids very popular in 
maize growing areas. Grain medium, 
white in colour and resistant to lodging - 
Pedigree is (cm 400 cm 30G, x (cm 60cj.

Agothi-76 (Vg/ - A compooito variety pedigree is JI.1L
603/J 603 and duration is 88 days, short 
plant vdth slightly broader dark gray 
leaves, grain is medium bold, sound and 
orange - yellow coloured.

Hi-starch (v̂ ) - Hybrid variety., Pedigree is (cm 4oo x
cm 30C) x cm 601* White, bold dent to 
semidcnt, medium maturity, good high 
starch content, tolorant to top shoot 
borers. Duration is 90 days. Popular 
in all maize growing areas of India, 
plant is tall with broad green thick 
leaves.
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Vi jay (v̂ ) • - A composite variety, pedigree is ji.
Duration 95 days. Semiflint yellow 
seeded fairly resistant to most of the 
foliar diseases, ears well doveloped, 
plants vigorous and study with dark 
green thick leaves. Grain is mediua 
yellow orgage coloured.

Ganga - 5 (v̂ ) - Hy&rid variety, pedigree 1 g  (cm 2 0 2

x'lll) x (cm 50C), Very popular in 
full the maise growing countries of 
India. Yellow, hold seeded, flint to 
semiflint, medium maturity considera
ble resistance to leaf blights, brown 
stripe, dowry mildew and stem borer.

3*1 .7. Seeds.

Certified seeds were obtained from the Rational seeds 
Corporation# Bangalore. The seeds were tested for viability and 
were found to give 99 - 100# germination.

3*1.8. Fertilisers.

The following fertilisers were used for tho experiments.

Uroa - H
super Phosphate - 16$ d o
£luriate of potash - 6o$ K^o
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3*2.1. Design and Layout..

Tho experiment was laidout in split plot design vdth four 
replications and the plan of layout is presented in fig.2. The 
details of layout are furnished belov/s

Design - Split - plot design*

3*2. ' METHODS

Varieties Levels of Nitrogen
v-, - Ganga saf ed - 2 nl " 50 kg/ha
v2 - Agethi - ?6 n2 *

80 kg/ha
- Hi-starch a3 “

no kg/ha
- Vijay n4- " 1^0 kg/ha
- Ganga - 5 n5 " 170 kg/ha

(ij Main plot treatments (v) - 5

■ - V1 Ganga safed -2
’ v2 Agetlii - 76

V3 Hi-starch
Vi jay

v5 Ganga - 5

(ii; Sub Plot treatment (n, - 5

nl
”2
n3

n.

50 kg/ha 
8o kg/ha 

110 kg/ha 
140 kg/ha 
170 kg/lia
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No. of replications mm 4 (four)
Treatment //Combinations - 25

1 . vx 10. v2 n5 18. V4 n3

2. V l n2 1 1 . v3 nl 19. v4 n4
3- vx n3 12. v3 n2 20. v4 n5
If. Vx Bfy 13* v3 n3 2 1. v5 nl
5. VX ns 14. v3 nk 22. v5 n2

6* ^2 °! 15* v3 n5 23. v5 n3
?• v2 ng 16. v4 nl 24. v5 n4
8., v2 n3 17. 25* v5 n5
9- v2 \
Total Nof'of plots - 100

Plot aiae * Gross * 5 ■< * 3 m2 ■
Not i 4.75 /- 2.4 m2 

Spacing 1 60 X 25 cm*

Ho. of plants in the gross plot t luG
No* of plants in the net plot s 54

One row of plants was left out from all the four sides 
of each plot as border row*

3*2*2. Field Culture.

3*2.2.1* Preparation of field
Experimental field was ploughed twice, stubbles removed
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and clods "broken. Tho layout of the experiment was made after 
measuring out tho area for each block* The whole field was laid 
out into four blocks of 25 plots each. Ono soil cample was 
collected from each of the four blocks. The plots were Generated 
with bunds of 30 cm. width and Individual blocks were given an 
outer bund of 5o om. width. Irrigation channels were provided 
between the blocks. The area within the plot was thoroughly 
dug and levelled.

3.2.2.2. Fertiliser application

Tho different doses of nitrogen wore applied according to 
the treatment schedule. The doses of phosphorus and potash were 
fixed at the rate of 65 kg. and 15 kg. K^o/ha respectively
according to the recommendations in the package of practices 
of Kerala Agricultural University.(198 )̂.

One third the amount of nitrogen and entire quantity 
phosphorus and potash wero applied just before sowing as basal* 
dressing, ono third at knee high stage (30 days after sowing) 
and the remaining one third at 60 days after sowing (tacseling 
stage).

3*2.2«3» Seeds and sowing

All the seeds wero dibbled at the rate of 2 seeds/hole at 
a depth of 3 — 5 cm. Gapfilling and thinning were done on the 
seventh day after sowing to secure a uniform stand for the crou.



3«2.2.4. After cultivation

The soil m s  stirred lightly .and weeds were removed at 
the time of dressing vdth nitrogen. .

3.2.2.5* Irrigation

One light irrigation v/as given immediately after sowing 
followed by two more irrigations in alternate days.

3.2.2.5. Plant protection

Necessary plant protection measures were undertaken as 
and when required.

3*2.2*7. Crop Growth

In general* the stand of the crop was good* l*To lodging 
was observed in any of the treatment*

3.2.2*8. Harvest

The crop came to harvest within a duration of 88 - 95 days 
and the harvest v/as completed within a period of soven days, vis, 
from 8.4.86 to 15*4.86. The border rows of all the plots wore 
harvested and threshed seporately. The crop in each net plot 
was harvested, threshed and cleaned. The grain and stover of each 
plot v/ere sundried seperately for two days, and the plot war 
yields of grain and stover were recorded.
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3-2.3* Observations.

All observation on growth characters, yield components 
and yield were recorded*

3.2.3.1* observations on growth characters

Six sample plants of maize were selected at random at the 
rate of two plants from each row and lagged. The observations 
on growth characters were taken at 20 days interval*

3.2.3.1.1. Height of the plant

The height of the plant from the base to the tip of tho 
top most leaf v/as measured in contimeters at four stages of 
growth vis, 20th, 4oth, 60th days after sowing and at harvest* 
The mean height of the plant v/as then worked out and recorded.

3-2.3*1*3* Number of leaves per plant

Total number of leaves on each six plants were recorded at 
20 days interval and the mean number of leaves per plant was 
worked out*

3*2.3.1 .3. Leaf Area Index

Leaf Area Index (LAI) was calculated by dividing the sum 
of the products of length x breadth x 0.75 (Hunt, 1978) of all 
leaves of tho plant vdth the land area occupied by the plants.
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3*2*3*1.*K Days to,diking

Tho period taken for silking of 5 ^  of the plants from 
seeding were observed and recorded.

3.2.3.1 *5* Leaf-stem Ratio

Tho sample plants selected at random were soperated into 
leaf and stem and the ratio etas recorded. .

3*2.3-2. Observations on Yield components

Tho observations on yield components were taken at 
harvest* .

3.2.3*2.1* Humber of cobs per plant

Number of cobs of each of six sample plants were 
counted and tho mean was worked out for each treatment*

3.2.3*2*2. Length of cob

Cobs from sample plants wore measured for length and 
mean length was then worked out.

3*2*3*2.3* Girth of cob

Girth of the cobs collected from tho sample plants 
selected at random were measured and mean was worked out for 
each treatment*



3.2.3* 2.4-. v/eî rfc of cob

All tho cobs from si:: sample plants selected at 
random were weighed and weight per cob v/as calculated.

3*2.3*2*5* Number of grains per cob

Number of grains per cob from tho sample plants 
selected at random were counted and the moan was computed.

3*2* 3*2.6* thousand grain weight

i/eight of thousand grains from each treatment was 
recorded and the moan v/as then computed.

3.2*3.3. Observations on Yield

3*2.3*3*1* Grain yield

The grains were separated from the cobs harvested 
from each net plot. They were then cleaned and cundried 
to limit the moisture at lfy% Tho grains were then weighed 
and the grain yield v/as then expressed in kg* per hectare.

3-2.3.3.2. stover yield

The weight of sundriod stover v/as recorded plotwice 
and expressed in kg. per hectare.
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Harvest Index (HI) was worked out from the data on 
grain yield and stover yield obtained for each plot using 
the following formula.

. Economic Yieldill b .
Biological Yield

3*2*4. chemical Analysis.

3*2.4.1. Plant analysis

The chemical analyses of plant samples collected at 
harvest stage were done. Samples collected for chemical 
analysis were ovendried at 80 - 5 0 and ground in a 
Wiley mill.

3*2.4.1.1. Nitrogen content

The total nitrogen content of the plant at the 
harvest stage v/as analysed employing the modified micro 
kjeldahl method (Jackson* 1967).

3»2.4.1.2* Phosphorus content

The Phosphorus content was determined colorimetri- 
cally using Vanado-molybdo phosphoric yellow colour method 
(Jackson* 1967)* The colour intensities were read in a 
Klett summorson Photo electric colorimotor.

3.2.3*3*3* Harvest Indo^



3*2.4.1.3* Potassium content

The not as slum contents of the samnlos wore determined
•**

by using the EEL flame photometer (Jackson, 1967).

3.2.4.2. Uptake studies

The total quantities of nitrogen, phosphorus and
potash absorbed by the crop at harvest were calculated. The
value of total uptake v/as obtained as the product of the 
per cent contont of these nutrients in tho plant and the weight 
of drymatter. The values were expressed in kg. per hectare.

3.2.4.3. Grain protein content

The per cent of protein in the grain was calculated 
and recorded as the product of the per cent content of
nitrogen in the grain and a factor 6.25 (Simpson ot al., 196$) •

3*2.4*4i soil Analysis

Soil samples were taken from the experimental area 
before and after tho e3cperiment and analysed for total nitrogen, 
available phosphorus and exchangeable potash. Total nitrogen 
content v/as estimated by tho micro-kj oldahl method and the 
available phosphorus by Bray's method (Jackson, 1967). Tho 
exchangeable potash was estimated by ammonium acetate mothod 
(Jackson, 1967).

52



3*2.5* Statistical Analysis.

Data on growth characters, yield, yiold attributes 
and chemical analysis of plant and soil samples wore statist
ically analysed by using tho analysis, of variance technique 
for split plot design (Cochran and Cox, 1965) and significance 
v/as tested by worlsing out tho critical difference. Important 
correlations wore also worked out*
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Agriculture, Vclloyonl during surmcr X986 with the objective 
of selecting suitable nnico varieties for rleo fallows and 
also to otandordiao optimum level of nitrogen for theco 
varieties. Gb r-:orvations were nado on growth, yield and 
quality characters. Tho data recorded were statistically 
analysed and the results aro given below. Tho mean valuer, 
aro given in Tablec 2 to 8 one! the analysis of variance in 
Appendices II to XU.

4.1. Growth Characters

4.1.1. Height,of plants.

Tho data on mean height of the plants recorded at 
variour; crov.-th etagcu arc presented in Table 2(a) and (b) 
and their respective analysis of variance in Append!:: II.

4.1*1.1* Twenty days after sowing• r r

There was airmail cant difference in hoight duo to 
different levels of nitrogen* A nardnnn height of 59*62 cm 
vac observed at rp. lovol of nitrogen which wnc ctatictically 
on par' with level.. Tho effects duo to and were 
alco on per. n, was found to bo inferior to all othorr-



Tho interaction effect of varieties and nitrogen
«levels was also significant* The treatment combination 

v5%  recorded tho maimum height which wac significantly 
cunorlor to oil other combinations except v^nr and v̂ n*. 
with which it was on par.

Tho different varieties did not differ significantly 
in plant height at this stage.:

4.1.1*2* Forty days after sowing

At this stage also significant increase in height 
was observed with increase in levels of nitrogen* Tho 
maximum height of lo5< 52 On* war, recorded by tho highest 
lovol of nitrogen (n-5 and was followed toy 100*58 cn?. with 

level. Bat their difference wac not statistically 
significant. Neither the varieties nor tho combined effect 
of varieties and nitrogen levels could exert any significant 
influence on plant height at thio stage*

4.1*1*3* sixty days after cowing

As in the case of two early stages Might of -the plant 
differed significantly vdth levels of nitrogen at thic stage 
alee* Tho different varieties and tho in tor act ion batwecn 
varieties and nitrogen levels did not chow any significant 
influence m  plant helcfrt. She nardoua height of 156*5 cm* 
v/ao recorded by tho n^ lovol of nitrogen which was on par wit 
rirj and levels.
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At thio stage* tho different lovelc of nitrogen and 
interaction boteoou varieties and nitrogen levels could 
significantly influence plant height* Tho different 
variety olco differed significantly in their plant height* 
Howovor* a linear increase in height was observed only upto 
n}, lovol after which a dcclaino in koight m o  observed* Tho
na diEun height of 174*14 cn. m e  recorded by levels

significant varietal influence woe observed plant 
height at the harvest stage* Along the fivo varieties the 
■aasinura halght of 180.35 ea* was observed in tho variety
closely followed by v^ which recorded a height of 162.98 ea.
The difference between those two varieties were not statioti- 
cclly significant*

toong tho various Interaction effects euudmua height 
was obtained by (I9 1 .38 cn*) which m o  on par with v^n^t 
v^n^, v^eu and v^n^. The combination vi?n^ recorded tho 
lowest plant height (113*01 ora.)*

4*1.2. dumber of leaven nor slant.

Tho data on the number of loaves per plant recorded 
at four ntogoe were statistically analysed. she analyoio of 
variance ie given in Append!;; ill and tho neon values arc 
presented in Tablo 2(a) and (b).

4.1.1*4* Harvest ctogo



Table 2(a; Plant hoioht,. number of leaver? and. leaf Area M o n  at various crowtii otacoc

Treat-nontc 2CDAG
Plant height (cm; 

4lDA0 60DAS Harvest
llunber of loavcc per plant Leaf Area Indcs
2QDAr 40DA'- 6gda‘; Harvest 2QDAS 40DAS 60DA- HcrvoctH-iWuar̂laiAlk

V1  ■ 54. 46 89*43 139.21 145. 45 6-79 9-34' 10.22 10 .25 0.54 1.5 6 1 .7 5 1.57
v2 53*92 93-16 153-57 162.92 7.47 8.89 9.89 9.95 c*58 1.6 2 2-22 2.03
V3 49*75 67.02 13&. 62 155.52 6*80 8 .71 9,89 9.94 0.33 1.6 7 2 .2? 1.96
v4 53*07 89.03 133*60 139*43 7-01 8 .31 9-53 9.61 o.48 1 .5 4 2* l1 1 .7 6

v5 59*12 114.97 l64.6? 160.35 7.23 9.77 10.18 1C. 20 C.?2 2 .52 3*2l 2.74
SE 2.45 6.42 10.89 0.02 O.30 0.36 0*38 0.39 0.07 0.10 0.16 0.1?
CD ns m ITS 24-72 H8 Ms HS RL US 0.32 0.49 0.51
nl 44.53 60. Cl 125.03 134-50 6.36 7-85 8.02 0.94 0.29 1 * 2o 1.74 1-55

52*39 91.27 136.84 147.21 6.74 8.6? 9*64 9.70 0.43 1.63 2.13 I .89

n3 55*65 97.08 15 2 .8 1 164.15 7.0? 9-2? 10 .17 10 .2 1 G.54 l .?8 2.34 2 . 1 1

n4 53.15 1 1 1 . 50 158.50 174.14 7-57 9*66 10.63 10.67 0.70 ' 2.08 2-62 2 .19

*$ 59*62 105.52 152,4-3 16 3.6 1 7-56 9.57 lu . 45 1C • 42 C.73 2.23 2 .6 1 2.32
SB 1.19 1.96 2.83 2.48 O.08 ull 09 0-10 0 . ic r r? L . L 6 0.06 0.07
CD 3.33 5.53 7-99 7.03 0.24 0.26 0 *23 0* 28 0.09 0.17 0.17 G.2e

DAS - oaya after’ sov/inc

cn



Tablo 2(b) Plant helgbt*. Hudbcr of leavee and Leaf Area Index at various grovrbh stages

Treat-........ Plant lied̂ it (cm) lumber of leaves per plant Leaf -area Indexnon 53 20BAS
» w  * » * >  ■ ■ w w w f r f i

4gdas
im m *

60DA0 Harvest 20DAO 4&JA5 60DAS Harvest 2QDAS
»*.■*

40DAS
■a w *  il » <  W i i.d  n il  —  III 1

6 & D f &  _ Harvest
mm—  m  < r*  w  « t*  hh «uw H <i

vlnl 44*42 76*84 123*33 135*29 6.21 7*79 9.0 9*17 0*31 1*37 I.34 1, 21
vln2 52*33 81*71 127*33 135*85 6.63 8*71 9*84 9.84 0.42 1*35 1*59 l#4o

vlu3 55*50 92*92 147*62 153*77 6.75 9*75 10*54 10.50 0*50 1.56 1*72 1*56

▼ A 57*25 94.78 149*38 158*34 7*25 10*25 11.0 8 H*o8 0*66 1 .7 2 1*90 1.71
vln5 62.8s IOO.92, 143*38 143*46 7*13 3,0 .  21 10.69 10.69 C.79 2.09 2.20 1.96

45* 58 76.13 129* o4 136.42 6*58 7.6? 8.25 8.30 0*33 0*94 1*66 1*55
Vfe 51*92 89*21 158. C4 153*78 7.08 8*75 9* S3 9*97 0*54 1.4 5 2.15 2.06

V 3 54.6? 94*83 154.25 170*54 ' 7*50 9*25 10*33 '10.41 0*64 1.5 9 2.36 '2.17
58*59 102*14- 174*54 19 1.32 8.*c4 9*59 10.6? 10*69 0*71 1*98 2*57 ; 2. 33

v2g5 58*59 103*46 131.96 162.51 8.13 9*21 10 *  38 ■ 10*38 0.69 2.16 2*37 - 2*03

V l 46.3S 67*67 108.75 128.84 ' 6*1? 7*79 ' 9.05 9*10 0*24 1*01 I.50 1*29

v3ng 45*8 5 81.88 123*03 • 137*75 ’ 6*54 8.6? 9*6? 9*71 0*30 I.70 2*12 1*91
v 3n3 53*52 89*29 151*79 172.06 ■ 6.92 8.96 Xu.* 01 'I0.09 0*35 1*71 2*44 2*o6 ■.*

5c; *24 92*54 147*91 171.22 ' 7*25 9*29 10 .7 1 10.75 0 .4 ? 2,01 2.70 2 * 2 3 yy
v ^ 52*75 103*71 ■141.58 167.75 ?.X3 8*83 Xu *  S j . 10*05 0*53 '1*93 2*57 00

2.29



Tablo 2(b)

menSs" 2oda:; 4jdas 6gbas Harvoot 20dac

*4*1 45.29 78.96 115-0. H3.01 6.33
v4*2 50.29 85.33 119-58 129*30 6.75
v4n3 57* 84 95.17 144. 98 140.66 7.0 8
v4n4 55*42 92.25 143.67 153*79 7.63
v4n5 56.54 97.21 144.75 155.4c 7.25
V l 4v-. 96 loo.46 144. s. 15903 6*5
V s 61*54 117-71 156.16 179.37 6.71

V ; 56.75 113.16 165.42 183.71 7.C9

v * 69*25 121.21 177.G 19C.46 7-71
V 5 6?. 2.3 122.33 IQo.75 183.92 3.1?» V*
SE 2.67 **.37 6.32 5-56 0.19

CD 7.55 113 It: 15.72 no

Contd.

4cdas 6odac Hcrvccrfc 2CDAS 4cDAr 6cdas HervoGt

7*25 8.63 8.84 0.24 1.05 1 .5 1 1.38

7 .7 1 9.0 9.C8 0.35 1.38 1.78 1»44
8*5B 9.79 9.79 G.52 1*5- 2.02 1.83
8.90 XO * 0 10. c4 0.64 1.77 2*32 1.9 2

9.C8 10 .25 10.29 0.63 2. Cl 2.43 2.24
8.75 9.16, 9-29 0.34 1.95 2.69 2-32
9-50 9-83 9" 93 0.57 2*25 3.07 2.63
9.79 10 a 2** 10.26 0.68 2.54 3.16 2.92

ic. 29 10.71 IG.79 I.03 2.91 3.60 2-76
le.54 IO.96 IO.7 1 1.0 2.97 3.49 3.09

0.20 0.22 C.22 0.06 0.13 g .14 ■ 0.16
XIS no US HS IIS us as
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*K1.2*1. Twenty days after sowing

significant difference was observed in the number 
of leaves per plant due to different levels of nitrogen in 
the early stages of plant growth* An increasing trend in 
the number Of leaves per plant was recorded by the applica
tion of nitrogen upto level which wa3 on par with 
level. ' Hov/ever, at tho level there occurred a slight 
reduction in the number of leaves per plant. There v/as no 
significant varietal influence on the number of leaves per 
plant* However, the variety produced the highest number 
of leaves per plant.

The effect duo to interaction between variety and 
nitrogen was also not significant.

k,l.2*2. Forty days after sowing

During this stage, tho different nitrogen levels 
exerted significant influence on leaf number, tho level 
giving 'the maximum number of leaves which was on par v/ith 
tho highest level of nitrogen (n̂ ) *

There v/as no significant varietal influ once on the 
number of loaves per plant*. The interaction effect was also 
not significant with respect to this character.
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b. 1.2*3. sirty tinye after aovdn£

nitrccon onortcd. significant effect on tho number 
of Icnve-;' produced during tho etago also. Tho lower-1 
lovol of nitrogen recorded rfLniniia nuabcr of leaves par 
plant®

The five varieties had not chOwii any cicpiiflcant 
influence on tho m. 'bo:: of loavceu Hovrover, tho variety 
v- ■ 'reduced the highest nuubcr of leaves clonely fallowed

1 '

by Vtj-

Tho effect ‘ duo to variety X nitrogen interaction v:ao 
not significant*

harvest eta/jo

At the harvest stage also loaf nunber cliffo.t-cu 
ri^ifiodntly duo to different levels of nitrogen. Tho 
effect of nitrogen on this character vac linear upto nb*v
lovol (3Ao hf> Il/ha, after which a decline v.ao observed.
The nlninara nuubor war recorded by tho lowest level of 
nitrogen which inturn was inferior to it;:, ira-icdiato higher 
lovol. Tho of fcoto of 11-n and v/ero a 1 cnificantly

- j ’ f
different.

Variotal effect and interaction offcct did not ehov; 
any sigr&fleant influence on loaf nuabor at harvoct sta^o.
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!Ehe data on ncan values of leaf area index ore 
pros anted in Tablo 2(a) and (b) and tho analysis of varianoo 
ic given in Appendix IV*

1*3*1* Twenty days after cowing

During -the early stage of plant growth, it was 
observed that different leveld of nitrogen influenced tho 
loaf area indox significantly.

tfsxiaum loaf area index (0*73) was associated with 
plants abundantly supplied vdth a- lovol while tho lowest 
lovol of nitrogen recorded tho ainlmuia leaf aroa index (0.29; • 
But the effects due to nr and %  were on par.

Data revealed that tho varieties had no significant 
influence on loaf area index during the early stage. However, 
significant difference in leaf area index was observed duo to 
different levels of nitrogen* Loaf area index was found to "bo 
increased progressively upto n^ level-

Leaf area Index woe found to bo unaffected by variety X 
nitrogen interaction*
*r.!#3*2i» Forty clays after sowing

unlilse £"'• days after sowing significant offoot wan 
observed duo to the different varieties at this stage. The

ty-1.3* Loaf Area Index.
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hlgheot leaf area in&ess of 2*52 was recordefl by the variety 
followed by which differed significantly from v̂ * 

vf. was found to ho al gnlficantlya superior to all otherj
varieties*

-> significant influence on the leaf area index duo to
different levels of nitrogen v/as alco observed at this 
stage* Bus to tho increased application of nitrogen, leaf 
area Index was also found to be increasing upto the highest 
(n̂ -j level of nitrogen and the maximum loaf aroa index of 
2.23 was recorded at lovol*

Variety X nitrogen interaction did not allow any 
olgnlflcant influence on leaf area Index at' this stage*

^•1*3*3* sixty days after cowing

During this stago, varietal effect resulted a 
significant difference in leaf area index* .Among tho 
different varieties* v^ showed, tho highest leaf aroa index 
of 3*2 and recorded the lowest value of 1*75* fhe 
variety v^ was foutid to bo significantly superior to all 
other varieties*

During this stage alco variety X nitrogen interaction 
did not show any significant influence on leaf area index*
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During tho harvect stage significant difference in 
leaf area index was observed for different varieties and 
nitrogen lovcls•

Varietal influonco was found to be significant. Among 
the different varieties, recorded tho oaxinuin leaf area 
index (2*7^0 which uao found to bo superior to all other 
varieties. Tho lowest loaf area index wan recorded by 
vx (1*57)*

r

loaf aroa, index was found to bo increasing with 
increasing levels of nitrogen upto tho highest level of 
nitrogen (n^)application. Maximum loaf area index of 2.32
was noticed in which was on par with that in (2.19)*

loaf area index at tho harvest stage was not offeeted 
by variety x nitrogen interaction.

&*1*^. Bays to diking.

Data on this observations wore statistically analysed 
and tho moan values aro presented in, Tablo 3(aj and (b) and 
their respective analysis of variance in Appendix V.

Tho resulto revealed that the effects duo to different 
variotioe wore significant on this character* Among tho 
different varieties required tho highest number of days to

Harvest stage
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silking eloccly followed by Vy miking v/as found to bo 
early in tho variety (58*25 day}*

A critical roview of the moan tablo revealed that 
thero v/oro significant difrcrcnco in this character v/ith 
increasing lovelo of nitrogen. miking was found to ho 
early in plants receiving more nitrogen. At the lowest 
level of nitrogen, tho number of days to silking was Enaidaun.
At n^ level, plants wore found to sill: within 61.65 days
while at the lowest lovol (Hy it took 67.75 days.

The of foot g duo to variety X nitrogen interaction 
were not significant.

4.1-5* Loaf-ntem ratio at harvest.

Tile data on moan leaf-otca ratio of tho Crop at tho 
harvoct stage are presented in Table 3(a) and (b) and their 
analytic of varianoo in Appendix V.

it v/ao found that tho different varieties, levels of 
nitrogen and their interaction everted significant influence 
on the loaf-eten ratio*

Among the varieties, recorded tho na.dain leaf-stem
ratio at harvest whllo tho least value was rcoordcd by V y
v^ was found to bo significantly different fron other vori etiorj.

An increasing rooponoe in leaf-etcn ratio was recorded 
by graded application of nitrogen. Tho value observed
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at level woo ^*79* oloeoly followed by 0*73 at lovel 
and tho least value of 0*2? was observed at tho lowest done*

A;iions tho treatment combination of variety x nitrogen* 
tho nanfinun leaf- ctcm ratio m o  obtained by which v;ae 
on par with v n̂ . The treatment combination v^n^ was 
found to bo significantly different from all other combina
tions and tho least value (0.17- v;as recorded by which 
was found to bo etatistically cn par with tho immediate 
higher levols*

ij-.l.d. flryaatter production*

The data on drymatter production are given in Tablo 
4(a) and (b, and the analysis of variance in ATjpendin V*
Tho data revealed that hhe levels, of nitrogen had signifi
cant effect on drymatter production* Tho nitrogen lovelo 
rosuited in significant linear increaso in drymatter 
production upto the highest level (n^ « The drynattor 
production at lovol war 3271

neither different varieties not their intoraotion 
with nitrogen levels exerted significant Influence on drymatter 
production*



Tabic 3(&) ays to ciUcIng, Loaf stem ratio, Humber of cobs per plant, Humber of gralnc/cob,
Girth of cob, weight of cob, 1000 grain weight

Treat- Lays to nonts silhing Leaf-vs tom Ho. of cobs/ no* of Length of Girth of Ratio at plant Grains/ cob cobHarvest cob (cn) (cm)
Height of loco grain ' cob uoirht

(G) (S/

vi 62.1$ 0. 58 1 . 1 3 324.50 21*70 14.25 106.21 184.0
v2 58.2$ C.51 1.11 295.35 23*85 14.0 145.90 185.05
v3 66.35 0*46 1*17 353.60 26.50 14.5 149.54 190,45

V4 70.25 0*52 1*07 249.15 23*55 14.05 95.38 102.65
59* 80 0*66 1*23 572*50 24.55 18.95 236.53 223-2J

SB 2.10 0.02 0.02 11.25 0*65- C .43 11 .5 6 4.05
CD 6-?l 0. c3 O *pCJ 34.60 1.99 1.32 35-62 12,4?
nl 67*75 0.27 0*99 271-10 20.55 14.15 87.03 166.2c

64.85 ■-•37 1.C2 330-90 23-05 14.60 132.63 ■184.85
n3 63.15 0*52 1.16 373.15 24.60 15.05 151*78 196,80

nk 59* 4o C.78 1*25 402*55 26.25 l6.ee 183.14 213-40
n5 61,65 0.79 1* 3 U j<9? • 4o 25.70 15*95 178.14 204.90
SB 0.74 o.oi c.03 6.15 .0.46 0.27 5-eO 2.73
CD 2.09 c.g4 0. c 7 17*41 1.31 o.?7 14.38 7.72
W«i<Wn --------- ---------—

O-J



Table 3(b) Day£3 to silking, Leaf cton ratio, Hunbor of cobs per plant* Humber of grcdJtr/cob,
Girth of cob* weight of cob, 10GC grain weight

Treat-centa Days to silking Leaf-cton Ilo. of Wo* ofRatio at cobc/plant Groins/ Harvest ‘ cob
Length of cob (cn)

Girth of cob (cn)
Leight of 1000 grain cob ?;oight

(6) (S)

vlnl 65.25 0.31* 1*0 216 .75 17*25 1 3 .5 61.25 I65.O
Y b 64.75 o.4o 1.0 2 263-75 20.50 13 .2 5 94.63 182*50
V b 61*75 0.56 1.13 300.25 22.25 13*75 105.25 187-50

5Q-o C.82 1.25 376.75 24.25 15.25 136.50 2e e • 0

vln5 61.0 0-7? 1.20 365.GO 24.25 15*50 133.44 185-0

V2nl 65*25 G.17 l.C 203-50 22.25 12.50 72.50 150.0
v2*2 6 1-0 c .  3'-' 1-0 253-00 22-25 14-no 130.63 168.50

v2n. 59*25 l .49 1.14 334.50 22.75 14. co 1 5 3.cn 195*0
v2n4 52*25 0.91 1 . 1 5 345*25 25-75 15*00 190.25 210.0

v2n5 53.50 0,79 1.2 6 34g *50 26.25 14. % 183*13 2.5.75
Y i 70.50 0.25 0.93 325*50 17-5 12-75 61.50 165.0

r 7pZ 66.25 0.34 i*C2 00
■

0r\ 26. V . 14.50 124.25 ID3.25

V3°3 66.75 e«42 1.13 356.75 29.50 13 *75 157.13 195-0 "
v3n4 63.0 G-5̂i- 1 .3 7 377*00 31.00 15.75 2,4.C6 2J'9*u

O Q200.0v3n5 65.25 o.?4 1 .3 2 370.75 28*50 15*75 200.75



Treat- Days to
ncnts silking

V i 72.75

71.50

Vlhn3 69.25

v ftn ft 69* '-G
vz>ll5 68.75
v5al 65* 00

v5n2 6:;. 75
v5°3 53.75
v5nft 5ft-75
v5n5 59-75
ss 1.65
CD HO

Loaf-atcaa Ho.: of Ratio at cobs/plant Harvest

0.2ft 0.96

0.33 O.98

0.50 l*c6

0.79 1 . 1 1

C.7ft 1 .2ft
0.3ft 1*0

o.ft? 1 .10

0.65 1.2 7

c.93 1 .3 7

0.91 i.fto
c.03 0.06

C. Q no

3(b) Contcl.

no. of Length of Girth of v;oight of 1000 grain Grains/ cob cob cob weightcob (cm) (cm) (o> (s)

17 5.C0 32*50 13.50 67.0 16ft. 0
2ft5.co 23-00 12.50 83-13 172.50
263-75 23-75 lft-75 98.50 180. 0
235-co 2ft. 50 lft.50 118.03 ‘ 201-75
277-CO 2ft. 00 15.0 I09.3O 195.0
ft3ft.?5 23.25 18 .5 172.33 157-0
562.75 23.5C 18.75 230.50 217.5
610.50 2ft. ?5 19-00 2ft5-00 226.5
628.75 25-75 19.50 266.00 2ft 6.25
625*75 25.50 19.0 268.25 238.75
13.76 1.0 3 0.61 1 1 .3 7 6.10
38.93 2.92 ns 32.16 ns

<7>CO
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li.2* Yield Components

t*̂2*1*. feunbor ofcobn r.QP nlnnt*

fXhc data on mean numb or of cobs v0E1 plow* 
presented in Sable 3(a) and (b, and the analysis of variance 
in Appendix VI*

It Is observed that the different varieties signifi
cantly ofTeoted the number of eoho per plant* recorded 
eipnifIcantly higher number of cobs per plant when compared 
to other varieties. But and were statistically on 
par in this respect*

She different levels of nitrogen also showed signifi
cant influenoo on the number of cobs per plant end as ouch 

. the number of cobs por plant increased v.dih increasing Icvclo 
of nitrogen* However, the effects of n* and were 
. statistically on par whilo all the other nitrogen levels 
differed significantly.

The results revealed that the variety X nitrogen 
Interaction had no direct influence on the oob number.

A#2.2* Humber of grains nor cob*

She data on mean number of grains per cob recorded 
are presented in Table 3(ay and (b, and the analysis of 
variance in Appendix VI*



Data revealed oignlflcant iaorcaco in tho number of 
Grains per cob with increasing lovolc of nitrogen ond with 
difrorcnt varieties.

Among tho varieties, v* recorded the maxiaun nusbor
mr

of grains per cob and recorded tho minimum number, 
was found to bo superior to all other .varieties oaoepi 
with regard to number of grains per cob.

The level of nitrogen also had significant influence 
on tho naubor of grains per cob. Iiuubor of grains increased 
progressively with increasing levels of nitrogen and the 
efioot was linear upto n^ level. However, tho dose wqq 
statistically on par with tho highest donca n-.

The intoraotlon bo two on variety and nitrogen was also 
found to be significant. Tho treatment combinations v^n^, 

and v^n^ were sjrporlor to tho remaining ones. Humber 
of grains per cob was najdhsun for tho treatment combinations 
v^n^ whilo v/jp̂  recorded tho minimum value.

^.2.3* Length of cob*

Tho data furnished in Table 3(a; and (b, x-oprosent the 
moan length of cob* Analysis of variance io presented in 
Appendix: VI*

Tho varieties had significant influence on this 
character. Among tho varieties, recorded nonimiam cob



72

length 'which was on par v;lth v^* All ’the other three 
varietioc differed significantly in this respect. and 
wore found to ho superior to other varieties*

The length of cob woo Influenced significantly by the 
levels of nitrogen also* The response m s  found to be linear 
upto beyond which nitrogen application resulted in a slight 
reduction in cob length* The maximum length of cob v/ao 
26*25 era* recorded at n^ level*

Jf-.S.fu Girth of cob*

the data on mean valuo of girth of cobs arc presented 
in Table 3(a; mid (b, and the analysis of variance in 
Appendix VI*

Results revealed that varieties and nitrogen levels 
had significant influence on the girth of cobs. But the 
interaction cfrect m o  not significant.

Effects duo to varieties were found to be significant. 
Among the varieties* recorded maximum girth and the lowest 
girth Of I1? cm. v;ac recorded by Vg. exhibited signifi
cant^ greater cob girth as compared to all other varieties*

Applied nitrogen increased the girth of cobs signifi
cantly. The maximum girth of 16 cm. was recorded by Iho l:g. li/h



73

which wac on war with 17'. I:c> Ll/im- All the other 
nrorogcn Xovolo differo& nignifican tly in their rcrsoncoe.

Interaction offcct between tho varieties and nitrogen 
level c v;ao not significant-.

h.2*5* V/oirht of cob*

The analysis of varianco is presented in Appendix VI 
and tho aoan values arc clvon In Table 3(&. cued (b

It v;ao observed that tho varieties and nitrogen 
levels had significant effect on the weight of cods- ■ Tho 
interaction between variation and levels of nitrogen waa 
afcso significant.

Auono the varieties, v^ recorded tho nordmn weight 
of cobs which narlsc&ly differed froo all tho other varieties. 
The lowest weight of cob vao recorded by the variety v̂ *

Incremental doroc of nitrogen alco produced 
significant increase in tho weight of oobe. Proa tho scan 
table it io re on tlsat tho nitrogen fertilisation increased 
the weight of cob upto a level of level after which there 
v;ao a decline. But both levels were only on par in this 
ronpcct*

Interaction effect between the varieties and nitrogen
lovelo alco influenced ciriiificantly on tho weight of coba.
Anong tho different combinations, vrn^ recorded the highest

n *value which wao on ear vrith ailu 3
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The data on mean values aro presented in Tablo 3(a, 
and (b) and tho tsnalynla of variance is shown in Appoaflia VI*

Thousand grain weight was found to differ elgnifioantly 
duo to different variotics end levels of nitrogen* Anong tho 
five varieties, I'eccrdcd a rcraarhablo increase in thousand 
grain weight v;Iiich was superior to all the other varieties.
Tho other four varieties wore statistically on par with respect 
to thin character*

Increasing levels of nitrogen increased the thousand 
grain woight considerably* Thio iaay bo bocauco of tho fact 
that the heavier grains were resulted by increased application 
of nitrogen* There wgcj a considerable increase in thousand 
grain weight upto n^ level after which there v/ns a significant 
doclino in this character*

The thousand grain weight was not influenced by tho 
interaction between variety arid nitrogen*

4*3. 'field
4.3*1. Grain yield*

Tho mean values on grain yield aro furnished in Tablo 4(a< 
and (b, and tho analysis of variance in Appondi.- VII.

4 * 2 * 5 *
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Results revealed that tho Grain yield m s  significantly 
influenced b y the lovolo of nitrogen* Tho differences due to 
g u c c c c g I v o  inorcaontal doses of nitrogen w c r o  significant upto 

lovel and ssikIbu&i yiold m s  a l s o  recorded by this level* Tho 
nininun yield was recorded by the lowest dose of nitrogen*
After level a decline in grain yield m s  observed allhough 
this dlf.Ccronoe.A7a?. not significant* At level of nitrogen, 
the grain yield -t;au~23fo 3:g./ha which was significantly higher 
than that at other levels oncost nr while it was only 1150 Irg*/ha 
at tho lowest lovel of nitrogen*

Tho data revealed that tho different varieties did not 
produce any significant effect on grain field* However* it m s  
observed that v^ produced tho na -inrn grain yiold followed by v^*

Grain yield was not significantly, influenced by the
idifferent treatment combinations also* HowGvcr* i&io treatment 

combination v^n^ recorded tho ciaxSmn grain yield*

3*2 * stover viold.

Tho data on ncan stover yiold aro presented in Tablo *Ha; 
and <b) and the analysis of variance in Append!:: VII*

Data revealed that tho increasing rates of nitrogen had 
significant influences on stover yiold. plover yiold 
progressively and significantly ■ inoreaced with each additional 
level of applied nitrogen. Tho sasiraara stover yiold was 
recorded at rK level which was statistically on par with n̂ .



Table *E-(a) Grain yield, stover yield, Harvest Index, Drymatter production,
Protein content of grain

Treat- Grain yield stover yield Harvest Index Drymatter production protein^ Contentments leg. ha-1 leg* ha-1 kg. ha-1 of grain (#)

V1 1 7 2 8 2973 0 .3 8 2398 II.0 5

V2 1^85 3528 0 .3 c 2**S0 1 0 . 2 6

V3 1593 3561 0 0 1 3718 II.0 9

v** - 1**07 3723 0.2? 2*1-22 IO.9 8

V5 2 5 6 3 **330 q*35 3083 H .7 0

SE 300 4.2? 2.28 2 0 5 *0 5 . 0.1?
CD . NS NS 0*07 US 0 .5**

“l 1150 . 2665 ' 0*31 1833 9-53
1399 3293 0O 0 2298 lc. 2 3

n3 1708 3755 0 0 2 , 2633 • . 1 0 . 7 2

n** 23^0 **306 0 o ^ 3057 12. **?
n5 2179 4 0 9 6 0 0 5 3271 12.12

1. C'7 1 . 0 9 0.009** 61. **7 0.2**
CD 3*01 3*09 0 . 0 3 173-37 0.67

CD



Table 4(b) Grain yield, stover yiold, Harvest Index, Dzymatter production, 
Protoin content of Grain

Treat-*, merits Grain yield 
l£S» ha"2*

,0 tovcr yield 
liG-' ha**1

Harvest Indos Drymatter production Protein Content 
it>  Ha-1 of eraln (f5)

vlnl 1236 2214 O.38 1634 10 .1 1

VXn2 1333 ■ 2522 0.35 1836 10.66

vXn3 1670 2851 0.39 2308 • 10*66

vln4 2261 3662 0.3B 2975 11-35
vln5 2136 3618 0.42 318? 12.4?
v2nl 857 2465 0.26 1796 9.0I
v2“2 114-5 3552 0.26 2230 9.91
v2n3 1542 3596 0 .31 2497 10.12
v2n4 2032 4o?8 C.33 2835 10.. 75

' v2n5 1843 3947 0.32 2994 11.52
v3nl 1239 2544 0.34 181? 9. lo
V̂Ilr) 1333 3113 0.30 2364 10.07

v3n3 1 56? 3859 -v̂.29 2804 1G.?0

1953 4297 0*31 3195 13-16 .
v:n5 1862 3991 0.33 3412 12.36

•~vlxl



lablo 4(b) Contd.

Treat- Grain yield c tovcr* yield Harvest Index Dryoattor production Protoin Content nonts

v4al 35- 2823 0.24 1684 9*32
V^O, 1248 326? 0*28 2130 9*33
v4n3 1518 30-31 0.28 2506 10.57
vzra4 1753 4320 c .29 2730 13.18
v^n5 2669 4319 0.28 3010 12.00

V3P1 1566 3276 C.33 2259 lu- . 1 1

v5n2 1925 4oc9 0.32 2830 10.69
vcno J? j> 2241 4591 0.33 3076 11.49

v5°4 3699 5171 o.4c 3499 13*92
v5n5 3383 46c5 0.40 3752 22.28
SE 3*29 2.44 0.02 137*46 0.53
CD if.1 nr ‘  H'.' US TIC
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It was observed that tho yield of stover wao not signi
ficantly influenced by the different varieties* However* froa 
tho .aeon, table it was observed that tho variety produced 
the csasimm quantity of stover followed by v^« Tho different 
treatment coabinations also did not significantly influence 
tho.stover yield*

4* 3* 3* Harvest Inflon.

Tho mean values of harvest indon are presented in Table 
4(a, and (b. and tho analysis of variance in Appendix ¥11*

Tho result:; revealed that tho different varieties and 
levels of nitrogen had significant influence on harvest indon. 
However, tho interaction effects did not show any significant 
influence on this character* .

Among ‘tho different varieties, tho hipest value of 
harvest indcst vas recorded by tho variety v^ which was on par 
vTlth and v^* The least mine of o.a? was recorded by tho 
variety v̂ .

Harvest indou values increased linearly'vzlth Increasing
levels of nitrogen unto n,' Xevol. Sut tho effects of jv level

~ j  *  d

was statistically on pas? with n^ level* All tho other nitrogen 
levels wore found to bo quite inferior in M o  rcepoot* Tho 
lovroot valuo was obtained at 83 leg H/ha which was statistically 
similar to that of level*



It v;as further observed that nitrogen and variety inter
actions v?oro not significant.

4.4*. Quality Characters

4*4*1. protoin Contont of Grain.

iho data on the protoin contont of grain as influenced 
by various trcafcacnts aro presented, in Sable 4(a, and (b, and 
tho analysis of variance in Appendix* VIII*

It v:as observed that tho offsets duo to variotlos and 
levels of nitrogen vrore statistically significant* But the 
interaction of lee t va.s not significant*

Anons the five varieties, vr had tho highest protoin 
content of 11 • 7' 'iiich m e  significantly different from tho 
other four varletioc. But v1t v̂ ,, ncre statistically on par.

£he protoin content of grain v;an significantly increased 
by 'uho application of nitrogen upto n^ level, beyond v/Iiich thoro 
vms a decline a in protein contont although not statistically 
significant, nitrogen at level recorded the highest protoin 
content in grain nhich v.uc superior to all tho lov;cr lovolc*

Interaction of foot \vao not significant •

8 0



Sable 5(a) nitrogen, Phosphorus and potash Content of
plant and Grain at Harvest

Sreat* H Contont of H Content ? content p Content of K Content K Contentnenta plant at of Grain of grain Dlnnt at of olant at of grainHarvest ($) (54) <JS) Harvest (£) Harvest (£}

1 t 1 t 1 1 t w 1 t 1 1

V1 1.43 1.77 1.23 1.13 O.53 0.5c
v2 1.43 1.64 1.20 1.0 1 0.6c- 0.60

V3 1.33 1-77 X.c6 u. 97 0 *56 G *55
v4 1.45 1.76 1 .2o 1 .0 1 0.58 0 * 48

v5 1-59 1.07 1 . 1 1 1 . 1 1 0.57 0.51
ZE 0.05 0.C3 0.03 0.03 0.02 0.03
CD G.l 6 0.09 u . 08 0.11 ns 0.08
nl 1.23 1 .5 2 1.22 0.91 c.52 0.64

1.35 1.64 1.1? C.99 o.53 \j • 62

n3 1.45 1.72 1.14 1.0 5 0.55 g.48
n4 1.56 ■ 2.00 1.12 1.11 0.61 0.46
n5 1.6 3 1.9 4 1.15 1 .1 9 V . 63 i. .40
r.E 0*03 c.c4 0*03 o.i-5 0. j2. 0.02
CD O.L'8 O.U m O.C58 c* 07 0.05

cn



Table 5(b) Nitrogen* Phoephoruo and Potash content of
plant and Grain at Harvest

Treatments £1 Content of plant at Harvest (? *'j

Ii Gontent of grain 
1®)

P Content of grain 
(*)

P Content of plant at Harvest ($).
K Content .of plant at Harvost (fS)

K Content of grain
(5)

vl V 1.2 6 1.62 1.22 1.01 0.43 0.71

vln2 1*32 1 .7 1 1 .2 1 1 . 1 1 0.53 c.53

vln3 1.43 1.71 1.16 1.14 0.48 . 0.55

vln4 1.51 1.82 1*14 1.15 c.63 g.4g
vln5 1.6o 1*99 1*43 1.25 0.55 0.3-
v2nl 1.46 ■i.44 1.2 6 0*87 0*55 0.79
V2"2 1*35 1.59 1.28 O.90 0.61 0.68

v2n3 1.41 1.62 I.09 1. 01 G.59 0.54
v2n4 1.47 1.72 1.15 1.07 0,59 0.55

v2n5 1.46 1.84 1.23 1 .19 ' 0.65 0.43
v3nl l.,7 1.46 1.20 0.85 0*53 0*65

v3n2 1.35 1.61 O .98 • 0.95 0*60 0*56
v3n3

CO<r*.H 1.72 1.17 1.0 1 0.50 0.63
v3r^ 1.38 2 .11 0.94 1.02 0.54 0.59
V3n5 1*46 . 1.98 G.98 1*05 !„.6l 0.30

co
10



Table 5(b)

Treat- vT Content 
nento of plant at 

Harvest (£)

1.C5
v^n2 1.35
^ n 3 1-51

1.63
v4n5 1.68
v5ni 1.31
v5na 1.37
V 3 1*5g
r5nk 1.02

v5n5 1*63
CE 0.06

CD 0.18

H Content p Content 
of grain of grain

m  (ys)

1.49 1 .2?
1.57 1.25
I . 6 9 1.24
2 . 0 1 X.18
1.92 1.C5
1 . 6 2 1 . 1 6

1.72 1 . 1 0

1.84 1 . G2

2.23 1 . 1 9

I . 9 6 l* c6

. . 08 ‘0 . 0 7

HE 0 . 1 9

Contd

p Content ic Contont K Content
of plant at of plant at of grain
Harvest (#) Hsrveot (#) (?S,

0.86 0*48 0;43
0.93 o.44 0.60
1 .0 1 C.69 0.33
1.13 0.70 0.49

1.15 1-. 60 0.43
0.94 e.55 0.63
I.03 c.50 0.65
1.1C 0.50 0.38
1.18 c.58 0.48
I.30 0.73 0.43
u « 04 0.C.5 o.o4
r?s IL 0.11
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? •  ' *  « '■ - J  ■*>■»« / ‘ ’I *■” / - * ' „
t . ' r j  U  f /  ^ A i U ’- U  v J m  4 ^  U  k j  *.'y <J is

^.5.1* Uptake of nitrogen at ?.iayv:o;:t*

She raean values on tho uptahc of nitrogen at harvest 
are presented in fable, 6(a,, and (b and tho analysis variance 
in- Ar-'icndi;:* 1*

fiio results revealed that cn increase in tiio application 
of nitrogen significantly increased the nitrogen uptake by 
plants- But higher uptaho of nitrc-gor. vjas observed only u-.to 
a;,, level beyond which a slight reduction v/ns observed although 
this decrease ;mn not statistically significant* It was ale© 
observed that the sdra'corn uptoko v/as re corded in the lowest 
level of nitrogen {a,}.

Varieties did not bring out any significant variation 
in nitrogen uptake by plants. Ihe Interaction effect v:as also 
not significant*

■̂*5.2. Uptpke ofelionnhorue at harvest-

She ncan values ara prosontod in ‘fable 6(a- and (b and 
the analysis of variance in Appondxn. x»

results revealed significant differences in the phosphora: 
uptake duo to different levels of nitrogen* increased appli
cation of nitrogen resulted in an increase in phosphorus uptake 
by tho plants upto level, thereafter a slight reduction
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v;gc observed i n  phosphorus uptake* Fhosphorue uptake at n̂ # 
lovel was signif! eon tly e-uocrior to all tho other lovole 
ĉ norfe n-*S

« *

Iferiotios did not c& ovj ony dLgnlficant influence on 
yhoopliaruc intake* Tho effect due to variety and nitrogen 
interaction waa also not significant In tide caoo. v>J
recorded tho narsinuia uptake of phosphorus no concarod to all
tho other varieties- 

«

v»5* 3* Uptake of sotcr-slur, at harvest*

She r.ioon values arc rrcscntod In Table 6(a) and (b.> end 
tho an&lysia of variance in Append!:-;, x»

Results indicated that potaooiun uptake v a s aignifi* 
oantly influenced by increasing levels of nitrogen* Tills 
significant increase In potassium uptako v,fao observed only 
upto n,. leva! after phich there cccurod a decreasing trend 
yhich m o d not eign&fioont*.

Different varieties Of noise failed to chow any rigni- 
flcant influence on the uptake of potassium. Hone of tho
variety sc nitrogen interaction ras alco found to ho Dlgnlfi-
oant in this respect.



Table 6(a) uptake of isiitrogen, phosphorus and Potach and. Total Uitrogen* 
Available PhoGchoms and Fotaasiun Content In coil

Treatments UjitakG of KitrGgen
kc- ha"1

Uptake of 
Phosphorus -1kg. ha

MUM*)
Uptake of 
potash
lig. ha”1

Total H Con- 
tent in coil, , ®»Xkg. ha

Available PgOr 
content in coif

kg. ha”1

Available 
KPo content in coil
kg. ha”1

V1 73*4? 54. 26 .23-47 .2725 1 2 . 1 2 2 16

v 2 75*22 53*41 2 9. to .2754 17-24 311
v3 77-17 52.95 .28.33 2919 15-19 230

v4 Go. 2 1 55.09 32.40 ' ,283c 1 3 - 0 1 257
v5 1 2 2 . 41 77*05 ,36.97 .3373 . 1 5 .6 8 2 5?
SE 12.6- 7*07 3*74 343*23 .0.55 . 24.0?
CD h ; hc HP HS 1.69 IK
nl 5 0 .9 2 37-49 2 3* ?4 ,1629 11.44 197
*2 68.65 48* 8c 28.41 2240 13-44 225
n~> 84.36 53.57 27.83 ,2550 15*63 254

115*48 74.11 ,37*oo 3500 16.91 273
n 5 IG9.C7 73.8c • 33*35 4732 16.63 330
BE 3- 83 2.23 1.32 175.36 0.42 22.625
CD 1-.97 6.31 3*75 495*98 1.18 64*07

oo
CD



Table 6(bj uptake of N p and K ana Total Nitrogen content, Available PgO^
and KgO content in the coil after the experiment

Treatments Uptake of N—1leg* ha
ijptake of P 
kg. ha“"

Uptake of K 
kg. ha"**'

Total N Content 
in coil kg. ha”“

AV. PgQ* 
contont^ln noil n kg. ha

AV. ItpOcontent in soil 
kg. ha”3.

vlnl 47.11 33*86 17 .54 1657 9.06 190

vi”a 5^*05 44*04 20.94 2217 10. 31 202

vln3 69*54 ' 51.57 2 1.2? 2611 12.81 2<-j6

vln4 95.3? , 67*29 30.58 3057 15.63 231
vln5 99*3- 74.54 26.23 4085 12.01 250
v2al 43.82 32.50 2o.80 1699 12. % 213
v2°2 65.72 45.89 29.47 1965 17.50 244
v2n3 75.43 . 53*21 30.07 2273 18.13 274
v2n4 ; 95*00 66.32 35.12 .3603 . 17*75 238
v2n5 9 1.1 1 69.16 31.57 4233 20.31 530
v3nl 46.68 3?.Cl, 21.41 1 1580 12.50 173
v5n2 63.92 45. 85 27.23 2147 13*75 2U6-
v~n.- «• _? 79.O9 57.53 29.23 24-6 16.25 00254
v3nfc . . 1 U .19 64.47 34.28 3493 10.75 269

v;n5 94.16 59*00 29 .51 4968 14.69 283



Tables 6(b)

Treat- tJptafce of H Dptako of ? Uptaho of K
ncnts leg- ha"1 Eg. ha"1 teg, ha"1

v4n l 42.89 35*00 31.69

v 4*2 63.47 46.22 31.87

v4n 3 8 4 .4 g 5 7 -B4 27*39

1 0 6 * 0 6 6 9 . 4 7 38.72

v4n5 104.23 66.93 32.33

V 1 6 9 . *-*9 4 9 . 0 6 27-24

v5°a 94* 09 62.0 32.55

v 5n 3 112.53 7 2 . 6 9 31.44

V 4 1 7 9 . 7 7 1 0 3 . co 46*33

v5°5 1 5 6 .55 9 8 . 5 0 4 7 . 3 0

2£ 8 . 6 7 4 * 9 9 2 . 9 6

CD ns HI HS

Coatd

Total N Content Av. IpO^ a v* Kp0 Con-in coil _-j content tent in coil
Isg. Iia”“ coil hg. ha” kc,, Iia“l

1536 13*13 199

2462 .11*56 233

2693 14**33 271
3582 14**06 283

4 3 8 0  15.94 288

1923 10*00 2C9
24lj .14* 0 6  235

2??G 16.56 264

3763 1 8 * 38 283

599? 19.38 283

392-11 0*93 50*65

2.63 HSi - i . .
00
CD



4.6, soil Analysia

4*6*1* Total nitrogen content in tho soil after tho e. .riorlnent.

The mean values of nitrogen content in tho coil after 
tho experiment aro presented in Table 6(a, end (b and analysis 
of variance in AppendiE, x.

tatictiCeil analysis of tho data revealed significant 
difference in tho total nitrogen content of tho coil duo to 
levels of nitrogen application. Varieties and interaction 
effect did not ohov; any significant influeneo in the total 
nitrogen contont of tho soil*

Increased levels of nitrogen increased the total nitrogen 
content of tho coil uptoo the highest lovol of n*. which \t z g  

cignificantly superior to all tho other nitrogen lovolo.

4.6.2* Awllablo -phosphorus contont in tho coil.

Data 'furnished in Table 6(a} mid (b) represent the neon 
value of avaiiablo B^ej in tho coil after the o:^erimont. 
Analysis of variance is given in Appendix* X#

Data revealed that nitrogen and varieties had significant 
influence on the available phosphorus content of coil* Tho 
effect due to Mtoractlon between nitrogen levels and varieties 
on tills character m o  alco significant* But the increasing

89
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trend wao observed only up to level w h ic h recorded 1 6 * $ 1  he
PgO^/ha which recorded was on pay with level*

The effect due t o  varieties wan alco significant. Variety
v« recorded increase in the available phosphorus content In tho a
coil followed by V,* Y/hioh m e  on par vjith tho former*

Interaction offooto v;oro also found to be Dlgnlfiomt 
tho variety s. nitrogen interaction tho highest value was recorded 
by 'the treatment vMcti wans on par with the treatment 
combinations v^n^, v ^ *  v^n^* v^n-, and Tho treatment
combination recorded tho minimum phosphorus content in the 
coil* ''

^.6*3* s.changcablo sotarh content in ..the coil*

Tho scan valuos of available potash i n  tho soil after tho 
e:iporimont arc furnished in fable 6(a; and (b, and tho analysis 
of varianoo in Appendix. X*

Results indicated that tho levels of nitrogen had signi
ficant influence on tho potash content in tho coil. Increasing 
levels of nitrogen alco increased tho yotach content of the coil 
upto lovol* But and Icvolo worts statistically on par. 
Tho highest valuo recorded by tho level wac 330 hg potash 
and tho lowoet valuo recorded by n-̂  lovol m o  197 fcg potash*

There m g  no significant influoneo by tho different 
varieties and their combination with nitrogen levels*
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4*7*. Response of saino to nitrogen

Results of analysis presented in Appon&iss SI* revealed 
that tho varieties v^> V^ and v*. rcsppMod linearly towards tho 
application of nitrogen and an such the physical and economic 
optimum nitrogen sates could not ho found out* Response 
function of grain yiold and nitrogen levels in variety v^ \mo 
explained by tho Quadratic function* i  » 19 4 .820 24*586 n
6*0793 23?

Tho physical and economic optimum nitrogen fatos for thin 
variety t/oro found to. be 155 Jsg cstfl 144*44 kg/ha respectively* 
iho relationship between tho grain yiold and levels of nitrogen 
in variety Vg m a  explained by cubic polynomial Junction*
S r 2140*75 - 55*926 K C*<7& 82 * 0*0624 5? She physical 
and ©canonic optimum nitrogen rates for this variety were found 
to ho 156*5 hS ond 147*5? hg/ha respectively*

4*8. Bconosico Of production

She economics Of production of different varieties for the 
estimated yields at various levels' of nitrogen are given in 
cable 7 and the analysis of variance furnished in Appenflix.Jtt3;*

She rosulte revealed that, v^ recorded the nasimisa profit 
of Re* 6#5 10/ha whi oh was found to bo hi$icr than that for oil 
the other four varieties*
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Table ?. Economics of malse production 
( '000 rupees/ha)

Treat- Cost of production Extra Totalncnts oscludins trcatacnt erocndl- Hot Returntreatment cost turo

ni 3-ci>3 0,080 3*123 1.53^
^2 3*0^3 0,133 3.176 2.707

3 3-0^3 0,180 3*223 3.590
% 3*0^3 0,22? 3-270 5*627
n5 3.0^3 0-280 3* 323 5*023
GE - - 0*3^7
CD - - *fe» 0*983

Cost of innuts labour charge

1. HitroGon * Rc*^*85Ag* non © Re*20/-
2. price of Grain t Rq.2 .89/1££> v;onen Q Rs.15/*-
3* Price of stover* rg*o«50/Js q *
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The different levels of nitrogen markedly Influenced 
tho production of noise. It is goon that increasing levels 
of nitrogen increased tho net profit considerably* The 
increase in profit wac linear upto level after vMch there 
was a docrcaGO in tho not profit although not cirnlfleant*

4. 9* Correlation studies

The values of sinplc correlation coefficients verted 
out between tlio yield of drain and other characters ore 
presented in Table. 8.

Grain yield of the crop was positively and significantly 
correlated with number of cobs per plant* number of crains 
per cob* length of cob, eirth of cob* woirht of cob* v/M^ht 
of thousand canine, weight of stover etc*.* These yield 
attributes wore positively correlated with crain yield and tho 
*r* values wore 0.519b* 0*5954* 0.2731* 0.4661* o.6>43» O.6305*
, .7 .7k. respectively.

Tho uptake of nitrogen, phosphorus and potash by fee 
crops at harvest vroc also positively and sipnificantly corre
lated with crain yield and tho correlation coefficients were 
0.9260, v. 9 1 69 and 0*7607 respectively.

It 'was further noticed that the uptake of nitrogen, 
phosphorus and potash was positively and significantly 
correlated v.dih the crain protein content.
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Table 8 Finplo linear correlation coefficients betwoen grain yield
and certain biometric characters

F7_ Characters correlated vd^i Correlation* grain yield Coefficient

1 . Ho. of cobo per plant 0.5190*
2. Ho. of grains per cob 0.5954*
3- length of cob 0.2731®
4. Girth of cob 0•4661*
5* weight of cob 0.6243*
6. Thousand grain weight 0.6385*
?* Weight of otovor 0.70 K̂>*
8. Protein contont O.4399*
9- Hitrogen uptake O.926Q*

10. Phosphorus uptake 0.9169*
u. Potash uptake G.7607®

* significant at %  lovol.



DISCUSSION



Tho prccont invortigation ir. an attempt to coleot tho 
oont cuitable variety of oaico for rioo fallow: and alco 
to flndout an optimum level of nitrogen for the variety*
Tho data collected on various growth characters, yiold 
attribuioc and yiold and quality paraaotcrn wero etatloti- 
cally analysed and tho reaaltc Of osqpGri&cnt aro dieeurccd 
hero under.

5*1* Growth Characters

5*1*1* Holrht of.plants.

I t  in coon from the Tablo .2 (a, and (b; that there wa;,: 
s ig n ific a n t Insrsacc in  p la n t Aeight a t various stager, o f 
growth due to  tho application o f nitrogen. Tho fa c t th a t tho 
lower le v e l n itrogen recorded lo rc e r height a t a l l  stager o f 
growth, ae compared to  higher Xovolr: c le a r ly  indicator. tho 
su p erio rity  o f nitrogen in  increasing tho p lan t height*

The ma*taa height war. recorded by the hitfivr/c level of 
l?c kg n/ha at all otogoo of growth cuaopt at harvest wherein 
it wa? on par with its Immediate lower lovel of 14c kg [?/ha- 
Height being a character dependent or. nutrition, increased 
application of .Tertilioero would have encouraged the .ro'ot
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ttoich int-orn rorultGd in higher rato of nutrient abcor- 
nidon rMch «a>-. sanifcctcd in tho Increase in ĵ lcnt hoik's* 
iteir ot si* (19̂ 6) liati ana Panda (29?0, , £a:roat ot al» (X9?G, 
rjandloi ot a^. (19?S) f ftajcopal and Ucrochan (19?&; * Gangro 
(X9?S) ialcaa and Aly (1979;• and nuthvdsrichnan and iiibranoaifln 
(X98Cj observed rinilor Ancpcace in plant height by tho 
application of higher dccoe of Esltrogon in raise*

Voriotior pocordod significant influence in plant height 
at harvest ctago only* Tho ;*a imaa height of 16v05 ea r/ac 
roocrdod by the variety Gmnca-5 closely followed by Agothi-75. 
Uo^ovor //ijoy roeordod the rdniaua height of 13 9 * $ 3 ca« In 
tlio later ntagos variety Ganga-5. end As,othi*?6 sight have 
rcr'pendo3 v.all to tho added fertiliser?.' resulting in increased 
plant height.

Zho interaction effect between variotioo and rdtrogcn 
level:. v/ac alre significant only la the beginning and at 
harvest. r;hilo has recorded tho sta Imua height (0 9 .2 5 en; 
at 20 DA1' t it sas v2 %  vhich recorded the sa::iain height 
(192.32 ê~; at harvest followed by (~9‘-**3v on}.

5* 1*2. ■Oirbor .oiLicavep vor plant.

The roeeltr: presented in Table 2 (a) revealed that in 
all tho etagen, higher nitrogen lovoln recorded significant



97

influence on tho mrfoor of leaves nor plenty Îcnovor, varietal 
variation re/* not :iGnificant during any of tho r̂o;.th ctao

dv^nihoudh there va- oicnifieant increase in tho nuthc: 
of leaves par plant voith inercaclftG levels of nitrogent thin 
incrcaoo var uicriifiearat only unto 14'.:* lie n/ha and r/- each 
14.. Lg I; and 17- ip l/ha could be eaonccnicaily U' ed for 
incroaocU leaf production. cverai veri'cro reported that tho 
nutrient/ cr;_,aciully nitroGon infJ/ucnced all tho growth sara- 
LictoTi especially leaf u.ubcr (Gajnut c% al*, 1970} Gancro 
(1 9 ??)* faliya and pj>drow (190.1 - AGotiJ.oyc o.t al* (1904; alr'o 
reported tho influence of higher level/ of 'nutrient:', in 
inoroavinc the nur.ber of loaves In noico.

it ccen that varietico could not influence tho loaf 
naauor in  tho *. resent c-.poriaent* However, Ganca-5 recorded
the narinun nuubor of loaves in oil the : tape: of pro/th*.

5,1* 1* l.aaf ./ffr.a Jbidox

It 1/ /ecu that 2/i v;ac rirpificnntly influenced by tho 
different nitrogen lovele at all the "'tape;' of crorth of 
uaico plant/. This oicht bo duo to -tho fnvonrablo offeet of 
nltrocea on loaf croir&h. I&chor lovole of nitrogen increased 
tho number of functioaine leave:. (Table 2 a l u c r e  a:: c in 
jVu. i.ith increased level/ of nlferocen vsr reported by
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::orachan fcririiMaDiurthy ot ol. (1974 .
Goncro (I97?j* .fibh&il and rhalofcy (1979)* 21-ITattab £t ai*
(2900, and : alas o£ al* 0.983)* 9hc hishort nitro^on level tjar 
found to bo r X v i : i c  the- naiiaxs h;U at all "tape:: erocnt do ;?A 
*;5uch iron on par v&th it;; Itrsodiato lovxr lovelr * Another oh, or- 
vation nado in tho r-rc:: out study no.?. that the :n :inun LaI ’;a" 
recorded a t 6:; j?A’ • firl/hnso ti rthy (1978) indicated that n zn o r  
- Inrrtinf orhibitcd far;tcr of crop enabling early1 cable-
vasojyfc of larccr LAI to intercept and utiliuo hl^hor anonnt of 
reliction than obrcrvcd from Kharif and Rahi vlantinjm

inorcaro in LAI at hiphcr clo/e- of nitrogen aicht ho due 
to tho higher nxo'oor of loavoe produced by the application of 
nitrogen a-: indicated earlier* moron, oC nj,tto,pen application 
airht have alee inorcarod tho notabol.io activity of plant' and 
thir intum nicht have increase tho uAI, ' taelor conducted by 
Canccar and lialra (1931) found tint fcAI of rainfei realco incrc- 
aocd v;lth increase in retropop rater; free; -V. to 12-'* he; jl/'iia*

Varict-ai of.root on tliir character al'O cLpiiif leant atat
all itacer except 2o DA - A.no:r; tho iiffevent Variolic/, Cnnpa 
-9 rhov/od tho hichcr.t L.M of 3*3. Thu: it ir aeon that Go-nso-5 

could profile:: tho liicficr-t LAI c.b?rir?c ■ uiuor cceron, thvc orhi- 
b itin p  Atn c rc c r lo r lty  in  th i-- very im portant ere nth f-.notion*

She fact that interaction effect ra:- not •.‘iGrdficont ir a 
clear indication that different vnriotlc’ die not interact -rith 
nitroyon loaol' *
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Tho results (Tablo 2(a) and (b), revealed that different 
varieties and levels; of nitrogen eicnifioontly influenced tho 
nuaber of Gayr. to oillEia:,. . haraa fit ai*(1959) found that tho 
Ccgr. to rilkinc vias decreased with increasing rate r- of nitrogen 
apto £0-0 he I i/ha* 'audlol ot al. (19?w alra reported early 
oilldric e-ith tho application of nitrogen ct higher doecs. in 
tho proooiit . otudly alco the plants wore found to rills earlier 
with higher lovoln of nitrogen and the carlinoca continued upta 
Ihu hg I»/ha. Thu*-4 tho neon nunber of deyr to rilLing **as 
significantly reduced fron 67*75 to 6l« 6 5* Generally nitrogen 
ic c.pcctcd to lengthen the vegetative phsu.o and u.c each ■ 
delayed rroccrc of maturity* But in the present rtudy bccaur c 
of the luxuriant r nply of n-unehinc due to runner rear.on tho 
photo synthetic activity could have been started earlier in 
tho pror.one0 of abundant supply of nitrogen resulting in 
earlier attainment of higher LAi (Tablo 2, and earlier rillrlnp 
Tho rccults of tho present Investigations era in agreement 
with tho findinge of Gupta (1950;, nathoro ct fils* (2975,» at?iar 
(2979).» M-Hattab £t gL.(2930. and Yadav ot al. (9-933)-

Variation alro recorded significant difference in the 
nudber of doye tahcn for r.illdng- Aaorjc the varieties, 
Agothi-7 6 required tho loeoct rauribor of 5-0*25 day; for silting 
followed by Ganpa-5 v;ita 59 *G, The no. iaun nunber of 7 . .2 5wasdnyr.̂  recorded by tho variety Vi.joy-



Thera rignlfieant affect# In tho leaf-otea ratio o f  

nalnc at harvest duo to different vsriotioe, cliff orant lovolo 
of nitrogen and their interaction*

A linear Increase in loaf oton-ratlo nan recorded by 
nitrogen application up-to 1**0 2sg IT/ha- Ihlc night bo duo to 
tho higher rate of leaf production in proportion to nton in tho 
oonocrop of rmice under adequate nutrition* Although tho 
highest value of 0r?9 m o  recorded at 1?G Kg il/ha» it was on 
par tdth that of 1^0 Kg li/ha*

eiffcront varieties varied Dignificantly in Icaf-ctors 
ratio* Anong tho fivo variotior:, Ganga-5 hac recorded tho 
highest value of 0*66 followed by Garrga cafed-2 and tho lowoot 
value of 0*̂ -6 war- recorded by Ki«otorch. Tho data presented in 
Table 2(a) revealed that tho above t m  variotlcc havo produced 
eoQpomtively higher m z ib c v  o f leaves per plant and a s ouch 
they could voxy well record higher valuer of I c q t o n  ratio*
The cuporiority of Ganga-5 variety has been further reflected in 
thedeaso of leaf area £ndo„. also*

5.1*6. nrv^attcr production*

It ic evident fron tho Table &{a) and (b, that nitrogen 
application had Gignifleant influence on tho drynattcr produ
ction, upto tho highest lovol tried (1?0 Kg il/hn .) • Tho treat
ments, which rocoivod higjior donee of nitrogenous fortilicoro

5*U5* ■



(170 &G ^A- registered highcjx* drynattcr yield than thono 
with lower fertiliser levels. Sho Influence of nitrogen in 
procotinc tho vocotativo growth of plants ic a won eoiabli- 
rhod fact. Increase In dry ratter yiold with increasing 
lovole of nitrogen trac reported by ̂ hamuchasundaroa ot o^* 
W 7 l>)p Kunaraemqy o£ a£* (19?5i > ('liao ot ol* (1979.» «fingh 
and Ghgnd (193d;, Wittetitsrlchaan and ubrsconian (193d,

A positive linear response v;ac observed rith increasing 
levels of nitrogen* Hiohor levels. of nitrogen application 
increased tho growth of naiEO crop ciQiiflcantly (Sable 2 (a, 
and (b,. she 0Trbw.fi> attributing eharaetcrc like height of 
plants* nuubcr of leaves por plant and the leaf area in&o . 
were nBsinaa at higher levels of nitrogen application* She 
rcrults in Table 6  ( a j and (bj clearly indicated that’ tho 
Uptake of na*or nutrients night have increased tho production 
of 07owfl> attributing characters and finally rosultcd in tho 
higher dryoattor yiold. Tho uptake of nalor nutrients was 
casinun at higher lovolc of nitrogen application. Tho 
increased uptake of oajor nutrients would havo resulted in* 
higher Orynattor yiold* ..inilar roculto chewing tho influ*' 
cnco of Increased doco of nutrients in increasing tho yiold 
of mice was reported by Krichnan u;rthy ct c&*(lD7h, and 
liihhail and shalaby (1979<A According to Ahlawat ot ĉ.*
• (19 7 5; t nitrogen fertilisation increased tho Orynattcr accu- 
aulatlon and tho rate of eryaattcr accumulation sac factor 
in nitrogen fertilized plants and tho per plant dry weight

- 1 0 1
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ibicroa''cd canttnaougly in to  9- -95  Caye* . toyanov (1933) alco  
observed the b e n e fic ia l o ffc c t o f n itrogen in  increacine  
d ryn attcr -ro tino tion  in  xsaiso and o p la in ed , th a t tho incrc-arrinp 
nitrogen rater, increased tho c lilo roo hyll content './hi oh ir- 
co rre la ted  v;ith G rynattcr aeon.relation*

ivonthoticb there v.«r no s ig n ific a n t clif. Terence in  clryentto: 
y lo id  doo to  d l f  fcrcn& v a r ie tie s , the oaniaisi dry.eatter y ie ld  
*■&■• recorded by tho v a rie ty  Ganga-S and nir&non by Canga j.a£c l-;t

9«2* Yield Gcaponcnto 

b.t-l* nanbcj:‘ of cot:.' "-or plant.
l » i i « T n r t    Hj rm *  ,  .m  , rn w h  . n  V i n  

Tho data fornl-hefi in Table 9 (a. revealed that tho 
a.-.ylioation of nitrogen at dl£ re-rent levels had rigoificant 
ofJcct on tho nuhbcr of cobc per pleat* the highest nunber of 
coho v,nr rc-coricd by tho highest level of nitrogen (1?.- bp; i{/ha; 
vrhloh cac on par rflth itr' icnc-diatc lor/cr level (ihv log ii/ha) * 
M r  finding it in conflxoltar tdth tho rerulto obtained by 
fiiapDz (1979)* lathoro /ot al» (1976). tror and llhchra (19??.»
1 h o rt o t a i *(I9 C 2 ). barin  c t al« (19-93; and A dotiloyc c t

V a rie tie s  q!;:o recorded c lc p iflc a n t d l£  Poroncc in  tho 
nnnber o f cob-., ; c r p lan t* Caayi>-'i3 rccordo, the highest nurbor oi 
cobe ,..cr p lan t rh ich  vaa on par vdth Hi*-:: torch in  th io  regard*
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v&o data on L& anil loof-rtcft ratio alao revealed that 
Canra-5 rfcood. first da both charaotepn* tho fact that Car«oa-5 
could ■_ reduce tho hichcct LAI of ■}*?. clearly Indicates ito 
r ujeriorlty in tho carbohy-’rate cynthccin vMch radicated in 
tho number of ecbo and ultimately on the yield.

It U "  obrerved that the number ot cob;; ter ;-lant la a 
character influenced by both nutrient ctatac and vario.taX cha
racter; inlivi* ’.rally ar their interactions cere not r iGnifiaont.

fable 2 (a; and (b; ohoved î iat tho dif iorent vorlotlcc,
level; of rJ.trocna an1’, its interaction of..’cote significantly 
influenced the number of rrain;' -jtr cob* Lumber of Grain:; 
inorcac.cc': linearly rith increasing lovelr of nitrogen a-.'to 
It-. kp/hn viiich one on'ear with ito higher lovol of 1?0 I:c 13/ha« 
attor ot ej.* (19 7 5) observed higher number of era in; r.cr car 

'1th ISi 2:{j n/ha. But Hathorc c$ â . (1976.. ob- erved linear 
inarca"o in tho number of craino per cob uith incrcnainc level: 
of nitrogen an to 1 6 . dp/ha*

c .  t e a  £

The effect -of ̂ ofunifleantly Influenced thie chara
cter* /tnonc tho different yiai'iotiec Oanca-5 recorded the 
na .iDtm number of crainr -;cr cob ami Vi Jay recorded the- olninua 
number of crolnc per cob* tho interaction bob.-, eon nitrogen and 
■variety also r;a: foardl to bo significant.
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irirlvnan urthy ct .al,« (29??.> Al-iiudha and Al-Yourdc 
(19 ?8 j c»i '. jttSu&ff iricsa; < and . ubraucnion {1930} obrorvcl an 
i-scrca*. ins trend in tho mtibcr of craine per cob v.lth lncrca-1 
rates of nitrogen* naprafc ot al*(19?0# alco observed linear* 
risnifleant incrcano unto 260 ho o/ha* 2ho hichor level of 
nltraccn treated plota produced corked iaercar.e In tho aarfbes 
of c^oino per cob compared to locor level nitrosca treated
plate* Skis-? It. in revealed that tho or .rlication, of nitrogen 1\
definitely beneficial in ihio character*

Sho fact that the interactions v;ero alco riynifleant 
clearly indicated tho fact that tho varietal variation .in thir 
character can bo folly ofoloitod by hich lovol of nitrogen 
;joiiac:b-*cnt. <5anpa-5 r&cn r.uepliod vith Ifcv lie 13/ha could 
pro-dueo the casicur, rjuukor of groin* v.-cr cob*

•5* “* ?J* iidvllilbhii...SSU*

She data revealed that tho difdorcnt vuvlatiec and 
jdtuoycn lovolo influenced tho Xcnyth of cob r,icni£ieantly. 
/.none the variotice# Hi-;, torch recorded, aor-ima length of cob 
follcracd by canca«5* Sho result of tho present iavortifAtion 
van in conflrcity v/lth the finrlin-r of riathuhrirhnaa and 
nubrasonlan (193- * Ehc ciniuun lecyth of 21* ?C c.a vac 
recorded by Danya r affect-2.

aonyth of cob v*a: influenced cignificently by level'; of
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ivVfcrogoo* She rc.-peits© uao linear upto 1^0 he n/ho beyond sMo!i 
a  ̂light reduction in length rob observed* Xnerearo in length 
of cob with increasing lovolc of nitrogen was reported by 
several workers like Kati and Pond a (197-*.* Gongro (-197Q- • 
dhalaby and s&fchoiX (1979)# ^ciput ct el. (1979i# cubroaonlan 
ot &.(19t$}» AdotiXoyo £t fli»( 198̂ 3 arid fcuecol (198^*

It le ooon that tho interaction effects was also signi
ficant- Hi-ntcrch at 1ft j bp ll/ha has recorded the aa -inuri ■ 
length of 31*5 cm followed by 29*5 on redordcd by tho eamo 
vurioty at 13x fc® a/ha* thus proving that tho caao variety of 
nalco and tho ease level of nitrogen both individually and 
collectively exhibited their superiority in this character*

5* £«''>• r^thj3f^ob,

, Remits revealed that allied nitrogen incrcar cd the 
CirKi of coho significantly* .'Shinto girth of 16 cm rae recor
ded, by 2Ao hg n/ha which v/ao on par with l?o he a/ha* shuc it 
ie coon that thoro was significant linear response only upto

Q

Iftt- hr 11/ha and thereafter a slight reduction in tho girth of 
cobs v/ac observed* Shore findings aro in confimity with the 
results of ICb&rjsar (19^ - j who found a linear incre&so in girth 
of cobs unto 16; he r/ha* ::ubranonian ot 3,1 . (I9C2) and Rtiraol 
(19Sft, also reported cignificant linear response in tho girth 
of cobr 'with different levels of nitrogen*
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Vc*ri;t;a oflcon a i m  infl-icaocd eicnlfioavtly 0:1 tho 
Girth of cob::- Aokic tho vorioticc* G m c&-5 recorded the 
ra, Iiraa c**tk vliioh tan found to.ho mpc-rdor to ethos? vorictlor,

j5*2 « ̂Jr yj (ML̂ îX 0Oh ft

• the dii’lorenl variotiom nitrogen level:: or.-* Ate inter
action of-.’cctr recorded rlcnlflttuxt influence on tho roicht of 
cob::* ra'crr: the varieties* oroio:,>5 rccordc'. tho r:i Inae \:c-ii.ht 
of cobo uhioh aerially differed frou a::, tho other vnrietior, 
Che Uata -rcccntod in Sable :i (a.; clearly indicate-: that tho 
length of cobr and c-rtfc of cob- \:crc biynificantiy cu-c-rlor 
in tho varioty Cano&~3* Shoroforo, it if. quite natural that 
thin variety recorici si&nificantly hicher voicht of coho#

Incremental Cor.oc of nitrogen cJ.:-o produced rif/iifleant 
and linear insrcaio in tho vcx-pht of cob'1 tv. to >*';■- hr; ;;/ha.
In the. oar.a of Zenith of oobr and cirih of cob:. It A: aeon thal 
the nitrogen level of ib fc&/ha \tr* rtr scrior and a^ ouch the 
race lovol a-o'Lld record t2io hiefcer aoljit of cobn alto. 
Accort&ac to father o ot ol«{19?3, are liharhsr (I9I1. a linear 
increase In cob vci£jht wa~ recorded up to 16. :i/ha*

Data furnirhod in fable f (a, revealed that dif/orant 
fcrtilir.er involc? and cllf rorcnt varieties r coord c,. olinlfieant 
iaflucnco on tho thou: am: ,;;rain neicht* vho aicnificant 01,1 el
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oz nitrcy-c.i h?.: hxn utilised not only for- vcyotative cx*o\;th 
and devf-Lo, rent, bat ol: o for’ inara'viRr. the oir.o of rccdr by 
nroy.cr filling u. of the crainr and thereby contr&b-Jtih:-: to a 
hiLhor theuiaad crain c;olcht- Incroaoirc loTole of nitroccn 
inerec/.cd the thoa/.enci. crain '“deft* aato !&.:■ he ;3/iia. Ginllar 
incrcaoi&c trend ia thohrond erala o-cicht vith Ir^raontal 
Icvolo of nitroycn wac o'crervei by YrioatM (19?i. » S iiarza 
(1973., Hajan end onharan (19?^» Krir hnamu rthy al. (19??)
r.hnloby ami .Ihhoil 0 0 7 9 / 1  ; ubraaordim ot g l . ( 1 9 C::,, fu-eel 

(*9C4t air'. iSrir.hnavoni and naaar.v.ary (1935. • hathero cjfc c.jU 
(19?6; one Khorhcr (193.;.) rccordo-1 linear roir.onro unto 
I6i. J-..'

toor\;4 the five vari oilier- tried only r.anca~f> coaid record 
f irrdflcaivily hither thou rand cfain rcicht v/hieh clearly 
indioe/toc: the fact that only Ganra«S could ntilico the higher 
It vole of nitrogen for iaorcaring the ri~o of ;xainr> and 
thereby c hlbitlna higher th&rand cmin uoicht*

5«3» Yiold

5»'. 1 * Cggta yioi.-a

She recuita furrulrhcl ia Table 3 (a) rovoalcd that the 
a;;-lication of nitrogen esortcd a oicjnlflcont influence on tho 
total crain yield* A yoritivc linear iacraa-ro in frnlo yi&ld 
tvac observed unto it': 1:;. n/ha and the eiftcrcnocc due to
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successive incremental doses of nitrogen were significant upto 
1^0-kg H/ha* It was already seen (Tables 2(a,b) and S(a*b) that 
many of the growth promoting and yield attributing characters 
like LAI at critical stages, leaf stem ratio, number of cobs per 
plant, number of grains per cob, weight of cobs, thousand grain 
weight etc#,, were progressively increased with incremental 
levels of nitrogen. Therefore it Is clear that the influence 
of all these characters have been finally expressed in the 
grain yield.

When the level of nitrogen increased from 100 kg to 1^0 kg 
K/ha, grain yield increased from 1708 kg 23^0 kg/ha. Thus it is 
seen that an increase of 30 kg n/ha could produce a very high 
increase in grain yield. The number of cobs per unit area, 
number of grains per cob and higher grain v/eight were maiiily 
responsible for this increase in yield. Arora at al.(1973) found 
that the increase in grain yield with increasing levels of 
nitrogen may be attributed to the favourable effect of nitrogen 
on grain yield per ear* The influence of higher dose of ferti
lisers on the growth of maise crop is well known, a perusal of 
the data (Table â) in respect of grain yield indicated that 
different levels of nitrogen had significant effect on grain 
yield.

The data in Table 6(a) in respect of the uptake of total 
H, P and K by maise also clearly indicate that the higher uptake 
of i-.i majior nutrients might have substantially improved the 
yield attributing characters which might have finally resulted



in hiphcr yioldr. . luilar ronultr: chorriiip tho influence of 
inorcacod done of nutriontr in Inarc-Qfinp yield of nalcc v.ac 
rerouted by reveruX vorJrcjra alUio riJchpoix̂ cdon and Gcorco (19'c5) 
raoidhar and Gdanantfon (1973;p dccnakchl ot al* (1975. > Khan 
and 'inch (1976/, dathyanaroyona (1973) end lunar ct ol. (19C4..

Tho rcnultc d&eeucood above clearly revealed that the 
hybrid oaico crop economically recpondcci to lb he d/ha which 
produced the on inisn yiold while the iov;c r<t yiold ran under 
5 '-' lie; d/hn. G-ralnyicld inoreared oicnificantly with each 
additional level of applied nl trepan. Tho favourable effect of 
nitropen in incrcaelnc ti;o -total croin yield hue been reported 
by reany eerier;: like Yripathi and .’inch (1932. ,  ' Glen ot al* 
end Yadav ct al. (1935; * Brar and Shaman . 'inch (1936) and 
atol ot al* (1935)- in tho recent ctudy, the hichor praln 

yiold under increased nitropcn lovolc were 'mainly duo to 
corrcnpon&Lns inoroaoo in yield contributing oharactcrr like 
length of cob* cirth of cob, mnbor of cralno per cob and 
thousand prain wcioht* darco /or the uptake of major nutrient", 
vie*, amI K v;ero higher with increaoinp lovolc of nitrogen
resulting in higher grainy!eld nr already otatcd. iniior 
linear rocgonco in graia yiold to miuc unto l3e kg h/ha vo/ 
ronortcO by Palaoioc (1979- and .-ihajlovio (1932;»

According to Iripathi (1973,, Cong/nr and lalra (1931., 
Today ct oi* (1933, and pat cl ot al. (lyGjh, a-plication of 
nitropenon fortlliuorc a crtcd a linear Incrc-aoc in groin yield

Il l
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(iqn)upto 12S k£ I*/ha. .orfccrc like Brar and khchra^ond Bhurhan 

pt ̂ 1 .(1977., frarnd (1973.., Ilalcaani ct al« (190d) and ;,cv 
pt al. <l93o; reported linear incrcaeo in gralnylold with 
Increasing Icveio of nitrogen u;to 15- kg/ha. Tho rccultc of 
triale conducted by Bharthafrur ot gi.(1975; and ilchta and 
Xotharl (1975. revealed that :iitroccn at the rate of 16.. kg/ha 
resulted an- into Increase An grain yield during rtxmer ccaoon*

Lvcnthough tho effect of varlctior 011 gruirsyicld car/not 
significant* Gonga-3 produced tho na.,Iami grainyiold which 
nay bo an cribcd by hybrid vicour in Canga-5 end alco that it 
nay bo an efficient ucor of available plant nutrient':.* in 
othoraordc, tho higher grain yield of Ganca-5 ‘toy bo attributed 
■to higher nuhbcr of ear bearing plant-: and ruyorior car chara
cters] • Loercacc-d grain yield of Vi jay oven with higher done 
of l?o ijg ts/ba appcra to bo duo to lo- c productive efficiency 
of Vi&oy no conjsarcJ to oanga-5* ."harna (19?̂'. observed that 
tho hybrid Coop a-5 out yielded Vijay and the oconcoie opiluun 
doeo of nitrogen osr* bct-vcon 1^5 and 1G* 1'c li/ha*

5* >2. itsycEJjd&fl.

The results revealed that nitrogen had a significant 
influence on stover yield. Increasing rater of nitrogen 
significantly influenced the ?;tovor yield. as in the r cace oi 
grain yield aa:ieu:; stover yield ran recorded at it-, kg 'A/ha
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which was on par with l?u kg n/ha* it it- aacn that tho vog^- 
tativo cSioraotcrr. like height of plantr* racfeor of leaven per 
plant ote*»* increased with increasing levels of nitrogen and 
no each increased stover yiold in only a reflection of the 
favourable Influence of these characters* .vtovor yield procro- 
coivoly and cigmficantly increased with each additional levels 
of applied nitsfogcn* r luanugacusdasraa ot al* {10?lK. obeorved 
considerable inoreaco in ctrav; yiold tdth every increment of 
nitrogen* Tho present Invooticaticn ie in confiraity with the 
findlnpG of eovoral wor&crn like Gl-/hariax:.y c& al»(X9?6.« 
."ontoc and Olrcn (197?)’* : An^i and -Vheoprarad (1970j » Eanjodh 
.‘inch ot qIp (ZpOo; and : inch .ot 33I. (1932, •

The offeet of varieties was found to bo non-significant
in tho oacc of stover yield indicating that no variety could 
significantly Influence this character. However tho variety 
Gonga-3 produced tho hiohort Grain yiold end the lowort yield 
m o  recorded by C-aaga r:-cfcd-2. It ie already soon that tho 
highest groin yield vac produced by c-;anga-5 variety, xiio fact 
that the important vegetative characters lilco holght of plant, 
aunhor of loaves were higher in the case of Garago-S variety 
clearly illaotratoo tho reasons for tho highest ctovor yiold 
in thio variety*

5* 3*2“ narvp3tj

In tho ■■roe cat study it ie aeon that nitrogen had rlgai 
flcant infiaonoo on tho harvest laden. The srriinan harvoct
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indc^ vac obtained at l?u kg ;i/ha which \mo on'par with ito 
immediate lower lovol of Ita fee u/hst, showing that thio lower 
do so could bo c economically need for higher harvest indca.
A relatively higher harvest Index at higher lovelc of nitrogen 
is a clear Indication that tho varieties tried respond well to 
‘tho application of nitrogen, This result in in confir&ity 
with the finding of MiMiail and rhaXaby (1979ty and Slice ot el. 
(19795 *

Varieties also had significant Influence on harvest indon. 
It is ooon that tho variety Ganga cafc&-2 recorded tho highest 
harvest Index which vas on par with tho values recorded by 
Ganga-5 o M  Hi-starch* Froa the early diocucsion it io clear 
that Ganga-5 produced tho highest grain yield and therefore it 
is qidto natural to got relatively high harvest index values of 
this variety, it is alco obscrvod that Vi jay recorded tho 
lowest harvest indoa: which produced tho second highest stover 
yield next to Gangs-5* but recorded only tho lowest groin 
yioM. Although Ganga-5 produced the higheot ctovcr yiold, 
bccauco of its rolGtlvoly higher crainyiold it could produced 
hi^ior harvest index: alco.

quality Characters

5.^.1* Protoin content pf pswftn.

nitrogen had a pronounced effect in increasing the ;,rotein
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per cent of p?ain ao rovcalod in tho proof study* nitrogen at 
tho rate of 140 Kg/ha recorded tho highest protein per cent in 
Grain after vihleh there m?, a decline in protoin content 
although not statistically significant* Reddy a m  Koliappa 
(1974) reported that tho quality of Grain in respect of protein 
wan Ices at higher population* but if t© a tabc into consider
ation the total yield per hoc taro, the loco tdll bo eoespCBsatefi 
by higher yield c at thicker population* Siioy also reported that 
eraln protein content in mice inaroaoofl. with increase in 
applied nitrogen upto 15c hg/ha* morosced application of 
nitrogen increased tho crude protoin pea? oont indicating tho 
is^ertaneo of nitrocen in achieving hi# protein yields rlth no 
edverce effoet on protein quality., iho incrcaecd protoin par 
cent m a  tho result of inoroaeed nitrogen application ae tho 
nitrogen ic tho soot important casponemt of protein*

Increased protein content nay bo duo to hi#or rat or; of 
absorption of nitrogen by the plants at adequate nitrocen lovol 
'which ultimately resulted in Mghcr protein content* -shcro tar, 
significant linear inereaDG in (train protein content with

N i t r o g e n  i e t f e I  ° f

increasing loveXe of nitrogen.  ̂ifeo hg li/ha produced the -cmi- 
m a  grain protein content of 12*&?£» faeid ot ctl*{1901; reported 
a similar increasing trend in grain protein content from 11*75 
to 15*5:-' with inoreaoing nitrogen rate* liio prevailing high 
temperature and lor humidity during cummer ecacon help in gulch 
drying of coed and thereby better quality of coed in obtained.
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ffho rolo off nitracon in incrcar-inc irrdn -rotoln content 
vae reported Xrj ffrian'thl (X9?l • ffincli (1976,» Cemcro (197^ 
Yohya and Andrew (123-. •

Vorlotic:: alto differed "idnifficantly in thoir rrain 
rote in content. Gcn^a»5 recorded tho hlihoet /rotcdn contend 
off 1Z*7S% The data on nitrogen untafco trj Giffderent vorictico 
(S.tVb?.o 6{a aleo revealed the ffaoi that the hlehort nitrogen 
crvtahe tveo recorded by tho variety chv.ira-5* ihir. hichor 
nitrogen uotaho would liavo holycd thio vcricty to record ni^ncr 
ecr cent off protein clro»

5*5* hntricnt content" off elant -•artr.

5*5* X* hdtrodxn content off pro-lq and /̂ tovor.

It in rccn that tho liicfesnt level off nitro-rcn cavo the 
hiyhert contont off rdtroycn in cmln and :: Savor. litre;, on 
content at loucet level vac aicnlfficantly interior to all other 
level" off hitro:;cn. It ie clear ffran tho rorulto that the 
incrcaecd ca~_.:2y off autricato had increased the nitrogen oontcntc 
off crain and rrfcover rleoifficantly.. dho cffffoct off nitro;.en 
nutrition in i:xre-Qr'in:; tho nitrover, content off nai.oc riant ha: 
been reported by nany worhcrc. £Gan-ro 19?3f Bacccl and icrno 
±93 and honff a:yV Irloo 193;.. Grove o£ pi.(193.. ffoune that
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ni-fcroson content of abovo ground drysatter yield was 1 .1 G£ and 
nitrogen content in 'the Grain, ranged frora 1.45 to 2*2?£*
According to Hera and michalfa (19-91, 9 the Grain contained 
1 . 1 5  to nitrogen with nitrogen fertilisation up to 160 kg/hft
’The high content of nitrogen observed with higher levels of 
nitrogen nay bo duo to tho enhanced crowth of vegetative 
(Table 2(a, and (b) and rcpro&uatlvo (Table 3(a) and (b, parte 
of plants which facilitated higher rate of absorption of thic 
nutrient. The increased nitrogen content with enhanoed rater: 
of nitrogen application noticed in thin .study Id inline with 
the findingc of sany rarkcrc* vie*, Eajan and canimran (19?4, 
Al-Hudha and. Al**vaunle (19£8># Eayyar and Sawarta* (1930),
Chao ot al.(1932)# : inch ct at*(1933; and colon ot aU (1933;. 
According to Khora and Tyogi (19?2; oaico crop varieties differ 
in their nutrient removal and therefore in their fertiliser 
roquiroocnte» llonoth and Bolen? of* ol»tl934) observed incrcaco 
iri the nitrogen concentration in plants in rooponco to difforenl 
nitrogen concentration* Tho application of nitrogen night have 
produced sere roots vdiich laiura night have facilitated noro 
absorption of nutrient. Tho 'supply of phosphorus and potach 
nl$it have alco led to tho proper uptafco of nitrogen.

5*5*2. Phgr-rhoran content of firain and stover.

Table 5(0, and (bj r hewed clearly tho ofToot of different 
levelc of nitrogen in Increasing tho phcrphoruo content in
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plants. 2ho hlcfter levels of phosphorus content itich* probably
bo duo to the favourable of foot of balanced f e vtills at lor. *
She increase* in plant phosphorus content vlth Mefcer dorco of 
nltropen cupely observed In this study ie in lino vrith the 
find! rips of ivubraaonion ot o2»(lsG£.. She evoJLIabiiity of 
nitrogen at Itnoc hedrh cdcno nlrht Imvo >’ t:L:ulaicd the vopotativ 
Growth thlsh intum led to better absorption of r.hoenhorue*

5*50« ota viaa content of r^ain and etaver.
^  +*»*l jpifc. j - . *• *iw > ■ H<■ i #  ■ . *4* < *

. fhcj leant effect of different icvoln of nitrogen on
the nota.''oivn content of crain and stover t.xlo very clearly 
revealed in the labl co 5(a and (b; <. the hi^hor levels of 
nitrocen cavo r.lrnifiaantly lovror valuoo for tho pota^oiun contc 
of crain and Mrher vainer- for notacciun content of t tovcr* 
f laterally tho hfeher CO' es of niyht have led to a hotter
absorption of peta'civn by stover and honcc rcpioterinc lover 
otanoien content in file ireatucnin ŝ -o to the bettor absor
ption of pcfca: oiaa by tho stover, tho content of it in crain 
uidit Sinvo decree/ ed.

5*6* untaho o f m jo r  n itr ic n ts

5*6*2* Ciitroncn*

It ie seen that the effect of jilirepeu r.ari sirnificcnt 
\;a: on the aptolio of nitrogen by plont* ihcre nan ■royreeoivc
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inorcaco in nitrogen uptako v/ith increasing levfels of nitrogen 
upto lb. kg l?/ha* A reference to the loblo 5{a> and (b) on 
tho nitrogen content of grain and otover alco revealed that

1 r

tho nitrogen content Increased with higher lavolo of nitrogen * 
Data on dry^attor production (iahlo b a anti hj alco recordedf i
hig2ier values with higher lovolc of nitrogen* Theroffro it is 
natural that the uptake of nitrogen which m e  confuted ffcoa 
those values alco chotsofi tho higher valuea with higher levels 
of nitrogen* srialo Conducted tty Ra$$a and rari&acan (19?**)

* i.revealed that uptake of nitrogen f,rae higher with higher levels 
of. aftrogon.

ihoro was an appreciable increase in tho uptake of 
nitrogen W  mice crop rdth increasing levels of nitrogen* 
Application 4j£ tho lb . kg ;?/ha resulted in tho na .inen uptaho 
of 1 1 5 **'-S kg/ha* 2ho afloat of nitrogen application on tho 
dptaha of nitrogen had ’boon reported by nany workers* c-barsa 
ot ol* (I9?53* Al-Ptvs3ha and Al-Younio (1970;, sripathi (19?Q, 
Gancro (19?3,> Dacs estd 2Xanjo$i ringh <19?9j» Rouf and Inlaa 
(19-33.- uartisi ot al^igSfr, and Bolour ot al*( 198b, reported 
that increasing lovolc of nitrogen resulted in liighcr nor cent 
of plant nitrogen resulting in increased nitrogen uptake*

5*6*2* iMap.Horno <

increased application of nitrogen resulted in an incrcacto
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in :?hO'.?hor-ic rotako by -lox&r. 'igto V k  'cr n/ha* rhornhoru« 
u :ta2:o at thi'’ level:- of nitrogen rao significantly i inerior 
when c<xi'-QgoC. to other lovrox* lovolc* Vimani (19?̂ . aal 
_athak and Toimri (3.972) revealed tint tho is italic of phor-;-horar- 
vau hiohor ulth highor lovols of nitrogen* nitrogen v/ao thue 
found to have a pranaunood infi.aoj«o on the* aptako and tranc-- 
location of rho.?rhorue* a reference totho data on Crynattcr 
v-.roduotioa (Table ^ a and b. revealed that tho higher valuoc 
voro obtained with higher levels of rltrocon. Therefore the 
higher w*' Ol ■ '-ho: phonr- observed in the treatment cay bo 
dec to the cvrvalatlvo and cociglcuontary cfTcot of thin trcatacnt-

5-6,3. :. otarpiu i.
•* ■■-'■■ i -f  I  T  -j ■ nit i |% I—»1

The data on the retake of potar olisa revealed that Iff..
V> J/kL\ /.roCuccJ bichort uotako vainer which rac on far uith 
1 7 . hr; il/ha. Tho Table b(n., and (b and 5(a, and (b. on clry 
ratter erodectioii one • .'Otacoiiai contont of .lant revealed that 
tho highest values were obtained with higher levels of nitrogen* 
consequently the ki£hcr,t values of u-tako of votacoiua in this 
treatment nay bo u:io to tho additive of .."oct of all there.
Bajv.ti aril pool (I9 7G. re sorted that tho toAal roaovnl of • -otach 
increased a-- rcciably vlth tho application of nitrogen alone 
and also nitrogen in coaMnatioa with pfco'|ihoruc» which v/ar* 
a* cdoiatocd dltk increased erynattor *-reduction* The effect of 
nitrogen and pho: .liorao uar largely bcoaueo of higher grain yiold 
while that of oota-ainn ran rJue -bo greater availability of thin
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element to tho plant* {Docl ot 1935-* AccordinG to toon,
the rate oS application of Lcrfci.XioorQ influenced too potassium 
uptolzc and toie too vac inaiiily toe contribution of the inprovo* 
:ocat in Grain and total dsyaattcr production*

5*7* c o il analysis

5*7*1* 2oiaI,nltr3Pon content,0^  too^r ell,

She rosulta presented in Tablo 6(a) and (b, choked that 
total nitzo£on content of . coil after oropplnc v;aa influonccd by 
levels ot nitsosont She coil ic rato4 an hich v/ith roopoct 
to nitrogen statue*. cornarod to tho initial statue of coil 
nitrogen ((Table 1> an iaoroacq t/ac observed in,tho content of 
total nitrocan after cropping* Tho incroaco nay' bo due to tho 
□inomlication of tho organic natter available in too coil# 
microbial action etc*-** Hoover tho reeidu&l analyrin of coil 
from hichor leva! nife?c«i treated plots chov;cd significant 
Increase in too content of total nitro^on toon compared to lov/cr 
level nitrogen treated plots* too results clearly choked a 
trend of depletion of total nitrogen v.ith iouoijflcvolc of nitrocen 
ao compared to initial otatnc of coil nitrogen. But for too 
liitooct lovol of nitrogen, there can no depletion of nutrient 
otatuc of coil oven after tho ©ayosiaont* M o  reveals tho foot 
that tho lopor to lovoln aro not odeaaato to maintain coil 
fertility statue after mooting the crop demands.
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VcriQticr did not £ 1 2 or In thoir effect on rcelduai of 
c o il nitrogen.. However* tho v a rie ty  canda-i> u -.traotcd the 
regain:::.: content of .nltra;;en fro.ts the foid-

5*7*2* /.vnUablb ;d.oqdioreQ , coni&Qt_Q£.tho^ioiv.

:-?c-riroccntod ia fable o(a and (b choice that tho 
available hoefhoru" content o t 'tiio coil oftor harvor t u-ao 
influenced by loveic of nitreco* vcr&ot.'L:: and tbety interaction 
cf.eet* The available yhoo,-borne otatiir of the coil eac lot; 
(Table 1* Tho data rJio;;od that there vao cLo;l£tion of 
available chornhorac content of tho coil tdth increasing lovolo 
of aiti?o£cn. c-hIr. rhona that thnra var dcrlfction of ~ho”. horan 
after :imit uptal:c with tho lower Icvoln of nitroce-i* Thue the 
data clearly ehoncO the noo.' for a; nil cation cf hich lovole of 
altmean for 'the Kaintonanca of nutrient rtatuc of coil Anone 
liho Ci £ "cront variation dar\i,a«5 o tree ted tho raiLlmn acont of 
hoe --hcrur* fron tho coil*

5»?*!•  Uichanr.eablc  votaph cont e s t .o f th e .c o i’1 *

The data on tho avila&ic -;otanoian content of coil after 
the on.>ori.-:ent (Table a a and b, rovcalec that there ua:: :l£nl- 
ficaat ddf .'ere boo in tho cotacaiun content with levele of 
nitrogen* Th'.j resultr ohGvod that the rota:.'cion content increased 
in the coil after orycrisent with liifhcr rates of nitrogen* 
a/nlicntion. Xt nay bo noted ' . that there vcio no cicniflcont 
dif 'crease botrocn nitrogen levels on the a-;,tcil:o of -. otarlz by
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tho raieo ever** (2ab’o $ (a onC (bj thui. indicative the ->of'Ci- 
bllity for the availability’’ of h&chcz* quantity of yotsrh in the 
coil in trcatacato in t&ich lovfclc ot notarh woro n-.pllod-

5«3« ?.or/;ô 'rO of nnlzo to oitrocon

■Bio remit:'; of trend onalyefc 'jr or anted in AorenCS. iri 
clearly revealed that the vorictior. c-anca 'o£oC*»2 (v-a; ru-otorch 
(v.,. a:rl Gan£s3-5 ôr-'onCof linearly tovrardc tho a.-jilioa-
tion of rutroycn ani ac each iaicoroiically the yield r.ia. ini r i:\-j

i

level" could not ho *.̂ rhei cmt* A clacn of non linear nofcle
f •

tried on thooo variation alco Sallee <?to indicate tho anticipated 
optima* Although tho foilorcinc no4olo v/oro tried to ctufiy 
tho redonec rattorn, none otjbho.i v?cro found 'to fit the 
Cata :1 ati cfactorily*

1- Quadratic nodcl
t

2. Inver;'o r.olyno.;i.al noeel
1. Locarithcic linear nodol
ff* . naaro root polynomial noCd
3* Cubic /^lynonial nodol
e* i'lirchcrlAreh function

iIov70vcre from tho AtfQVA of there varieties it could bo 
fcoa that tho Cocod lb < he* and 17 by* v:oro rtatiotioally on 
:ai* and were cicnificantly nuyorior to all of tho lover doroc.'ihiio 
practically no rl̂ riiflcant roceonco coalC bo caineA by incrca. inc
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tho level of nitrof.cn fccyorjd 3.9 ■ J'ir/h"# (2h\ir ?A‘. he tS/ha could 
be race rnrfee for aScntion in tho eaTo ©£ these varioiior •

Tho quadratic node! rso found to bo tho best fit for 
ono variety Viicy (vv,; and Gubio polynomial radoi yielded gro-

Hi

• iv ’Inc rot'ulto for another variety Afothi-?! (v̂ d * lice .cure 
function cf frcdr. yield and nitrover: 1ovule in variety Vi joy 
(!!". 9. -.;r.r 0 /lednaa by the fycafcntlo function V - 199.32 L. 3 -t*
29*£0.;9 H « *':?£■ if5. Tho -hycical a::e eeonorlo ootineu
nifcrof;:* rat3- fan tb-i" variety vora found to bo Z $ $ be cui-d 
299%-f:9 lin /h o , re-.'-cctivcly. Tho rclationchip hotnacn tho croJ.n 
yield and ir.volc of nitrofoa in a variolar Aeothi-?d could bo

t

cayiaincd I r j GDIc roiynorinl functieu 1 » 219...75 -55*926
’ .0-

.  *??.. 3° -- ~*.d29 lb. The rUyeicul and econojle optlnna
iiiti’ocnn rate; fcr* thin varied ixro found to bo 19 »5 by and 
l/5?»57 holm rcojootivciy. The coefficient of dotcrninatioa 
(rr of -vhoeo no dele ncrc ao !ii£h ao 91-’ v.hich exhibited 'ihc 

auaisnt of predictability of the icoioln in doccribinG the. 
rcoecnco cittern*

’harv£L (19?0; obr orvod that the econo:..! c optinun Co:: 0 o f  

nitrocon for uaieo v.ae in bctneocn 195 and 169 k f / k a *  But 
recent irrvc'iir.aticsr’ coiidncstoG by rioyylla ct al» (22f*9 revealed 
that the* nont ocononic nitrogen rate* for GEain production traa 
193 b:: y/ba.



5*9* ScononiOG of daiso production*

fho oralative eeonoai© of nitrogen fertilisation in 
;saiso cultivation in v i o o  fallows tharing either in tfi®co of 
grain and stover production wprhc& out on tho baoio of orjcw* 
Sitaro and returao aro presented in Tablo* ?*

Tho roouits oha-sM aicnifioant increase in not return 
when tho level of nitrogen m s  enhanced froa 50 to 1^0 &g ±s/ha*
Tho not return Increased, iron Ee« X*53V~ to So* when
tho, nitrogen doao svao increased fro 3 5. Eg n/ha to l4c kg n/ha.r ' :
This worfss out to a net return, of Rc* 45*^8 per isg of nitrogen* 
In this connection it aay also bo notes that tho. occrwaic 
optl'.prci loveln of nitrogen for Vijoy end Acsoth4~?£ woro alco 
wtaScod out to: bo around Xfi# that la 1^/ba for
Vi^ay and lk7*$? fce/ba for Ac©thi/?S*

I’he oconooic analysis rovoolod that the varieties did not 
dif "or ci(pilficantly in this rsspoot although the not return 
ranges frao Eg* 2#?c6/~ to. Rs* 6,5-9/*** iMc Is m  afispooaont 
with tho earlier t i m i n g  that l&ora was so significant differ-. 
m m  bolmcon varieties in tho easo of grain and. stover yield*

5*10# Correlation otudic-D

Tho results presented .in Table 9 oloarly revealed that 
the grain yield of tho crop was positively and oignlflcantly
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correlated with tho various yield eonponentc, vie*, number of 
cobs p-cr plant, -nuubcr of grains per cob, length of cob, girth 
of oob, weight of cob, t;oi$v& of thousand grains, woi$r& of 
stover* win&Xar result wao obtained by i-'ando ct .*

Studios conducted by cinch (197- revealed that grain yieldc 
chewed tho highest pootivo correlation with ecu? girth followed 
by oar length* cingh and Versa (1977) also reported that tho 
Grain yiold, ao per plant was positively and significantly 
correlated with nuzibor of cobo per plant, girth of cobs, nunbor 
of rone yer oar and 2-3 grain weight* According to Goorts 
ot al* (1978) thoro rao a highly positive correlation between 
grain yield and nuabor of care- per plant*

It ie also coon fren tho Table 7 that tho uptake of 
nitrogen, phosphorus and potassitm by tho crop a at harvest wac 
alee positively and cignlflcantly correlated with Grain yieldc 
as v.*oll as protoin content of grain* 2he.se rccultc are In 
confirzaity with tho findinge of Goertc al*(19?S..
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An onporiiaent was conducted at the Instructional farm, 
College of Agriculturef Vollayani during eumcr season 
1985*06 to find out tho response of five Eiaiso varieties vis* 
Ganga safcd-2, Agothi-76* Hi-etarch, Vijay and Ganca-5 to 
graded lovols of nitrogen in rico follows. She different 
levels of nitrogen tried wore 5o, 80, 110, 190 and 1 ?G kg/ha. 
Tho ezpcrimnt was laid out in split-plot design with four 
replications end 25 treatment combinations* Tho results of 
the study aro cumarisod below.

1. The offect of nitrogen on plant height was significant at 
all stages of growth. Tho naxinun height wao recorded by 
170 kg n/ha at all stages of growth.esoopt at harvest 
v/horcin it was on par with its imcdiato lower level of 
19. kg n/lia. Varieties recorded significant influence in 
alant height at harvont stage only. Tho varioty Ganga-5 
recorded tho naxirsum height and Vi jay recorded the nininun 
height*

2. number of leaves increased significantly with increasing 
lovols of nitrogen upto 19p kg/ha. Verio ties had no 
significant influoncc on tho number of loaves at any stage.

6. SUiflARV




