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Combined Application of Ascorbic Acid and Proline: A Novel Approach to Enhancing Yield
and Fruit Quality of Pistacia vera L. cv. Ahmad Aghaii
Maryam Mohammadi', Zahra Pakkish?, Soheila Mohammad Rezakani®*

Abstract

Enhancing the quantitative and qualitative attributes of horticultural crops requires advanced physiological
approaches and the application of bioactive compounds that can optimize both vegetative and reproductive
growth. Proline and ascorbic acid, as two key molecules with known osmoprotective and antioxidant functions,
possess significant potential to improve the growth parameters and fruit quality of pistachio trees. To evaluate
their effectiveness, a factorial experiment was conducted using a randomized complete block design with four
replications on Pistacia vera L. cv. Ahmadaghaii. Treatments included proline (0.5 and 1 mM), ascorbic acid
(400 mg L), their combined applications at two levels, and a control. Foliar sprays were applied at two
developmental stages (60 and 75 days after full bloom), and traits such as leaf area, chlorophyll index,
percentage of blank nuts, split nuts, non-split nuts, fruit deformity, fruit dry weight, nut size (ounce), and yield
were measured. The results revealed a pronounced synergistic effect of the combined treatments. The
application of 1 mM proline + 400 mg L™ ascorbic acid at 60 days after full bloom resulted in the highest
improvements in leaf area (over 66%), chlorophyll index (up to 49%), fruit dry weight (over 42%), and yield
(71%) compared to the control. Moreover, this treatment significantly reduced the percentages of fruit
blankness, non-splitting, and deformity (more than 70% reduction relative to the control). Although individual
applications of proline or ascorbic acid exerted positive effects on some parameters, the most consistent and
remarkable responses were observed with combined application. Overall, the findings suggest that the
integrated use of proline and ascorbic acid, particularly at sensitive early fruit development stages, represents a
highly effective physiological strategy to improve growth indices, enhance nut quality, and increase
marketability of Ahmadaghaii pistachio. These insights provide a novel perspective for nutritional and

physiological management in pistachio orchards.

Key words: Pistachio, Yield, Ascorbic acid, Proline

1 Department of Horticultural Sciences, Agricultural College, Shahid Bahonar University of Kerman,
Kerman, Iran.

2 Department of Horticultural Sciences, Agricultural College, Shahid Bahonar University of Kerman,
Kerman, Iran.

3 Researcher, Department of Crop and Horticultural Science Research, South Kerman Agricultural and
Natural Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEO), Jiroft, Iran.

* Corresponding author: smohammadrezakhani@yahoo.com.



