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Abstract

Every year, date fruits stored in cold storage suffer significant damage from various factors. Among these factors,
storage pests and post-harvest diseases are particularly detrimental to the quality of date fruits. To assess the
presence of fungal agents, five samples weighing one kilogram each were randomly collected from each cold
storage every two weeks (ten cold storages) in Saravan County, Sistan and Baluchestan province. The samples
were then transported to the plant protection research laboratory of Baluchestan Agriculture and Natural
Resources Research and Education Center. After sampling, infected samples were cultured on general and special
culture media to identify pathogenic agents. Pure culture of fungi was prepared using the single spore method and
transferred in potato-dextrose-agar (PDA) medium. A total of one hundred fourteen isolates from the fungal
genera Penicillium, Aspergillus, and Alternaria were isolated and identified by morphological criteria. To validate
the morphological identification, sequencing of the genomic region ITS-rDNA was employed. The examination
of samples from cold storages in Saravan city revealed that Alternaria alternata fungal species had the highest
level of contamination. The findings from this study indicated that under cold storage conditions, pathogenic fungi
can potentially contaminate a significant portion of the date fruits due to high temperatures, inadequate ventilation
(resulting in relative humidity exceeding 70% in certain areas), and poor sanitation practices (including the
presence of previous year's date fruit and waste in some cold storage facilities).
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| Identification of fungal postharvest agents of date fruit in cold storages of Saravan County

EXTENDED ABSTRACT

Introduction: The date-producing area in Iran covers 286393 ha with a production of 1971444 tons in 2020. The
main date palm plantations in Iran are located often in south, southeast and southwest which Sistan and
Baluchestan by having seventeen percent of producing area and production of 242093 ton are in top of the list.
High sensitivity of date fruit to physical damage and microbial contamination has made the marketing risk of this
product very high over a long period of time, especially over long distances. Identifying microorganisms that
cause spoilage and decay of fresh date fruit, it will be possible to access appropriate methods for storing and
packaging this fruit. Some varieties of date fruit is perishable in the wet stage and is more susceptible to microbial
spoilage compared to dry and semi-dry varieties. Every year, date fruits stored in cold storage suffer significant
damage from various factors. Among these factors, storage pests and post-harvest diseases are particularly
detrimental to the quality of date fruits. Date diseases have been increasing in recent decades, which has caused
concern among date producers. It is crucial to monitor and detect these pests and diseases early on in order to
prevent and manage outbreaks in post-harvest conditions.

Materials and Methods: To assess the presence of fungal agents, five samples weighing one kilogram each were
randomly collected from each cold storage every two weeks (ten cold storages). The samples were then transported
to the plant protection research laboratory of Baluchestan Agriculture and Natural Resources Research and
Education Center. Sampling, infected samples were cultured on general and special culture media to identify
pathogenic agents. Pure culture of fungi was prepared using the single spore method and threading in potato-
dextrose-agar (PDA) medium. To identify the morphological characteristics of the species, after examining the
macroscopic and microscopic characteristics, descriptions available in reputable mycological sources and articles
were used based on colony characteristics, shape and type of conidiophore and conidium, and presence or absence
of spodocium. For sporulation of fungal species and observation of colony characteristics, specific culture media
and growth conditions specific to each species were used. Identification was based on available books, keys, and
authoritative articles. Phylogenetic analysis, generated and published sequences of ITS-rDNA were used.
Sequences downloaded from Genbank originated. DNA extraction was done and PCR amplification for ITS gene
was conducted. The sequences were edited by CLC Genomic workbench 10.1 software, and then aligned using
sequence alignment program MUSCLE. Phylogenetic analyses were performed with MEGA v. 6 software. A
phylogenetic tree was constructed by the maximum likelihood method based on the Kimura two parameter model.
Results and Discussion: A total of one hundred and fourteen isolates from the fungal genera Penicillium,
Aspergillus, and Alternaria were isolated and identified by morphological criteria. These genus are reported from
some date storage in other province of lran. Subsequently, twelve isolates with distinct morphological
characteristics were chosen for DNA extraction and determination of nucleotide synonyms. To validate the
morphological identification, sequencing of the genomic region ITS-rDNA was employed and the sequences
obtained from amplifying a part of the genomic region were compared with the sequences in the gene bank using
the BLASTNn search tool. The phylogenetic analyses were performed as well. Finally, the species including
Penicillium digitatum, Penicillium sp., Aspergillus niger, Alternaria alternata and A. atra were identified. The
species could infect date fruits in garden and then transfer to cold storage which in suitable condition for the
mentioned species cause economic losses.

Conclusion: Annually, date fruits stored in cold storage suffer significant damage from various factors that cause
effect losses to date producers. The lack of suitable temperature and humidity conditions for storing dates has
caused cold storage to be seriously damaged by various factors including fungi, bacteria and pests. Fungal species
are important causal agent of infecting of date fruits in cold storage. Saravan city is one of the important areas for
date-producing in Sistan and Baluchestan province. Due to the low price of dates during the harvest season and
the lack of market and demand during this season, a large portion of the date crop is stored in cold storage of
Saravan city. The examination of samples from cold storages in Saravan city revealed Alternaria alternata fungal
species had the highest level of contamination. The findings from this study indicated under cold storage
conditions, pathogenic fungi can potentially contaminate a significant portion of the date fruit due to high
temperatures, inadequate ventilation (resulting in relative humidity exceeding 70% in certain areas), and poor
sanitation practices (including the presence of previous year's date fruit and waste in some cold storage facilities).
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