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INTRODUCTION

Maize is one of the most widely grown cereals in the world
and has great significance as human food, animal feed and
raw material for large number of industrial products. In India,
about 50 to 55 per cent of the total maize production is
consumed as food, 30 to 35 per cent goes for poultry, piggery
and fish meal industry and 10 to 12 per cent to wet milling
industry. The green ears of maize are consumed directly as
food in and around cities. Sweet corn is a medium plant type
and provides green ears in 65 to 75 days after sowing. These
are harvested earlier by 35 to 45 days compared to normal
grain maize. The demand for sweet corn as a crunchy bite in
the amusement parks, theatres, circus and exhibitions is
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increasing with increasing urban population. Due to its
increasing demand, there is an increasing tendency for
commercial production of sweet corn, Arun Kumar et al.
(2007). Maize has high production potential especially under
irrigated condition when compared to any other cereal crop.
The productivity of maize largely depends on its nutrient
requirement and management particularly that of nitrogen,
phosphorus and potassium, Arun Kumar et al. (2007). In
modern maize production systems, enhanced plant-to-plant
variability often results from increased competition among
individual plants at progressively higher plant densities for
limiting resources such as N, incident photosynthetically active
radiation and soil moisture. Past studies have often
emphasized that stand uniformity is essential for high
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productivity levels, and that the increased plant-to-plant
variability reduces per-unit-area maize grain yields through
reduced stress tolerance, Tollenaar and Wu (1999). At higher
plant populations, resource availability must be adequate to
help maintain uniform growth, development, and grain yield
of adjacent plants in a maize canopy (Rao et al., 2014).

The plant growth involves various environmental and
agronomical factors, such as water, temperature, light,
nutrients, Liu et al. (2004), Yadav (2008), and Yuan et al.

(2003). The nitrogen is a vital nutrient for the activity of plant
organs. It is a fraction of many components such as; amino
acids, nucleic acids, chlorophyll and etc. Thus, plant growth
can be affected by the amount of nitrogen, Najm et al. (2012)
and Taiz and Zeiger (2002). Previous studies have shown that
nitrogen fertilizer can increase the growth characteristics, such
as; plant height, shoot dry matter, and Leaf Area Index (LAI),
Hay and Walker (1989), Sattelmacher et al. (1990), Biemond
(1992), Vos and Biemond (1992). Honeycutt et al. (1996) and
Sincik et al. (2008). Nitrogen is an essential mineral nutrient
for plant growth. High rate of nitrogen application leads to
more rapid leaf area development prolongs life of foliage,
increases leaf area duration after flowering and enhance on
the whole crop assimilation, consequently contributing to
increase in seed production Khaliq et al. (2008) and Khaliq et

al. (2009). Nitrogen is one of the main plant nutrients affecting
plant growth and yield Tafteh and Sepaskhah (2012). Leaf
area and LAI increase with increase in N level, Bhatt (2013).
Maize crop differs in its ability to maintain LAI, CGR and above
ground dry matter production at different levels of N
application, Pandey et al. (2000). Assessment of crop leaf
area index (LAI) and its spatial distribution in agricultural
landscapes are of importance for addressing various
agricultural issues such as: crop growth monitoring, vegetation
stress, crop forecasting, yield predictions, and management
practices. Indeed, LAI is a canopy biophysical variable that
plays a major role in vegetation physiological processes, and
ecosystem functioning, Baret and Guyot (1991), Daughtry et

al. (1992), Chen and Cihlar (1996) and Haboudane et al.
(2004).

MATERIALS AND METHODS

Field experiments were conducted during Rabi season of 2014

at the S G College of Agriculture and Research Station, Jagdalpur
(Chhattisgarh).  The soil was sandy loam in texture, low in
organic carbon (0.48%). available N (185 kg ha-1), available
phosphorus (20.9 kg ha-1) and medium in available potassium
(186 kg ha-1) with soil reaction (pH 6.8). Olsen’s method
(Watanabe and Olsen, 1965), Neutral normal Ammonium
Acetate extract using flame  photometer (Hanway and Heidel,
1952) and Walkely and Black method (Jackson,1967) for the
determination of available nitrogen (N),phosphorus (P2O5)
potassium (K2O) and organic carbon, respectively. The pH of
experimental site was determined through 1:2.5 soil and water
suspension method (Jackson, 1967).

The experiment was laid out in a split-plot design by keeping
four plant geometry, viz. G1-(30 x 30 cm), G2-(50 x 30 cm).G3-
(30 x 60 cm) and G4-(50 x 50 cm) as a main plot and four
nitrogen levels i.e. N1-(50 kg ha-1), N2-(75 kg ha-1), N3-(100 kg
ha-1) and N4-(125 kg ha-1) as a sub-plot plot and was replicated
three times. The succeeding winter crop was sown after
harvesting of rice. Sweet corn (NS -680) was sown during the
last week of November (25th November 2014). The entire
experimental area was ploughed by cultivator in thrice. A
Phosphoric and potassium fertilizer was given @ 60 kg ha-1

and 40 kg ha-1, respectively at the time of sowing. Nitrogen
was supplied through urea, 1/3rd as basal dose remaining
nitrogen was given during knee high stage (1/3rd) and tassel
stage (1/3rd). Weeding was done on need based and six
irrigations were applied during experimentation.

RESULTS AND DISCUSSION

Effects of different treatments on yield attributing characters
are presented in Table1. Plant population, plant height and
LAI was recorded significantly highest in treatment G1 (30 x
30 cm) followed by G2 (50 x 30 cm) and lowest values were
recorded in G4 (50 x 50 cm). Plant population was higher due
the number of plants per unit area. This clearly indicates that
increase in number of plants per unit area beyond optimum
level certainly reduced the amount of light availability to the
individual plant, especially, to lower leaves due to shading.
As the intensity of shading increases due to high population
densities, the plant tends to grow taller. The increase in LAI
with increase in plant density was due to more number of
plants per unit area. Such increase in height of the plant at

Treatments Plant population Plant height Days to 50% Number of Number  of

ha-1 (cm) flowering cobs plant-1  cobs ha-1

Geometry

G1 -30 x 30 94415 169.78 50 0.92 93957

G2 -50 x 30 54858 151.70 50 1.15 63135
G3 – 30 x 60 46013 143.50 50 1.28 59042
G4 – 50 x 50 32364 145.33 50 1.40 43408

SEm± 702 3.34 0.19 0.06 2721

CD at 5% 2477 11.78 NS 0.23 9598
Nitrogen levels (kg ha-1)

N1 -50 56771 127.79 50 0.78 47143
N2 -75 57581 148.65 50 1.02 59900
N3 -100 56468 155.79 50 1.37 67640

N4 -125 56829 178.07 51 1.58 84860
SEm± 595 2.33 0.26 0.06 5304

CD at 5% NS 6.85 0.77 0.19 15572

Table 1: Effect of different treatments on plant growth and yield attributing characters
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high population densities was reported by Ashok (2009) and
Bhatt (2012). In case of days to 50% flowering, it was found
similar result due to different plant geometry, but No. of cobs
plant-1 was significantly higher in treatment G4 (50 x 50 cm)
and lowest was recorded with G1 (30 x 30 cm). This clearly
indicated that plants at lower density fully exploited the natural
resources efficiently, besides responding to externally applied
inputs and expressed the same liberally compared to plants at
highest plant density where the competition was stiff( Bhatt,
2012). The similar findings confirmed of these results by Ashok
(2009).

In case of different nitrogen levels, N4 (125 kg N ha-1) was
recorded significantly tallest plant height, days to 50%
flowering, No. of cobs ha-1 and LAI. However, plant population
was recorded non significant effect due to different nitrogen
levels. As maize hybrids and sweet corn are highly responsive
to applied inputs in particular, nitrogen at higher doses
supported the crop requirement. Nitrogen at the rate of 125
kg ha-1 promoted better growth and resulted in higher uptake
of nitrogen, phosphorus and potassium as compared to lower
levels. These nutrients triggered the vigorous growth of plants,
thereby achieving more LAI; this further boosted the dry matter
production and hastened the flowering and maturity period.
Similar response of growth parameters to applied nitrogen
levels was reported by Muniswamy et al. (2007) and Bhatt
(2012).

Treatments LAI at harvest 100 seed Weight of cob with wt of cob without Weight  of cob
weight (g) cover (g cob-1) cover  (g cob-1) (kg ha-1)

Geometry
G1 -30 x 30 5.04 25.60 192.54 153.68 11071.48
G2 -50 x 30 4.86 30.02 208.53 187.99 13640.72
G3 – 30 x 60 4.50 31.73 224.97 204.08 13463.07
G4 – 50 x 50 3.87 32.75 246.47 216.77 18507.21
SEm± 0.17 0.66 4.23 2.56 824.36
CD at 5% 0.60 2.33 14.92 9.05 2908.11
Nitrogen levels (kg ha-1)
N1 -50 3.23 25.45 190.12 126.80 8586.42
N2 -75 4.40 28.98 204.51 181.88 11841.18
N3 -100 5.11 31.16 221.12 217.03 14750.59
N4 -125 5.35 34.51 256.77 236.80 21504.28
SEm± 0.16 0.65 3.24 5.07 1227.83
CD at 5% 0.47 1.92 9.52 14.90 3605.13

Table 2: Effect of different treatments on yield attributing characters

Table 3: Effect of different treatments on economics

Treatments Cost of cultivation (Rs. ha-1) Grass income (Rs. ha-1) Net income(Rs. ha-1) B:C Ratio

Geometry

G1 -30 x 30 47587 220100 172513 3.61

G2 -50 x 30 36337 157838 121500 3.33

G3 – 30 x 60 33697 147606 113909 3.36

G4 – 50 x 50 29827 113361 83533 2.78

SEm± - 10876 10876 0.25

CD at 5% - 38366 38366 NS

Nitrogen levels (kg ha-1)

N1 -50 36309 106131 69822 1.89

N2 -75 36678 142502 105824 2.80

N3 -100 37047 177438 140391 3.79

N4 -125 37416 212833 175418 4.60

SEm± - 11368 11368 0.28

CD at 5% - 33379 33379 0.82

Table 2 reveals that fresh kernel weight recorded significantly
higher under treatment G4 (50 x 50 cm) among all plant
geometry but it was significantly at par with G3 (60 x 30 cm)
and minimum weight was gained by G1 (30 x 30 cm). In case
of weight of cob with and without cover, and weight of cobs
ha-1 was recorded significantly highest in treatment G4 (50 x
50 cm) and lowest was recorded in G1 (30 x 30 cm). It might
be due to less competition for the light, nutrient and moisture.
The similar findings were confirmed by Bhatt (2012). Whereas,
number of cobs ha-1 was recorded highest in G1 (30 x 30 cm)
and minimum number was recorded with G4 (60 x 30 cm).

Effect of nitrogen levels was recorded significantly highest fresh
kernel weight, weight of cob with and without cover, weight of
cobs ha-1 and number of cobs ha-1 under N4 (125 kg ha-1)
among all the nitrogen levels and lowest were recorded in N1
(50 kg ha-1).This evidently proved that increased availability of
nitrogen to crop at higher levels resulted in production of
longer cobs accompanied by increased grain filling that gave
more kernels per cob. Not only grain filling but also size of
grain was also better as supported from increase in 100 grain
weight. Better corn and grain development was due to
increased availability of nitrogen and greater production of
photosynthates and their efficient translocation for
development of reproductive parts. Similar results were
reported by Sahoo and Mahapatra (2004), Kar et al. (2006),
Bhatt (2012) and Singh et al. (2013).
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Economics of sweet corn is presented in Table 3. Table shows
that highest cost of cultivation required in G1 (30 x 30 cm)
among all plant geometry. Net income was recorded
significantly highest in G1 (30 x 30) and minimum net income
was recorded in G4 (50 x 50 cm). However, B: C ratio was
recorded statistically similar result in all plant geometry but
highest value was obtained with G1 (30 x 30 cm). Different
levels of nitrogen also affect the economics. Highest cost of
cultivation, gross income, net income and B: C ratio was
recorded significantly higher in N4 (125 kg ha-1), but B: C
ratio was at par with N3 (100 kg ha-1). There was a clear
enhancement in net returns and benefit cost ratio with each
successive increase in nitrogen level from 50 to 120kg ha-1.
The maximum net returns were noticed with 120 kg N ha-1.
The benefit cost ratio was also enhanced with higher nitrogen
levels. Higher yields of green cobs and fodder directly
contributed to the returns at higher nitrogen levels. Ashok
(2009), Bhatt (2012) and Singh et al. (2013) observed similar
results.

REFERENCES

Arun Kumar, M. A., Gali, S. K. and Hebsur, N. S. 2007. Effect of

Different Levels of NPK on Growth and Yield Parameters of Sweet

Corn. Karnataka J. Agric. Sci. 20(1): 41-43.

Ashok, K. R. 2009. Production potential and nitrogen use efficiency

of sweet corn (Zea mays) as influenced by different planting densities

and nitrogen levels. Indian J. Agric. Sci. 79(5): 351-355.

Baret, F., and Guyot, G. 1991. Potentials and limits of vegetation

indices for LAI and  APAR assessment. Remote Sens. Environ. 35: 161-
173.

Bhatt, P. S. 2012. Response of sweet corn hybrid to varying plant

densities and nitrogen levels. African J. Agricultural Research. 7(46):
6158-6166.

Biemond, H.  and  Vos, J. 1992. Effects of nitrogen on the development

and growth of the potato plant. 2. The partitioning of dry matter,

nitrogen and nitrate. Annals of Botany. 70: 37-45.

Chen, J. and Cihlar, J. 1996. Retrieving leaf area index of boreal

conifer forests using Landsat Thematic Mapper. Remote Sens. Environ.

55: 153- 162.

Daughtry, C. S. T., Gallo, K. P., Goward, S.N., Prince, S. D. and
Kustas, W. D.1992. Spectral estimates of absorbed radiation and

phytomass production in corn and soybean canopies. Remote Sens.

Environ. 39: 141-152.

Haboudane, D., Miller, J. R., Pattey, E., Zarco-Tejada, P. J. and
Strachan, I. 2004. Hyperspectral vegetation indices and novel

algorithms for predicting green LAI of crop canopies: modeling and

validation in the context of precision agriculture. Remote Sens. Environ.
90: 337-352.

Hanway, J. J. and Heidel, H. 1952. Soil analysis, as used in Iowa

State. College of Soil Testing Laboratory, Iowa, Agriculture. 57: 1-31.

Hay, R. K. M. and Walker, A. J. 1989. Introduction to the physiology
of crop yield. Longman Scientific & Technical, Harlow, England

Honeycutt, C., Clapham, W. and Leach, S. 1996. Crop rotation and

N fertilization effects on growth, yield, and disease incidence in
potato. American J. Potato Research.  73(2): 45-61.

Jackson, M. L. 1967. Soil chemical analysis, Prentice Hall of Inc.
New York, US.A.

Kar, P. P, Barik, K. C, Mahapatra, P. K., Garnayak, L. M., Rath, B. S.,
Bastia, D. K. and Khanda, C. M. 2006. Effect of planting geometry
and nitrogen on yield, economics and nitrogen uptake of sweet corn

(Zea mays). Indian J. Agron. 51(1): 43-45.

Khaliq, T., Ahmad, A., Hussain, A. and Ali, M. A. 2008. Impact of
nitrogen rate on growth, yield and radition use efficiency of maize
under varying environments. Pak. J. Agri. Sci. 45: 1-7.

Khaliq, T., Ahmad, A., Hussain, A. and Ali, M. A. 2009. Maize
hybrids response to nitrogen rates at multiple locations in semi arid
environment. Pak. J. Bot. 41: 207-224.

Liu, X., Herbert, S. J., Jin, J., Zhang, Q. and Wang, G. 2004. Responses
of photosynthetic rates and yield/quality of main crops to irrigation
and manure application in the black soil area of Northeast China.
Plant and Soil. 261: 55-60.

Muniswamy, S., Rame, G. and Rajendra, P. S. 2007. Effect of spacing
and nitrogen levels on seed yield and quality of maize single cross
hybrid PEHM-2. Mysore J. Agric. Sci. 41(2): 186-190.

Najm, A. A., Hadi, M. R. H. S., Fazeli, F., Darzi, M. T. and  Rahi, A.
2012. Effect of Integrated Management of Nitrogen Fertilizer and
Cattle Manure on the Leaf Chlorophyll, Yield, and Tuber
Glycoalkaloids of Agria Potato. Communications in Soil Science and
Plant Analysis. 43(6): 912-923.

Pandey, R. K., Maranville, J. W. and Chetima, M. M. 2000. Deficit
irrigation and nitrogen effects on maize in a Sahelian environment II.
Shoot growth, nitrogen uptake and water extraction. Agric. Water
Manage. 46: 15-27.

Powon, M., Aguyoh, J. and Mwaja, V. 2006. Effects of inorganic
fertilizers and farmyard manure on shoot dry weight, tuber dry weight
and tuber yield of potato (Solanum Tuberosum L.). Agricultura tropica
et subtropica. 39(3): 189-194.

Rao, P. V., Subbaiah, G. and Veeraraghavaiah, R. 2014. Agronomic
responses of maize to plant population and nitrogen availability-a
review. International J. Plant, Animal and Environmental Sciences.
4(1): 107-116.

Sahoo, S. C. and Mahapatra, P. K. 2007. Yield and economics of
sweet corn (Zea mays ) as affected by plant population and fertility
levels. Indian J. Agronomy. 52(3): 239-242.

Sattelmacher, B., Klotz, F.  and Marschner, H. 1990. Influence of the
nitrogen level on root growth and morphology of two potato varieties
differing in nitrogen acquisition. Plant and Soil. 123: 131-137.

Sincik, M., Turan, Z. M.  and Göksoy, A. T. 2008. Responses of
potato (Solanum tuberosum L.) to green manure cover crops and
nitrogen fertilization rates. American J. Potato Research. Vol. 85:
150-158.

Singh, P., Rana, N. S., Shukla, U. N, Kumar, S. S. K. and Kumar, K.
2013. Effect of genotypes and nitrogen levels on production potential
of maize (Zea mays L.) under Indo-Gangatic plane zone of Western
U.P. The Biocasn. 8(3): 777-781.

Tafteh, A. and Sepaskhah, A. R. 2012. Yield and nitrogen leaching in
maize field under different nitrogen rates and partial root drying
irrigation. International J. plant production. 6: 93-113.

Taiz, L. and Zeiger, E. 2002. Plant Physiology. 3rd. Sinauer Associates,
Inc, Sunderland, MA.

Tollenaar, M. and Wu, J. 1999. Yield improvement in temperate
maize is attributable to greater stress tolerance. Crop Science. Vol.
39:1597-1604.

Vos, J. and Biemond, H. 1992. Effects of nitrogen on the development
and growth of the potato plant. 1. Leaf appearance, expansion growth,
life spans of leaves and stem branching. Annals of Botany.  70: 27-35.

Watanabe, F. S. and Olsen, S. R. 1965. Test of an ascorbic acid
method for determining  phosphorus in water and NaHCO3  extracts.
Soil Sci. Soc. Amr. Proc. 29: 677-678.

Yadav, S. H. 2008. Potato production processing and marketing,
New Delhi, India.

Yuan, B. Z., Nishiyama, S. and  Kang, Y. 2003. Effects of different
irrigation regimes on the growth and yield of drip-irrigated potato.
Agricultural water management. 63(3): 153-167.


