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Extended Abstract

1. Introduction: Plant parasitic nematodes cause importanteconomic losses in agricultural crops. Knot-producing
nematode, Meloidogyne javanica is the most destructive of many crops in the world. In order to control plant
nematodes as one of the important plant pathogens, various methods such as, fallow and crop rotation, cultivation
of resistant cultivars, biological control and chemical methods are used. Today, due to the excessive use of
agricultural pesticides, the health of the consumer community and the environment are endangered. Because of
the chitin and protein are as dominant compositions in middle layer of the eggshell, using of the chitinases and
proteases produced as degrading enzymes in a wide range of the fungi is a good strategy for biological control of
the on knot-producing nematode. The disintegration of nematode eggs can only be caused by enzymatic action.
Activity of the fungal egg-parasites leads to immobility and death of the embryo and results in a reduction of
nematode population density. Many natural enemies of plant parasitic nematodes occur that may be useful for
biological control. These include pathogens, predators, competitors and antagonists of which 76% are fungi. The
fungal antagonists have been most extensively studied and are considered the most applicable for biological control
of nematodes. The use of biological agents to control of plant-parasitic nematodes is less effective compared with
chemical method, but positive result of fungal agents has been encouraging. In this study has tried to be examined
considerable ability of the various antagonistic fungi to control of M. javanica in vitro and greenhouse conditions.
2. Materials and Methods: In this study has tried to be examined antagonistic ability of seven isolates of five
fungal genus including: Fusarium solani, Fusarium oxysporum, Fusarium equiseti, Paecilomyces sp.,
Trichoderma atroviridae, Ulocladium dauci and Alternaria alternata on knot-producing nematode in vitro and
greenhouse conditions. The ability of the protease enzyme production of fungal isolates was also evaluated. The
protease specific activity assay in 7 isolates of various species of fungi obtained from infected knot-producing
nematode over 5 days of fungal growth (24, 48, 72, 96 and 120 h) was measured. Also evaluation was performed
in vitro by calculating the percentage of parasitized eggs and larvae in water-agar and also in the greenhouse by
examining the growth factors of cucumber under the antagonistic effect of fungal isolates on nematodes. The
ability of antagonistic activity of the fungi on the eggs was evaluated in water-agar medium with evaluation of the
interaction between fungi and eggs. The numbers of healthy and parasitized (dead) larvaes and eggs were
calculated after two weeks. The ability of the antagonistic fungi under greenhouse conditions was done. To provide
of fungal inoculum, 20g of soaked wheat seed were cast in bags with autoclave capability. Per every gram of casted
seed, 2 ml distilled water were added and during 24 hours they autoclaved 3 times. Then to every of bag number
of 4 fungi disk with 5 mm diameter from selected isolates was added in 3 repetitions and was kept in 25°C and
dark conditions. To colonization all of the seeds and to avoid of hang of them, every 48 hours interval the seeds in
bags were mixed. After three weeks all of the seeds were infected with fungal isolates. The ability of the
antagonistic fungi under greenhouse conditions was done by adding fungal inoculum and the numbers of 2000
eggs to each pot and evaluation of performance traits of cucumber in pot after 90 days.

In every two conditions, data analysis ANOVA (Analysis of variance) was conducted using of the SAS software
version 9.4 in completely randomized design (CRD) with three replicates.

3. Results and Discussion: Analysis of variance of evaluation results in vitro and greenhouse conditions showed
significant difference among isolates in 1% level. Results showed there is direct relation between increase in plant
yield and add fungal isolates to the pot.

The results of antagonistic ability of fungal isolates in vitro and greenhouse showed there is good correlation
between two conditions. So the results showed a positive effect of the fungal isolates in reducing nematode
damages.

4. Conclusions: Finally, based on all of the evaluations F. equiseti isolate was reported as the most effective isolate
an F. oxysporum isolate as the least effective antagonist fungus.
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Figure 5- Protease specific activity of fungal isolates in third day of fungal growth
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Table 1- Mean comparison of effect of fungal isolates of M. javanica on morphological charactristics of
cucumber root

alos

Isolate

Root length (cm)

Ao,y 5039

Fresh weight root (g)

Lb")&iéd)'j

Dry weight root (g)

Fusarium solani 8.67%+1.33 0.90%+0.07 0.083°+0.007
Fusarium oxysporum 10.33%+1.45 0.80%+0.11 0.087¢+0.007
Ulocladium dauci 9.00%+0.58 0.68%+0.07 0.027¢+0.003
Alternaria alternata 13.00°°+1.15 1.47°+0.12 0.17°+0.021
Fusarium equiseti 17.33%+0.88 2.25%+0.24 0.5472+0.035
Paecilomyces sp. 15.33%+0.33 1.89%+0.11 0.5372+£0.045
Trichoderma atroviridae 11.67%+1.2 1.21°°+0.21 0.4932+0.041
Control 6.00°+0.58 0.13%+0.06 0.004°+0.001

05 el (5 ls gire Dgls oo gy Jlein ] mha jo (Sl glaslsaiz aesl ell g 2 0 S ie By gl sl Kl
Means followed by the same letters in each column are not significantly different according to Duncan-s multiple range test (p<0.05).
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Table 2- Mean comparison of effect of fungal isolates of M. javanica on morphological charactristics of
aerial organsof cucumber
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Isolate Plant height (cm) Number of stem Fresh weight shoot (g)  Dry weight shoot (g)
bifurcations

Fusarium solani 13.20°+0.72 7.33%+0.88 4.37%+0.43 1.04%+0.02
Fusarium oxysporum 8.109+0.92 6.33%+0.33 3.64%+0.17 0.85%+0.16
Ulocladium dauci 5.50°+0.35 6.00°+0.58 3.06°+0.23 0.44°+0.04
Alternaria alternata 12.37°+1.27 7.00%+0.58 5.36°°+0.29 1.14%+0.06
Fusarium equiseti 19.17°+0.94 8.331£0.33 7.92°+0.41 1.87%+0.22
Paecilomyces sp. 16.10°+0.96 8.33%+0.67 8.74%+0.59 1.66%+0.01
Trichoderma atroviridae ~ 14.20°°+0.64 6.33%+0.88 5.80°+0.65 1.44%°+0.1
Control 4.74°+0.17 7.33%+0.88 4.37%+0.43 0.10+0.01

505 el (5l sire Dglas duo o gy Jleis] e jo (SOl glaslsaiz aeil elel g 2 30 S ie By gl s Kl
Means followed by the same letters in each column are not significantly different according to Duncan's multiple range test (p<0.05).
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Table 3- Mean comparison of effect of fungal isolates of M. javanica on yield of cucumber

4.\]..&} 0gu0 Slaws

092 O)9
Isolate Number of fruits Fruit weight (g)

Fusarium solani 3.00%+0.58 3.59%+0.31
Fusarium oxysporum 2.339+0.33 1.99°+0.14
Ulocladium dauci 1.67+0.33 2.08°+0.14
Alternaria alternata 4.00°+0.58 3.43°+0.12
Fusarium equiseti 8.00%+0.58 4.16%+0.32
Paecilomyces sp. 6.33°+0.67 4.48°+0.29
Trichoderma atroviridae 4.33°+0.33 3.42°+0.17

Control 0%+0 09+0
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Means followed by the same letters in each column are not significantly different according to Duncan-s multiple range test (p<0.05).
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Table 4- Mean comparison of effect of fungal isolates of M. javanica of nematode population in greenhouse
of cucumber

las JB slaws 50 dunS Sl @55 olass
Isolate Number of nodes Number of egg bags Number of eggs
Fusarium solani 10.00°°+1.53 4.67°°+0.67 279.00°£13.05
Fusarium oxysporum 9.70°°+0.33 5.00°+0.58 291.00°+11.5
Ulocladium dauci 12.00%+0.58 6.67%+1.2 366.70°+4.41
Alternaria alternata 10.30°°+0.88 5.67°+0.67 297.00°44.51
Fusarium equiseti 1.70%+0.33 1.00°£0 5330fi811
Paecilomyces sp. 4.30%+0.33 2.00%+0 95.70°+3.76
Trichoderma atroviridae 8.30°+0.33 3.00%+0.58 248.30%+9.17
Control 14.00%+0.58 444.00%+17.01 468.00°

25505 0ol (gl e Digles auo o gy Jleisl mhaws 5o SSls (glaisloniz ygesl elul gt p2 50 S ie By gyl sl Sile
Means followed by the same letters in each column are not significantly different according to Duncan's multiple range test (p<0.05).
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