Morphophysiological Responses of European Borage (Borago officinalis L.)
to Irrigation Regimes and Foliar Application of Iron Chelate

ABSTRACT

To investigate the effect of iron chelate spraying on the medicinal plant European borage under water stress conditions, a
factorial experiment was conducted in the form of a completely randomized design with three replications under controlled
conditions. The investigated factors include different irrigation regimes at four levels (optimum irrigation, mild water deficit
stress, moderate water deficit stress, and severe water deficit stress corresponding to irrigation after 20%, 40%, 60%, and 80%
depletion of available water in the root zone, respectively) and foliar spraying with 9% iron chelate at four levels
(concentrations of 75, 150, 225, and 300 ppm) along was with a control (distilled water). The results indicated that the
interaction between the investigated factors had a significant effect on morphological traits (stem height, flower number, leaf
area, and shoot dry weight) as well as physiological traits (spad, photosynthetic rate, stomatal conductance, and transpiration
rate). In general, severe water deficit stress significantly reduced all measured parameters, whereasymild water stress in
combination with foliar application of iron (particularly at 75 ppm) enhanced flower number and flowerndry weight. The
greatest stem height was observed under the 150 ppm iron chelate, while‘higher concentrations,(225 and 300,ppm) exerted
negative effects under most conditions. Furthermore, the results showed thatithe foliar treatment with 75 ppmiiron chelate
(40.63) under optimum irrigation conditions had the highest spad index and there was no sig?fn‘icant statistical difference
compared to the statistically with 75 ppm foliar treatment (39.6) under mild water stress conditions. Ageording to the results
of this study, under the conditions of water stress and optimal conditions, the use‘af. 75 ppm of iron\chelate is recommended
for the European borage plant.
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Extended Abstract p

Introduction N\

The European borage (Borago officinalis L.) is a medicinal plant,known for its high gamma-linolenic acid content, which is
used in pharmaceuticals, and health supplements. The plant is sensitive to water availability, which affects its physiological
and biochemical characteristics. Iron is a crucial micronutrient for plants, involved in chlorophyll synthesis and various
enzymatic processes. However, under drought stress‘¢onditions, iron availability and uptake can be severely compromised.
This study aims to investigate, the effects of \different irrigation regimes and foliar application of iron chelate on the
physiological characteristics of Eurgpean borage under controlled conditions.

Materials and Methods

This research was condueted as a factorial experiment in a completely randomized design with three replications. The primary
factors studied were different irrigation\egimes and iron chelate spraying concentrations. The irrigation regimes were set at
four levels: optimal irrigation (control), mild water deficit stress, moderate water deficit stress, and severe water deficit stress.
Additionally, ironchelate was sprayed at four concentrations: 75, 150, 225, and 300 ppm, with a control treatment of distilled
water. The experimental unitswere grown in controlled conditions to ensure uniformity in temperature, light, and humidity.
Results and Discussion

The resultsiindicated that the interaction between the investigated factors had a significant effect on morphological traits (stem
height, flower_number, leaf area, and shoot dry weight) as well as physiological traits (spad, photosynthetic rate, stomatal
conductance, and transpiration rate). In general, severe water deficit stress significantly reduced all measured parameters,
whereas mild water stress in combination with foliar application of iron (particularly at 75 ppm) enhanced flower number and
flower dry weight. The greatest stem height was observed under the 150 ppm iron chelate, while higher concentrations (225
and 300 ppm) exerted negative effects under most conditions. Furthermore, the results showed that the foliar treatment with
75 ppm iron chelate (40.63) under optimum irrigation conditions had the highest spad index and there was no significant
statistical difference compared to the statistically with 75 ppm foliar treatment (39.6) under mild water stress conditions.
Conclusion

The study demonstrates that iron chelate foliar application can mitigate some negative effects of water stress on European
borage. Specifically, a 75 ppm concentration of iron chelate is recommended for both optimal irrigation, and mild to moderate
water stress conditions. This concentration was found to enhance both chlorophyll content and overall plant health without
adverse effects. However, under severe dehydration stress, iron chelate application was less effective, indicating the need for
additional strategies to support plant health under extreme water deficit conditions. Future research could explore the combined
use of iron chelate with other micronutrients or soil amendments to further enhance drought resistance in european borage.
Keywords: Drought stress, European borage, Foliar application, Iron, Nano fertilizer, Photosynthesis.
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