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frugiperda

ZHANG Yu', CHI Hai-Peng', ZHANG Ping’, CHANG Xue-Fei', DONG Zhao-Ke', CAO He-He', WU Ren-
Jie’, LU Zhao-Zhi'* (1. College of Plant Health and Medicine, Qingdao Agricultural University, Qingdao
266109, Shandong Province, China; 2. Xinjiang Institute of Ecology and Geography, Chinese Academy of
Sciences, Urumqi 830011, China; 3. Qingdao Dahuangbu Fruit and Vegetable Professional Cooperative,
Qingdao 266700, Shandong Province, China)

Abstract: To clarify the cold tolerance of Spodoptera frugiperda (Fall Armyworm), this study assessed the
survival of larvae and pupae under different low-temperature regimes (constant and fluctuating
temperatures), providing a scientific basis for predicting the overwintering distribution of this pest. In
constant temperature experiments, third-instar and fifth-instar larvae were subjected to short-term low-
temperature stress at 0°C, —2°C, =5°C, and —10°C, with mortality recorded at 0.5, 1, 2, 3, 6, 12, 24, and 36 h.
Additionally, 4-day—old pupae were treated at 6°C and 10°C for 3 d and 5 d to observe eclosion rates. In
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fluctuating temperature experiments, based on baseline temperatures of 6°C and 10°C, diurnal temperature

fluctuations of +2°C, +4°C, and +6°C were set. Fifth-instar larvae and 4-day-old pupae were subjected to

stress for 0, 5, 10, 15, 20, 25, and 30 d, with larval mortality, pupation rate, and pupal eclosion rate

recorded. The results showed that under short-term low-temperature stress, the mortality of larvae and

pupae gradually increased with the decreasing temperature and prolonged exposure. After 36 h, larvae

survived at 0°C but all died at =5°C and —10°C. Pupae eclosed normally under constant temperatures of 6°C

and 10° C, but the eclosion rate decreased with prolonged low-temperature exposure. Under long-term

fluctuating low-temperature conditions, fifth-instar larvae survived for 30 d at 10°C with a mortality rate

ranging from 21% to 57%. At 6°C, larvae survived for 21 days, but pupae failed to eclose normally under

any fluctuating temperature treatment. In summary, S. frugiperda populations may overwinter as fifth-instar
y g p ry, gLp pop y

larvae and pupae within the temperature range of 6°C to 10°C, but cannot survive in regions below 6°C. The

results of this study provide a scientific basis for predicting the distribution and spread trend of S.

frugiperda and the prevention and control strategies.

Key words: Spodoptera frugiperda; low temperature stress; survival ability; overwintering boundaries
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S, 2022) 0 ASHIFFERT U 4 e R AR, Y o)
A E IR B E] 5 10~19 CAIR Ui Ab 38R ) S2E 38 1] ] —
B, 8 B AR IR Y T R e R, IR Y
i) o7 B A R, 3K R IR 7 A BE 0 T B i A Y R AR
(145 290 I B B I 1) A R (1 3 ) Hsp 70 FE AT
X (HRL%, 2024).

TEARSMT, BEREESIEKR, BRI
ZAE— BN, MR s, M EeRE,
WahiR X R RMAREEAERENZm (5K
W PE A, 2024) o FIANIR K AP Aedes aegypti 41 B
R SNRE T AERKE B EEEIRET 2, Jf
HEBHWIEEK (Economos et al., 1986). ANHFIE
PRI, BREZERK, &K oC, i
RO 12°C, BRI S A TR b O R ) AR K
KB, FEYALEER, (LR MPREE T
Me, X5 M85 N (2023) (IBFsE4s SR —5, AP
0 B AR AR R FE /N, X Ml B ) AR K Kk
ERE Y8 A e R SR b =2y N 1 [ FE G
FhREAE A7 72 A BB AR . 78 /N R M Plutella
wylostella FIMFFE LA L ULE I, 1220 2~6°CHY
X H AR IS s MR B S SRR (25°C) ARML, H
M 25 IR B 10°CAN 12°CH 2377 AR I 25 (1) T T2 )
TR R AL R P R BT O A
2015) . fEAWFGRH, 10°CHRERIEZ T 4 HLREHS
FEHEE 1N, MECCHBRIRZE T, 4hdfL
ATLAAEIG 13 do XM, 7649 B SR E 3R
6°CARIE T FFPRE JCIEL 58 UBR A4S, 17 10°CAIR IR P45
A RO ) 58 A W] DAAETE IR R AR . X 5
Yang (2020) FI5FEH %A (2020) £ 109 51
DRI AR AL DX 13 T 25 SR — B

AR E R AT SR, AP R B, S
41 HUFTE AT 2 B A I A TR 5 A 22 B
Ah AT T BB AR A LA . SR, R AR R AE
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W T 1 5% A5 1F i — 2k sE (7 S 4%,
2023) . N He %8 A (2021) WF58 M, LG
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M SEE A e S A S A e —E 22 5 (M
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%%mk%ﬂﬁﬁﬁmzﬁﬁ# HC TR FEME ] fig
ANTNEF PRI, ATy AT H ]S IE

EAR WS, AW & IR A B S B0
i 0 A o) P B T A e A SR (1 4), A
I, 20 ) R g R AR R KR 25 AR AR,
HOEAE R AR BT B F 2E R AR M X, R S G
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A, 2019), IR ED RS R EORA A, A
7RI A Hl X R K T SR i B JE AR KA B A
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