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Table 1- Compounds and Elements in Humic Acid Fertilizer (Hu Master Top)
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Table 2- ANOVA forthe effects of humic acid levels and methods of their application on nutrient uptake in Kiwifruit

o Sl o (b
JUE AT " : Mean of Squares
Ll
SOV
df
Ca N P Mg Zn Mn Cu Fe
sk * x0.0007* * 0.22
Block 3 0.0006 0.002* 0.0004 . 0.0002 0.25ns 0.52ns ns 2.9ns
- * * *
B ootogs ogagpes D002 01937 000gr qpgpes 1OX4T 231 A%
wJLn)] L5U°5
Error 18 0.002 0.005 0.000006 0.005 0.000009 0.048 0.51 2.01 0.026
CV (%) 0.23 0.016 0.43 0.67 0.027 0.45 0.27 0.72 0.034
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ns, * and **: Non significant, significant at 5 and 1% probability levels, respectively
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Table 3- Different levels of humic acid and methods of their application on nutrient uptake in Kiwifruit leaf
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Treatments ca N P K Mg (%) Zn Mn o e
(%) (%) (%) (%) (mg.kgdw') (mg.kgdw?') (mg.kgdw?) (mg.kgdw?)
dals 1.4¢
2.6° ' 0.23¢ 1.3 0.2f 16.5¢ 29.9¢ 10.4¢ 220f

control

51,

st Jyloxs 3.1° 1.8 03 169 032 21.6° 30¢ 11.9° 223¢
2 foliar (kg.ha)

51,

il Jolone 3.2 1.6° 03 1.7° 033 18.6 30.9¢ 12.9° 2254
4 foliar (kg.ha*)

sl

w_*ﬂ,Jsbm 2.9¢ 159 029° 1.8° 0.314 18¢ 31d 10.9¢ 226°
6 foliar (kg.ha)
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2 soil(kg.ha't)
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B>,
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ol LSD 9051 51 ookl b s p3 & Jlein] zdaww 55 b puSilio (992 13 sine 008 o Gy 5> cuglite g y>
Different letters indicate significant differences by using the LSD test at 5% probability level
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Table 4-ANOVA forthe effects of humic acid levels and methods of their application on quantitative and qualitative triats in
Kiwifruit cv. Hyvard

Mean of Squares Ol yo Sl

» & oy
e gbe iy Jebs 5 Srghe eyl WSRO
S.0.v df Chlorophyll Leaf Area TSS Tissue e
Firmness
Ssh
3 0.06" 159538 " 0.57m 4,99 28.46" 0.93m
Block
Treatments Lo 6 0.85" 54583543 2.03™ 4.9 133.22™ 189™
oialel] sl 18 0.04 14628 0.53 2.45 35.15 1.6
Error
CV.
431 8.17 12.3 20.85 18.97 1.22
(%)

** * ns
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ns, * and **: Non significant, significant at 5 and 1% probability levels, respectively
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Table 5- The effect of different levels of humic acid on yield and yield components indicies of Kiwifruit

f)a@a.w J.:ﬁg)ls °9ﬁ°c"£)‘ﬁ‘°&.’.9 ngw.)wlb 3‘99 > Slos
. Leaf area Chlorophyll Vitamin C (Mg . ¢ TSS Yield
Ly lows (cm?) (Mg . g fw-1) fw-1) (BriX) (kg)
Treatment
aald 16674f 0.3¢ 18.22d 3.45P 41°
control
sl
L_r“ s gl 243330 162 31.2¢ 4758 57.2°
2 foliar 2(kg.hat)
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Different letters indicate significant differences by using the LSD test at 5% probability level.
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Introduction: Kiwifruit (Actinidia Sp) is one of the fruits that it is considered as an appropriate food source,
because it is rich in vitamins, especially vitamins C, E, A, B1 and also in the form of potassium. Humic
substances are contained nutrients that improve the soil nutrients and are increases the availability of food and
therefore plant growth and yield. Studies have shown that adding certain amount of humic acid fertilizer can
improve the growth of root, stem and leaves of plants and enhances yield and quality of products and increases
the efficiency of nitrogen fertilizer consumption. According to pervious findings, recent research was performed
aimed to achieving the best combination of humic acid and its application method for improving yield and
organic fruits production in Kiwifruit cv. Hyvard.

Materials and methods: In order to investigate the effects of humic acid concentration and application
method on nutrient uptake and quality and quantity of fruit indices, of Kiwifruit CV Hyvard an experiment based
on complete block design with four replications was conducted during 2015-2016 in Talesh city, Gilan province.
Experimental treatments included soil drenching method and foliar spraying of different levels (control, 2, 4 and
6 kg. ha'*) of humic acid. In this study traits such as absorption indexes of nutrient elements consisting nitrogen,
potassium, phosphorus, calcium, zinc, magnesium, manganese, copper and iron content of leaves and
quantitative and qualitative traits of fruit (yield, Tissue firmness, vitamin C, total soluble solids of fruits and leaf
area and leaf chlorophyll content) were measured. Phosphorus was measured by spectrophotometer at 430 nm
and potassium was measured by flame photometer. Atomic absorption was used to determine the amount of
calcium (at wavelength of 422.7 nm) and magnesium (at wavelength of 285.2 nm). Nitrogen was also measured
by Kjeldahl method. Micro elements were determined by flame atomic absorption method. Standard samples and
treatments were cloudy with a blue acetylene flame and the adsorption of iron, manganese, zinc and copper were
read at wavelengths of 243/3, 288.5, 213.9, 327.7 nm, respectively. This study was carried out in a randomized
complete block design with seven treatments (0%) and application of humic acid at concentrations of 2, 4, 6
kg.ha! as spraying on leaves and soil application on Hayward cultivar with four replications. Data from this
study were analyzed by using Jmp statistical software and graphs were drawn using Excel 2013 software.

Results and Discussion: Results of analysis of variance showed that different concentration of humic acid
had significant effect on nutrient uptake and quality and quantity of fruit indices at 1% probability level. Results
of this research indicated that using of humic acid caused increasing in nutrient elements uptake and improving
the quality and quantity of fruit in Hyvard cv. of Kiwifruit. Comparison of means showed that the highest value
of nitrogen (1.8%) of foliar application of 2 kg.ha and 4 kg.ha to soil of humic acid, phosphorus (0.3%)
obtained by foliar application of 2 and 4 kg.ha, calcium (3.5%) by foliar and soil application of 4 kg.ha*. The
highest value of potassium (1.92) with soil application of 6 kg.ha*, manganese (0.33%) and copper (12.8 Mg.Kg
Dw) of foliar application of 4 kg.hatiron (226 Mg.Kg Dw) of soil application 6 kg.ha* humic acid and the
highest value of magnesium (34.7 Mg.Kg Dw!) uptake index obtained from adding 6 kg.ha™* humic acid to soil.
The results indicated that foliar spraying of 2 kg.ha* humic acid had higher efficiency for zinc uptake (21.7
Mg.Kg Dw). Comparison of means showed that the lowest value of measured elements obtained in control
treatment. Based on the results, the concentration of four kilograms per hectare of humic acid with soil and leaf
application methods had the highest effect on quantitative and qualitative indices of kiwifruit.

Conclusion: Results showed that application of humic acid caused increasing in absorption of nutrients and
improving the quality and quantity of fruit in Hyvard CV of Kiwifruit. Comparison of meanings showed that the
application, soil application of 4 kg.ha* of humic acid, was more effective in absorption indices of nitrogen
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elements, phosphorus, calcium and quantitative and qualitative indices of kiwifruit. Treatment of 6 kg.ha* soil
increased the adsorption of manganese and iron elements and soil treatment of 2 kg ha humic acid had the
highest absorption of magnesium. Data analysis showed that zinc and copper elements were more adsorbed in

humic acid by 2 and 4 kg.ha! in spray application. In this study the lowest value of measured elements obtained
in control trait.

Keywords: Iron, Nitrogen, Potassium, Total soluble solids, Yield



