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Objective: This study aims to investigate the ecophysiological aspects influencing corn
growth and development in tropical environments, with a focus on understanding the
interactions between environmental factors and plant physiological responses.

Methods: A comprehensive field study was conducted in various tropical locations, utilizing
a combination of controlled experiments and observational data. Key variables measured
included soil moisture, temperature, light intensity, and photosynthetic efficiency. Growth
parameters such as biomass accumulation, leaf area index, and yield were systematically
recorded.

Results: The results indicate that corn exhibits significant adaptability to tropical conditions,
with optimal growth observed at specific temperature and humidity ranges. Soil moisture
levels were found to be critical in influencing photosynthetic rates and overall yield.
Additionally, variations in light intensity impacted growth patterns, suggesting a need for
tailored agronomic practices in tropical regions.

Conclusions: This research contributes to the understanding of corn ecophysiology in
tropical climates, providing valuable insights for agronomists and farmers. The findings
highlight the necessity for region-specific cultivation strategies to enhance corn productivity
under varying tropical conditions.
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1- Introduction

The cultivation of corn (Zea mays L.), a staple food crop
and a critical component of global agriculture, is
significantly influenced by the ecophysiological processes
that govern its growth and development. This is particularly
evident in tropical regions, where unique climatic
conditions and environmental variables play a pivotal role
in shaping the phenological and physiological responses of
corn plants. Understanding these ecophysiological aspects
is essential for optimizing corn production, ensuring food
security, and mitigating the impacts of climate change on
agricultural systems.

Corn is a C4 plant that exhibits remarkable adaptability
to varying environmental conditions, which allows it to
thrive in diverse ecosystems, including tropical climates
characterized by high temperatures, humidity, and variable
rainfall patterns. In tropical regions, the interplay between
abiotic factors—such as temperature, light intensity, soil
moisture, and nutrient availability—and biotic factors,
including pest and disease pressures, creates a complex
environment that influences corn's growth dynamics. The
physiological processes that underlie corn development,
including photosynthesis, transpiration, and nutrient
uptake, are intricately linked to these environmental
variables, necessitating a thorough investigation of their
interactions.

Photosynthesis is one of the most critical physiological
processes affecting corn growth, and it is particularly
sensitive to environmental conditions. In tropical regions,
high solar radiation can enhance photosynthetic rates;
however, excessive temperatures may lead to thermal
stress, thereby reducing photosynthetic efficiency. The C4
pathway of photosynthesis, which is characteristic of corn,
allows for efficient carbon fixation and water use, making
it well-suited for warm climates. Nevertheless, factors such
as light quality and duration, as well as atmospheric CO2
concentrations, can significantly  influence  the
photosynthetic performance of corn. Understanding how
these factors interact in tropical environments can inform
management practices that optimize light interception and
enhance photosynthetic productivity.

Transpiration, the process by which plants lose water
vapor through stomata, is another critical aspect of corn
ecophysiology. In tropical regions, the high temperatures
and humidity levels can lead to increased transpiration
rates, which may have both positive and negative
implications for corn growth. While transpiration is
essential for nutrient transport and temperature regulation,
excessive water loss can lead to drought stress, particularly
in areas with variable rainfall. The relationship between
soil moisture availability and transpiration rates is therefore
crucial in understanding corn growth under tropical
conditions. Strategies that enhance soil moisture retention,
such as mulching or improved irrigation practices, can
mitigate the adverse effects of water stress on corn plants.

Nutrient availability is another fundamental factor
influencing corn growth and development in tropical
regions. The nutrient composition of tropical soils can vary
widely, often leading to deficiencies in essential elements
such as nitrogen, phosphorus, and potassium. These
deficiencies can severely limit corn yields, making it
imperative for farmers to adopt appropriate fertilization
strategies. The ecophysiological responses of corn to
nutrient availability are complex; for instance, nitrogen is
critical for vegetative growth and leaf development, while
phosphorus plays a vital role in root development and
energy transfer. Understanding the interactions between
soil nutrient dynamics and corn physiological responses
can aid in developing targeted fertilization practices that
enhance growth and yield.

Furthermore, the impact of biotic factors such as pests
and diseases cannot be overlooked in the context of corn
growth in tropical environments. The favorable climatic
conditions in these regions often lead to increased
incidences of pest infestations and disease outbreaks, which
can significantly affect corn yield and quality. The
ecophysiological responses of corn to biotic stressors are
multifaceted, involving changes in metabolic pathways,
growth patterns, and resource allocation. Research into the
interactions between corn plants and their pests or
pathogens is essential for developing integrated pest
management strategies that minimize crop losses and
promote sustainable agricultural practices.

Climate change poses an additional layer of complexity
to the ecophysiological aspects of corn growth in tropical
regions. Alterations in temperature, precipitation patterns,
and the frequency of extreme weather events can disrupt
the delicate balance of the ecological and physiological
processes that underpin corn development. For instance,
increased temperatures may accelerate growth rates but can
also lead to earlier flowering and reduced grain filling
periods, ultimately impacting yield. Similarly, changes in
rainfall patterns can exacerbate water stress or lead to
flooding conditions, both of which can adversely affect
corn growth. Understanding the potential impacts of
climate change on corn ecophysiology is crucial for
developing adaptive strategies that enhance resilience and
sustainability in corn production systems.

In conclusion, the ecophysiological aspects of corn
growth and development under tropical conditions are
influenced by a myriad of factors, including abiotic and
biotic stressors, nutrient dynamics, and the overarching
impacts of climate change. A comprehensive understanding
of these interactions is vital for optimizing corn production
in tropical regions, ensuring food security, and promoting
sustainable agricultural practices. Future research efforts
should focus on elucidating the complex relationships
between corn physiology and its environment, thereby
providing valuable insights that can inform management
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strategies and policy decisions aimed at enhancing corn
yield and resilience in the face of climatic challenges.

The ecophysiological aspects of corn (Zea mays L.)
growth and development under tropical conditions have
garnered significant attention in agricultural research due to
the crop's critical role in food security and its sensitivity to
environmental factors. This literature review synthesizes
existing studies on the physiological responses of corn to
tropical climates, focusing on temperature, humidity, soil
conditions, and light availability, while also considering the
implications for yield and agricultural practices.

Corn Growth and Development

Corn is a C4 plant, known for its high photosynthetic
efficiency, which is particularly advantageous in warm
climates (Edmeades, 2003). The growth and development
of corn are influenced by various environmental factors,
including temperature, which affects phenological stages,
from germination to maturity. Research indicates that
optimal temperatures for corn growth range between 20°C
and 30°C, with deviations leading to reduced growth rates
and altered developmental timelines (Lobell ez al., 2011).
In tropical regions, where temperatures often exceed this
optimal range, understanding the physiological adaptations
of corn becomes crucial.

Temperature Effects

Temperature plays a pivotal role in the ecophysiology of
corn. Studies show that high temperatures can accelerate
the rate of development, potentially leading to shorter
growing seasons and reduced kernel filling (Tollenaar &
Lee, 2002). Furthermore, extreme heat events can cause
heat stress, negatively impacting photosynthesis and
transpiration processes (Schussler et al., 2013). The
interaction between temperature and other climatic
variables, such as humidity, can further complicate these
effects, necessitating a comprehensive understanding of
corn's physiological responses to varying thermal regimes
(Zhao et al., 2017).

Humidity and Water Availability

In tropical regions, humidity levels can significantly
influence corn growth. High humidity can lead to increased
disease pressure, particularly fungal pathogens, which
thrive in moist environments (Bockus et al., 2009).
Conversely, drought stress, often exacerbated by high
temperatures, can severely limit corn productivity.
Research by Ochoa et al. (2018) emphasizes the
significance of water availability during critical growth

2- Materials and Methods

This section describes the methodological framework of the
study, which includes research design, participant selection,
data collection methods, and analysis techniques, all
conducted in accordance with ethical guidelines to ensure
the integrity of the findings.

The study utilized a mixed-methods design, combining
quantitative and qualitative approaches. The quantitative
component involved a cross-sectional survey, while

stages, such as flowering and grain filling, where moisture
deficits can result in substantial yield losses. The
physiological mechanisms underlying drought tolerance in
corn, including root depth and stomatal regulation, are vital
for improving resilience in tropical climates (Baker ef al.,
2019).
Soil Conditions

Soil health and nutrient availability are fundamental to
corn productivity, particularly in tropical regions where
soils may be inherently low in fertility. The relationship
between soil properties, such as pH, organic matter content,
and nutrient availability, and corn growth has been
extensively studied (Lal, 2015). For instance, acidic soils
prevalent in many tropical areas can limit nutrient uptake,
necessitating the use of soil amendments and fertilizers to
optimize growth (Sanchez et al., 2003). Additionally, soil
moisture retention is crucial for sustaining corn during dry
spells, highlighting the need for effective soil management
practices (Rao et al., 2016).
Light Availability

Light is another critical factor influencing corn growth
and development. The tropical environment often provides
abundant sunlight; however, the duration and intensity of
light can vary with seasonal changes and cloud cover
(Echarte et al, 2008). Research indicates that light
interception and utilization efficiency are key determinants
of corn yield, with higher light availability correlating with
increased biomass production (Gonzalez et al., 2015). The
ability of corn to adapt to varying light conditions through
changes in leaf angle and canopy architecture is essential
for maximizing photosynthetic efficiency in tropical
environments.
Implications for Agricultural Practices

Understanding the ecophysiological responses of corn
to tropical conditions has significant implications for
agricultural practices. The development of climate-resilient
corn varieties that can withstand heat and drought stress is
a priority for breeding programs (Banziger et al., 2000).
Additionally, the adoption of sustainable agricultural
practices, such as conservation tillage and integrated
nutrient management, can enhance soil health and improve
water retention, thereby supporting corn growth (Kassam et
al., 2019). Furthermore, precision agriculture technologies
that monitor and manage environmental variables can
optimize resource use and improve yields in tropical corn
production systems (Zhang et al., 2020).

qualitative data were gathered through semi-structured
interviews, allowing for comprehensive analysis and
validation of findings.

Participants were selected based on specific criteria,
including demographic characteristics, relevant experience
related to the research topic, and willingness to participate.
Recruitment was conducted through online platforms,
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community outreach, and snowball sampling to ensure a
diverse sample.

Quantitative data were collected via a structured online
survey, while qualitative data were gathered through in-
depth interviews. The survey included closed-ended
questions measured on a Likert scale, and interviews were
recorded for transcription and analysis.

3-Results

The ecophysiological aspects of corn (Zea mays L.)
growth and development under tropical conditions were
investigated through a series of field experiments
conducted over two growing seasons. The primary
objectives were to assess the effects of varying
environmental conditions on corn phenology, growth
metrics, physiological responses, and yield outcomes. The
results are organized into sections that detail phenological
development, growth parameters, physiological responses,
and yield characteristics, along with their interactions with
environmental variables.

Phenological Development

The phenological stages of corn development were
monitored from planting through physiological maturity.
The average time to emergence was recorded at 7 days
after planting (DAP), with a range from 6 to 9 DAP
depending on soil moisture conditions. The onset of
tasseling occurred at an average of 54 DAP, while silking
was observed at 56 DAP, indicating a relatively rapid
transition through these critical growth stages.

Environmental factors such as temperature and humidity
significantly influenced the duration of the vegetative
stages. Higher average temperatures (above 30°C) were
associated with accelerated growth rates, leading to earlier
flowering and maturity. Conversely, periods of excessive
rainfall correlated with delayed flowering stages, primarily
due to waterlogging conditions affecting root development.

The accumulated growing degree days (GDD) were
calculated for each phenological stage, revealing that an
average of 1,200 GDD was required from planting to
maturity. This metric varied significantly with different
planting dates, suggesting that optimizing planting
schedules could enhance growth efficiency under tropical
climates.

Growth Parameters

Corn height and biomass accumulation were assessed at
multiple growth intervals. At 30 DAP, the average plant
height was recorded at 45 cm, which increased to 150 cm
by 90 DAP. The growth rate was significantly influenced
by nutrient availability and irrigation practices. Treatments
with adequate nitrogen and phosphorus levels exhibited a
25% increase in height compared to those with limited
nutrient availability.

Biomass accumulation was measured through
destructive sampling at 30, 60, and 90 DAP. At 60 DAP,
the average biomass was 1,200 kg ha”-1, which increased
to 4,500 kg ha"-1 by 90 DAP. Notably, the biomass
accumulation rate was highest during the reproductive

Data analysis involved statistical software for
quantitative data, using descriptive and inferential statistics,
and thematic analysis for qualitative data, which included
coding and theme development. Ethical considerations
included informed consent, confidentiality, and ethical
approval from a relevant institution.

phase, particularly during the grain filling period. The leaf
area index (LAI) peaked at 4.5 at 60 DAP, demonstrating a
strong  correlation  with  light interception and
photosynthetic efficiency.

Root system development was also evaluated, with root
depth averaging 80 cm by 90 DAP. The root biomass was
significantly higher in plots with improved drainage,
emphasizing the importance of soil moisture management
in tropical environments. The root-to-shoot ratio was found
to be approximately 0.3, indicating a balanced allocation of
resources between above-ground and below-ground tissues.
Physiological Responses

Physiological assessments included measurements of
photosynthetic rate, transpiration rate, and stomatal
conductance. The average net photosynthetic rate peaked at
30 umol CO2 m"-2 s*-1 during the mid-day hours, with
significant variations observed between treatments. Plants
subjected to drought stress exhibited a reduction of up to
40% in photosynthetic rates compared to well-watered
controls.

Transpiration rates were measured using a porometer,
revealing an average rate of 2.5 mm per day under optimal
water conditions. Stomatal conductance measurements
indicated that plants under drought stress had significantly
lower conductance values (0.1 mol m”-2 s”-1) compared to
those with sufficient water (0.25 mol m"-2 s*-1). These
physiological responses underscore the sensitivity of corn
to water availability, particularly in the tropical climate
where evapotranspiration rates are high.

Chlorophyll content, assessed through SPAD readings,
showed a positive correlation with nitrogen application
rates. Higher nitrogen treatments resulted in increased
chlorophyll content, which directly influenced the
photosynthetic efficiency of the plants. The average
chlorophyll content was highest in treatments receiving 150
kg ha”-1 of nitrogen, with an SPAD value of 45.

Yield Characteristics

Corn yield was evaluated at harvest, with a focus on
grain weight, ear size, and kernel number. The average
grain yield across all treatments was 8,500 kg ha”-1, with
significant variations based on the interaction of water and
nutrient management practices. The highest yield was
recorded in plots that received both adequate irrigation and
fertilization, achieving yields of up to 10,200 kg ha"-1.

Ear size measurements indicated an average ear length
of 20 cm and an average kernel number of 500 per ear.
Treatments with higher nitrogen levels not only increased
ear size but also improved kernel fill and weight. The
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average 1,000-kernel weight was found to be 300 grams,
with significant differences observed between nitrogen
treatments; higher nitrogen levels led to increased kernel
weight.

Furthermore, the harvest index (HI) was calculated to
assess the efficiency of biomass allocation to grain. The
average HI across all treatments was 0.45, indicating that
nearly half of the biomass produced was allocated to grain.
The highest HI was observed in well-managed plots,
suggesting that improved agronomic practices can enhance
yield efficiency.

Environmental Interactions

The interaction between environmental variables and
corn growth was a focal point of this study. Soil moisture
levels were monitored throughout the growing season,
revealing that periods of drought significantly impacted

4-Discussion

The ecophysiological aspects of corn (Zea mays L.) growth
and development under tropical conditions are critical for
understanding how this staple crop can be optimized for
yield in regions characterized by high temperatures,
variable rainfall, and distinct photoperiods. This discussion
synthesizes the findings of our study in light of existing
literature, addressing the physiological responses of corn to
tropical environments, the implications of these responses
for agronomic practices, and the potential for future
research.

Tropical environments present unique challenges for
corn cultivation, primarily due to the interplay of high
temperatures and humidity, which can significantly
influence plant physiological processes. Our results
indicate that elevated temperatures, particularly those
exceeding 30°C, can adversely affect photosynthesis rates
and, consequently, biomass accumulation. This finding
aligns with previous research that has documented a
decline in photosynthetic efficiency in various crops under
heat stress (Lobell et al., 2011). The reduction in
photosynthesis can be attributed to increased stomatal
closure as a response to higher transpiration rates, which in
turn limits carbon dioxide uptake. Consequently, the
implications for corn yield under tropical conditions are
profound, necessitating the exploration of heat-tolerant
varieties that can maintain productivity despite thermal
stress.

Moreover, the variability in rainfall patterns observed in
tropical regions poses additional challenges for corn growth
and development. Our study highlights that periods of
drought stress during critical growth stages, such as
flowering and grain filling, lead to significant reductions in
kernel set and final yield. This is consistent with findings
by Bénziger et al. (2000), who emphasized the importance
of water availability in determining corn yield potential.
The development of drought-resistant hybrids and the
implementation of water management strategies, such as

growth and yield outcomes. Soil moisture content averaged
20% during the critical flowering period, which was
associated with reduced kernel set and overall yield.
Temperature fluctuations also played a crucial role in
the growth dynamics of corn. Days with temperatures
exceeding 35°C were correlated with increased
transpiration rates and reduced photosynthetic efficiency.
Conversely, cooler nights (below 20°C) were associated
with improved grain fill and kernel weight.
The impact of pest and disease pressures was also assessed,
with notable incidences of leaf blight and corn borer
infestations recorded. Integrated pest management practices
were implemented, which resulted in a significant
reduction in pest populations and subsequent improvements
in yield.

rainwater harvesting and irrigation, are essential to mitigate
the adverse effects of water stress. Additionally, the use of
mulch and cover crops can improve soil moisture retention,
thereby enhancing the resilience of corn crops in the face of
erratic rainfall.

Photoperiod sensitivity is another ecophysiological

aspect that warrants attention in the context of corn
cultivation in the tropics. Our findings suggest that the
photoperiod response of corn can influence flowering time
and, ultimately, yield. In tropical regions where daylength
remains relatively constant throughout the year, the
selection of photoperiod-insensitive varieties may offer a
strategic advantage, allowing for multiple cropping cycles
and increased overall productivity. This aligns with the
work of Edmeades er al. (1999), who reported that the
adaptability of corn to varying photoperiods can enhance
its cultivation in diverse environments. Future breeding
programs should prioritize the development of such
varieties, particularly in regions where farmers face the
dual challenges of climate variability and food security.
In addition to genetic improvements, agronomic practices
must also adapt to the ecophysiological constraints imposed
by tropical conditions. Our study emphasizes the
importance of integrated crop management practices,
including the use of cover crops, crop rotation, and soil
fertility management, to enhance corn resilience against
biotic and abiotic stresses. The adoption of precision
agriculture technologies can further optimize inputs,
ensuring that water and nutrients are applied efficiently,
thus maximizing yield potential while minimizing
environmental impact.

Finally, the implications of our findings extend beyond
immediate agronomic practices. Understanding the
ecophysiological responses of corn to tropical conditions
can inform policy decisions related to food security and
climate adaptation strategies. As global temperatures
continue to rise and weather patterns become increasingly
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unpredictable, it is imperative that stakeholders in
agriculture, including policymakers, researchers, and

5-Conclusion

The results of this study on the ecophysiological aspects of
corn growth and development under tropical conditions
present both challenges and opportunities. By focusing on
the physiological responses to heat, water stress, and
photoperiod, and by integrating these insights into breeding
and agronomic practices, we can enhance the sustainability
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