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Response of maize hybrids (Zea mays) to staggered sowing
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ABSTRACT

A field experiment was conducted at the Indian Agricultural Research Institute, New Delhi during the rainy
(kharif) season of 2012 to study growth and yield behavior of maize (Zea mays L.) hybrids ‘Vivek QPM 9’, ‘PEHM
5’, ‘DHM 117’ and ‘PMH 3’ under staggered sowing (25 June, 10 July, 25 July and 10 August). Sowing on 10 July
was better than 25 June, 25 July and 10 August as it recorded taller plants with higher leaf area index, dry weight/
plant, cob length and cob weight. Maize hybrid ‘PMH 3’ recorded higher cob weight, cob length, shelling (%) and
grain and stover yields than ‘Vivek QPM 9’, ‘PEHM 5’ and ‘DHM 117’.  Uptake of N, P and K was high at 10 July,
with ‘PHM 3’. Sowing on 10 July recorded higher net returns ( 48.1 × 103/ha) and benefit: cost ratio (1.78) as
compared to other dates of sowing. ‘PHM 3’ gave the highest net returns ( 46.5 × 103/ha) and benefit: cost ratio
(1.65). The highest values of N, P and K uptake were found at 10 July planting. Among the hybrids ‘PMH 3’ had
the highest N and K uptake.  For getting more yields and profit, ‘PMH 3’ hybrid should be planted on 10 July.
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Maize is the third most important cereal crop after rice
and wheat in India. Climate variability has a direct influ-
ence on the quantity and quality of maize production as
water shortage combined with thermal stress adversely
effect maize productivity. To deal with the impact of cli-
mate change, the potential adaption strategies are identify-
ing stress resistant varieties, changing sowing dates; crop
diversification, integrated farming system, etc. (Pathak et
al., 2011). Optimum sowing date is important to mitigate
climate change (Laux et al., 2010). Growing a suitable
hybrid at an optimum sowing time may be better agro-
nomic option under the water starved condition. There is
need to evaluate the different maturity hybrids of maize for
their growth and yield under varying sowing dates and the
present investigation addresses this issue.

A field experiment was conducted during the rainy
(kharif) season of 2012 at Indian Agricultural Research
Institute, New Delhi on sandy loam texture soil, low in
organic C and available N and medium in available P and

K with pH 7.7. The experiment consisting of sowing dates,
viz. 25 June, 10 July, 25 July and 10 August and maize
hybrids, viz. ‘Vivek QPM 9’, ‘PEHM 5’, ‘DHM 117’ and
‘PMH 3’ was laid out in split-plot design having 3 replica-
tions. The sowing dates and hybrids were allocated in
main and sub-plots, respectively. The crop was sown on
the side of ridges made at 75 cm at intra row spacing of 20
cm. The recommended doses of N (120 kg), P

2
O

5
 (60 kg)

and K2O (50 kg) were applied in the form of urea, single
super phosphate and muriate of potash, respectively. Half
the dose of N and whole amount of P and K was applied
as basal, while remaining N was applied in to two equal
splits at knee height and pre-tasselling stages. ZnSO4 @
25 kg/ha was also applied as basal uniformly. The plant
height, leaf area index and dry matter accumulation were
measured from 5 and 3 randomly sampled plants, respec-
tively. The yield attributes, viz. cob length, cob weight and
shelling percentage were worked out from 5 randomly se-
lected cobs. The grain yield, stover yield and uptake of N,
P and K were estimated using the standard methodologies.
The economics was worked out on the basis of prevailing
rates of inputs and produce.

Taller plants were recorded, when hybrids were planted
on 10 July compared to other sowing dates (Table 1). The
LAI and dry weight/plant were significantly improved
from 25 June to 10 July sowing and further delay in sow-
ing markedly reduced LAI and dry weight/plant. The
lower LAI, dry weight/plant and plant height at 25 June
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sowing compared to 10 July was due to dry spell of about
more than week at early growth stages and delayed sow-
ing beyond 10 July reduced these growth parameters be-
cause of reduction in vegetative growth period. At delayed
sowing, reduced photo intensity and duration of light
might be responsible for lowering down the crop growth.
‘PMH 3’ produced taller plant with higher dry weight/
plant and LAI as compared to ‘Vivek QPM 9’, ‘PEHM 5’
and ‘DHM 117’ because of longer vegetative phase. The
findings of Shah et al. (2012) and Moosavi et al. (2012)
are in close conformity of the results. Early sowing date 25
June required more days to tasselling while plant with late
sowing, flowered earlier and hybrids ‘PMH 3’ took maxi-
mum days to tassel and mature, while short duration hy-
brids ‘Vivek QPM 9’ and ‘PEHM 5’ completed their life
cycle earlier in shorter period.

Sowing on 10 July recorded higher cob weight, cob
length and shelling per cent. Early sowing on 25 June and
delay in sowing up to 25 July and 10 August recorded
marked reduction in the yield attributing characters. At
delayed sowing reduction in LAI and dry matter accumu-
lation due to shorter vegetative stage and poor partitioning
of dry matter in sink might be responsible for lower values
of yield attributes. ‘PMH 3’ recorded significantly higher
yield attributes than others. Longer vegetative period for
production of more LAI and dry-matter resulted in higher
values of these parameters with ‘PMH 3’. Kolo et al.
(2012) also reported the similar findings. There was 6.9%
improvement in grain yield with 10 July sowing as com-
pared to 25 June sowing, while delayed on 25 July and 10
August significantly reduced the grain yield to the time of
11.9 and 33.1% as compared to 10 July sowing. Maize
hybrid ‘PMH 3’ produced the maximum grain yield,
which was 24.0, 15.1 and 9.0% more than that of ‘Vivek
QPM 9’, ‘PEHM 5’ and ‘DHM 117’ respectively.

Interaction between maize hybrids and planting dates
was also found significant (Table 2). Significantly maxi-
mum grain yield was produced when ‘PHM 3’ was
planted on 10 July and lowest yield was obtained by
‘Vivek QPM 9’ on 25 June planting. There was an im-
provement in grain yield of ‘Vivek QPM 9’ and ‘PEHM 5’
hybrids up to 25 July planting probably due to the reason
that these hybrids have the ability to complete their life
cycle in shorter crop duration. However, in case of ‘DHM
117’ and ‘PMH 3’ delay in planting beyond 10 July mark-
edly reduced the grain yield. This might be attributed to
the fact that delay sowing squeezes the reproductive phase
of development, which adversely affected grain develop-
ment and hence resulted in lower grain index (Amjadian et
al. 2013). Sowing on 25 July with ‘PEHM 5’ resulted in
the highest yield.

‘PHM 3’ recorded the maximum N and K uptake, Ta
bl
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Table 2. Interaction effect of hybrids and planting dates on grain yield (t/ha)

Treatment Hybrids
Planting date ‘Vivek  QPM 9’ ‘PEHM 5’ ‘DHM 117’ ‘PMH 3’

25 June 4.29 4.71 5.76 6.85
10 July 4.32 5.21 6.37 7.28
25 July 4.53 5.53 5.11 5.28
10 Aug 4.14 4.08 3.71 3.58

SEm ± 0.18
CD (P=0.05) 0.42

which were markedly more than other hybrids, however,
hybrids did not differ in respect of P uptake.  Maize hy-
brids planted on 10 July noticed the highest values of N, P
and K uptake, which were higher than remaining dates of
planting (Table 1).

 It was concluded that ‘PMH 3’ is a better hybrid for
getting higher productivity when planted on 10 July under
the changing rainfall pattern of the country.
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