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Abstract
Photosynthetic pigments are essential molecules that absorb light energy and protect plants

from environmental stress. Chlorophylls and carotenoids participate in photosynthesis,
photoprotection, and regulation of oxidative balance. This study analyzes the role of
photosynthetic pigments in plant adaptation to stress conditions such as drought, salinity, high
temperature, and light intensity changes. The findings show that pigment composition changes
reflect stress intensity and adaptive capacity.
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Introduction
Photosynthesis is the primary process supporting plant growth and ecosystem productivity.

Photosynthetic pigments determine light absorption efficiency and influence plant responses to
environmental conditions. Stress factors may reduce chlorophyll content and damage
photosynthetic apparatus. Carotenoids play a protective role by dissipating excess energy and
neutralizing reactive oxygen species.

Materials and Methods
Literature on plant physiology and pigment biochemistry was reviewed. Studies measuring

chlorophyll a, chlorophyll b, carotenoid content, photosynthetic efficiency, and stress tolerance
were analyzed. Comparative evaluation was performed across different stress conditions.

Results
Environmental stress generally reduced total chlorophyll content and altered the chlorophyll

a/b ratio. Carotenoid concentration often increased under high light and oxidative stress. Plants
maintaining higher pigment stability demonstrated better photosynthetic activity and biomass
accumulation. Pigment degradation was associated with leaf senescence and reduced productivity.

Discussion
Changes in pigment composition are important indicators of stress response. Chlorophyll

reduction reflects damage to photosynthetic structures, while carotenoid accumulation supports
photoprotection. Pigment stability may be used as a criterion for selecting stress-tolerant plant
varieties. Integration of pigment analysis with physiological measurements improves
understanding of plant adaptation.

Conclusion
Photosynthetic pigments are essential for plant productivity and stress resistance. Chlorophyll

and carotenoid levels provide valuable information about plant physiological status. Pigment
analysis can support ecological monitoring and crop improvement programs.

References
1. Nelson D. L., Cox M. M. Lehninger Principles of Biochemistry. 8th ed. W. H. Freeman; 2021.
2. Alberts B., Johnson A., Lewis J., et al. Molecular Biology of the Cell. 7th ed. Garland Science;

2022.
3. Campbell N. A., Urry L. A., Cain M. L., et al. Biology. 12th ed. Pearson; 2020.

https://doi.org/10.5281/zenodo.20444083


ETHIOPIA
PUBLISHER

IFSMRC AFRICAN INTERNATIONAL JOURNAL OF RESEARCH IN MANAGEMENT (AIJRM)

ISSN:2308-1341,Impact factor: 14.77 Volume 14,Issue 05,2026

Journal: https://ifsmrc.org/index.php/aijrm

769

4. Atkins P., de Paula J. Physical Chemistry. 11th ed. Oxford University Press; 2018.
5. Housecroft C. E., Sharpe A. G. Inorganic Chemistry. 5th ed. Pearson; 2018.
6. Clayden J., Greeves N., Warren S. Organic Chemistry. 2nd ed. Oxford University Press; 2012.
7. Taiz L., Zeiger E. Plant Physiology and Development. 6th ed. Sinauer Associates; 2015.
8. Voet D., Voet J. G. Biochemistry. 4th ed. Wiley; 2011.


