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Range Expansion of the Social-Parasitic Hornet Vespa dybowskii

(Hymenoptera, Vespidae) in Chligoku Region, Western Japan

By Manabu Kato, Yoshihiro SENDA, Kenji NisHIZAKI and Yuito OBAE

Abstract We conducted field investigations as to the distribution of the social-parasitic hornet
Vespa dybowskii ANDRE in Chligoku region, western Honshu, Japan, together with reviewing its
past records to verify the range expansion of the species. This species was recorded for the first time
from Okayama Prefecture in 2003, from Tottori Prefecture in 2006, from Hiroshima Prefecture in
2008 and from Shimane Prefecture in 2017, but has not been recorded from Yamaguchi Prefecture.
About 80 reports of sightings and collecting of the species were confirmed in this region, the greater
part of which were taken from Tottori and Okayama Prefectures, the eastern part of the region. It
was found that V. dybowskii expanded the range of its distribution in the region. The field survey of
the two host species V. simillima and V. crabro carried out for about 20 years in Akaiwa City and
its surroundings, Okayama Prefecture revealed that the confirmed nests of the former were about
three times as many as those of the latter. Although there were great fluctuations in their numbers
per year, a positive correlation (r = 0.59) was found between the number of nests of these species
and the number of localities of V. dybowskii from Okayama Prefecture. It was thus presumed that
V. dybowskii’s opportunity to utilize V. simillima as a host is increasing and this has led to the range
expansion of V. dybowskii.
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Fig. 1. Two workers of the social-parasitic hornet Vespa dybowskii
(upper and lower) and a worker of its host Vespa simillima
(middle) visiting a Ulmus davidiana tree for sap (Hiwa, Shobara
City, Hiroshima Pref.). Photographed by Y. Senda.
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Fig.2. Investigation areas of two host hornets in Okayama
Prefecture. Area filled with gray: Akaiwa City and its

surroundings.
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Table 1. Sighting/collecting records of Vespa dybowskii in Chiigoku region. Q, queen; W, worker;
N, nest; (Q), caste unknown (worker or queen).

Year Pref. Locality Caste (nest) Literatures
2003  Okayama Hiruzen-kamifukuda, Maniwa-shi w Present study
2005 Okayama Val. Yamanori-keikoku, Hiruzen-shitao, Maniwa-shi w Present study
2006 Tottori  Tottori Prefectural Museum, Higashimachi, Tottori-shi Q SATO (2006)
2007 Tottori  Genta bridge, Kuniyasu, Tottori-shi w Wesco (2008)
2008 Tottori  Masumizu bridge, Iwatate, Hoki-chd w HAYASHI et al. (2012)
Okayama Mt. Hakushd-zan, Akawase, Kamisaibara, Kagamino-cho w KATO et al. (2009)
Onbara-kdgen, Kamisaibara, Kagamino-chd w Present study
Tsuguro-kdgen, Hiruzen-shitao, Maniwa-shi N KATO et al. (2009)
Fudd-daki Falls, Furuya, Tabane, Maniwa-shi w KATO et al. (2009)
Hiroshima Mt. Garyd-zan, Kitahiroshima-cho N SAKAMOTO (2014)
2009 Okayama Wakasugi-tége, Nishiawakura-son Q Present study
Onbara-kdgen, Kamisaibara, Kagamino-chd N, W Present study
Hiroshima Otsuka, Kitahiroshima-cho Q) SAKAMOTO (2014)
2010 Tottori  Sannosawa, Daisen, Daisen-ché w NOTSU (2010)
2011  Okayama Tsuguro-kogen, Hiruzen-shitao, Maniwa-shi N WATANABE & FURUYA (2012)
2012 Tottori  Miharadai, Yodo, Saji-cho, Tottori-shi w Present study
Okayama Okutsu, Kagamino-chd w Present study
Tamiya, Tonodani, Akaiwa-shi N YAMADA (2013)
Youth Center for Natural Studies, Kojima-yuga, Kurashiki-shi Q Present study
2013 Tottori  Tatsumi-toge, Saji-chod, Tottori-shi Q Present study
Okayama An'yo-ji Temple, Hayashino, Mimasaka-shi N KATO & SUEMUNE (2016)
Onbara-kdgen, Kamisaibara, Kagamino-chd Q Present study
Okayama Prefectural Forest Park, Kagamino-chd w Present study
Ningy6-toge, Kamisaibara, Kagamino-cho Q Present study
Okutsu, Kagamino-cho w Present study
Koshihata Campsite, Koshihata, Kagamino-chd Q) Present study
Toyonaga-akouma, Niimi-shi Q Present study
Hiroshima Kumano-jinja Shrine, Kumano, Saijé-ch6, Shobara-shi 7? MINAGI (2015)
2014  Okayama Shoéshinmachi, Kurashiki-shi Q ISONO (2016)
2015  Okayama Tatsumi-tdge, Kamisaibara, Kagamino-cho w Present study
Okutsu, Kagamino-chd w Present study
Maya, Akaiwa-shi w Hashimoto (2016)
Tanami Campsite, Tanami, Shinjo-son w Present study
2016 Tottori  Tonami, Shimoabire, Nichinan-cho Q NoTsu (2016)
Saji-gawa Dam, Owai, Saji-chd, Tottori-shi N Present study
Okayama Okayama Prefectural Forest Park, Kagamino-chd N, W Present study
Okutsu, Kagamino-chd w Present study
2017 Tottori  Itoshiromi, Wakasa-cho N TAMURA & OKADA (2017)
Mt. Ogino—sen, Moroga, Wakasa-chd W OHBAE (2017)
Tottori University of Environmental Studies, Tottori-shi 4 OHBAE (2017)
Okayama Okayama Prefectural Forest Park, Kagamino-cho Q Present study
Onbara-kdgen, Kamisaibara, Kagamino-chd w Present study
Tsuguro-kdgen, Hiruzen-shitao, Maniwa-shi N KATO et al. (2019)
Takama, Tanei, Soja-shi w Present study
Gango-ji Temple, Katase, Seto-chd, Okayama-shi N Present study
Hiroshima Mt. Azuma-yama, Hiwa-chd, Shobara-shi w Present study
Noro, Misaka, T6j6-chd, Shobara-shi w YAMAUCHI (2018)
Shimane Omaki, Okuizumo-chd w Present study
lida, Daitd-ch6, Unnan-shi Q MINAGI (2018)
Yamanouchi, Asahi-ch6, Hamada-shi N Present study
2018 Tottori  Park Service Centre of Tottori Sand Dunes, Tottori-shi Q Present study
Side of Oike Pond, Wakabadai-kita, Tottori-shi Q Present study
Side of Tanegaike Pond, Hamasaka, Tottori-shi Q Present study
Yasuishuku, Yazu-chd Q Present study
Tottori University of Environmental Studies, Tottori-shi Q Present study
Wakasa, Wakasa-cho w Present study
Ashizu, Chizu-ch6 N Present study
Okayama Tsuguro-kogen, Hiruzen-shitao, Maniwa-shi Q Present study
Q

Sarutahiko-jinja Shrine, Mt. Fuku-yama, Nishigdri, Sdja-shi

Present study
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Fig. 3. Records of sighting and collecting of Vespa dybowskii in Chiigoku region. Q, queen; W, worker;
N, nest; (Q), caste unknown (worker or queen)
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Fig. 3. Continued.
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Fig. 4. Annual change in the number of localities of Vespa dybowskii in
Chiigoku region. (Note that the number of localities of V. dybowskii
queens from spring to summer before parasitizing were included in
that of the previous year.)
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Fig. 5. Annual change of the number of localities of Vespa dybowskii in
Okayama Prefecture (solid line) and the number of nests of two host
species, V. simillima (dotted line) and V. crabro (broken line) in
Akaiwa City and its surroundings, Okayama Prefecture.
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Fig.6. Relationship between annual records of the nest number of the
two host species, Vespa simillima and V. crabro combined in Akaiwa
City and its surroundings, Okayama Pref. and those of the locality
number of V. dybowskii in Okayama Pref. from 2001 to 2018. (Note
that the number of localities of V. dybowskii queens from spring to
summer before parasitizing were included in that of the previous
year.) (R = 0.59 (P<0.05))
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