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Abstract: In order to develop precise management plans for tobacco moth Ephestia elutella, the risks of
cross-border introduction, establishment, and explosion starting from the invasion process were as-
sessed, and consistent risk management measures were proposed based on the collection of biological
and ecological information, with MaxEnt model. The results revealed a high cross-border risk of E.
elutella, attributed to its small body size, hidden damage, and diverse pathways. The total suitable areas
of E. elutella showed a tendency of global expansion under future climate conditions, particularly in
China, indicating a high-risk level for establishment. The species was thought to pose a high risk of ex-
plosion, given its high reproductive capacity, wide range of hosts, extensive pathways, and severe con-
sequences upon invasion. In conclusion, E. elutella was thought to have high overall risk of invasion in
China. It is recommended to adopt scientific monitoring, prevention, and control methods, and to imple-
ment accurate measures in a phased manner to prevent its further expansion and damage.
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Fig. 1 Thorough risk assessment scheme for Ephestia elutella based on invasion stages
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maximum temperature of the warmest month; bio6: minimum temperature of the coldest month; bio7: temperature an-
nual range; bio8: mean temperature of the wettest quarter; bio9: mean temperature of the driest quarter; biol0: mean
temperature of the warmest quarter; bioll: mean temperature of the coldest quarter; biol2: annual precipitation; biol3:
precipitation of the wettest month; biol4: precipitation of the driest month; biol5: precipitation seasonality; biol6: pre-
cipitation of the wettest quarter; biol7: precipitation of the driest quarter; biol8: precipitation of the warmest quarter;

biol9: precipitation of the coldest quarter.
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Fig. 2 Pearson correlation analy51s of 19 environmental variables influencing the distribution of Ephestia elutella
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Fig. 3 Importance of four key environmental variables influencing the distribution of Ephestia elutella
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Table 1 Suitable areas of Ephestia elutella in the world and in China under different climate conditions

43R In the world
S A L X RIEAE X PiEAERX mIEAEX ST
Climate condition : Slightly suit- Moderately = Highly suit- =
Unsuitable area/ . Total suitable
(x10° k) able area/  suitable area/  able area/ area/(x10° k)
(x10°km?)  (x10*km*)  (x10*km?)
Ji 515 A £ Historical climate condition 19 514.22 1215.52 744.69 540.94 2501.15
K530 175 5% SSP126 Low forcing scenario SSP126 19 099.15 1232.96 866.10 722.06 2 821.12
=93 1 5 SSP585 High forcing scenario SSP585 19 083.57 1 190.65 855.66 790.39 2 836.69
1EA [E In China
AL A X AKX AR X O K
Climate condition Unsuitable area/ Slightly suit- Moderately Highly suit- Total suitable
(x10° k) able area/  suitable area/  able area/ area/(x10° k)
(x10°km?  (x10*km*)  (x10*km?)
Jj 51 5 A £ Historical climate condition 710.11 113.63 129.41 9.56 252.59
{IR5i0 1% 5 SSP 126 Low forcing scenario SSP126 701.94 125.79 134.57 0.40 260.76
=58 30 1F 5 SSP 585 High forcing scenario SSP585 706.38 149.34 106.76 0.22 256.32
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HES: GSE (2023) 2435%
A DT SEEAMT ; B fR5RIAE 5 SSP126 T 5 C: &3kl 1% 5 SSP585 T . A: Historical climate condition;
B: low forcing scenario SSP126; C: high forcing scenario SSP585.
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Fig. 5 Global suitable areas of Ephestia elutella under different climate conditions
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