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Detection of fungi associated with cereal cyst nematode, Heterodera filipjevi, on some wheat
fields of Khuzestan and effect of isolated Fusarium species on the nematode under in vitro
condition
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ABSTRACT

Cereal cyst nematodes are one of the most important cereal diseases in the world, which are detected in 38%
of Khuzestan wheat and barley fields with harmful populations. In order to study and identify of fungi
associated with cereal cyst nematode, Heterodera filipjevi, in Khuzestan province 39 of root and soil samples
were taken from wheat fields infested with it during 2013-14. The extracted cysts were sterilized and cultured
on PDA, CMA and WA media supplemented with antibiotics. The isolated fungi were purified and identified
based on macroscopic and microscopic studies. The results showed that among of the 64 isolates were
purified from cysts and eggs nematode, the most frequency common isolated fungi were Fusarium spp. (6
species) with 51.56 percent and the lowest were Spadicoides atra, Macrophomina phaseolina and
Lecanicillium lecanii each of 3.12 percent. The frequency of other fungal genera including Alternaria,
Paecillomyces, Penicillium, Chaetomium and Ulocladium were 15.62, 7.81, 6.25, 4.68 and 4.68 percent
respectively. S. atra is reported for the first time in the world and other fungal species listed were reported on
H. filipjevi for the first time from Iran. The effect of 10 Fusarium isolates including F. dimerum, F.
chlamydosporum, F. equiseti, F. nygamai, F.solani (3 isolates), F. beomiforme and F.oxysporum (2 isolates)
on the cyst nematode in antibiotic WA indicated all of the Fusarium isolates parasite eggs and larvae inside
eggs by 12-90 and 3-54 percent respectively.

Key words: Biological control, Fungus, Heterodera filipjevi, Khuzestan.
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Table 1. Frequency of fungal isolates obtained from cereal cyst nematode, Heterodera filipjevi, in some
regions of Khuzestan province during 2013-14

Location Number of Total number of Fungal genus Number of fungal %Frequency
samples fungal isolates isolates
Behbahan 4 9 Fusarium 6 66.66
Paecilimyces 2 22.22
Penicillium 1 11.11
Bostan 3 0 0 0 0
Dezful 3 0 0 0 0
Gotvand 3 0 0 0 0
I1zeh 3 6 Fusarium 6 100
Khorramshahr 4 4 Fusarium 4 100
Ramshir 4 19 Ulocladium 3 15.78
Alternaria 4 21.05
Paecilimyces 5 26.31
Penicillium 2 10.52
Fusarium 3 15.78
Spadicoides 2 10.52
Ramhormoz 4 12 Fusarium 7 58.33
Paecilimyces 3 25
Penicillium 1 8.33
Macrophomina 1 8.33
Shush 4 9 Fusarium 7 71.77
Lecanicillium 2 22.22
Shushtar 4 5 Alternaria 1 20
Chaetomium 3 60
Macrophomina 1 20
Susangerd 3 0 0 0 0
Total 39 64 64
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Figure 2. GIS distribution of fungi isolates associated with cereal cyst nematode, Heterodera filipjevi, in
some regions of Khuzestan province
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(F++ ol Fusarium solani L. Heterodera filipjevi aig ool <o jl,l o050 . ¥V JSo
(400 X) Figure 2. A parasitized egg of Heterodera filipjevi by Fusarium solani

Figure 3. The parasitized egg and juvenile of Heterodera filipjevi by Fusarium solani (400 X)

oBilo;l sl )0 pgs,l568 (sloaisS lawgs Heterodera filipjevi «5g5 ai sl (slag ¥ g 056 il ls 4525 =Y Jgax
Table 2. Analysis of variance for the parasitized eggs and juveniles of Heterodera filipjevi by Fusarium
species in laboratory condition

Source Degree of freedom Mean Square
E% Juvenile
Treatment 9 2031.77 9.7
Replication 27 31.78 0.37
Total 39
Coefficient of Variation 15.9 20.41
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Table 3. Mean comparison of parasitism percentage of egg and larvae of Heterodera filipjevi by Fusarium
species isolated from the nematode using Duncan test in a<0.01

Species Parasitized egg % Parasitized larvae %
Fusarium solani (Isolate 3) 89.25a 53.25a
Fusarium solani (Isolate 2) 475D 4b
Fusarium oxysporum (Isolate 1) 44.75b 9.75b
Fusarium oxysporum (Isolate 2) 43.25a 3.75b
Fusarium solani (Isolate 1) 30.25¢ 4.25Db
Fusarium chlamydosporum 26.75¢ 8b
Fusarium dimerum 24.75 cd 6.5b
Fusarium bemiforme 20.5 cde 10.75b
Fusarium equiseti 14.75 de 10.75b
Fusarium nygamai 12.75 e 7.75b

il oo Sl sire oy S mhaw 43 gt o 0 alie By > L olacl
The numbers with the same letters in each column are not significant at 1 % level.

Fusarium Spp. <®
oliulo;l Lyl s 0 pgs 1598 sloassS Lawgs Heterodera filipjevi aig8 an ;b slopss nSilee dunlio -F IS

Figure 4. Mean comparison of the parasitized eggs of Hetrodera filipjevi by Fusarium species in
laboratory condition.
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Figure 5. Mean comparison of the parasitized Larva of Heterodera filipjevi by Fusarium species in
laboratory conditions
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