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Table 1 Analysis of variance morphological traits of grapevine Bidaneh Sefid variety in different
treatments of humic acid

Mean Square

5.0.V DF TSS TA pH Phenol Flavonoid Anthocyanin DPPH
Block 5 0.22™ 0.00™ 0.00" 0.00™ 0.00™ 0.09™ 0.00™
Humic acid 3 2.70%x* 0.02" 0.01" 0.01" 0.00" 061" 0.22%x*
Error 15 0.024 0.00 0.00 0.00 0.00 0.09 0.00
CV% 0.76 0.47 0.69 2.10 126 0.67 020

** * and ns are significant at the 1% and 5% level and non-significant respectively.

Table 2 Analysis of variance phytochemical traits of grapevine Bidaneh Sefid variety in different
treatments of humic acid

Mean square

5.0V DF berry weight  berry length  berrywidth  panicle weight  panicle length panicle width
Block 5 0.023™ 0.022™ 0.018™ 6346.54™ 6.590™ 3.860™
Humic acid 3 1.740™ 0.428" 0.154™ 307335.83" 86.481" 112.39"
Error 15 0.039 0.016 0.006 7805.84 23.630 6.682
CV% 10.47 8.27 6.16 20.25 18.36 19.17

** * and ns are significant at the 1% and 5% level and non-significant respectively.
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Table 3-Compare the averages morphological traits of grapevine Bidaneh Sefid variety in different
treatments of humic acid

Morphological characteristics

Treatments panicle length panicle width panicle weight

Control 2.20c+ 24 .4 2¢t9 29.23ct 16241

Humic acid (0.5 g/l) 2.33b+24.66 0.91bc£13.83 40/87b+404/25

Humic acid (1 g/1) 3.33b+24.66 1.41b+11.83 99.12b+464.355

Humic acid (2 g/l) 1.58a+16.32 2.62a+19.25 56.75at713.50
* * *

* is significant at the 5% level (Duncan’s Multiple Range test).
Averages in each column have the same letters in Duncan test no significant differences at 5% probability level.
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Table 4-Compare the averages morphological traits of grapevine Bidaneh Sefid variety in different
treatments of humic acid

Morphological characteristics

Treatments berry length berry width berry weight

Control 2.44+2.200d 1.11+£0.051¢ 1.13+£0.077¢

Humic acid (0.5 g/1) 2.46+2.333¢ 1.31+0.050b 1.90+0.187b

Humic acid (1 g/l) 2.46+3.333b 1.36+0.070b 2/12+2.127b

Humic acid (2 g/l) 3.21+1.583a 1.50+0.085a 2.38+0.102a
* * *

* is significant at the 5% level (Duncan’s Multiple Range test).
Averages in each column have the same letters in Duncan test no significant differences at 5% probability level.
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Fig 1 Effect of simple humic acid on soluble solids
content of grapes (averages in each column have the
same letters in Duncan test no significant differences
at 5% probability level).
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Fig 2 Effect of simple humic acid on Titrable acids of
grapes (averages in each column have the same
letters in Duncan test no significant differences at 5%

probability level).
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Fig 3 Effect of simple humic acid on Acidity of
grapes (averages in each column have the same
letters in Duncan test no significant differences at 5%
probability level).
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Fig 6 Effect of simple humic acid on Total
anthocyanin content of grapes (averages in each
column have the same letters in Duncan test no
significant differences at 5% probability level).
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Fig 4 Effect of simple humic acid on Total phenol
content of grapes (averages in each column have the
same letters in Duncan test no significant differences

at 5% probability level).
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Fig 5 Effect of simple humic acid on Total flavonoid

content of grapes (averages in each column have the

same letters in Duncan test no significant differences
at 5% probability level).
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One of the valuable and rich sources of antioxidant compounds and vitamins is
grape fruit. Nowadays, the production of high quality grapes with strong texture
and high shelf life of fruits is very important. Therefore, the use of organic acids to
improve the quality and quantity of crops and orchards is becoming more common.
Humic acid, as an organic acid derived from humus and other natural sources, can
work without damaging the environmental effects to enhance the quality of grapes.
This study was conducted in a randomized complete block design with 4
replications. The experiment treatment consisted of four concentrations of humic
acid (0, 0.5, 1 and 2 g L™). Attributes such as weight, length and width of berry
and grape panicle, as well as acidity, organic acids, soluble solids as well as some
phytochemical traits such as total phenol and flavonoid, anthocyanin and
antioxidant activity were evaluated by DPPH method. According to the results of
analysis of variance, traits such as weight and width of berry and panicle, total
phenol and antioxidant activity, acidity and soluble solids at 1% probability level
were statistically significant between treated and control samples. But traits such as
total flavonoid content and anthocyanin content of samples had significantly
different at 5% probability level. In general, most of the traits had the highest
values in the 2 g L humic acid treatment. The highest total phenol content and
antioxidant activity were observed in 2 and 1 g L humic acid treatments with
1.667 mg ml” juice and 33.84%, respectively. In general, the results showed that
application of humic acid can be improved many of the physical and biochemical
properties of grape fruit.
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