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ABSTRACT

The experiment was carried out in Abu Gharq (10 km west of the Hillah city) during the fall season 2019, in
silt clay loam soil, to study the effect of three planting dates (15 July, 1 August and 15 August), two plant
densities (40000 and 80,000 plant ha-1), and silicon spraying with four concentrations (0, 1.5, 3.0, and 4.5 ml/
L-1) and their interaction on yield of sweet corn hybrid.  Split-split arrangement according to randomized
complete block design (RCBD) with three replications was used. The data were analyzed and the averages
were tested according to the least significant difference at 0.05 probability level. The  most important results
obtained that, seeding dates affected most of the outcome indicators , and  15 August  achieved the highest
number of rows (18.52) per year, grains per row ( 316.3 grains), weight of 100 grains (32.52 g), plant grain
yield (130.2 g) and total grain yield ( 8.011 t ha-1). The plant density caused significant effect , and the low
density achieved the highest ear rows number (15.42) and plant grain yield, while high density achieved
the highest total grain yield (7.102 t ha-1). Silicon spraying caused significant effect and the concentration of
4.5 ml/L–1 gave high plant grain yield (94.4 g). The interactions had a significant effect on most of the
studied traits.
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Introduction

Sweet corn (Zea mays saccharata) is one of the yellow
corn sub-species, it is an important cereal in many
countries of the world. It  cultivate in Iraq only on
an experimental scale. A high yield can be obtained
when suitable growth factors available (Reddy et al.,
2003). In Iraq, there are lack of studies on this plant.
The determining of appropriate date for planting is
one of the important factors in crop growth and
more efficient utilization of environmental factors
that affect the final outcome. Planting date cause a
direct effect in determining plant growth and yield
because flowering, contract and grain formation in
crops relate to available temperatures, so the plant-
ing date is very important for this crop (Azadbakht

et al., 2010). It cause direct influence on day and
night temperature, light intensity, photoperiod and
soil moisture, then optimal planting dates varies
across region (Adelabu and Modi, 2017). The plant
density plays an important role in plant growth and
yield, through its effect in determining the degree of
competition between plants on light, water and
available nutrients. Bender et al. (2013) has showed
that about 40% of the increase in the corn yield at-
tribute to improve agricultural processes, it include
increasing plant density and the addition of fertiliz-
ers.

Silva et al. (2007) has planted maize with a plant
density of 30, 40, 50, 60, and 70 thousand plants ha-

1 found that the increase in plant density resulted
increase in total ear number and  the density of 70
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thousand plants ha-1 gave the largest ears yield
reached to 14.4 t ha-1. Silicon plays an important role
in the growth of field crops. Xie et al. (2014) has
found that the silicon added in proper amounts can
be beneficial in increasing the photosynthetic ability
of maize, which reflects positively of increasing pro-
duction and improvement quality. In addition, it
use in increase plant tolerance to environmental
stresses (Artyszak, 2018 and Sahebi et al., 2015). Be-
cause of few studies on this plant in Iraq, this study
was conducted.

Materials and Methods

A field experiment was carried out in Abu Ghuraq
district within 32.31 north latitude and 44.22 east
longitude in fall season of 2019 in silt clay loam soil
(Table 1) to study the effect of planting dates, plant
density and silicon spray on grain yield of sweet
corn (ROi  SOLEAL). Split-split plot arrangement
within randomized complete block design with
three replicates, the main plots were contained

planting dates (July 15, August 1 and 15 Augest),
the sub plots were consisted of the plant density
(40000 and 80000 plants ha-1) and the sub-sub plots
were consisted of silicon spray concentrations (0,
1.5, 3.0 , 4.5 ml/L–1). The experimental unit was in-
cluded four ridges 1 m apart and 3 m long , planted
on one side or two sides in hills at 20 apart to
achieve the plant density of 40 000 and 80 000 plants
ha-1. Compound fertilizer (N-P-K, 20-20-20) at 200
kg ha-1 was added during soil preparation and 50 kg
urea was added at 8 leaf stage. After two weeks of
germination the plants per hill were thinned to one
plant per hill. At maturity, data were taken from the
two internal lines from each experimental unit (with
excluding peripheral plants) to calculate grain yield
characteristics. The data were analyzed and the
means were compared to LSD at 0.05 probability.

Results and Discussion

The plant density and silicon spray had no signifi-
cant effect on grain number row-1, while planting

Table 1. Some physical and chemical field soil properties

Characteristic Value and unity Characteristic Value and unity

Available N 8.41 mg kg-1 Soil components sand 186 g kg-1

Available P 19.02 mg kg-1 Silt 339 g kg-1

Available K 191 mg kg-1 Clay 475 g kg-1

EC 2.9 dSm m-1 Soil texture Silty clay loam
pH 7.5

Table 2. Effect of seeding dates, plant density and Si spraying on row grains number

Seeding dates Plant density Silicon treatments Interaction of
0 1.5 3 4.5 dates* density

July 15 40000 15.7 17.2 16.1 14.1 15.8
80000 12.6  13.5 13.2 14.6 13.5

August 1 40000 21.0 23.2 21.1 21.4 21.7
80000 20.0 19.6 22.6 21.4 20.9

August 15 40000 24.0 25.0 27.0 28.0 26.0
80000 24.3 21.7 21.6 24.9 23.1

Si  mean 19.6 20.0 20.3 20.7
LSD0.05 Si=n.s T=4.56 3.84

Interaction of dates * silicon Dates average
July 15 14.2 15.4 14.7 14.4 14.7
August 1 18.8 19.5 21.9 21.4 20.4
August 15 24.2 23.4 24.3 22.8 23.7
LSD0.05 3.94 3.85

Interaction of density * silicon Density average
40000 20.2 21.8 21.4 21.2 21.2
80000 19.0 18.3 19.1 20.3 18.6
LSD0.05 n.s. n.s.
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dates had a significant effect on this trait. Table 2
showed that 15 August gave the highest grain num-
ber row-1 (23.7), while 15 July gave the lowest num-
ber (14.7). This is due to the temperature at this date
which  was optimal than in the other two dates, it
affected the efficiency of the source and the sink, as
well as it increased fertility rate and reflected posi-
tively on the number of grains per row, this result
was agreed with Azadbakht et al. (2010). The inter-
action between planting dates and plant density
caused significant effect, the 15 August with low
density gave the highest number (26.0 grains), while
15 July with high density gave the lowest number
(13.5 grains). The interaction between planting dates
and silicon spraying caused significant effect, and
the interaction of 15 Augus with all silicon treat-
ments were significantly superior than 15 July with
silicon treatments.

The results in Table 3 showed that planting dates
and its interactions caused significant effect on 100
grains weight, while plant density and silicon
spraying did not cause significant effect in this trait.
Planting at 15 August achieved high 100 grains
weight (32.52 g), while 15 July gave 27.04 g. This is
due to the increase in the source and sink efficiency
at the date of 15 August compared to the other two
dates as a result of an optimal temperature for the
plant. This result was consistent with Mahmood et
al. (2001). The interaction between planting dates
and plant density caused significant effect and 15

August with low densities gave the highest weight
of 100 grains reached to 33.19 g, compared with
other interactions. The interaction between planting
dates and silicon caused a significant effect and 15
August with 3.0 mL l-1 silicon spraying treatments
gave the highest weight of 100 grains (33.83 g) com-
pared with all other two dates with silicon treat-
ments. Highest weight of 100 grains achieved from
15 August date with low intensity and 3 ml/L-1 sili-
con spraying (34.11 g), while the lowest weight
achieved from15 July date with high density and
non- silicon spraying.

In results showed that planting dates, silicon
spraying, plant density and its interactions caused a
significant effect on plant grains yield. Delay plant-
ing date until August 15 led to a significant superi-
ority in plant grain yield to 121.2 g, while the plant-
ing at 15 July gave the lowest yield (49.9 g). This is
due to the increase in the net of photosynthesis pro-
cess, and increase grain weight (Table 3). As well as
the optimal environmental conditions for the occur-
rence of fertilization and increase row grain number
(Table 2). Silicon spraying had a significant effect on
this trait, and the high levels were superior com-
pared to control treatment. The largest yield
achieved at spraying 4.5 ml L–1 silicon reached to
94.4 g, while control treatment gave the lowest plant
grain yield (81.7 g). This is due to the effect of silicon
on leaf strength and angle, which improved its per-
formance in photosynthesis process, that was re-

Table 3. Effect of seeding dates, plant density and Si spraying on 100 grains weight (g)

Seeding dates Plant density Silicon treatments Interaction of
0 1.5 3 4.5 dates* density

July 15 40000 26.76 28.42 27.15 27.71 27.51
80000 24.86 27.53 24.61 25.25 25.56

August 1 40000 30.36 28.53 31.24 31.03 30.29
80000 29.99 27.71 27.79 28.22 28.43

August 15 40000 32.64 32.48 34.11 33.54 33.63
80000 30.39 32.30 33.54 31.18 31.39

Si  mean 29.17 29.50 29.74 30.16
LSD0.05 Si= n.s               T=4.254 2.182

Interaction of dates * silicon Dates average
July 15 25.81 27.98 25.88 26.48 27.04
August 1 30.17 28.12 29.52 29.63 29.36
August 15 31.17 32.39 33.83 32.36 32.52
LSD0.05 3.150 2.153

Interaction of density * silicon Density average
40000 30.50 29.81 30.83 30.76 30.47
80000 27.83 29.18 28.65 28.22 28.80
LSD0.05 n.s n.s
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flected in increasing plant yield (Sirisuntornlak et al.
2019). This result was agreed with Liang et al. (2015)
and Amin et al. (2016). Low plant density caused
significant increase in plant grain yield to 96 g ,
while high density decreased plant grain yield to
74.3 g.

The interaction between planting dates and plant
density caused significant effect and the date of 15
August with the low densities gave the highest
plant yield ( 135.8 g) compared to all other interac-
tions. While the date 15 July with high density gave
the lowest plant yield ( 43.1 g). The interaction be-
tween planting dates and spraying silicon caused
significant effect, and 15 August with high spraying
silicon concentrations gave the highest plant yield
compared to all other dates interactions, while 15
July at all levels of silicon gave the lowest yield.
Highest plant grain yield (145.8 g) was achieved
from the date of 15 August at low density with 3 ml
l-1 spraying silicon . While 15 July at high density
and all silicon treatment gave the lowest value .

Table 5 showed that all factors and its interac-
tions caused significant effect on total grain yield.
The date of 15 August significantly achieved the
highest yield of  6.981 t ha-1, while 15 July gave the
lowest yield (2.856 t ha-1). This result was due to the
efficiency of the source and sink, that increasing
grain weight (Table 3), and  moderate heat with
relative humidity at the  reproductive stage which
improve pollen viability and success the fertilization

Table 4  Effect of seeding dates, plant density and Si spraying on plant grain yield (g)

Seeding dates Plant density Silicon treatments Interaction of
0 1.5 3 4.5 dates* density

July 15 40000  56.4 64.2 52.9 53.2 56.7
80000 40.5 46.3 41.6 43.8 43.1

August 1 40000 94.0 97.2 96.1 99.8 96.8
80000 69.6 64.6 83.2 79.9 74.3

August 15 40000 126.8 131.3 145.8 139.2 135.8
80000 102.8 107.5 105.6 110.6 106.6

Si  mean 81.7 88.5 92.9 94.4
LSD0.05 Si=7.51 T=18.62 10.88

Interaction of dates * silicon Dates average
July 15 48.4 55.2 47.2 48.5 49.9
August 1 81.8 80.9 89.7 89.9 85.6
August 15 114.8 119.4 125.7 124.9 121.2
LSD0.05 12.83 8.35

Interaction of density * silicon Density average
40000 92.4 97.8 98.3 97.4 96.0
80000 71.0 72.8 75.1 78.1 74.3
LSD0.05 11.22 6.3

process (Keerthi, 2012). This result was consistent
with Atta Allah (2001). Plant density caused signifi-
cant effect on total grain yield and the yield was in-
creased from 3.857 at low density to 5.933 t ha-1  at
high density. This was due to duplicate plant num-
ber with small decrease in plant yield (table 4). This
result was agreed with Rahmani et al. (2016) and
Murani ( 2015).

Silicon spraying caused significant increase of
total grain yield compared to control, and the high-
est grain yield of 5.072 and 5.037 were achieved
from 4.5 and 3.5 ml L–1 silicon spraying respectively.
This may be due to increasing net assimilation rate
by higher photosynthetic rate and lower transpira-
tion (Amin et al. 2016).

The interaction between planting dates and plant
density caused significant effect, and the date of 15
August with high density gave the highest produc-
tivity (8.530 t ha-1 ) compared to all other interac-
tions, while 15 July with low density gave the low-
est productivity (2.276 t ha-1). The interaction be-
tween planting dates and silicon spraying caused
significant effect and 15 August with all silicon
treatments was superior compared to the other
planting dates interactions. Spraying of 3.0 and 4.5
ml L–1 gave the highest productivity of (7140 and
7.208 t ha-1 ). The Interference between plant density
and silicon spraying had a significant effect and the
largest yield obtained from high density and silicon
spraying at 4.5 ml L-1 compared to most other inter-
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actions. Highest grain yield (8.848 t ha-1) achieved
from the date of 15 August with high density and
spraying silicon at a concentration of 4.5 ml L-1.

Conclusion

From this experiment, it was concluded that de-
layed planting date to 15 August improve sweet
corn yield and its components. Planting at high den-
sity 80 000 plants ha-1 increased total grain yield,
while low density increased plant grain yield. Sili-
con spraying caused an increase in plant and total
grain yield.
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