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EFFECT OF SUPPLEMENTAL LIGHT AND REGULATION OF LEAF

NUTRITIONAL ENVIRONMENT ON PRODUCTIVITY OF MAIZE
AT VARYING INTRA-ROW SPACINGS

AL MALIY and H. G, SINGH®

With the objective of increasing productivity of maize, a field experiment involving
twe levels of supplemental light (No light and supplemental light}, three intra-row spacing
levels (15, 20 and 25 em) and five levels of foliar spray {control, 019 H.S0; 0.5%
FE'_SU;. U_E'};’, ZI'IE[].I and D.E“i, MHSG;}, laid out in double Splft-p[ni degigni wn‘s ﬂUﬂdUﬂtﬂ:ﬂ
at Udaipur. The results indicated that grain yield, test-weight,
area index (LAI) and harvest index were significantly increased by artificially provided
. supplemental light cver contrel (no supplemental light),  Intra-row spacing of 25 em
recorded significanily higher grain and total biological yields, test-weight and harvest index
than remaining ones. The foliar spray of 0.1 per cenmt H.50, gave the highest grain
yield followed by sprays of Fe50,, ZnS0, and MnS0O, and the increases were of the

chlorophyll content, leaf

order ef 13.3, 9.9. 6.4 and 4.9 per cent over control
was also obtained due to foliar sprays besides higher LAL

vield attributes,

Though Udaipur represents the
major maize growing district’ in the
country, the average vyields are
probably low. The reasons for low
yield are (i) lack of light saturation
of photosynthetic apparatus as sky
remains overcast with clouds for
- weeks together, (ii) too low or too
crowded plant population and (iii)
incipient chlorosis resembling those
of Fe deficiency in young corn plants
grown on alkaline calcareous soils
of Udaipur region. Prevention of
chlorosis through the application of
sulphur appears to increase the
physiological availability of iron
(Singh, 1970; Gaur, et al. 1971).
With these considerations in mind,
a study was made in Udaipur velley.

MATERIALS AND METHODS

A field experiment was conducted
on maize (Ganga-5) in Kharif season
during 1982 at Agronomy farm, Rajas-

Balanced nutritional environment
chlarophyll content and

than College of Agriculture, Udaipur,
The treatments comprising of two levels
of light viz., no supplemental light and
supplemental light, three levels of intra-
row spacing (15,20,25, cm) and five
foliar sprays (contral, 0.1 H.SO, and
0.5% each of FeSQ., ZnSO, and
MnSO:). assigned to main plot, sub-
plot and sub-sub plot, respectively,
were tested in double split-plot and
replicated thrice. Row to row spacing
of 60 cm was kept same in all the
spacing treatments. The size of the
plot was 6m x 4.2 m. The soil of
the experimental plot was clay loam
having pH 8.2, organic carbon 0.82»,,
total nitrogen 0.07%, available P-0.
38.0 Kglha and available K:0 162.0
kglha. The crop raised as rainfed,
was supplied with 80 kg N and 40
kg P:O./ha. All cultural operations
were done as and when required, by
the crop. Two foliar sprays were
applied as per treatment, first spray
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at tasseling stage and the second at
interval of 16 days. The supplemen-
tal light was provided for one hour
(8.0 P.M. to 9.0 P.M.) at tasseling up
to the grain formation stage. The
plants in each plot were provided
with one tube-light (40 watt) and
two electric bulbs (700 watt) to
correspond to complete solar spec-
trum of visible light. A distance of
10 m kept between the plots’ with
light and without light was planted
with the same test crop.

Observations on vyield and its
attributes were taken at harvest.
Chlorophyll content at tasseling was
determined as per method described
by Arnon (1249).  Total nitrogen
content in oven dried ear leaves and
grain. was estimated by colorimetric
method of Lindner (1944). While
phosphorus and potassium contents
were analayed by the ammonium
vanadate molybdate yellow colour
method and flame photometer, res-
pectively (U.S. Salinity Laboratory
Staff, 1954). Turbidimetric method
(Tabatabai and Bremmer, 1970) was

used for estimation of sulphur content..

RESULTS AND DISCUSSION

Effect af supplemental light

Grain and total biological yields:

were significantly increased due to
supplemental light by 20.5 and 6.00
per cent oOver control  respectively
(Table 1). The supplemental light
had significant effect in increasing
chlorophyll, LAl, and test-weight of
grain as compared to no light. This
treatinent, however, did not signi-
ficantly affect the leaf elemental com-
position and protein and sulphur con-
tents of the grain (Table 2). Higher
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yield under supplemental. light ‘seems
to be on account of cumulative effect
of chlorophyll content, LAI, harvest
index and test-weight. Increase in
chlorophyll content with supplemen-
tal light bears and ample testi-
mony to the effect that there was
incomplete saturation  of photosyn-
thetic apparatus, otherwise light
brings about decomposition of chloro-
phyll.  In part beneficial effect of
supplemental light may also be due to
an increase in the duration of light
Winter et af. (1970) also reported
increases in grain yields of maize by
providing additional incident light.

Effect of intra-row spacing

Qut of the 3 spacings, 25 cm
spacing recorded significantly higher
grain vield, total biological vield, test-
weight and harvest index and thus
proved 1o be the best spacing lreat-
ment (Table 1). Higher yield under 25
c¢m spacing could be attributed due

. to cumulative effect of LAl total chi-

orophyll content and test-weight of
seeds, which in turn, seems to have
been brought about by slightly to
significantly increased nitrogen, phos-
phorus, potassium and sulphur content
of the ear |eaves (Table 2Z) which
seems to have provided balanced
nutritional environment.

Effect of chemical sprays

The grain was significantly increa-
sed by H:80. FeS0, ZnS0O, and

MnS0: and the increases were of the

order 0f 13.3, 9.9, 6.4 and 4.9 per cent
over control (Table 1). Stover vyield
and total biological yield were also
effected significantly. The foliar spray
of 0.1 per cent H:50: gave the high-
est yield of grain, stover and total bio-
logical yield followed by sprays of
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FeSQ., ZnS0O:, and MnSO,. Significant’

increases in grain and total biological
vields due to foliar application of diffe-
rent chemicals seem to be due to
higher test-weight, number of grains/
cob and higher LAL  Higher LA]
under foliar sprays seems to have
been brought about by a higher
total - chlorophyll -content of leaves
and ‘a greater reduction in leaf sap
pH (Table 1) resulting due to an
increased leaf sulphur content of the
plant. Dungarwal et al. (1974 b)
reported equal or better effect of fo-
liar spray of 0.1¢, H:S0, on grain
yield, chlorophyll content and nutri-
tional environment in corn. They
attributed high yield due to H:SO.
spray to balanced nutritional environ-
ment as evidenced by higher leaf
chlorophyll - content which is an
evidence of activation of iron. Equal
or less effect of FeS0., ZnSO. and
MnSO: compared with 0.1 percent
H.S0, showed that beneficial effects
of former were due to an inadvertant
supply of sulphate andfor low pH of
these solutions which might have
pravided favourable nutritional condi-
tions. Equal or better effect of more
dilute solution of H:S0: than that of
. micronutrient solutions further support
the above hypothesis.
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