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Article Info ABSTRACT
Avrticle type: Background and Objectives: Today, in most pistachio farming areas, the
Full Length Research Paper  reduction in the quantity and quality of irrigation water, followed by the
reduction in the absorption of nutrients by the roots, has reduced the
. . amount of pistachio fruit and its quality. The use of organic materials in
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o sustainable agriculture, such as humic acid, causes the physical
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Revised: 01.01.2023 modification of the soil, including the increase of pores and water retention
Accepted: 01.04.2023 capacity and the reduction of evaporation from the soil surface. These
substances increase the absorption of nutrients through the improvement of
root growth and the formation of chelates of elements, and with the

Keywords: properties of stimulating growth, regulating plant growth hormones and
Emptiness, increasing the tolerance of plants against plant stresses, it ultimately
Humic acid, increases plant growth and finally, increasing the economic performance of
Kale-Ghoochi, ; ;

) X pistachios.

Pistachio,

Shimi Golfeiz

Materials and Methods: This research was carried out in the form of a
randomized complete block design with 5 treatments including zero
(control), 500, 1000, 1500, 2000 kg per hectare of humic acid produced by
Shimi Golfaiz Khorasan Company in three replicates and for two years of
cultivation on fertile trees of 35-year-old Kale-Ghoochi trees. Each plot
included 5 trees and a total of 75 trees were tested. Based on the soil test,
the lack of nutrients was determined and the required amount of chemical
fertilizers (the same amount for all treatments) was used in a mixture with
humic acid, and only chemical fertilizers were used in the control
treatment.

Results: The results of analysis of variance and comparison of treatment
averages based on composite analysis of two-year data indicated that the
difference between treatments was statistically significant for most of the
assessed traits. The fresh and dry weight of the tree showed an increase of
39% and 38%, respectively, in the treatment of 1500 kilos of humic acid
compared to the control. The treatment of 500 kg/ha of humic acid had the
lowest amount of blank (25% reduction compared to the control) and the
highest percentage of non-splitting (48% compared to the control). The
treatment of 1000 kg/ha of humic acid caused the highest branch growth
with 21% compared to the control. The 1500 kilo humic acid treatment had
the highest amounts of calcium (23%), iron (25%), zinc (22%), and
manganese (24%) compared to the control.
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Conclusion: According to the results obtained from this research, the
treatment of 1500 kgha™ of humic increased the fresh and dry yield and the
concentration of calcium and micro nutrients elements of iron, zinc and
manganese and is introduced as the best treatment. Of course, it should be
kept in mind that regardless of the type and concentration of humic acid
used, the method of application, the physical and chemical conditions of
the soil, the management of the farm are also effective in the results
obtained.
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Table 1. Some chemical properties of used water.

. J_,.l:w Sl ase ;,d_l.u &:’:JJB P
K ool Na ot MG o s Ca’ ol C_ & Sk
-1 -1 -1 1 ] DL L;.‘»jtgjl
meL meL meL meL ’ L L Property
TDS (mgkg™) EC (dS m™)
e
0.12 47.15 4.00 22.00 4818 7.30
Value
oH cl Js e ol s SO,7 Sl HCO5 clus CO;% by s S
meL* SAR (mgkg™) meL* meL* meL™* Property
Sldde
7.54 59.85 13.09 12.20 1.05 0
Value
bl S S plend 5 S5 s Sy Y ol
Table 2. Some soil physical and chemical properties.
' . L ¢ T Colaa LB
oS e o o & Sal pH érﬁ S
ocC Silt Sand Clay  Gypsum T.N.V Sk s I
% Texture % % % % % EC (dS m 1) Property
RY;
0.67 Sandy 26 71 3 1.67 1475 773 5.25 S
clay loam Value
"¢ “al " o fnd 35 ..
o S5 o S T Q55 S e
Mn Cu Mn Fe Mg Ca K P N Element
mgkg?  mgkg®  mgkg? mgkg®  meL™ meL’  mgkg® mgkg® %
5.20 0.50 0.65 4.25 10 30 280 10.2 0.03 -

Concentration
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Table 4. Comparison of average treatments based on two-year composite analysis of leaf elements Comparison
of average treatments based on two-year composite analysis of fruit and vegetative traits of the tree.

T L » | -
ol < o sl sae st s S S O 5033 Property
’ . Kernel of _ . . Dry Fresh

|
Branch Leaf Non-Splitting Nonsg}llttmg Spl;tmg Em%t/mess weight weight Kooy
growth  surface  Once % 0 0 ? (kgtree™)  (kgtree™) -
(cm) (mm?) Humic acid
(kgha)
0) aals
12.4° 8546  22° 37.7% 33.8° 51.8% 14.3% 1.77° 6.7° ©
Control
134° 8506 22.5° 39.9° 50° 39.3° 10.7° 1.8° 7.13® 500
15.4*  8607° 22.3° 38.7% 42.5® 39.1° 18.3° 2% 7.7* 1000
125° 8709  22° 37° 35.8° 48.5° 15.8° 2.45° 9.43° 1500
11.95°  8414%  22.3° 39% 29.2° 53.1% 17.6° 1.74° 6.5° 2000

L5100 (gl pme O 6)LATJEJ Lies S nin G SO 6‘)‘)45&Lﬁ&:§.;l?ﬂ
Averages that have a common letter do not have a statistically significant difference
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Table 6. Comparison of average treatments based on two-year composite analysis related to the concentration
of leaf nutrients.
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