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Background and objectives: Cotton is a vital crop with substantial
economic importance, serving key industries such as textiles, oil, food,
and paper. Due to the widespread occurrence of seed rot, effective
management strategies for the causal agents of this condition are
urgently needed. This study investigates the effects of various
chemical and physical treatments on seed rot control in cotton, with an
additional focus on how these treatments influence seed germination
characteristics.

Materials and methods: This research aimed to identify the causal
agent of seed rot by assessing the macroscopic and microscopic
morphological traits of fungal isolates cultured on malt extract agar
(MEA) medium. The fungal cultures were incubated at 25°C for seven
days before analysis. Chemical treatments included hydrochloric acid
at concentrations of 1% and 5%, applied for five minutes, and
carbendazim fungicide at concentrations of 2 and 4 parts per thousand,
applied for two minutes. Physical treatments involved ultrasound
waves at a frequency of 28 kHz, applied for durations of 40 and 60
minutes. The study focused on seed rot control and germination
characteristics in the Parto cultivar of cotton. The parameters assessed
included seed rot incidence, germination percentage, average time to
germination, and the coefficient of velocity of germination.

Results: Fungal identification was based on the colony morphology
and microscopic examination, with Aspergillus niger being isolated
from the cotton seeds. The control treatment exhibited the highest seed
rot incidence, with an average rate of 86.7%. In contrast, treatment
with ultrasound waves for 60 minutes, sodium hypochlorite at 1.5%
for five minutes, and carbendazim fungicide at 4 parts per thousand for
two minutes resulted in the complete absence of seed rot. However,
both chemical and physical treatments negatively impacted certain
germination parameters.

Conclusion: Given the critical role of seed health in agricultural
productivity and its subsequent effect on plant growth and yield, the
findings suggest that ultrasonic treatment, when applied for shorter
durations, may offer an economical and environmentally sustainable
solution for controlling seed rot in cotton.
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