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Abstract:

Fusarium wilt disease is considered one of
important diseases on tomato plant. This diseaseis
caused by the fungi Fusariumoxysporumf. sp.
lycopersici  (Fol), so the present research was
conducted to study effect of arbuscularmycorrhiza (AM)
(Funneliformismosseae, Dentiscutataerythropa,
,Dentiscutatanigra, Glomusambisporum, and Glomus
sp.) in decreasing of fusarium wilt disease under
greenhouse conditions. Tomato nurslings were infected
with pathogenic fungi Fol afterinoculated it with AM.
Infection Severity ratio was calculated, in addition to
evaluate the following: length of infected region
(colored region), the general length of plant, number of
leaves and number and weight of fruits.

Results showed that the inoculation with AM
decreased each of infection severity ratio of studied
disease, and length of colored infected region.The
disease reduction was47.04% and46.13% in its severity
andlength of infected region, respectively, whereas, this
treatment led to significant increasing in the length of
plant, number of leaves, and number and weight of
fruits compared to infected plants (which infected
withfusarium wilt disease without AM).

This results showed the important role of
mycorrhiza as biocontrol agents against fusarium wilt
disease in tomato.

Keywords: Tomato, ArbuscularMycorrhiza,
Fusariumoxysporum,  Biological ~ Control, and
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I INTRODUCTION

Tomato (SolanumlycopersicumL.) considers
one of vegetables that is consumed largely around the
world due to its alimentary importance. Tomato
consists of vitamins like A, C and E, in addition to

anti oxidation [1]. Tomato is infected with many fungal
diseases, and the fusarium wilt disease considers the
most important among these diseases, it caused by the
fungusFusariumoxysporumf. sp.
lycopersici(Sacc.)[2].Fusarium wilt is soil bornedisease,
the fungus that caused it can continue in soils as
saprophytic fungi for many years without host [3]. The
suitable conditions for development this disease are in
temperate regions where the climate is worm, and soil
is sandy. Under these conditions, plants become dwarf
and then wilt and die [4].

Plant diseases form a danger on world food
because of economical disadvantages that caused to
agricultural production [5]. Chemical control is more
effective for these diseases when applied by high
concentrations, but it has ecological and hygienically
hazards, in addition to birth resistance strains to
chemicalcompounds, so, biological control agents were
development as friendly factors to environment [6]. In
this hand, it was notable that micro organs (as
Pseudomonas, Bacillus, etc..) which grow in the root
region could be used as perfect biological control
agents, where it protects the roots from habitant
diseases, in addition to stimulation growth of plant [7],

[8].

On other hand, Viscular-
ArbuscularMycorrhiza(VAM) were found to play a
goad role in control plant pathogens which live in soil
[9].Mycorrhiza is the fungi that associated with plant
roots in symbiotic relationship, this symbiotic system is
found between 90% of ground plants [10].

Plants benefit from mycorrhiza through
increasing extent of absorption surface to improve
water and materials absorption by roots [11].The
vascular- arbuscularmycorrhiza (VAM) is the most
mycorrhiza publicity [12].Mycelium of VAM
penetrates plant root cells and grows inside it forming
ArbusculandVesicle inside host roots, then fungi
hyphae branch in soil outside the roots. Fungi hyphae
absorb water and alimentary elements and transfuse it
to plant, where plant provide carbon compounds to the
fungus [13]. Moreover, mycorrhiza can competition the
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pathogens on aliment and infect locations, besides
release toxins and antibiotic compounds that protect
host plant [14].

Re. [15] found that handling tomato plant
which infected with Fol, by the
fungusGlomusmacrocarpum or Glomusfasciculatum led
to limit infection severity ratio to 75 and 78%,
respectively.

The aim of present research was to study role
of arbuscularmycorrhiz (Funneliformismosseae,
Dentiscutataerythropa, Dentiscutatanigra,
Glomusambisporum, Glomus sp.) in control the
fusarium wilt disease in tomato.

Il MATERIALS AND METHODS

A. The Pathogenic Fungus Fusariumoxysporumf. Sp.
Lycopersici:

The isolate (Fol7) of the fungus F. oxysporumf.
sp. lycopersiciwas obtained from plant diseases
laboratory at Agriculture faculty in Tishreen University,
Syria, where it isolated from tomato plant which has a
symptoms of wilt disease. Fol 7 colony characters
withcottony growth, whitish to rosy color to up surface,
and creamy to rosy to under surface on PDA. Fol 7
isolate showed high pathogenicity to local tomato
hybrid(Orgouan) with 100% infection severity ratio [16].

B. Preparation of Inoculation of the
Fusariumoxysporumf. Sp. Lycopersici:

The fungal inoculation of Fol 7 isolate was
prepared by culturing it on sterile wheat grains,
whereGrains were boiled to soften, and then cooled and
200 g amounts were placed in Erlenmayer and sealed
with cotton and aluminium foil. Then sterile it in
autoclave under 110 °C for 30 minutes. After cooling it
the grains inoculated with the fungal isolate Fol 7 by
adding 5 disks (1 cm for each disk). The fungal disks
were fixed well with grains, then incubated under 25 +

Fungus

2 ° C for 15 days. Daily mix was done for

homogeneous fungal growth on all grains [17].

C. Preparation of Inoculation of Arbuscular
Mycorrhiza:

The AM inoculation was prepared from soil
taken of maize field at Jablah region (Lattakia, Syria).
The soil was examined by method of wet sieving and
decantingto be sure that it contains spores of mycorrhiza
[18].

Then mycorrhiza inoculation was cultured on
onion plants for 6 months as [19] and [20]. After 6
months, roots of onion plants were taken and cut to very
small pieces and mixed it with soil. The mycorrhiza
inoculation saved in refrigerator until use [14].

D. Classification of Isolated Mycorrhiza:

Species of mycorrhiza were classified in the
agriculture researches center at plant diseases research
academe — Department of Fungi Research and Diseases
Restriction at Egypt.

E. Tomato Plants:

Seeds of tomato hybrid (Orgouan) were used,
part of it was inoculated with mycorrhiza by adding
mycorrhiza inoculation (50 spore /100 g soil)to the soil
which used to culture the seeds. Other part of seeds was
cultured just into soil, and considered as control
treatment.

F. Preparation the Soil:

Soil were collected from region ofTartous-
Syria, the soil propertiesshowed in Table (1). The soil
were purification and sterilized by adding
formaldehyde gas (4.5 L / m? soil)and covered with
polyethylene for 5 days [21]. Then, it was aeration for
a week with continuing stir to carrying gas remain
away.

After that, the soil was mixed with sterile turf
as (2:1 v/v), and put into black plastic bag that could
contain 10 kg. The plastic bags put inside greenhouse
during July,August and September 2015.

Table (1): Characters of Used Soil:

Organic
Soil type Sand (%) Silt (%) | Mud (%) substance EC (mellimous) pH
(%)
Sandy silt 56 30 14 1.76 0.55 7.07

G. Planting the Tomato Seedlings:

When the tomato seedlings become 35 days
after culture (see paragraph E), it removed to plastic
bags which prepared in paragraph F, one seedling to
each bag, the treatments designed as following:

e Healthy plants non inoculated and non

infected (control) (C).

e Plants inoculated with Mycorrhiza (M).
e Plants infected by the fungus F.
oxysporumf. splycopersici (Fol).
e Plants inoculated with Mycorrhiza and
infected by Fol (M+Fal).
3plants to each treatment were prepared, and 4
replicates were prepared to each treatment. To
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prepare  the  treatment (M), 200 g
ofmycorrhizainoculation (which contained about
100 spores) were added to soil of plastic bags.
Whereas, in the treatment (Fol), 5 g of fungal were
added to soil of plastic bags [17].

Each of length of plant, number of leaves,
number and weight of fruits were calculated, in
addition to evaluate degree of fusarium wilt
infection as following:

0: no symptoms.

1: wilt and yellowish basic leaves.
2: wilt and yellowish middle leaves.
4: wilt and yellowish top leaves.

5: plant death [22].

In according to above ladder, infection severity
ratio was calculated depending on the following
equation: infection severity (%)=[(hnumber of
plants in each degree x value of degree) / total
number of plantsx 5] x 100 % [23].

H. Statistic Analysis:

Genstate-12 was used to compared the
significant differences between means of treatments
using LSD test (5%).

111 RESULTS AND DISCUSSION

A. Classification of Mycorrhiza:

Results showed that the isolated fungal
mycorrhiza belong to arbuscularmycorrhiza and to the
following species:

Funneliformismosseae,Dentiscutataerythropa,Dentiscut
atanigra,Glomusambisporum,Glomus sp.

B. Infection Symptoms and its Severity:

Symptoms of infection were appeared on
infected plants after 29 days of infection. The
symptoms were whiteness of under leaves and wilt it, in
addition to generalweakness in plant growth. With
development the disease, the under leaves turned to
yellowish and died, then, the middle become yellowish,
and in the severe cases, whole plant become yellow and
die. Results in table (2) showed that mean of infection
severity was higher in infected control plants(Fol) and
reach to 67.66%. whereas, it was less in (M + Fol)
which attain 35.83%.That refers to inoculation with
mycorrhiza decreased of infection severity in amount
47.04%, as inoculation with mycorrhizadecreased
significantly from length of brown colored region,
where in (Fol) treatment length of colored region was
higher and attained to 11.38 cm, where in(M+ Fol)
attained 6.13 cm. This results agree with [24], [15],
[25], and [26].

These results due to that mycorrhiza improve
alimentary situation of plant and change morphological
form of roots and stimulate resistance in plant [27]. in
addition to that mycorrhiza competition the pathogens
on food and location [28].Also, mycorrhiza stimulate
peroxidas enzymes and polyphone  Oxidase
andchitinase which play an important role in increasing
plant resistance to disease [29].

Table (2): Percentage of Infection Severity(%) of Fusarium Wilt Disease, and Length of Brown Region Caused in Tomato
Plant Post Treatment with Mycorrhiza After 90 Days From Planting

Treatment Infection severity (%) Length of_brown colored
region (cm)
C 0.00c 0.00c
M 0.00c 0.00c
Fol 67.66a 11.38a
M+Fol 35.83b 6.13b
LSDg s 6.05 0.41

C. Effect of Arbscularmycorrhiza and F. Oxysporum
.F.Splycopersici in Length and Number of
Tomato Plant Leaves:

Table (3) showed that tomato plants inoculated
with mycorrhiza exceeded significantly in plant length
and number of leaves compared with infected control.

where, mean of plant length and number of leaves were
the least in infected control plants (Fol) which attained
to 123.2 cm and 6.50 leaves, respectively. whereas in
treatment (M+Faol), it attained to 145.5 cm and 12.67
leaves, respectively.
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Table (3): Length and Number of Leaves of Tomato Plants Inoculated with Arbuscularmycorrhiza and the Fungus
F.Oxysporum.F.Sp.Lycopersiciafter 90 Days from Planting

Treatment Length of plant (cm) Number of leaves / plant
C 1355b 12.17b
M 150.0 a 1417 a
Fol 123.3c 6.50c
M+Fol 1455 a 12.67b
LSDg s 7.67 1.21
D. Effect of Arbscularmycorrhiza and  where mean of fruit number and its weight attained to

F.Oxysporumf.Sp.Lycopersici

in Number and

6.33 fruit and 22.41 g, respectively, whereas in

Weight of Tomato Plant Fruits:
In table (4) results showed significant
differences between tomato plants inoculated with
mycorrhizacompared to infected control treatment (Fol)

treatment (M+ Fol), it was notable that fruit number
and its weight attained to 8.00 fruit and 35.80g,
respectively.

Table (4): Fruitsnumber and Weight of Tomato Plant Post 90 Days From Inoculation with Arbuscularmycorrhiza and

F.Oxysporumf. Sp. Lycopersici

Treatment Total weight of fruits (g) Fruits number/plant
C 37.36b 10.00a
M 39.13a 10.67 a
Fol 2241c 6.33c
M+Fol 35.80b 8.00b
LSDy 05 1.57 1.53

Results showed that inoculation tomato plants
with  arbuscularmycorrhizadecreased of infection
severity withfusarium wilt disease, this reflect a good
growth in tomato plant, this results agree with [30], [2],
[25]. this due to ability of mycorrhizato increase plant
capability to absorb water and alimentary elements
especially phosphor, potassium, etc... [31]. where
mycorrhiza increase plantabsorbation of (Ca, Mn, Zn),
and improve plant health by increasing amino acids and
proteins in roots and leaves, thereby decreaseof wilt
symptoms appearance [28]. In addition to mycorrhiza
increase plant ability to resistance the disease during
compensation root and increasing absorpation surface
through spread mycorrhizal hyphae [32].

Conclusion:Mycrrhiza  fungi  play an
important role in decreasing of infection of tomato
plants byfusarium wilt disease, this reflect a good
growth in tomato plant, where it was notable significant
increasing in plant length, leaf number, and number of
fruits and its weight. That reveal role of mycorrhiza as
biological agents against fusarium wilt disease on
tomato.
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