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EPNsEPNs are are usedused in Italy abovein Italy above allall
in in greenhousesgreenhouses and and nurseriesnurseries

AlsoAlso againstagainst xylophagousxylophagous insectsinsects

No No registrationregistration requiredrequired at the at the 
momentmoment
Market Market improvingimproving
No No producer companiesproducer companies

OnlyOnly importedimported EPNsEPNs
Impact of Impact of thesethese exogenousexogenous EPNsEPNs
unknownunknown

Few Few companiescompanies involvedinvolved



S.S. feltiaefeltiae
S. S. affineaffine
S. S. carpocapsaecarpocapsae
H. bacteriophoraH. bacteriophora
S. krausseiS. kraussei (ColdActive(ColdActive®®))
““Long NematodesLong Nematodes”” ((S. apuliaeS. apuliae and and SteinernemaSteinernema sp)sp)

10.410.4% % of the total of the total 
soil samples were soil samples were 
positive for EPNspositive for EPNs

S. feltiae
39%

H. bacteriophora
27%

S. affine
16%

S. carpocapsae, S. 
kraussei

2%

Long Nematodes
16%



Six percent of pine Six percent of pine 
woods and 15.5% of woods and 15.5% of 
oak woods were oak woods were 
positive for the positive for the 
presence of EPNs presence of EPNs 
(Survey related to (Survey related to 
southern Italian southern Italian 
forests).forests).
Steinernema feltiaeSteinernema feltiae was was 
the most common the most common 
isolated (42%) speciesisolated (42%) species
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S. feltiae
42%

Steinernema spp. 
(LN)
3%

S. carpocapsae
2%

S. affine
15%

H. bacteriophora
26%

S. apuliae
12%



Use of EPNs in Forest Ecosystems

Xylophagous Xylophagous 
insectsinsects

A A H. bacteriophoraH. bacteriophora
infective juvenile infective juvenile 
entering a young entering a young 
xylophagous larva.xylophagous larva.
SS.. carpocapsaecarpocapsae and and 
H. bacteriophoraH. bacteriophora
werewere foundfound
reproducingreproducing insideinside
all all rootborerrootborer larvaelarvae



HH. bacteriophora. bacteriophora infective juveniles are able infective juveniles are able 
to search for the host larvae inside the rootsto search for the host larvae inside the roots



S. carpocapsae e H. bacteriophora
used against buprestid larvae
S. carpocapsae e H. bacteriophora
used against buprestid larvae

S. carpocapsae used against
Synanthedon rhododendri
S. carpocapsae used against
Synanthedon rhododendri

S. feltiae used against
Cryptorhynchus lapathi
S. feltiae used against
Cryptorhynchus lapathi

S. carpocapsae e S. feltiae used
against Paranthrene tabaniformis
S. carpocapsae e S. feltiae used
against Paranthrene tabaniformis



FieldField test test werewere conductedconducted in the in the 
Asiago Asiago ForestForest, , VenetianVenetian PrealpsPrealps to to 
evaluateevaluate the the efficacyefficacy of 4 EPN of 4 EPN 
strainsstrains ((HeterorhabditisHeterorhabditis sp. HL 81, sp. HL 81, 
S. S. krausseikraussei SKSK, , S. S. feltiaefeltiae IS 389IS 389 andand
S. S. carpocapsaecarpocapsae IS 230)IS 230) againstagainst the the 
sprucespruce webweb--spinningspinning sawflysawfly
CephalciaCephalcia arvensisarvensis (pest of(pest of Picea Picea 
excelsa, excelsa, firfir--tree)tree)

EPNsEPNs adaptationadaptation to to lowlow temperature temperature 
IchneumonidIchneumonid parasitoidsparasitoids ((XenoschesisXenoschesis
fulvipesfulvipes andand CtenopelmaCtenopelma luciferlucifer) ) 
stronglystrongly affectedaffected byby S. S. feltiaefeltiae

Cephalcia arvensisCephalcia arvensis



CurculioCurculio elephaselephas andand
CurculioCurculio propinquuspropinquus

FieldField trialstrials in in chestnut and chestnut and 
oak woods in Laziooak woods in Lazio, , ApuliaApulia
and and SicilySicily withwith differentdifferent EPN EPN 
speciesspecies: : HeterorhabditisHeterorhabditis
bacteriophorabacteriophora, , H.H. megidismegidis, , 
SteinernemaSteinernema krausseikraussei and and S. S. 
feltiaefeltiae
InfectivityInfectivity and and persistencepersistence



Gel  suspensions with 
Steinernema feltiae to control 
overwintering larvae of  
Thaumetopoea pityocampa in 
southern Italian pinewood 
reforestations

Gel  suspensions with Gel  suspensions with 
Steinernema feltiaeSteinernema feltiae to control to control 
overwintering larvae of  overwintering larvae of  
Thaumetopoea pityocampaThaumetopoea pityocampa in in 
southern Italian pinewood southern Italian pinewood 
reforestationsreforestations



FieldField test test in Apulian in Apulian 
pinewood pinewood 

reforestationsreforestations
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A real feasibility to reduce the overwintering larval A real feasibility to reduce the overwintering larval 
populations of populations of T. pityocampaT. pityocampa injecting EPN in their injecting EPN in their 
nestsnests
Capacity of the nematode gel suspension is to not Capacity of the nematode gel suspension is to not 
percolate and adhere to the excrements and larvae in percolate and adhere to the excrements and larvae in 
the neststhe nests
S. feltiaeS. feltiae showed better results: showed better results: > 50 % mortality after > 50 % mortality after 
28 days28 days
Capability of nematodes to reach the adult stage and Capability of nematodes to reach the adult stage and 
complete their lifecomplete their life--cyclecycle
No effects on the parasitoid No effects on the parasitoid Phryxe caudata Phryxe caudata (Diptera, (Diptera, 
Tachinidae)Tachinidae)



Adult S. feltiae in T. pityocampa larvaAdult Adult SS. . feltiaefeltiae in in T. T. pityocampapityocampa larvalarva



H.H. bacteriophorabacteriophora, , S. S. carpocapsaecarpocapsae and and S. S. feltiaefeltiae
againstagainst GalerucellaGalerucella luteolaluteola ((pestpest of of elmelm--treetree) and ) and 
CorythuchaCorythucha ciliataciliata ((pestpest of of planeplane--treetree))

Adult Corythucha ciliataAdult Corythucha ciliata



The potential of 3 Italian EPNs as The potential of 3 Italian EPNs as 
biological control agents for biological control agents for 
control of control of Corythucha,Corythucha, was was 
evaluated through both laboratory evaluated through both laboratory 
and field experiments. In the and field experiments. In the 
laboratory laboratory Steinernema feltiae Steinernema feltiae 
(ItS(ItS--CL2), CL2), S. carpocapsae S. carpocapsae (ItS(ItS--
MR7) and MR7) and Heterorhabditis Heterorhabditis 
bacteriophorabacteriophora (ItH(ItH--CE1) were CE1) were 
compared in Petri dishes with compared in Petri dishes with 
filter paper, against overwintering filter paper, against overwintering 
adults of adults of CorythuchaCorythucha. All . All 
nematodes produced high levels of nematodes produced high levels of 
mortality. mortality. S. carpocapsaeS. carpocapsae and and H. H. 
bacteriophorabacteriophora produced produced 
significantly greater adult significantly greater adult 
mortality than mortality than S. feltiaeS. feltiae. . 
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The efficiency of these EPNs was then The efficiency of these EPNs was then 
evaluated in field trials, spraying EPN evaluated in field trials, spraying EPN 
suspensions on tree trunks, where the adults of suspensions on tree trunks, where the adults of 
CorythuchaCorythucha usually spend the winter under the usually spend the winter under the 
bark. bark. 
The mortality percentages in field conditions The mortality percentages in field conditions 
were quite low if compared with lab bioassays.were quite low if compared with lab bioassays.
Among the nematodes Among the nematodes H. bacteriophoraH. bacteriophora
produced significantly greater adult mortality produced significantly greater adult mortality 
than than S. carpocapsaeS. carpocapsae and and S. feltiaeS. feltiae
Even though more studies and experiments are Even though more studies and experiments are 
needed to improve the EPN potential in field needed to improve the EPN potential in field 
conditions, these preliminary results showed conditions, these preliminary results showed 
that EPNs, and that EPNs, and H. bacteriophoraH. bacteriophora in particular, in particular, 
are good candidates for further evaluation as are good candidates for further evaluation as 
biological control agents against biological control agents against CorythuchaCorythucha
ciliataciliata overwintering adults.overwintering adults.


