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Effect of potassium fertilizers and Humic acid on the Pigments and activity of
antioxidants in grape 'Bidaneh Sefid'
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ABSTRACT

Grape production with high quality, firm texture and suitable shelf life of the fruit is very important. The purpose of
this study, the effect of foliar application of different concentrations (0, 1000 and 2000 mg/liter) of potassium sulfate,
potassium nano chelated fertilizer and humic acid on the pigments and antioxidant activity in grape variety 'Bidaneh
Sefid' were studied in order to improve the quality of grapes in a completely randomized design in a commercial
orchard during 2013-2015. Foliar applications were employed three times, including one before flowering, at fruit
set, two weeks after fruit set and one month after the second stage was carried out. Based on the results, potassium
sulfate at a concentration of 2000 mg /liter increased the potassium concentrations of leaves, potassium nano chelated
fertilizer at a concentration of 1000 mg/liter increased chlorophyll in leaves, anthocyanins in leaf and humic acid with
a concentration of 1000 mg /liter increased the phenol concentration, and flavonoid in leaf compared to control.
potassium nano chelated fertilizer at a concentration of 1000 mg/liter increased anthocyanins in fruit and superoxide
dismutase and also, treatment of potassium nano chelated fertilizer at a concentration of 2000 mg/liter increased the
potassium and activity of the enzyme ascorbate, potassium sulfate. Concentration of 1000 mg /liter potassium nano
increased the phenol concentrations in fruit, protein and catalase activity. Humic acid at concentration of 1000 mg
[liter increased the phenol concentration in leaf, flavonoids in fruit and peroxidase activity compared to control.
Results of this study, confirmed a significant effect of treatments, especially potassium nano chelated fertilizer and
potassium sulfate at a concentration of 1000 mg/liter on increased enzyme activity. As a result, it strengthens
membranes and tissues and thus increased the quality of the fruit.
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Table 1. Analysis of soil samples of experiment location

Row Depth E.C Calcic Organic  Nitrogen  Phosphorus  potassium Soil pattern
of sampling (des/m) (%) (%) (%) (mg/kg) (mg/kg)  Silt (%) Sand (%) Clay (%)
1 0-30 75 0.68 22.4 1.02 0.08 7.2 250 50 17 33
2 30-60 75 043 20.8 0.98 0.06 5.7 194 50 17 33
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Table 2. comparisons Mean of different levels (0, 1000 and 2000 mg/lit) potassium sulfate, potassium nano chelate
and humic acid of on photosynthetic pigments and Anthocyanin in leaves and fruit grape cultivar 'Bidane Sefid'

Leaf Fruit
Treatment Chlorophyll (a) Chlorophyll (b) Chlorophyll (ab) Carotenoid Anthocyanin Anthocyanin

(mg/g FW) (mg/g FW) (mg/gFW)  (mg/g FW) (mg/g FW) (mg/g FW)
Control (0 mg/lit) 0.9°40.01 0.27°+0.03 0.66°¢0.02 6.55+1.01 1.73°+0.01 1.83%+0.05
Potassium sulfate (mg/lit 1000) 1.3°+0.02 0.41°+0.09 1.4%+0.02 745101  2.1°+0.3 2.4°+0.04
Potassium sulfate (mg/lit 2000) 0.1°40.01 0.32%°+0.07 1.4*+0.025 5.41°#0.79 1.76°+0.05 1.86°+0.02
Nano chelate Potassium (mg/lit 1000) 1.2%+0.03 0.33+0.06 1.6°+0.035 6.21"+1.11  2.1%+0.01 2.4%+0.03
Nano chelate Potassium (mg/lit 2000) 1.3°+0.026 0.36°+0.05 1.5%+0.032 7.27°+1.1  1.98%0.03 1.8"+0.01
Humic acid (mg/lit 1000) 1.5%+0.02 0.31°+0.01 1.1°+0.02 7.38°+1.04 1.66+0.02  2.4°+0.04
Humic acid (mg/lit 2000) 1.6°+0.17 0.27°+0.03 1.3%*+0.02 759°+0.66 1.56°+0.01  1.63°+0.02

Mean (average of three replicates + SD) by Duncan P<0.05 PSelo0 o Sils g0l b Glire Blysul £S5 au 2:Kile) oo Silio i

Different letters in each column significantly different at the level of 5%. ol do )3 Ddans (0 ,lo g Dgldl B yae S iy slad >
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Table 3. comparisons Mean of different levels (0, 1000 and 2000 mg/lit) potassium sulfate, potassium nano chelate
and humic acid on the concentration of flavonoids and phenolic leaf and fruit grape cultivar 'Bidane Sefid'

Fruit Leaf

Treatment Potassium Phenols Flavonoids  Potassium Phenols Flavonoids

(mg/g DW) (mg acid G/g FW) (mg/g FW) (mg/g DW) (mg acid G/g FW) (mg/g FW)

Control (0 mg/lit) 1.6°+0.7 25.1°+0.54 0.6°+0.03  2.8°+0.034 34.7°40.4 0.7°40.02
Potassium sulfate (mg/lit 1000) 2.76°+0.4 48°+1.8 1.7°+0.05 3.98°+0.87 29.7°+0.28 1.1°+0.09
Potassium sulfate (mg/lit 2000) 2.62°+0.33 41°+0.7 1.6°+0.03  5.56°+0.23 13.4°+0.29 0.93"+0.01
Nano chelate Potassiu (mg/lit 1000)  3.03%+0.79 30.2%+0.46 1.3%+0.07 4.04°+0.21 41%+0.9 1.1%+0.01
Nano chelate Potassiu (mg/lit 2000)  3.16*+0.84 47°+1.1 1°+0.02 5.13°+0.3 29.3°+0.4 0.9+0.01
Humic acid (mg/lit 1000) 2.49%+0.66 67°42.39 1.9%0.02  3.7°+0.45 49°+1.8 1.2%+0.02
Humic acid (mg/lit 2000) 2.08+0.2 39+0.6 1.2°40.03  3.46°+0.27 34.2°+0.89 0.9"+0.05

Mean (average of three replicates + SD) by Duncan P<0.05

P20 oS G9a3T & 2 Glone Bl 1,85 s 0 KiLe) o eSilis glie

Different letters in each column significantly different at the level of 5%.
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Table 4. Comparisons Mean of different levels (0, 1000 and 2000 mg/lit) of potassium sulfate, potassium Nano chelate and
humic acid on the concentration of antioxidants, protein and antioxidant activity of grape cultivar 'Bidane Sefid'

Antioxidants Protein Peroxidase Catalase Ascorbate Superoxide dismutase
Treatment Fruit Fruit Fruit Fruit Fruit Fruit
(mg/g FW) (mg/g FW)  (um/min.mg protein) (Um/min.mg protein) (um/min.mg protein)  (Um/min.mg protein)
Control (0 mg/lit) 67.66°+10.78 107.5°+12.52 0.028°0.01 18.37°+1.58 8.04°42.4 24.80°+9.86
Potassium sulfate (mg/lit 2000) 104°+20.66  157.33%+15.97 0.035>+0.03 48+12.48 26°+6.2 74.330+12.63
Potassium sulfate (mg/lit 2000) 101°%6.50  152.16°+29.29 0.14°+0.04 9.92°45.06 14.6°+3.88 56.12"+15.77
Nano chelate Potassium (mg/lit 1000) ~ 108*+30.85  94.36"+4.92 0.073°+0.03 21.99°+6.26 29.56°+5.94 88.63%+10.67
Nano chelate Potassium (mg/lit 2000) ~ 1032627  99.15"+3.35 0.019°40.03 14.63°+4.81 22.43%+6.04 69.64%+18.7
Humic acid (mg/lit 1000) 126%423.71 148.83+25.16 0.14°+0.03 40.4°+12.75 16.17°+4.9 42.46”+14.51
Humic acid (mg/lit 2000) 120°+16.86  127.16+17.55 0.05™+0.02 8.25™+3.96 19.39%+6.02 80.48%+16.95

Mean (average of three replicates + SD) by Duncan P<0.05

Different letters in each column significantly different at the level of 5%.
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