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Introduction

Pistachio (Pistacia vera L.) is an important crop in Iran our country and has a unique position in export goods.
The amount of pistachio production in Iran has decreased by 50% compared to 2017. The low yield of pistachios per
unit area is due to the management problems of orchards, and among these, nutrition and fertilizer management is of
special importance. Among the nutrients that are important in pistachio nutrition, especially when the brain is full, are
nitrogen and potassium. Humic acid can also improve physical, chemical and biological soil properties and stimulate
growth via its effects on plant metabolism.The aim of this study was to investigate the effect of application of some
nitrogen fertilizers with different levels of potassium sulfate and humic acid on growth, yield and photosynthetic
pigments of pistachio Badami Sefid-e-Mahvalat variety.

Materials and Methods

This research was conducted as a factorial experiment based on a randomized complete block design with three
replications at the Mahvalat during 2019-2020. The first factor consisted of nitrogen fertilizers at 4 levels (control,
urea, ammonium sulfate and ammonium nitrate). The second factor was potassium sulfate fertilizer at 2 levels of zero
and 250 g per tree and the third factor was humic acid fertilizer at 2 levels of zero and 45 g per tree which as a manure
pits after the formation of the cluster and at the same time with the growth of the bony shell in the shade of the tree
where the capillary roots are active. At the end of the experiment, morphophysiological traits were measured and
recorded. In each tree, three branches were selected in different directions and the length of the current branch was
measured in meters using centimeters. The diameter of the middle of the branch was measured with a caliper. From
the collected clusters, 100 fruits were randomly selected, and the number of indehiscence fruits and the number of
blank fruits were counted and finally expressed as a percentage. Measurements of chlorophyll a and b, total
chlorophyll and carotenoids were determined using Arnon method. The experimental data was analyzed by SAS
software and the significant differences among the treatment were tested by LSD test.

Results and Discussion
The results of analysis of variance of data in two years of experiment showed that experimental treatments had a
significant effect on pistachio growth and yield. The results of the first year showed that the combined treatment of
urea and 250 g of potassium sulfate and 45 g of humic acid had the highest diameter and branch length, indehiscence
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percentage, chlorophyll a, b and total and the lowest pistachio blank percentage. The highest yield in the first year was
obtained from the combined use of ammonium sulfate, 250 g of potassium sulfate and 45 g of humic acid. Combined
application of ammonium nitrate and 250 g of potassium sulfate and 45 g of humic acid resulted in the highest diameter
and branch length in the second year of the experiment. The highest indehiscence percentage and carotenoids and the
lowest amount of pistachio blank percentage in the second year were obtained from the combined treatment of
ammonium sulfate, 250 g of potassium sulfate and 45 g of humic acid. Most chlorophyll a, b and total were obtained
from combined consumption of urea, 250 g of potassium sulfate and 45 g of humic acid. The highest yield of the
second year was obtained due to urea consumption, 250 g of potassium sulfate and 45 g of humic acid. Nitrogen is a
component of amino acids, proteins, nucleic acids and enzymes and plays a major role in plant physiology, vegetative
growth, chlorophyll formation and fruit and fruit production. Potassium is also one of the elements required by the
plant that plays an important role in photosynthesis and transport of carbohydrates. The organic acids in humic acid
cause the chelating of many nutrients and increase their availability to the plant. By using these substances and its
positive and stimulating effects on plant growth and increasing root growth and its absorption power, nutrient uptake,
yield is increased.

Keywords: Blank percentage, Chemical fertilizer, Pistachio Badami Sefid-e-Mehvalat variety, Plant nutrition,
Yield
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Table 1- Characteristics the soil of pistachio orchard
e . & Calar
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Table 2- ANOVA for the effect of different concentrations of Nitrogen, Potassium sulfate and Humic acid on the

vegetative and yield traits of pistachio cv. Badami Sefid-e-Mahvalat in 2019 and 2020

©la o (ilbe
gl S e a0 Mean squares
Vear SOV &3 FEARRA 5L Job 551 P RCEGEW SS9y
Df Branch Branch vield Indehiscence Blankness
diameter length percentage percentage
B‘f"*k 2 0.05 ™ 3,51 24.14* 58.14™ 17.06"
ocC
Nitr%;?:rf(N) 3 0.81** 4.77* 44.39%* 103.96 * 70.90*
oy g
Potasium Sulfate 1 2.82%* 26.70*%* 184.86** 315.18** 59502**
(S)
égig Hu“;}“:;‘”c i*é‘”('H) 1 1.54%% 35.43%* 103.78** 157.68* 123.52%
NxS 3 0.13 ** 1.25m 1.18™ 19.68"
33.85™ 9.68
NxH 3 0.02 4.39% 2.45" 27.24" 6.74"
SxH 1 0.03™ 6.09% 5.58" 13.02" 31.68™
NxSxH 3 0.08* 1.32m 1.29™ 2.68"™ 5.24ns
E":r; 30 0.02 1.54 5.76 30.90 21,377
“é’“\;’(;)f’ - 357 12.15 26.80 7.48 21.19
. 0
B‘i)fk 2 0.02 0.90™ 65.88™ 11.31% 19.56"
Nit:)g;fm) 3 0.80%* 12.34%* 220.73%* 138.18™ 109.91**
eoly Sligu
Potasium Sulfate 1 3.87%% 33.55%* 1532.95%* 540.02%* 705.33**
1399 _gm(S) el
2020 o 50 . ) 1 3.36%* 37.47%% 932.80%** 285.18*% 114.08*
umic acl
NxS 3 0.12m 0.20™ 86.53* 18.79™ 22.38"
NxH 3 0.17* 3.03™ 10.30" 6.74" 2.47m
SxH 1 0.34%* 0.48"™ 98.55™ 22.68™ 1.33m
NxSxH 3 0.40%* 1.69™ 10.16™ 5.68" 18.50"
E":;r 30 0.05 1.56 26.89 54.93 21.18
“éf\“/“(;/”)f” - 451 11.69 24.11 11.07 21.28
. 0

Ebsize pae ™ 5 00130 oV sl prdaw )3 5 jixe (s gy Fg*F
** and *: Significant at 1% and 5% of probability levels, respectively, and ™: Non-significant
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Table 3- Triple effects of Nitrogen x Potasium sulfate x Humic acid on vegetative and yield traits of pistachio cv. Badami
Sefid-e-Mahvalat in 2019 and 2020

355 glgl , S I " e
J S el OWgoo S S 5 Sos s Job 4L b3
Year 4,"”"“’ Potassium - 5‘& Blankness Indehiscence Yield Branch Branch
Nitrogen sulfate (g) Humic (%) (%) (kg.tree)  length (mm)  diameter (mm)
forms acide (g)
0 0 3.54] 6.64 f 4.05h 66.66 e 32a
ol 45 3.88 ghi 10.5 abcd 5.81 fgh 74 bede 24 bed
Control 250 0 3.86 hi 9.87 bcde 6.55 efgh 69.33 cde 23.33 bed
45 3.98gh 11 abc 9.29 bedef 76 abcd 21.33 bedef
0 0 3.96 ghi 8.39 ef 5.02 gh 72 cde 28 ab
o) 45 4.10 fgh 1249 a 7.73 defgh 74 bede 22.33 bede
Urea 250 0 441 cd 10.74 abcd 8.82 cdefg 84.33a 14.66 ef
1398 45 511a 12.53 a 12.59 abc 81.66 ab 14 f
2019 ool ool 0 0 3.731j 9.12 cde 7.41 defgh 70.66 cde 25 abc
powigel Clagw 45 4.13 efg 10.59 abcd 9.88 bcde 75.66 abcde 21 bedef
Ammonium 250 0 4.28 def 10.24 bcde 10.04 bcde 75.66 abcde 19 cdef
sulfate 45 4.65 be 10.94 abed 15.75a 78.33abc 16.33 def
ol ol 0 0 3.94 ghi 8.88 de 6.96 efgh 68 de 26 abc
Parssl Sre 45 4.28 def 9.17 cde 9.05 cdef 72.33 cde 24.33 abc
Nitrate 250 0 4.35 de 10.99 abc 11 bed 72.66 bede 19.33 cdef
ammonium 45 481b 114 ab 13.27 ab 76.33 abcd 18.33 cdef
0 0 417g 743g 952¢ 59.66 d 29.66 a
-l 45 4.76 ef 9.44 efgy 13.47 fg 62.66 bed 25.33 abc
Control 250 0 4.83 ef 10.05 cdef 14.78 efg 63.66 bcd 25 abcd
45 5.04 de 9.91 def 24.49 cd 66.66 bcd 22.66 abcdef
0 0 4.67 ef 8.96 fg 12.67 fg 62 cd 28.33 ab
o) 45 4.94 de 11.41 bede 18.52 efd 65.66 bcd 20.66 bcdefg
Urea 250 0 4.94 de 10.24 cdef 26.32 bed 70 abcd 15.33 fgh
1399 45 5.93ab 14.2a 43.09 a 75 ab 14.66 gh
2020 ) 0 0 4.52 fg 9.42 efg 15.27 efg 64.33 bed 23.33 abcde
posigel e 45 4.88 def 11 bede 22.32 cde 68.66 abcd 22.66 abcdef
Ammonium 250 0 543 ¢ 11.2 bede 24.41 cd 71.66 abcd 17.33 defgh
sulfate 45 5.61 be 12.1 be 34.25b 79.33a 12.33h
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ammonium 45 6.19a 13.05a 30.16 bc 72.66 abc 16 efgh
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Table 4- ANOVA for photosynthesis pigmants leaf pistachio under the influence of different treatments in 2019 and 2020

Ol (be
Mean squares
Jw 8 e RS Mg, a Judo IS b Jidy 5 JS Jadg S
Year S.0.V Df Carotenoid Clorophyll a Clorophyll b clorophyll Total
Sk 2 0.006" 0.15™ 0.19 0.68%*
Block
. Oi9A 3 2.34%* 1.11%* 1.74%* 5.63**
Nitrogen (N)
”:"“*’ My 1 11.60%* 8.44%* 14.59** 45.26%*
Potasium Sulfate (S)
1398 Sosed ol
2019 o9 % 1 8.45%* 3.51** 5.90** 18.53**
Humic acid (H)
NxS 3 0.66** 0.50** 0.76** 2.42**
NxH 3 0.23** 1.16** 1.22** 4.32**
SxH 1 0.54** 0.08™ 0.30™ 0.06™
NxSxH 3 0.20** 0.18* 0.23™ 0.81**
e 30 0.01 0.05 0.11ns 0.14
Error
et 5 - 5.11 10.99 10.66 7.23
C.V (%)
Sk 2 0.001ns 0.27ns 0.65* 1.77%*
Block
o 3 1.97** 1.50%* 0.73** 4.23**
Nitrogen (N)
el Al 1 9.17% 6.68%* 7525 28.33%
Potasium Sulfate (S)
1399 Seoged o 1 8.14** 8.91%* 3.76** 24.28%*
2020 Humic acid (H)
NxS 3 0.56** 0.48** 0.11" 0.73™
NxH 3 0.55** 0.60** 0.42" 1.52%*
SxH 1 0.02* 0.07™ 0.01" 0.15™
3 0.12** 0.18™ 0.17" 0.60™
NxSxH
b= 30 0.006 0.12 0.15 0.29
Error
S - 3.5 15.29 11.63 9.68
C.V (%)

Gbsme pae ™ 5000 0 o YV Jlasn o )3 45 dme o yay g
**and *: Significant at 1% and 5% of probability levels, respectively, and ™: Non-significant
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Harbone & Dey, ) 50 YU Coyus & 1) Judg S ol5ue jliw
S awgd aliSS) oy il a8 2l LS e gols (1997
Slilges (sloogS” lize 3131 Loss (JS 5 8) Jido 5 as8ip)S
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(Aryakia et al., 2017)
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Table 5- Interaction effects of Nitrogen x Pottasium sulfate x Humic acid on photosynthetic pigments leaf of pistachio in

years 2019 and 2020
395 Elgil o KV . . . .
Ju e by OlWgu Seoged Mgy, a Judg 5 b Jadg 5 IS Judg 5
Years Ni 9 Potassium SR Carotenoid Clorophyll a Clorophyll b Clorophyll Total
itrogen sulfate (g) Humic (mg.g FW?) (mg.g FW?) (mg.gFwW1) (mg.g FW?)
forms acide (9)
0 0.75k 0.82] 1.85i 2.66 |
18l 45 1.81i 1.58 hi 2.1 hi 3.69 jk
Control 250 0 1.87 hi 2.08 defg 3.18de 5.26 fgh
45 2.45 f 2.23 cdef 3.1 def 5.33 efg
0 0 0.87k 1.19ij 2.21hi 34k
o) 45 2.66 ¢ 2.43 bed 3.31 cde 5.74 ef
Urea 250 0 2.55 ef 2.02 efg 2.83 efg 4.86 gh
1398 45 3.19 be 36a 491a 852a
2019 il il 0 0 211g 1.84 fgh 2.82 efg 4.67 hi
parysl = Ey 45 2.95d 2.51bc 3.42 bed 5.93 de
Ammonium 0 2.57 f 2.37 cde 3.22 cde 5.59 ef
sulfate 250 45 331b 2.46 bed 3.93b 6.39 cd
el 0 0 151] 1.74 gh 2.35 ghi 4.09 ij
Passel Sry 45 2.04 gh 1.58 hi 2.56 fgh 4.14 ij
Nitrate 250 0 3.05 cd 2.81b 3.76 bc 6.58 ¢
ammonum 45 359a 2.82b 45a 7.32b
0 0 112k 1.09i 2.14h 3.23]
ol 45 2.16 fg 1.52 ghi 2.89 fg 4.42 hi
control 250 0 1.72i 2.01 efg 3.41 cdef 5.42 efg
45 2.27f 2.42 cde 3.67 bede 6.09 de
0 0 1.28] 1.39 hi 2.49 gh 3.88j
o) 45 2.81d 2.64 bed 3.53 bedef 6.18 cde
Urea 250 0 21g 2.23 def 3.34 def 5.56 defg
1399 45 3.36b 38la 441a 8.23a
2020 ] 0 0 1.88h 1.82 fgh 32¢f 5.02 gh
posigel Mg 45 24 3.05b 3.31 def 6.37 cd
Ammonium 250 0 2.76 d 2.17 def 3.88 abed 6.06 def
sulfate 45 3.75a 2.98 be 4.05 abc 7.03 be
) 0 0 1.79 hi 1.71 fgh 3.05 efg 4.76 ghi
pogel Sy 45 2.18fg 1.91 efgh 3.24 def 5.15 fgh
Nitrate 250 0 317¢ 2.26 def 3.27 def 5.53 defg
ammonum 45 3.48b 3.22b 4.15ab 7.37ab

Al I3 e 10)3 B Jlain] s 13 LSD (03] slis p Syniie B K Jilis gl slanSikio gty 5
In each column means with the same letter are not significantly different at 5% of probability level based on LSD test.
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