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Evaluation the effects of some pesticides on Heliothis armigera Hubner (Lep.: Noctuidae) in pistachio
orchards in Sirjan area.
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Abstract:

Helicoverpa (=Heliothis) armigera Hubner is one of the pests in pistachio orchards that its
population increased in recent years in Iran, especially in Sirjan area, Kerman province. The
larvae drill the young fruit and eat of the inside parts of fruit. The effect of some pesticides in
Sirjan Bonyads pistachio orchards has been examined. This study carried out in 2016 and 2017.
In 2016 which the population of pest is low the effects of Indoxacarb SC 15% (400 cc),
Thiodicarb SC 53% (2 L), and phosalon EC 35% 3 L, lufenuron EC 5% 1.5 L (per 1000-liter
water) were examined. The effect of Indoxacarb, Thiodicarb and phosalon on the pest larva's on
infected clusters are 93.75%, 63.3% and 50% respectively and not significant difference
according Duncan's multiple test. In 2016 spraying at 2 weeks after first pest observation on
pistachio is better than 1 week. In 2017 the pest population is high, in this examination 1 and 2
time of spraying were examined. In This experiment the effects of Indoxacarb SC 15% (400 cc),
Thiodicarb SC 53% (2 L), and Phosalon EC 35% (3 L), Tebufnoside SC 20% (1 L), Metasystox
EC 25 % (1.5 L) and also the mixture of Indoxacarb and Thiodicarb were examined. The results
showed that one time spraying at 1 week after flying peak of adult moths, Indoxacarb, Thiodicarb
and a mixture of them has significantly better effects on pest than other poisons. In respraying at
1 week after first time, only Thiodicarb and mixture of Thiodicarb and Indoxacarb can reduce
the pest damage. According to this study it is necessary to determine the pest population. if the
population is low, when the pest caused economic damage spraying done. If observation shown
high population and damage it is necessary to spraying at flying peak of adult at first time and if
damage continue, spraying can repeated at 1 week after first time with above effective
compounds. The studies were shown that some none chemical methods such as using the
pheromone traps, weed control, good winter tillage and protection of biological agents can useful
to decease the pest population.

Key word: Pistachio, Helicoverpa (=Heliothis) armigera, chemical control, Heliothis control.
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The effect of processed Kaolin on reduction of sunburn on Pistachio leaf and Fruit .
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Abstract:

Pistachio is one of the most important horticultural products in Iran, due to the gradual climate
change over recent decades; its performance is affected every year due to intensity of sunlight
and sunburn. In order to investigate on the effect of foliar application time and concentration
of one type of aluminum silicate (kaolin) on reducing sunburn damage on leaf and fruit of
pistachio, a factorial experiment in a randomized complete block design in an orchard with
12-year-old pistachio trees Kalleh-Ghouchi cultivar was conducted in Ravar area of Kerman
province during years 2016-2017. In this experiment, the first factor or time of spraying
consisted of two times: August + September and July + August + September; and the second
factor was the kaolin spray concentration at three levels of 0, 3 and 5%. The measured traits
in the plant were: fruit fresh weight, nut dry weight, nut ounce, blank percentage, sunburn
percentage in fruit, early splitting percentage, irregular fruit cracks percentage, leaf
chlorophyll index, current season growth of shoots, percentage of fallen generative buds. In
this study, the effect of spraying time, kaolin suspension solution concentration, and also their
interactions, had a significant effect on all quantitative, qualitative and physiological
characteristics of pistachio Kallen-Ghouchi cultivar. The results showed that interaction of
application of 5% kaolin suspension solution and July + August + September spraying times
increased fruit fresh weight, nut dry weight, leaf chlorophyll index, current season growth of
shoots in compare to control. On the other hand, application of this concentration of kaolin
suspension solution at the same spraying times reduces nut ounce, blank percentage, sunburn
percentage in fruits, early splitting percentage, irregular fruit cracks percentage, and
percentage of fallen generative buds.

Key words: Aluminum silicate, Kalleh-Ghouchi cultivar, Radiation stress.
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Determination of optimum conditions for separation of suspected pistachio fruit to aflatoxin
contamination in the orchard with water floatation method
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Abstract:

One of the serious issues that today poses the quality of this product is the presence of aflatoxin
In pistachios. The purpose of this study was to determine the optimal conditions for isolating
suspected pistachios by water flotation method in different conditions (for dipping
temperature and product to water ratio). Sampling from suspected pistachio to
contamination contains, soft hull early splitting, dried hull early splitting, soft hull cracked
pistachio, dried hull crack pistachio, damage of pest and pistachio in contact with surface
of soil poured was carried out. Factors included water temperature (3 level; 15, 20 and 25
°c) and pistachio - water ratio (3 level; 1:4, 1:8, 1:12). In each of the above states, the
percentage of pistachios in the surface, middle and under water was counted. Based on
the results, the effect of different treatments of temperature and pistachio to water ratio on
pistachios in surface, middle and underwater conditions was significant. The highest
amount of surface pistachios (50.8%) was isolated at 15 ° C temperature and the ratio of
pistachio to water was 1 to 8. In most of the treatments, the amount of pistachios in the
middle of water was zero or 0.1%. This result shows that most pistachios tend to be on
the surface of water or underwater. Also, the lowest level of separation of underwater
pistachios (49.1%) was observed at 15 ° C and the ratio of pistachio to water was 1 to 8%.
In fact, this treatment showed the highest amount of surface pistachios and according to
the objectives of the research, it is recommended as the best treatment for use in the
floating tank.

Keywords: Fresh pistachios, aflatoxin, contamination, processing, floating tank
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Ghoochi ;Ahmad-Aghaei .Owhadi and Akbari)
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Abstract:

The purpose of the present study was to investigate the relationship between ounce and kernel%
(kernel to shell) with each other and other quantitative and qualitative indices of the kernel and nut in
Iranian commercial pistachio cultivars. Four pistachio cultivars including Kaleh-Ghoochi, Ahmad-
Aghaei, Owhadi and Akbari, which constitute the main pistachio cultivar, are selected in five ounces
and then the relationship among the commercial indices of the kernel and nut were determined by
different statistical methods. The results of this study showed that the quantitative and qualitative
indices related to kernel and nut morphology reviled a significant decrease with increasing number of
nut per ounce. The nut and kernel length showed a higher relationship with ounce as compared to the
other traits. The suture opening and shell thickness had the highest coefficient of variation (C.V.),
indicating a high range of variations between different nuts in one ounce. In this study, the indices
related to the kernel were less effective than the nut on ounce index. The kernel hectoliters, which is
a valuable commercial index for determining the quality and health of the kernel, is not significantly
different in ounces, indicating no significant difference in the kernel quality of Iranian commercial
cultivars with an increase in ounces. The kernel% was significantly affected (P<0.01) by ounce in all
four cultivars. In this study, the highest kernel% was observed in Owhadi, Ahmad-Aghaei, Kaleh-
Ghoochi and Akbari cultivars, respectively. Therefore, Owhadi had the highest and Akbari had the
lowest kernel%. The findings indicated that kernel% in the round cultivars was more affected by the
shell thickness and the stretched cultivars by the kernel. The results showed that there was a negative
correlation between ounces and kernel% in evaluated cultivars. The highest negative linear
relationship between ounces and kernel% were observed in Owhadi, Akbari, Ahmad-Ahaghei and
Kaleh-Ghoochi, respectively. The analysis of variance of regression models confirmed that there was
a negative and significant relationship for Owhadi and Akbari cultivars at the probability level of 1%,
5% for Ahmad-Ahaghei and non significant for Kaleh-Ghoochi.

Keywords: Pistachio, ounce, kernel%, Iranian commercial cultivars
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Abstract:

Qazvin traditional orchard, dating back several hundred years, is one of the important genetic
resources of various cultivars of horticultural products, including pistachios. The area of these
orchards is more than two thousand hectares and the cultivars in these orchards that have
special traits have been selected by gardeners for a long time. Therefore, the present study was
conducted during the years 2016 to 2018 in order to identify the best cultivars for use in
breeding programs. First, the whole traditional orchard was divided into 20 regions according
to the map of the traditional orchard organization and the geographical location of each tree
was recorded by GPS, then the morphological characteristics of each genotype (both in situ
and in the laboratory) were recorded. Traits and genotypes were evaluated according to the
National Guidelines for Differentiation, Uniformity and Stability Tests (DUS) using the
guidelines of the International Union for Conservation of New Plant Cultures (UPOV).
Evaluated traits included flowering start and end time, terminal leaflet shape, flower bud color,
flower bud shape, inflorescence axis length, current branch growth length, number of leaflets,
fruit splitting percentage, early splitting, number of initial branches of fruit cluster, percentage
of blankness, kernel taste, kernel weight and kernel color. Based on the evaluations, 7 cultivars
were identified, which were divided into four groups based on the cluster test. The results
showed that Shamshiri, commercial, Madari and Baghali cultivars were in the same group and
therefore were more similar to each other. Kalebozi, Akhtezoghali and Badami cultivars were
also divided into independent groups.

Keywords: Evaluation, grouping, morphological characters, genetic variation
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Evaluation of the Nano-silver application on increasing shelf life of fresh fruit Ohadi and Akbari
pistachio cultivars
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Abstract:

Fresh Pistachio is one of the most important agricultural products in the country. Due to
its very low shelf life, drying process of the product is done. One way to increase the shelf
life of products is coating of the fruits that not only improves fruit appearance, but also
increases the shelf life and quality. Nano-silver compounds have significant effects in
enhancing the shelf-life. In this experiment, 100g of Ohadi and Akbari cultivars fresh
samples without branches isolated. Samples of fresh pistachio was soaked in different
treatments including control (distilled water), and nano-silver in concentrations of 120,
150 and 180 ppm for 10 minutes. Then the samples were placed at refrigerator temperature
(4 £ 2 °C) and laboratory temperature (20 £ 2 °C). Every 10 days, weight loss, fat and
soluble carbohydrate content was measured during 30 days. This study was carried out
based on a randomized complete design in factorial basis with three replications.
According to the results, the weight loss did not depend on the type of cultivar and the
lowest and highest weight loss was observed for both Ohadi and Akbari. The effect of
ambient and refrigerator temperature had a significant effect on the weight loss of the
samples and the weight loss at ambient temperature was more than the refrigerator
temperature. According to the results, the amount of carbohydrates did not change with
the concentration of nano compounds but its amount varied in different varieties. The
amount of soluble carbohydrate did not depend on the storage temperature and had no
relationship with weight loss and fat content. In total, according to the results, the
treatment containing a concentration of 150 mg / L nano silver at refrigerator temperature,
had the lowest weight loss (21.49%) and highest soluble carbohydrate (0.25%) and fat
(54.25%), selected as the best treatment.

Keywords: shelf life, quality, nano silver, fresh consumptiom:
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Abstract:

levels (0, 10 and 15 kg) and mycorrhizal fungi (Funneliformis mosseae <Rhizophahus
intraradices «Glomus iranicus sirregularis Rhizophahus) at three levels (0, 100 and 200 g
soil containing fungal spores) on seedlings of two pistachio Akbari and Badami Zarand
cultivars, with three replications (each replicate consisting of four seedlings) were studied
as a factorial split-plot in randomized complete block design (RCBD) for two years (2017
and 2019) at the Feizabad Pistachio Research Station. The results showed that the effects
of composted pistachio wastes on the amount of nitrogen, iron, zinc, manganese, shoot
height and diameter and leaf area were significant at 1% level 15 kg of pistachio waste
had the highest effect on vegetative growth and showed a significant difference with the
other two levels of waste. Mycorrhizal fungi effects on iron, zinc, manganese, leaf area
and shoot height were also significant at 1% probability level. Generally, the application
of microorganisms at the level of 100 and 200 g of fungi on the micronutrient content and
vegetative growth of seedling did not show any significant difference with control
treatment. Interaction effects of composted pistachio wastes and mycorrhizal fungi were
also significant on calcium, iron, zinc, manganese content in leaf, leaf area and shoot
height at 1% and leaf and canopy nitrogen content at 5% level.

Key words: waste compost of pistachio, mycorrhiza fungi, Iron, Zinc and seedling height.
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Abstract:

Germplasm is the main source used by the plant breeders and the most important national
treasures of any country. Iran has one of the largest and most unique pistachio forests in
the world, which is a valuable genetic resource. In order to protect of these basic resources,
Pistachio Research Center collected a heterogeneous population of over 400 Sarakhs
genotypes at Station 2 in Rafsanjan, Iran. The main objective of the present study was to
investigate the genetic diversity of male and female genotypes in this collection and
determine the genetic distance and their grouping. Detecting characteristics of each group
of these genotypes, which can be indicated the genetic value for productivity in breeding
programs was another perspective of the project. The present study was carried out in a
randomized complete block design (RCBD) with 5 replications for 3 years (2017-2019)
at Station 2 of Pistachio Research Center. The results of evaluation genetic variation with
morpho-physiological indices, phonological stages of growth and development,
qualitative and qualitative parameters related to yield showed that 188 males and 212
females of these populations are classified in 33 and 35 different genotypes, respectively.
The results of analysis of variance (ANOVA) showed that there was a significant
difference at 1% probability level between selected male and female genotypes in all
measured traits. Flowering period of male genotypes in this population was 35.2 days,
indicating significant variation at flowering time among male genotypes. Compatibility
assessments showed that among 33 male genotypes, M5 in addition to its ability to
produce suitable pollen grains had a good overlap with flowering time of commercial
cultivars including Ahmad Aghaei, Kaleh-Ghoochi and Owhadi. Genotypes M12, M13,
M14, FAM and M106 were selected as the ideal pollinators for Akbari cultivar among the
genotypes overlapping with this commercial cultivar. The mean comparison of data
indicated that there were significant differences between female genotypes in traits related

Y¢




to quantity, quality and dimensions of nut and kernel. Although the results showed that
the female genotypes didn't have the potential to be directly introduced as a valuable
commercial cultivar due to their small nut size, some genotypes have unique
characteristics, such as high kernel% (62.33, F108), the low percentage of non-splitting
(2.82, FN2) and blank (9.89, F105), which can be considered by the breeders. Grouping
genotypes based on square Euclidean distance showed that each male and female
populations were classified into 2 main groups, 5 and 6 subgroups, respectively,
confirming the existence of widespread genetic diversity in wild "Sarakhs" pistachio. The
finding demonstrated that this collection, as a valuable germplasm, has a high diversity
and breeding potential that can be used in pistachio breeding programs.

Keywords: Pistachio, Genetic diversity, Sarakhs
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Abctract:

Global warming and unusual winter heat in recent years in many pistachio areas of the Iran
has caused many problems for pistachio production. In order to study of Dormex in providing
chilling requirement of pistachio trees, this study was conducted in a randomized complete
block design with 4 treatments in 3 replications on Akbari pistachio cultivar in Anar region.
The treatments were Dormex spraying at 4% concentration, VVolk oil treatment at 4% and 6%
and control (water spraying). Flowering time, gum secretion, fresh and dry fruit yield, ounce
and other qualitative and quantitative pistachio nut were measured. The results showed that
both oils and dormex caused early flowering in Akbari pistachio cultivar. Dormex 4% foliar
application significantly prolonged flowering time so that flowering start in this treatment was
6 days earlier than volk 6%, and 13 days earlier than the control. Application of volk oil
increased gum secretion from perennial shoots, shoots and buds compared to dormex and
control treatments. Different treatments of foliar application of VOLK and DORMOX
increased the weight of pistachio yield, number of pistachio per cluster, percentage of split
nuts and decrease unsplit nut percentage compared to control.

Key words: Pistachio, Dormex, Volk oil, Flowering, Yeild
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Abctract:

Using agricultural waste and recycle them in order to production is one way of returning
capital to the agricultural sector. One of the most important agricultural waste of pistachio is
pistachio hulls after crop processing which are used in different ways. One way to use
pistachio hulls is to convert them into compost that can be used as a rich organic fertilizer in
agriculture. In the present study, which was done in station No. 2 of Pistachio Research
Institute in October 2018, after collecting the hulls, they were dried, and divided into two equal
parts (T1 and T2 treatments) and were accumulated on both sides of a chassis at a depth of 0.5
m and width 2 m. A sample of primary wastes was sent to the laboratory and microbial
population, concentrations of macro and micro nutrients, organic matter, EC and pH were
measured. Based on the results of previous studies and the deficiency of some elements in the
prototype, a number of different chemical fertilizers were added to one part of the waste. The
moisture content of the treatments was monitored regularly and monthly aerated to the
treatments. Samples were transferred to biology and soil laboratories for microbial and
chemical tests on a monthly basis. The duration of composting is related to the carbon to
nitrogen ratio. Therefore, after increasing the carbon to nitrogen ratio, the treatments were
harvested and dried. The results of monthly tests were analyzed by completely randomized
design with Duncan test at 5% level. The results showed that the increase in chemical
fertilizers decreased the microbial population during composting period. The population of
different microorganisms was also different in the two treatments. On the other hand, the
concentration of trace elements in both treatments increased over time, which was
significantly higher in the T2 treatment or in the treatment that received fertilizer, than in T1
treatment. The EC of both treatments decreased over time so that in T1 it decreased from 6.95
t0 6.17 and in T2 from 6.95 to 4.85 dS/m. But pH changed from 4.88 t0 8.70 in T1 and 8.18
in T2. The compost maturity index or carbon to nitrogen ratio decreased from 20.68 to 17.8
in Tland 14.28 in T2. Lower carbon to nitrogen ratio in T2 indicates more decay in the T2
treatment.

Keywords: Pistachio waste processing, compost, enrichment.
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Abstract:

Despite the nutritional importance and economic value of pistachio, there are still
many problems with its production, marketing and sales. Fresh pistachio has a short post-
harvest life due to its physiological, biochemical and color changes during storage.
Thereby it should be consumed shortly if not properly stored. This study was carried out
by applying freezing treatment to increase the shelf life of fresh pistachio in a completely
randomized design. Variable factors included fresh pistachio status (with and without
fleshy hull), the concentration of edible sodium alginate (0, 0.5 and 1 percent), storage
time (0, 1.5 and 3 months) at freezing temperature (-20 °C) and shelf life (0, 2 and 5 days)
after freezing elimination. Parameters measured after freezing included weight loss, lipid
content, peroxide number, soluble carbohydrates, phenolic compounds and protein
content. The results indicated that the quality of fresh pistachio reduced by increasing
storage time. Applying some treatments as freezing (especially for 1.5 months) would
preserve a variety of fresh pistachio characteristics such as lipid percentage, peroxide
number and phenolic compounds (especially when the product should be kept at ambient
temperature for 2-5 days after freezing elimination). Using edible coating of alginate,
especially at 1% concentration, preserved moisture and carbohydrate contents and also
decreased peroxide number (especially during 3-month freezing period) in fresh pistachio
nuts. Pistachio hull did not have any detectable effect on the studied factors in this
research. However, it may be effective in preventing microbial contamination of fresh

pistachio during storage.

Keywords: alginate, edible coating, freezing, hull, fresh pistachio
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Abstarac:

The common pistachio psylla, Agonoscena pistaciae is known as the key pest of pistachio
trees in Iran. This study was carried out to test effect of Chemia (wettable sulfur 80%) and
Alsupre-S (water-soluble sulfur trioxide 66%) against the common pistachio psylla, host
plant and its side- effects on natural enemy of psylla. The effect of treatments on this pest
was studied in two separate experiments, in early June 2018 in Kabutarkhan region and in
late July 2019 in Ahmadabad region. This experiment was carried out in randomized
complete block design including seven treatments and four replicates. The treatments
were 1- Chemia 5 kg. per 1000 liters of water 2- Chemia 6 kg. per 1000 liters of water 3-
Alsupre-S 800 gr. per 1000 liter of water 4- Alsupre-S 1200 gr. per 1000 liter of water 5-
Confidor with dosage 400 cc per 1000-liter water 6- Movento with dosage 500 cc liter
water 7-water as control. The results showed that 2 and 7 days after spraying, Chemia
treatments of 5 and 6 kg per 1000 with high effect percentage with Confidor insecticide
did not show a significant difference However, a significant difference was observed with
Alsupre-S and Movento treatments, which had a lower effect. In the samples 14 and 21
days after spraying, the effect percentage of Chemia treatments of 5 and 6 kg per 1000
was good and there was no statistically significant difference with Movento insecticide.
In addition, the effect percentage of Alsupre-S treatments was low in these samples. Side
—effects of Chemia treatments 6 kg per 1000 and Alsupre-S 1200 gr. per 1000 on larvae
(susceptible stages) of Oenopia conglobata were evaluated harmless. The highest amount
of total chlorophyll content was observed in the two sprays of Chemia, which was
significantly different from the control (pest control with pesticide) and did not show a
significant difference with other sulfur treatments. Therefore, the wettable sulfur of
Chemia 5 kg. per 1000 can be used in integrated management of this pest.

Key words: pistachio, psylla, Agonoscena pistaciae, wettable sulfur, Chemia, Oenopia
conglobata.
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The Effect of Emulsified Plant Oil on the chilling requirement and the Improvement of vegetative and
reproductive characteristics of Pistachio Trees
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Abstaract:

Global warming and unusual winter heat in recent years in many pistachio areas of Iran
has caused many problems for pistachio production. In order to study of plant oil in
providing chilling requirement of pistachio trees, this study was conducted in a
randomized complete block design with 5 treatments in 3 replications on Owhadi, Kole
Ghochi, Ahmad Aghaei and Akbari pistachio cultivars in three regions of Rafsanjan, Anar
and Shahr Babak. The studied treatments included foliar application of plant oil at
concentrations of 4 and 6%, VVolk mineral oil treatment at concentrations of 4 and 6% and
control treatment (water spraying). Flowering time, gum secretion, fresh and dry tree
yield, seed ounce and other quality and quantity of fruit were measured. The results
showed that both Volk oil and plant oil caused early flowering of pistachio cultivars. The
4% plant-based oil spray solution accelerated flowering time as much as 4% volk oil. The
use of Volk oil increased gum secretion from buds, twigs and perennial branches
compared to plant oil and control treatments. plant oil increased the amount of pistachio
crop in Akbari cultivar compared to control, but there was no significant difference with
Volk oil treatment. Different spraying treatments of Volk oil and plant oil increased the
weight of pistachio yield, number of pistachio per cluster, percentage of split nuts and
decrease unsplit nut percentage compared to control.

Key words: Pistachio, Plant, VVolk oil, Flowering, Yeild
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Land suitability evaluation for Pistachio zonation based on climatic data by modeling in GIS
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Abstaract:

Recent permanent trend of drought has caused of the reduction in available water
resources, a sharp drop in the groundwater levels as well as drying of the Uremia Lake
and finally increasing saline lands surrounding the Uremia Lake. In this regard, the high
economic value of pistachio crop production and its adaptation to drought conditions and
relatively saline soils have led to a significant increase in the cultivation area of pistachio
orchards in northwestern Iran in recent years. In some places, the cultivated pistachio
orchards have increased regardless of its climatic needs, and this will likely reduce crop
yields due to climate risks. Therefore, understanding the climate suitability and modifying
the crop pattern will be an essential strategy for maintaining production security and
changing the pattern of water use in the agricultural sector of the region. This study was
conducted in order to determine the climate suitability for growing pistachio orchards and
replacing it with second and third degree gardens. Suitable areas were determined by
modeling in ArcGIS software environment based on various affective climate parameters
in various stages of plant growth. Results showed that about 33.4, 60 and 12.4 percent of
the sum area of West Azarbijan, Kurdestan and Ardabil provinces were suitable (S1) for
pistachio cultivation, while, 34.7, 22.7 and 62 percent of the mentioned provinces were
classified as unsuitable (N) for pistachio cultivation respectively.The zonation maps,
showed that the main limiting of climate factors for pistachio cultivation was air
temperature at pollination stage and relative humidity percentage at pollination and fruit
growth stages in the study areas.Due to the vast expansion of the cultivated area of
pistachio orchards in the aforementioned areas and the limitation of available water
resources on the other, it is best to replace pistachio gardens with high water requirement
crops in these areas.The results could provide more reliable basis for agricultural decision-
makers and planning to provide a new model to replace the pistachio orchards with high
water consuming orchards.

Key words: Climate Zonation, Pistachio, GIS, West Azarbijan, Kurdestan and Ardabil
provinces
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Evaluating drought tolerance of pistachio genotypes Jookar 1 and Jookar 2 compared with the common
native Iranian rootstocks
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Abstaract:

Although pistachio (Pistacia vera L.) is known as a plant adapted to environmental
stresses, drought and salinity are the most important factors in reducing production and
one of the main problems to achieve the real potential of this crop in Iran. The subject of
the present project was to evaluate the drought tolerance of two genotypes "Jookarl" and
"Jookar2" as compared to two common native rootstocks "Badami Zarand" and "Qazvini",
which have tolerance to drought stress. In this regard, genotypes Jookarl and Jookar2
along with Badami Zarand and Qazvini were conducted in a factorial completely
randomized design (CRD) with 5 replications and five observations in each replication in
two consecutive years (2018 and 2019). Evaluation of drought tolerance of rootstocks was
done at three levels of normal (5-day irrigation cycle), mild stress (10-day irrigation cycle)
and severe stress (15-day irrigation cycle) using by morpho-physiological traits related to
water stress. The results of irrigation treatments in the first and second years of the
experiment showed that there was significant difference between different levels of
drought in all morpho-physiological traits with the exception of stem water percentage
and the number of main root branches. Analysis of indices related to vegetative growth
and physiological traits related to plant water status showed that Jookar2 in mild stress
and Badami Zarand and Jookarl in optimal and severe stress were selected as superior
rootstocks. Although Jookar2 showed significant sensitivity to drought in the early stages
of growth in the first year of the experiment and both vegetative growth and leaf area
decreased significantly, this sensitivity decreased in the second year of the experiment.
Evaluation of morphological characteristics of roots, crown and stem also confirmed the
superiority of Jookar2 in mild drought stress condition. However, no significant
differences were observed between the four rootstocks under normal and severe stress
conditions. The clustering of the rootstocks based on all the evaluated traits showed that
in all three irrigation conditions, Badami Zarand and Jookarl were located in the same
subgroup, which indicated the close genetic proximity of these two rootstocks. Evaluation
of three indices of uniformity, stability and viability in greenhouse and orchard conditions

screened Badami Zarand, Jookarl and Qazvini as suitable rootstocks. There was no
YA




damaged seedling in the orchard condition. The findings showed that Jookarl can be
identified as a tolerant rootstock compared to Badami Zarand and Qazvini which are
considered as the best rootstocks in Iran and drought tolerance of them has been confirmed
in several researches. Jookarl showed acceptable drought tolerance and higher vegetative
growth. Jookar2 was also significantly superior to the other rootstocks in the mild drought
stress, but its uniformity and viability were lower than the other rootstocks after
germination. In this study, Badami Zarand and Jookarl were selected as the best
rootstocks that had desirable vegetative growth, drought tolerance, uniformity, stability
and viability.

Keywords: Pistachio, Rootstock, Drought Stress, Tolerance.
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The effect of Zarkooh sulfur on growth indices and quantitative and qualitative yield of
commercial pistachio cultivars (Pistacia vera L.)
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Abstaract:
The outbreak of common pistachio psylla in recent years, on the one hand, and the inefficiency
of some pesticides have led to widespread use of various sulfur-containing compounds,
especially refinery and mineral sulfur as pesticides in many pistachio-growing areas. The
objective of the present project was to investigate the effects of using Zarkooh Mineral Sulfur
as a pesticide on indices related to vegetative growth, horticultural aspects and quantitative
and qualitative performance of three commercial pistachio cultivars including Ahmad Aghael,
Owhadi and Akbari. In this regard, The project was conducted by foliar Zarkooh Sulfur spray
with concentrations of 25, 35, 45, 60 and 70 kg in 1000 liters of water for Ahmad Aghaei; 20,
30, 60 and 70 kg in 1000 liters of water for Owhadi and 20, 30 and 60 kg in 1000 liters of
water for Akbari along with three treatments including 0.5 liter of Confidor and 0.5 liter of

Movento pesticides in 1000 liters of water and control (water and soap spray) in a randomized
complete block design (RCBD) with 10 replications and 2 observations in each replication for
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16 traits related to vegetative growth, leaf dimensions, canopy, leaf and fruit temperatures and
times of nut filling and ripening and 6 repetitions and 2 observations in each repetition were
evaluated for 13 indices related to quantity and quality of the yield during 2019-2020 years in
Anar, Kerman, Iran. The results showed that Zarkooh Sulfur spraying along with the increase
in the common pistachio psylla population from June to the time of nut ripening in three stages
as pesticides compared to the control, Movento and Confidor had no significant effects on
traits related to vegetative growth including length and diameter of new branch, internode
distance, leaf dimentions and leaf area. Also, none of the treatments induced regrowth by the
formation of new leaves at the end of branch. High concentrations of Zarkooh Sulfur spray
(60 and 70 kg) with more effective control of psylla increased the health and durability of the
leaves on the branches and as a result reduced the temperatures of leaves, canopy and fruits.
The effect on reducing fruit temperature was not significant compared to pesticides. In
addition, the high concentrations of Zarkooh Sulfur spray accelerated the nut filling and
ripening processes compared to control and pesticide treatments. This effect on the
acceleration of fruit ripening had more than the nut filling. Evaluation of 13 traits related to
quantity and quality of yield in the three commercial cultivars showed that spraying the
effective concentrations of Zarkooh Sulfur caused a significant decrease in number of nut per
ounce and a significant increase in kernel percentage in Ahmad Aghaei cultivar; A significant
increase in the percentage of splitting nut and a significant decrease in the percentage of closed
nut in Ahmad Aghaei and Owhadi cultivars compared to control and pesticides. The
dimensions of the kernel in Ahmad Aghaei and Owhadi and the dimensions of fruit in Owhadi
were significantly affected by the higher concentrations of Zarkooh Sulfur spray. Fresh fruit
yield in Ahmad Aghaei and dry nut yield in all three commercial cultivars were affected by
spraying effective sulfur concentrations (60 and 70 kg). In general, the evaluation of the
studied indicators using univariate and multivariate statistical methods on Ahmad Aghael,
Owhadi and Akbari cultivars in the present project and its comparison with two other projects
of this research showed that the correct and timely application of Zarkooh Sulfur as a pesticide
in effective concentrations, including 60 and 70 kg in 1000 liters of water by better controlling
the common pistachio psylla and reducing its damage and following increasing the health and
durability of the leaves on the branches, the photosynthesis process and the acceleration of nut
filling and ripening increased the quantity and quality of the yield. The concentrations below
60 kg of foliar Zarkooh Sulfur spray were less efficient and concentrations below 30 kg were
evaluated as inefficient.

Keywords: Pistachio, Common Pistachio Psylla, Zarkooh Sulfur, Horticultural Aspects.
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Evaluation of Salinity tolerance of pistachio genotypes Jookar 1 and Jookar 2 compared with the
common native Iranian rootstocks
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Abstaract:

The aim of the present project is to evaluate the salinity tolerance of two genotypes "Jookarl" and "Jookar2"
in comparison with two native rootstocks "Badami Zarand" and "Qazvini". In this regard, Jookarl and Jookar2
along with Badami Zarand and Qazvini were conducted in a completely randomized design (CRD) with five
replications during 2018 and 2019 years. Evaluation of salinity tolerance of genotypes and rootstocks at three
levels of normal (EC less than 1 dSm-1), moderate stress (EC 8 dSm-1) and severe stress (EC 16 dSm-1) were
used by morpho-physiological traits related to salinity stress. The results of different salinity treatments in the
first and second year of the experiment showed that salinity caused significant differences among levels of
normal and salinity in most of the measured traits, causing physiological disturbances in the rootstocks.
Evaluation of indices showed that Badami Zarand, Jookarl and Qazvini rootstocks had higher salinity
tolerance than Jookar2. Although Jookar2 was a suitable rootstock under moderate saline stress condition, this
rootstock showed sensitivity to severe salinity stress condition. Analysis of parametres related to vegetative
growth revealed that Jookarl and Qazvini were selected as superior rootstocks uhnder normal and sever
salinity conditions, respectively. In this project, Qazvini was less affected by salinity and showed the least-
damaged seedlings. Evaluation of three indices of uniformity, stability and viability in greenhouse and orchard
conditions screened the Badami Zarand, Jookarl and Qazvini as suitable rootstocks. There was no damaged
seedling in the orchard condition. In this study, Qazvini and then Jookarl and Badami Zarand, respectively,
were selected as the best rootstocks that had desirable vegetative growth, salinty tolerance, uniformity, stability
and viability.

Keywords: Pistachio, Rootstock, Salinity, Tolerance
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Economic analysis of pistachio trees diseases management in Anar and Rafsanjan areas
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Abstaract:

Pistachio trees in Anar and Rafsanjan townships, in Kerman province, have different diseases.
Some of these diseases are more common and some less well known. Many of these diseases
have been technically studied, but no studies have been conducted to economically manage
them in pistachio orchards. In the current study, control and management of three diseases,
gummosis, die-back and nematode was evaluated economically. The data used is related to
286 pistachio orchards in Anar and Rafsanjan districts that were collected over a 9-year period
(2010 to 2018) and in three cross times, years of 2012, 2015 and 2018. To evaluate the effect
of different management factors on reducing or increasing the severity of orchard disease and
its effects on the quantity and quality of pistachio crop yield and profit, the methods of
correlation coefficient, mean comparison and regression was used. The results showed that
25% of pistachio orchards were always infected with gummosis and this disease could not be
eliminated and should be controlled and managed. More than 97% of farmers have a prior
knowledge of gummaosis but have failed to control and manage it. The results also showed that
the only way to successfully control gummaosis is to hire experts in plant pathology and they
were active in the orchards and more investigation showed that this work is economical.
Factors such as heavy irrigation, freshwater irrigation, use of mulch, and excessive use of
machinery, especially tiller, increase the risk of gummosis. In contrast, regular and well-
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distributed irrigation, reducing irrigation terrace area, use of pressurized irrigation system, use
of irrigation water from different wells, increase the width of the irrigation strip, use of poultry
manure and enhance using macro and micro chemical fertilizers, reduces the severity of
gummosis in pistachio orchards. In regard to die-back disease, results showed that 97% of the
studied farmers knew pistachio die-back disease but did not identify the causes. The results
also showed that 18%, 44% and 38% of the pistachio orchards had no, low and high die-back
disease, respectively. Factors such as high plant density, severe deficit irrigation, deficiency
of potassium and manganese nutrients, severe alternate bearing and repeated application of
volck oil to meet cold requirements exacerbate the die-back disease. In contrast, the
application of poultry, the use of phosphate and sulopotas fertilizers, and micro nutrients
reduce the risk of die-back disease in pistachio orchards. Investigating the role of farmers'
abilities in controlling pistachio die-back disease showed that knowledge and understanding
of this disease is not enough. Rather, the other three tools required are good soil and water
conditions, knowledge, desire and ability to feed the pistachio orchards and the belief in
sustainable orchard management and the long-term goal of maintaining the trees and crop
production. Investigation of the economic consequences of the die-back disease showed that
the total damage caused by this disease is 237 million Rials per hectare per year and a 5%
increase in closed shell pistachio. Therefore, it is necessary to pay more attention to the disease
of die-back in pistachio orchards. The results of the study of nematode disease in the pistachio
orchards showed that the farmers had very little information about the disease. Also, after a
brief explanation of the disease, the report of existing nematode disease was for less than 3%
of orchards. Therefore, the results of the current study cannot provide specific guidance for
nematode disease.

Key words: Pistachio trees diseases, Economic assessment, Gummaosis, Nematode, Die-back




10395 Olome

Ol e 53 diny 3 Slas Gloj Dllugi » Jge (grmb Dlblre g (o poe (e85 Jelge golaidl s (28 (o)
Olorndy 9 ,Ul sl

PO L] N POVS

Economic and technical analysis of genetic .management and natural hazards factors on time series

pistachio yield in Anar and Rafsanjan areas
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Abstaract:

Pistachio yield mean and fluctuations are two effective factors in providing an enough and
reliable income for farmers. Sometimes farmers prefer to earn less income but with low time
series fluctuations. Therefore, it is important to identify the factors affecting both the mean
and fluctuations of pistachio crop yield. In this study, using 9 years’ data (2010-2018) on 286
pistachio orchards from 4 commercial cultivars Ahmad Aghaei, Akbari, Kaleguchi and Ohadi
in two townships of Anar and Rafsanjan in Kerman province, different factors affecting time
series pistachio yield fluctuations was evaluated. In this regard, two indices of coefficient of
variation and probability of yield loss less than long-term average were used. Three methods
of correlation coefficient, analysis of variance and regression function were used to investigate
the effect of different factors on the mean and variance of crop yield. The results showed that
the effect of environmental factors such as drought, spring frost damage, summer increasing
temperatureand chilling requirement and differences in On and Off years in different orchards
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caused alternate bearing not to be identified. Between the 4 pistachio cultivars studied, Ohadi
showed the best alternate bearing cycles due to its lower environmental impact. In terms of
the 9-year average yield index, Ahmad Aghaei was superior to the others three and there was
no significant difference between the three cultivars of Akbari, Kalleghuchi and Ohadi. Also,
in terms of time series yield fluctuations, Ohadi had the least volatility, Kalleghuchi showed
the highest volatility, and Akbari and Ahmad Aghaei were on average. However, all 4
pistachio cultivars showed more fluctuations than alternate bearing. From the standpoint of
the probability of crop yields falling below a certain level of yield, Ahmad Aghaei had the
least risk, and Akbari had the highest risk, and the two other cultivars, Ohadi and Kaleguchi,
were in the middle. In other words, the premium paid should be determined by pistachio
cultivar. Investigating the factors affecting the pistachio yield fluctuations showed that in
irrigation management, increasing water use per hectare, reducing irrigation interval, farmers'
belief in water resources conservation and sustainable development, proper water-to-land
ratio, timely distribution of water in throughout the year, the use of mulch to prevent water
evaporation and the use of pressure and under land low-pressure irrigation systems reduce the
yield fluctuations and risk of pistachio production. Regarding nutrition management, annual
consumption of poultry, cow manure, nitrogen and phosphate fertilizers, higher consumption
of poultry, potash, cow fertilizers, using twice a year nitrogen fertilizers and consumption of
micro fertilizers, especially zinc and calcium, agricultural gypsum, using sandy soil and
subsoiler prior to tree planting reduces the risk of pistachio production. In the field of pest
management, the use of low number of high-quality pesticides, the use of appropriate doses
of pesticides and increasing farmers' knowledge of pistachio spring pests reduce the risk of
production. In the case of garden management, pruning of the cultivar Owhadi reduces
fluctuations in alternate bearing. However, with respect to the other three cultivars, the high
impact of environmental and management factors has made it less likely to appear alternate
bearing, so it cannot be managed using pruning operations. Regarding the environmental
factors affecting the time fluctuations of pistachio crop yield, pistachio spring frost increased
the risk of crop failure and lack chilling requirement had significant effect on crop loss only
in case of Akbari cultivar and did not affect other cultivars.

Key words: Pistachio, Yield fluctuations, Orchard management, Natural hazards, Economic
assessment




10395 Oloe

Slao wyp jelate 4 iy dog g ol Gl sla 4S8 S5 R g (Sojle e Gl slabes o)
e london 9 (Soied 9 38« (S59l98 590
Sl g

Investigation of different temperatures of cold and freezing in different rootstocks of domestic and wild
pistachio species to study the morphological physiological and biochemical traits
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Abstaract:

In recent decades, spring frost is a serious threat to pistachio production (Pistacia vera). Considering that
Iran is one of the most important centers in pistachio production and has the highest variety of pistachios
in the world, the identification of domestic and wild different rootstocks and their crosses to reach cold-
tolerant interspecific hybrids could be one of the effective solutions to face the challenge of spring frost.
In this study, cold tolerance in fourteen rootstocks including domestic species of pistachio including
Badami Zarand, Sarakhs and Qazvini, hybrids (QazvinixKhinjuk, Qazvinix Mutica, Qazvini x Baneh
Baghi, Qazvini x Atlantica, Qazvinix Integerrima), non-domesticated species including Atlantica ((P.
atlantica), Integerrima, Khinjuk, Sarakhs, Mutica (P. atlantica sub. mutica) and Baneh Baghi (P. mutica
x P. vera) and UCB1 hybrid rootstock were evaluated at temperatures of 4, 0 and -4 °C for 2 hours. This
experiment was performed as a factorial in a completely randomized design with three replications on
one-year-old seedlings. The results of this study showed that morphological, physiological, and
biochemical traits such as frost index, ion leakage, proline, malondialdehyde, and the activity of enzymes
(guaiacol peroxidase, ascorbate peroxidase, superoxide dismutase, and catalase) were statistically
significant under the applied treatments. Based on the results, reducing the temperature to -4 °C increased
the percentage and severity of frost damage at the probability level of 1%. Evaluation of the percentage
and severity of damage showed that the Mutica, hybrid Qazvini x Mutica, Sarakhs, Qazvini were tolerant
to freezing temperatures and the highest damage index was observed in UCBL, Integerrima, and Khinjuk.
According to the results, the rate of ion leakage, malondialdehyde and cell membrane damage percentage
was significant at a probability level of 1% and their values were decreased in the cold-tolerant rootstocks
than the cold-sensitive rootstocks. The results of the interaction effect showed that in the cold-tolerant
rootstocks, temperature - 4 °C caused a significant reduction in ion leakage and malondialdehyde. The
amount of proline the activity of enzymes catalase, ascorbate peroxidase and guaiacol peroxidase were
increased in the cold-tolerant rootstocks compare to in cold-sensitive rootstocks. The results of cation
leakage percentage under the influence of temperature and rootstock were significant at the probability
level of 1%. The results showed that the highest percentage of cation leakage was related to potassium
and there was a positive and significant correlation between calcium and magnesium and cell membrane
stability. The results of cluster diagrams based on 15 evaluated indices showed that the most sensitive
rootstocks were UCB1, then Integerrima, Khinjuk, and Baneh Baghi and semi-tolerant rootstocks
included Badami Zarand, Atlantica, QazvinixBaneh Baghi, and QazvinixKhinjuk. Mutica,
QazvinixMutica, Sarakhs, Qazvini, Qazvini xAtlantica rootstocks, by improving physiological and
biochemical traits and the maintaining of cell membrane structure, showed greater tolerance to frost and
freezing temperatures, which can be considered in the breeding program.

Keywords: Pistachio, Rootstocks, Interspecific hybrid, Cold tolerance, Malondialdehyde, Proline,
Enzyme
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The effect of peracetic acid on common microflora of pistachio (Pistacia vera) nuts
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Abstaract:

The economic importance along with high nutritional value of pistachio has necessitated further research on
this agricultural product. One of the most important problems in the production, consumption and export of
pistachio is its contamination with various microorganisms at different stages. Pistachio kernel is considered
as a fatty seed and this makes it very susceptible to fungal and bacterial contamination and as a result, its shelf
life would be reduced. Peracetic acid is a strong oxidizer which can rapidly remove a wide range of
microorganisms and is also environmentally safe. In this research, pistachio seeds were firstly treated with
different concentrations (0, 1, 2 and 2.5%) of peracetic acid for 0.5, 1, 1.5, 2 and 5 min. Then the growth of
bacteria and fungi (mold and yeast) were evaluated. The results indicated that the treatment of pistachio with
2% peracetic acid for 0.5 min, reduced the contaminating microflora more than 99%. In the next step of
research, the most common microflora contaminating pistachio seeds were detected and exposed to different
concentrations of peracetic acid for 0.5, 1, 1.5, 2 and 5 min. The results showed that the concentration of 1%
peracetic acid in 0.5 min inhibited the growth of the dominant microbial population to more than 99%.
Peracetic acid treatment in the tested range had no significant effect on lipid content and seed germination
power, but reduced peroxide value. Therefore, disinfection of pistachio nuts with peracetic acid can be done
in pistachio terminals (inside washing tank) to improve its quality before introducing to the market.

Key words: microflora, peracetic acid, pistachio.
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Effects of Zarkuh mine sulfur powder on Common pistachio psylla (Agonoscena pistaciae Bur. & Lau.)
population in pistachio orchards in Kerman province and its side effects on 2 genus of beneficial insects.
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Abstaract:

Common Pistachio psylla (Agonoscena pistaciae) is one of the most important pests of pistachio in Iran, which
is currently controlled by chemical pesticides, which need to introduce new suitable compounds for pest
control. In this research, the effect of Zarkooh Mine Sulfur was carried out in a randomized complete block
design in 3 pistachio orchards on 3 pistachio cultivars, Ohadi, Akbari and Ahmad-Aghaii in Anar regions.
Zarkooh Mine Sulfur treatments (PW) including doses of 20-25, 30-30, 45, 60 and 70 Kg/1000 L water in
comparing 2 pesticides such as Movento (SC 10%, 0.5 I. all per 1000-liter water) and Confidor (SC 35%, 0.5
. all per 1000-liter water) and control were assessed. All sulfur treatment uses by sprayer with a mechanical
mixer. The results of this study showed that in sampling 2 days after spraying, the average effect of 25-20 Kg
of Zarkooh Mine Sulfur in reducing the psyllid population was less than other doses of Zarkooh Mine Sulfur
and Confidor insecticide, although it was no significant effect from other doses of Zarkooh Mine Sulfur. In a
7-day sampling, a dose of 70 Kg of Zarkooh Mine Sulfur had the greatest effect on reducing the pest
population, so that, the significant difference was observed compared to Confidor and Movento insecticides.
In 14 and 21 days sampling, the doses of 60 and 70 Kg of Zarkooh Mine Sulfur were higher than other
treatments and also their differences with confidor treatment were statistically significant. In general, based on
the results, it was concluded that the effect of Zarkooh Mine Sulfur on the pest in most cases increased with
increasing dose. Therefore, it is recommended that high doses such as 60 and 70 Kg of Zarkooh Mine Sulfur
applied in high populations of the pest to faster control. The results also showed that the pest mortality rate
after Zarkooh Mine Sulfur spraying increases to 3 to 4 weeks compared to the first and second weeks, but after
that the effect of Zarkooh Mine Sulfur gradually decreases. Doses of 20-25 Kg of Zarkooh Mine Sulfur to 3
weeks had a relative effect on psyllium, but with increasing the sulfur dose of Zarkuh mine in some cases up
to 6 weeks, the population of psyllium was below the level of economic losses and did not need to be sprayed
again. According to the above results, it can be concluded that the use of Zarkooh Mine Sulfur with
concentrations of 35 to 70, depending on the amount of pest pollution to reduce the population of common
pistachio psyllids. Thus, concentrations of 35-45 are used in the control of low and medium pest infestations
and 60-70 in the control of more severe pest infestations. In some cases, the use of Zarkooh Mine Sulfur was
associated with minor burns on fruits and leaves of pistachios, which is necessary to provide the necessary
information to farmers regarding the method of spraying and refer to the research conducted in this field. In
the study of side effects of Zarkooh Mine Sulfur on adult insects, Psyllaephagus pistaciae and Oenopia
conglobata larvae showed that the risk of Zarkooh Mine Sulfur on these beneficial insects was assessed as safe
and partial, respectively.

Key words: Common pistachio psyllid, Agonoscena pistaciae, Chemical control, Zarkooh Mine Sulfur.
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Investigation of growth factors and chemical composition of three different plants .garden .vegetable and
ornamental planted in organic medium produced from pistachio wastes
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Abstaract:

The use of agricultural waste and their cycling is one of the ways to return capital in the agricultural sector.
One of the important agricultural waste of pistachio is the soft hull of the fruit after processing the product,
which is used in different ways. One way to use soft pistachio hull is to turn it into compost, which can be used
as a rich organic fertilizer in agriculture. This study, conducted in 2019 at the Greenhouse at the Pistachio
Research Center, used compost made from pistachio soft hull as a culture medium. Two types of compost
produced from pistachio soft hull that were prepared in the before project, including T1 natural compost and
enriched compost T2 with chemical compounds, were used. 45 pots (2 kg) containing 5 treatments, including:
100% of compost (T1 and T2), 50% of compost (T1 and T2), 50% of each compost (T1 and T2) plus 50% silt
and 100% silt as control, in three replications. Three types plant were used: Pistacia vera, Epipremnum aureum
and Solanum lycopersicum. In the next stage, plants were planted in prepared pots. The pots were placed in
the greenhouse and the temperature and humidity conditions were the same for all of them. After a week, all
the germinated pistachio seeds, except for the control treatment, destroyed. The best treatment was control (B)
and then T2, and Epipremnum were had the longest shelf life than the other two plants. Overall results showed
that the use of pistachio soft hull compost in the volume of 100% and 50% as a culture medium is not suitable
and has a negative effect on germination and plant growth.

Key words: pistachio soft hull compost, culture medium, phenol, growth inhibitor
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Effects of "Barish" micronized sulfur on common pistachio psylla (Agonoscena pistaciae Bur. & Lau.)
population in pistachio orchards in Kerman province.

Sl (ool (i 1) g (5 520

‘SQ.QJLQ&_».?O"‘S’;‘))M L»b) u)l.J &09.0 ‘5:?.)).:5‘ 54.».».1) ‘SAW)J.:O' c‘s!.Lo.».o.jO Lé).:lc ‘;';).cw.o:‘_‘)b&m)il.w

S ERTATARERN P A, WAVNYN i g gu,b
VYAQ/) IV iCawg g ,b DAYYF i 3 0y louis
TR

oS Gl ;S aian S oy 50t 5| AgOnoscena pistaciae Bur. & Lau. (Hem. Aphalaridae) ey Jooxe Jouo
b Slme Sl S i il 1l 4 azgi b g oo eolil (] S5 sl (aliesd pyow el ol e 5o
S Al e sl & ol Baiod i (Byme 5 halejl S8l S (6l oz calio ESEET SlS 5ol g0
Y sy utale] ol 2855 el diy Jsons Sy S8 (555 ()l s0335,500 9555 pb 4 (2R 0565 ¢
2 Gl el Ul ailate slags ety po 2o ¥ (b T seml 5 (6551 egamgl a8 Jolts iy (5l o8,
losless () (il 5308 plodl 00,0 O oy 15 (SIS (g 4 Lo Siles auslie 9 092 (Bl Jol slaSTsly )b B
5 55990 9 )9S pgans Slord 5 o 2 e 50 o Sk Ve g 70 KOO VO slojen b Sha)l 0329, Sen 3,565
4SS gz S0 ) Cend b 3 sl sl 5l 60555 laless asn o iad Gialejl (i o) el
e 2ls oo ST L1 0555 b il 0,555 Jslore agd car ol las gl ol eslitl 5,555 2 el
453l (Ui ooy 09 iy S JB1s (6558 aio G 3l jgme 3l 5 03,5 bgle oby Dad b 5SS )b

1)




Sl &jgo a4 Ay Slrosee 5 S 2 (S35 (g 9 Ol Lagio b 5 o5 DAl b o)lge can ;0 69555 bl
Sl s ggame y0 a8 ol ylis Slisles] ol citny S 8T (59, p 36 L5 51008 S olonl oS5 (Slogad zglam o bl
I sae b aS il Sl aty Jsere Juww S8BT (59, 1 0o, s ANYA B EAAY 5l 55, ¥ 51 o Loyl 0,565 Calisea
9 @ 50y V5l e Gyl 0 568 calizee (gl jlad s Dglds jg0nkiST 1S 0 ph Jled SIL (Jg 09 ggse 5l e
VE )0 .00g i ,90uiS g giligge S0 i 90 4 5l ()l S jekay a5 aulls 13U asy0 QYA JNAYTTY 5l lavgie
slolord) Ll (550,03l 590ehiS (Jg it oo giigge b 0,555 lajlad il (e silel Sslds (calons 51 g 595 VY
VOB (iloos 31 o 59, VY 5 VY )0 0,565 alides glajlons 136 2STas 5 JBlao lie 050 5,31 05 (533990 9 0,555
(b 03599,5e 9,555 4 b e slbless gt b e 4 dxg b aS ol lis o iolej] s g o ys A9/30
3555 )5 Ulgiee biilejl (nl @l 4 azgi b ggomme jo ool dphe dy Sy 555 Gl Gk 0555 008
54t Sl Cendls oy LB ) (55,0liS lo ) o elhem a0 O 2 Sl j0 0,5 0LS VO 550 L o)l 0dg Se
o (210,555 Slilas g 098 Glao b g o T o (55 0,555 45 Cel (50b5 0SB )b 0,555 Jslomo ool

g plol (658 (Slgpam b 5 (SlSe (0 (sl hleaws L pameio 5 oo

0,565 0,565 «jgalam ( DEEYL 0 565 ( slards o),le <AgONoscena Pistaciae vy  Joose Jus 1gaulS olalS
Rk 059 S




Abstaract:

Common Pistachio psylla (Agonoscena pistaciae) is one of the most important pests in
different Pistachio cultivation areas of Iran. It is the key pest of pistachio, because of its serious
damage and difficulties of its controlling. Gardeners must use pesticides to control this pest.
In this research, the effect of Barish micronized sulfur was assessed on this pest in comparing
2 pesticides such as Movento (SC 10%) and Confidor (SC 35%). This research was carried
out in 2019 in three garden on 3 pistachio cultivar contains Ohadi, Akbari and Ahmad-Aghaii
in Anar region according to randomized complete block design. Treatments are 5 dose of
Barish micronized sulfur contains 25, 35, 45, 60 and 70 Kg and 2 insecticides cont. Movento
0.5 I. Confidor 0.5 1. all per 1000-liter water. In all sulfur treatment use one I. per 1000 I. of
surfactant soap. The results were shown that in some trees sulfur may cause toxicity hazards
on Pistachio leaves and fruits. In pest control aspect the results were showen that Sulfur
treatments at 2 days after spraying caused from 63.83% to 86.83% mortality on Pistachio
psyllid population and in Statistical Comparisons they are same as Confidor and better than
Movento. Sulfur tretments after 7 days caused from 93.41% to 99.87% mortality and are
statistically better than insecticides treatments. Sampling at 14 and 21 days after spraying were
shown that sulfur control the pest same as Movento and better than Confidor. Mean of
mortality in sulfur treatments are from 99.55% to 99.91%. According to this study, on the hole
it seems that using of 25 kg of Barish micronized sulfur in mixing 1-liter surfactant soap per
1000-liter water is useful to pistachio psyllid control and in some sampling caused better
control than pesticides. It is very necessary that the sulfur mixture must mix good for a few
time (15 - 20 minute) and use a mechanical mixer in sprayer tank.

Key words: Common pistachio psyllid, Agonoscena pistaciae, Chemical protection, sulfur,
Barish micronized sulfur
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Investigation of the effect of Zarkoh mine sulfur spraying in pistachio orchards on leaf and fruit possible
damage
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Abstaract:

Common pistachio psylla, Agonoscena pistaciae, is one of the key pests of pistachio orchards in Iran, which
causes irreparable damage to the crop by feeding on vegetable sap. One of the ways to control psyllids in recent
years is to use sulfur. This study aimed to evaluate the use of Zarkooh mine sulfur (base on mineral) in possible
damage to leaves, fruits, and buds. This project was conducted on foliar application of Zarkooh Mine Sulfur
in concentrations of 25, 35, 45, 60, and 70 kg in one thousand liters of water for Ahmad Aghaei; 20, 30, 60,
and 70 kg in one thousand liters of water for Owhadi and 20, 30 and 60 kg in one thousand liters of water for
Akbari along with three treatments including Confidor and Movento pesticides 0.5 liters in one thousand liters
of water and control (water and soap spray) in a randomized complete block design (RCBD) with five
replications during 2019-2020 in Anar city (Khair Abad and Rasoul Abad orchards). Zarkooh Mine Sulfur
spraying was carried out in Zarkooh Mine Sulfur to control psyllids in three stages. According to the results,
no damages were observed in buds, but the possible damage on the fruit included burning of the fruit surface,
brown spots, and leakage of sap, which was evident in all experimental treatments. The results showed that
there was a close relationship between Zarkooh Mine Sulfur damage and high-temperature damage caused by
high-temperature stress. So that the east-west rows received the most light had more complications in the fruits
of the southern part of the tree and even near the ground. In general, the severity of damage was low and in
Owhadi cultivar the severity of complications was lower compared to other cultivars. In this study, the use of
Zarkooh Mine Sulfur Spray in high concentrations (60 and 70 kg / thousand liters) with more effective control
of psylla pest and consequently maintaining the health and longevity of leaves was effective in reducing heat
damage. The result of the kernel growth status in various complications showed that fruit formation was
observed in the spotted damage. The results of the kernel growth status in different treatments at two sampling
times showed that the state of lens formation and the onset of kernel growth was earlier in the Zarkooh Mine
Sulfur treatment, which was consistent with the results of fruit colorimetry. In this project, fruit color-changing
indices such as brightness (L), the total color difference (AE), chroma (C), and hue angle (H) in two consecutive
stages of one month before the harvest was analyzed using a colorimeter. The results of this study concerning
fruit soft skin colorimetry showed that color changes in the fruit had the most effective in Ahmad Aghaei
among cultivars and Zarkooh Mine Sulfur treatment at concentrations of 60 and 70 kg per thousand liters
among treatments. Based on the results of colorimetry, although skin color is one of the indicators of fruit
ripening, it seems that Zarkooh Mine Sulfur has been influential in the stages of fruit development. The results
of this study also showed that with increasing temperature, the net rate of photosynthesis decreases. The high
rate of net photosynthesis in Zarkuh Mine Sulfur treatments (60 and 70 kg per thousand liters of water), showed
a positive effect in increasing leaf photosynthetic capacity. Finally, it can be concluded that the benefits were
the greatest in using Zarkooh Mine Sulfur treatment 60 kg per thousand liters of water. The results of field
studies based on the questionnaire about the possible damages of the foliar application of Zarkooh Mine Sulfur
also showed that climatic conditions, especially temperature, and the spraying method were important.

Key words: Pistachio, Commercial cultivars, Common Pistachio Psylla, Zarkooh Mine Sulfur, Damage
Aspects
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Investigating the effects of Zarkooh sulfur application on the qualitative characteristics (Kernel
composition .appearance and market acceptance) of pistachio nut
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Abstaract:

In recent years, the use of various compounds containing sulfur, especially refined and mineral
sulfur as a pesticide is expanding in many pistachio-rich areas of the country. The present
project was designed and implemented in the form of a randomized complete block design
with five replications on the Akbari commercial cultivar. The usual concentration of Zarkooh
mine sulfur was 60 kg/1000 liters of water with control (water spraying) in 9 times (60, 45,
30, 25, 20, 15, 10, 5 and 0 days before harvest), was used as the treatments of this experiment.
Then the effect of each of these treatments on quality characteristics including taste, odor,
kernel color, bone skin color, brittleness of kernel texture, oil percentage, percentage of shell
and kernel skin burns, kernel compounds (fat, protein, carbohydrate, fiber) as well as The
sulfur residue of Zarkuh mine in the kernel was examined. The results showed that the
application of Zarkooh mine sulfur in different times before harvest (zero to 60 days before
harvest) on the quality characteristics of pistachio product including fat content, moisture
content, protein content, peroxide value (oxidation index), taste, Odor, shell skin color and
kernel color as well as the texture of the product did not have a negative effect. The amount
of residual sulfur in the control treatment and the treatment that was harvested immediately
after sulfur spraying was less than other treatments. According to the results, the period of
spraying with sulfur of Zarkuh mine was 60 days before harvest and this short period does not
affect the composition of the kernel and sensory properties of pistachio kernel. Also, the
presence of soft skin and shell prevent the penetration of sulfur into the pistachio kernel. Some
of the remaining sulfur is also removed during the peeling and washing steps. In general, based
on the experiments performed in this study, the application of Zarkooh mine sulfur does not
have a negative effect on the quality characteristics of pistachios and its use is recommended.

Key words: Pistachios, Zarkooh mine sulfur, quality.
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The effects of Fandoghi pistachio cultivar inter-stock on growth and quantitative and
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Abstract:

The purpose of the present study was to investigate the effects of Owhadi interstock on
the growth and quantitative and qualitative indices in Ahmad Aghaie cultivar. This
experiment was carried out in a randomized complete block design for two years (2018-
2019) in the pistachio orchard located in Nogh. The studied orchard was grafted in 2011.
In this study, treatments included of 1) Badami Zarand + Ahmad-Aghaei cultivar
(control), 2) Badami Zarand + Owhadi short interstock (30 cm) + Ahmad-Aghaei cultivar,
and 3) Badami Zarand + Owhadi long interstock (30 -60 cm) + Ahmad-Aghaei cultivar.
The studied parameters included growth characteristics such as tree height, annual shoots
growth (length and diameter), the diameter of the canopy, the intermediate diameter of the
interstock, the diameter of 3 cm above and below the graft, and the number of vegetative
and reproductive buds. Quantitative and qualitative yield such as the weight of fresh and
dry yields, percent of blank and split nuts, and the number of nuts per ounce were
measured. Finally, the quantitative data were analyzed by SPSS statistical software and
the Tukey test. The results of the mean comparison showed that the lowest and the highest
of height were in control and long interstock treatments related to the height of short and
long interstock, and increased 38 and 47%, respectively. But there wasn’t significant on
the height of scion. Based on the results, the highest diameter of the canopy and the
number of branching were observed in the control and short interstock treatment. The
results of the mean comparison showed that the maximum net weight of fresh yields were
observed in the control and short interstock treatments, and the minimum was in long
interstock treatment. Overall, it can be concluded that the control and the short interstock
treatments had the best in growth and yield factors.

Key words: Pistachio, Owhadi Interstock, Ahmad-Aghaei cultivar, Yield




0395 Oloie
Al o)Ls 0gu0 ‘Sal.o)l.u‘j £5°"5 ‘G"S Slaw SS9y » LS‘)"’tJ" aliSes 6L® wy u‘).s‘ ey

The study of different polymer covers on characteristics of quantity <quality and storing
of fresh pistachio fruit
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Abstract

Pistachio is one of the most important agricultural products in the country and in the world
that does not have much storage capacity. Today, the main of fresh pistachios in Iran are
offered in bulk and without any proper packaging for a limited time. The time interval
between the harvest and the consumption has caused its nutritional value and economic
value will be significantly reduced if there are no suitable conditions. Therefore, choosing
the optimal conditions to maintain the desired quality will increase the marketability of
this economic product of the country. In this study, the effects of different coatings on
guantitative, qualitative and storage parameters of fresh pistachio were investigated on
three commercial varieties of pistachios (Akbari, Kaleh-Ghoochi and Ahmad-Aghaei).
This research was conducted in a completely randomized design with two factors of
temperature (cold and room temperature) and coatings (1) wax B 131, 2) wax CFC 9265P,
3) ABF mixed with wax B 131, 4) plastic, 5) newspaper, 6) cotton bag, 7) newspaper and
then in the plastic bag, 8) in the newspaper and then in the cotton bag, 9) in the cotton bag
and then in the newspaper and 10) control) in three replications. The weight loss of fruit,
shrinkage and mold percentage were determined. The results of mean comparsion
between cultivars showed that there was a significant difference between the studied
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factors and cultivar type. The results in Kaleh-Ghoochi cultivar showed that the
percentage of molding (1.66%), weight loss percentage (5.56%) and percentage of
wrinkling (83%) of fruits in the cold storage was much lower compared to normal
conditions. The results of room conditions in relation to the percentage of mold, the
percentage of fruit weight loss and the percentage of wrinkles were 95.66, 29.22 and 24 %,
respectively. The results of the Akbari cultivar showed that the percentage of mold
(30.66%), weight loss percentage (36.28%) and wrinkling percentage (81.66%) of fruits
in the cold storage was much lower compared to normal conditions. The results of room
conditions in relation to mold percentage, fruit weight loss percentage and wrinkle
percentage were 90.66, 34.15 and 25.66%, respectively. The results of Ahmad-Aghaei
cultivar showed that the percentage of mold loss (6%), weight loss percentage (28.93%)
and percentage of wrinkling (76.33%) of fruits in the cold storage was much lower
compared to normal conditions. The results of room conditions in relation to the
percentage of mold, the percentage of fruit weight loss and the percentage of wrinkles
were 91.66, 26.84 and 42%, respectively. In this study, in cold storage conditions, the
highest percentage of mold and weight loss during storage period was related to Akbari
cultivar. Also, the highest rate of wrinkles was related to Kaleh-Ghoochi cultivar, and
according to the results, the best treatments during the storage period were related to 4
and 7 treatments. In Koleghoochi cultivar, treatment 4, percentage of mildew, percentage
of fruit weight loss and percentage of wrinkling were 2, 5.34 and 5%, respectively, and
treatment 7, percentage of mold, fruit weight loss and percentage of wrinkling were 2,
0.17, and 2.33 respectively. And they were 2.33 percent. In the Akbari cultivar, treatment
4, percentage of molding, percentage of fruit weight loss and wrinkling percentage were
24.33, 1, and 0%. In Ahmad Aghaei cultivar, treatment 4, percentage of mildew,
percentage of fruit weight loss and percentage of wrinkling were 7, 4.66 and 0%,
respectively, and treatment 7, percentage of mold, fruit weight loss and percentage of
wrinkling were 7.33, 0.91, and 0 respectively. Therefore, it can be concluded that in the
cold storage conditions, treatments 4 and 7 for 39 days can help maintain the appearance
of fresh pistachios.

Key words: Storage period, Fresh pistachio, Coating, Akbari, Kaleh-Ghoochi, Ahmad-
Aghaei.
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WatSave Award Winners - 2020
2. TECHNOLOGY AWARD

Dr. MNasser Sedaghati (Iran) for
his wark an “Uss a Low-Presture Sub-
surface |rigation System with Perforated
PYC Pipes ta raduce Water Congumption
in Pistachio Orchards®. In this systam,
waler i conveyad from the source to
the subsurface gravity pipes that are
parforated around tha root zona of tha
tress. There are alsoc vertical tubes
installed for weantiation. it resulted in
a 25% raduction in water consumption
{about 1,800 m3/ha) and a B2% increasa
in water use efficiency compared to flood
irigation.
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