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Abstract

The study was conducted to characterize the causal agent of root rot and melon vine decline based on
morphological characteristics and at molecular level. Pieces of melon infected roots were surface sterilized
in 1% sodium hypochlorite and placed on Potato Dextrose Agar ( PDA) in petri plates and the fungi grown
were purified and identified . Based on morphological characteristics six isolate belong to Monosporascus
cannonballus, Mono1 — Mono6 were identified . The isolates Mono1 — Mono4 were found highly pathogenic
to radish and melon seedlings with discoloring root length between 4.45 — 5 mm. The morphological
characteristics were confirmed by PCR amplification of isolates DNA using specific and general primers. The
analysis of PCR amplification products by agarose gel electrophoresis revealed bands of 112bp long when
using specific primers , 600bp with general ITS1/ITS4 primers. The neighbor — joining phytogenetic tree
and sequence comparison with M. cannonballus isolates in Gen Bank revealed high identify ( Up to 99% )
with the isolates from Tunis, Spain, China and clustered in the same group. The Iraqi isolates were recorded

in Gen Bank under accession numbers MH179067 — MH179070.
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Introduction

The melon, Cucumis melo, is one of the famous
vegetables in Cucurbitaceae family, Cultivated at wide
areas in the world and in Iraq. It was reported that
melon fruits are rich in many nutrients including

vitamins, minerals, and folic acid (Geo et al, 2007 ).

Melon plants are subjected to infection with many
pathogens, Fungi, Bacteria, Nematodes, and Viruses,
Wherever grown in the world causing heavy reduction
in yield (Siguenza et al , 2005). Of the fungi infecting
melon, Monosporascus cannonballus, Soil born
pathogen, belong to Ascomycota, is characterized by
Graminaceae,

infecting wide host range in

Leguminaceae in addition to Cucurbiaceae
worldwide causing heavy losses in yields (Martyn,

2002, Stanghellini et al, 2004, Cintia et al, 2013).

The symptoms inducted by M. cannonballus on
melon plants are manifested on root as rot , brown
discoloring , root hairs deterioration and formation of
perithecia. The symptoms on root were found
associated with foliage yellowing, small fruits

formation and plant decline (Martyn, 2002).

Symptoms of yellowing , stunting , reducation in fruit
formation associated wih root rot , root browning
suspected to be of M. cannonballus infection were
observed in melon fields. The study was conducted to
characterize the causal agent of these symptoms

morphologically and at molecular level.

Material and methods
Fungi Isolation and Identification

Samples of melon plants showing root rot
symptoms associated with general foliage yellowing
and stunting were collected from different location in
Iraq in 2017. Stems and roots of the plants were
washed with runing water for 30 mins and cut to 0.5
cm pieces. The pieces were surface sterilized with 1%
sodium hypochloride for 2 mins, washed with sterile
distilled water and dried on filter papers. The pieces
were then placed on Potato Dextrose Agar (PDA)

amended with 100 mg/l amoxillin in 9 cm dim

petriplates (4 sample pieces /=plate) and maintained
at 25 °c for 3 days. The fungi grown from the sample
piece were purified by transferring a small part of
colony border into the center of new petriplates
containing PDA. The plates were maintained at 25 °c
for 30 days in the dark and the fungi were
identification based on morphological characteristics

as described by Cluck et al, (2009 ).

Pathogenicity of M. cannonballus Isolates

Discs of 0.5 cm dim of M. cannonballus growth on
PDA were inoculated on water agar (WA) in 9 cm dim
petriplates and maintain at 25 °c¢ for 48 hrs. Surface
sterilized seeds of radish and melon were sown in the
plates (5 seeds/plate) with four replications. The
length discoloring areas on the seedling roots were
estimated after one week of sowing and compared
with those in non-inoculated plates. The disease
severity index was assessed as described by Sneh et
al , (2004) The virulence of isolates was determined
based on the length of discoloring area on melon
seedling roots by a scale of 5 degree, where o —
0.3mm = Avirulent, 0.5 — 1.9 mm = low virulent, 2 —
2.9 mm = moderate virulent, 3 — 3.9 mm = virulent,

4.0 = 5 = strong virulent.

Molecular Identification

DNA Extration

DNA of M. cannonballus was extracted from fungal
mycelium according to Corean Bioneer Company
instruction. The concentration of DNA was measured

by nano-drop spectrophotometer and adjusted to 5

ng/l.

PCR Assays

PCR amplification was performed using taq DNA
Polymerase kit (Bioneer Company/Corea) and two
type of primers, Specific primers forward CTT ACC
TAT GTT GCC TCC GC and reverse, AAG AGT TTA
GAT GGT CCA CCG G, ( Abolfazl et al, 2012 ) , and
general primers ITS1/ITS4 forward TCC GTA GGT
GAA CCT GCG G. and reverse AAG AGT TTA GAT
GGT CCA CCG G. ( Ben et al , 2013 ) PCR reaction

mixture consisted of 5ml DNA , 2ml forward primer,
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2ml reverse primer, 11ml di ionic distilled water, 5ml
master mix in small tubes. The mixture containing
the specific primer was pre-incubated at 50 °c for 2
mins, pre-denaturated at 95 °c for 5 mins,
denaturated at 95 °c for 15seconds (45 cycles),
annealed at 60 °c for one minute and then extended at

72°c for 10 mins. In a PCR thermal cycler.

The PCR mixture containing the general primers
ITS1/ITS4 was denaturated at 95 °c for 2 mins,
denaturated at 94 °c for 30 seconds (35 cycles),
annealed at 55° ¢ for one minute, extended at 72 °c for

one minute, and final extention at 72 °c for 10 mins.

The PCR products were analyzed by electrophoresis
on 1.5% agarose gel at 100 v. For 30 mins and then

visualized by staining the gel in ethidiom bromide

solution and photographed under UV trans

illuminator (Ben et al, 2013).

The DNA fragment was extracted and submitted to

sequencing to Bio — Gen Companey.

Result and discussion
Isolation and Identification

Six isolates from infected melon plants showing root
rot symptoms and plant decline at different locations
in Iraq were obtained. The isolates were firstly
identified based on morphological characteristics and
then confirmed by PCR analysis using specific
primers and universal primers. The results revealed
the identity of the isolates and that belong to
Monosporascus cannonballus, designated as Mono1
— Mono6 (Table 1, Fig 1).

Table 1. Sources and location of M. cannonballus isolates in Iraq.

Isolates location Number of samples

Number of isolates Name of isolates

Abu-Ghraib 33
Al-Jadria 37
Balad 5

3 Mono3, Monos, Mono6
4 Mono1, Mono4,
1 Mono2

Table 2. Pathogenicity and disease severity of M. cannonballus on radish and melon seedling in petriplates.

M. cannonballus iolates Mean length of root discoloring/mm Pathogenicity
melon radish

Mono1 4.45 4.55 Strong virulent
Mono2 4.95 5.00 Strong virulent
Mono3 5.00 4.90 Strong virulent
Mono4 4.70 5.00 Strong virulent
Monos 3.80 3.90 Virulent
Monob6 3.55 3.80 Virulent

Each value in the table in the mean of 4 replications, five plant in each replication.

Pathogenicity of M. cannonballus Isolates

Results of pathogenicity of M. cannonballus isolates
revealed that all isolates were pathogenic to radish
and melon seedling (Table 2). The isolates, Mono1,
Mono2, Mono3, and Mono4, were found highly
pathogenic (Strong virulent) with discoloring root
lengths, 4.55, 5.00, 4.90, and 5.00mm respectively on
radish, 4.45, 4.95, 5.00, and 4.70mm repectively on
melon. The isolates, Monos, Mono6, were considered
moderately pathogenic (Virulent ), with discoloration
root lengths 3.90, 3.80mm respectively on radish and

3.80, 3.55mm respectively on melon (Table 2).A

previous study reported that M. cannonballus isolates
from infected melon plants had the ability to infect
melon plants causing considerable economic losses in

yield ( Alendri et al, 2017).

Molecular Identification

The analysis of PCR amplification products of
pathogen isolates DNA using M. cannonballus
specific primers, by electrophoresis on agarose gel
showed a band of 112 bp long of each isolates ( Fig.
2.). Similar results were obtained by Abofazl (2012)

concerning the amplification of M. cannonballus
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DNA using specific primer. Bands of 600 bp long

were detected on the gel when the amplification of primers ITS1/ITS4 (Fig. 3).

isolates DNA was carried out using the universal

Table 3. Comparision of Iraqi fungal isolates to M. cannonballus for ITS region and its Gene Bank counterparts.

No.  Fungal isolates 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MH179067-Mono1-Iraq

2 MH179068-Mono2-Iraq 99

3 MH179069-Mono3-Iraq 99 99

4 MH179070-Monog-Iraq 99 99 99

5 JQ771928.1-Tunis 99 99 99 99

6 JQ771932.1-Tunis 99 99 99 99 99

7 JQ762382.1-Spain 99 99 99 99 99 99

8 AF340014.1-Spain 99 99 99 99 99 99 99

9 JN977054.1-Spain 99 99 99 99 99 99 99 99

10 JQ958966.1-Tunis 99 99 99 99 99 99 99 99 99

1 JQ743056.1-Spain 99 99 99 99 99 99 99 99 99 99

12 JQ743054.1-Spain 99 99 99 99 99 99 99 99 99 99 99

13 JQ771930.1-Tunis 99 99 99 99 99 99 99 99 99 99 99 99

14 KY072941.1-China 99 99 99 99 99 99 99 99 99 99 99 99 99

15 KY072940.1-China 99 99 99 99 99 99 99 99 99 99 99 99 99 99

16 KF312464.1-Rhizoctonia solani 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95
The morphological characteristics with the molecular yellowing and plant decline belong to M.
diagnosis using specific primer confirmed that the cannonballus.

isolates obtained from melon plants showing root rot,

A B

D

C

Fig. 1. M. cannonballus growth on PDA in petriplates, A= Fungal colony, B= Fruiting body, C= Fruiting ascus

D= Ascospore.

Fig. 2. Agarose gel electrophoresis of M. cannonballus DNA resulted from PCR amplification using specific

primers.
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The Neighbor — Joining phylogenetic tree, done by
mega 7 program with comparison with M.

cannonballus isolates from Tunis, Spain, and China

which clustered in same group. The Iraqi isolates
were recorded in Gen Bank under accession numbers

MH179067 — MH179070. (Table 3, Fig 4).

Fig. 3. Agarose gel electrophoresis of M. cannonballus DNA resulted from PCR amplification using ITS1/I1TS4

primers.

KYO07T2941.1 China
KYO07F2940.1 China
JQAFF1930 .1 Tunis
JQATA3054 1 Spain
JQATA3I056 .1 Spain
7af J2A25E66 .1 Tunis
JMOTTDS54.1 Spain
AF340014.1 Spain
JQATE2382.1 Spain
SR JQATT1932.1 Tunis
JQATTF1928 1 Tunis
@ MHA 79070 Monod-lrag

4 MH 1723068 MonoZ Iraq
A MH179069 Monol-lraq
A MH179067 Monol-lraq
KF312464.1 Rhizoctonia solani

il

Fig. 4. Neighbor — Joining phylogenetic tree of M. cannonballus constructed based on 600 bp sequences obtain

using ITS1/1TS4.

The results of this study demonstrated that roots of
melon plant are subjected to infection with the fungus
M. cannonballus causing high damage to root system.
The damage of roots may cause a reduction in
nutrients uptake that result to plant deterioration and
death. These rusults indication the necessity of
searching mean to prodect plants against M.

cannonballus infection.
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