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Abstract
Obijective: This study aimed to investigate the impact of foliar application of various compounds on
the growth and seed yield of Milk Thistle (Silybum marianum) across different irrigation conditions.

Materials and Methods: The study comprised two parts, field and laboratory, conducted during the
agricultural year of 2017-2018. The field research was conducted at a research farm in Nagdeh City,
West Azarbaijan province. At the same time, the laboratory work was completed at the agricultural
laboratory of the Faculty of Agriculture, Urmia University. The field experiment was executed in a
split-plot design using a completely randomized block design with three replications. The primary
factor of interest was irrigation, with three treatment levels: full irrigation, pre-flowering
supplemental irrigation, and no irrigation, implemented in the main plots. The secondary factor under
investigation involved foliar treatments with four levels: salicylic acid (1 mM), zinc (1 part per
thousand per hectare), amino acid (2 parts per thousand per hectare), and a control (sprayed with
water).

Results: In general, the results from the field section indicated that full irrigation had a significant
impact on key traits: plant height (158 cm), number of mature capitula (9.06), and total number of
capitula (12.55). Likewise, the highest index for supplemental irrigation (20.92) was observed. Full
irrigation and foliar application of salicylic acid also resulted in the highest relative leaf water content
(82.32). Conversely, drought stress led to an increase in the number of stomata. Salicylic acid foliar
spraying achieved the highest weight of a thousand grains (26.34 g).

The results from the laboratory germination section demonstrated that the treatment without
irrigation, acting as the control, yielded the highest structural indices for plant length (7.2335) and
root length (24.16). The longest stem length (75.7 cm) was observed in the amino acid foliar spray
treatment. Furthermore, the treatment without irrigation and foliar zinc spraying resulted in the
highest levels of catalase (18.56) and superoxide dismutase (20.06) enzymes.

Conclusion: The results showed that foliar application, irrigation, and their interactions increased the
studied traits compared to the control.

Keywords: Additional Watering, Desiccated Plants, Essential Amino Acids, Salicin Derivative, Seeds,
Silybum marianum, Zinc Mineral
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