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es with similar letters are not significantly different according to Duncan multiple testing with 0.05 probability. 

    Reasons for the improvement in plant growth characteristics when spraying with sugar 

alcohols may be due to: Mannitol is one of the forms of alcoholic sugar that facilitate the transfer 

of the boron element present within the phloem in the form of a complex of mannitol, natural 
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boron and many smaller elements present within the phloem (Brown and Hu, 1996). In addition 

to the effect of mannitol on the permeability of cell membranes due to the small size leaves 

during the spraying process through the stomata and accumulates in the plant tissues, sugar 

alcohols are also considered carbohydrates, which leads to an increase in the primary metabolic 

products of carbohydrates, such as proteins, peptides, pectin substances and organic acids, which 

affect the vital processes of the plant, such as respiration, energy release and ATP production, 

which participate in plant growth by increasing cell division (Taiz and Zeiger, 2010) which is 

reflected in increased cell elongation and improved vegetative growth characteristics (Tables 2 

and 3). Sugar alcohols also act as hydrogen receptors, increasing the activity of enzymes that play 

an important role in interacting with phospholipid compounds found in cell membranes, which 

transport nutrients from outside the cell to inside it, thus increasing the absorption of water and 

nutrients (Taiz and Zeiger, 2010).which in turn is reflected in the improvement of the quantitative 

characteristics of the, Tables (4, 5, 6 and 7), the source of sugars in grapes is the process of 

photosynthesis in the leaves, which are the main sites for the production of total or reduced 

sugars and their transfer to storage organs such as clusters and growing tips (Al-Saeedi, 2000; 

Hussein and Al-Doori, 2025) which causes an increase in its content in the fruits and is reflected 

in the anthocyanin pigment, of which sugars represent 70% of the pigment (Tables 8,9 and 11) 

due to the abundance of sugars as a result of the availability of nutrients manufactured by the 

shoots, this was reflected in decrease in the acidity percentage in the fruits, as a result of its role 

in accelerating the berries' ripening Table (10) these results are in agreement with Khazraji and 

Al-Douri (2025) In their study of the effect of sugar alcohols on grape vines and Hussein and 

Zaili (2025). 

As for the improvement in the vegetative growth of grapevines when sprayed with amino 

acid, it may be due to the role of amino acid in the metabolic activities of the plant, as it enters 

into the construction of nucleic acids DNA and RNA, which are necessary for cell growth and 

formation and it also enters into the composition of a number of enzymes that participate in the 

process of photosynthesis and supplying the plant with nitrogen, it also participates in the 

synthesis of other organic compounds, as well as proteins, vitamins, alkaloids, amines and others 

(Wallsgrove, 1995; Verma, 2007) Amino acids also encourage vital activities, especially the 

processes of division and expansion of plant cells and increase the activity of enzymes that work 

to decompose organic compounds and release elements, which increases their availability and in 

turn increases plant growth (Abdel-Hafez, 2006) which is reflected in the increase in leaf are, 

Table (2). Amino acids increase chlorophyll in the leaves, Table (3) due to their role in reducing 

the absorption of sodium ions, in addition to their role in delaying leaf aging, as they are a source 

of nitrogen (Farman et al., 2019) as a result of the increase in vegetative growth indicators such 

as leaf area and leaf chlorophyll content, which leads to improving the nutritional status of the 

plant and thus increasing the amount of manufactured carbohydrates, which encourages flower 

growth and improves fruit set. Due to the suitable environmental conditions that help transfer the 

manufactured materials from the leaves to the fruits, which causes an increase in the number and 

weight of the fruits, which is positively reflected in increasing the plant ҆s yield, both 

quantitatively and qualitatively, and this agrees with Abdelaziz et al., (2021); Al-Doori and 

Hussein (2023). 
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