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Objective: The use of organic and biological fertilizers is a fundamental
aspect of organic production in the medicinal plant industry. Seaweed
extracts and amino acids are eco-friendly inputs that can enhance growth,
and quantitative and qualitative performance of medicinal plants. This
study evaluated the effects of seaweed extract and amino acids on
photosynthetic indices, biochemical parameters, flower yield, and essential
oil yield in German chamomile.

Research Method: Factorial experiment arranged as a completely
randomized block design was conducted with three replications during the
2022-2023 growing season at the Gonbad Kavous University research
farm. Algafarm (seaweed extract) applied at three levels—control (no
application), foliar application (1 kg ha™'), and soil irrigation (2 kg in 1000
L water). Amino acids were applied with three levels—control (no
application), foliar AminoSpark (1 kg ha™'), and foliar Azomin (1 L ha™).
Photosynthetic pigments, antioxidant enzymes, proline content, flower
yield, and essential oil yield were measured.

Findings: The combination of seaweed extract and amino acids significantly
affected photosynthetic pigments, antioxidant enzymes, proline content, and
both flower and essential oil yields. Highest total chlorophyll and carotenoids
occurred with seaweed extract application, particularly when Azomin was
foliar-applied alongside soil-applied seaweed extract. Amino acids boosted
antioxidant activity, with the most pronounced increase in peroxidase activity
among the enzymes evaluated. Azomin combined with seaweed extract
increased floral yield, with a peak yield of 1,747 kg ha™ observed under foliar
Azomin in the presence of foliar seaweed extract, about a 20% rise over the
control. The highest essential oil yield was 983 g ha™, also attributed to
Azomin plus seaweed extract treatment.

Conclusion: The integrated use of seaweed extracts and amino acids
improves physiological traits and both quantitative and qualitative
characteristics in German chamomile, supporting their potential as
sustainable, eco-friendly options to enhance productivity in organic
cultivation systems. Further work could optimize application timing and
rates for maximum economic benefit.
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