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Abstract

German chamomile (Matricaria chamomilla L.) is a medicinal plant with a wide range of
applications, the therapeutic properties of which largely depend on the quantity and quality of its
essential oil. In arid regions, deficit irrigation is a critical management strategy for optimizing water
use and enhancing productivity, as it can increase the concentration of secondary metabolites in
medicinal plants. Furthermore, the foliar application of certain compounds may have an eliciting
effect, boosting the production of medicinal metabolites. This study investigated the effects of
deficit irrigation and elicitor compounds on the quantitative and qualitative yield of German
chamomile. A split-plot experiment, arranged in a randomized complete block design with three
replications, was conducted in 2021 at the Agricultural Sciences and Natural Resources University
of Khuzestan. The main factor was deficit irrigation at three levels (irrigation after 60 mm (control),
80 mm, and 100 mm of evaporation from a class A evaporation pan). The sub-factor was the foliar
application of four types of elicitors: control (distilled water), sorbitol, mannitol, and ethanol. The
results indicated that with increasing deficit irrigation intensity, fresh and dry biomass vyield
decreased; however, essential oil percentage and yield, dry flower weight, and chamazulene content
increased significantly. Foliar application of elicitors, particularly sorbitol, mitigated the negative
effects of drought stress and positively influenced the essential oil's quantitative and qualitative
yield. The highest essential oil content (1.57%) and chamazulene percentage (1.86%) were
observed under the combined treatment of severe deficit irrigation (100 mm evaporation) and
sorbitol application. In conclusion, the combined application of mild drought stress and sorbitol
foliar spraying can be recommended as an effective management strategy to enhance the economic
return of chamomile essential oil production.
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