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Mechanisms and influential factors of southern limits in insects
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Academy of Forestry, Beijing 100091, China

Abstract: Most organisms have suitable climatic and ecological geographic distribution areas. The northern limit is
attributed to low temperature, but some organisms exist southern limits in their geographic ranges. Because the development
of insects is tightly correlated with environment, understanding the formation causes of insects’ southern limits could provide
theoretical basis for predicting their dispersal and outbreaks. In this article, the mechanisms and influential factors of
insects’ southern limits in the Northern Hemisphere were summarized from environment, hosts, and human activities. In the
low latitude regions, southern limits of insects could be caused by the high temperatures during summer seasons by
increasing insect mortalities, decreasing insect reproduction, and disorganizing insect symbionts, as well as caused by the
excessive high minimum temperatures during winter seasons by destroying insect diapause rhythm. In addition, the
distribution of hosts and human activities also affect the southern limits of insects. Climate warming reveals different impacts
on the southern limits of different species of insects. The distribution of most insects will be expanded, while some insects
limited by environments will move northward. The changes in southern limits of insects caused by global warming, and
differences in southern limits of quarantine insect pests in their native and invasive ranges, as well as the reasons, should be
further studied to provide supports for predicting the changes of insect distributions, and also provide novel approaches

against insect pests.
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Table 1 The southern limits of some species

PFl Species /A 5t Southern limits SCHik References
JHAS Pinus tabuliformis ] B 3
£1H¢ Pinus koraiensis HZ, JuM 16
LELAR Quercus rubra E R RERIRL 17
#AK Cunninghamia lanceolate L 18
417 Saccharina japonica H A A0 4
W3 Undaria pinnatifida HA L 19
3% Porphyra tenera HA, LS 20
FEAARIAL LR Panthera tigris altaica L 21
WM R WE Pelobates syriacus RRIIR 5
YRS Leptinotarsa decemlineata fa i 7, fEth SR 8
FE[H [ Hyphantria cunea TG, SV AL 22
VR Ephestia kuehniella HA Ju 15, 23
FI 725 T Agrilus planipennis S K5 WM "
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PR St ey i, 1174 2V R T R vy ELARHR A I TR R, X S e (R B e R R IE W AR KR,
Wiy HCHBFE A5, ANAEE AR X LARE , & RO Operophtera brumata'™' | =422 354k Choristoneura fumiferana'™' % %
Tl ZR bR & SR (¥ &)y HOE AL T, TATARS A 2% 2 (1 Ff I e B2 e 1) A 30, 5 B30 B A A 32 IX S T 12 ST R
EKEF Rhopalosiphum maidis £ 30°C LA EATE TAEE 2, Z T4 B Metopolophium dirhodum 7 27.5°C i fH
AR B B R AU 2T E A B R I, B i A A A T A AR A X R A A 7 A 1 R
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Table 2 Main causes of the southern limits in some insects

YIF Species Ji A Causes SCHERTR References
RAS G4 UF Rhopalosiphum padi ChLEVYNEES 27
JT R Ophraella communa 2 F 50 1 B 63
Z4 PR Tribolium confusum L h A T 32 i A 37
ARG LR Drosophila melanogaster ARSI 1 32 e Tk B 38
K& Antheraea yamamai 8 it v ek 5 ) 2 el A 4 39
By 5L 1L W5 8 B Fopius arisanus O e S KT 1 TR 49 T 52 T3 AR [ 30
4B S I Camponotus chromaiodes L0 NS LAEY: DO = N e 49
DR L Leptinotarsa decemlineata BT bR & 8
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