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Germination and Physiological Responses as Early Biomarkers of Xenobiotic-Induced Phytotoxicity In
Triticum durum
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INTRODUCTION & AIM RESULTS & DISCUSSION

Germination Assessment

The increasing use of xenobiotics In agriculture has improved crop
productivity but also raised concerns regarding their persistence and
unintended effects on non-target plant species. Sulfonylurea herbicides
are highly effective compounds that inhibit amino acid synthesis in plants.
However, residual contamination may alter plant development, physiology,
and ecosystem functioning. Early developmental stages, especially seed
germination and physiological activity, are considered highly sensitive
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Germination Assessment
Seed germination was evaluated using standard germination

Indicators of xenobiotic stress.
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Germination Percentage (GP) - Germination parameters decreased significantly with increasing herbicide concentrations,
Germination Index (Gl) demonstrating a s_trong dose—dependen_t p_hytotoxip effept.

Germination Rate (GR)  Reduced relative water content indicates impairment of plant water balance and

o _ _ _ physiological regulation under xenobiotic stress.
These Indicators were selected because germination performance IS . significant chlorophyll depletion reflects damage to the photosynthetic system and reduced

recognized as a sensitive endpoint for evaluating environmental stress  photosynthetic efficiency.

and phytotoxicity in wheat « The inhibition of root respiratory activity suggests disruption of energy metabolism and
' cellular respiration.
Physiological Analysis  These responses collectively demonstrate that germination and physiological traits are

Physiological responses were assessed using complementary indicators reliable early biomarkers of sulfonylurea herbicide toxicity in Triticum durum.

of plant stress: CONCLUSION
Relative Water Content (RWC) to evaluate plant water status according

to approaches used for drought and physiological stress studies in durum  Germination and physiological responses of Triticum durum provide sensitive early-warning
wheat biomarkers for detecting and assessing sulfonylurea herbicide phytotoxicity in agricultural
' environments.
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