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Introduction

Fig (Ficus carica L., family Moraceae) is a deciduous tree native to the Mediterra-
nean and western Asia regions [1]. Presently, this tree is cultivated globally for dry
and fresh consumption of its fruit due to the high content of minerals, vitamins and di-
etary fibres [2]. For instance, it has higher iron and copper content fourfold compared
to other fresh and dry vegetables and fruits [3]. It is also rich in vitamins E and C [4].
Additionally, it is one of those medicinally imperative trees in terms of its various
parts, such as fruits, leaves, shoots, tender, bark, and seeds, with medicinal appliances.
For example, its phenolic compounds have a vital role in its antioxidant capacity lead-
ing to positive consequences to human health [5] .

Fig commercial production is accomplished in different countries, particularly those
in the Mediterranean region, such as Turkey, Egypt and Morocco which lead fig pro-
duction in 2020 with 665458 tons representing more than 50% of international pro-
duction [6]. However, in Irag, the production was 9322 tons, representing only 0.72 %
of global production. This low percentage of production is due to the influence of nu-
merous stresses to which the fig tree in Iraq is exposed including various pathogens.
These pathogens have caused diseases such as roots rot, wilt and others [7].

Approximately 300 species of Alternaria genus exist in a wide range of environ-
ments [8, 9]. These species were either saprotrophic or parasitic, infecting a diversity
of plant hosts and causing various diseases [10,11, 12]. For example, various species
of Alternaria, particularly the A. alternata have caused leaf spot disease in different
plant hosts, including fig [13]. On the other hand, the profuse number of recorded Al-
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ternaria species has led to a complicated accurate diagnosis of them [14, 15]. Howev-
er, identification of them based on their morphological and molecular characteristics
has offered a practical and accurate description [16, 17] .

In Iraq, the causative pathogen of this disease on Fig trees has not described yet.
Thus, the object of this investigation was to identify the pathogen causing leaf spot of
fig trees in Karbala Provinces of Iraqg.

Materials and Methods

During a survey held in 2018 in orchards of Alhusaynia territory, Karbala Province,
Iraq, an epidemic leaf spot disease affecting fig trees was observed. These leaf spots
initially appeared as small in a circular shape and light brown colour, which developed
to be mostly an irregular shape in blackish brown to grey colour. However, a minority
of them persisted in circular shapes with concentric zones. Some of these spots, sub-
sequently merged to create sizeable necrotic expanses ending with the yellowing and
drying of the infected leaves (Fig. 1).

Figure (1): Leaf spot symptoms on fig leaves.

The symptomatic leaves of fig trees were collected, cut into small sections (1-2 cm),
disinfected with sodium hypochlorite solution (2%) for a couple of minutes, and
washed thoroughly with distilled water. They were then placed aseptically on water
agar media for a couple of days at 252 °C. Afterwards, a hyphal tip technique was
applied to purify emerged fungal colonies on potato dextrose agar that was amended
with the antibiotics ampicillin and kanamycin monosulphate (50 pg/mL). The inocu-
lated plates were subsequently incubated for a week at 25£2°C [18, 19].
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%omlc DNA of a representative isolate was extracted [20]. Then, the se-
quence of the internal transcribed spacer region of rDNA was gained using the primer
set ITS1 and ITS4 described previously [21]. The phylogenetic tree was built based on
the alignment of the ITS-rDNA nucleotide sequences using MEGA version 10.1.5.

The pathogenicity of the isolated fungus was examined via the detached leaf assay

[22]. Healthy fig leaves were surface sterilized using 70% of Ethanol for half minute,
dry, and each inoculated with 500 pl of conidia suspension (1x10° conidia/mL).
However, the leaves of control were treated with sterile distilled water. All leaves
were subsequently incubated at 25£2°C in a growth chamber.

Results and Discussion

Several fungal isolates were obtained from the diseased fig leaves, and their morpho-
logical characteristics were examined. Initially, the mycelial growth of fungal colonies
raised on PDA was a radial, airy, condensed and cottony structure in a greyish-white
colour that converted latterly to blackish olivaceous (Fig. 2). The conidiophores were
short, simple and mostly curved, carrying olive to dark brown, oval to pyriform like-
shape conidia with transverse (1-3) and longitudinal (0-2) septate, and a short apical
beak-shaped. The average length and width of these conidia (n=50) ranged from 16 to
36 um and 7 to 11 pum, respectively. They were commonly lonely and rarely noticed
in short chains (Fig. 3). These morphological characteristics proposed that the fungal
species isolated in this study was likely Alternaria alternata as described previously
[23, 11, 12, 17]. A BLAST and phylogenetic analyses of the isolate sequence obtained
(GenBank Accession No. MK070016.1) showed that it was almost identical (99%) to
several global strains of A. alternata such as MK371774.1, MN872494.1 and
MN615420.1 (Fig. 4).

Figure (2): Cultural and microscopic features of A. alternata; (A) The up (Left) and
down (Right) surfaces of A. alternata culture on PDA media; (B) Various forms and
sizes of A. alternata conidia. The scale bar is 20 pm.



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (9), (2022)

—— A MEKO70016.1 Alternaria alternata strain Lahuf-A alt 4

MEK371774.1 Alternania alternata 1solate Pla

MN872494.1 Alternaria altemata strain WZ-263

MN615420.1 Alternana alternata strain YZU 191238

KU936229.1 Alternaria alternata isolate 1173

JF802101.1 Alternaria altemata isolate B3

KT192385.1 Alternaria altemata strain ZG-2-1-1

JF835822.1 Alternaria altenata isolate 10-28

MWO009041.1 Altemarnia alternata 1solate DT18131-B

KX066047.1 Fusarium graminearum strain JCP15

Figure (4): Phylogenetic tree displaying the relationship of the A. alternata isolated in
this study (indicated with a black triangle) with other global A. alternata strains de-
posited in GenBank database.

After one week of inoculation, small circular spots of light brown colour emerged
on the inoculated leaves. Conversely, leaves of control were symptomless. The patho-
gen (A. alternata) associated with these diseased leaves was re-isolated and re-
identified. To our knowledge, this is the first record of fig leaf spot incited by A. al-
ternata in Karbala, Irag. Thus, additional investigations and surveys which should be
accomplished in the rest of Iragi fig orchards are demanded to reveal the incidence
and severity of this disease besides detailing a comprehensive characterization of the
fungal pathogen.
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