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Introduction

Cucumber (Cucumis sativus L.), from the squash family, which 
includes 90 genera and 750 species. Various factors reduce the 
yield of cucumber in different areas under the cultivation of 
this crop. Nematodes are important pathogens that cause great 
damage to agricultural products [1]. Plant root-knot nematodes 
are among the most destructive parasitic nematodes of various 
plants, especially cucumber. Different methods are used to control 
this nematode, but in most cases, their control is difficult due to 
the wide host range, short life cycle, and high rate of reproduction. 
Diverse organisms affect a variety of plant root-knot nematodes 
and reduce their population [2].

Mycorrhiza fungi are among the factors that reduce several 
plant diseases and can, directly and indirectly, affect the 
population of plant nematodes. Mycorrhiza fungi in nature in 
meeting the water and nutritional plant needs have an effective 
role and increase phosphorus, water, and minerals to increase 
plant growth and health. Much research has been done on the 
effect of mycorrhiza fungi on plant pathogens.

G. intraradices and G. mosseae are important in the interaction 
of pathogens with the host plant. They are released into the  

 
environment roots, soil and aerial parts of the plant in interaction 
with various other microorganisms survive. Species of this fungus, 
especially G. intraradices and G. mosseae to high reproductive 
rate, high ability in the use of different food sources, high power 
of aggression against pathogens, utilization of antagonistic 
mechanisms such as competition, parasitism, and antibiosis, 
ability to changes in the rhizosphere, production of extracellular 
enzymes such as amylolytic, pectolytic, proteolytic, lipolytic, 
Ketinolytic and cellulite as well as efficacy in stimulation growth 
and induction of resistance in plants are very important factors. 
More studies have shown that these fungi cause decrease diseases 
and symptoms are caused by soil pathogens [3].

Materials and Methods

Preparing M. javanica nematode population

After providing a plant sample infected with nematode, 
using single egg mass method, and reproducing it consecutively 
on the roots of cucumber, its purification and reproduction were 
performed. In most of the nematology investigation, the egg 
and larvae of nematode are used in order to create an infection. 
However, generally, because some eggs are not alive, using the 
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second larvae of nematode is more common. Extracting egg and 
providing second larvae was done using [4] method.

Mycorrhiza fungi species preparation

Mycorrhiza fungi species G. mosseae, G. Intraradaices were 
taken from agricultural biotechnology laboratory and to investigate 
the effect of them in control of M. javanica in cucumber. Ingredients 
include vesicles, filaments, arbuscles, and fungal spores were 
mixed with sand. To mass propagate this fungus and obtaining 
the desired population from pure spores and disease-free, based 
on the advice of the method potting, was used in the greenhouse 
[5,6]. For this purpose, the fungi inside 5kg pots with a mixture of 
sand and clay in a ratio of five to one near the root of the cultivar 
corn single grass 704 stored and propagated for four months. 
The greenhouse conditions were controlled by day temperature 
and twenty-seven and nineteen degrees Celsius, respectively 
the relative humidity was sixty percent. After reproduction, for 
Ensuring the desired species and species, identification relying 
on the color scheme of the international collection of mycorrhiza 
fungi vesicles based at the University of West Virginia [7-10] 
finally, specifications species with descriptions of arbuscular 
mycorrhiza fungi compared and identified [11,12].

Investigation of the interaction of Glomus spp. on M. 
javanica nematode in greenhouse conditions

A total of six treatment combinations in the form of a complete 
random design in four replications in plastic pots one kilogram 
and one control were examined. Treatments include 

a. Cucumbers inoculated with G. mosseae

b. Cucumbers inoculated with G. Intraradaices

c. Cucumbers inoculated with nematodes M. javanica

d. Cucumbers inoculated with G. mosseae and nematodes 
M. javanica

e. Cucumbers inoculated with G. Intraradaices and 
nematode M. javanica

f. Cucumbers inoculated with G. mosseae, G. Intraradaices 
and nematode M. javanica

g. A control.

Greenhouse environmental conditions during the maintenance 
period pots with a temperature range of 26 ± 2°C, sixty percent 
relative humidity, sixteen hours’ exposure period Irrigation was 
forty-eight hours a day and round. Eight weeks after inoculation 
of nematodes into the plants, the treatments were evaluated and 
indicators such as the number of nodes at the root, the number 
of egg and number of second instar larvae in the soil as well as 
reproduction index were calculated. Vegetative characteristics of 
the plant include root length, fresh and dry weight aerial parts, 
and roots were also evaluated.

Statistical analysis of data

Data analysis using statistical software, SPSS 20 analysis of 
variance of data and comparison of means with test Multiple LSDs 
performed at one and five percent levels.

Results and Discussion

Results of analysis of variance of the stem and vegetative 
traits roots related to infected cucumbers root-knot nematode M. 
javanica with fungi G. Intraradaices and G. mosseae were treated, 
shows that the effect of inoculation of treatments for all traits 
the study is significant at the level of one percent (Table 1) As 
in the table of comparison of mean traits vegetative (Table 2) is 
observed, the most effective G. mosseae + G. Intraradaices + M. 
javanica treatments and in G. mosseae + M. javanica is observed. 
The plant has also been compared to the control. according 
to the results comparison of mean growth characteristics of 
cucumber, fungal inoculated treatments, G. mosseae even ratio 
untreated control treatment with nematode with higher growth 
were due to the improvement of plant nutritional conditions and 
increased absorption of minerals, especially phosphorus with, G. 
mosseae increasing plant growth conditions and plant tolerance to 
nematodes [11,13,14].

Table 1: Analysis of variance of vegetative traits of cucumber infected with root-knot nematode treated with G. mosseae and G. intraradices.

Sources of Change Degree of 
Freedom Stem Length Wet Weight Stem Dry 

Weight
Stem Root 

Length
Wet Root 

Weight
Dry Root 
Weight

Treatment 5 44.60** 4.53** 0.620** 22.56** 0.842** 0.050**

Error 27 1.3 0.143 0.018 0.269 0.026 0.001

Percentage coeffi-
cient Changes - 24.3 26 27.2 28.2 30.3 33.3

**Significant at the level of one percent probability
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Table 2: Comparison of mean growth factors of cucumber infected with root-knot nematode, treated with G. mosseae and G. intraradices.

 Stem Root

Treatments Length Wet weight Dry weight Length Wet weight Dry weight

witness 4.22a 11.56bc 3.44bc 12.55b 2.37b 0.41cd

G. intraradices 35.24b 11.42e 3.06d 10.40b 2.03b 0.30e

G. mosseae 42a 12.58a 2.93a 13.45a 3.04a 0.49b

M. javanica 37.6b 11.43d 3.33bcd 11.44b 2.15b 0.34de

M. javanica + G. intraradices 38.50b 11.89cd 3.18cd 11.91b 2.11a 0.49bc

M. javanica + G. mosseae 42.71a 12.40bc 3.56b 12.47b 2.83a 0.46bc

M. javanica + G. intraradices + G. mosseae 45.23a 12.20ab 4.12a 13.10a 3.11a 0.59a

LSD 5% 3.3 1.6 0.49 2.5 0.4 0.16

LSD 5% 3.61 2 0.59 2.53 0.53 0.22

*The number of repetitions of four, Latin-like letters indicate that there is no significant difference between the treatments at the level of 5%.

Reproductive traits of nematodes result of analysis of variance 
of reproductive traits of root-knot nematode M. javanica (Table 3) 
shows that between treatments in terms of four important traits 
of nematode reproduction, namely number of nodes per root, 
number of eggs per root, number second instar larvae in soil and 
nematode reproduction factor, there is a statistically significant 
difference at the level of one percent. With pay attention to the 

comparison table of the mean of the related traits reproduction of 
nematodes (Table 4) lowest productions of galls and Egg, as well 
as second instar larvae and reproductive factor respectively in G. 
Intraradaices and G. mosseae + M. javanica and G.mosseae + M. 
javanica with M. javanica treatment, have a significant difference 
in the level they were one percent.

Table 3: Analysis of variance of reproduction traits of root-knot nematode in cucumber treated with G. mosseae and G. intraradices.

Average Squares  

Sources of change Degree of freedom Number of knots Number of egg 
bags

Number of larvae of the 
second age Production factor

Treatment 5 42.08** 4.05** 9370830** 3.45**

Error 26 0.074 0.056 1325 0.043

Percentage of change 
coefficient - 33.4 35.1 27.25 18.2

**Significant at the level of one percent probability.

Table 4: Comparison of mean nematode reproductive traits in root-knot infected nematode cucumbers, treated with G. mosseae and G. intraradi-
ces.

Treatments Number of 
Knots

Number of Egg 
Bags

Number of Larvae of the 
Second Age

Production 
Factor

witness 0d 0c 0d 0d

M. javanica 7.26a 2.74a 3552.50a 2.11a

M. javanica + G. intraradices 6.24b 1.27ab 2502.50b 2.11b

M. javanica +G. mosseae 4.45c 0.70b 2548.24b 1.57b

M. javanica + G. intraradices + G. mosseae 0.70d 0.37c 2370.23c 1.46c

LSD 5% 1.4 1.3 7.3 0.65

LSD 1% 4.33 2.4 7.9 0.73

*The number of repetitions of four, Latin-like letters indicates no significant difference between treatments at the level of 5%.
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Conclusion

Examination of the results of the fungal effect test of G. 
intraradices and G. mosseae on M. javanica showed that both 
fungi have a significant effect on reproductive characteristics M. 
javanica. Due to the interaction of fungi and nematode with the 
plant, the amount of knot formation on the root and the number 
of eggs decreases. Therefore, the fungus may infect the plant 
defense system stimulates. Mycorrhiza fungi with the colonization 
of the rhizosphere environment prevent the spread of nematodes 
internal tissues take root. In the present study, among the two 
fungi tested, G. mosseae had a greater inhibitory effect. In roots 
colonized by fungi, G. mosseae enzyme chitinase increases. It 
causes the chitin to break down the nematode egg wall and 
eventually destroy it becomes an egg.

Also, the increase of arginine in the plant, from prevents 
nematode reproduction, and on the other hand with increasing 
the amount of phenol in the root reduces nematode proliferation 
and egg bag production and number of eggs. According to the 
report Smith this fungus has a lot of competitive power and 
has the power of colonization is high on the root system Smith 
1988. Therefore, it can be justified that G. mosseae with the 
same competitive system has been able to significant growth 
and development of nematodes in the roots and consequently, in 
inoculated treatments with G. mosseae nematode reproductive 
factor significantly has decreased.
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