Journal of New Approaches in Water Engineering and Environment

Online ISSN: 29510280

Cntrband Bavai Ll conits

Homupage: kttpy:/ pom bad e br

Investigation of Secondary Metabolites and Allelopathic Potential of the Invasive Weed
Commelina communis L. for the Development of Environmentally Friendly Herbicides

Fatemeh Ranjbar Nik Ghaleh?, Ebrahim Gholamalipour Alamdari*, Ziba Avarsejit, Akram Taleghani?

! Plant Production Department, Faculty of Agriculture and Natural Resources, Gonbad Kavous University, Gonbad
Kavous, Golestan province, Iran.
2 Chemistry Department, Faculty of Basic Sciences and Engineering, Gonbad Kavous University, Gonbad Kavous,

Golestan province, Iran.

Article Info

ABSTRACT

Avrticle type: Research Article

Article history:
Received 15September2024
Revised01March2024

Accepted10March 2024
Publishedonline29March2026

Keywords:

Agueous extract
Seedling dry weight
Photosynthetic pigments
Oxidative stress

Total flavonoid

Obijective: This study aimed to identify the secondary metabolites of the invasive weed
Commelina communis and to evaluate its allelopathic potential on the germination,
physiological, and biochemical traits, and the antioxidant activity of Lepidium sativum.

Materials and Methods: In this study, secondary metabolites of C. communis, including
total phenolic, total flavonoid, and anthocyanin contents, as well as its antioxidant activity,
were determined using standard phytochemical methods. A bioassay experiment was
conducted in 2023 to evaluate the effect of Camelina aqueous extracts on L. sativum in a
factorial arrangement within a completely randomized design with three replications. Root,
stem, leaf, and flowering shoot were considered as the first factor, and aqueous extract
concentrations of 25, 50, 75, and 100% as the second factor.

Results and discussion: According to the findings, germination percentage and rate,
seedling growth, chlorophyll content, proline, soluble sugars, total phenolic, total flavonoid,
and antioxidant activity of L. sativum were affected by aqueous extracts of different C.
communis organs and their concentrations. Concentrations of 25 and 50% of root and stem
extracts increased chlorophyll content and seedling dry weight, whereas concentrations
above 50% reduced growth. The aqueous extract of the flowering shoot had the strongest
inhibitory effect on germination and photosynthesis of L. sativum. The reduction in seedling
dry weight, despite a relative increase in proline, soluble sugars, and antioxidant activity,
indicates severe oxidative stress and cellular toxicity, further confirmed by the accumulation
of allelochemicals, including total phenolics, total flavonoids, and anthocyanins, across
different organs.

Conclusions: The high biomass of Camelina and its allelopathic potential, especially in
flowering shoots, make it a suitable candidate for allelopathy studies and biological weed
management.
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