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Abstract

Charcoal rot diseases of melon caused by Macrophomina phaseolina is one of the most important diseases of melon
occurring in regions with variable climate. Reduction of yield of melon by this disease has been reported up to Y+ +7 in
some of Garmsar field. Salinity which can cause the important trouble in plant metabolism and nutrition is present in
Semnan and Garmsar areas. Melon is susceptible to salinity stress, therefore salinity stress may increase the
susceptibility of melon to M. phaseolina. Different levels of salinity including, +, Y+, Yo, ©+ and Yo Mmol NaCl/l with
and without fungal pathogen on two current cultivars of melon (Ivaneki and Susski) were investigated at the field
conditions in Semnan and Garmsar areas. A factorial analysis for completely randomized design was used in these
experiments with three replications. At all experiments, significant differences were observed among the different
levels of any factors investigated including, cultivars, salinity and fungal pathogen presence. Interactions between
investigated factors were significant too. The factors investigated in these experiments, clearly suggested the
occurrence of a wide effect of salinity stress on charcoal rot development on melon cultivars and showed the
importance of salinity management for decrease of disease severity.
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V. Introduction decline and root rot in melon. M. phaseolina
commonly infects the lower stem at the soil line
Charcoal rot of melon (Macrophomina causing water-soaked lesions that girdle the
phaseolina (Tassi) Goid.), a soil born, stem, but it also may cause root rot (Zitter,
microsclerotia producing fungus is common in Y447). It has been previously described as the
tropical and subtropical regions. M. phaseolina most serious disease of melons in the dry and
causes a root and stem rot on a large number of saline soils (Bruton and Heald, Y4AY; Bruton and
host plants including sorghum, sunflower, corn, Miller Y44V; Carter, Y4v3). More recently, vine
melon and beans (Ghaffr and Erwin, Y414; decline of melon has been attributed to several
Diorte, et al., Y34°; Shahid, et al., Y+ +¥). Fungal soilborne pathogens including M. phaseolina, but
pathogen generally infects many crops that are pathogens included in the vine decline complex
subject to severe stress caused by water and vary (Aegerter et al., Y+ +;; Zitter, et al., Y347).
drought (Cook and Papendick, Y4VY; Hoorn, et Salinity stress increase Phytophthora on root and
al., Y43Y; Duniway, Y4VYY), high temperatures crown of rhododendron (Blaker and Mc Donald,
and flowering (Edmonds, Y41¢) and salinity VAAY),
(Roustaee, Y::V). Charcoal rot causes crown In the last few years, charcoal rot has become
- an important problem for melon growers.
* Corresponding author. Tel.: +34 Disease incidence has increased in drip-irrigated
Fax: +34. fields, whereas it has remained virtually
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unknown in furrow irrigated fields. It has
appeared in drip-irrigated fields that have never
been planted with melons, and has become
increasingly widespread in fields with short
rotations back to melons. Since disease is often
associated with stress factors, it was puzzling
why the disease appeared in drip-irrigated
melons.

Salinity can cause difficulty on plant
metabolism, nutrition and water absorption and
also can cause susceptibility to charcoal disease.
The purpose of this study was to determine if
increased salinity at field conditions contribute to
increased incidence of charcoal rot of melon.

Y. Materials and Methods

Fungal pathogen was isolated from infected
melon obtained in Semnan and Garmsar areas of
Iran, and distinguished as M. Phaseolina.

Studies were established in Semnan and

Garmsar desert areas of Iran. In all experiments,
Y cultivars of melon were planted into pots
situated into the field soil. All plants were
irrigated daily with Morard nutrition solution
treated by different level of salinity as treatments
(Morard, Y349°),
Standard solution include v meg/l K+, Y+ meqg/I
Ca++, Ymeg/l Mg++, Yemeg/l NOY-, Ymeq/l
HYPO¢- and Ymeg/l SO£--. Microelements and
ferre in nutrition solution were used according
Morard (Y 44°), too.

At first, pre-determined ratios of NaCl were
used on melon seeds germinating to adjust
salinity levels +, Y+, Yo 2. and Yo Mmol/lit.
Different levels of salinity including, +, Y+, Yo,
o« and Yo Mmol NaCl/l with fungal pathogen
and + Mmol NaCl/l without fungal pathogen on
two current cultivars of melon (lvaneki and
Susski) were investigated in field conditions in
Semnan and Garmsar areas. A factorial analysis
for completely randomized design with three
replications, was used in these experiments. A
factor had two levels including absence and
presence of fungal pathogen, B factor were two
cultivar of melon including lvaneki and Susski
and C factor were different levels of salinity
including, +, Y+, Yo, 2+ and Y Mmol NaCl/l.

M. phaseoli was isolated on potato dextrose
agar medium used as inoculum in all experiment.
After )¢ days, plants inoculated by one plug of
M. phasolina according Roustaee et al. Y.V,
Alive plants were numbered ‘¢ days after
inoculation with M. phaseolina. Each replication
was three pot with Yo plants. To make sure that

plants had died by charcoal rot disease, Koch test
was done.

¥. Results and Discussion

Salinity stress increased the severity and
incidence of charcoal rot significantly in all
experiments (Table Y, Y, ¥, ¢ © and 1). The
symptoms of M. phaseolina appeared one week
after treatments.

At all experiments, significant differences were
observed among the different levels of any
factors investigated including, cultivars, salinity
and fungal pathogen presence. Interactions
between investigated factors were significant
too(Table Y, Y, ¥, ¢ © and 7). Non-inoculated
plants as control, were smaller when irrigated at
the highest salinity compared to inoculated
plants. The results indicated that charcoal rot of
melon increase under salinity stress.

Table Y and Y showed that, there was significant
differences between absence and presence of
fungal pathogen and interaction between this
factor (A) and different levels of salinity
including, +, Y+, Yo, o« and Yo Mmol NaCl/l
were significant too. In this table difference
between cultivars and different levels of salinity
was significant too.

Table Y showed that, there was significant
differences between absence and presence of
fungal pathogen and between different levels of
salinity. Interaction between absence and
presence of fungal pathogen and cultivars was
significant in this table too. Interaction between
absence and presence of fungal pathogen and
different levels of salinity was significantly
different too. Interaction between two factors
(cultivar and salinity) and between three factors
including absence and presence of fungal
pathogen, cultivars and different levels of
salinity including, +, Y+, Yo, ¢+ and Yo Mmol
NaCl/l were significant too.

Effects of salinity stress on plant activities such
as resistance to another stress including
resistance to plant diseases were reported by
different authors (Edmonds, Y47¢; Robinson,
Y4vY;  Bernstein, Y3iVe; Edmonds, Y41,
Roustaee et al., Y+ +V; Poljakoff-Mayber, Y4aVe;
O,Leary, Y414; Campbell and Pitman, Y4¥)).
Role of environmental stress on incidence and
development of plant diseases is very important
and management of any environmental factors
such as salinity, nutrition, soil and water acidity,
etc... can leading to decrease of plant diseases
severity (Epstein, et al., Y4A.; Kylin, and
Quatrano YaVYe; Robinson, Y4VY): Bernstein,
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Yave; Edmonds, Y31¢; Diorte et al,
Roustaee et al., Y+ +V; Toussoum, Y4V+),
Environmental factors such as salinity (Both,
Y4VYY; Doudman, Y4V+), acidity etc... not only
cause plant trouble activities but also affect
fungal biology (Besri, Y34VY). In plant diseases
management, management of plant nutrition is
very important and salinity strongly affect plant
nutrition (Roustaee et al., Y+ +V).

Results indicate that, high salinity levels was a
factor in charcoal rot development leading to
higher disease incidences. This may explain the
increased incidence of charcoal rot in subsurface
drip-irrigated melons where soil salinity
increases near the soil surface and at the wetting
front of the drip zone creating an environment
conducive to disease development.

Results showed that, salinity stress increased
the severity and incidence of charcoal rot
significantly in all experiments (Table Y-1). Such
result were reported by Nischwitz et al., (Y++Y).

Ydde:

1y9

He reported effect of salinity on melon diseases
severity such as charcoal rot caused by M.
phaseolina.

Increase of salinity stress increase tomato
seedling diseases such as Rhizoctonia solani and
Fusarium oxysporum f. sp. lycopersici and
Phytophthora cryptogea on chrysanthemum root
(Mc Donald, Y4AY). Effect of osmotic stress on
causal agent and salinity stress on host were
reported as cause of disease increasing by these
authors respectively. Salinity stress can affect
root exudates, which can effect Phytophthora
zoospore landing on alfalfa root surfaces (Kuan
and Erwin, Y4A.; Zentmyer, Y4A+) and corn
roots (Hinch and Clarke, Y4A+).

Results of greenhouse experiments showed that
increasing of salinity stress increase melon
susceptibility to M. phaseolina significantly
(Roustaee et al., Y+ V). Results were confirmed
in field conditions in this research.

Table V. Variance analysis of interaction between salinity levels (+, Y+, Yo, @+, Yo Mmol NaCl/lit) and charcoal rot disease
(M. phaseolina) on two melon cultivars at presence and absence of fungal pathogen in field conditions at Garmsar areas

S.0V df SS MS =
Fungal presence (A) \ YOATY,AY . VYTV, AY YYT, 000 q *%
Cultivars (B) \ VoY, o0y YeYE, oY YV, **
AXxB \ T, LA +,evins
Salinity (C) £ YooYV, c.0¢,)0F VYV, T00A **
AXxC £ AAY, €0 Yéo,1V0 o,V YVY **
BxC £ £,8)¢ VY ., YoV s
AxBxC £ YYY,4¢4 Yvyy ,YYee s

Error 1N \YY4,YA0 £Y,q0V

Total °q TEYLY, VoY
n.s, **: non-significan and, significant at 1% of probability, respectively, Cv=Y),vv

Table Y. Variance analysis of interaction between salinity levels (+, Y+, Yo, e+, Yo Mmol NaCl/lit) and charcoal rot disease
(M. phaseolina) on two melon cultivars at presence and absence of fungal pathogen in field conditions at Semnan areas (experiment )

S.0.v df SS MS F
Fungal presence (A) \ Y.)io,0nY Y.)io,0nY oVa, Y *x
Cultivars (B) \ YAV, €V YAV, €V VAV g ok
AxB \ TIL,YV. YIL,YV. v, 4\ ns
Salinity (C) ¢ YVVY,AE TYVIA, Y Y4¢,YA0E **
AXxC ¢ YoVY, v o.0,0\V Y £,0 AT **
BxC ¢ 19,11 YV, 601 0¥ s
AxBxC ¢ 4y, YVYA YY,Yes Laveons
Error £ YYaY,ve) Y,
Total °q ©Y114,90Y
n.s, **: non-significan and, significant at Y% of probability, respectively , Cv=1),YY

Table Y. Variance analysis of interaction between salinity levels (¢, V-,

Yo, o+ Yo Mmol NaCl/lit) and charcoal rot disease (M.

phaseoli)
on two melon cultivars at presence and absence of fungal pathogen in field conditions at Semnan areas (experiment Y)
S.0.V df SS MS F
Fungal presence (A) \ YT, YYE YT, YYE YT TY0A **
Cultivars (B) \ Vi, AN Vi, AN .,4%Vons
AxB Al YoA,oY0 YoA,oYe §¢,loy0 *
Salinity (C) £ YVYo.,qAY TVAV,VEY YR RN
AxC [ YYYY,FYY Y. 0,0AY ¥,AT0Y xx
BxC [ YYo),AV0 AVY,40¢ Y.,00)0 **
AxBxC [ Yory,via Ve, EEY AT ET *x
Error 1 YeAY,A0Y YV, 81
Total oq OEYEY,V T
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n.s, * and **: non-significant, significant at ©7 and Y% of probability, respectively, Cv=1V,V)

Decrease of salinity levels by drainage such as salinity, humidity (irrigation), nutrition,
measures and using of organic amendment etc... acidity etc... must to be investigated on charcoal
and management of salinity, leading to charcoal rot development leading to Macrophomina
rot management. Effect of environmental factors phaseolina management on melon cultivars.

Table £. Means comparison of interaction between salinity levels (+, Y+, Yo, ¢+, Yo Mmol NaCl/lit) and charcoal rot disease
(M phaseolina) on two melon cultivars at presence and absence of fungal pathogen in field conditions at Garmsar areas

Treatments Means C Means Ax C
)\« mmol NaCl TAYY B YV,YA B
Yo mmol NaCl OAYY C 1v,YY BC
°+ mmol NaCl £Y,YY D oY,¥Y D
Yo mmol NaCl YAAE ¢AAD
+ mmol NaCl Av,00 A 30,00 A
)« mmol NaCl+fungus °AAS CD
Yo mmol NaCl+fungus AN D
°+ mmol NaCl+fungus VY E
ve mmol NaCl+fungus AN FE
+ mmol NaCl+fungus 10,00 C

Means followed by similar letters are not significantly different (Duncan Y%). Means indicate percentages of alive plants ¢ days after

inoculation with M. Phaseolina and without fungus (A) under different salinity levels (C).

Table ©. Means comparison of interaction between salinity levels (+, )+, Yo, @+, Yo mmol NaCl/lit) and charcoal rot disease
(M. phaseolina) on two melon cultivars at presence and absence of fungal pathogen in field conditions at Semnan areas (experiment )

Treatments Means C Means A x C
Y« mmol NaCl V.,01B A£,i¢ B
Yo mmol NaCl c0,v+ C 1,1V C

°+ mmol NaCl YY,YY D oV,YA CDE
Ve mmol NaCl Yo, + E o.,+« EF
+ mmol NaCl Avyoo A 90,00 A
)« mmol NaCl+fungus °1,1Y DE
Yo mmol NaCl+fungus LY,YY F
°+ mmol NaCl+fungus 1,1V G
Ve mmol NaCl+fungus e G

» mmol NaCl+fungus 1¢,¢0 CD

Means followed by similar letters are not significantly different (Duncan ‘7). Means indicate percentages of alive plants ) ¢ days after
inoculation with M. Phaseolina and without fungus (A) under different salinity levels (C)

Table 1. Means comparison of interaction between salinity levels (+, Y+, Yo, ¢+ Yo mmol NaCl/lit) and charcoal rot disease
M. phaseolina) on two melon cultivars at presence and absence of fungal pathogen in field conditions at Semnan areas (experiment Y)

Treatments Means C Means A x C Means B x C Means AXB x C
\ TAYY A AY,YY AB 1Y,YA AB Av,v v ABC
Y 00,01 B TAABC o+« CD T1.,++« CDE
Y VY,YY A Y,YY C YV,YA DE 1¢,¢¢ BCD
£ Vo,«+ D Yo,  E Yo,  E 1.,++ CDE
° Y1,V D AY,YA A 1Y,YA AB A, 58 AB
1 °t,6¢ CD TA,ACAB A4 AB
Y £Y,YY DE 1, BC YV,YA ABC
A YWY F Yo,01 E 1.,++ CDE
q 1,1V C V1,TA A o F
e o F o, F 9, A
1) ©0,071 DE
VY tv,00 E
i3 WAV E
V¢ o, F
Vo %\, VY DE
V1 oY,YY DE
VY $6,8¢ DE
YA WAV E
K o F
- TY,YY CD

Means followed by similar letters are not significantly different (Duncan %)

Means indicate percentages of alive plants ‘¢ days after inoculation with M. Phaseolina and without fungus (A) under different
salinity levels (C) on two cultivars of melon (Susskii and lvaneki)

For A x B x C mean comparison: ‘«Y«Y¢¢ and © = Susskii without fungus, 1¢<V¢Acd and Y+ Ivaneki without fungus,YY¢) Y)YV € and
Yo Susskii with fungus and Y1<)VcYA« 4 and Y+ Ivaneki with fungus
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Fig. ). Interaction of salinity levels (+, Y+, Yo, e+, Yo MmolNaCl/lit, respectively, right to left) and charcoal rot disease (M. phaseolina) on

melon seedlings, at greenhouse conditions
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