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Abstract: The experiment was carried out in the fields of the College of Agriculture,
University of Tikrit, where evaluated the efficiency of five isolates of mycorrhizal fungi
Gigaspore s (Glomus mosseae, Glomus intaticum, ,Glomus fasciculatum ,Scutllospora
margirita) in resisting the white rot disease sclerotia on eggplant caused by the fungus
Sclerotinia sclerotiorum, The isolates were activated by growing them in pots with onion
roots to produce the primary inoculums, The soil containing the activated primary
inoculum was taken with infected onion roots and added to the soil in pots, and the
eggplant plant was planted, To study the effect of this inoculation in inhibiting the
pathogen and stimulating the growth of eggplant plant, Gigaspore marsirita lIsolate
superiority was had the highest percentage of infection with mycorrhizal fungal filaments,
which was 80%, In terms of dry and fresh weight, the Glomus mosseae isolate superiority
2 grams, respectively, superiority the Glomus mosseae isolate in the 6with 23.41 and 200.
reducing the percentage and severity of the infection, and it was 21.42 and 11.7%. also the
same Glomus mosseae isolate was superiority in phosphorous percentage 0.49 mg/g. while
the comparison treatment recorded 0.23 mg / g. In the amount of zinc, it was 82 mg/ kg

for Glomus mosseae, while the control treatment reached 37 mg/ kg

Keywords: Mycorrhiza, White Rot, Zinc, Sclerotinia, Phosphor
1. INTRODUCTION

Eggplant Solanum molongena L is the economic and important vegetable crops in many
countries of the world. It belongs to the Solanaceae family and includes about 90 Genus and
2000 species of plants. It is planting at the beginning of spring as a summer crop in open
fields. Then its cultivation was introduced into greenhouses to cover the market’s need.
Eggplant has nutritional importance and It is healthy, as each 100 grams of it contains 91
water, 1.1 grams of protein, 0.2 mg fats, 0.5 mg ash, 5.5 mg carbohydrates, 0.9 mg fiber, 15
mg of calcium, 37 mg of phosphorus, and 0.4 mg of iron. 54 calories 30 IU Vitamin E 0.04
mg Vitamin B1 0.5 mg Vitamin B2 0.6 mg Vitamin Niacin 5 mg Vitamin C(1) The eggplant
crop is one of the stressful crops for the soil due to the long period of its growth in open fields
or inside greenhouses, as it consumes large amounts of nutrients such as nitrogen, phosphorus
and potassium as well as microelements, Nutrients, which contain a group of major and
minor nutrients, in addition to other compounds, play an important role in the normal growth
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of the plant and in completing its life cycle, and the deficiency of these elements leads to the
emergence of various symptoms and has direct effects on the growth and health of the plant
yield.

The eggplant plant is affected by many pathogens, including fungi, Cercospora, Botrytis,
Pythium, Fusarium, Phoma, Necteria, (Al-kassim and monwar, 2000) Phytophthora,
Rhizoctonia, Sclerotinia,( Chupp, 2006) As these fungi cause several diseases, including the
death of seedlings and vascular wilt.

In addition, eggplant was infected with white mold caused by the fungus Sclerotinia
sclerotiorum in greenhouses to affects the vegetative system .

The pathogen It is characterized by the formation of transparent mycelium yarn, divided,
branched and multi-nucleated on host plants or agricultural media, the colors change from
white to dark when the melanin pigment is collected and as it forms sclerotia stone bodies
during vegetative development (Kirk et al, 2001), Several means have been used to reduce
the action of this pathogen, including chemical pesticides such as chagazole, rhizolex and
others.(Al-shiaah,2005) However, the use of chemicals has been accompanied by the
emergence of strains resistant to the effect of these pesticides as well as their risk effect on
the environment resulting from this use (Montealegre et al. , 2003 ).

Recently, various biological agents have been used to reduce this disease and other diseases,
including Pseudomonas fluorescens, Bacillus and Trichoderma spp. It gave
encouraging results in controlling it, (jabur,2004 : Aabduljaleel< 2004: Alaashoor,2005), The
term Micorrhizae was also used by scientists on the symbiotic relationship between certain
groups of fungi and the roots of vascular plants under natural conditions, this relationship is
symbiotic unsatisfactory, i.e. the host plant responds to it, improving its physiological and
morphological qualities and increasing its resistance to diseases and many inappropriate or
optimal factors such as freezing, drought and salinity, and this state of coexistence and
symbiosis remains throughout life (Barea et al, 2011), in order produce healthy plant without
disease therefore our research aims to compare and evaluate the efficiency of different
isolates of mycorrhizae fungi in affecting the disease on eggplant Replacing chemical control
with biological resistance for comprehensive environmental safety.

2. MATERIALS AND METHODS

1. Materials
1.1 Solutions

Formalin aceto alcohol solution

This solution was prepared by mixing 50 ml of formalin, 50 ml of acitic acid and 900 ml of
ethanol and kept at a temperature of 4 until use, and this solution was used to preserve root
models until the implementation of the pigmentation process, as it maintains the structures of
myecorrhizic fungi without any morphological change. (virheiling et al, 1998).

Potassium hydroxide solution (10%b)
Prepare the solution by dissolving 100 g of potassium hydroxide (KOH) in 900 ml of distilled
water and keeping at 4 °C until use.

Acetic acid solution (5%o)

The solution was prepared by adding 50 ml of 95% Acitic acid to 950 ml of distilled water
and was preserved at 4 °C until (virheiling et al, 1998).
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Tincture (Triplan Blue)
0.02 g of which was dyed and the roots of the eggplant appeared in the color of purple in
microscopic examination.

Methods

Preparation of the Mycorrhizal vaccine

The Mycorrhiza vaccine was prepared by the trap cultures described in (stuz and Morton,
1996) We took mixed soil and it was sterilized with an Autoclave device and placed in plastic
anvils and we added the spuree stuck to it for each species separately except for the control
treatment Onion plant Allium cepa was planted as a host and grew for three months, then the
roots were examined and it was confirmed microscopically and according to the percentage
of infection, as ten root filaments were taken from the onion roots on a slice and the
percentage of infection with mycorrhiza fungi was calculated

Preparation of the Mycorrhizal inoculum

The Micorrizal inoculum was prepared by the trap cultures described in (stuz and Morton,
1996) We took mixed soil and it was sterilized with an Autoclave device and placed in plastic
anvils and we added the spuree stuck to it for each species separately except for the control
treatment Onion plant Allium cepa was planted as a host and grew for three months, then the
roots were examined and it was confirmed microscopically and according to the percentage
of infection, as ten root filaments were taken from the onion roots on a slice and the
percentage of infection with mycorrhiza fungi was calculated.( Liu and Luo ,1994).

:Method of dyeing the roots to detect infection with mycorrhiza
Its secondary roots were cut into small pieces of 1 cm each, with 30 samples per pot, washed
.a second time with distilled water and kept in test tubes
We added to it a 10% potassium hydroxide solution, which was prepared (from dissolving -
10 g of potassium hydroxide KOH in 100 ml distilled water) and then placed in a water bath
The root pieces were washed at a temperature of 90 ° C for a period of time of 30-60 minutes
with running water after being extracted from the water bath
-We added to it a 10% HCI acid solution prepared from (add 10 ml of concentrated HCI acid
in 90 ml of distilled water) 2-3 minutes and then poured the acid without washing the roots,
The dye solution (Trypan blue) was added to the test tube and then placed in the water bath at
a temperature of 90 ° C for 15 times -20 minutes
We added lactic acid after extracting it from this dye and then it was examined
microscopically, The pre-prepared mycorrhiza inoculum was added according to the
prescribed method (Morton, 2000) and the inoculum was roots from onion plants infected
with mycorrhiza with soil to the predetermined treatments in the anvils intended for growing
eggplants under seeds with an area of 5 cm and a depth of 5 cm.
The severity of the injury was then calculated according to a gradient (Doodson and Dixon,
1971).
0 =i.e. there is no injury.
1=Surround the stem with mildew by less than 50% of the stem circumference.
2= Surround the stem with fungal rot by 50% to less than 100% of the stem circumference.
3= Surround the stem with fungal rot by 100% of the stem circumference.
4= Plant death.
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(Number of plants in grade 0x 0 + .... + number of plants grade 4 x 4)
Severity Injury =

Total number of plants examinedx 4

Number of plants infected with the pathogen

infection rate = ---------m-mmm oo --x 100
Total number of plants

Method of digestion of plant specimens
The digestion process is done by taking 0.2 g of dried and ground vegetative total and we put
it in a 50 ml conical flask and we put it 4 ml of concentrated H2SO4 acid related to analyzes
using the buret, and left for 24 hours, the flask is placed in a sand bath, preferably the
temperature does not exceed 250 m and has been gradually increased until it bursts, these
flasks were cooled and 1 ml of pyrochloric acid was added to the buret and returned to the
sand bath until it became clear in color and then transferred the contents of this flask to a
volume flask of 50 ml, and complete the volume with water to the mark and then estimated
phosphorus ions.

Phosphorus Determination Method

The concentration of phosphorus element in the plant extract was estimated using SP
spectrophotometer according to the method described by the scientist (Watanabe, Olsen et al,
1982) using sodium bicarbonate (0.5) standard, The color was developed using ammonium
and ascorbic acid molybdates and measuring the phosphorus concentration using the SP
spectrometer at a wavelength of 840 nm.

Zinc Estimation
Measured using SHIMADZU AA-6200 atomic absorption spectrometer

3. RESULTS & DISCUSSION
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[1AS

The results of the figure (1) showed that the isolation Gigaspore margarita was the most
infected with mycorrhiza fungi for eggplant roots, as the infection rate reached 80% while it
was 0% in the control treatment, and the superiority of this isolation over the rest of the
isolates is attributed to genetic reasons that made the surrounding environmental conditions
have a greater preference than the rest of the isolates.

Glomus Gigaspore | Glomus | Glomus .
LSD | Control fasciculatum Scutellospora margarita | intaticum | mosseae Isolations
1.28 | 19.83 21.54 22.38 20.22 2225 | 2351 |Dryplant
weight

Soft

5.57 | 175.12 188.43 183.62 194.85 194.28 200.62 plant
weight

Table (1) Effect isolations Mycorrhiza in the dry and soft weight of the eggplant

The table (1) on the weight of the dry and soft plant shows the superiority of the Glomus
mosseae treatment, as it amounted to 200.62 and 23.51, while the control treatment came at
175.12 and 19.83, respectively, and it may be likely that there will be a disparity in the
readiness of the elements between the coefficients and the difference in their ability to retain
water, which may result from the replacement of gypsum soil particles in place of clay and
silt particles, which leads to a decrease in the surface area, as well as a decrease in the
exchange capacity of those soils and a lack of organic matter as a result of climate conditions
and lack of vegetation cover, all of these factors led to poor vital activity in the soil and
stimulates the fungi Mycorrhiza readiness of some elements to be absorbed by the roots as
well as improving the exchange surface capacity (Al-Karaki et al., 1998).

Table (2) Effect of Mycorrhiza Fungi Isolates on Percentage and Severity of Infection

LsD | control Glomus Scutellospora Gigaspore | Glomus | Glomus Isolations
fasciculatum margarita | intaticum | mosseae

3.21] 85.50 31.48 29.37 22.39 2577 | 2122 | Infection

percentage

2.7 | 784 18.92 17.68 1352 | 1473 | 117 | Infection

severity

Table (2) shows that Glomus mosseae recorded the lowest rate of infection and a significant
difference with the isolates Glomus intaticum, Scutllospora and Glomus fasciculatum which
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came in 21.22%, 25.77%, 29.37% and 31.48% respectively, while the percentage of infection
in the comparison treatment was 85.50%.

As for the severity of the injury, the same isolation recorded the lowest percentage in severity
and a significant difference for the same isolates, reaching 11.7%, while the comparison
treatment was 78.4%, and this disparity between isolates in the percentage of mycorizaupine
filaments, the proportion and severity of the injury, may be attributed to genetic factors as
well as in the amount of absorbent substances and the technique of inducing resistance (Al-
Hmoud and Al-Momany, 2015).
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Figure 3 effect of mycorrhiza isolates on the concentration of phosphorus in the vegetative
part of the eggplant plant mg/kg™

The results of scheme (3) showed the superiority of the treatment of G. magarita over the rest
of the isolates, as it amounted to 0.49 mg / g, while the control treatment amounted to 0.23
mg / g, and this may be due to the fact that there is a direct proportion between the incidence
of filaments and mycocorrhizal vesicles and the amount of phosphorus in the plant (Lin and
Marschner 1991).

Zinc concentration
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figure (4) shows the amount of zinc in the vegetative part of the eggplant plant mg/kg™

figure (4) showed superiorety the treatment of Glomus mosseae as it reached 82 mg/kg™
while the control treatment reached 37 mg/kg™ Zinc has an effect on the defense system and
inhibition of plant diseases (Cheruiyot, 2013) and pollination with mycorrhiza fungi raises
the level of plant growth and encourages it to find an effective root system in its absorption of
the necessary nutrients and tolerance to inappropriate conditions and thus increase yields for
many crops. ( Alkurtany,2006 )

Research has also shown the efficiency of these fungi in the field of biological control as they
fortify infected root cells through fungal structures that are inside the cortex cells and give
local immunity against fungal filaments of pathogens as the root cells gain induced immunity
against infection with pathogens whatever they are (Pearson and Gianninanzzi, 2000) that
mycorrhiza fungi have an inhibitory effect on plant diseases, as mycorrhiza protects the plant
from many pathogens by inhibiting the organisms causing it and in several ways, including:
Antagonism with the pathogen, increasing the level of nutrients, acquiring plant hosts the
characteristic of resistance to diseases, and making a structural and biological change in the
tissues of the plant host, as well as acting as a mechanical barrier against the entry of
pathogens into the host (Kehri and Chandra, 1993). It can be said that the reason for the
readiness of the elements, whether phosphorus or zinc, in plant leaves is due to the extension
of mycorazian hyphae to more distant areas, absorbing minerals, as well as increasing the
surface area of the roots, as well as the role of microelements in inhibiting organisms.
pathogen by contrasting with it as well as its effectiveness in improving soil construction
through its secretions.

4. CONCLUSIONS

Mycorrhiza fungi have proven to be of varying efficacy against the pathogen S. sclerotinia
Mycorrhiza fungi have a significant effect on a number of studied traits.
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Recommendations

Carrying out research examining the effect of mycorrhiza fungi on the amount of eggplant
production

Study the effect of this fungus on the qualitative characteristics of eggplant fruit

Study of the synergistic effect of these fungi with other organisms against pathogens
Preparing periodic publications and awareness seminars towards the use of mycorrhiza to
reduce the impact of pathogens as an alternative to chemical agents harmful to the
environment and humans
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