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Abstract

Numerous studies have shown that plants of the Juglandaceae family contain valuable com-
pounds such as alkaloids, flavonoids, and terpenoids. The Food and Agriculture Organization
of the United Nations (FAO) has listed walnuts as one of the top ten food products due to
their nutritional value and health benefits. Free radical species can cause irreversible damage
to vital molecules such as nucleic acids, proteins, and lipids. Antioxidants protect biological
systems from this damage by neutralizing the activity of free radicals. Walnuts (Juglans regia
L.) from the Juglandaceae family are a widely consumed nut due to their rich nutritional con-
tent and valuable oils. Walnut kernels are rich in phytochemical compounds with antioxidant
properties that can be beneficial to human health. These compounds can be used as a preven-
tative factor against various diseases like cancer, as well as an aid in the treatment of some
diseases such as diabetes. The increasing demand for herbal medicines has made research in
this field appealing, as it seeks natural alternatives that can replace chemical products or at
least reduce their use. Therefore, the aim of this study is to evaluate the properties of the bio-
active compounds found in walnuts. These compounds exhibit various biological activities,
including antioxidant, antimicrobial, anti-inflammatory, anticancer, and antidiabetic effects,
and have potential applications in the pharmaceutical and food industries.
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Extended Abstract
Introduction

Walnut (scientific name: Juglans regia L.) is one of the most widespread and important com-
mercial tree nuts cultivated worldwide. This family has 21 species, of which the Iranian walnut
with diploid karyotype (2n-2x=32) is one of the most important economic species and is known
as the best walnut for producing edible seeds due to the high quality of its fruit and wood (Mc-
Granahan, and Leslie, 1998). This species has high genetic diversity due to reproductive and
cross-pollination propagation (Salehi Shanjani et al., 2021). China ranks first among producing
countries, producing 44.9% of the world’s walnuts. Iran ranks second in terms of walnut cul-
tivation area and third in terms of production after China and the United States (FAO, 2017).
Walnuts have been used for a long time to treat various diseases. Walnut kernels are used in
traditional medicine to treat inflammatory bowel diseases as well as diabetes, asthma, diarrhea,
venous insufficiency, and hemorrhoids (Kaileh et al., 2007; Jaradat, 2005). The extensive ther-
apeutic properties of walnuts are mainly due to the presence of phytochemicals such as flavo-
noids, alkaloids, phenolic compounds, etc (Pourshamsian and Ojani, 2016). These compounds
are effective in the treatment of cardiovascular diseases, type 2 diabetes, hypertension, and
acne, and act as liver protectors and lipid reducers (Delaviz et al., 2017). In addition, walnuts
have antimicrobial, antifungal, anti-inflammatory, and antiparasitic properties (Gupta et al.,
2019; Fadi et al., 2005; and Noumi et al., 2010). Walnut, as an important species with many
uses, is widely cultivated worldwide mainly for nut production and oil extraction (Bernard et
al., 2021; Ding et al., 2022; Wambulwa et al., 2022). Research has shown that walnut leaves,
bark, and fruit also have significant therapeutic activities (Girzu et al., 1998). It is noteworthy
that among all nuts, walnuts have the highest antioxidant content, which is very effective in
eliminating free radicals (Claudia et al., 1997). Due to the increasing antibiotic resistance and
side effects of chemicals, the use of natural products has increased dramatically. This has led to
the expansion of research to discover new natural antimicrobial compounds with minimal side
effects. Experimental evidence shows that ethanolic extract of walnut bark has a significant an-
tibacterial effect against various oral bacteria such as Streptococcus mutans, which could pro-
vide a basis for the use of a natural antimicrobial agent for oral hygiene (Zakavi et al., 2013).
In addition, due to the spread of resistance to antiparasitic drugs in livestock, researchers are
looking for alternative ways such as using medicinal plants. In this context, the ethanolic ex-
tract of walnut leaves is very effective in eliminating the parasite Ascaridia galli in poultry (Mir
et al., 2024). The main limitations of anticancer therapies, such as low therapeutic index and
resistance to chemotherapy and radiotherapy, have made the use of natural products with fewer
side effects a promising solution. For this reason, the isolation of plant bioactive compounds
has gained great importance (Ojani et al., 2023; Ojani et al., 2024). Although conventional
treatments are effective, there is a need to develop new drugs from natural sources to reduce
the side effects of chemical drugs. This has led researchers to investigate various plants with
diverse therapeutic properties, including anticancer, antidiabetic, and antimicrobial (Pereira et
al., 2007; Suksomboon et al., 2011; Mohammadi et al., 2008; Mohammadi et al., 2012; Ebra-
himi et al., 2019). Finally, considering the numerous biological properties of walnuts and their
importance, the present study reviews the phytochemical compounds and therapeutic proper-
ties of walnuts (Juglans regia L.). Case study: Kerman Province.



Materials and Methods

In this review, a search was conducted in reputable domestic and foreign databases using the
keywords Juglans regia L., phytochemical compounds, antioxidant activities, and cancer.

Results and Discussions

Walnuts are one of the most widely consumed tree nuts in the world and have been used as
a nutrient-rich food for many years (Gao et al., 2020). Globally, walnuts rank second in nut
production after almonds and China, the United States, and Iran are the largest producers of
this product, respectively (Taghiadeh et al., 2020). The nutritional and physiological benefits
of walnuts have led to an increase in demand for them. Numerous studies have shown that
plants of the Juglandaceae family contain valuable compounds such as alkaloids, flavonoids,
and terpenoids. The Food and Agriculture Organization of the United Nations (FAO) has listed
walnuts as one of the top ten food products due to their nutritional value and health benefits.
Walnuts are one of the richest natural sources of unsaturated fatty acids. Alpha-linolenic acid,
an omega-3 fatty acid, helps improve cardiovascular health and reduce inflammation by reduc-
ing LDL cholesterol and increasing HDL cholesterol. Also, phytosterols in walnuts help reduce
blood cholesterol levels by inhibiting cholesterol absorption in the digestive tract (Jahanbani et
al., 2016). Research in Iran has shown that the fatty acid composition of walnuts is influenced
by cultivar, climate, and altitude of cultivation. For example, cold regions such as Qazvin show
a higher ratio of linoleic acid to oleic acid, while warmer regions such as Kerman and Rafsan-
jan have a higher ratio of oleic acid. These differences affect the nutritional value and shelf life
of the product (Roozban et al., 2006). Importantly, walnuts are the only fruit that contain silver,
and the only organ in the body that needs silver ions is the brain. Silver is effective in protecting
brain health and learning processes and enters the body through walnut consumption (Bayazit
et al., 2016). In addition, the iron and copper in walnuts are essential for the formation of red
blood cells. Manganese helps prevent neurological diseases by regulating carbohydrate metab-
olism and promoting bone health. Selenium is an essential trace element that must be supplied
through the diet, as the human body is unable to produce its physiological form (Zhang et al.,
2022). In addition to providing amino acids, walnut protein peptides have numerous biological
activities, such as anticancer, anti-inflammatory, and blood pressure-lowering properties.

Conclusion

Walnuts have been used in traditional medicine to treat many diseases and have many medici-
nal properties due to their phenolic compounds, terpenoids, coumarins, flavonoids, tannins, sa-
ponins, and alkaloids. These effective compounds have also been suggested to reduce the risk
of high blood pressure, diabetes mellitus, and cancer. Data from previous studies confirm that
walnuts are a rich source of important nutrients that are beneficial to human health. Given the
numerous compounds and therapeutic properties of walnuts, further studies are necessary to
investigate their other unknown properties. It is also recommended to conduct further research
and clinical trials to more precisely identify molecular mechanisms and effective doses, as well
as to understand the information pathways and related genes, in order to develop natural and
effective therapeutic alternatives, especially for major health problems.
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Abstract

One of the priorities of the Iranian economy has been to increase the share of non-oil exports and
replace it with oil exports. Exports of agricultural products play a major role in non-oil exports, and
pistachios are of particular importance. In the present study, after examining and analyzing the status
of pistachio production and exports in Iran and other countries, the comparative advantage of pistachio
exports during the period 2008-2023 was calculated and analyzed. For this purpose, two indices of
concentration ratios and Herfindahl-Hirschman (HHI) were used to find Iran’s market power, and to
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examine the export advantage of pistachios among other agricultural products, the revealed comparative
advantage (RCA) and revealed symmetrical comparative advantage (RSCA) indices were used. The
results showed that Iran’s share of global production and exports has been declining during the period
under review. In the last few years, it has lost its position as the largest pistachio exporter and has given
its place to the United States. Regarding the calculation of the comparative advantage index, the results
indicate the existence of comparative export advantages for Iran, the United States, and Turkey. It was
also seen that the comparative advantage index of the United States and Turkey has grown significantly AN
in recent years. Despite the high comparative advantage that exists in Iran in terms of pistachio exports,

the situation of pistachio production in Iran is not in a favorable trend, and it seems that if no solution is

found to increase the area under cultivation or the production yield of this product, in the coming years

Turkey, like the United States, will take Iran’s place in the field of pistachio production and export.
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Extended Abstract
Introduction

The agricultural sector is one of the most important economic sectors in developing countries, which,
in addition to ensuring food security, plays an effective role in the country’s economic development and
non-oil exports. Iran is no exception to this rule, and the agricultural sector is of particular importance
in it. This sector has always played a significant role in non-oil exports. Among the agricultural sec-
tor’s export products, pistachios have a special place. The salient features of this product include em-
ployment generation combined with appropriate income, desertification, and most importantly, earning
significant foreign exchange earnings. Pistachio has gradually emerged as an important commercial
and export commodity in the last half century. In recent years, Iranian pistachio has gained a special
place in the country’s non-oil exports, so that after handmade carpets, it is considered the country’s
second major export commodity. In this regard, a significant share of the production of cultivated area,
quantity, and value of global exports belongs to Iran. According to a study conducted by Mohammadi
and Bahrami Nasab in 2013, in the years 2000 to 2010, the average pistachio production in Iran was
294,199 tons and the average export of this product was 139,670 tons, which means that Iran’s export
share of pistachio production was about 48%. In other words, about half of the pistachios produced in
the country were exported to global markets. Although numerous studies have been conducted on pista-
chios, it is necessary to review and re-analyze the market situation of various products every few years.

Materials and Methods

In the present study, after examining and analyzing the status of pistachio production and exports
in Iran and other countries, the comparative advantage of pistachio exports during the period 2008-
2023 was calculated and analyzed. For this purpose, two indices of concentration ratios and Herfind-
ahl-Hirschman (HHI) were used to find Iran’s market power, and to examine the export advantage of
pistachios among other agricultural products, the revealed comparative advantage (RCA) and revealed
symmetrical comparative advantage (RSCA) indices were used. Also, the Hillman index was used to
measure the existence of the necessary conditions for using comparative advantage indices.

Results and Discussions

The results of the study showed that the trend of pistachio production in the period under review was
upward, but Iran’s share of global production was almost constant at 31 percent. Statistics also indi-
cate that the United States has experienced a very high production growth during this period and has
increased its production share from 24 percent to 47 percent. According to statistics on the area under
pistachio cultivation in Iran, it can be seen that during the 15 years under study, the area under pistachio
cultivation has increased from 237 thousand hectares to 512 thousand hectares, increasing by 2.3 times,
showing a growth of 116%. According to the statistics provided, the area under pistachio cultivation in
the United States has grown by 291 percent during the period under study, and has almost quadrupled.
During the same period, the area under cultivation in China has increased by 44 percent and the area
under cultivation in Syria has only increased by 8 percent. What is noteworthy in these statistics is the
stunning growth of the area under cultivation in Turkey. In this country, the area under pistachio culti-
vation has increased more than 10 times during these 15 years, showing a growth of 926 percent. The
largest increase in cultivated area in this country occurred in 2018, when the cultivated area increased
fivefold within one year, from 68,237 hectares in 2017 to 354,500 hectares in 2018.



The Herfindahl index calculated for the entire period is above 1800, indicating that the pistachio export
market is a highly concentrated market. However, given that in recent years the amount of US exports
has significantly exceeded Iran’s exports, this concentration is in the hands of the United States.

Based on the calculations, the average RSCA index of Iran in the period under review was 0.97, indicat-
ing that Iran has a high comparative advantage in pistachio exports. Previous studies have also shown
that Iran has always had a very high comparative advantage in exports in the years before the period
under review. The average RSCA of the United States was also 0.56 in the period under review, indicat-
ing the existence of a comparative advantage in this country. Of course, as can be seen, the comparative
advantage in the United States is gradually increasing. The RSCA index for this country has increased
from 0.36 in 2008 to 0.74 in 2023. Turkey, like the United States, also has an increasing comparative
advantage. Although the country faced a lack of comparative advantage in some years such as 2010,
2011 and 2014, it has been on a growing trend of comparative advantage since 2014, and in 2023, its
RSCA index reached 0.67. China’s comparative advantage index shows a reverse trend, as the country
initially had a comparative advantage, but since 2020, it has lost its comparative export advantage.

Conclusion

Despite the high comparative advantage in pistachio exports in Iran, the situation of pistachio produc-
tion in Iran is not in a favorable trend. It seems that if no solution is found to increase the cultivated area
or the production yield of this product, in the coming years, Turkey will also take Iran’s place in the field
of pistachio production and export, just like the United States. Therefore, considering the low yield of
pistachios in Iran, it is recommended to adopt policies in this regard so that farmers can produce with
scientific methods and principles prevailing in other countries so that maximum use can be made of the
capacities available in the country. Also, considering that a large part of Iran’s export product is re-ex-
ported by other countries such as Germany and Hong Kong, it is recommended to provide facilities for
investors in the field of marketing this product and performing marketing services such as packaging
or establishing processing industries in this regard within the country, and to conduct extensive studies
abroad to find more suitable markets for such marketing services.
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Abstract

Crown and root rot is one of the most prevalent diseases affecting pistachio trees in Iran, primarily caused by
various species of the genus Phytophthora. This study investigated the effects of chitosan, copper nanoparti-
cles, chitosan-copper nanoparticles, and registered fungicides including copper oxychloride, fosetyl-alumi-
num, and metalaxyl-mancozeb at concentrations of 0, 10, 50, 100, 500, 1000, and 2000 ppm on radial growth,
sporangium production, and zoospore formation of two pathogenic species: Phytophthora drechsleri (Pd) and
Ph. citrophthora (Pc) under in vitro conditions. Radial growth was assessed using V8 agar medium, while spo-
rangium production was evaluated on LBA medium. The results revealed that increasing fungicide concentra-
tions significantly reduced radial growth, sporangium production, and zoospore formation in both species. The
lowest radial growth of Pd was observed with copper oxychloride treatment, whereas the highest was recorded
with chitosan and chitosan-copper nanoparticle treatments. The minimum sporangium counts for Pd occurred
at 1000 and 2000 ppm. For Pc, the lowest radial growth was found in fosetyl-aluminum treatment, while the
highest was in copper and copper-chitosan nanoparticle treatments. Zoospore production was lowest in treat- il
ments with chitosan, copper nanoparticles, and copper-chitosan nanoparticles at concentrations ranging from

500 to 2000 ppm. Based on these findings, copper oxychloride demonstrated the most effective inhibition of

vegetative growth, sporangium production, and zoospore formation in both Pd and Pc, suggesting its potential

as a promising agent for managing pistachio crown and root rot disease.
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Extended Abstract
Introduction

Crown and root rot is one of the most prevalent and economically damaging diseases affecting pista-
chio trees in Iran. The disease is primarily caused by various species of the genus Phytophthora, with
Phytophthora drechsleri (Pd) and Ph. citrophthora (Pc) being the most aggressive and widespread
pathogens in pistachio orchards. Traditional chemical fungicides have been widely used to manage this
disease, but concerns regarding environmental safety, pathogen resistance, and sustainability have led
researchers to explore alternative control strategies. Biocompatible compounds such as chitosan and
nanomaterials like copper nanoparticles (CuNPs) have shown promising antimicrobial properties and
potential for eco-friendly disease management. This study aimed to evaluate the effects of chitosan,
CuNPs, chitosan—copper nanocomposites, and registered fungicides—including copper oxychloride,
fosetyl-aluminum, and metalaxyl-mancozeb—on the radial growth, sporangium production, and zoo-
spore formation of Pd and Pc under in vitro conditions.

Materials and Methods

The experiment was conducted under laboratory conditions using two pathogenic Phytophthora spe-
cies: Pd and Pc. Treatments included chitosan, copper nanoparticles, chitosan—copper nanocomposites,
and three registered fungicides: copper oxychloride, fosetyl-aluminum, and metalaxyl-mancozeb. Each
compound was tested at concentrations of 0 (control), 10, 50, 100, 500, 1000, and 2000 ppm. Radial
growth was assessed using V8 agar medium, while sporangium production was evaluated on LBA me-
dium. Zoospore formation was quantified through microscopic examination after incubation in sterile
distilled water. All treatments were applied to fungal cultures, and measurements were taken at defined
intervals. Each experiment was performed in triplicate, and data were analyzed using ANOVA to deter-
mine significant differences among treatments and concentrations.

Results and Discussion

The results revealed that increasing concentrations of fungicides and nanoparticle-based treatments
significantly reduced radial growth, sporangium production, and zoospore formation in both Pd and
Pc. For Pd, the lowest radial growth was observed with copper oxychloride treatment, while the high-
est was recorded with chitosan and chitosan—copper nanoparticle treatments. Sporangium production
in Pd was most effectively suppressed at 1000 and 2000 ppm, particularly with copper oxychloride.
For Pc, the lowest radial growth was found in fosetyl-aluminum treatment, whereas the highest was
observed in copper and copper—chitosan nanoparticle treatments. Zoospore production was lowest in
treatments with chitosan, copper nanoparticles, and chitosan—copper nanocomposites at concentrations
ranging from 500 to 2000 ppm. These findings suggest that while nanomaterials may have moderate
effects on mycelial growth, they significantly interfere with reproductive structures, which are critical
for disease dissemination. Overall, copper oxychloride emerged as the most effective treatment across
both species, demonstrating strong antifungal activity in suppressing vegetative growth and reproduc-
tive capacity. Chitosan and nanoparticle-based treatments also showed promising results, particularly
in reducing zoospore formation. These results support the potential integration of nanomaterials and
biocompatible agents into pistachio disease management programs, offering sustainable alternatives to
conventional fungicides.



Conclusion

This study demonstrated that copper oxychloride is the most effective agent in inhibiting the growth and
sporulation of Ph. drechsleri and Ph. citrophthora under in vitro conditions. Chitosan, copper nanopar-
ticles, and chitosan—copper nanocomposites also exhibited significant antifungal activity, especially in
suppressing zoospore formation at higher concentrations. The integration of conventional fungicides
with nanotechnology-based treatments could enhance disease control strategies in pistachio orchards.
Such approaches may lead to more sustainable and efficient management of crown and root rot, min-
imizing environmental risks and improving crop health. Further research is recommended to evaluate
field performance, formulation stability, and long-term safety of these treatments.
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Abstract

The common pistachio psyllid is one of the most important pests of pistachio trees. The damage of this
pestis

economic in terms of feeding on plant sap, being multi-generational, and having high reproductive
capacity. Chemical insecticides are used to control it. Given the of chemical insecticides have many
disadvantages, Therefore, it is essential to find a safe, effective, and natural method to control this pest.
One of these methods is the use of a sulfur mineral compound, which is available in various sources,
including mineral and refinery (liquid, wettable powder and micronized powder formulations). Various
studies have shown that sulfur is more effective to control of the common pistachio psyllid than chemical
pesticides such as imidacloprid and spirotetramat, acetamiprid, flupyradifuron, thiacloprid, and phosalone,
and can control this pest for several weeks. The effect of Zarkooh Mine sulfur increases with increasing
concentration, and in cases of high pest density that require rapid control, a higher concentration should
be used, depending on the pistachio variety and time. Micronized sulfur had better effect than other sulfur
formulations to reduce the population density of common pistachio psyllid at different sampling times.
The effect of sulfur on parasitoid, Psyllaephagus pistaciae and Ladybugs, Oenopia conglobata and
Hippodamia variegate was less harmful, but on Chrysoperla carnea was medium harmful. Of course, the
bioassay on the C. carnea was conducted under laboratory conditions. The application sulfur improves oy
vegetative characteristics and quantitative and qualitative yield of commercial pistachio cultivars and

Quality characteristics of pistachio nuts (Kernel composition, appearance and market acceptance). In

general, necessary decisions should be taken regarding the method and timing of sulfur application in an

integrated pest management program so that it does not adversely affect the sensitive growth stages of

natural enemies and also does not cause burns to pistachio leaves and nuts.
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Extended Abstract

Introduction

The common pistachio psyllid is one of the most important pests of pistachio trees. The damage of this
pest is economic in terms of feeding on plant sap, being multi-generational, and having high reproductive
This pest causes blankness and half-kernel nuts and bud and leaf drop. Different chemical.capacity
insecticides are used to control it. These compounds are carcinogenic, cause hormonal imbalance,
sterilization, acute and chronic toxicity, and had long-term degradation and residues in food. The use
of these compounds disrupts the balance of natural enemies, pollinators and other wildlife. They also
cause widespread contamination of groundwater, pest resurgence and the emergence of secondary
pests. Therefore, it is essential to find a safe, effective, and natural method to control this pest. One of
these methods is the use of a sulfur mineral compound, which is available in various sources, including
mineral and refinery (liquid, wettable powder and micronized powder formulations). It is a relatively
safe compound and is in the G.R.A.S. category of pesticides.

Materials and Methods

The effects of sulfur at different formulations and concentrations compared to each other and chemical
pesticide and control (water) were investigated on the population density of eggs and nymphs of common
pistachio psyllid at commmerical cultivar pistachio usually under field conditions as randomized complete
block design with at least four replicates under field conditions. Sulfur should be passed through a fine
sieve before being added to the sprayer tank. Be Mix with water, outside the sprayer tank. Then was
poured it into the sprayer. It is essential to equip the sprayer with an agitator. The samplings were done
3,7, 14, 21 and 28 days after treatment. Random sampling was performed from the leaflet or leaf. Data
analysis was performed using different software such as SAS and SPSS, and Duncan’s or Tukey’s test
was used to compare means at the 5% and 1% level.

Results and Discussions

As the population of common pistachio psyllid increases, this leads to a significant decline in both the
quality and the yield of the pistachio harvest. Over the past few years, various types of sulfur have been
commonly used to control pests. Various studies have shown that sulfur is more effective to control of
the common pistachio psyllid than different chemical pesticides such as imidacloprid, spirotetramat,
acetamiprid, flupyradifuron, thiacloprid, and phosalone, and can control this pest for several weeks. The
effect of Zarkooh Mine sulfur on common pistachio psyllid increases with increasing concentration, and
in cases of high pest density that require rapid control, a higher concentration should be used, depending
on the pistachio variety and time. Micronized sulfur had better effects than other sulfur formulations to
reduce the population density of common pistachio psyllid at different sampling times after spraying.
Sulfur produces hydrogen sulfide by sublimation and combination with hydrogen gas, so it is considered
Some researchers believe that sulfur is well soluble in fats and can pass through the .afumigants
semipermeable cytoplasmic membrane and enter the cell. Therefore, sulfur affect on common pistachio
psyllid both through contact and ingestion, then it causes the death of insects by disrupting their normal



function and energy cycle, followed by a change in energy capacity.

The adaptability of pesticides with biological agents is one of the major concerns of integrated pest
management (IPM) practitioners. Hence, it is essential to have necessary information about the action
mode of pesticides on non-target insects. Furthermore, finding efficient biological control agents is
considered the first step in developing biological control programs. Therefore, the effects of different
formulations and sources of sulfur has been investigated on natural enemies of common pistachio
psyllid. The effect of Zarkooh Mine sulfur on parasitoid, Psyllaephagus pistaciae (adult) and Ladybugs,
Oenopia conglobata (larvae) and micronized sulfur on Hippodamia variegate (egg, larval stages
and adult) was less harmful, but sulfur wettable powder (WP,
was conducted under stages and adult) was medium harmful. Of course, the bioassay on the C. carnea
laboratory conditions.

) on Chrysoperla carnea (egg, larval

The application sulfur improves vegetative characteristics and quantitative and qualitative yield of
commercial pistachio cultivars (A significant increase in the percentage of splitting nuts and a significant
decrease in the percentage of unsplitting nuts in Ahmad Aghaei and Owhadi cultivars compared to control
and spirotetramat and imidacoloprid pesticides) and quality characteristics of pistachio nuts (Kernel
composition, appearance and market acceptance).

Conclusion

According to the results of these researches, sulfur can be used as a safe, effective, and compatible
compound compared to chemical pesticides before the critical stage of pistachio nut development.
Sulfur can protect pistachio trees from infestation of common pistachio psyllid at low population
densities. Therefore, the emphasis on spraying trees with sulfur at the beginning of the growing season
to prevent of laying eggs, plays a significant role to reduce the use of dangerous chemical pesticides and
control of pest. Preventive use of sulfur can be a valuable tool in integrated management of common
pistachio psyllid, especially for the production of healthy pistachios, and can improve the quantitative
and qualitative characters of pistachio nuts. Of course, special attention must be paid to the sensitivity
of pistachio cultivars to sulfur, the time of activity of sensitive growth stages of natural enemies, and the
time of sulfur application around the day in order to control the common pistachio psyllid with the least
effect on natural enemies and to prevent the formation of burn symptoms on pistachio leaves and nuts.
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Abstract

Rootstock propagation is one of the most important applications of tissue culture and this industry has been
expanding in recent years. UCBI1 root stock pistachio is also one of the important rootstocks that is econom-
ically important for agriculture due to its good attributesits. Considering its signifigence in agriculture in-
dustry, a study that determines the optimization of the micropropagation process of UCBI pistachio in tissue
culture conditions should be considered. The present study was conducted to develop an efficient protocol
for in vitro organogenesis of pistachio through various optimizations of growth regulators. MS medium con-
taining BAP (2mg/l) was the most suitable combination for bud establishment. shoots were cut into approxi-
mately 5-centimeter pieces and used in MS culture media containing 2 mg/l BAP Then, they were transferred
to culture medium containing different concentrations of BAP (1-0.5-1.5-2 mg/L). The highest growth and
regeneration rate of branches were observed in the DKW medium containing 1.5 mg/l BAP. The shoots were
rooting in the medium with 2 mg/l IBA after the second cultivation and compatibility was done with 80%
survival in peat moss and perlite. The results of the studies also showed that best regeneration in the culture
medium containing 1.5 mg/l BAP was observed.
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Extended abstract
Introduction

Rootstock selection, indispensable for fruit cultivation, has become one of the significantly followed
topics of research and development worldwide and in our country. The selection and use of rootstocks in
fruit cultivation are extremely important. In recent years, there has been an increasing interest in clonal
rootstocks with superior characteristics. The main desired features in clonal rootstocks include ease of
propagation, uniform growth, possession of a vigorous root system, absence of graft incompatibility,
resistance to various diseases and pests, good tolerance to abiotic stress conditions, reduction of the ju-
venile period of the grafted variety, positive effects on fruit yield and quality, and alternate bearing. The
use of rootstocks obtained through vegetative propagation methods is rapidly increasing in world fruit
cultivation. Research continues on the propagation of pistachio rootstocks through tissue culture, one
of the vegetative propagation methods. Pistacia species are generally heterozygous and display segre-
gation when propagated by seeds. Pistachio rootstocks propagated by seeds cause a decrease in yield
and irregularities in newly established and old orchards. For this purpose, the micropropagation method
under in vitro conditions offers a significant advantage for the production of Pistacia species. The mi-
cropropagation method facilitates the production of disease-free plant material, a high multiplication
rate, ease in healthy plant production, and the ability to produce irrespective of the vegetative period. In
recent years, with the introduction of vegetatively propagated rootstocks, producer’s tendencies to use
these rootstocks have increased. This will lead to uniformity in pistachio orchards in the near future.
UCB-1 (P, atlantica x P. integerrima), a hybrid rootstock widely used and clonally propagated among
Pistacia rootstocks, is obtained through interspecific hybridization breeding. It has become a preferred
rootstock in the establishment of pistachio orchards. It is a strong rootstock that provides high yields in
gardens where irrigation is available. It has high tolerance to salinity and cold (Jacygrad et al., 2020;
Raoufi et al., 2020). This study aims to investigate the possibilities of micropropagation under in vitro
conditions, a vegetative propagation method for UCB-1 rootstock, a hybrid of Pistacia atlantica and
Pistacia integerrima. The performance of UCB-1 rootstock under in vitro conditions will be determined
with different applications during the shoot formation and rooting stages.

Materials and Methods

This experiment was conducted in 1401 with the aim of optimizing the microbiology protocol of the
ornamental plant Philodendron Black in the tissue culture laboratory of the Department of Agricultural
Sciences, Islamic Azad University of Rafsanjan. Plant samples (whole plants) were divided into smaller
pieces using a sharp blade and superficial washing with running water for 30-40 minutes. After that, the
samples were exposed to 70% alcohol under a laminar hood for 45 seconds and then exposed to 2.5%
sodium hypochlorite with one to two drops of Tween 20 for 15 minutes and finally washed three to five
times with sterile distilled water. shoots were cut into approximately 5-centimeter pieces and used in
MS culture media containing 2 mg/l BAP. Then, they were transferred to culture medium containing
different concentrations of BAP (1-0.5-1.5-2 mg/L). The culture containers were transferred to a growth
room with a photoperiod of 16 hours of light and 8 hours of darkness, a light intensity of 3000 lux, and
a temperature of 26 + 1°C. regeneration percentage, number of leaves, and seedling length were evalu-
ated after thirty days. After several stage of proliferation, strong shoots were placed in rooting medum
culture containing 2 mg/l of IBA. After rooting stage, plants were adapted in peat moss and perlite.



Results and Discussions

Multiple shoots were induced from nodal segments of mature trees of Pistacia vera L. on Murashige and
Skoog (MS) medium supplemented with benzylaminopurine (BAP). Maximum shoot production was
obtained from shoot tips taken from in vitro proliferated shoots when cultured on solidified DKW medi-
um containing 1.5 mg/l BAP on the 30th day. Rooting of microshoots was achieved in 1/2 MS medium
supplemented with indole butyric acid (IBA). Rooted plantlets reassumed independent growth after a
short period of acclimatisation. Stable regenerated plants were established in the greenhouse.

Conclusion

In the study, the shoot medium containing BAP hormone yielded positive results. It was determined that
the dose of 1/5 mg L-1 BAP provided the best results in terms of duration of shooting, However, in the
study, rooting did not occur in the plantlets and transferred to the rooting medium.

vitrification is a common problem in in vitro micropropagation. With this phenomenon, a watery and
transparent appearance of foliage and foliage with stem and wind are seen. The leaves have fewer sto-
mata and the cuticle is usually very thin, and many of the stomata may have lost their function. There are
several reports showing the effects of high levels of benzyl adenine on the development of vitrification.
This experiment showed that High temperature in growth chamber increased vitirification and also, high
agar concentration (7 g/l) decreased this problem.
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Abstract

Trichoderma fungi are among the most active microorganisms in the rhizosphere of plants, playing a
crucial role in the biological control of plant pathogens. In this study, native Trichoderma species were
isolated, purified, and identified from soil and rhizosphere samples collected from 50 pistachio orchards
across various regions. Initial isolation was performed using selective media (ELAD and SPDA) and
serial dilution techniques, followed by single-spore purification on PDA and WA media. Morpholog-
ical identification of isolates was based on vegetative reproductive structures, including colony shape
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and growth, pigmentation, sporulation, conidiophore architecture, phialide and conidium morphology,
chlamydospore formation, and growth rate at different temperatures, using validated taxonomic keys.
The results revealed that Trichoderma harzianum was the most frequently isolated species, likely due to
its high ecological and biological adaptability to pistachio orchard soils. Other species such as 7. virens,
T brevicompactum, and T. longibrachiatum were identified with lower frequencies. Comparative anal-
ysis of soil, rhizosphere, and fertilizer pit samples showed significantly higher Trichoderma abundance
in the rhizosphere. Native isolates were screened through antifungal assays based on their antagonistic
properties, and the most effective strains with high biocontrol potential were selected for the develop-
ment of biological products against pistachio pathogens.
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Extended Abstract
Introduction

Trichoderma species are among the most active and ecologically significant fungi in the rhizosphere
of plants. Their ability to suppress a wide range of soil-borne pathogens and promote plant growth has
made them valuable agents in biological control strategies. These fungi exert their biocontrol effects
through multiple mechanisms, including rapid root colonization, mycoparasitism, production of hydro-
lytic enzymes, secretion of antifungal metabolites, and induction of systemic resistance in host plants.
In pistachio orchards, where soil-borne diseases pose a major threat to productivity, the identification
and utilization of native Trichoderma strains adapted to local soil conditions can offer sustainable solu-
tions. This study aimed to isolate, purify, and identify native Trichoderma species from the rhizosphere
of pistachio trees in various regions of Iran, and to evaluate their potential for biological control.

Materials and Methods

Soil samples were collected from the rhizosphere of pistachio trees across more than 50 orchards locat-
ed in Rafsanjan, Nough, Dehferaj Razavi, Sirjan, Zarand, Koshkuiyeh, and Chatrood during spring and
summer seasons. Each orchard was divided into five zones (north, south, east, west, and center), and
ten subsamples were randomly collected from the shaded area between tree rows at a depth of 5-30 cm.
The subsamples were mixed to form a composite sample for each zone. Soil samples were sieved (2—5
mm), and 10 g of sieved soil was suspended in 100 ml of sterile distilled water containing tween 20
(1:1000). The suspension was shaken for 30 minutes at 100-200 rpm, and serial dilutions (107! to 27V +)
were prepared. Aliquots (Y&« ul) of each dilution were plated on selective media (SPDA and ELAD) in
four replicates and incubated at 25°C in darkness for one week. Colonies resembling Trichoderma were
counted daily. Purification was performed using single-spore isolation on PDA and WA media. Mor-
phological identification was based on colony characteristics, pigmentation, sporulation, conidiophore
structure, phialide and conidium morphology, chlamydospore formation, and growth rate at different
temperatures, using validated taxonomic keys and online databases.

Results and Discussion

Microscopic and morphological analysis revealed the presence of several Trichoderma species. Among
the isolates, T. harzianum was the most abundant, consistent with previous studies. This species exhib-
ited rapid colony growth and dense sporulation, covering the entire Petri dish surface. Colonies initially
appeared yellowish-green and gradually turned dark green, with reverse coloration ranging from color-
less to dark yellow. Phialides were ampulliform or lageniform, typically arranged in whorls of 3—4. Oth-
er identified species included 7. longibrachiatum, T. virens, and T. brevicompactum, each with distinct
morphological traits and lower frequencies. 7. longibrachiatum showed jade-green conidia and solitary
cylindrical phialides. T virens displayed turf-like sporulation and bluish-green colony coloration, with
abundant chlamydospore production. 7. brevicompactum formed olive-green to bluish-green colonies
with pyramidal conidiophores and ampulliform phialides. Quantitative analysis indicated that Tricho-
derma isolates were significantly more abundant in the rhizosphere compared to other soil zones, sug-
gesting strong ecological adaptation and symbiotic interactions with pistachio roots. The rhizosphere,
enriched by root exudates, provides a favorable microenvironment for microbial colonization and activ-
ity. The dominance of 7. harzianum highlights its potential as a biocontrol agent in pistachio orchards.



Antifungal screening assays demonstrated that several native isolates exhibited strong antagonistic ac-
tivity against key pistachio pathogens such as Fusarium spp., Phytophthora capsici, and Rhizoctonia
solani. These findings align with global research on the biocontrol efficacy of Trichoderma species and
underscore the importance of selecting region-specific strains for field application.

Conclusion

This study successfully identified native 7richoderma species from pistachio rhizosphere soils, with 7.
harzianum being the most prevalent. The high abundance and antagonistic potential of these isolates
suggest their suitability for developing biological products aimed at managing soil-borne diseases in
pistachio orchards. Future research should focus on greenhouse and field trials to evaluate the perfor-
mance of selected strains under natural conditions. Additionally, exploring their effects on pistachio
seedling growth, stress tolerance, and long-term soil health will contribute to sustainable horticultural
practices and the development of eco-friendly biocontrol strategies.
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