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Abstract: To clarify the relationship between overwintering generation of Asian corn borer(ACB), Ostrinia fur-
nacalis(Guenée)and the temperature, and to provide a reference for prediction and control strategies of this pest, an
investigation on historical data under monitoring light and local temperature, was carried out in 20062023, in Luo-
he City, Henan Province. The results showed that effective accumulated temperature and the days above develop-
mental threshold temperature had significantly increased 100.32 °C and 9.37 d from January to June among an 18—
year period, respectively. Additionally, the first occurrence day, peak occurrence day, and last occurrence day(key
occurrence dates) of the overwintering generation of ACB had significantly advanced by 14.91, 10.08, and 11.17
days, respectively. Linear regression analysis revealed a significant negative correlation between the effective accu-
mulated temperature and the corresponding key occurrence dates of the overwintering generation. For every 10 °C in-
crease in the effective accumulated temperature, the first occurrence day, peak occurrence day, and last occurrence
day advanced by 1.35, 0.81, and 0.53 days, respectively.
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Fig.2  Accumulation of effective temperature during the key occurrence period of ACB overwintering months
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Fig.3 Dynamics of key occurrence period and effective temperature accumulation of ACB overwintering moths along yearly sequence
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Z 0L H WA, H A A OB i TA] 5 0 A AL
R ZPUE B E A, ARORE ZRES EJ
10 °C, U DL H LRy H A2 H 4350 $26i 1.35.0.81
#10.53 d.

3 ZEie5ihe

PRI TR R4S 7= X SRR Ao e
U PRI X DL G HUBRAE | S AR AR A i
1071 3k(252 ~ 2 779 k), 4fi U3 R 2 U 300 — #3531
fE4 AP ARI6 Hb L), mE HERES AT
f) o A5 BRI A S PR, SRR VT A JR U L X B AL
WitE 6 Han, K0 IAE 7 A F A1, s iire 7 H 4.
X T R SR T T Ak 14 265 A O T g VBRI £
BALF BRIV R EEHL X, 2 B R A <R Tk

J3E v T SR b DX HLRR A AR 9 e A 00
TE KR A AR AR D), LG DL H A R0 B R AR
B4 112.71 °C(47.31 ~ 181.92 °C), B4 H 2 404.57 °C
(278.37 ~475.57 °C), Z WL H i 614.94 °C (440.37 ~
730.53 €)™,
2006-2023 4F- {2 o] Ml X 7 Z 4 Rt 5 i
L HORIZE DL H AR08 B AR B AR RS i & Tt
T, 18443 T T 59.99 CAH1100.32 °C, #Bid &
ARSI ERBOE N T 9.37 d. X 5B AR IE
K —3 RRGLEPT LI, LIRS 7 g b
XA RRE EIHER O SEE R B ER
FHOG . Bl R | 18 4[] FORIE A ACLG L H (=
WA FANZE D F 4350 35 4T T 14.91.10.08 F111.17 d,
X 5 5 [ 4% 2 /N it W 62 4F 8] XA B[R] $2 i



116 £ ok B 34%:

10 dPRA R B 2 B K M 48 AR R ZE b IEE B K H 4R
Hl1(28.9+12.3) d™"Z5 R, H A A I T 2 iy i J32 K
THRW X 1980-2016 4F[A] 4 5 2l AU &A™, —
J5 1 AT BE R R Ry A BRSO AR R 1Y TR
19802016 4F- {2 1] b [X. 4 4 5 155 I 3 i ok 2R oy
0.30 °C /10 4, 2006-2023 4F H7 0.39 °C/10 4F 3 55— T
A S TiE R, R A XN A RS
AR AL AT R 3R R A XA D 3 XU i) A HH 2R
B Z G — PR TRk 5 R AT ek
AR
i —JC L A o3 A A B, A R0 SR

[T AR S RS AW e <L 2 4 N [ I S
FH10 C, 4 UL B B B AL H 43 5 $E T 1.35,
0.81 F10.53 do X 5/ R 242 i % < iR
i 97 2800, S-SR T 1 °C, 7Nt 3 BB A AR
S H | 320 H AR FE 08 H 43 R i 3 d L
b A e AR I H RT3 ~ 9 d, T S 80E
HAET A M B G FE R AT, 2006-2023 48] 1-6 H 7]
A8 TR Tl XA 4R B R AR 2 2 Ty, ORI
SRR AR SR R) (1R UL H LR H RN H ) 2
PEHT, HARGR R RFRE 5B e Az DB ] 2
BE A
(1] BAE 250, 0, 45 . IR b A AR o B

[J]. EgO R, 2012,45(10): 19261934 .

HUO Z G, LI M S, WANG L, et al. Impacts of climate warming on

crop diseases and pests in China[J]. Scientia Agricultura Sinica,

2012, 45(10): 1926~1934. (in Chinese)
(2] ek, ol . TR PG o 2 R ST T 2

}11,2011,48(5):1141—1148 .

DONG Z K, GE F. The fitness of insects in response to climate warm-

ing[J]. Chinese Journal of Applied Entomology, 2011, 48(5): 1141~

1148. (in Chinese)

[3] DEUTSCH C A, TEWKSBURY ] J, HUEY R B, et al. Impacts of cli-

—_

mate warming on terrestrial ecototherms across latitude[J]. Proceed-
ings of the National Academy of Sciences of the United States of
America, 2008, 105(18): 6668-6672.

[4] RAZAM M, KHAN M A, ARSHAD M, et al. Impact of global warm-
ing on insects[J]. Archives of Phytopathology and Plant Protection,
2015, 48(1): 84-94 .

[5] SPARKS T H, YATES T J. The effect of spring temperature on the

appearance dates of British butterflies 1883— 1993[J]. Ecography,

1997, 20: 368-374.

AR L A D = R A P I P B I R EG P

PR, 2015, 48(K ) 1-15 .

FU X W, WU K M. Responses of migratory insects to global climate

change[]]. Scientia Agricultura Sinica, 2015, 48(S1): 1-15. (in Chi-

nese)

(7] SRAESS R, PINE 25 AR A AT T B M DX S 9 K U A 2

6

—_

AR Z )] . EAFHF,2014,22(4): 137-139 .

ZHANG Z T, LEI C P, SUN W, et al. Effect of global warming on
generations of Ostrinia furnacalis in Shenyang Region[J]. Journal of
Maize Sciences, 2014, 22(4): 137-139. (in Chinese)

SRR, b A AHE A A X AR A DR K
RIS . A, 2024,50(1):219-224 .

JINY L, MA Q C, ZHENG Y L, et al. Effects of temperature on the

[8

[t

development of overwintering eggs of Ricania sublimbata Jacobi on
the tea plant[]]. Plant Protection, 2024, 50(1): 219-224. (in Chinese)
TR, F/NE AR, A RS AT EE X Y K B Os-
trinia furnacalis(Guenée) % 2< 4)) UL I X PRS2 IA[)] . BT A
P RF#,2022,59(11): 2668-2674

DING X H, WANG X W, FU K Y, et al. Effects of temperature and

[9

—

relative humidity on pupation and eclosion of Asian corn borer over-
wintering larvae[J|. Xinjiang Agricultural Sciences, 2022, 59(11):
2668-2674. (in Chinese)

[10] 587, JBIRIE  Zed - W TR A A f b e S SR K H

DI SE R[] . EARRE, 1998,6(S1): 100-102 .
LU X, ZHOU D R, LI J P. Relation between overwintering larvae
characterization and post—recovery development period of Asian
corn borer[J]. Journal of Maize Sciences, 1998, 6(S1): 100-102. (in
Chinese)

[L11] Il A, WA, A v, 45 L F PN R K IR R BRI & (M B

[J]. AR HL244f2. 2018,55(1):96-103 .
HE H M, CHEN Q W, YANG H Z, et al. Termination of diapause
in the Nanchang population of the Asian corn borer, Ostrinia furna-
calis(Lepidoptera: Pyralidae)[J]. Chinese Journal of Applied Ento-
mology, 2018, 55(1): 96-103. (in Chinese)

[12] SREDC . ZRARAE RS A0l A7 3 A 8 2R . 00RO B
2008,29(6):77-80 .

ZHANG G Q. Forest health and forestry pest management|J]. Jour-
nal of Sichuan Forestry Science and Technology, 2008, 29(6): 77—
80. (in Chinese)

[13] b5, EhAR AR . =22 SF 7 U B o 8 v i S AT S Bl 5 v i
[J]. A= 35244% , 2007(6) : 2449-2459 .

MA G, MA C S. Upper critical temperatures for behaviors of three
species of cereal aphids in leaf temperature gradients[J]. Acta Eco-
logica Sinica, 2007(6): 2449-2459. (in Chinese)

[14] BJORKMAN C, KINDVALL O, HOGLUND S, et al. High tempera-
ture triggers latent variation among individuals: oviposition rate
and probability for outbreaks|J]. PloS ONE, 2011, 6(1): e16590

[15] BXM8, A L0k, FhEAS, 45 . LRt R4 IX AL P AL vt Uk A
S SR OCRT] . MR B 2023,60(1):216-222 .
ZHAO P, YANG X L, SUN S J, et al. The effect of temperature and
humidity on the population dynamics of Grapholita molesta in pear
orchards in Daxing district, Beijing[J]. Chinese Journal of Applied
Entomology, 2023, 60(1): 216-222. (in Chinese)

[16] TRAL . /NSRS T 1 £ 282 i o K% B i A DX DR 5l
FORSEED] . JLa h Al RLABE 2014

[17] 2R Bl 5 5ty 2R I A GBACRIIT KD . Atk
24%,1994,9(2):110-114 .

LI S H. The relationship between climate change and pest genera-

tion reproduction, overwintering and migration flight[J]. Acta Agri-



139 RHELT A - T DO Y ORI A AR S5l B SC R 117

cultural Boreali-Sinica, 1994, 9(2): 110-114. (in Chinese)

[18] YAMAMURA K, YOKOZAWA M, NISHIMORI M, et al. How to
analyze long— term insect population dynamics under climate
change: 50—year data of three insect pests in paddy fields[]]. Popu-
lation Ecology, 2006, 48(1): 31-48.

[19] 5z Rk , EARE . MM T ORI bEALRDBAC 4l A K Ty
22A]AMAE[T] . FoKRRE,2021,29(6): 157-163 .

YANG C, HE K L, WANG Z Y. Spatial distribution of holes and
overwintering larvae of the Asian corn borer in born stalk[J]. Jour-
nal of Maize Sciences, 2021, 29(6): 157-163. (in Chinese)

[20] XUk, EPL, SKIEAR 55 1L T 00 FHAE M KRR AR A 3

BB ARTETET] . ERELR S 1], 2020,40(9):39-43 .
LIU P B, WANG K, ZHANG H D, et al. Study on the occurrence
dynamics and monitoring techniques of overwintering generation of
Asian corn borer in Liaoning Province[J]. China Plant Protection,
2020, 40(9): 39-43. (in Chinese)

(217 SRAEG, ARIEGS . B HOXr RS2 2 14 1) 17
2015,37(6):1280-1286 .

ZHANG H, LIN J T. Responses of insects to global warming[J].
Journal of Environmental Entomology, 2015, 37(6): 1280-1286. (in
Chinese)

[22] AWK, FIRAR . FAH I FORIEALHERRI] . FoRB2
2013,21(3):140-143,148 .

YUJY, YU Q L. A preliminary Study on the voltinism of Ostrinia
Sfurnacalis(Guenée) in the eastern region of Hebei Province[J]. Jour-
nal of Maize Sciences, 2013, 21(3): 140-143, 148. (in Chinese)

[23] GE A8 RBAR, TIR, 5 L MR TR X TR MR & A4 B
IR [ AR IR )] . AR, 2018, 44(4): 151-157 .

HOU Y M, SONG X D, WANG Z, et al. Occurrence rules of Ostrin-

W] . BRI B

ia furnacalis (Guenée) and the spatial distribution of egg masses in
the suburbs of Harbin[J]. Plant Protection, 2018, 44(4): 151-157.
(in Chinese)

[24] A8, B FEK L, A5 AT I F R B R R R Bl K

HAG IR R LI T IT & B B[] . PR R oA,
2020,42(1):121-127 .

SHI K, LI J M, DONG Y Y, et al. Preliminary study on the occur-
rence dynamics of overwintering adults of Ostrinia furnacalis and
its relations with temperature—— Taking Kailu County of Tongliao
City as an example[J]. Journal of Environment Entomology, 2020,
42(1): 121-127. (in Chinese)

[25] TRARIE, RNARAE, AR B, 2 . AUBRAL AN 65 DU R AR % TR A 21
J1. "PERIFE, 2008,35(9):9-20 .

ZHANG C Y, LIU J M, CHENG Z ], et al. Influence of climate
change on cotton bollworn in southwest of Shandong Province[J].
China Cotton, 2008, 35(9): 9-20. (in Chinese)

[26] BAKER M B, VENUGOPAL P D, LAMP W O. Climate change and
phenology: Empoasca fabae(Hemiptera: Cicadellidae) migration and
severity of impact[J]. PLoS One, 2015, 10(5): e0124915.

[27] STEFANESCU C, PENUELAS ], FILELLA 1. Effects of climatic
change on the phenology of butterflies in the northwest Mediterra-
nean Basin[J]. Global Change Biology, 2003, 9: 1494-1506.

[28] CHEN Q, ZHANG Y D, QI X H, et al. The effects of climate warm-
ing on the migratory status of early summer populations of Mythim-
na separata(Walker) moths: A case-study of enhanced corn dam-
age in central-northern China, 1980-2016[J]. Ecology and Evolu-
tion, 2019, 9(21): 12332-12338.

[29] COHEN J M, LAJEUNESSE M J, ROHR J R. A global synthesis of
animal phenological responses to climate change[J]. Nature Cli-
mate Change, 2018, 8: 224-228.

[30] WG4 . /N FE R S A A AR o AR MTD) . b
AP RO RERE: 2021

[31] ZHOU X, HARRINGTON R, WOIWOD P, et al. Effects of tempera-
ture on aphid phenology[J]. Global Change Biology, 1995, 1(4):
303-313.

FAE S dh (R EF)

(L#EH 110 7)
[25] EREE, TIGRE AP, A ORI A R AR 2T BUIR
KARZIXE ST . FRFI#,2021,29(4):97-103 .

WANG Z H, JIAZ Z, FU K Y, et al. Analysis of maize pest occur-
rence, pesticide application status and pesticide reduction counter-
measures in Xinjiang[J|. Journal of Maize Sciences, 2021, 29(4):
97-103. (in Chinese)

[26] FE %A . I T oK MET G o Y M BB P 22 S M WL 4
[D]. F T B AR RS, 2021

[27] BRAHE . N T ORIEXT P mk it e g B MEHL AT SR D] . G L
LA R, 2022 .

(28] TORE, M, /N, A5 . /NETE AN AR I 5 25 B R ORI
HZGRATAN)] . BrsRA ARl ,2017,54(3): 479-488 .
DING X H, WANG N, WANG X W, et al. Studies on the control ef-
fect of ultra low volume aerial spray using unmanned aerial vehicle
(UAYV) against the corn borer|]J]. Xinjiang Agricultural Sciences,
2017, 54(3): 479-488. (in Chinese)

[29] EREL, BISCH, B, 55 . RN 25700 B KR 1 %8 R 25280 %
BIIE] . KA, 2014,20(6): 103-106 .
WANG L X, JIA W H, DUAN A J, et al. Resistance monitoring and
toxicology of Asian com borer[J]. Tianjin Agricultural Science,
2014, 20(6): 103-106. (in Chinese)

[30] ZEAS, ZEIEHE, SR, 55 . 5% B4k & 2K FLAI B i FOK H &
ORI TH RI 252X )] . 42,2016, 55(5): 384386 .
LI R J, BAO L Q, ZHANG H H, et al. Field efficacy test of 5% ab-
amectin water emulsion against corn borer in corn field[J]. Pesti-
cides, 2016, 55(5): 384-386. (in Chinese)

[31] & FHE, PE22 R, B HAE, 55 . 4R HUFRX R AR A 8] 25 0 5
TR PELLARLD] . 4245 ,2015,54(11): 840-841 .
CHANG X H, BAN L F, LUO Y M, et al. Comparison of the activi-
ty of four insecticides against corn borer by different bioassay meth-
ods[J]. Pesticides, 2015, 54(11): 840—-841. (in Chinese)

(ALY EAEAE)



