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[SHORT COMMUNICATION] 

Propagation of Aphelenchus avenae 
Bastian (Aphelenchidae) and Filenchus 

misellus Andrassy (Tylenchidae) on seven 
fungal isolates of Rhizocfonia solani as 

food source 

Hiroaki Okada 1.*, Hiroki Harada 2 and Mana Nozaki 1 

The fungivorous nematode Aphelenchus avenae 
Bastian (Aa) is purported to be a promising biocontrol 

agent against soil-borne phytoparasitic fungi because of 

its ability to reduce the amount of fungal hyphae. 

Actually, the nematode effectively controlled Rhizoctonia 
wilt by its application into the soil (Barker, 1964; Ishibshi, 

2005; Okada, 2006). There are significant problems with 

the use of nematodes, however, in that their propagation 

rates differ among the various nematode isolates and 

among the fungal isolates used as food source (Mankau 

and Mankau, 1962; Bonnel and Camporota, 1989). When 

we consider the practice of bioconh-ol, the agent organism 

should be an indigenous rather than an alien species, so as 

to minimize the impact on the native ecosystem. Thus, the 

indigenous isolate of Aa should be examined for its propa

gation properties before it is used in a counh-y or a region. 

For the Japanese Aa isolates, the differences in the propa

gation rates among isolates have already been examined 

(Choi and Ishibashi, 1989; Ali et al., 1999); however, differ

ences in the rates caused by the fungal food isolates have 

not yet been examined. 

Rhizoctonia solani (Rs) isolates themselves are a useful 

food source for nematode cultures because they lack 

spores and have wide hyphae. Owing to these properties, 

we can obtain nematodes without the need for sterile h-eat

ment using harmful chemicals, if we use an appropriate fil

ter paper to extract nematodes from a monoxenic culture 

(Chen and FelTis, 1999; Okada et al., 2005). 
We have reported that some nematode species of the 

genus Filenchus, a common group of the family 

Tylenchidae, have a potential to feed on fungi including 

Rs (Okada et al., 2002; Okada and Kadota, 2003; Okada et 
al., 2005). This is an important finding for the ecological 

study of soil nematodes (Ferris and Bongers, 2009) and for 
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biocontrol of soil-borne phytoparasitic fungi. The species 

of Filenchus are also good models for studies on ecological 

interactions with nematophagus fungi (Okada and Kadota, 

2003). Their propagation on Rs isolates, however, has not 

yet been measured in detail. 

This paper reports the compatibility of Aa and 

Filenchus misellus Andrassy (Fm) as biocontrol agents and 

the importance of host fungal isolates of Rs on the propa

gation of the two nematode species. 

MATERIALS AND METHODS 

Seven Rs isolates were tested (Table 1). The two nem

atode species were from our laboratory stock cultures 

(Okada and Kadota, 2003). To measure nematode propaga

tion, fungal colonies were prepared in Petri-dishes as 

described in Okada et al, (2005). Filenchus misellus and Aa . 

were maintained on R19 colonies on PDA to be used as 

inocula before experiments. The nematodes were exh-acted 

from PDA under aseptic conditions, and 30 individuals of 

either Aa or Fm were inh-oduced to each Peh-i-dish. There 

were four replicates for each nematode species-fungal iso

late combination. The dishes were incubated at 25°C in 

the dark for 40 days for nematode propagation. The nema

todes were then exh-acted from each dish by the Baermann 

funnel method (Okada et al., 2005) and counted. The exper

iment was conducted twice: first from May 29th to July 8th 

and second from Sept. 25th to Nov. 4th, 2002. A general

ized linear model (glm) approach was taken presuming a 

negative binomial model for statistical analysis. First, the 

effects of nematode species and fungal isolates were exam

ined by the stepAIC function of a statistical package, "R (R 

Development Core Team, 2005)," with the following for

mula, 

glm.nb (nematode count~x+y+x:y), 

where x, y, x:y were nematode species, fungal isolate, and 

interaction of x and y, respectively. Then, to examine 

Table 1. Rhizoctonia solani isolates used in the study. 

ID Original ID2 Mating type Source crop 

R03 MAFF305003 AG-l Rice (Oryza sativa) 
RI9 MAFF3052I9 AG-I Rice (Oryza sativa) 
S52 MAFF305252 AG-4 Soybean (GTycine max) 
S6I MAFF23726I AG-2-3 Soybean (GTycine max) 
C24 MAFF237424 Cabbage (Brassica oleracea) 
C37 MAFF305237 AG-2-I Cabbage (Brassica oleracea) 
RsTl 

1 From the culture collection of the former Laboratory of Crop 
Protection, National Agricultural Research Center for Tohoku 
region, Fukushima city, Fukushima, Japan. 

2 Provided by the genebank of National Institute of Agrobiological 
Sciences, Tsukuba city, Ibaraki, Japan. 
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effects of the fungal isolate on each nematode species, mul

tiple comparisons were made on the basis of Akaike's 

Information Criterion (AIC) such that 

glm.nb (nematode count~z), 

where z is a possible grouping of fungal isolates that could 

minimize AIC (Kasuya and Kubo, 2004). 

RESULTS AND DISCUSSION 

The results of the first and second experiments were 

similar for each of Aa and Fm in terms of nematode counts 

and fungal species relationships. The minor differences in 

the second experiment were 1) nematode counts of Aa and 

Fm were generally smaller for uncertain reasons, and 2) 

the Aa count on C24 was especially smaller probably 

owing to irregular and inconsistent fungal growth. 

Because of the overall similarity, however, we report here 

only the results of the first experiment. Each of the nema

tode species, fungal isolates, and their interactions affected 

the nematode counts according to the stepAIC function. 

The mean count of Fm (maximum: 500/dish) was much 

smaller than that of Aa (minimum: 8300). For each nema

tode species, the counts differed among the fungal isolates 

(Fig. 1). According to the glm.nb model, the numbers of the 

fungal isolate groupings were three for Aa and four for 

Fm. Aa counts were greater on S52, C24, and RsT, while 

smaller on R03, R19, and C37. Fm counts were greater on 
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Fig. 1. Nematode counts (mean and s.e.) of Ape/lelenc/zus avenae (top) 
and Filenchus misellus (bottom) after 40 days incubation at 
25°C on seven Rhizoctonia solani isolates. 
For the abbreviations of the fungal isolates, see Table l. 
Vertical lines indicate s.e. Means with the same letter were 
grouped together by the glm.nb model. 
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R03, S52, and C24, while smaller on S61. 

It had been reported that propagation of French and 

African isolates of Aa greatly differed, from one to 20 

times the inoculated number, depending on the combina

tions of the nematode and the Rs isolates (Bonnel and 

Camporota, 1989). For the Japanese isolates of Aa, howev

er, the effects of nematode isolates on Aa propagation had 

only been examined on a single Rs isolate (Choi and 

Ishibashi, 1989), and the effects of Rs isolates had not yet 

been tested. Our study showed that generally Aa propa

gated well across the seven Rs isolates tested, although the 

degree of propagation differed among them (the nematode 

counts ranged from 275 to 1449 times the inoculated num

ber). No clear trend was observed in the relationship 

between the nematode propagation and the source crops of 

the fungal isolates, although the propagation tended to be 

less on the Rs isolates from rice. The Aa isolate in our 

study may be used as a control against every Rs isolate 

tested, especially S52 and C24; however, other Japanese Aa 

isolates might provide different results. We should exam

ine in advance how fungal isolates affect the nematode 

propagation, when we consider the use of an Aa isolate to 

control for a given fungal species. 

The propagation of Fm was much smaller than that of 

Aa across the fungal isolates tested (the nematode counts 

were 0.02 to 16.5 times the inoculated number), thus it 

could be difficult to achieve biological control against the 

fungi with this nematode. Unsuccessful propagation of 

nematode species of the family Tylenchidae on 

Rhizoctonia had already been reported elsewhere (Fenis et 
al.,1996). Neveliheless, our study suggested that Fm could 

propagate to a certain degree, if R03, S52, C24, or RsT 

were selected as the food source. By using these Rs iso

lates to maintain the stock nematode cultures, Fm can be 

used as a model nematode, which can feed on and repro

duce on such nematophagus fungi as Pleurotus spp. 

(Okada et al., 2003). Further studies may reveal interesting 

relationships between the nematode and the predacious 

fungi. 
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