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Abstract

Foliar application is one of the fast and effective methods for providing of plants with
nutrition requirements, especially in the critical stages of growth. The aim of this study was
to investigate the effect of foliar application of nitrogen, zinc and manganese on leaf
element content, yield and quality indices of Bidaneh-Sefid grapevines during one stage
before and two stages after bloom. The experiment was factorially (three factors of urea,
zinc nano-chelate, and manganese nano-chelate, each at two levels of Zero and 0.08%)
based on a randomized complete block design with eight treatments and three replications.
According to the results, the highest cluster weight and yield were related to the combined
treatment of the second level (0.08%) of urea, zinc nano-chelate, and manganese nano-
chelate. Also, the content of soluble solids of the vines treated with the 0.08% urea and
0.08% zinc nano-chelate was higher than in other treatments. The antioxidant capacity of
vines treated with all three fertilizers at 0.08% was found to be higher compared to other
treatments. The highest flavonoid contents were obtained with 0.08% urea and 0.08% zinc
nano-chelate and the highest total phenol contents were related to 0.8% urea in combined
with 0.08% manganese nano-chelate. Vines treated with the second level of zinc and
manganese fertilizers had higher peroxidase activity. While the highest activity of catalase
and ascorbate peroxidase was observed with all three fertilizers at 0.08% foliar application
of urea, zinc nano-chelate, and manganese nano-chelate increased the content of nitrogen,
zinc and manganese in leaves and fruits. The leaf potassium content of 0.08% manganese
nano-chelate sprayed vines was higher alone compared to other treatments. In general, the
combined application of these fertilizers (at 0.08%) while improving the leaf elements
contents, led to improved berry weight, cluster weight, and yield and also increased quality
indicators and enzymatic and non-enzymatic antioxidant capacity of the fruits.
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Table 2- Mean comparison of the effect of foliar spraying with different concentrations of nitrogen, zinc and
manganese on the fruit quantitative indices of Bidaneh-Sefid grape.
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Means with common letters in each column are not significantly different (at %5 level). (N;= 0% urea, N,= 0.8%
urea; Z;= 0% Zn-EDTA, Z,= 0.8% Zn-EDTA; M;= 0% Mn-EDTA, M,=0.8% Mn-EDTA).
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Table 3- Mean comparison of the effect of foliar spraying with different concentrations of nitrogen, zinc and
manganese on the fruit qualitative indices of Bidaneh-Sefid grape.
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Means with common letters in each column are not significantly different (at %5 level). (N;= 0% urea, N,= 0.8%
urea; Z;= 0% Zn-EDTA, Z,= 0.8% Zn-EDTA; M;= 0% Mn-EDTA, M,= 0.8% Mn-EDTA).
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Figure 1- Interaction effect of foliar application of urea, zinc chelate and manganese chelate on fruit total phenol (A),
flavonoid (B), anthocyanin (C) and antioxidant capacity (D) content of Bidaneh-Sefid grape. Means with common
letters in each column are not significantly different (at %5 level). (N;= 0% urea, N,= 0.8% urea; Z;= 0% Zn-EDTA,
Z,=0.8% Zn-EDTA; M;= 0% Mn-EDTA, M,= 0.8% Mn-EDTA).
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Figure 2. Interaction effect of foliar application of urea, zinc chelate and manganese chelate on fruit soluble protein
(A) and activity of antioxidant enzymes of peroxidase (B), catalase (C) and ascorbate peroxidase (D) of Bidaneh-
Sefid grape. Means with common letters in each column are not significantly different (at %5 level). (N;= 0% urea,
N,= 0.8% urea; Z;= 0% Zn-EDTA, Z,= 0.8% Zn-EDTA; M;= 0% Mn-EDTA, M,= 0.8% Mn-EDTA).
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Table 4- Mean comparison of the effect of foliar spraying with different concentrations of nitrogen, zinc and
manganese on some fruit nutrients content of Bidaneh-Sefid grape.
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Means with common letters in each column are not significantly different (at %5 level). (N;= 0% urea, N,= 0.8%
urea; Z;= 0% Zn-EDTA, Z,= 0.8% Zn-EDTA; M;= 0% Mn-EDTA, M,=0.8% Mn-EDTA).
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Table 5- Mean comparison of the effect of foliar spraying with different concentrations of nitrogen, zinc and
manganese on some leaf nutrients content of Bidaneh-Sefid grape.
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Means with common letters in each column are not significantly different (at %5 level). (N;= 0% urea, N,= 0.8%
urea; Z;= 0% Zn-EDTA, Z,= 0.8% Zn-EDTA; M;= 0% Mn-EDTA, M,=0.8% Mn-EDTA).
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