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The species composition and realms of alien insects in Australia
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Abstract: To clarify the species composition and invasion realms of alien insects in Australia, this re-
search conducted a statistical analysis on the species composition, origins, spatial distribution and intro-
duction pathways based on online databases, public documents, and books. The results revealed a total
of 382 alien insect species across eight orders, 78 families, and 277 genera in the databases. Coleoptera
was the largest group, comprising 325 alien species, with Curculionidae playing a key role with 74 spe-
cies. Following that, Staphylinidae and Chrysomelidae were the next largest groups with 27 and 20 alien
species, respectively. The main origin of alien insects in Australia was Asia, accounting for 28.47% of
the total recorded frequency, followed by Europe and Africa at 19.79% and 16.32%, respectively. The
spatial pattern indicated higher species richness in the eastern region and lower species richness in the
west. Southeast regions exhibited higher species density compared to northwest regions. Regarding
pathways, 91.89% of alien insects were introduced through unintentional pathways, while 8.11% were
intentionally introduced. Transport-containment and transport-stowaway were the two dominant unin-
tentional pathways. Considering the current situation of alien insects in Australia and recognizing the

threat of biological invasion faced by China in the context of global environmental changes, it is sug-
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gested that the Chinese government strengthen port quarantine supervision, standardize the introduction

process, and enhance public education to prevent biological invasions.

Key words: Australia; alien insects; species composition; origin; spatial distribution pattern; pathway
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AT 9 (32 1), A 50 28 300 YCZ B A5 35 A, I
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Table 1 List of alien insects recorded over 300 times in Australia

W H i ERUWE  ENERIA
. . Number of Domestic distribution

Species Order Family records or not
VU B % Apis mellifera JIf4# H Hymenoptera %R} Apidae 18 460 & Yes
JLRELH Coelophora inaequalis #54# H Coleoptera IRl Coccinellidae 2744 J2 Yes
18 5] 5 4% Vespula germanica JIf4# H Hymenoptera #4575} Vespidae 2081 J& Yes
BEIRI Sk B4 Cyclocephala signaticollis 53 H Coleoptera 48, 7B} Scarabaeidae 1511 75 No
B A 2% 5 Bactrocera tryoni X#H H Diptera MR Tephritidae 1047 5 No
KA 57 BW Paratrechina longicornis JE5%8 H Hymenoptera  M{F} Formicidae 571 J& Yes
FLICHLSLWE Bactrocera jarvisi XG# H Diptera SRRl Tephritidae 555 7 No
Wi B & H Pyrrhalta luteola #54# H Coleoptera I F R} Chrysomelidae 502 73 No
TFEHL SN Bactrocera musae XU# H Diptera SZhEF Tephritidae 481 %5 No
b SEHR Ceratitis capitata X# H Diptera SRR} Tephritidae 466 75 No
¥y 5 AL 5L Bactrocera neohumeralis X# H Diptera SR} Tephritidae 456 75 No
RN BESE Bombus terrestris [ F Hymenoptera 2 4F} Apidae 435 75 No
IR /N3 Hylastes ater H54# H Coleoptera % HEl Curculionidae 398 75 No
FiTAR ZE ML Linepithema humile Jliid# H Hymenoptera 1%} Formicidae 356 77 No
et 45 Conogethes punctiferalis fi## H Lepidoptera AR} Crambidae 344 J& Yes
JRA B\ Bemisia tabaci 2J:4# H Hemiptera HyEEF Aleyrodidae 331 & Yes
27 B2 642 8, Protaetia fusca #54# H Coleoptera 41, FF} Scarabaeidae 315 & Yes
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Fig. 1 The origin of alien insects in Australia
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Fig. 2 Spatial distribution patterns of alien insects in Australia
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Fig. 3 The pathways of alien insects in Australia
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ZA RS 1T, S5 AN A HB X ] A 32 8 A (4 i
A3 28 () EE U T RERE IR A A 85 TP s A A
5T Ah ok B HUE B [R) B A2 38 18 [ Aok B AL G
M EERREZ — (B L5F,2019), X EEHRA KSR =
TAHNER BT HUY W BEYE (Forman, 2000 ; Par-
endes & Jones,2000; Trombulak & Frissell,2000) .

H T 38 1) A2 380 19X 28 VA R A B 1 57 2 A R il
RIS ANZ G AT Bl BN 2 REA AT B
P (ZERR 214, 2022 VB AR, 2022) , fEAI R B LS8
THh I EAA ARG LB T A BEA L R s
s YR i Y 2 g is . XRS5 HAR
SRRYIFAR L, B A R AR RN 22 ELA
£, Jy Bl AE 3 AR R - KRR - 8
IR FREPEITE 2 M AT2E AR A B 1 1, 7K
PER R ARG CGEAAE,2021) . S R4
7Nk MR TR I ARORE v S IS T I R T
H#EE KR Ot =2 A Ak SCE, 20045 #7202 FIZEi
#,2016) o AN, J = T S 4 /NE B /N EE: Euwal-
lacea fornicatus F1 i 7 T 56 W B9 AT ] A4 /1N & Xy-
leborus volvulus S8 T~ A B FIUA BT 43 % b4 R} (4n
BRI 2546 ) T B SME A (Schedl, 1964 ; Bierman et
al.,2023) , T SLME Bactrocera musae 321813 i T
HE AR S RIER S B 2s 28wl afe & 485 i A A2 o h
f& A (Putulan et al.,2004) . Wong et al.(2023) i} 5¢
25 R WP 1) b >fe e g 248 I 53\ i) i
vt HBEWE va IR T B |\ RIS B i, 76
PIBZS s A= VAR | B N o 1 1 N N A B S N A
12 F A She i A, TP 408 2 3 2ot 3 i i AR,
4l /& HE WL Anoplolepis gracilipes Fl /)N K W Wasman-
nia auropunctata & 7] N 5| AT ARG, Hrh
A 10 FPHP MG i e A8 Sy AR B HL, P E 5 TR
KA 10 A AP R i B3 (R 7 R0, 2005) o

WA 382 FAh ke B HL il 709% iy ok >k B

FEE R B, HETA 29 20% MY Rh e b E A
Gy, e E R ORI S A B 5 M TE
AR B L2 70% , 1226 i 3 2255 A1 7E IR R
VA R RN e Jal 2R M DR B 22 M, R
23 ok 1z i V5 Y ) s R s V) s ACHT Y IX X
2R R S PR Yy iz KNGS B A
177 5 SRR B2 5 O 8 D5 SR AR R S A e
PN e, ELIROANE S h [ SRR ™
A CER AL RIS S5 Tl JEA BRI AR T i B
BORIEE (7 #55,2017) o HE 58RI 8 & 4>
BRI R B RGH I IZ 52 5 B VEAK AT | Bl i |
e A AT LT HEHS i 5 v [ B b Sg i 2
W (244 ,2021) o BHEAh, R FERRBORRI Y 2855 HLAR
PR, HRR I KOG AT A SCREE IS | T A2 A
FRICRI I B3 A TAE (PR3, 2020) . i H
fit B 1 A D AR AR SS A AR Ao B Ui A% A
WA ZHE, ALl TR KR R
AEBEARH R AR TS IR S e R AR Hi i, &
I g SC A S0 A 52 F I T R S A A AR v ™ i
Yy b Z2 AR AR B8 5 38 K 4 Heterobostrychus ae-
qualis FR A= 55 W0 [ A R = 38 5 09 B de DL &
B 22 IR SRR B Ptinus tectus .45 B &4 Tro-
goderma granarium F G A /INa Ips grandicollis
5 W AR AE TR A 1 3 1L TR AR & #5 ) h E
3 b v il S W Ceratitis capitata FVAT S 8 42 H
Sternochetus mangiferae S5k BEVEA FE AW, AT WK
] 2B W2 A T i o T IR PR R (T 4, 2017) o 28
TG X E AR YA AR B R LAE 3 fi gk
WL —JRINR E RE lets Arye Wa A T B, R A
T A A HL X, JE T Sk BB 24UV (Bertelsmei-
er & Keller,2018; Liebhold et al.,2020) , i JZ4& 25 5
SRR T R R FE A B p JEUR M A S B =22 M
by TAI K B Hut B i A B W i, K Aok B e B A A
1280, SR W2 4 B s — R g [ Fh A 2,
XFE G| 0 B AR T A HT AT XU 2 #r , 7 A%
HAHLAMRE A5, I G B A A, X
KA YA R AR NN, B IR s =2 o
PRl AL M2 REZLE2HE B EIREY
ZAEME H A SN LR i H A R B AR I Bl 4
] KA K Aok B HL A= (1 Bl 45 R, DT 3 5 Bl
PR R M ARIEIR,
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