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ABSTRACT 
 
 In this article studied, the effect of amino acids spray together with tree nutrient elements such as N, P, K 
on the Ohadi cultivar of pistachio was studied in the gardens of Iran Research Institute of Pistachio in Kerman 
Station. The experiment was done as a complete randomized block design with 5 treatments in three replicates. 
Then, nutrient control such as Cu, Mn, Mg, Ca, Fe, P, Zn and K were measured in fruits and leaves. The data 
were analyzed by SPSS software version 12.0, in the meaningful level of 5%. For comparing the variables, the 
unilateral variance analysis and Duncan test were used. The results were shown that treatments of amino acid 
had a significant effect on elements accumulation in leaves and fruits compared with the sample plants. 
Treatments, were used the significant change in the contents of some elements Mg and K of fruits, Ca, Fe, P, Zn 
of leaves and also P in leaves and fruits. Therefore, using amino acids containing of nutrient elements could 
change the amount of pistachio elements accumulation that could cause alteration in other qualitative and 
quantitative parameters. Because of, these elements play an important role in other process such as fruit growth 
and photosynthesis, This way of spraying could be as an appropriate method for replacing different fertilizers of 
pistachio. 
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Introduction 
 
 Pistachio production has a historical 
background in Iran and Iranian know its properties 
especially for increasing intelligence and its vital 
properties. Ohadi cultivar of pistachio is one of the 
widest commercial cultivars in Iran. 
 The production of hollow fruits (without kernel) 
is not only in pistachio but also is common in the 
other fruits. Since some of the plant organs such as 
fruit to total plant require to nutritient foods e.g. more 
calcium or in the early of sprig season, when the roots 
could not absorb the nutritient elements because of 
soil low temperature, they need the nutritient foods 
such as Br and zinc, severally, that by solution 
spraying, when the shoots are swelling, we could 
satisfy their need, easily [1,2,8]. 
 Nowadays, solution spraying of nutritient 
elements became as a common method in most 
gardens and its optimal effects on the growth 
characteristics, fruit performance and its quality are 
so obvious. In the fast growth period in which the 
competition for nutritient elements absorption 
between vegetative and generative organs and roots 
decrease the roots activity, therefore, the absorption 

of nutritient foods decrease by solution spraying, in 
the end this competition will decrease [16]. 
 The utilization of foliar feeding consists of 
foliar feeding with nutritient elements, foliar feeding 
with carbohydrates and foliar feeding with organic 
materials. The virtues of foliar feeding included as 
the following: 
- Low absorption of elements in soil, 
- Decreasing the roots activity during the vegetative 
and yield fruit stages, 
- Making rich the agricultural and animal 
productions [4,5,11]. 
 The aim of this research is to study the 
accumulation changes of some important nutritious 
elements in the Ohadi Cultivar of pistachio under 
the treatment of amino- acid solution spraying.  
 
Methods and materials  
 
 Present search was done because of the effect of 
solution spraying of some amino-acids complexes 
on nutrient elements, content of Ohadi Cultivar 
(Fandoghi) in 2009. This study was done in the 
garden of Iran Research Institute, Kerman Station 
on the Ohadi Cultivar. The age of tested trees was 
about 30 years. In this garden, irrigation was done 
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with the period of 30-35 days. The water electrical 
conduction was about 2/5 Deci Zimens/ meter. This 
experiment was done in a complete randomized 
complete block design (RCBD) with 5 treatments in 
3 replicates on the Ohadi Cultivar. Solution spraying 
of each treatment was done in two stages (15-30 
May) with the recommended quantities related to 
fertilizer on 3 trees for each treatment. Treatments 
were done in two periods in this manner: 
1- The first stage of solution spraying was done in 
the time of endoscope growth. 
2- The second stage of solution spraying was done 
in the time of endoscope growth completion. 
The considered treatments consist of: 
1- The control treatment which was irrigated with 
water (Control) 
2- Complex of free acid amino with phosphorous 
(AA+P) 
3- Complex of free acid amino with potassium 
(AA+K) 
4- Free amino acid complex with P, K, N. 
(AA+NPK) 
5- Free amino acid (AA) 
 Solution spraying was done in the morning (at 7 
A.M.) under the condition that the minimum of 
temperature and maximum of humidity were 
governed on the region and the conditions were 
provided for surface absorption in the crest by a 100 

liter barrow sprayer and it was done to the extent 
that all of leaves become wet. The solution spraying 
of each row contains of several treatments and each 
treatment consists of three and among each row, 
several rows were considered as a guard. After the 
second stage of solution spraying in on turn, the 
sampling was done for measuring the amount of 
spraying effect with amino acid on the amount of 
elements absorption in fruits and leaves, 
accidentally. Then the sample were dried in the 
mortar and then they were broke into small pieces in 
a mill. After that they were transferred through a 
screen for determining the amount of Ca, Zn, P, N, 
Fe, Mn, Br and Cu were transferred to a laboratory.  
 After acidy digest of samples, the amount of 
considered elements was measured by the atomic 
absorption machines and photometer fleme. All 
resulted data from variables measurement were 
analyzed by SPSS Software version 12.0, in the 
significant level 5%. For studying these differences 
in this software, the unilateral variance analysis and 
Duncan test were used. 
 
The characteristics of sprayed amino acid: 
 
 The characteristics of amino acid which were 
used in this solution: 

 
Percentage Name of the amino acid 

11/3 Hodroxyprolin 
4/5 Aspartic acid 
3/0 Threonine 
3/9 Serine 
8/4 Praline 
0/9 Glumatic acid 

11/34 Glycine 
13/21 Alanine 

8/4 Agrinine 
4/2 Methionine 
4/5 Isoleucine 

16/51 Leucine 
1/5 Tyrosine 
5/1 Phenylalanine 
5/1 Lysine 
3/0 Histidine 
5/1 Valine 
0/3 Sisteien 
0/4 Asparghen 
0/4 Treptophan 

 
Results: 
 
 Data show that the effect of treatments on Cu 
accumulation of fruits and leaves was not the 
significant in level of 5%. Therefore, we could not 
expect that the application of amino acids or nutrient 
elements NPK could change the quantity of leaves 
and fruit Cu of pistachio. 
 But generally, the amount of leaves Cu in 
comparism to the Cu fruits less in all treatments. 
Amino acid treatment had a great effect on the 
amount of fruits Mn as the minimum level of Mn is 

related to the sample and the maximum of it is 
related to AA+P treatment in which the quantity of 
Mn was approximated 35ppm. In the other treatment, 
the quantity of fruits Mn is in the medium level. 
 Treatments had not any significant effect on the 
leaves Mn accumulation and only the amount of 
fruits Mn under the influence of treatment had a 
significant increase in the level of 5%. The effect of 
treatment on the accumulation is not significant but 
these treatment had a significant effect on the amount 
of leaves Zn. According to treatment of AA 
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decreased the amount of leaves Zn and it was 
achieved the extent of 7.5ppm. 
 But in the treatments of AA+K and AA+P, it 
was in the maximum level, about 10ppm. Generally 
the studies show that the increasing difference was 

not high in relation to the control. The effect of 
treatments of fruits Fe was not significant and the 
amount of fruits Fe is about 60ppm. From control 
treatment to AA treatments amount of Fe was 
decreased. 

 
 It means that the maximum amount of leaves Fe 
in the control is about 160ppm and its minimum 
relevant to AA treatment is about 60ppm. Based on 
the data, using the nutrient elements NPK increases 
the leaves Fe to the AA treatment. The analysis of 
data relevant to the fruits Mg measurement will be 
determined that the effect of treatments on the 
amount of fruits Mg is not significant and there is no 
considerable difference in the level of 5% in the 
amount of fruits Mg accumulation. 
 But the effect of treatments on the amount of 
leaves Mg is significant. The treatment of AA+PK, 
AA+P decreases the amount of leaves Mg 
accumulation in comparison control according to the 
minimum level of leaves Mg related to the treatment 
of AA+P, is about 0.5ppm. 
 But generally, the amount of fruits Mg in 
relation to the leaves Mg is less. The effect of 
treatments on Ca is not significant. But the effect of 
treatments on the leaves Ca accumulation is 
meaningful, as the maximum amount of it relevant to 
the treatment, AA+P that is about 2.5ppm. In the 
other treatment, the quantity (amount) of leaves Ca in 
comparison control is less.  
 But the leaves Ca changes are not to significant 
but in any case, the effect is so optimal, however, the 
amount of leaves Ca changes in relation to fruits Ca 
is so high. The minimum amount of fruits K 
connected to AA treatment about 1.75ppm. 
 But the other treatment have not any significant 
difference with each other. The effect of treatments 

on the leaves K of Ohadi Cultivar is not significant. 
The total level of Ca in the leaves and fruits is the 
same. The effect of treatment in the leaves and fruits 
is significant, but the effect of other treatments is so 
different. 
 There is a significant difference in the amount of 
fruits P between two treatments, AA and AA+P and 
the amount of fruits P in AA is less than AA+P 
treatment. But there is not a significant difference in 
the amount of fruits P in all treatments. However, 
about the leaves P, it is necessary to mention that the 
treatments of AA+P and AA+NPK have minimum 
level and the other three treatments have a maximum 
level. The control treatment has a maximum level of 
about 0.12. 
 
Discussion: 
 
 When the stomata are closed, the nutrient 
solution and available elements in water are absorbed 
through cuticle. This event could occur in night. 
Using the radio nucleotides in night and its 
absorption was approved in most scientific reports 
such as in persimmon (Diospyros discolor). 
 The phosphate absorption was proved through 
this way. If the phosphate is used as the fertilizer in 
soil, it will bind to the soil particles and in addition to 
the soil hardening, it can't absorb the plants roots. 
When the aerial stomata are close from morning to 
the evening, the absorption of materials are doing 
through the hydathode and cuticle. 
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Fig. 1: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruits and leaves' Cu accumulation of Ohadi Cultivar. 
 

 
 
Fig. 2: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' Mn accumulation of Ohadi Cultivar. 
 

 
 
Fig. 3: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' Zn accumulation of Ohadi Cultivar. 
 

 
 
Fig. 4: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' Fe accumulation of Ohadi Cultivar. 
 

 
 
Fig. 5: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' Mg accumulation of Ohadi Cultivar. 
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Fig. 6: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' Ca accumulation of Ohadi Cultivar. 
 

 
 
Fig. 7: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' K accumulation of Ohadi Cultivar. 
 

 
 
Fig. 8: Comparison the effect of amino acid treatment (AA) and nutritient elements (N, P, K) on the quantity of 

fruit and leaves' P accumulation of Ohadi Cultivar. 
 
 Of course, the efficiency of this method is low, 
because the hydathode is always open but aperture 
diameter in comparison stomata is so less. The 
cuticle absorption also due to its less relative 
impenetrability to the water and solutions has a 
efficiency in this field. We should note that the 
number of stomata are more in the under surface of 
the leaves and the absorption of spray fertilizers is 
being done in this part.  
 Any amount become more leave surface, the 
number of stomata also are more and as the result, 
the absorption will be done in best way. The high 
density of stomata could help obviously and 
compensate the leave surface in some extent but the 
leave surface due to having the cuticle surface is so 
important. Amino acid treatment with nutrient 
elements such as N, P, and K increase the leaves 
surface of Ohadi cultivar. 
 P is as a root fertilizer increase the root 
performance and growth and also increase water and 
mineral absorption and finally the quality of raw sap 
complex will rise 
 Transforming this type of sap to the leaves will 
cause the cellular division and the better growth of 

plant's leaves and the leaves' expansion will be better 
under the studied plant at the end, leave surface in 
the above mentioned optimal treatment increase, 
significantly. P will increase the quantity of crop and 
its quality. 
 Because of associated in nitrogen metabolism 
with treated amino acids increase the plant nitrogen 
feeding and helps the growth of leaves. In the other 
report which published in 2000 indicates that foliar 
treatment of nutrient elements had an effect on some 
tree species such as two types of pines. In the above 
study, treatments were consisted of N, P and Sulfur. 
 These treatments caused the change in the 
internal concentration of some elements such as n, P, 
K, sulfur, Ca and Mn especially in pines. Therefore, 
foliar treatment could effect on the nutritent 
relationship of plant. In general, we could conclude 
that solution spraying with the above mentioned 
treatment included amino acid treatment without the 
elements such as N, K and P and also the treatment 
with these elements are useful and could increase the 
quality and the performance of Ohadi Cultivar, 
significantly. 
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 This effect of treatments' solution spraying on 
the leaves could be relevant to the pistachio's fruit 
and kernel. Therefore, by considering this study and 
the other studies relevant to it, the better planning 
must be dine for using the applicable nutritent 
solutions as a spray in the pistachio gardens that this 
issue has extensive aspects. 
 It will be better to study the several cultivars of 
pistachio under these treatments in a near future and 
the cultivar consider as the statistical factor until 
determine the efficiency of different pistachio 
cultivars in response to amino acid solution spraying. 
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