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ABSTRACT:The effect of metabolite fungi of twelve species
belonging to genus Verticillium on the average penetrating of
infective juvenile stages of both entomophathogenic nematodes
Heterorhabditis bacteriophora and H.indica against the last instar
larvae of Galleria mellonella was tested under laboratory
conditions. All concentrations of all Verticillium fungus species
metabolites suppressed the invasion of juvenile stage of both
entomophathogenic species against the last instar larvae of insect
host. Standard concentration(s) of all metabolite fungal species
tested exhibited the toxicity among all concentrations metabolite on
both nematode species. Significantly decrease (P<0.05) in the
average number of both penetrated entomophathogenic nematode
species was recorded in soil treated with secondary metabolite fungi
as compared with untreated soil as a check. Negative relationship
was found between dilutions of metabolites fungus and the decrease
% of penetrated nematode species. The highest decrease
percentages of both nematode species penetrated to the last instar
larvae of Galleria mellonella was obtained in soil treated by
metabolites of species Verticillium bulbillosum(185) with rates
(87.6-67.3 and 56.1% and 89.2-61.9 and 42.1%), Verticillium sp.
(3254) with rates (87.1-64.5 and 47.3% and 81-68 and 58.1%) ,
V fusisporum (197) by rates (84.4-65 and 56% and 72.5-58.8 and

© 43.3%) , V. leptobactrum (201) by rates (77-69.8 and 59.7 and 77-
58.8 and 38.9%) and Verticillium sp. (3168) with rates (75.8-71 and
55% and 72.5-60.4 and 42.8%) of all concentrations (s , s/10 and
s/50 ) metabolites on both nematode species.

INTRODUCTION

Entomophathogenic nematodes in the genera Steinernema and
Hetrorhabditis are important biological control agents of certain soil-
dwelling insect pests. All life stages of these nematodes occur in the
insect host, except the infective third stage juvenile (dour). The function
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of the dour is to survive in the environment sense. The survival of Ijs in
natural soil is limited by abiotic and biotic factor but indicate suppression
of entomophathogenic nematodes by fungi and other entomophathogenic
fungi (Van Sloun et. al,, 1990 and Timper et. al.. 1991). Many fungi are
known to produce nematicial or nematistatic compounds (Anke et.al,
1995; Anke and Sterner 1997; Chen et. al.. 2000: Meyer et.al., 2000 and
. Kopcek et.al., 2001). Secondary metabolites from other endophetic fungi
such as Fusarium oxysporum were toxic to Meloidogyne inecognita
(Hallmann and Sikora 1996). Fungal endophytes of all fescue produced
compounds including Loline alkaloids. pyrrolopyrazine and organic acids
that may account for activity against some phytoparasitic nematodes
(Bush et.al., 1997). The fungds Omphalotus olearius produce omphatotin
A.A as a nematidical compound that demonstrated greatest activity
against many nematode species (Buchel et al.. 1998 and Mayer et.al.,
1999). Susan et.al, (2004) reported that many fungal isolates were
produce active compounds against soybean cyst nematode and root-knot
nematode.

The purpose of the present study was to test the role of metabolite
fungi to effectiveness and hinder penetration of entomophathogenic
nematodes to infect their insect hosts. - ‘

MATERIALS AND METHODS
A.Propagation of fungal metabolite (filtrate) :

Twelve fungal strains were kindly provided by the collection unit at
Al- Azhar Univ. and used for this study.

Malt extract agar (MEA). Ingredients in one g/l Litre distilled water:
malt extracts 20; glucose20; peptone 1; agar20. This medium was. used
for the regular subculture of the type strains. It was also used as a broth
(without agar) for the cultivation of the strains to study their metabolite
profiles. Yeast extract sucrose broth (YES).Intergradient in one g/l Litre
g/l distilled water: yeast extract 20; sucrose 150: this medium was used
for cultivation of the fungi strains for their secondary metabolite profiles
studies. Each medium was prepared by dissolving the solid ingredients in
1 litre of cold distilled water and then heated to 60-70°C with stirring.
Media were sterilized by autoclaving at 121°C for 15 minutes. The broth
media were dispensed into flasks and sterilized; the flasks were then
inculcated and incubate for 21 days at 28 OC. The flasks were then
aseptically filtrated and the filtrate was concentrated using speed vacuum
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device as standard (S) (Maxi Dry Plus). Each filtrate according to the type
fungus was diluted with addition distilled water ten folds (S/10) and fifty
folds (S/50).

B. Experimental studies.

The experiments were tested in plastic cups (4.5 cm height x
2.5 c¢m diameter) filled with sterilized sandy soil. The compared filtrates
of twelve fungal species belonging to genus Verticillium were pipette on
the dry soil at dilutions S, S/10 and S/50 . so that final moisture was
standardized at 60% humidity field capacity. Three cups were pipetted by
distilled water as a check. One hundred of infective juvenile stages of
both entomopathogenic nematode species Heterorhabditis bacteriophora
and H. indica were applied to each cup. Each treatment was replicated
three times. All treatments were incubated at 25 °C. After 24 hrs. of
nematode exposure to filtrate of tested fungi . one last instar larvae of
Galleria mellonella was add to each cup. After 3-4 days, cadavers were
dissected and the number of invading nematodes was counted. Data were
then analyzed according to Duncan’s multiply range test (1995) and
(Steel and Torrie, 1980), and the percentage reduction of nematode
penetration was calculated.

RESULTS AND DISCUSSION

The effect of metabolite fungi of twelve species belonging to genus
Verticillium on the average penetrating number of infective juvenile
stages of Heterorhabditis bacteriophora and H. indica invading last instar
larvae of Galleria mellonella under laboratory conditions at 25°C. The
results indicated that, all dilutions of tested metabolite fungi of all
Verticillium species were suppressed penetration rate of infective juvenile
stages of both tested nematode species on the last instar larvae of G.
mellonella. Negative relationships were found between dilution and the
rate of nematode penetration. Standard concentration(s) of all metabolite
fungal species exhibited the highest toxicity among all dilution
metabolites on both nematode species, as compared with the check. Data
presented in Table (1) and Fig. (1) showed that, the highest decrease
percentages of the number of penetrated ijs of Heterorhabditis
bacteriophora and H. indica penetration to last instar larvae of G
mellonella was obtained with metabolite of species Verticillium
bulbillosum (185) with rates (87.6-67.3 and 56% & 89.2-61.9 and 42.1%)
. Verticillium sp. (3254) with rates (87.1-64.5 and 47.3% &81-68 and
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Table (1) Influence of different Verticillium fungal filtrates on invasion efficiency of two
entomopathogenic nematode species on the last instar larvae of Galleria
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Galleria
I Penetrated No. of entomopathogenic nematode / insect host
Verticiflium sp. & code nismber Heterorhabditis bacteriophora H. indica
’ S S/10 S/50 S S0 $/50

Verticillium a/bo-arrtﬁn (188) 13.0de(c) | 243 de(b) 29.0 ef(a) 80 e(d) 27.7 cd(ab) | 29.7 de(a)
Verticillium bulhillowm(185) 7.7 f(c) 1203 fg(b) 27.3 ef(a) 4.7 f(c) 16.7 ef(b) | 25.3 f(a)
V. fingicola var. fungicola (132 - 21;0'0(6) 263 d(d) 37.0 cd(a) 19.7 b(c) 30.0 c(c) | 33.7bed(b)
I' fungicola var. flavidum (133) 23.7 be(e) | 300 clab) 34.0 cd(a) 20.0. b(c). '} 24.7 d(bc) | 31.7 cd(a)
Verticillium fusisporum (197) 97 efd). | 217 efetbe) | 273 efia). | 120 o(d) | 180 e(c) | 24.7 fab)
Verticillium lamellicolla (199) 26.0'b(c) 34.7 b(b) 403 c(a) 18.3 b(d) 353 b(b) 37.3 b(ab)
Verticillium leptobactrum (187) | 143 d(d) | 23.3 def(b) |297 eftb) |21.0 b(c) | 283 c(b) | 35.7 befa)
Verticillium leptobact um (201) 143 d(be) ) 18.7 gb) - ] 250 f(a) 10.0 cde(c) | 18.0 e(b) | 26.7 efla)
Verticillium lindaninum (202) 163 d(e) §3L7 b(c) 463 bla) 11.0 cd(f)y | 243 d(d) | 37.0 b(b)
Ferticillium sp.(130) 70 f(e) | 120 hicd) 41.0 c(a) 106 de(d) {153 He) {323 cd(b)
Verticillium sp.(3168) 15 dbe) | 18.0 g(B) 27.7 ef{a) 120 c(c) {173 ef(b) | 25.0 f(a)
Verticillium sp.(3254) 80 d) . | 220 efg(b) |327 de(a) |83 de(d) | 140 fc) | 18.3. glbe)

Check - 62.0 a 620 a 620 a 437 a 437 a- 437 a

1.8.0D.0.05 3.45 3.60 487 267 3.32 3.74

-

* Value in a column and/or (row) followed by the same letter are not significantly by (p<0.05) according to
Duncan's multiple-range test. )
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Fig.(1). Decraesa percentage of entomopathogenic nematode Heterorhabditis
bacteriophora and H.indica numbers penetrated to last instar larval of Galleria
mellonella as influenced by metabolite of different Verticillium fungus species.
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58.1%) , V. fusisporum (197) by rates (84.4-65 and 56% & 72.5-58.8 and
43.3%) , V. leprobactrum (201) by rates (77-69.8 and 59.7% & 77.5-58.8
and 38.9%) and Ferticillium sp. (3168) with rates (75.8-71 and 55% &
72.5-60.4 and 42.8%) of all concentrations (S, S/10 and S/50) of
metabolites on both nematode species H. bacteriophor and H. indica ,
respectively. Whereas, the lowest decrease percentages of penetrated
nematodes were observed the metabolite fungal of species V. lamellicolla
€199) with rates of (58.1-44.1 and 35% & 58.1-19.2 and 14.6%), V.
fungicola var flavidum (133) with rates (61.8-51.6 and 45.2% & 54.2-43.5
and 27.5%) and I fungicola var. fungicola (132) by rates (66.1-57.6 and
40.3% & 54.9-31.4 and 22.9%) on both nematode species, respectively.

Generally. the decrease percentages of the number of penetrated ijs
of both nematode species in the haemocoel of G. mellonella larvae
positively related to the concentrations of all test fungal metabolites.

These results agree with (Djian et. al., 1991) reported that acetic acid
was an active component from culture filtrates of Paecilomyces lilacinus
and Trichodermua longbrachiarum. The wood-rotting basidiomycete
Pleurotus ostreatus produced the nematotoxin Trans-2- decanedioic acid
(Kwok er. al.. 1992). Linolic acid was identified as a nematotoxic
compound from the nematophagus fungi Arthrobotrys conoides and A.
oligospora (Anke er. al., 1995). Filtrates from culture of 4. ochraceus, F.
oxysporum. P. lilacinus, T. viride and P. chlamydosporia were toxic to
population of Meloidogyne incognita juveniles in soil and plants
(Hallman and Sikora 1996; Khan 1999; Sharma 1999; Wang er. al., 1999;
Costa et. al., 2000 and 2001 and Randhawa er. al., 2001).Culture filtrates
from isolates of P.chlamydospora produced toxic activity varying with
culture medium and with species of fungus (Chen et. al., 2000 and Sun et.
al., 2002).
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