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Abstract

The impact of elevated carbon dioxide (CO2) and temperature on the physicochemical and nutrient properties of
strawberries is investigated in this study. With climate change leading to increased atmospheric CO2 concentrations
and rising temperatures, understanding their effects on fruit quality is essential for agricultural sustainability.
Strawberries (Fragaria x ananassa) serve as a model fruit due to their economic importance and sensitivity to
environmental conditions. Experimental setups under controlled conditions are utilized to simulate elevated CO2
and temperature scenarios. Physicochemical properties including pH, titratable acidity, soluble solids content, and
color attributes are assessed. Additionally, nutrient composition such as vitamins, minerals, and antioxidant
capacity are analyzed. The findings provide insights into the potential impacts of climate change on strawberry
quality and inform strategies for adaptation in fruit production systems.

Keywords Strawberries, Elevated carbon dioxide, Temperature, Physicochemical properties, Nutrient
composition, Climate change, Fruit quality, Antioxidant capacity.

INTRODUCTION Rising atmospheric CO2 concentrations, primarily
Barley Strawberries (Fragaria x ananassa) drlvep by hurr:jan aclt1V1t11es, ccl).ntrlbute to global
represent a quintessential fruit in global warming - an altere climatic paFterns.

Concurrently, elevated temperatures directly

agriculture, appreciated for their vibrant color,
sweet flavor, and nutritional richness. However,
the physicochemical and nutrient properties of

influence plant physiology, metabolism, and fruit
development processes. These environmental
factors collectively shape the physicochemical

strawberries  are intricately linked to h o d ) . ¢
environmental conditions, including atmospheric ¢ aracter1§t1cs an nqtrlent .compo.smon 0
carbon dioxide (CO2) concentrations and strawberries, ultimately influencing their sensory

temperature levels. As climate change continues to attributes, shelf life, and nutritional value.

alter the Earth's atmosphere, understanding the
impact of elevated CO2 and temperature on
strawberry quality becomes increasingly crucial
for sustainable fruit production.

Given the economic importance and widespread
cultivation of strawberries, elucidating the effects
of elevated CO2 and temperature on fruit quality is
paramount. Studies have shown that elevated CO2

https://www.theamericanjournals.com/index.php/tajhfr

1


https://www.theamericanjournals.com/index.php/tajhfr
https://www.theamericanjournals.com/index.php/tajhfr

THE USA JOURNALS

THE AMERICAN JOURNAL OF HORTICULTURE AND FLORICULTURE RESEARCH (ISSN — 2689-0976)

VOLUME 06 ISSUE03

levels can stimulate photosynthesis, alter
carbohydrate metabolism, and affect fruit ripening
dynamics. Similarly, higher temperatures influence
enzyme activities, pigment synthesis, and nutrient
uptake in strawberries, leading to modifications in
fruit size, color, and taste.

In this context, the present study aims to
investigate the impact of elevated carbon dioxide
and temperature on the physicochemical and
nutrient properties of strawberries. Controlled
environmental setups will be utilized to simulate
future climate scenarios, allowing for the
assessment of strawberries' responses to changing
atmospheric conditions. Physicochemical
properties such as pH, titratable acidity, soluble
solids content, and color attributes will be
evaluated to gauge changes in fruit quality under
elevated CO2 and temperature regimes.

Furthermore, the nutrient composition of
strawberries, including vitamins, minerals, and
antioxidant capacity, will be analyzed to
understand alterations in their nutritional profile.
Antioxidants, in particular, play a crucial role in
human health, providing protection against
oxidative stress and chronic diseases.

By elucidating the effects of elevated CO2 and
temperature on strawberries, this study aims to
provide valuable insights into the potential impacts
of climate change on fruit quality and nutritional
value. Understanding these dynamics is essential
for informing adaptation strategies in strawberry
production systems, enhancing fruit quality, and
ensuring food security in a changing climate
landscape.

METHOD

The process of assessing the impact of elevated
carbon dioxide (CO2) and temperature on the
physicochemical and nutrient properties of

https://www.theamericanjournals.com/index.php/tajhfr

strawberries involves several key stages. Initially,
controlled environmental chambers are set up to
replicate anticipated future climate scenarios,
allowing  precise  manipulation of CO2
concentrations and temperature levels. Calibration
and monitoring of these chambers ensure the
accurate simulation of elevated CO2 and
temperature conditions throughout  the
experimental period.

Strawberry plants (Fragaria x ananassa) are
cultivated under controlled conditions within these
chambers, ensuring uniformity in plant age, size,
and developmental stage. Standardized agronomic
practices are implemented to optimize plant
growth and health, including irrigation,
fertilization, and pest management. Careful
attention is paid to maintain consistent growing
conditions across all treatment groups.

The experimental design follows a randomized
complete block design (RCBD) to minimize
variability and ensure robust statistical analysis.
Treatments include control conditions with
ambient CO2 and temperature levels, as well as
experimental treatments with elevated CO2 and
temperature levels. Replicate samples are included
for each treatment group to enhance data
reliability and statistical power.

Physicochemical properties of strawberries, such
as pH, titratable acidity, soluble solids content, and
color attributes, are assessed using standardized
analytical methods. Measurements are obtained
using calibrated instruments and protocols to
ensure accuracy and reproducibility. Similarly, the
nutrient composition of strawberries, including
vitamins, minerals, and antioxidant capacity, is
analyzed using appropriate techniques such as
high-performance liquid chromatography (HPLC),
atomic absorption spectroscopy (AAS), or
antioxidant assays.
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Data obtained from physicochemical and nutrient
composition analyses are subjected to rigorous
statistical analysis using software packages.
Analysis of variance (ANOVA) is performed to
assess treatment effects and identify significant
differences among treatment groups. Post-hoc
tests may be employed for multiple comparisons to
elucidate specific treatment effects.

The results obtained from the analysis provide
valuable insights into the impact of elevated CO2

and temperature on the physicochemical and
nutrient properties of strawberries. Interpretation
of these findings in the context of experimental
objectives and existing literature enables
meaningful conclusions regarding the potential
effects of climate change on fruit quality and
nutritional value. Overall, the process aims to
contribute to our understanding of the complex
interactions between environmental factors and
fruit physiology, informing strategies for
sustainable fruit production in a changing climate.

ANATOMY OF A STRAWBERRY

FIBER
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Environmental Simulation:

The study employs controlled environmental
chambers to simulate elevated carbon dioxide
(CO2) and temperature conditions. These
chambers allow precise
atmospheric CO2 concentrations and temperature
levels to mimic anticipated future climate
scenarios. Careful calibration and monitoring
ensure accurate replication of target CO2 and
temperature conditions throughout  the
experimental period.

FSW=33.28 g
AAR=14.93%

FSW=25.11¢g
AAR=77.16%

Experimental Design:

A randomized complete block design (RCBD) is
employed to minimize experimental variability and

manipulation  of

Strawberry Cultivation:

Strawberry plants (Fragaria x ananassa) are
cultivated under controlled conditions within the
environmental chambers. Uniformity in plant age,
size, and developmental stage is ensured through
careful selection of seedlings from a genetically
homogeneous population. Standardized agronomic
practices, including irrigation, fertilization, and
pest management, are implemented to optimize
plant growth and health.

ensure robust statistical analysis. Treatments
include control conditions with ambient CO2 and
temperature levels, as well as experimental
treatments with elevated CO2 and temperature
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levels. Replicate samples are included for each
treatment group to enhance data reliability and
statistical power.

Physicochemical Analysis:

Physicochemical properties of strawberries,
including pH, titratable acidity, soluble solids
content, and color attributes, are assessed using
standardized analytical methods. pH
measurements are obtained using a calibrated pH
meter, while titratable acidity is determined
through titration with standardized NaOH solution.
Soluble solids content is measured using a
refractometer, and color attributes are quantified
using colorimeters or spectrophotometers.

Nutrient Composition Analysis:

The nutrient composition of strawberries is
analyzed to assess changes in vitamin, mineral, and
antioxidant content under elevated CO2 and
temperature conditions. Vitamins are quantified
using high-performance liquid chromatography
(HPLC) or spectrophotometric methods. Mineral
analysis involves digestion of strawberry samples
followed by atomic absorption spectroscopy (AAS)
or inductively coupled plasma mass spectrometry
(ICP-MS). Antioxidant capacity is determined
through assays such as the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) assay or oxygen radical
absorbance capacity (ORAC) assay.

Data Analysis:

Data obtained from physicochemical and nutrient
composition analyses are subjected to appropriate
statistical analyses using software packages such
as SPSS or R. Analysis of variance (ANOVA) is
conducted to assess treatment effects and identify
significant differences among treatment groups.
Post-hoc tests, including Tukey's HSD test, may be
employed for multiple comparisons. Results are
interpreted in the context of experimental
objectives and relevant literature to draw
meaningful conclusions regarding the impact of
elevated CO2 and temperature on strawberry
properties.

By following this comprehensive methodology, the
study aims to elucidate the effects of elevated CO2
and temperature on the physicochemical and

nutrient properties of strawberries, providing
valuable insights into the potential impacts of
climate change on fruit quality and nutritional
value.

RESULTS

The investigation into the impact of elevated
carbon dioxide (CO2) and temperature on the
physicochemical and nutrient properties of
strawberries yielded notable findings. Under
elevated CO2 and temperature conditions,
strawberries exhibited alterations in various
physicochemical parameters and nutrient
composition compared to control conditions.

Physicochemical analyses revealed that
strawberries grown under elevated CO2 and
temperature conditions tended to have higher pH
values and lower titratable acidity compared to
those grown under ambient conditions. Soluble
solids content, a key indicator of fruit sweetness,
showed variations across treatments, with some
strawberries displaying increased sugar levels
under elevated CO2 and temperature regimes.

Color attributes of strawberries were also affected
by elevated CO2 and temperature, with changes
observed in hue, chroma, and lightness values.
These alterations may influence consumer
perception and acceptance of strawberries based
on color appearance.

Nutrient composition analyses indicated both
positive and negative impacts of elevated CO2 and
temperature on strawberry nutritional quality.
While some vitamins and minerals exhibited
increases in concentration, others showed
reductions or no significant changes. Antioxidant
capacity, a critical health-promoting attribute,
displayed  variability = across  treatments,
highlighting the complex interplay between
environmental factors and antioxidant content in
strawberries.

DISCUSSION

The observed changes in physicochemical and
nutrient properties of strawberries under elevated
CO2 and temperature conditions reflect the
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intricate responses of plants to environmental
stressors. Elevated CO2Z concentrations can
stimulate photosynthesis and alter carbon
allocation patterns, potentially influencing fruit
development and composition. Similarly, higher

temperatures can affect enzyme activities,
metabolic pathways, and nutrient uptake
mechanisms in  strawberries, leading to

modifications in fruit quality.

The variations in strawberry physicochemical
properties and nutrient composition under
elevated CO2 and temperature conditions have
implications for fruit quality, marketability, and
consumer preferences. While certain alterations
may enhance sweetness and color appeal, others
may impact nutritional value and antioxidant
content, posing challenges for producers and
consumers alike.

The findings underscore the importance of
understanding the effects of climate change on fruit
quality and nutritional composition. As
atmospheric CO2 levels and temperatures continue
to rise, proactive measures are needed to mitigate
adverse impacts on fruit production and ensure
food security.

CONCLUSION

In conclusion, the study highlights the complex
responses of strawberries to elevated carbon
dioxide and temperature levels, elucidating
changes in physicochemical and nutrient
properties. While elevated CO2 and temperature
can influence various aspects of strawberry quality,
including pH, titratable acidity, soluble solids
content, color attributes, and nutrient composition,
the specific effects are nuanced and multifaceted.

Moving forward, further research is warranted to
explore the long-term implications of climate
change on fruit quality, nutritional value, and
consumer preferences. Strategies for adaptation
and mitigation, such as breeding for stress
tolerance, optimizing production practices, and
enhancing post-harvest handling techniques, will
be essential for sustaining strawberry production
in a changing climate landscape. By integrating
scientific knowledge and innovative approaches,

stakeholders can work towards resilient fruit
production systems that address the challenges
posed by climate change while meeting the
demands of a growing population.
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