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Abstract: Aspergillus flavus is one of the well-known storage fungal pathogen. It causes very harmful effect for agricultural
crops. Infection spreads dangerously, especially in the oilseeds having excessive moisture and nutrients. Keeping in view of the
availability of fungus and its pathogenicity, traces of dominant fungal strain RF-03 have been taken from the infected groundnut
seeds. These seeds were collected form warehouse of a local farmer of district Manpuri. The isolated strain dominantly covers the
petri plates and also affects the development and quality of seed. Pure culture of RF-03 was analyzed firstly through electron
microscope for morphological characterization. Further, the fungal strain was identified for genus and species level and resulted
as A. flavus by 18S rRNA sequencing, the obtained sequence was then submitted in NCBI under the accession number
MF120213.1.

IndexTerms - Aspergillus flavus, storage oil seeds, fungal pathogens, SEM analysis.

. INTRODUCTION

In concern of oil seeds, Groundnut (Arachis hypogaea L) is one of the most important oil seed crop worldwide and Indian is
second largest producer of groundnut after china Pandey et al, (2012).1t covers more than 82% of total oil seed production in India.
Groundnut typically contains ample amount of protein and oil in it. Moreover, it is a rich source of multiple nutrients including
Vitamin E and magnesium. Shalini et al. (2016). According to Adeyeye and Ajewole (1992); Sadasivam and Manickam (2008) the
quality parameters for oil and products of groundnut are directly influenced by fatty acid profile along with growing conditions.
That’s why the crop is more susceptible to a variety of plant pathogens. Li et al. (2013).

Aspergillus flavus is one of the predominant pathetic fungi for oilseed crops also known as opportunistic pathogenesis in plants.
A. flavus is one of the major factor for inhibit good quality seeds. Considerable economic loss takes place during international trade
is only because of lower quality seed production. The seeds can be contaminated by Aspergillus spp. during harvest, pre and post-
harvest, in storage or during transport. Shekhar et.al (2018); Vankayalapati (2018). The aflatoxin levels increases due to improper
harvesting. The attacks of pathogens resulting yield losses and lower quality of the produce. Romani (2004). A yield loss due to
occurrence of the diseases in groundnut is higher than 50%. Oilseeds may moderated there chemical composition due to the
production of the potent carcinogen aflatoxin by fungal pathogens. Aflatoxins are toxic, mutagenic, and carcinogenic compounds
Chen et al. (2013). These toxins occur naturally and have been found in a wide range of commodities, including groundnuts used
for animal and human consumption. Williams et al. (2004)

The presence of pathetic fungi in storage area is a major threat of quality seeds production and fulfills the yield gap between
supplies and demand. For sustainable agriculture and healthy food production it is very important to identify the dominant
pathogens of storage area. Hence, the present study is formulated to identify and characterize dominant fungal pathogen from actual
environmental conditions found in warehouse located within the groundnut producing area.

Il. RESEARCH METHODOLOGY

11.1 Sample Collection

For the isolation of fungal pathogens, one year aged groundnut seeds were collected from the natural agriculture environment at
village Alipurkheda district Manipuri, Uttar Pradesh (Figure-1). Infected seeds were collected in polybags and stored at room
temperature in laboratory conditions.
11.2 Isolation of pathogen

Fungal pathogens were isolated from infected seeds and shells of groundnut. All the infected groundnuts were going through the
surface sterilization with 1% of sodium hypochlorite for 30 seconds, followed by three thorough rinses with sterilized distilled
water. Air dried infected seeds were separated from shells, and then placed on potato dextrose agar (Hi media) plates. After
incubation on 28°C for 5-7 days fungal colonies appeared on seeds and shells were picked up and purified further on PDA plates.
Among all RF-03 was found in both shells and seeds were separated for further study (Figure-2)

Fig-1 Site map of sampling In District Manpuri UP Fig-2 (A) isolate Aspergillus flavus (B) RF-03 Aspergillus flavus
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plates of isolated fungal deteriorating agents of Groundnut.
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11.3 SEM Analysis
Purified fungal strain RF-03 was analyzed through surface electron microscope , fresh fungal samples were prepared and fixed

by using 2% glutaraldehyde in 0.2 M phosphate buffer (pH 6.8) at room temperature for 4 to 6 h. further, the fixed samples were
carefully rinsed with 0.2 M phosphate buffer (pH 6.8) for 1-2 h, and then dehydrated in a graded acetone series (30, 50, 70, 80, 90,
and 100%), each grade for 30 min and three times for 100% acetone. Fully dehydrated samples were completely dried and mounted
on stubs for examination under SEM (Figure-3).

Fig-3 SEM micrographs of isolated fungal deteriorating agents of Groundnut.
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Fig-4 Phylogenetic analysis of isolate RF-03

KX928745.1 Aspergillus sp. strain SS2 small subunit ribosomal RNA gene
+KX090295.1 Aspergillus flavus strain $195 small subunit ibosomal RNA gene
FJ487932.1 Aspergillus flavus strain ZJ4-A 18S bosomal RNA gene

HG936504.1 Uncultured Aspergillus genomic DNA containing 18S rRNA gene clone 10J50C95
Aspergillus flavus RF-03 MF120213.1

1
¥ KX011593 1 Aspergillus flavus strain IM21 18S ribosomal RNA gene
s HG936500.1 Uncultured Aspergillus genomic DNA containing 18S rRNA gene clone 10J50C60
. KX090332 1 Aspergillus flavus strain $1310 small subunit ribosomal RNA gene

HG936498.1 Uncultured Aspergillus genomic DNA containing 18S rRNA gene clone 10J50C57

KY859367.1 Aspergillus flavus isolate 53 2H2 small subunit ribosomal RNA gene

KX610125.1 Aspergillus flavus strain 058 18S ribosomal RNA gene

KT7323209.1 Aspergillus flavus isolate HP149 188 ribosomal RNA gene
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11.4 18S rRNA gene sequencing

Fungal pathogen was further identified at genus and species level by using the 18S rRNA sequencing technique. Genomic DNA
was isolated as described by Smit et al. in (1999). Moreover, amplification and purification of PCR product was completed as per
the instruction of primer manufactures on the kit (Sigma Aldrich). 18S rRNA ITS Region universal primers ITS1
(TCCGTAGGTGAACCTGCGG) and ITS4 (TCCTCCGCTTATTGATATGC), PCR product was sequenced using the ITS1/1TS4
primers. Result sequence was further submitted to NCBI.

11l. RESULTS AND DISCUSSION
I11.1 Identification of pathogen

Among all isolate the dominant fungal pathogen RF-03 was resulted as Aspergillus flavus after 18S rRNA sequencing. The
FASTA format of sequence was submitted to NCBI under the accession number MF120213.1.(Figure-4) A. flavus highly
contagious and covered full petri dish during isolation process further, the fungi is responsible for foodborne disease along with
aflatoxin production in seeds under storage conditions. Chen et al, (2002) ; Gupta and Chauhan (1970) isolated A. flavus from
groundnut seeds. Similarly, Lalithakumari et al. (1971) observed presence of A. flavus as dominant fungi on groundnut seeds.
Bhattcharya and Raha (2002) reported that in groundnut seeds Aspergillus niger, A. rubber and A. flavus were initially very
abundantly found in storage condition.

111.2 Surface morphology of pathogen

Scanning Electron Microscopy is done for revealing the surface morphology of isolated fungi. SEM creates various images by
focusing a high energy beam of electrons onto the surface of a sample and detecting signals from the interaction of the incident
electron with the sample’s surface. Conidia of A. flavus have relatively thin walls which are finely to moderately rough ened. Their
shape can vary from spherical to elliptical. Scanning Electron Micoroscopy (SEM) micrographs clearly show these ornamentation
differences Furthermore, once SEM micrographs have been studied and compared, then with practice these differences become
apparent using light microscopy. Fungal species have been detected and also identified through SEM.

The present study thus reports fungal strain RF-03 as A. flavus which cause savior infections in groundnut seeds during storage.
Biological methods are seems to be very useful and environmental friendly alternative to combat such fungal pathogens so as to
prevent the use of pesticides/fungicides (Arora et al. 2018; Mishra et al. 2016). Many biocontrol agents are known which should be
exploited and used for control of such seed deteriorating and harmful fungi (Verma et al. 2019; Mishra and Arora 2017;Tiwari and
Arora 2018)

IV. CONCLUSION

At the end of this study, the authors concluded that A. flavus is a very infectious storage fungi, which effectively causes
infections in nutrient rich seeds during long term storage. Because of these lethal infections, groundnut seeds can’t be properly
developed. Moreover, their ability to wear oil becomes very less. However, prevention of groundnut seeds from mycobial
contamination environmental friendly subways i.e. microbial metabolites should be used for better storage of groundnut seeds.
Microbial metabolites are naturally according substances with no harmful effect to humans and animals as well. The use of
metabolites for cure and control of fungal pathogens during storage seems to be very cheap and best alternatives of chemical based
fungicides. Quality research is needed for proper storage treatments of oil seeds worldwide.
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