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Abstract- A research trial was conducted at Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Agronomy farm on "Effect of land configuration, plant population and nitrogen
management on productivity of sweet corn" during Kharif season of 2010-11 and 2011-12. The experimental site has semi-arid tropical climate and Vertisol soil. The
growth, yield attributes, yield, quality and economics of the sweet corn were significantly superior with the sowing of sweet com on ridges and furrow with plant
population of 55556 plants ha-' (60 x 30 cm?) along with 100 percent N through inorganic fertilizers to sweet corn. The highest GMR, NMR, B:C ratio was recorded with
100 percent N through inorganic fertilizers over flat bed sowing, 45 x30 cm spacing (74074 plants per hectare) and integrated nitrogen management at 75% N through
inorganic fertilizer+ 25% N through vermicompost, 50% N through inorganic fertilizer + 50% N through vermicompost and vermicompost @ 2.5 t per hectare. The same

trend was reported about total nitrogen uptake during both the years.
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Introduction

Maize (Zea mays L.) is one of the promising cereals cultivated in India and has
great significance as human food, animal feed and raw material for large number
of industrial product. About 50 to 55 percent of total maize production is consumed
as a food, 30 to 35 percent goes for poultry, piggery and fish meal industry and 10
to 12 percent to wet milling industry. The green cob of maize is consumed directly
as food in and around cities. In india, it is grown over an area of 8.3 Mha. with total
production of about 18 million tones and average vield per ha 2.17 tones [1].

The sweet corn (Zea mays L. Sacharata) is one of the type of maize also called as
Indian com, sugar corn, pole corn used for its high sugar content and preferred as
a vegetable and human food in the soft dough stage with succulent grain. Sweet
com contains about 13 to 15 percent sugar in grains. The higher content of water
soluble polysaccharide in the Kerel adds texture and quality in addition to
sweetness [12]. Land configuration and plant population plays a important role
due to erratic pattern of rainfall in the Vertisol of semiarid climatic situations.
Maize, being an exhauster nature needing higher amount of nitrogen, and
productivity more dependent on efficient management of nitrogen possibly by
maintaining soil moisture through land configuration and plant population. N
management through organic source has benefit of moisture conservation through
providing stability of soil structure. During present investigation an attempt was
made to study the effect of moisture conservation practices viz. ridges and furrow,
plant population and integrated nitrogen management on growth, yield, quality and
economics of sweet corn under vertisols of semi arid climatic conditions.

Material and Methods

The research trial of sweet com (c.v. Sugar-75) was conducted on typic haplustert
at the farm of department of Agronomy, Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola (M.S.) during Kharif) season of 2010-2011 and 2011-2012. Soil
of experimental site was dominant in clay. Soil showed slightly alkaline reaction
(pH 7.8). Organic carbon content in experimental soil was observed medium
whereas available nitrogen and available phosphorus was low. Soil was rich in
available potassium. The field experiment “Effect of land treatment, plant density
and nitrogen management on productivity of sweet corn" was framed in split plot
design. Gross size of the plot was 5.40x4.80 m while net plot size was 4.20x3.60
m. Treatments consisted of two land configuration practices viz. sowing on flat bed
(L1), sowing on ridges and furrow (L2), two plant population treatments viz. plant
population at the spacing 40 x 30 cm (S1 - 74074 plants ha''), 60 x 30 cm (S2 -
55556 plants ha) as main plot treatments and four nitrogen management
practices viz. 100 percent N through inorganic fertilizer (N+), 75 percent N through
inorganic fertilizer + 25 percent N through vermicompost (N2), 50 percent N
through inorganic fertilizer + 50 percent N through vermicompost (Ns), application
of vermicompost @ 2.5 t per hectare as sub plot treatments . Thus there were 16
treatment combinations.

The sowing of sweet com was done on 30% June and 1st July 2010 and 2011,
respectively. The land configuration i.e. sowing of sweet com on flat bed and
ridges and furrow was done as per treatments. The plant population was also kept
as per treatments. The nitrogen through vermi compost and nitrogen through
inorganic fertilizer were given as per treatments. Azatobactor and PSB seed
inoculation was done commonly to all treatments. The 50 % dose of N to be given
and full dose of P20s and K20 were applied at the time of sowing and remaining
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50% dose of N was applied in two equal split doses. The vermicompost was well
mixed in the entire plots before sowing. The recommended dose of fertilizer was
applied @ 120:60:30 NPK/ha. All the agronomic practices were followed as per
requirements during the life cycle of the crop. A total of 737.3 mm rainfall received
in 32 rainy days during the crop growth period of 30 June to 15 September, 2010.
In 2011 total of 434.3 mm rainfall received in 34 rainy days during crop growth
period.

Periodical growth observations on plant height, number of leaves per plant, leaf
area and dry matter accumulation /plant were recorded at 15 days interval. The
dry matter accumulation at the time of harvest was recorded separately in five
plant parts i.e. stem, leaves, tassel and cob. The harvest index was worked out by
dividing the seed yield by biological yield obtained from net area and multiplied by
100 to express in percent [11]. Plant samples were washed thoroughly dried at 60°
C, finely pulverized and digested in a diacid mixture of HNO3 and HCIO4 in 3:1
ratio, Nitrogen content was determined by modified micro Kjeldahl method. [6].
The uptake of major nutrients was studied separately in fodder and grain at the
harvest.

The growth and yield atiributes of sweet corn were significantly influenced by land
configuration, plant population anf nitrogen management in both the years [Table-
1]. Sweet corn crop recorded higher plant height, no. of leaves, cob length and
girth and no of kernels in cob in ridges and furrow treatment. Plant spacing 60x30
c¢m (plant population 55556 plants ha-) showed significantly higher plant height;
no. of leaves .cob length, cob girth and no. of kemels in cob in both the year.
Ridges and furrow treatment with plant spacing 60x30 cm might have uses better
soil moisture and more photosynthesis rate. In subplot treatments, 120 kg N(100
percent) through inorganic fertilizers observed better for all the growth and yield
attributes than integrated nitrogen management and vermi compost alone in both
the year 2010-11 and 2011-12. This might be due to high available mineral N
during the critical growth stages maintained with inorganic fertilizer. These results
were also in agreement with [2, 3]. Interaction effect of these treatment was
observed non significant. The total dry matter accumulation in stem, leaves, tassel
and cob [Fig-1 and 2] at harvests showed significant improvement with sowing of
sweet com on ridges and furrow and spacing 60x30 cm( population 55556 plants
ha' ) along with 120 kg N through fertilizers during both the years [Fig-3.]. The

Harvest index (50.36 %, 49.44 %) was maximum with 100% N through fertilizers
during both the years [Table-2]. These results were in agreement with Kamble et
al. (2013) and karthika and Vageesh (2014).

Results and Discussion
Yield attributes

Table-1 Effect of land configuration, plant population and integrated nitrogen management on growth and yield attributes of sweet corn during 2010-11 & 2011-12
Treatments 2010-11 201112

Plantheight  No.of  Coblength CobGirth | . "% Plantheight No.ofleaves %  cobgith , N-of
(cm) leaves/plant (cm) (cm) B 1 (cm) Iplant b (cm) G 2
cob (cm) cob

1. Main plot treatments:
A. Land Configuration
L - Flat bed 165.49 1324 19.30 1462 476.73 160.96 10,01 1744 | 1389 457,79
Lz- Ridges and furrow 170.04 1407 2102 16.66 503.82 165.98 1269 1870 | 1543 487.76
SE(m)* 049 040 053 0.28 5.90 101 0.0 023 | 0099 6.04
CDat5% 156 0.30 169 0.90 1877 319 032 0.70 0.32 1922
B. Plant population
S1-4530cm (74074 plants ha) 16262 12.99 18.89 1399 447.48 159.65 1054 1643 | 1314 436.08
$,- 6030 cm (55556 plants ha!) 17291 1432 2144 17.29 533.07 167.29 12.16 1942 | 1618 509.47
SE(m)# 0.35 010 0.38 0.20 417 071 0072 0.16 007 427
CDat5% 156 030 169 0.90 1877 319 032 0.70 0.32 1922
1I. Sub plot : Integrated nitrogen
management
Ni— 100 % N through inorganic fertilzers | 175.98 14.80 2264 16.28 529.83 170,67 12.80 1994 | 1553 506.39
ftznﬁé::/su :é%tz)tmﬁgm;”h°;g;;'i°mmpost 174,06 1427 226 15.74 503.76 165.94 1256 1832 | 1488 496.89
" ;/f?ﬁhtloﬂgﬁ“v%';r:}gggn?;‘(';{e””'ze‘s ol 16963 13.19 19,80 1563 | 47576 16475 1091 1694 | 1457 | 45357
N Vermicompost @ 2.5 tone ha- 154.40 1236 179 1491 15175 152,53 9.13 1649 | 1367 43425
SE(m)# 072 0.12 0.61 0.25 5,59 198 027 0.35 0.6 5,068
CDat5% 211 035 173688 071 1596 5,68 077 102 0.75 15.068
Interaction
xS
SE(m)# 049 0.09 0.58 0.28 5.89 101 0.0 022 0.10 6.04
CDat5% NS. NS NS NS NS NS NS NS NS NS
XN
SE(m)+ 102 017 0.86 0.3 7.90 281 0.38 0.50 037 747
CDat5% NS NS NS NS NS NS NS NS NS NS
SxN
SE(m)* 102 a7 0.86 0.3 7.90 281 0.38 0.50 037 747
CDat5% NS NS NS NS 2284 NS NS NS NS 221
LxSxN
SE(m)# 145 025 12 0.50 1118 3.98 0.54 0.70 0.52 1013
CDat5% NS NS NS NS NS NS NS NS NS NS
G.M. 167.77 1365 216 1564 3192 163.47 1135 179 | 1466 NS
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Table-2 Effect of land configuration, plant population and integrated nutrient management on yield attributes of sweet com during 2010-11 & 2011-12
Treatments 2010-11 \ 201112 Pooled Green  Pooled fodder Pooled

No. of Length of No. of cob yield yield Number of
Kernel L] c%b Hawest Kernel o Leng.th & I-[arvest (q ha) (q ha) cobs hat
Rows per cobs per without |nnde1x Rows per cobs per cob without |node1x
s plant) Husk (cm) (%) il plant)  Husk (cm) (%)

I Main plot treatments:
A. Land Configuration
L1 - Flat bed 14.42 1.04 18.12 47.28 13.95 1.01 16.58 46.29 137.63 121.85 63772.81
L.- Ridges and furrow 15.36 1.16 19.89 47.50 14.92 112 18.14 4778 159.99 134.04 70538.56
SE(m)+ 0.14 0.030 0.53 0.857 0.15 0.03 041 0.817 4.31 1.49 1557.50
CD at 5% 0.44 0.09 1.70 NS 047 0.09 1.31 NS 13.89 4.74 4955.95
B. Plant population 12.74 10.66 11.27
$1-45x30cm (74074
plants har) 13.88 1.03 17.94 4847 13.51 1.01 15.40 48.12
S2-60x30 cm (55556
plants har) 15.89 117 20.07 46.42 15.36 112 19.33 4595 130,69 111,05 7073438
SE(m)+ 0.10 0.021 0.38 0.606 0.10 0.021 0.29 0.578 166.93 144.84 61577.00
CD at5% 0.45 0.096 1.70 NS 047 0.09 1.31 NS 3.09 1.05 1101.48
II. Sub plot : Integrated
nitrogen management
N1-100 % N through
inorganic fetizers 16.08 1.38 20.89 50.36 15.20 1.27 18.63 49.44 197.00 153.34 8150172
N2-75% % N through
inorganic fertilizers+25% N 15.64 1.22 19.26 48,05 14.71 1.26 17.94 47.87
through vermicompost 163.41 139.67 73327.59
N3 - 50% N through inorganic
fertilizers + 50 % N through 14.30 1.06 18.93 48.99 14.32 1.07 16.63 48.98
vermicompost 139.75 113.23 66440.03
N4 - Vermicompost @ 2.5
one ha 13.54 0.79 16.94 42.16 13.54 0.76 16.24 41.84 95,08 105.56 435341
SE(m)+ 0.19 0.06 0.54 0.841 0.28 0.043 042 0.940 3.9 2.74 1411.96
CD at5% 0.55 017 1.55 NS 0.79 0.13 1.197 NS 11.29 7.82 4032.96
Interaction
LxS
SE(m)+ 0.14 0.03 0.53 0.86 0.15 0.04 041 0.82 4.31 1.49 1557.73
CD at5% NS NS NS 0.86 NS NS NS NS NS NS NS
LxN NS
SE(m)+ 0.78 0.02 0.77 0.39 0.03 0.59 1.19 5.59 3.87 1996.82
CD at5% NS NS NS 1.19 NS NS NS NS 15.82 NS NS
SxN NS
SE(m)+ 0.78 0.02 0.77 0.39 0.03 0.59 1.19 5.59 3.87 1996.82
CD at5% 2.24 NS NS 1.19 NS NS NS NS 16.51 NS 5098.44
LxSxN NS
SE(m)+ 0.38 0.03 1.09 0.56 0.02 0.84 1.68 791 NS 2823.92
CD at5% NS NS NS 1.68 NS NS NS NS NS 547 NS
G.M. 14.88 1.36 19.01 4857 14.43 1.29 17.36 47.04 148.81 127.37 67155.69

W ight of plant in g
W eight of plamt in sm

Ridgzsand furraw

Fig-1 Effect of land configuration on dry matter partition of sweet corn Fig-2 Effect of plant population on dry matter partition of sweet com
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Fig-3 Effect of integrated nitrogen management on dry matter partition of sweet corn

Yield

Pooled data depicted in [Table-2] indicated that green cob yield, number of cobs
per hectare and fodder yield significantly influenced by ridges and furrow with
plant population 55556 plants ha-" along with 120 kg N through inorganic fertilizer.
This suggests more moisture and nutrient availability with better photosynthase in
this treatment. An interaction effect of plant population x integrated nitrogen
management on number of grains per cob, green cob yield and number of cobs
per hectare during both years was found significant. The number of grains per
cob, green cob yield and number of cobs per hectare was recorded maximum with
S2 N1 (i.e. 55556 plant per hectare with 100% N through fertilizer), which was
significantly superior over rest of the treatment combinations.

Quality Parameters
The protein content [Table-3] in the grains showed maximum value 14.85%,
15.10% and 15.60% With sowing of sweet com on ridges and furrow with plant

population 55556 plants ha! along with 120 kg N through fertilizers in the year
2010-11 and 2011-12. It was significantly superior over flat bed, 45 x30 cm (74074
plants per hectare) and integrated nitrogen management at 75% N through
inorganic fertilizer+ 25% N through vermicompost, 50% N through inorganic
fertilizer + 50% N through vermicompost and vermicompost @ 2.5 t per hectare.
The same trend was reported regarding reducing sugar content in the grain of
sweet comn. Improvement in quality might be due to higher uptake of
micronutrients in these treatments. The data [Table-4] on nitrogen uptake (kg/ha)
reveals that maximum total uptake was recorded (152.64, 163.7 and 172.2 and
149.2, 162.4 and 165.2 N kg/ha) by the treatments sowing of sweet cor on ridges
and furrow with plant population 55556 plants ha-' along with 120 kg N through
inorganic fertilizers during both the years by grain and fodder. [4] reported crude
protein content in the maize grain ranged between 9.95 to 10.04 per cent. Similar
results were recorded by Gupta and Surajbhan (1997) and Spandana Bhatt
(2012).

Table-3 Effect of land configuration, plant population and integrated nutrient management on quality parameters of sweet corn during 2010-11 & 2011-12

Treatments \ 2010-11 201112
| Protein content (%) Total sugar (%) Protein content (%) Total sugar (%)

|. Main plot treatments:
A. Land Configuration
L1 - Flat bed 13.98 1145 13.77 11.36
L.- Ridges and furrow 14.85 11.90 14.76 11.87
SE(m)+ 0.254 0.128 0.200 0.130
CD at5% 0.807 0.408 0.636 0412
B. Plant population
S1-45x30cm (74074 plants ha) 13.73 147 1342 11.00
S2-60x30cm (55556 plants ha) 15.10 12.18 15.10 12.22
SE(m)+ 0179 0.091 0.141 0.092
CD at5% 0.807 0.408 0.636 0412
II. Sub plot : Integrated nitrogen management
N1-100 % N through inorganic fertilizers 15.60 13.47 15.35 13.26
Nz- 75% % N through inorganic fertilizers+25% N through 1497 1263 1416 1244
vermicompost
Ns- 50% N through inorganic fertilizers + 50 % N through 14.00 1145 13.88 135
vermicompost
N4 - Vermicompost @ 2.5 tone ha' 13.80 9.15 13.67 9.40
SE(m)+ 0218 0.150 0.228 0.137
CD at5% 0.622 0429 0.651 0.391
Interaction
Lx8
SE(m)+ 0.25 0.13 0.20 0.13
CD at5% NS NS NS NS
LxN
SE(m)+ 0.31 0.22 0.32 0.19
CD at5% NS NS NS NS
SxN
SE(m)+ 0.31 0.22 0.32 0.19
CD at5% NS NS NS NS
LxSxN
SE(m)+ 044 0.30 0.46 0.25
CD at5% NS NS NS NS
G. M. 14.42 11.68 14.26 11.61
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Table-4 Uptake of nitrogen by sweet corn crop (kg ha”') as influenced by different treatments during 2010-11 and 2011-12

Nitrogen (kg ha)

Treatments 201041 201142
fodder Total Grain fodder

I. Main plot treatments:
A. Land Configuration
L1 - Flat bed 53.82 74.06 127.88 54.28 73.94 128.21
L2- Ridges and furrow 67.86 84.78 152.64 65.67 83.54 149.21
SE(m)+ 2.082 1.46 3.54 1.35 1.09 244
CD at5% 6.624 4.66 11.2 4.28 349 7.8
B. Plant population
S1-45x30cm (74074 plants ha) 50.07 66.78 116.85 48.86 66.19 115.06
S2-60x30cm (55556 plants ha) 71.61 92.07 163.67 71.09 91.29 162.37
SE(m)+ 147 1.03 2.50 0.95 0.78 1.73
CDat5% 6.62 4.66 11.29 4.28 349 7.78
II. Sub plot : Integrated nitrogen management
N1-100 % N through inorganic fertilizers 70.84 101.30 172.15 69.15 96.08 165.23
N2-75% % N through inorganic fertilizers+25% N through vermicompost 65.31 88.14 153.45 64.39 87.64 152.03
N3 - 50% N through inorganic fertilizers + 50 % N through vermicompost 59.40 66.54 125.94 59.19 69.25 128.44
N4 - Vermicompost @ 2.5 tone ha'! 47.79 61.71 109.50 47.16 61.98 109.15
SE(m)+ 1.78 2.00 378 1.84 1.97 3.81
CD at5% 5.08 572 10.80 5.26 5.62 10.87
Interaction
LxS
SE(m)+ 2.082 1.467 3.549 1.346 1.098 2444
CD at5% NS NS NS NS NS NS
LxN
SE(m)+ 2.516 2.834 5.35 2.604 2.780 5.384
CD at5% NS NS NS NS NS NS
SxN
SE(m)+ 2.516 2.834 5.35 2.604 2.780 5.384
CDat5% NS NS NS NS NS NS
LxSxN
SE(m)+ 3.558 4.008 7.566 3.683 3.932 7615
CD at5% NS NS NS NS NS NS
G. M. 60.84 79.42 140.26 59.97 78.74 138.71

Table-5 Gross Monetary Return (Rs. ha'!), Net Monetary Return (Rs. ha') and B:C ratio of sweet corn as influenced by different treatments during 2010-11 and 2011-12
Treatments | Gross Monetary Return (Rs.ha) | Net Monetary Return (Rs. ha) B:C Ratio

201041 | 201142 Pooled | 201011 20112 Pooled 20101 201112  Pooled

. Main plot treatments:

A. Land Configuration

L1 - Flat bed 168634 160619 164627 103189 92826 98008 2.65 242 2.53
L2- Ridges and furrow 184899 178747 181823 118939 110580 114759 2.88 2.10 2.19
SE(m)+ 4430 5534 4002 4429 5534 4002 0.069 0.086 0.06
CD at5% 14095 17610 12733 14095 17610 12733 0219 0.274 0.20
CV (%) 11.02 13.06 10.24 15.95 2007 15.04 10.97 1347 10.44
B. Plant population

$1-45x30cm (74074 plants ha') 156720 149681 153200 88452 78941 83696 2.35 2.14 2.25
S2-60x30 cm (55556 plants ha!) 196813 189685 193249 133625 124465 129070 3.18 2.98 3.08
SE(m)+ 3133 3914 2830 3133 3914 2830 0.049 0.061 0.04
CD at5% 14095 17610 12733 14095 17610 12733 0219 0.274 0.20
II. Sub plot : Integrated nitrogen management

N1 100 % N through inorganic fertilizers 219535 204207 211872 163446 146047 154746 3.94 3.55 3.74
N2—75% % N through inorganic fertilizers+25% N through vermicompost 196157 190321 193239 12939 121229 125313 2.96 2.78 2.87
N3 - 50% N through inorganic fertilizers + 50 % N through vermicompost 171038 165519 168279 93667 85768 89718 2.22 2.08 2.15
Na - Vermicompost @ 2.5 tone ha'! 120334 118684 119509 57746 53766 55756 1.93 1.83 1.88
SE(m)+ 4595 4482 3761 4595 4482 3761 0.073 0.071 0.06
CD at5% 13123 12803 10742 13128 12803 10742 0.209 0.203 0417
Interaction

Lx8

SE(m)+ 4430 5535 4002 4430 5535 4002 0.07 0.08 0.06
CD at5% NS NS NS NS NS NS NS NS NS

LxN

SE(m)+ 6498 6339 5318 6498 6339 5318 0.10 0.10 0.09
CD at5% NS NS NS NS NS NS NS NS NS

SxN

SE(m)+ 6498 6339 5318 6498 6339 5318 0.10 0.10 0.09
CD at 5% NS NS NS NS NS NS NS NS NS

LxSxN

SE(m)+ 9189 8965 7521 9189 8965 7521 0.15 0.14 0.12
CD at5% NS NS NS NS NS NS NS NS NS

CV (%) 11.39 10.96 9.68 15.54 17.62 15.14 11.61 12.08 11.14
G. M. 176767 169689 173225 111064 101703 106383 2.76 2.56 2.66
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Economics

The gross retuns [Table-5] in terms of rupees per hectare were worked out on
the basis of green cob yield and dry fodder yield of each treatment, taking in to
account prevailing market prices. The net returns obtained by deducting the cost
of cultivation from the gross returns. The benefit cost ratio was calculated by
dividing the gross returns by the total cost of cultivation of each treatment.

The highest gross, net returns and B: C ratio was recorded with sowing of sweet
corn on ridges and furrow and population 55556 plants ha-! during both the years.
In case of integrated nitrogen management, the treatment 120 kg N through
inorganic fertilizers recorded maximum gross ,net returns and B:C ratio of 181823,
193249 and 211872 , 114759, 129070 and 154746 Rs per hectare and B:C ratio
of 2.78, 3.09 and 3.74. The gross, net retuns and B:C ratio were unsatisfactory
due to the treatment sowing of sweet com on flat bed, with plant population 74074
plants per hectare and integrated nitrogen management through vermicompost @
2.5t per hectare.

Conclusion

Sweet corn green cob yield, number of cobs per hectare and fodder yield were
found highest by ridges and furrow with plant population 55556 plants ha - along
with 120 kg N through inorganic fertilizer suggesting more moisture and nutrient
availability with better photosynthase in this treatment. Similarly the protein
content in the grains of sweet com, gross, net returns and B:C ratio were
maximum
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