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Sooty canker disease poses a significant threat to Albizia lebbeck trees, an important
ornamental and shade tree species in Karbala province, Irag. The study aimed to investigate
the canker disease A. lebbeck at several places in the province of holy Karbala in Irag. Al-
Atishi, fields of the College of Agriculture / University of Kerbala the infection rate was
recorded at 100% with three degrees of infection, then Al-Atishiand Al-Qudah followed Al-
Hussein. The infection rate was 80 and 60 and 55 respectively, the lowest infection rate was
recorded 45%in Al-Nageeb neighborhood, the degree of infection for all surveyed regions
was two. The frequency ratio for the Fusarium incarnatum was 82%, and the fungus
Trichoderma harzianum had a frequency of 10%. The two fungi were identified molecularly
by PCR search of the Fusarium and Trichoderma-ID database showed 100% nucleotide
similarity with the F. incarnatum and T. harzianum. This study highlights the fungi linked to
sooty canker in A. lebbeck trees in Karbala, Irag, emphasizing integrated disease management,
monitoring, cultural practices, fungicides, and the need for resistant tree varieties, this is the
first report about F. Incarnatum of canker disease on A. lebbeck in Karbala province of Iraqg.
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INTRODUCTION

Albizia. lebbeck (L.) Benth., The Albizia genus has around 160
species found in Asia, Africa, Australia, and tropical and
subtropical regions of America. Multiple Albizia species are
grown for their visual appeal or tannin extraction. Albizia is a
significant plant species valued for its use as feed, lumber, and
medicinal purposes. Several species are grown for their attractive
flowers, as shown by [1, 2]

In Irag, the Albizia is cultivated as ornamental trees, they have
medicinal importance as an antioxidant [3] and anti-inflammatory
[4] and are used for making furniture [5]. The Albizia tree is
infected with Many fungal diseases such as dieback of large
branches which is caused by Scytalidium dimidiatum [6]. and stem
canker diseases by Botryodiplodia theobromae and Pestalotiopsis
guepinii [7]. The Fusarium incarnatum-equiseti species complex
(FIESC) comprises a limited number of officially recognized
species that are distinguished by the overall dorsiventral curvature
of their macroconidia and the presence of numerous
chlamydospores, which can occur singly, in chains, or clusters [8,
9]. However, there is still uncertainty regarding the identification
of further isolates in this group due to substantial genetic diversity,
F. incarnatum- species complex infects a wide variety of food

crops [10] secondary invaders of environmental habitats humans
and animals [11]. Due to the spread of the disease on Albizia trees
in several regions of Karbala province and the scarcity of studies
on fungal diseases that affect Albizia trees in Iraq, where studies
that dealt with diseases specific to Albizia trees are very limited.
Therefore, the study aimed to identify the damage to Albizia trees
that led to the economic, commercial, and industrial value as a
result of the fungal attack, which caused several infections that led
to the damage.

MATERIALS AND METHODS

Survey of Sooty Canker Disease

A field survey of deteriorating A. lebbeck trees was conducted in
different regions of holy Karbala province (Al-Atishi, fields of the
College of Agriculture / University of Kerbala, Al-Qudah
neighborhood, Al-Hussein neighborhood, and Al-Nagib
neighborhood) 2024. The infestation was determined through the
cankers found on the tree trunks to restrict the extent of the
infestation. According to the available evidence of the severity of
retrogradation [16] the damaged trees were classified according to
the extent of damage to the trees randomly selected from each area
into five categories.

No.of trees caregory 1 X frequency ....+No.of trees categort 5 X frequency

Severity =

X 100

Total No.of trees tested X highest category index

The percentage of infection of A. lebbeck trees in the surveyed areas was calculated from the following equation:

No.of Infected tress

X 100

Infection % =

Total No.of trees
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Table 1 Disease severity of sooty canker disease on A. lebbeck tree

Categories  Evidence of  Percentage of infected part of the
deterioration  tree

1 0 Uninfected

2 1 1-25

3 2 26-50

4 3 51-75

5 4 76-100

The severity of infection in trees was calculated from the following equation:

Isolation

A. Lebbeck which was infected by sooty canker taken from it as a
random sample, the damaged parts were washed with flow water
for not less than half an hour, and parts of the areas adjacent to the
canker were taken for a sterile scalpel. The pieces were subjected
to surface sterilization by immersing them in a 1% solution of
sodium hypochlorite for three minutes, the traces of the sterilizing
agent were removed by washing the pieces several times with
distilled water and then using two sterile Whatman No. 10 filter
papers to dry the specimen. The pieces were placed in sterile Petri
dishes with a diameter of 9 cm containing sterile nutrient medium,
dextrose agar (PDA), genitive the antibiotic chloramphenicol is
added at a rate of "250 mg/L" before hardening, five pieces per
dish, after sterilizing them in an autoclave for 20 minutes at 121
°C and a pressure of 1.5 pounds/inch2, to prevent bacterial growth,
the dishes were incubated at 25-27 °C for four to five days, The
colony was purified using a container containing a medium of
potato extract, glucose and agar using the hyphae tip technique
after that test tubes containing potato extract, glucose and sterile
agar were used to store the isolated fungi until they were used in
subsequent experiments.

Phenotypic and Molecular Diagnosis

For morphological identification, color, shapes, mycelia, and types
of conidia were characterized and compared with previous
descriptions [12]. The percentage frequency of the two fungi in
isolation was determined. The two fungi were identified using
molecular detection using PCR, and their nucleotide sequence was
determined in the laboratory of Scientific Progress /Baghdad. The
genomic DNA (gDNA) of the fungus colony was extracted using
the approved DNeasy Plant Mini Kit from QIAGEN NV (Hilden,
Germany). The primers ITS1 and 1TS4 were utilized to get ITS
DNA.

A set of ready-to-use PCR beads was broken into a 25 pl solution
containing beads and 1 pl of each primer at 5 pmol concentration
plus 2 ul (50-100 ng) of template DNA (GE Healthcare, Illinois,
USA). The obtained sequences were compared with other existing
ITSr DNA sequences of fungus in the GenBank database, using
the BLAST tool provided by NCBI. Subsequently, the genetic
analysis of the sequences was conducted using MEGAG6 [13] The
produced sequence was deposited to the GenBank database with a
unique accession number

RESULTS AND DISCUSSION

Survey of Sooty Canker Disease

The survey results showed deterioration of Albizia trees A. lebbeck
at several places in the province Karbala (Al-Atishi, fields of the
College of Agriculture / University of Kerbala, Al-Qudah
neighborhood,  Al-Hussein  neighborhood and Al-Nagib
neighborhood (Fig. 1).

Fig. 1 Symptoms of natural canker on a tree trunk A. lebbeck

Itis clear from Table (2) that the average infection rate in the fields
of the College of Agriculture / University of Karbala was higher
than the rest of the regions under study by 100%, the percentage
of infection ranged between 45-100%, then Al-Atishiregion,
which recorded 80%, then Al-Qudah neighborhood had a 60%,
followed by Al-Hussein neighborhood with a 55% infection rate,
while the lowest infection rate was recorded in Al-Nageeb
neighborhood, amounting to 45%, regarding the degree of
infection, the fields of the College of Agriculture / University of
Kerbala excelled with an infection rate of three the degree of
infection ranged between two -three, while the rest of the regions
did not differ from each other in the degree of infection, which
reached two.

During the field survey, symptoms appeared on the main stem, and
shield canker infections were observed, which is prevalent in the
surveyed regions of A. lebbeck trees.

Table 1 Percentage and degree of natural infection in a number of regions
of the Holy Karbala province for the year 2024

Treatment % of infection Degree  of
infection

Al-Atishi 80 2

fields of the College of 100 3

Agriculture / University of

Kerbala

Al-Qudah neighborhood 60 2

Al-Hussein neighborhood 55 2

Al-Nagib neighborhood 45 2

Average 68 22
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Fig. 3 F. incarnatum Colony on PDA: a. Surface; b. Reverse

In addition to the presence of some signs of gumming the
dimensions of the cankers vary depending on the age of the trees
and the influence of environmental factors these factors have an
impact on the infection as well as the extent of the damage caused,
the deterioration may be attributed to misexploitation and the lack
of controls to protect it or take care of it by protecting it from pests.
Thus, it led to the spread of fungal diseases. Thus, it led to the
spread of fungal diseases [14] mentioned that broadleaf trees
suffer from ulcers on their stems caused by fungi.

Isolation

The results of isolation from stems of Albizia trees infected with
canker showed in the surveyed regions, the fungi F. incarnatum
and T. harzianum appeared F. incarnatum was isolated with a
frequency of 82% and the fungal colony was characterized by
colonies growing rapidly; aerial mycelium floccose, the first
impression is a whitish figure (2), which eventually changes to a
color ranging from avellaneous to buff-brown. The reverse side
starts pale and gradually turns into a peach-colored figure (3). The
conidiophores are dispersed throughout the aerial mycelium and
have a loosely branching structure.

There is a plentiful presence of polyblastic conidiogenous cells.
The sporodochial macroconidia are slightly curved and have a foot
cell. They are three to seven. The chlamydospores are sparse,
spherical, and have a diameter of 10-12 pm. As they mature, they
become brown. The chlamydospores are intercalary and can be
found either singly or in chains. The microconidia were non-
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septate, ovoid, hyaline, single-celled, and 9 to 12 x 1 to 3 pm
figures (4 and 5) . The morphological characteristics of the isolate
were indicative of the F. incarnatum fungus complex as described
by Leslie and Summerell (2006). These results agreed with [15].

Fig. 5 F. incarnatum, a.
Chlamydospores; d-Macroconidia two to three septate

Microconidia; b. Macroconidia; c-

Morphological of T. harzianum

The colony of T. harzianum initially appeared white, then
transitioned to a dark green color with a cottony texture. The
growth of T. harzianum was predominantly effuse, covering the
entire surface of the plates. After a specific incubation period of
three days at a temperature maintained between 25-27 °C, the
colony's diameter reached approximately 9 cm.

Microscopic examination revealed that the conidia of T.
harzianum are smooth-walled, subglobose to short oval in shape,
and primarily green, although they can also appear hyaline. These
conidia are clustered at the tips of the phialides. The conidiophores
are branched in tufts, featuring divergent and often irregularly
bent, flask-shaped phialides (Fig. 8). The colony of T. harzianum
was firstly white then turned to dark green with, a cottony texture,
a condition in the T. harzianum was predominantly effuse covering
the entire surface of the plates.), The colony's diameter has
reached approximately 9 cm after three The incubation period lasts
for a specific number of days.

Sample

in CTd-C-EPI- it - intemal trans.
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Fusarium sp. i

Fig. 6 Genetic tree for F. incarnatum
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Fig. 7 Agarose gel electrophoresis of amplified PCR product (550 bp) 1.
F. incarnatum 2. T. harzianum

Fig. 8 T. harzianum colony on PDA:a. Surface; b. Reverse.

Samgle2

5. strain 008 1 gene, intgrnal trangeribed 4.,

™A sp. isolaie SMAMPS101 1 58!

Trichodarma harzi

Trichederma lixi solale intemal transcribed...

Trichederma [kl lsolate T2KSU small subunit icesomal RNA gene, partial sequence; inlemal transcriced...

Trichadorma alrobr isolate SST3

Iate SST2R nternal b

Trichadarma harzi

TISU small subunit bosomal RNA gene, partal sequence; internal transcr..

partia intomal ran.

5.8 ribosomal R...

Trichederma alretrunneum lsolate SST26 small subunit ibosomal RNA gene, partial sequence; intemal tran.,

spacar 1,

Trichodema harz spacer 1,

Fig. 9 Genetic tree for T. harzianum

The results indicated that DNA could be successfully extracted
from the isolates of the two fungi, F. incarnatum and T.
harzianum, and subsequently amplified using polymerase chain
reaction (PCR).

1.

4. Mani
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The PCR process yielded nucleic acid products with sizes ranging
from 500 to 600 base pairs (bp), utilizing both forward and reverse
primers (ITS1 and ITS4).

By analyzing the sequences of the nitrogenous bases of the
multiplexed DNA products from the isolates of two fungi F.
incarnatum and T. harzianum and using the BLAST program it
was found that the two isolates of the two fungi F. incarnatum and
T. harzianum, they showed a 100% match between the nitrogenous
base sequences of the multiplication products of DNA, The results
also proved that these two isolates one and two gave a similarity
rate of 100% with most other isolates belonging to the same two
fungi(F. incarnatum and T. harzianum) Previously it has
registered with the National Centre for Biotechnology Information
(NCBI) it has been uploaded to the GenBank database. It has been
assigned an accession number for identification the number is
PP892187.1 for F. incarnatum and PP892188.1 for T. harzianum.
to identify ITS (Intragenic transcriptional spacer) Discovering a
precise method for identifying fungi at the species or strain level
and understanding the genetic relationships (phylogeny) between
different species is highly significant. Variations in the internal
transcribed spacer (ITS) region, particularly in ribosomal DNA
(rDNA), play a crucial role in diagnosing eukaryotic organisms,
including fungi such as Aspergillus versicolor, Trichoderma spp.,
and F. incarnatum [14] which the temperature is maintained at 25-
27 °C. Under microscopic examination, the conidia of T.
harzianum are smooth-walled with a subglobose to a short oval
shape, and are mostly green, sometimes hyaline, clustered at the
tips of the phialides. Conidiophores are branched in tufts with
divergent, often irregularly bent, flask-shaped phialides (Fig. 8).

CONCLUSION

This study provides valuable insights into the fungi associated
with sooty canker disease on A. lebbeck trees in Karbala province,
Irag. The findings underscore the need for integrated disease
management approaches that include regular monitoring, proper
cultural practices, and the use of fungicides where necessary.
Further research is needed to explore the interactions between
these fungal pathogens and the host tree, as well as to develop
resistant A. lebbeck varieties.
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