Delineating range expansion of Asian chestnut gall wasp
(Dryocosmus kuriphilus) using iNaturalist
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Background Range and Dispersal

The Asian chestnut gall wasp (ACGW), also known as the oriental chestnut gall wasp is a First U.S. detection: Peach County, Georgia (1974)° * From iNaturalist, 326 ACGW observations were found throughout the United States and
species of gall-forming wasp (Hymenoptera: Cynipidae) that affects nearly all members of the * Range expansion characterized through active flight and wind-aided dispersal (~25 km/year) Canada.
genus Castanea. Native to China, this species has been reported from 26 non-native countries and additionally through the anthropogenic movement of infested plant material? * 257 were detected from images of Castanea while 75 were direct reports of Dryocosmus
spanning Asia, Europe, and North America’. - Multiple North American satellite populations reported in the past 20 years kuriphilus.
ACGW can be identified by its host association and distinct gall characteristics. Only found > Ohio (2002), Maryland/Pennsylvania (2006), Connecticut (2011), Ontario (2012), * ACGW presence in Missouri and Rhode Island was detected from Castanea observations and
on Castanea species, newly developed galls are globular, thick-walled, green to red in color, Massachusetts (2013), Michigan (2015) subsequently confirmed as new state observations through gall collection.
and occur anywhere from the stalk to the midvein of the leaf (Fig. 1). These current-season  As of 2021, the ACGW has been documented in 104 North American counties located in 19 « Additionally, 83 new county observations were documented with 69 detections from Castanea
galls can affect tree vigor, and reduce shoot elongation, photosynthetic leaf area, flowering, states, districts, or provinces (Fig. 4)°7° observations and 14 reported Dryocosmus kuriphilus records.
fruiting, and nut production2. Following leaf abscission at the end of the growing season, galls . S * During the 2022 growing season, a total of 63 ACGW observations were documented in which
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Galls begin to form shortly after budbreak (~300-350 GDD50F)3 Figure 4. All previous North American Reports of Asian chestnut gall wasp presence
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« Larvae feed within the gall, completing final 2 instars s o0

« Adults emerge following peak pollen production and oviposit their eggs into chestnut buds . -
ObjeCtlves Figure 5. All North American reports of Asian chestnut gall wasp presence with the aid of iNaturalist
» Emergence causes premature leaf death known as “flagging” (Fig.2)
»  4-6 week period (~1050-2100ap000e)° although individuals only survive for 2-10 days - Validate the utility of citizen science as a cost-effective method of monitoring ACGW m
* Report previously undocumented state and county observations

» All are asexually reproducing females capable of ovipositing up to 100 eggs*

. First instar larvae hatch near the end of the growing season and feed for a brief period before » Reevaluate the known limits of ACGW population throughout the historic range of the » Using iNaturalist, we were able to identify 2 new state records while nearly doubling the

American chestnut previously reported number of infested counties. As Missouri occurs well outside of the historic

overwinter in the dormant buds
American chestnut range, this method could be used as part of an early detection strategy in

* We report a steep increase in the range expansion along the northeastern edge of the

« Larvae resume feeding just before bud-burst inducing gall formation (Fig. 2)

« The iNaturalist database was searched for all North American observations of Dryocosmus invasion front.

kuriphilus and all species of Castanea.  The distribution in southern states has poor resolution due to a lack or recorded observations.

* Reported observations of Dryocosmus kuriphilus were verified through the identification of a . Public awareness of this invasive species is low, given the disparity between detected vs.

Castanea host and presence of characteristic gall morphology. reported observations

« (Castanea observations were examined for the presence of ACGW galls.

é“}}ﬁ  Additionally, weekly examination of observations from 5/27/22 to 9/22/22 was conducted to
1st Instar .

* QOur newly documented range expansion builds on prior studies and shows that the

distribution of D. kuriphilus now encompasses most of the historic natural range of American
evaluate the prevalence of ACGW detections during the growing season.

Figure 2. Annual cycle of the ACGW during the chestnut growing season chestnut.

* Location of observations were recorded at the state and county |evels. « With ongoing efforts to repopulate forests with American chestnut, research efforts should
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