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“With the invasive complex of pests on 
the rise, significant losses in production 
and increased risk from elevated use of 
pest control measures are also present.  
The recent emergence of the Samurai 
Wasp, a viable biological control for the 
invasive brown marmorated stink bug, 
may prove to be a very welcome Asian 
warrior, now present in New York State.”

Expanding the Range of the Samurai Wasp, Trissolcus 
japonicus, in New York Orchards  
Peter Jentsch
Department	of	Entomology,	Hudson	Valley	Research	Laboratory,	Cornell	University,	Highland,	NY

The stink bug complex is a robust and diverse group of 
insects found throughout the continental US.  Although 
half an inch in length, some species can be elusive, and 

not easily seen in 
the wild or while 
scouting in ag-
ricultural com-
modities .  We 
know them to be 
both predatory 
and beneficial in 
the agricultural 
system, as well as 
pests in our gar-
dens and com-
mercial crops.  
Stink bugs are in 
the order Hemip-

tera, or “True Bugs”, in the family Pentatomidae, which contains 
hundreds of distinct species, many of which are agriculturally 
important pest insects.  
 When these insects become disturbed, some species emit 
secretions of aldehydes produced from glands and released from 
pores in the thorax to create a vile odor, perceived as rancid 
almond to some, or with the fragrance of cilantro to others.  
These secretions are used for protection from predation.  Some 
species utilize aldehydes in the late summer and fall to locate 
overwintering sites, where the insects aggregate and reside.  
These compounds, termed aggregation pheromones, have been 
synthesized and employed as monitoring tools for use in agri-
cultural crop pest management.
 Like all true bugs, adult stink bugs feed using mouthparts 
that form a rostrum: a very thin, hollow tube with a sharp tip, 
which is used to pierce plant tissue and remove liquids.  As they 
feed, they inject saliva and enzymes to dissolve tissue prior to 
removing the liquid slurry.  Damage to the plant during feeding 
and cell liquefaction first appears as darkening spots, with the 
development of further dimpling and callus flesh beneath the 
skin after 5–14 days.  Discerning the difference between stink bug 
injury, bitter pit, and hail, can be a challenge.  Yet, all stink bug 
feeding sites on the surface of the fruit have a minute puncture 
in the center, which, when undisturbed, may contain a feeding 
tube, a small sheath formed by salivary secretions (Figure 1).
 The invasive Asian brown marmorated stink bug (BMSB), 
Halyomorpha halys (Stål) has been present in the northeast since 
1996 (Hoebeke and Carter 2003).  First confirmed on Adams 
Island in Allentown, Pennsylvania, the insect has so far been 
detected in 44 states and 4 Canadian provinces (Northeast IPM 
Center; Figures. 2, 3).  The BMSB is extremely polyphagous, feed-
ing on over 200 host plants including ornamental plants, small 

Figure	1.		 Typical	stink	bug	feeding	site	on	apple.	[Photo:	HVRL,	Highland,	
NY]

Figure	2.	Two	views	of	the	brown	marmorated	stink	bug.	[Photo:	D.	Shetlar,	
Ohio	State	University	Extension	Entomology]

fruits, grapes, tree fruits and vegetable crops.  Economic losses 
in the mid-Atlantic US and New York were widely documented 
in 2011–12.  The pest has one to two generations per year in the 
mid-Atlantic and northeast, depending on seasonal temperatures.  
The insect requires 13.5 hours of day length as the initial biofix 
for emergence from overwintering sites, calculating 135 degree 
days (DD) (base 57.2°F) until first eggs are deposited onto foliage, 
and an additional 964 DD for BMSB eggs to develop through five 
instars to the adult (Wilson et al. 2016)

Biological Control of Brown Marmorated Stink Bug
 A welcome warrior from Asia has recently appeared in the US 
to help in the fight to reduce the populations of invasive BMSB in 
our crops and homes.  The Samurai Wasp, Trissolcus japonicus 
(Ashmead), is an egg parasitoid of stink bugs, utilizing BMSB 
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eggs for its own development and reproduction.  It is capable 
of laying its own egg within each of a majority of the approxi-
mately 28 eggs found in a typical BMSB egg cluster.  The wasp 
larva develops within the egg, feeding on the developing stink 
bug nymph, and destroying it within a few weeks, depending on 
temperature.  A single adult Samurai Wasp then emerges from 
each stink bug egg, to repeat the cycle of parasitizing BMSB eggs 
over the course of the season.  
 In eastern Asia (China, Japan, and South Korea), the origin 
of the BMSB and Samurai Wasp, the wasp is credited for main-
taining low levels of brown marmorated stink bug.  The Samurai 
Wasp is considered the principal biological control agent of 
BMSB in Asia, with parasitism rates of up to 70%, and an aver-
age annual rate of 50% reduction of the population observed in 
the field (Yang et al. 2009).  Because of its high parasitism rates 
and biological adaptations, the Samurai Wasp has the potential 
to be a strong biological control candidate of BMSB in the US.
 An important aspect of the biology of the brown marmo-
rated stink bug and Samurai Wasp is their host ecology.  BMSB 
is an arboreal insect, overwintering, 
feeding, reproducing, developing 
and residing primarily in deciduous 
forest trees.  It will often stay in tree 
host plants until populations over-
whelm the system by reducing food 
resources, or until the host declines 
due to drought, or if the insect’s re-
quirements for resources increases.  
It will then move to crops containing 
needed food resources, including fats, 
carbohydrates and ample moisture, 
which is needed to initiate flight to 
sites where it will diapause throughout 
a 3- to 6-month overwintering phase.  
 Meanwhile, the Samurai Wasp is 
cold-hardy in regions where BMSB 
also survives the winter.  The wasp, 
roughly 2 mm in length, is barely vis-
ible in the field, residing far enough 

Figure	3.		Distribution	of	the	brown	marmorated	stink	bug	in	44	states	and	
4	Canadian	provinces,	2017.

away from agricultural systems so as not to be heavily impacted 
by farm pest management activities.  Its presence in the forest 
and orchard edges likely increases its success in the agricultural/
forest landscape, where BMSB lay their eggs.  
 We know little about the feeding habits of T. japonicus in 
the northeast.  The adult wasp does not feed on its host; yet, 
other scelionids, similar in habit to T. japonicus, feed on insect 
honeydew and the nectar of flowers (Safavi 1968; Orr 1988).  
Laboratory rearing of the Samurai Wasp depends on the provi-
sion of microliter droplets of dilute honey in petri dishes, on 
which they can survive very well.

Parasitoid Surveys
 The adult Samurai Wasp was recently discovered as a non-
native or adventive insect species, emerging from sentinel BMSB 
eggs in surveys for native parasitoid populations.  The first find 
of the wasp by Don Weber (USDA) was from eggs of wild BMSB 
populations in Beltsville, Maryland in 2014 (Talamas et al. 
2015), with several additional site survey findings in Maryland, 
Washington DC, and Winchester, Virginia during 2015, and in 
New York, Vancouver, Washington and Oregon in August 2016 
(Milnes et al. 2016; Jentsch 2017).  It is speculated that these wild 
populations of Trissolcus japonicus may have arrived within stink 
bug egg masses on plant cargo shipped from Asia.

NY Sentinel Egg Studies
 Hudson Valley Research Laboratory colonies of brown 
marmorated stink bug were provided jalapeño pepper plants 
or field-collected leaves of Tree of Heaven, Ailanthus altissima, 
for both feeding and oviposition.  BMSB eggs were flash frozen 
to -80o C for 4 minutes to kill developing stink bug nymphs and 
reduce the eggs’ natural defense mechanism against successful 
native and invasive parasitoid development when parasitized 
after placement in the field.  
 Our initial sentinel survey conducted in the Hudson Valley 
in 2016 employed individual leaves containing frozen eggs.  We 
fixed the eggs onto known host plants of black walnut (Juglans 
nigra) and Tree of Heaven in two sites at Hepworth Farms in 
Milton, NY.  We began on 1 June, placing and collecting the 

Figure	4.		 Newly	placed	(A)	and	parasitized	BMSB	sentinel	eggs	(B).	[Photo:	HVRL,	Highland,	NY]	
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eggs on a 5-day schedule until the end of September ( Figure 4).  
During the week of 15 August, parasitism by Samurai Wasp oc-
curred, as evidenced by adult wasp emergence on 7 September.  
Wasp individuals from sentinel eggs were sent to Elijah Talamas, 
USDA-ARS, who confirmed them to be Trissolcus japonicus 
(Figure 5).
 In 2017, sentinel BMSB egg clusters were placed in nine 
western New York (WNY) sites by Art Agnello (NYSAES-
Geneva), Tessa Grasswitz (CCE-L ake Ontario Fruit Program) 
and Deborah Breth, (CCE-LOFT Retired) in Monroe, Ontario, 
Orleans and Wayne counties, and a northern Ulster County site, 
mostly along the wooded edges of vegetable fields or orchards, 
beginning on 23 June (Table 1).  During the season, we began 
seeing the Samurai Wasp oviposit in 
sentinel eggs placed in the field during 
the week of 7 July, and emerging on 23 
July.  However, the only site in which we 
observed Samurai Wasp was the Ulster 
county site in Marlboro (Hepworth), 
where T. japonicus is already present 
and was captured the previous year.
 Native parasitoids were also found 
in the initial sentinel egg placement.  
This occurred at the Marlboro site in 
2017, in which Trissolcus euschisti and 
Telenomus podisi emergence occurred 
on 23 and 30 May, respectively.  The 
use of frozen eggs in the field provided 
for high levels of successful emergence 
of T. euschisti (73.1%) when compared 
with fresh BMSB eggs used in laborato-
ry rearing (18.9%).  However, offspring 
of T. podisi emerging from frozen 
BMSB eggs were few (6.9%) compared 
with T. euschisti, suggesting relatively 
low impact on BMSB by both of these 
native parasitoids in comparison with 
Trissolcus japonicus emergence from 
fresh BMSB eggs (68.8%).  The parasit-
oid Telenomus podisi was also observed 
emerging from BMSB sentinel eggs 
placed in WNY on 24 August from 

Figure	5.	 A	 female	 Samurai	 Wasp,	 Trissolcus Japonicus.	 [Photo:	 Steve	
Valley,	USDA-ARS]

Kendall, Orleans County, yet none of the WNY sites captured 
Trissolcus japonicus during our 2017 survey.

Transport and Release of the Samurai Wasp in New 
York State
 During conversations with the Environmental Protection 
Agency and the NYS Dept. of Ag. & Markets regarding obli-
gations to work within the constraints of laws pertaining to 
the moving of wildlife, it fell upon the Dept. of Environmental 
Conservation (DEC) to decide whether a permit was required 
for the transportation and liberation of wildlife in regards to 
the adventive Samurai Wasp.  Upon review, in a letter issued 
by Joseph E. Therrien on 28 July 2017, the DEC concluded that 
their statutory and regulatory framework around the Libera-
tion of Wildlife Permit regulating release of biologicals, such 
as insects, does not generally apply to releasing insects into the 
wild, as long as the proposed release is not of an insect that is 
listed on either the endangered and threatened or invasive spe-
cies listings identified in 6 NYCRR Parts 182 & 575.  Release of 
the Samurai Wasp is further constrained by meeting other state, 
federal or local requirements and landowner permissions on all 
properties in which the wasp is released.  With this decision al-
lowing for transport, relocation, and use as a biological control 
agent, we began movement and release of the Samurai Wasp in 
NY agricultural locations.
 We chose 32 NYS sites in close proximity to commercial 
farms in which to place Trissolcus japonicus-infested eggs (Fig-
ure 6). Beginning 15 September, we were able to place 87 BMSB 
clusters, totaling over 2300 eggs, in 6 NYS counties.  A range of 
1–3 egg clusters containing 22–86 individual eggs, were placed 
on plant hosts in each site, which included A. altissima (Tree 

Figure	6.		 Samurai	Wasp	release	sites	in	NYS.
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Site Town County Date Clusters 	Eggs Placement	/	Host	Plant Latitude Longitude

1 Webster Monroe 15-Sep 3 78 Acer saccharum (sugar maple) 43°11’3.78”N 77°26’56.76”W

6 Walden Orange 22-Sep 2 54 A. altissima (Tree of Heaven) 41°33’1.34”N 74° 9’36.77”W

2 Holley Orleans 22-Sep 3 84 Juglans nigra (eastern black walnut) 43°14’0.42”N 78° 1’10.46”W

3 Modena Ulster 22-Sep 3 89 Vitis riparia (Native grape) 41°41’25.15”N 74° 4’3.51”W

4 New Paltz Ulster 22-Sep 3 76 Vitis riparia (Native grape) 41°42’1.57”N 74° 4’24.22”W

5 Clintondale Ulster 22-Sep 3 72 Acer saccharum (sugar maple) 41°41’32.91”N 74° 3’18.67”W

8 Warwick Orange 23-Sep 2 56 A. altissima (Tree of Heaven) 41°13’55.83”N 74°22’0.66”W

9 Warwick Orange 23-Sep 2 56 A. altissima (Tree of Heaven) 41°13’52.59”N 74°23’11.62”W

7 Gardener Ulster 23-Sep 3 74 Robinia pseudoacacia (Black Locust) 41°40’14.72”N 74° 5’11.21”W

11 Hudson Columbia 24-Sep 2 56 Vitis riparia (Native grape) 42°11’6.33”N 73°49’47.25”W

12 Hudson Columbia 24-Sep 2 54 A. altissima (Tree of Heaven) 42°11’16.36”N 73°49’58.86”W

19 Valatia Columbia 24-Sep 2 59 A. altissima (Tree of Heaven) 42°14’48.18”N 73°43’25.07”W

10 Fishkill Dutchess 24-Sep 3 73 Robinia pseudoacacia (Black Locust) 41°31’12.02”N 73°49’40.04”W

17 Red Hook Dutchess 24-Sep 3 73 A. altissima (Tree of Heaven) 42° 3’14.98”N 73°50’55.49”W

18 Tivoli Dutchess 24-Sep 3 72 Robinia pseudoacacia (Black Locust) 42° 2’56.09”N 73°52’59.69”W

13 Marlboro Ulster 24-Sep 2 56 Rhus sp. (Sumac) 41°38’13.67”N 74° 0’24.57”W

14 Milton Ulster 24-Sep 3 78 A. altissima (Tree of Heaven) 41°39’4.29”N 73°59’33.93”W

15 Milton Ulster 24-Sep 3 74 Robinia pseudoacacia (Black Locust) 41°38’43.94”N 73°59’24.84”W

16 Modena Ulster 24-Sep 2 59 A. altissima (Tree of Heaven) 41°40’1.19”N 74° 7’44.19”W

20 Milton Ulster 26-Sep 3 87 Acer saccharum (Sugar Maple) 41°38’39.48”N 73°58’6.6”W

21 Poughkeepsie Dutchess 28-Sep 3 76 Robinia pseudoacacia (Black Locust) 41°40’40.28”N 73°53’50.91”W

22 Clintondale Ulster 29-Sep 3 82 Acer saccharum (Sugar Maple) 41°40’39.00”N 74° 3’19.43”W

23 Clintondale Ulster 29-Sep 3 84 Vitis riparia (Native Grape) 41°40’24.16”N 74° 3’30.29”W

24 Highland Ulster 29-Sep 3 84 Catalpa speciosa (Catalpa Tree) 41°41’59.76”N 74° 3’7.90”W

25 Modena Ulster 29-Sep 2 58 Robinia pseudoacacia (Black Locust) 41°40’6.74”N 73°59’39.28”W 

26 New Paltz Ulster 29-Sep 3 81 Juglans nigra (eastern black walnut) 41°42’43.82”N 74° 6’48.75”W

27 New Paltz Ulster 29-Sep 3 86 Juglans nigra (eastern black walnut) 41°41’30.84”N 74° 7’43.96”W

28 Campbell Hall Orange 6-Oct 3 71 Deer Fence 41°25’36.84”N 74°14’21.00”W

29 Cuddebackville Orange 6-Oct 3 71 Corylus avellana (Hazelnut) 41°27’45.22”N 74°36’57.16”W

30 Cuddebackville Orange 6-Oct 3 74 Corylus avellana (Hazelnut) 41°27’41.78”N 74°36’57.28”W

31 Cuddebackville Orange 6-Oct 3 77 Corylus avellana (Hazelnut) 41°27’40.97”N 74°36’52.20”W

32 Warwick Orange 6-Oct 3 76 Acer saccharum (sugar maple) 41°17’31.47”N 74°26’15.06”W

Table	1.	 Placement	sites	of	Trissolcus japonicus parasitized	eggs	in	NYS.

of Heaven), Acer saccharum (sugar maple), Catalpa speciosa (ca-
talpa), Corylus avellana (hazelnut), Juglans nigra (eastern black 
walnut), Rhus sp. (sumac), Robinia pseudoacacia (black locust) 
and Vitis riparia (native grape), all known hosts of BMSB (Table 
1).  Additionally, one site included placement onto deer fencing, 
with the eggs fixed to a petri dish and hung inverted to mimic the 
underside of foliage.

Successful Release of Samurai Wasp
 In three WNY sites in which baseline sentinel egg data had 
been collected, the placement of T. japonicus-infested eggs coin-
cided with the placement of sentinel eggs located 30 meters from 
the Samurai Wasp release site.  In two of the three sites in Orleans 
and Monroe Counties, newly released T. japonicus were found 
parasitizing these sentinel eggs.  Elijah Talamas, an entomologist 
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at USDA-ARS, confirmed the specimen wasps to be Trissolcus 
japonicus, verifying the successful release, movement and presence 
of the wasp in these two sites now moving into their overwintering 
phase.
 Upon retrieval of the infested clusters from 11 of the 32 sites 
this fall, we recovered only 77% of the eggs.  This was due in part to 
abscission of the host leaf, removal of eggs from the leaf, and preda-
tory feeding by other insects such as ants.  In 3 of the 11 sites, we 
observed newly emerged Samurai Wasps guarding the egg clusters.  
This is not unusual for Samurai Wasp behavior, as newly emerged 
males will wait for the emergence of the female, while females often 
guard parasitized eggs, securing their progenies’ successful devel-
opment.  During our assessment of T. japonicus-parasitized egg 
release, we also found 168, or 24.4% (N=719), successfully emerged 
as adults, with 0.7% partially emerged from the egg, while 66.4% of 
the eggs showed no sign of emergence.  These non-emergent eggs 
were both parasitized and unsuccessful in development (94.6%, 
having a dark hue) or were initially un-parasitized by the labora-
tory female wasps prior to field deployment (5.4%, white in color).

Determining the Overwintering Success of the Samurai 
Wasp
 In the spring of 2018, we plan to place sentinel eggs weekly in 
each of the 32 sites, in an effort to recapture the Samurai Wasp.  
Determining the presence of the wasp next season would confirm 
successful overwintering of the parasitoid.  However, in sites where 
confirmation is unsuccessful, we plan to re-apply BMSB eggs para-
sitized by T. japonicus, to promote the establishment of biological 
control in that site.  We hope further to establish the presence of 
the wasp in the urban and suburban environment, so as to reduce 
overwintering populations of BMSB in homes, offices and storage 
facilities.

The Downside  
 Over the past 100 years, classical biological control has been 
used in efforts to manage agricultural pests.  These efforts have 
at times been successful, but have not been without their failures.  
The complex of invasive pests is on the rise, causing significant 
losses and increased risk from elevated use of pest control mea-
sures.  The recent emergence of the Samurai Wasp may prove to 
be a very welcome Asian warrior, now present in New York State.
 The Samurai Wasp has been under lab quarantine for many 
years, beginning under the direction of Kim Hoelmer (Beneficial 
Insects Introduction Research Lab, USDA-ARS, Newark, Dela-
ware), who first identified and transported the wasp and studied 
its host range for parasitism of native stink bugs in the US.  Stud-
ies continue, to better understand the host preference capacity of 
Samurai Wasp.  From these initial studies, Trissolcus japonicus is 
now known to attack brown marmorated stink bug, Halyomorpha 
halys, and a native species, Podisus maculiventris (Say).  Evalua-
tions employing choice tests and field surveys in laboratory studies 
conducted in China concluded that the ecological host range of 
Trissolcus japonicus does include several Pentatomidae species 
other than BMSB, such as Dolycoris baccarum (L.), Erthesina fullo 
(Thunberg), Plautia fimbriata (Fabr.)(Haye 2014) and Glaucias 
subpunctatus (Walker) (Matsuo et al.  2016).
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EDUCATING, PROMOTING and PROTECTING 
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Best Wishes for a 
Happy Holiday Season,

and a Healthy and Prosperous 
New Year to Come.


