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ABSTRACT

The maize (Zea mays) crop brings profound returns on investment, and its
farming gives high potential profit for Nigeria and its populace. Seed and crop
production technologies include the use of extra early varieties, timely planting
and weeding, fertiliser and herbicides, modern tillage equipment, and harvesting.
Five maize varieties were evaluated under optimal and suboptimal conditions in
Ibadan, Nigeria, for 3 months. The goal of this study is to identify the highest-
yielding maize variety among those being evaluated, as well as the best genotype
under optimal and suboptimal growth conditions. Each block consisted of five
(5) treatments. Plant height, number of leaves, leaf length, leaf width, leaf area,
stem girth, days to 50% tasselling, weight of cob with husk, weight 3 months.,
weight of 100 grains, grain yield, cob diameter, and stover weight are among the
growth parameters assessed. PVA SYN-13-13 performs better in the SYN-13.

16 growth and yield parameters under optimal and suboptimal conditions than
the check (Agbado). Under optimal conditions, DTSR YSYN-2 performed better
than PVA SYN-3 under suboptimal conditions. The optimal block performs
better in all growth and yield parameters when compared to the suboptimal maize
block. This result demonstrates that soil and environmental factors such as
fertiliser application, weeding, herbicide application, irrigation, and other factors
must be considered to ensure higher plant yields. Therefore, PVA SYN-13 under
optimum and suboptimal conditions could be confirmed as a high-yielding extra-
early maize variety.

Keywords: Food and livelihood security, sustainable agriculture, crop
production, and agronomic management.
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INTRODUCTION

Maize (Zea mays L.) is one of the most widely consumed staple foods in Africa
and around the world. It belongs to the Gramineae grass family, with its origin
in South and Central America (Olaniyi, 2012; Gibson and Benson, 2002). Maize
plays a central role as a staple food in Africa and Central America (CGIAR,
2016), with production globally across temperate and tropical zones spanning all
continents.

The daily consumption of maize and its processed products necessitates
innovation and improved manufacturing methods. These production processes
must be optimised for efficiency, which translates into higher yield, as opposed
to conventional agronomic production processes, which may be suboptimal. The
growth and productivity are hampered by the inefficient use of fertiliser,
herbicides, pesticides, and management potentials; these conditions are referred
to as suboptimal, whereas the optimal production conditions are those in which
all inputs are utilised. In developing countries, maize production systems have
improved greatly in different ways, but some issues about soil erosion, soil
fertility loss, land degradation, and weathering still affect them (OECD FAO
2014). Currently, farmers have few options for high-yielding early maize
genotypes that fit into various cropping patterns (Kunwar et al., 2014). Maize
genotypes are constantly being improved, with high-yielding and early-maturing
varieties that are highly adaptable to various environments in the current
cropping system. In regions where food is scarce, this could increase and
stabilise maize yield (Dhakal, 2017).

Additionally, the growing human population is driving up the demand for maize
(Steensland, 2022). This geometric population rise has led to competition with
the use of arable land due to other human activities such as construction and real
estate, which are equally important for human survival. Therefore, there is a need
to optimise maize production techniques. Hence, it is necessary to evaluate some
maize varieties cultivated in optimal conditions and suboptimal conditions for
growth and yield.

This study evaluates the growth and yield of five maize varieties at optimal and
suboptimal conditions.

MATERIALS AND METHODS Study area

The study was carried out at old Ife Road, Ibadan, Oyo State, with the following
coordinates: 07.39°N, 003.92 E. Loamy sand made up the trial soil, and planting
took place from August to November 2019—a time when the nation experienced
late-season rainfall (NiMet, 2019).
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Soil sampling and baseline physicochemical analysis

Using a soil auger, samples of 0 to 15 cm of the topsoil were taken. The samples
were then allowed to air dry, gently crushed, and sieved through a 2 mm sieve.
The following analyses were carried out for each soil sample using standard
methods: Soil particle size (Gee and Or, 2002), soil pH (Thomas, 1996), organic
matter (Nelson and Sommers, 1996), total nitrogen (Bremmer, 1996), available
phosphorus (Kuo, 1996), exchangeable cation (Summer and Miller, 1996), and
heavy metals.

Seed selection and experimental design

The seeds for the experiment were selected from the seed shop located at Bodija
Market, Ibadan, with random varieties, which are DTSR-YSYN 2, PVA SYN-3,
65 PVA SYN-6, and PVA SYN-13, and a variety used by local farmers named
“Agbado” was used as the control for the study. "Optimal" and "sub-optimal"
conditions were two new elements added to the experimental design. The
experimental design was a 2 x 5 factorial experiment in a randomised complete
block design (RCBD) replicated three times.

Table 1: Agronomic conditions for optimal and suboptimal conditions

Agronomic practices Optimal condition Sub-Optimal condition
Weeding Weeding is done 4, 6, | Weeding done at
and AWAP
SWAP (weeks
after planting)
Fertiliser Fertiliser No fertiliser
Application
Insecticide: this is applied to| Sprayed with Sprayed minimally with|
kill insects. insecticide ) .. )
insecticide (caterpillar force
Pest. (caterpillar ~ force  at| at 1L/Hectare)
21./Hectare)
Agronomic data collected
1. Plant height: Weekly measurements of plant height were taken between

3 and 8 WAP. For ten sampled plants, it was taken from ground level to
the tip of the uppermost leaf blade.
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2. Stem girth (cm): Stem girth was also measured every 2 weeks (i.e., from
2,4, 6,and 8 WAP) at 5 cm (from the ground level) of 10 sampled plants.
Stem diameters of the randomly selected six plants were taken using a
pair of vernier callipers. The measurement was taken 10 cm from the
ground level and converted to girth with the following formula:

Stem girth (SG) = stem diameter (D) x &
(pi) Where m = 22/7 (constant) (Ukonze,
2016).

3. Number of leaves/plants: The number of leaves per plant was taken every
other week (3 WAP to 8 WAP for 10 sampled plants), and the leaf after
the coleoptile was regarded as leaf 1.

4. Leaf length: The length of the 2 leaves was taken with a ruler.
5. Leaf width: The width of two leaves was taken with a ruler.
6. Leaf area: The leaf area index was calculated using:

Leaf area = leaf length x leaf breadth x 0.75 (constant).
(L x W) where Leaf Area Where: k =

0.75, which is constant for all cereals
L = leaf length,
W = leaf width

With a centimetre of tape, the leaf area was measured. This was achieved by
measuring the widest part of each leaf per plant and the leaf length and
multiplying by 0.75 (Aikins et al., 2012).

7. 50 percent tasselling: The maize of ten sampled cobs was counted from the
day planted to the day it was tasselled and analysed.

8. Fresh cob weight (g): The fresh weights of the maize cob were taken for 10
sampled cobs/plots after harvest.

9. Dry weight of cob with husk (g): The dry weights of the maize cob were
taken for 10 sampled cobs/plots after they were air-dried.

10. Dry weight of cob (g): The dry weights of maize cob for 10 sampled
cobs/plots were taken after they were air-dried.

11. Weight of dry grain (g): The dry weights of the grain of maize for 10 sampled
cobs or plots were taken after they were air-dried.
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12. Diameter of maize cob (g): Ear diameter was measured at the middle of the
cob with a vernier calliper for 10 sampled cobs.

13. Length of maize cob (cm): The length of maize cob was measured from the
base of the cob to the tip of the cob with a ruler for 10 sampled cobs.

14. Weight of hundred (100) seeds (g): Weight of hundred (100) seeds was
measured by weighing the cob for 10 sampled cobs.

15. Weight of maize Stover after drying: The dry weights of the grain of maize
for 10 sampled plants/plots were taken after they were air-dried.

16. Dry grain yield (t/ha) and shelling percentage (%

Wase cobs were harvested from each net plot with an area of 5.62 m2. of the
blocks were threshed and cleaned. Ears were air-dried, and the dry ear weight
was recorded. The maize was later shelled and grain weights were recorded.
Shelling percentage and grain yield were calculated using the formulas below:

Grain yield = mean grain weight/cob (kg) x number of plants/ha (Ciampitti and
Vyn, 2011).

Shelling percentage (%) = grain dry weight/ear dry weight x 100 (Bakht et al.,
2000).

Data Analysis

The collected data were subjected to variance analysis using R statistical
software, version 4.0.5 (R Core Team 2021). Means were separated using Least
Significant Difference LSD at p < 5%.

RESULTS AND DISCUSSION

Table 2 shows analytical data from the experimental soil before planting, indicating that the soil
is adequate in nitrogen, calcium, magnesium, potassium, and phosphorus. Maize, a global staple
crop, requires good environmental conditions for production (Caimset al., 2021), and this
baseline analysis of the soil sample collected indicates that the soil is adequately nourished to
support maize production

Table 2: Baseline soil analysis for the study area evaluating optimal and sub-optimal
conditions for maize production in Ibadan, Nigeria.

Soil Properties Values Critical Remark (Chude et al.,
value 2012)
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Soil pH (1:1, H20) 7.04 6.6 7.2 Slightly alkaline
Organic Carbon (%) 1.72

Available Phosphorus (P)(mg/kg) 14 7-20 Moderate
Total Nitrogen (N) (g/kg) 1.5 1.5-2.0 Adequate
Exchangeable cations (cmol/kg)

Calcium (Ca) 2.6 05-5 Adequate
Magnesium  (Mg) 1.1

Potassium (k) 0.7 0.3-0.6 Adequate
Sodium (Na) 0.2

Extract. micronutrients (mg/kg)

Manganese (Mn) 0.7 05-6 Low

Iron (Fe) 14 2-10 High
Copper (Cu) 0.7 01-3 Low
Zinc (Zn) 1.3 05-5 Moderate
Particle size distribution (%)

Sand 84.4

Silt 7.4

Clay 8.2

Textural class (USDA) Loamy sand

The mean plant height of the 5 maize varieties under optimal and suboptimal conditions is shown
in Figure 1. Maize varieties grow taller over time in both optimal and suboptimal blocks. The
slope of the curve shows that the optimal block's growth clusters outperformed the suboptimal
block across all weeks. Eight weeks after planting in the optimal and suboptimal blocks,
respectively, DTSTR-YSYN 2 and PVA SYN 3 showed the best performance in terms of growth
and yield in terms of mean plant height, making them the best genotypes under ideal conditions.
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On the other hand, when we contrast the varieties' suboptimal performance with their optimal
performance, we find that plant height significantly changed. Thus, it can be concluded that
favourable conditions are essential for crop growth. This is consistent with the results reported
by Sharafati et al. (2022), who also highlighted the importance of favourable environmental
conditions for crop performance. Extra-early varieties often have a relatively consistent effect
under both optimal and suboptimal conditions. The relationship therefore was not significant
among varieties but significant among blocks.

Figure 1. The plant height (cm) of 5 maize varieties and their responses under optimal and
suboptimal blocks weeks after planting
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Figure 2 shows the final mean number of leaves for the five maize varieties of maize at 8 weeks
after planting. The number of leaves for each of the five maize varieties increases over time in
both optimal and suboptimal blocks. The slope of the curve shows that the optimal block's growth
clusters outperformed the suboptimal block across all weeks. The varieties that had the mean
highest performance at 8 weeks after planting were DTSTRYSYN 2 and PVA SYN 6 planting
across the weeks for both optimal and suboptimal blocks. In the optimal plot, the performance
of the varieties was superior to that of the same varieties in the suboptimal plot. According to the
slope, there was no significant difference in performance between the varieties in both optimal
and suboptimal blocks. These findings are in agreement with Munyasya et al. (Just et al., 2022),
who reported the importance of maize leaves in cob formation and energy reservoirs, and these
functions are best performed under optimal environmental conditions, which supports better
production.

Figure 2: The mean number of leaves (cm) of 5 maize varieties and their responses under optimal
and suboptimal blocks weeks after planting
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The mean leaf length of the genotype under optimal and suboptimal conditions of growth and
yield of maize is shown in Figure 3. The duration of different maize varieties increases over
several weeks in both optimal and suboptimal blocks. The slope of the curve shows that the
optimal block's growth clusters outperformed the suboptimal block in all weeks. PVA 3 was
performing better under both optimal and suboptimal agronomic conditions every week, as
indicated by the slope of the curve in the optimal and suboptimal blocks. Comparing the optimal
plot to the suboptimal plot, the former yields the maximum leaf length. This demonstrates that
the use of agronomic techniques in crop production can result in improved crop growth
performance, a finding that is further supported by Shah and Wu's reports (2019). The slope
revealed no significant difference in the performance of the varieties under optimal and
suboptimal conditions.

Figure 3: The mean leaf length (cm) of 5 maize varieties and their performance under optimal

and suboptimal blocks weeks after planting
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Figure 4 shows the mean leaf width for the five maize varieties of maize at 8 weeks after planting.
The mean leaf width of the five maize varieties increases over the weeks in both optimal and
suboptimal blocks. The slope of the curve shows that the optimal block's growth clusters
outperformed the suboptimal block in all weeks. The variety that gave the best performance under
optimal and suboptimal conditions of crop growth and yield was DTSTR YSYN 2. The optimal
and suboptimal block performances were highest for PVA SYN 13 and PVA SYN 3, respectively.
The suboptimal block performing better than the suboptimal block is largely due to the
agricultural practices that were taken into consideration in this study. Based on the slope, there
was no significant difference in the performance of the varieties at both optimal and suboptimal
plots. But when we compare the varieties' optimal performance to their suboptimal performance.
, leaf width responded significantly. This is consistent with the findings of Huang et al. (2023)
and Fan et al. (2022), who noted the significance of leaf width as an important growth indicator

for improved maize growth and yield performance.

Figure 4: The mean leaf width (cm) of five maize varieties and their performance under optimal

and suboptimal conditions after planting
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The mean stem optimal conditions under optimal and suboptimal conditions are shown in Figure
5. The mean stem girth of the five maize varieties increases across the weeks for both optimal
and suboptimal blocks, respectively. As the curve slope suggests, the growth clusters in the
optimal block performed better than those in the suboptimal block for every week. The slope of
the curve shows that under optimal conditions of growth and yield, the genotype PVA13
performed better across all 8 weeks of growth, while under suboptimal conditions, PVA 6 gave
the best performance. PVA13 and PVA6, which performed at the highest levels throughout all
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weeks, were the best genotypes under ideal growth and yield conditions among the extra-early
genotypes in terms of mean stem girth. Based on the slope, there was no significant difference in
the performance of the varieties at both optimal and suboptimal blocks. However, there was a
highly significant difference among plots. This supports the findings of Riadi et al. (2021) and
Kareem et al. (2017), who noted the significance of good stem girth as an indicator of good crop
yield and performance, and suggests the significance of stem girth for food storage that promotes
growth and improves crop yield.

Figure 5: The mean stem girth (cm) of maize varieties and their performance under optimal and
suboptimal blocks weeks after planting
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The mean leaf area of the genotype under optimal and suboptimal conditions is shown in Figure
(6). The mean leaf area of the five maize varieties increases across the weeks for both optimal
and suboptimal blocks, respectively. The slope of the curve shows the growth clusters of the
optimal block performing better across all weeks than the suboptimal block. The slope of the
curve shows that under optimal conditions of growth and yield, the genotypes PVA SYN 13 and
PVA SYN 3 gave the best performance under suboptimal conditions. Thus, among the extra-early
genotypes, PVA SYN 3 is the best genotype under ideal growth and yield conditions based on
mean leaf area, according to the conducted studies. This therefore tells us that favourable
agronomic conditions influence crop growth and yield. Based on the slope, there was no
significant difference in the performance of the varieties at both optimal and suboptimal
conditions. According to Raza et al. (2022), leaf area is crucial to crop growth and yield. This
study supports their findings, as ideal environmental conditions promote improved leaf area
growth performance and support maize growth and yield overall for the security of food and
livelihood.

Figure 6: The mean leaf area (cm) of five maize varieties and their performance under optimal
and suboptimal blocks weeks after planting
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The mean leaf area index of the genotype under optimal and suboptimal conditions is shown in
Figure 7. For both optimal and suboptimal blocks, the mean leaf area index of the five types of
maize increases week by week. The growth clusters of the optimal block outperformed the
suboptimal block overall weeks, as indicated by the slope of the curve. The slope of the curve
shows that under optimal conditions of growth and yield, the genotype PVA SYN 13 performed
better, while PVA SYN 3 under suboptimal conditions gave the best performance. The studies
carried out therefore show the best genotype under optimal and suboptimal conditions of growth
and yield among the genotypes cultivated in terms of mean leaf area index is PVA SYN 3. This
result also shows favourable environmental conditions to be very essential for plant growth. The
performance of the varieties under both optimal and sub-optimal conditions did not differ
significantly, according to the slope. However, there was a significant difference among blocks.

Figure 7: The mean leaf area index (cm) of five maize varieties and their performance under
optimal and suboptimal blocks weeks after planting

0.3

Wariety
==
= —=— Control
= 0.2
Py —— DTSYZ2
an
= —e— PWA3
= ——— PWAS
—

—=— PWAG

0.1

w

3 4 5 5] T 8 3 4 5 5] T
Time (weeks)

The yield data shown in Table 3 shows that under optimal and suboptimal conditions of growth
and yield, the mean number of days to 50% maize tasselling varied little between varieties but
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significantly between blocks. DTSY2 and PVAG are said to reach 50% tasselling earlier by 56.33
and 56.83 days, respectively. The optimal plot also reaches 50% tasselling than the suboptimal
block 54 days after planting (Table 3). This demonstrates that conducive environments are
necessary for crop growth. Furthermore, since days to 50%, tasselling is a significant yield
parameter that affects crop yield, it validates the findings of Ali et al. (2013), who reported the
significance of favourable environmental conditions for maize performance. The yield data
shows that under optimal and suboptimal conditions of growth and yield, the mean number of
fresh weights of a cob of five maize varieties cultivated was not significant among varieties but
highly significant among blocks. PVA Syn. 13 gave the highest fresh weight at 52.96 g.

In Table 3, the optimal plot yields the highest fresh weight value of 59.82 g, while the suboptimal
plot yields the lowest value of 39.67 g. This therefore, demonstrates that favourable conditions
have a positive impact on the fresh weight of maize cob and is consistent with research findings
from Chinthiya et al. (2019) and Aikin et al. (2012) regarding the significance of favourable
environmental conditions supporting the weight of fresh maize cob. The responses of five maize
varieties under optimal and suboptimal conditions in terms of the mean dry weight of maize cob
with husk are in Table 3. There was no significant difference among varieties; a significant
difference was observed among both blocks.

The variety with the highest mean value of maize cob with husk under both favourable and
unfavourable growth and yield conditions was DTSR YSYN 2, weighing 78 g. The mean value
of the optimal plot of 75.25 g was highly significant when compared to the suboptimal plot,
which has a value of 40.73 g (Table 3). This demonstrates that favourable conditions are
necessary for crop yield and for the formation of dry weights of maize cob, which have significant
effects on sub-Saharan Africa's food security because they are a crucial part of animal feed.

The mean dry weight of the cob only is shown in Table 3. The results indicate that DTSR YSYN
2 outperformed the other varieties with a mean response of 38.9 g under both optimal and
suboptimal growth and yield conditions. The maximum values of 45.64 are also produced by the
optimal plot, whereas 21.94 g is produced by the suboptimal block (Table 3). There was a
significant difference in cob dry weight wheat varieties and also between the optimal and
suboptimal blocks, respectively. This therefore shows that favourable conditions are essential for
the yield of crops

According to the genotyping study conducted under both favourable and unfavourable
conditions, PVA SYN 13 has the widest maize cob width, measuring 9.90 cm. The cob widths of
the other extra-early genotypes, DTSY2, PVA3, and PVA6, were 9.85 cm, 9.78 cm, and 9.78 cm,
respectively, whereas the control genotype had the smallest cob width, 9.38 cm. The optimal
block also produces the highest values of 10.30 cm, while the suboptimal block was 8.65 cm,
respectively (Table 3). While there was a significant difference between the optimal and
suboptimal blocks, there was no significant difference in the diameter of maize cobs between
varieties. This therefore shows that favourable conditions are essential for the yield of crops.
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Table 3: Summary of mean grain yield parameter (g/plot) of maize plants at 21-56 days after
planting (DAP) in the field at Baptist building, gate area of Ibadan in the month of August-
November, 2019.

Treatments Days To 50% FCW DCW. of maize DCW only DM Cob
Tasseling (kg) With Husk (9) © (cm)
Control 57.50 50.63 94.75 29.27 9.38
DTSY2 56.33 51.00 62.78 38.91 9.85
PVA13 57.33 52.96 50.97 28.00 9.90
PVA3 57.00 44.19 60.52 34.33 9.78
PVAG6 56.83 44.96 60.93 37.63 9.78
LSD 0.05 1.485 23.562 11.916 6.961 1.123
Optimal 53.67 59.82 75.25 45.64 10.83
S-Optimal 60.33 39.67 40.73 21.94 8.64
LSD 0.05 0.839 22.26 7.451 4.229 0.778

Wt: weight, Var: Varieties, ns: Not significant, * significant at P < 0.05, FCW: Fresh cob weight,
DCW: dry cob weight, DM: diameter of maize

Table 4 displays the average length of corn cob for each of the five varieties of corn under both
favourable and unfavourable crop growth and yield conditions. The table shows that the best
variety in terms of mean length of maize cob is PVA3, with the longest cob of about 8.50 cm.
The optimal plot gave the highest value of 9.27 cm when compared to the suboptimal block,
which gave the lowest value of 6.83 cm. While there was a significant difference between the
optimal and suboptimal blocks, there was no statistically significant difference in the length of
maize cobs between varieties. The mean dry weight of one hundred (1 suboptimal maize) is
shown in Table 4. DTSR YSYN 2 has the highest 100-seed height of 12.77 g. The mean dry
weight of 100 did not differ statistically between varieties, but there was a significant difference
between the optimal and suboptimal plots, respectively. In comparison to the suboptimal plot,
which yields the lowest value of 10.82 g, the optimal plot's mean value yields the highest weight
of 100 seeds, 13.77 g (Table 4).
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Table 4 displays the average weight of dry grains under ideal and suboptimal crop growth and
yield circumstances. While there was no statistically significant variation across varieties, there
was a statistically significant variation in grain weight between blocks. PVA SYN 6 has the best
value of 275.68g under optimal and suboptimal conditions of crop growth and yield, while DTSR
YSYN 2 and PVA SYN 3 also produced a high value of 273.0g and 251.0g, respectively. The
cob lengths with the lowest weights are PVA SY 13 and Control, at 207.33g and 205.50g,
respectively. The optimal plot also produced the highest values of 339.07 g, while the plot was
145.93 g, respectively (Table 4).

The shelling percentage of 5 maize varieties under optimal and suboptimal conditions of crop
growth and yield is shown in Table 4. There was no significant difference among varieties. The
shelling percentage of the optimal and suboptimal blocks differed statistically significantly from
one another. PVA SYN 13 has the best value of 74% under optimal and suboptimal conditions of
crop growth and yield. The sub-optimal block yielded values of 66%, while the optimal block
produced the highest values of 74% (Table 4).

The grain conditions of maize varieties under optimal and suboptimal conditions of growth and
yield are shown in Table 4. The maize grain yield varied significantly (statistically) between
blocks but not significantly between varieties. PVA Syn 13 produced the highest grain yield at
10.01 tons. The optimal experimental block produced the best grain yield performance under
both optimal and suboptimal crop growth and yield conditions, with values of 10.03 tonnes and
8.98 tonnes, respectively (Table 4).

Table 4's yield data indicates that the mean dry weight of maize stover was highly significant
under both optimal and suboptimal growth and yield conditions. The control variety had the
highest value, measuring 126.62, compared to the extra-early varieties. PVA6 has the lowest
value of 58.16 g (Table 4). Under optimal and suboptimal conditions of crop growth and yield,
the optimal experimental block gave the highest performance with the values of 117.10 g, while
the suboptimal block was 61.03 g, respectively (Table 4).

As a result, this study has demonstrated the significance of ideal environmental conditions for
maize yield and yield components, which in turn affect the overall performance of maize
production. This is necessary because maize is widely consumed in both raw and processed forms
and it has industrial advantages. These findings are corroborated by reports from Sithole et al.
(2023) and Mirabet (2023), which emphasise the significance of maize as a game-changer for
ensuring food and livelihood security

Table 4: Summary of mean grain yield parameter (g/plot) of maize plants at 21-56 days after
planting (DAP) in the field at gate area, Ibadan in the month of August-November, 2019.
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Treatments  Length of Wt of Wt of  Shelling Grain Dry Wt
Cob Dry 100- percentage  Yield of Maize
(cm) Grain Seeds (%) (t/ha) Stover
(® (® (®
Control 7.40 205.50 11.37 70 9.48 126.62
DTSY2 8.28 273.00 12.77 70 9.48 76.17
PVA13 7.92 207.33 11.72 74 10.01 101.23
PVA3 8.50 251.00 12.50 73 9.87 83.13
PVA6 8.15 275.67 13.10 73 9.9 58.17
LSD s 0.932 56.622 1.962 7.95 1.92 26.354
Optimal 9.27 339.07 13.75 74 10.03 117.10
S-Optimal 6.83 145.93 10.87 66 8.98 61.03
LSD s 0.693 32.494 1.329 7.261 1.214 16.668

Wt: weight, Var: Varieties, ns: Not significant, ***highly significant at P < 0.001

CONCLUSIONS

This study evaluated five maize varieties under optimal and suboptimal
conditions of crop growth and yield. Drawing from the reported result, the
subsequent inference can be made: PVA SYN 13 variety is the best variety under
optimal and suboptimal conditions of crop growth and yield. The optimum plot
has DTSR YSYN 2 has the best variety, while the suboptimal plot has PVA SYN
3 can survive and thrive very well under unfavourable conditions. Only the five
types of maize demonstrate that ideal growing and yielding environments are
necessary.

This study also demonstrates that in addition to a plant's genetic makeup, various
soil and environmental factors—such as the use of fertiliser, weed control,
herbicides, irrigation, and other measures—must be taken into account to
guarantee a higher plant yield. This conditions. How agronomic practices such
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as weeding and fertiliser are unfavourable in a timely and recommended manner
to ensure a better and higher yield increase in maize production. These findings
need to be verified in the field, and additional basic research is required to
understand the relationship between genotype and environment as well as the
impact of agronomic techniques on extra-early cultivars of maize production.
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