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Abstract : Afield experiment was conducted during Rabi 2011 Navsari to assess the response of Rabi sweet corn to spacing and
fertilizer levelsunder south Gujarat condition. The experiment comprised of sixteen treatment combinations consisting four levels
of plant spacing (60 x 15, 45 20, 30x 30 and 60 x 30 cm) and four fertility levels(60-30, 90-45, 120-60 and 150-75 kg N-P,O,/ha). Plant
spacing of 60 x 30 cm, 45 x 20 cm and 60 x 15 cm attained significantly higher plant height compared to 30 x 30 cm. While stem
diameter and number of leaves per plant were not influenced by different spacing levels. The sweet corn plants exhibited
significantly maximum values of yield attributesviz., cob length, cob girth, under spacing of 45 x 20 cm. Number of cobs per plant
and cob yield per plant were higher under spacing of 60 x 30 cm. The highest green cob yield was recorded at spacing of 45 x 20
cm closely followed by 30 x 30 cm. Quality parameters viz., crude protein content in cob and fodder reducing and non-reducing
sugar content of grainswere higher at spacing 45 x 20 cm. The growth of sweet cornin termsof plant height, number of |eaves per
plant, stem diameter were maximum with application of 150-75 kg N-P,O_/ha. The sweet corn plants exhibited maximum val ues of
yield attributesviz., number of cobs per plant under 150-75 kg N-P,O /haand found at par with those recorded under 120-60 kg N-
P,0O./ha. Whereas cob length, cob were under 120-60 kg N-P,0,/haand found at par with those recorded under 150-75kg N-P,O,/
ha. Application of 150-75 and 120-60 kg N-P,O,/hasignificantly increased green cob yield over 90-45 and 60-30 kg N-P,O,/ha.
Quality parameters viz., protein content of cob and fodder were significantly enhanced. Thus, from the present study, it seems
quite logical to conclude that higher production and net returns from Rabi sweet corn ( var. Madhuri ) can be secured by sowing
the crop at 45 cm x 20 cm spacing and fertilizing with 120-60 kg N-P,O,/haon clayey soil under south Gujarat condition.
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INTRODUCTION intensity.
Specialty corns viz., sweet corn, pop corn, baby

corn, high-oil corn etc. assume tremendous potential
market not only in India but also in the international
market. The kernels of sweet corn taste much sweeter
than normal corn especially at 18 to 21 days after
pollination. In addition, fodders derived after harvest may

Among the cereals, maize (Zea maysL .) ranksthird
in total world production after wheat andriceanditisa
staplefood in many countries, particularly in thetropics
and sub-tropics. Maize is considered as the “queen of
cereals”. Being a C4 plant, it is capable to utilize solar
radiation more efficiently even at higher radiation
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be sold, which bring additional incometo thefarmers.The
urban people have great interest in consuming green cobs
anditisfound that sweet cornismore deliciouswhen it
is steamed boiled and consumed and a pinch of salt in
boiling water may increase the taste. Higher yield of
sweet corn can be obtained through the use of nutrients.

In order to achieve higher cob yields, maintenance
of plant density is the most important factor. A spatial
arrangement of plant governs the shape and size of the
leaf area per plant, which in turn influences efficient
interception of radiant energy, proliferation, growth of
rootsand their activity. Maximum yield can be expected
only when plant population alows individual plant to
achievetheir maximuminherent potential. Thus, thereis
need to work out an optimum population density by
adjusting inter and intrarow spacingin relation to other
agronomic factors.

The agronomic requirement like optimum plant
population and nitrogen and phosphorus requirement
for maize crop has been worked out but the
recommended plant spacing and nitrogen and
phosphorus dose for hybrid and composites of normal
maize may not be applicable to the sweet corn. In
India much work has not been done so far for the
sweet corn (Kumar, 2009). The requirements of plant
spacing, fertilizer dose are yet to be standardized for
sweet corn. Therefore, the present experiment was
proposed to work out the planting density and fertilizer
requirement of sweet corn.

MATERIAL AND METHODS

A trial was conducted during Rabi 2011 at College
Farm, Department of Agronomy, College of
Agriculture, Navsari Agricultural University, Navsari
to assess the response of Rabi sweet corn (Zea mays
L. var. saccharata Sturt) to spacing and fertilizer levels
under south Gujarat condition. The experiment
comprised of sixteen treatment combinations
consisting four levels of plant spacing (60 x 15, 45 x
20, 30 x 30 and 60 x 30 cm ) and four fertility levels
(60-30, 90-45, 120-60 and 150-75 kg N-P,O./ha).
Thesetreatmentswere replicated threetimesin asplit
plot design. The experimental soil was clayey and high
in available N and high in available potash. Other
agronomical operations were carried out as per
recommendation. The growth, yield attributesand yield
were recorded at the time of harvest of crop. Crude
protein content of cob and fodder was cal cul ated.

RESULTS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Growth characters:

The plant height at harvest (Table 1) was
significantly influenced by spacing. Significantly the
highest values of this growth parameter was observed
with treatment S, (60 x 30 cm), which remained at par
with treatment S, (45 x 20 cm). The results revealed
that number of leaves per plant and stem diameter (Table
1) failed to show perceptiblevariation under theinfluence
of plant spacing. It is an established fact that growth of
crop isoutcome of genetic and environmenta interaction.
Under present investigation the profound influence of
plant spacing on performance of sweet corn crop could
be an area available for each plant which indirectly
dictated the availability of various growth inputs to
individual plantsinthe community and a so the extent of
competition between and within the plants for various
growth inputs. The significant reduction in plant height
with increased inter row spacing and decreased intra
row spacing seemsto bethe resultant of mutual shading
due to overcrowding of plants. The result isin close
accordance with findings of Sahoo (1995); Patil (1997)
and Paradkar (2004).

Growth parametersviz., plant height at 30, 60 DAS
and harvest, stem diameter at harvest and number of
leaves per plant (Tablel) were significantly influenced
by fertilizer levels. Significantly the highest values of
these growth parameterswere observed with application
of 150-75 kg N-P,0O /ha. While, significantly the lowest
value were recorded under 60-30 kg N-P,O,/ha. The
improvement in growth parameters with application of
150-75 kg N-P,O,/hamight have resulted in better and
timely availability of N and Pfor their utilization by plant
asjudged from nitrogen and phosphorus content of cob
and fodder. Under the present investigation, profound
influence of N and P, a component of fertilizer
management, on crop growth seem to be due to
maintaining congenial nutritional environment of plant
system on account of their greater availability from soil
media. The significant improvement in nutrient status of
plant parts (cob and fodder) might haveresulted in greater
synthesis of amino acids, proteinsand growth promoting
substances, which seems to have enhanced the
meristematic activity and increased cdll divison andtheir

Internat. J. agric. ci. | Jan., 2017 | Vol. 13 | Issue 1 | 38-42 [[! Hind Agricultural Research and Training Institute




GROWTH, YIELD & QUALITY OF Rabi SWEET CORN AS INFLUENCED BY DIFFERENT SPACING & FERTILIZER LEVELS

elongation. The enhanced growth with nitrogen was
reported by Chillar and Kumar (2006) in sweet corn,
Singh (2001) in baby corn and with phosphorus by Thakur
(1997) and Thakur et al. (1998) in baby corn.

Yield attributes :

The yield attributes such as number of cobs per
plant, cob length and cob girth differed significantly due
to alteration in crop geometry. Theyield attributes viz.,
cob length, cob girth and dry weight of 100 grains(Table
1) were significantly higher under 45 x 20 cm (S,) and
30 x 30 cm (S,) over 60 x 30 cm (S,) and 60 x 15 cm
(S). Whereas cobs per plant and cob yield per plant
were significantly higher under 60 x 30 cm (S,).The
enhanced yield components under 45 x 20 cm might be
due to increased number of leaves, leading to higher
photosynthetic rate and accumul ation of more assimilates
which in turn increased the sink size. Higher nutrient
uptake by sweet corn was also evident in the present
investigation. Though naturally cob per plant and cob
yield per plant was significantly higher under wider
spacing of 60 x 30 cm, but it could not be compensated
dueto lower plant population /ha. The present findings

arein close agreement with the results obtained by Kar
et al. (2006) in sweet cornand Allie (2005) in baby corn.
Theyield attributes viz., number of cobs per plant,
cob length, cob girth, dry cob weight (Table 1) were
significantly influenced by fertilizer levels. Significantly
the highest number of cobs, cob girth, cob length fresh
significantly the highest per cent barren plants and
the lowest values of these yield attributes were
observed under treatment 60-30 kg N-P,O /ha (F)).
In the preceding section, it was emphasized that
fertilizer levels of 150-75 and 120-60 kg N-P,O,/ha
caused about significant improvement in overall
growth of the crop expressed in terms of plant height,
functional leaves, stem diameter, |eaf areaindex, | eaf
chlorophyll content, dry matter accumulation and crop
growth rate by virtue of increased photosynthetic
efficiency. Thus, greater availability of photosynthates,
metabolites and nutrients to develop reproductive
structures seems to have resulted in increased
productive plants, cob girth, cob length and cob weight
with these fertilizer levels. The present findings are
within the close vicinity of those reported by Kumar
(2007); Kumar (2009) and Khazaei et al. (2010) .

Table1: Effect of spacing and fertilizer levelson growth and yield attributes

Treatments Plant height No. of leaves/ Stem diameter No. of cobs/ Cob length Cab girth
(cm) plant (cm) plant (cm) (cm)
Spacing (cm)
S;-60x 15 167.36 12.81 2.00 124 1533 14.01
S$;-45x20 176.68 13.19 2.05 155 16.63 1531
S;-30x 30 164.35 13.08 2.09 144 16.41 15.30
S;-60x 30 177.51 1354 211 224 16.18 14.93
SE+ 2.90 0.37 0.04 0.06 0.24 0.27
C.D. (P=0.05) 10.06 NS NS 0.20 0.85 0.93
CV.% 5.87 9.84 7.29 12.84 831 9.92
Fertilizer levels (kg N-P,Os/ha)
F1 - 60-30 165.26 11.20 1.98 1.39 15.59 14.48
F,.90-45 168.77 12.19 207 150 15.87 14.72
Fs.120-60 171.73 14.05 2.04 1.68 16.47 15.02
F4.150-75 180.62 1523 2.16 1.88 16.62 1532
SEt 2.86 0.19 0.02 0.06 0.21 0.20
C.D. (P=0.05) 8.37 0.57 0.08 0.17 0.63 0.58
CV.% 5.8 5.18 472 11.70 9.70 7.67
Interaction (Sx F)
SEt 5.73 0.39 0.05 0.08 0.43 0.40
C.D. (P=0.05) NS NS NS NS NS NS

NS= Non-significant
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Green cob and fodder yield :

A close perusal of dataon green cobyield and green
fodder yield (Table 2) indicate that plant spaced at 45 x
20 cm produced significantly the highest green cobyield
but therewas no significant effect on green fodder yield.
Since, yield of the crop is a function of severa yield
components which are dependent on complementary
interaction between vegetative and reproductive growth
of thecrop evidently resulted in significantly higher yields
under 45 x 20 cm (S,) and 30 x 30 cm (S,) over 60 x 15
cm (S) and 60 x 30 cm (S,). Significant increase in
green cob yield under treatments 45 x 20 cmand 30 x 30
cm appears to be on account of their influence on
increasein plant height, number of leavesand possibly a
result of higher uptake of nutrients. The higher cobyield
was under close row spacing of 45 cm and 30 cm
compared to wider row spacing of 60 cm, because
narrow row spacing produced more number of cobs per
plant withlarger and heavier cobs. Since plant stand per
unit area was same under different spacings, improved
performanceof individual plant under 45x 20 cmand 30
x 30 cm ultimately reflected in higher cob yield over 60
x 15cmand 60x 30 cm (S)). The present findingsarein
close agreement with the results obtained by Kar et al.
(2006) in sweet corn and Allie (2005) in baby corn.

A closeperusal of datapresentedin Table2 indicates

that application of 150-75 (F,) and 120-60 kg N-P,O./
ha(F,) produced significantly higher green cobyield and
greenfodder yield over 60-30 kg N-P,O,/ha(F,). Since,
yield of thecropisafunction of several yield components
which are dependent on complementary interaction
between vegetative and reproductive growth of the crop.
Asthese growth and yield attributes showed significantly
positive correlation with green cob yield, evidently
resulted in higher yields under higher fertilizer levels.
Significant increase in green fodder yield under these
fertilizer levelsappearsto be on account of their influence
onincreasein plant height, functional leaves, number of
leaf, stem diameter and possibly aresult of higher uptake
of nutrients. The present findings arein close agreement
with the results obtained by Raja (2001); Sahoo and
Mahapatra (2004) and Kumar (2007) in sweet corn and
Sahoo (1995); Thakur et al. (1997); Thakur (1997); Patil
(2997); Singh (2001) and Gaur (2002) in baby corn.

Quality parameters:

The crude protein content of cob and fodder (Table
2) was significantly influenced by spacing levels. These
quality parameters were significantly improved under
treatments 60 x30 cm (S,), 45x 20 cm (S)) over 30 x 30
cm (S,) and 60 x 15 cm (S)) and adequate availability of
nutrients and subsequent absorption of these nutrients

Table 2: Yield and quality parametersasinfluenced by different spacing and fertilizer levels

Treatments Green cob yield (t/ha).

Green fodder yield (t/ha).

Crude protein content (%)

Grain Fodder
Spacing (cm)
S; - 60x 15 6.98 31.95 8.80 4.29
S,-45x 20 8.08 3354 11.04 5.02
S;-30x 30 7.65 33.28 10.83 471
S, - 60 x 30 7.37 32.70 11.19 4.44
SE+ 0.18 0.86 0.37 0.10
C.D. (P=0.05) 0.64 NS 1.28 0.34
CV.% 11.64 9.11 12.32 7.51
Fertilizer levels (kg N-P,Os/ha)
F; - 60-30 6.98 30.90 9.58 4.36
F,.90-45 7.48 3212 10.31 458
F5.120-60 8.10 34.12 10.88 4.70
F4.150-75 7.68 34.33 11.09 4.82
SEt 0.15 0.80 0.27 0.11
C.D. (P=0.05) 0.43 2.35 0.76 0.32
CV.% 6.89 8.49 8.72 8.33
Interaction (SX F)
SE+ 0.30 161 0.52 0.22
C.D. (P=0.05) NS NS NS NS

NS= Non-significant
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by plant under optimum spacing of 45 x 20 cm might
have been responsible for enhanced cob quality.

The crude protein content of cob and fodder (Table
2) was significantly influenced by fertilizer levels. The
better values of thisquality parameter was observed with
application of 150-75kg N-P,0 /ha(F,) and 120-60 kg N-
P,0,/ha (F,) over 60-30 kg N-P,O/ha (F,). The higher
protein content of cob and fodder under 150-75 and 120-60
kg N-P,0O,/ha as compared to 60-30 kg N-P,O./ha (F)) is
due to its dependence on nitrogen content. In the present
investigation, higher N content in cob and fodder and
subsequently higher N uptake by cob and fodder were
recorded with the above mentioned level sthat |end support
to enhance protein content under theeffect. Thiscould aso
be explained on the basis of better availability of required
nutrients in crop root zone and enhanced photosynthetic
and metabolic activity resulting in better partitioning of
photosynthates to sinks, which reflected in quality
enhancement in terms of protein. This finding closely
associated with those of Kumar (2007) and Singh (2001).

Conclusion :

Fromthe present findings, it could be suggested that
Rabi sweet corn (var. Madhuri) crop should be sown at
45 cm x 20 cm spacing and fertilizing with 120-60 kg N-
P,0O./ha for securing higher production under south
Gujarat condition.
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