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ABSTRACT

In order to investigate response of some yellow maize hybrids (single cross Gold-21, single cross 168
and single cross Kahraman) growth and grains quality for spraying with anti-stress substances (without, spraying
with irrigation water, salicylic acid, potassium silicate and proline acid) under different sowing dates (16" May,
1% June and 15™ June) to face climatic changes, two field experiments were conducted at the private field in El-
Orman Village, El-Sinbelaween district, Dakahlia Governorate, during the 2023 and 2024 seasons. Every
planting date was carried out in a different experiment. Three replications of each sowing date experiment were
conducted using a strip-plot design. Early sowing of maize on 16™ May produced the highest growth and grains
quality traits. Single cross Gold-21 was superior than two other yellow maize hybrids and resulted in the highest
growth and grains quality traits. The highest growth and grains quality traits were recorded when spraying maize
plants with salicylic acid at 5 g/L in each season. Based on the findings of the research and in light of the climate
changes that the whole world is witnessing, as well as Egypt, it could be concluded that early sowing yellow
hybrid single cross Gold-21 (SC Gold-21) on 16™ May and spraying with salicylic acid at 5 g/L to maximizing
grain quality and growth in the El-Sinbelaween district of the Dakahlia Governorate, Egypt’s environmental

conditions and similar areas.
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INTRODUCTION

After rice and wheat, maize, often known as corn
(Zea mays L.), is the most significant cereal crop in the
world, supplying nourishment for both people and animals.
In addition to having 7-9% protein and 5% oil, maize grains
are high in vitamins A, C, and E, carbs, and vital minerals
(Rafiq et al., 2010). They are also a wonderful source of
energy because they are high in calories and dietary fiber.
Maize starch can be used to make a variety of chemical
goods, including adhesives, textiles, and polymers.

Maize is regarded as one of the primary grain crops
in Egypt after rice and wheat, it comes in third. In the 2023
season, Egypt's total cultivated area of maize produced 7.130
million tons, with an average yield of 22.52 ardab/fed,
reaching approximately 2.261 million feddan (FAO, 2025).

To close the gap between maize production and
consumption, care should be taken to increase productivity
by optimizing yield per unit area. It is commonly recognized
that maize has a high need for other production inputs, such
as nutrients. In order to combat climate change while
simultaneously increasing maize productivity and grain
quality, new yellow maize hybrids can benefit from the best
foliar spraying techniques and appropriate sowing dates.

Field crop productivity is greatly impacted by climate
change. These effects can manifest as unbalanced precipitation,
which has a significant effect on crop yield and reduces the
crops' ability to withstand the hard climate. One of the most
popular changes in maize farming is changing the sowing date.
In many areas, the date of sowing can have a significant impact
on grain yield, quality, germination, and comprehension of
entire phenological stages. For grain production, early and
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middle sowings often make the most of sun radiation
(Berzsenyi and Lap, 2001). The more a maize hybrid deviates
from its ideal sowing date—whether it be early or late—the
more yield is lost (Ahmed and Saikia, 2020). Thus, the best way
to deal with climate change and maximize maize growth,
productivity, and quality is to sow it at the right time based on
the local environmental conditions. According to Abbas et al.
(2020), it took more days to reach 50% tasseling, silking, and
maturity for spring early (Jan. 15) and fall late (July 25)
planting. To achieve 50% tasseling, silking, and maturity, maize
planted between February 5 and July 25 acquired more growing
degree days (GDDs). According to Ahmed and Saikia (2020),
the growth and development of maize were modified by
environmental variables linked to varying sowing dates. All
things considered, early or mid-early sowings might be advised
for maize production since plants have a longer growth period
and develop and flourish in favorable environmental conditions,
producing reproductive and vegetative parts and more
assimilations. Normal SD led to a longer growing season
between plant emergence and maturity, as demonstrated by
Abaza et al. (2023). An et al. (2024) shown that while the grain-
filling duration remained reasonably stable, delayed sowing
drastically shortened the entire growth period and the sowing-
silking period. According to Simon et al. (2024), the planting
date and climate have a significant impact on the quality of
maize. Comparing very early (4°C) and early (6°C) planting
dates to optimal or late sowing times, a significant drop in maize
grain quality was observed.

To increase yellow maize growth and productivity
per unit area, it is definitely crucial to select hybrids with
high yielding ability (Gomaa et al., 2021). Therefore, the
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purpose of this study is to assess a few new, promising
hybrids of yellow maize in order to determine which one is
most suitable for usage in the study region's environmental
conditions. According to Abas ef al. (2020), the cultivars
Maha and the hybrids B73x 1k8 and AGR3xAGR11 had the
greatest results in terms of blooming, plant height, and ear
leaf area. According to Al-Ani et al. (2020), the SC 131
hybrid outperformed the two hybrids under study (TWC 324
and SC 128) and had the largest stalk diameter
measurements. The tallest plants and greatest values were
recorded by the SC 128 hybrid. According to Abd et al.
(2021), there was a substantial difference in the number of
days from planting to 50% tasseling and silking between
parental inbred and their reciprocal and inverse hybrids.
Inbred lines and their single crosses shown notable
variations in the number of days of sowing to 50% male and
female blooming and ear leaf area (Alogaidi et al., 2021).
According to Gomaa et al. (2021), the plant height of the
four maize hybrids under study (SC 2066, SC 2055, SC
3062, and TWC 352) varied, with TWC352 registering the
highest values. According to Attia et al. (2022), there are
notable variations in plant height, total chlorophyll, and flag
leaf area amongst maize hybrids. According to the primary
findings, the Pioneer 2055 hybrid outperformed the Giza
168 and Giza 352 hybrids in these characteristics. Asefa et
al. (2024) found that inconsistence performance and
flowering were indicated by a highly significant difference
between the genotypes and environment interactions for
flowering traits (50% days to anthesis and silking). Hasan et
al. (2025) found that significant variation was observed
among the hybrids for all phenological and growth.
Therefore, Kaveri-54 is recommended as a promising hybrid
for maize cultivation in the Mymensingh region, which will
support future breeding efforts aimed at improving growth.
The use of foliar fertilizing in agriculture is certain to
increase in the future. It is a commonly used technique to
address nutritional deficiencies in plants that result from
poor root nutrient delivery. Three primary goals of foliar
fertilization are to: 1) address a nutrient shortage, 2) maintain
optimal nutrient nutrition, and 3) provide a crop with a
nutritional boost at a pivotal point in its life cycle (Ling and
Moshe, 2002). According to Gomaa et al. (2021), the
maximum grain quality of maize was obtained by using
potassium silicate foliar spraying three times. According to
Wasaya et al. (2021), foliar potassium sulfate spray at a 2%
concentration worked better than other dosages by
enhancing growth characteristics and total chlorophyll.
According to El-Nwehy ef al. (2022), proline at 400 mg/L
applied topically boosted maize growth and oil percentage.
Mohamad ef al. (2023) investigated the potential of salicylic
(SA) and ascorbic (AA) antioxidants to lessen the adverse
impacts of water stress and its consequences on maize
yields, growth features, and physiological characteristics.
When compared to untreated plants, they discovered that
foliar spraying with SA or AA (at 200 ppm) considerably
boosted the majority of the attributes under study. According
to Asl et al. (2024), foliar application of ascorbic acid (AA)
and salicylic acid (SA) dramatically raised the protein
percentage and chlorophyll content when compared to the
control plants. According to Tiwar (2024), proline, a
multipurpose amino acid, is essential for reducing abiotic
stress in maize. Proline serves as an antioxidant, scavenging
reactive oxygen species (ROS) to safeguard cellular
constituents, and an osmolytes, preserving cellular hydration

and turgor. Under abiotic stress, these two roles play a major
role in maintaining cellular homeostasis. Proline production
and accumulation in maize are controlled by intricate
metabolic and genetic processes.

According to Ashraf ez al. (2010), salicylic acid (SA)
is regarded as a hormone-like substance that plays a
significant role in controlling plants' stomata closure, ion
uptake and transport, inhibition of ethylene biosynthesis,
transpiration, membrane permeability, photosynthesis and
growth, nitrate metabolism, flowering, and stress tolerance.
According to Khan e al. (2010), the application of SA
increased plants' resistance to a variety of biotic and abiotic
stressors, including heat, drought, and salinity.

In plants, potassium (K) plays a number of vital
roles, including photosynthesis, photosynthetic translocation,
protein synthesis, ionic balance regulation, stomata and
water consumption regulation (Reddya et al., 2004), enzyme
activation, and  osmoregulation (Mengel, 2007).
Additionally, potassium helps plants withstand stressors like
pests, diseases, cold, and water stress (Marschner, 2012).
Silicon (Si) is the only micronutrient that plants routinely
absorb in amounts comparable to those of the
macronutrients. The fact that silicon in the soil reduces
transpiration in cells with a higher concentration of silicon
and helps plants live in water-scarce environments is among
the most significant facts (Gao et al., 2006). Potassium
silicate has been shown in numerous studies to have
beneficial growth effects on maize grain production, its
constituents, and grain quality (Gomaa et al., 2021).

The most crucial amino acid for protecting stressed
plants is proline, which is soluble in water. To help plants
recover from osmotic stress, proline may be used as a
signaling molecule to alter physiological processes such as
osmotic adjustment, photosynthetic enhancement, increased
ion uptake, antioxidant activity, and effects on cell death or
explosion and gene expression (Ali ef al., 2013).

In order to discourse climate change in the El-
Sinbelaween district of the Dakahlia Governorate, Egypt,
this study was created to examine how some yellow maize
hybrids responded in terms of growth and grain quality to
anti-stress spraying under various sowing dates.

MATERIALS AND METHODS

During the two consecutive summer seasons of 2023
and 2024, two field experiments were conducted at the
private field in El-Orman Village, El-Sinbelaween district,
Dakahlia Governorate. The purpose of this study was to
determine how some yellow maize hybrids' growth and
grain quality responded to anti-stress spraying at various
sowing dates in response to climate change.

Every maize sowing date, May 16, June 1, and June 15
was carried out in a different experiment. Three replications of
each sowing date experiment were conducted using a strip-plot
design. Each sowing date experiment had fifteen treatments,
including five foliar spraying treatments with anti-stress
chemicals and three new hybrids of yellow maize.

Single cross Gold-21 (SC Gold-21), single cross 168
(SC 168), and single cross Kahraman (SC Kahraman) were
the three new yellow maize hybrids to which the vertical
plots were given. The Maize Research Department of the
Field Crops Research Institute, Agricultural Research
Center, Giza, Egypt, provided the three yellow maize
hybrids that were employed in this study.

310



J. of Plant Production, Mansoura Univ., Vol. 16 (6), June, 2025

The following five foliar spraying treatments with
anti-stress substances were used in the horizontal plots: 5 g/LL
of salicylic acid per spraying, 5 cm?/L of potassium silicate
per spraying, 2.5 g/L of proline acid per spraying, foliar
spraying with irrigation water, and no foliar spraying
(control treatment). El-Nasr Pharmaceutical Chemicals Co.
in Egypt produces salicylic and proline acids, which are used
as anti-stress agents. El-Gomhouria Company for Trading
Pharmaceutical Chemical & Medical supplies them. Abo-
Ghanema produced the commercial fertilizer Potassium Sil
Ghanem "Liquid silicon" (potassium silicate as an anti-stress
agent) for the chemical and fertilizer industries.

The volume of the foliar solution was 200 liters/fed,
and two times after 35 and 50 days of sowing, the
experimental plots were sprayed by hand using a sprayer till
the saturation point. The concentration of tween-20 utilized
as a wetting agent was 0.02%.

The size of each experimental unit was 12.0 m?
(1/350 fed) and consisted of five ridges, each measuring 60
cm in width and 4.0 m in length. Egyptian clover (7rifolium
alexandrinum 1.) was the winter crop that came before it in
the first and second seasons.

Using the procedure outlined by Page er al. (1982),
soil samples were randomly selected from the experimental
field area at a depth of 0 to 30 cm from the soil surface prior
to soil preparation during the growing seasons. The results
are displayed in Table 1.

Table 1. Features of the trial sites' physical and chemical soils
over the two growing seasons in 2023 and 2024.

Soil analysis 2023 season 2024 season
A: Mechanical analysis
Sand (%) 28.79 28.26
Silt (%) 29.55 30.94
Clay (%) 41.66 40.80
Texture Clayey Clayey
F.C. (%) 32.50 3245
P.W.P (%) 16.00 16.00
Available water (%) 16.25 16.50
Bulk density (g em™) 1.16 1.15
B: Chemical analysis

pH 8.05 8.18
EC (m. mohs/cm at 25'C) 242 2.54
CaCOs3 (%) 1.95 1.90
Organic matter (%) 1.98 1.93
Available N (ppm) 2542 24.40
Available P (ppm) 14.60 13.74
Exchangeable K (ppm) 316.20 308.40

Table 2 displays the El-Sinbelaween district's
monthly temperature (in degrees Celsius) and relative
humidity (in percentages) during the two growing seasons of
2023 and 2024.

Table 2. Monthly averages of the experimental site's
highest and lowest temperatures (°C) and
relative humidity (%) throughout the course of
two growing seasons.

Temperature (C) Relative humidity (%)

Season 2023 2024 2023 2024
Max. Min. Max. Min. Max. Min. Max. Min.
May 299 19.6 305 210 835 398 845 415
June 340 229 340 222 834 381 840 419
July 352 250 353 260 84.6 402 843 420
August 36.1 254 360 258 846 417 837 424
September 339 244 338 244 844 429 834 40.6

After two ploughs, leveling, compacting, and
ridging, the experimental field was thoroughly prepared
before being split up into experimental units (12.0 m?). 150

kg/fed of calcium superphosphate (15.5% P»Os) was added
during soil preparation. Ammonium nitrate (33.5% N), a
nitrogen fertilizer, was added in two equal amounts at a rate
of 120 kg N/fed, half after thinning (before to the first
irrigation) and the other half prior to the second irrigation. At
the initial nitrogen fertilizer dosage, 50 kg/fed of potassium
sulphate (48 % K»0) was applied.

On the aforementioned sowing dates in the 2023 and
2024 seasons, maize grains were manually seeded in hills 30 cm
apart at a rate of 2-3 grains/hill using the dry sowing method
(Afeer) on one side of the ridge. Prior to the initial irrigation,
each hill's plant population was reduced to one plant. With the
exception of the parameters under investigation, agricultural
activities were maintained as they are typically carried out in
maize fields in accordance with the Ministry of Agriculture and
Land Reclamation's instructions.

Number of days from sowing to 50 % tasseling and
silking were recorded on plot basis as the number of days
from sowing to 50 % tasseling and silking.

After 100 days from sowing, random samples of five
guarded plants were taken from the outer ridges of each
experimental plot to determine the following growth
characters i.e. plant height (cm), first ear height (cm) and
stem diameter (cm).

As stated by A.O.A.C. (2000), the Soxhelt apparatus
and petroleum hexane as an organic solvent were used to
measure the oil percentage (%) in a dried grains sample (50
g) obtained from each plot, cleaned, and ground into a very
fine powder using a grinder.

As described by Gomez and Gomez (1984), the
statistical analysis was carried out using the analysis of
variance approach (ANOVA) for the strip-plot design using
the "MSTAT-C" computer software program for each
experiment (sowing dates). A combined analysis was then
conducted between sowing dates. To determine whether
error variances were homogeneous, Bartlett's test was used.
The Snedecor and Cochran (1980) least significant
differences test (LSD) at the 0.05 level of probability was
used to assess differences between treatment means.

RESULTS AND DISCUSSION

1. Effect of sowing dates:

The results of this study demonstrate that the dates of
sowing maize—16 May for early sowing, 1 June for
intermediate sowing, and 15 June for late sowing—had a
significant impact on the grains quality (oil percentage) and
flowering and growth characteristics (number of days from
sowing to 50% tasseling and silking, plant height, first ear
height, and stem diameter) in each season (Tables 3 and 4).

When compared to the intermediate sowing date (1
June) or the late sowing date (15 June) in each season, the
early sowing date of maize (16 May) greatly recorded the
most significant increases and produced the highest number
of days from sowing to 50% tasseling and silking, plant
height, first ear height, stem diameter, and oil percentage
(Tables 3 and 4). In terms of its impact on the grain quality
in each season as well as the investigated flowering and
growth characteristics, the second-best sowing date was June
1. However, the late planting date (15 June) in each season
produced the lowest number of days from sowing to 50%
tasseling and silking, plant height, first ear height, stem
diameter, and oil percentage. In general, each season's
variations in the planting dates under study were noteworthy.
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The delaying flowering and desirable effect on
growth and grain quality characters of sowing maize as a
result on early sowing date on 16" May may be attributed to
the ideal environmental conditions, which are expressed as
meteorological data, such as the maximum and minimum
monthly temperature (°C) and relative humidity (%) that are
displayed in Table 2. During this time, due to global and
Egyptian climate change, both maximum seed germination
and rapid growth and formation of a good canopy capable of
making efficient photosynthesis both of which are essential
for activating plant establishment and development and,
consequently, increasing maize flowering and growth
characteristics occurred. These results are incompatible with
those stated by Ahmed and Saikia (2020), Abaza et al
(2023), An et al. (2024) and Simon et al. (2024).

2. Yellow maize hybrids performance:

The three yellow maize hybrids under study—single
cross Gold-21 (SC Gold-21), single cross 168 (SC 168), and
single cross Kahraman (SC Kahraman)—were found to
differ significantly in terms of flowering and growth
characteristics (number of days from sowing to 50%
tasseling and silking, plant height, first ear height, and stem
diameter) as well as grain quality (oil percentage) in each
season, according to statistical analysis of the data collected
(Tables 3 and 4).

Tables 3 and 4 show that the single cross Gold-21 (SC
Gold-21) produced the maximum number of days from sowing
to 50% tasseling and silking, plant height, first ear height, stem
diameter, and oil percentage in each season, outperforming the
two other yellow maize hybrids (SC 168 and SC Kahraman). In
contrast, the single cross Kahraman (SC Kahraman) was the
second-best hybrid of yellow maize based on other blooming
and growth characteristics as well as grain quality in each
season. Single cross 168 (SC 168), on the other hand, produced
the lowest plant height, initial ear height, stem diameter, oil
percentage, and number of days from sowing to 50% tasseling
and silking in each season.

Table 3. During the 2023 and 2024 seasons, the average
number of days from sowing to 50% tasseling and
silking of maize as influenced by the dates of sowing,
yellow maize hybrids, and the application of anti-
stress chemicals, as well as their relationships.

Number of days Number of days
Characters from sowing to from sowing to
Treatments 50% tasseling 50% silking

2023 2024 2023 2024

A. Sowing dates:
16" May 49.46 49.80 59.13 57.80
1% June 47.65 47.96 57.00 55.72
15" June 46.05 46.35 55.08 53.85
LSDat5 % 0.06 0.07 0.05 0.10
B. Yellow maize hybrids:
SC Gold-21 49.33 50.30 59.00 58.04
SC 168 4547 4448 54.17 5128
SC Kahraman 48.36 49.33 58.04 58.04
LSDat5 % 0.05 0.06 0.06 0.08
C. Spraying treatments with anti-stress substances:
Without 47.72 48.04 57.07 55.79
Irrigation water 4772 48.04 57.07 55.79
Salicylic acid 47.72 48.04 57.07 55.79
Potassium silicate 47.72 48.04 57.07 55.79
Proline acid 47.72 48.04 57.07 55.79
LSDat5 % NS NS NS NS
D. Interactions (F. test):

A x B * * * *
AxC NS NS NS NS
BxC NS NS NS NS
AxBxC NS NS NS NS

Table 4. The 2023 and 2024 seasons' averages for plant height,
initial ear height, stem diameter, and oil % in maize
grains as influenced by the dates of sowing, hybrids of
yellow maize, and the application of anti-stress sprays.

Characters .Plant F:irst ear Stem Oil
Treatments height (cm) height (cm) diameter (cm) (%)
2023 2024 2023 2024 2023 2024 2023 2024
A. Sowing dates:
16" May 2119 2115 1140 1089 256 284 386 533
1% June 211.1 2082 111.7 107.8 246 264 379 515
15% June 2102 2068 1078 1066 242 247 367 453
LSDat5% 12 10 10 008 008 005 003 002
B. Yellow maize hybrids:
SC Gold-21 2212 2152 1140 1120 278 284 419 526
SC 168 196.6 204.1 107.7 1041 225 246 3.07 470
SCKahraman 2155 2072 111.7 107.1 241 265 406 5.05
LSDat5% 10 09 09 007 007 004 002 0.02

C. Spraying treatments with anti-stress substances:

Without 2043 2027 1024 1008 221 248 319 382
Iigation 2069 2032 1109 1041 237 256 352 474
wat.er )

;jilclfyhc 2169 2157 1162 1140 273 281 426 583
g?i?:tseimn 2148 2144 1138 1107 260 274 406 551
Prolineacid 2125 2082 1124 109.1 250 265 385 5.11
LSDat5% 09 07 08 006 003 003

D. Interactions (F. test):

AXC * * * * * * * *
B X C * * * * * * * *
A X B X C * * * * * * * *

The genetic differences amongst the new yellow
maize hybrids may be the cause of their differences in
blooming, growth, and grain quality traits. Similar outcomes
were attained by Abd et al. (2021), Alogaidi ef al. (2021),
Gomaa et al. (2021), Attia et al. (2022), Asefa et al. (2024)
and Hasan ez al. (2025).

3. Effect of foliar spraying treatments with anti-stress
substances:

When it comes to the effects of foliar spraying
treatments with anti-stress substances, such as control
treatment (no foliar spraying), spraying with irrigation water,
salicylic acid at 5 g/L, potassium silicate at 5 cm?/L, and
proline acid at 2.5 g/L in each spraying, on flowering and
growth characters (plant height, first ear height, and stem
diameter), as well as on grain quality (oil percentage), the
results obtained indicate that these traits were significantly
impacted by the studied foliar spraying treatments with anti-
stress substances, while the number of days from sowing to
50% tasseling and silking was insignificantly affected by
foliar spraying treatments with anti-stress substances in each
season (Tables 3 and 4).

When maize plants were sprayed with 5 g/l of
salicylic acid every season, the highest values of plant
height, first ear height, stem diameter, and oil % were noted
(Tables 3 and 4). In terms of its impact on flowering and
growth characteristics as well as grain quality in each season,
the second-best foliar spraying treatment with anti-stress
substances was applying potassium silicate at a rate of 5
cm3/L per spraying, followed by proline acid at a rate of 2.5
g/L per spraying, and finally irrigation water. In contrast,
each season's control treatment yielded the lowest values for
plant height, first ear height, stem diameter, and oil %.

When anti-stress chemicals (salicylic acid, potassium
silicate, and proline acid) are sprayed on maize, the growth
and grain quality characteristics increase. This could be
because salicylic acid regulates several physiological
processes in plants, including stomata closure, ion uptake
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and transport, inhibition of ethylene biosynthesis, nitrate
metabolism, a transpiration, membrane permeability,
photosynthesis, flowering and growth, and abiotic stress
tolerance (Ashraf ef al. 2010). Moreover, potassium silicate
is used in agriculture as a source of silicon (Si) and
potassium (K) amendments. The primary macronutrient that
plants absorb in quite considerable amounts is potassium.
Additionally, silicon helps plants withstand a variety of
stressors. According to Khan et al (2025), proline
supplementation also improves osmoprotection, lowers
oxidative stress, improves growth, and efficiently increases
maize productivity under abiotic stress. This is because it
promotes the development of metabolic products, improves
early growth, and increases dry matter accumulation, all of
which increase the growth characteristics of maize. These
findings are consistent and in good agreement with those
documented by Gomaa ef al. (2021), Wasaya et al. (2021),
El-Nwehy et al. (2022), Mohamad ez al. (2023), Asl et al.
(2024) and Tiwar (2024).

4. Effect of interactions:

Regarding the interactions, all three of the factors
investigated in this study—sowing dates, yellow maize
hybrids, and anti-stress substance spraying—had a
significant impact on all flowering and growth
characteristics and grain quality. The only exceptions were
the interactions between sowing dates and anti-stress
substance spraying, between yellow maize hybrids and anti-
stress substance spraying, and between sowing dates, yellow
maize hybrids, and anti-stress substance spraying on the
number of days from sowing to 50% tasseling and silking in
each season (Tables 3 and 4).

The interaction between the three factors under study
(sowing dates, yellow maize hybrids, and anti-stress
substance spraying) had a significant impact on the quality
of the grains (oil percentage) and flowering and growth
characteristics (plant height, first ear height, and stem
diameter) in each season (Table 5).

Table 5. Averages of plant height, first ear height, stem diameter, and oil % in maize grains over the 2023 and 2024
seasons as influenced by the combination of anti-stress spraying, yellow maize hybrids, and sowing dates.

Sowing Hvbrids Spraying Plant height (cm) First ear height (cm) Stem diameter (cm) il (%)
dates y treatments 2023 2024 2023 2024 2023 2024 2023 2024
Without 214.3 2155 1133 105.2 2.56 3.00 395 5.01
e Water 218.6 215.5 115.0 110.2 2.66 3.00 400 511
Gold21 Sahc_yhc a}c_ld 231.6 221.0 121.6 120.3 3.10 3.06 470 611
Potassium silicate 2283 220.0 1183 119.1 3.06 3.00 485 631
Proline acid 224.0 220.5 115.0 115.2 2.83 3.00 422 581
Without 188.6 1954 108.3 100.2 2.10 2.50 210 431
Ne Water 191.6 1954 110.0 100.2 223 2.50 3.04 461
16" May 168 Salicylic acid 204.3 220.5 115.0 110.2 2.60 3.00 324 531
Potassium silicate 200.3 2155 110.0 110.2 2.46 276 319 531
Proline acid 199.6 2004 110.0 105.2 2.36 2.63 3.18 491
Without 2123 205.5 111.6 100.2 2.06 2.66 367 3.0
Water 213.6 205.5 111.6 105.2 2.46 273 387 551
SC Kahraman Salicylic acid 219.6 2155 116.6 1152 2.73 3.00 471 651
Potassium silicate 2183 215.5 116.6 110.2 2.63 2.96 471 621
Proline acid 215.6 210.5 116.6 110.2 2.56 2.80 461  5.61
Without 2143 210.5 111.6 104.2 243 2.60 338 396
Ne .Wa.ter . 218.6 210.5 111.6 109.1 2.63 2.66 396 5.29
Gold-21 Sallc_yhc a_10_1d 226.6 2155 116.6 1152 3.03 3.00 471 591
Potassium silicate 226.6 215.5 116.6 114.1 3.00 2.83 454 583
Proline acid 224.0 215.5 116.6 114.1 2.90 2.73 435 551
Without 188.0 1954 80.0 99.2 2.00 2.40 1.92  4.11
Ne Water 189.0 1954 115.0 99.2 2.03 2.46 247 441
1% June 168 Salicylic acid 203.0 220.5 121.6 109.1 2.36 2.70 425 581
Potassium silicate 200.0 215.5 1183 109.1 2.26 2.60 355 sl
Proline acid 199.0 2004 115.0 104.2 2.16 2.56 283  5.01
Without 211.6 200.4 108.3 99.2 2.16 2.50 374 421
Water 2133 200.4 110.0 104.2 2.30 2.53 395 461
SC Kahraman Salicylic acid 218.3 2122 115.0 1141 2.63 276 445 641
Potassium silicate 218.3 210.5 110.0 109.1 2.56 2.70 426 5.61
Proline acid 215.0 205.5 110.0 109.1 2.46 2.63 442 511
Without 210.0 210.5 109.0 103.0 2.40 2.50 374 341
Ne Water 2133 210.5 110.0 107.9 2.63 2.70 3.86 4.61
Gold21 Sahgyhc gc}d 225.0 2155 1133 117.7 2.96 2.90 454 561
Potassium silicate 2233 215.5 111.6 112.8 2.80 290 4.09 5.6l
Proline acid 220.0 215.5 110.0 112.8 2.73 2.80 403 481
Without 188.3 190.4 100.0 98.1 2.10 1.93 285 270
Ne Water 191.0 1954 100.0 98.1 2.10 2.10 3.08 4.01
15" June 168 Salicylic acid 203.6 2105 105.0 107.9 2.63 2.30 372 541
Potassium silicate 201.3 210.5 105.0 107.9 223 2.30 350 5.1
Proline acid 201.0 2004 103.3 103.0 2.16 223 320 441
Without 211.6 200.4 80.0 98.1 2.06 2.30 339 301
Water 2133 200.4 115.0 103.0 2.30 2.40 345 451
SC Kahraman Salicylic acid 218.3 2105 121.6 112.8 2.46 2.63 390 5.01
Potassium silicate 2183 210.5 1183 107.9 240 2.60 399 4091
Proline acid 215.0 205.5 115.0 107.9 2.33 2.53 382 481
LSDat5% 2.0 1.7 0.30 0.20 0.10 0.08 0.03  0.03
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The results showed that early sowing of yellow
hybrid single cross Gold-21 (SC Gold-21) on May 16 and
salicylic acid spraying at 5 g/L per spraying per season
produced the highest values of plant height, first ear
height, stem diameter, and oil percentage (Table 5).
Considering the impact on blooming and growth
characteristics as well as grain quality in each season, this
interaction treatment was followed by early sowing of SC
Gold-21 on May 16 and potassium silicate spraying at a
rate of 5 cm3/L per spraying. On the other hand, delaying
the sowing of yellow hybrid single cross 168 (SC 168)
until June 15th without applying any anti-stress sprays
during each season produced the lowest values of plant
height, first ear height, stem diameter, and oil %.

CONCLUSION

According to the study's findings and the global
and Egyptian climate change, it is recommended that
yellow hybrid single cross Gold-21 (SC Gold-21) be
sown early on May 16 and sprayed twice with salicylic
acid at a rate of 5 g/L each after 35 and 50 days from
sowing in order to maximize growth and grain quality in
the El-Sinbelaween district of the Dakahlia Governorate,

Egypt.
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