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Abstract

The fall armyworm, Spodoptera frugiperda (]. E. Smith), is a major migratory pest under global alert
by the Food and Agriculture Organization of the United Nations. Since its invasion of China in 2019,
it has spread to the northwestern border regions, posing a potential threat to maize production in
Xinjiang. To elucidate its occurrence risk in the Yili River Valley, this study integrated the species’
biological parameters, specifically, a whole-generation developmental threshold temperature of 12.6°C
and an effective accumulated temperature of 584.0 degree-days, with multi-year climatological data
(mean annual temperature, 210°C accumulated temperature, precipitation, frost-free period) and
maize planting area from nine counties (cities) in the valley. The theoretical number of annual gen-
erations was estimated using the effective accumulated temperature method. A multi-criteria compre-
hensive risk assessment model encompassing seven indicators across three key processes (introduc-
tion, establishment, and impact) was constructed, with indicator weights determined through the An-
alytic Hierarchy Process (AHP), to quantitatively classify the occurrence risk in each county (city).
Results indicated that the theoretical number of generations ranged from 0.62 to 2.99 across each
county (city) in the Yili River Valley, with the valley plain areas capable of supporting 2.7 to 3.0 gen-
erations annually. The comprehensive risk values ranged from 1.10 to 2.64, identifying Yining County,
Qapgqal Xibe Autonomous County, Yining City, and Huocheng County as high-risk areas; Xinyuan County,
Gongliu County, and Nilka County as medium-risk areas; and Tekes County and Zhaosu County as low-
risk areas. Given the severe winter cold in the Yili River Valley, S. frugiperda cannot stably overwin-
ter locally; the primary risks stem from successive northward migration driven by warm, moist south-
erly air currents during summer and introduction through agricultural product transport at border
ports. The regional trend toward warmer and wetter climatic conditions is expected to further ele-
vate its invasion and establishment risk. Accordingly, this study proposes zonal strategies for mon-
itoring and early warning, quarantine interception, and emergency control, which can provide a sci-
entific basis for early warning and rational management of S. frugiperda in the Yili River Valley and
similar arid and semi-arid regions across Central Asia.
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1. 5|8

T TRk (Spodoptera frugiperda (J. E. Smith)))& 7 H RO E ) AR K)E, (BFRKER, =T
LA AT HIX, & —FE MR B e, i WS m i B E RO E 1] 2], ZHF
FVEE)T, AfEEEK. KRG N ER. HIHESE 350 RFEY, 4 RIS TR O SRR, T
A AR TR LR [3]. S T RIR TR B LR, B EAR SR 1 B BT KA ST, SR AT R
100~200 km, BT 24 h Y HUE B A4 500 km [4]. 2016 SEHHL S0 gk & Ve v AR Je H R 2 %,
WS 2 AE N IREY B RGP LA 44 ANESK, ATHENRE 224G B E bR [S]s 2018 R4 AT EY
B, HFEEEEFETAMARET[6]. iZHRT 2019 F 1 AhgiamREAREsmEE, FE9 HErEsHE 26
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E X — O, e AN R i) 25 ik 03 o A S AR . W B R SR A X i T, R
KICH R T R KPR AR K, A 07 58 o B (R AR AR = 36 9] [10]. E5 24 T MaxEnt f1 CLIMEX
[ 3E A PR 0 T 2 M AR AL R FIR ZE TP AEIE AR X, (I 7y R Bor, M 2 5 B RE . 454
H S5 27 O 0 B AR PR [7] [11] [12].  H AT B 57 RO 7E 57 A i R D e AR, (RAE SR IR IR
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TR RIS Ve R F L T AW 7O R SR B SO R B B S EON R AL 5 %% B (T AU o
FRRER B, SRAA SRR H S R A AR, SR 2R A KBS VPN, A S
(7)) Bty B Al A A AR AT 8 B VP Al AN 401X, DU Ay 22 ) e B 0 02 AR RS 28 197 4% SR W R LR 232 Ak 4
AR T R X R R R vk S %
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BEFEX ORI BY  FRH BB 9 DR B(T, . frd. EaEReaan
ELEE . RS B R¥w B R T B MR o AZ XA R L PGS, R A S G O
WNETHETE, Rl s KR P R, Lt R IE ] . BN, KRGS EREE, AT
AR AP SR ) R AR AUASES L, AT AR BEKIEZ . PEERI AT R ORI, RS
AR DR AR S . RS E IR . TR, AT SR AL Oy T

2.2. BIERIR

4 D7 0 A T ARUR T RS UL P AN RO S5 AR W) 2 2 B A T AR A IR AR IR K 06 45 2R (13]
[14]. FEHZ PR SAAFHSE. 210°CESIFR . FRKE. J0RE A b B R
SR, AR [ SR GOt 2 AR e T BEORE % B (T N RBURF 2 TT R A I ELAS AL B B 15]; &
Kb R T AR AR A 4 AR 2R Gt PR S A T B T RS [16]. RIS B (M A TF SR ST AR 4R
RAGES B, AW R ZE T O, ARSI T )R AR e, BAREUE DL S
SAVE T R et it . BARTI S, FOKMOE m AR B 2 BORIE T EAER. . w3 B
U 4 (1) 2025 G [FH R TF AL 2 KRG AR (A TR AT T & BBURF Ity VB S JE B v« s v 34
MR 4 BR8ERM (AR B M G THEE) (2024 ST YRR A Z oK S .

23, BigREHAKME
YR BBURIEN], B — AT T A SRR B Eh s R B AIRE C =
12.6°C, &MHARE AR K=584.0 H « EE[13]. LLHBERE>10CH HE N ENEKZKE, HIH
W% 0.92 Fr&amel; WA KR R & AU 1A ROR (Degree-Days (effective), DD) A :
DD=)(T-C)~GDD,,-CxN,,
K, GDDio A>10°CiEsIAGE . HIg KA G N
G =DD/K
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Table 1. Indicator system and weights for comprehensive risk assessment of Spodoptera frugiperda occurrence

F 1. EMERHELEREESITNERERSINE

EZ0E] izt PEOHRAE(L/2/3 43) TR (W)
(EIN 1A% N IE (PS) TE DR U— RG22/ B —2R O A 3 0.17
(LN 4 1L IHIE (P7) AURME AIRIR 1ART AR AT RN 2/ P AU S 3 0.15
SEFH A K ZEE AP <900 H * F 1/900~1500 34 2/ >1500 4 3 0.20
SE5H H iR B E(P2) KT 20°C N 1/20~22°C 9 2/ 22~28°C 1 3 0.10
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SEBH K TEA AT (PA) FEFER GRS 1RANIX 53T B 2/l fee il 4 3 0.13
NE 2 F FKEFAP6) <12 Jimi 1/12~18 JiHg 2/ >18 JiHi 3 0.15

SRR S AT 00 e PR L[ 17]. AR 4B 26 SR T B (1 R e 725 M A s W SR [18], 80
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o, Wi RS AR SR 1 LR bR B AP 2 o R BUE VSN 1~3. 456 KUSEL 1) E SR [ B & KT,
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B TR A2 B A Python 3.0 8%
3. GRS
3.1. HFEEMRIEEFERMG

VAL 2% 44 EL IR IS A2 A IR 2)0 TRABTATIRAOUY 1, DL, A2k R
BAERIR 7.9~9.2°C, >10°CiEsIFE 3450~3800°C-d, AW 161~177 d, J& T KEFFEX; Hrpgf
PR FOKRFIRE AR K, 24 48.88 JiHi o iR E/KAGKAELT, T 9.7°C, BAKEM. HE. B¥w
Ko F BB A v AR LA R T . BVEED, IR EAESIRE 2.9°C. BEYIAL 100 d, FEA
ANE &SR A% A
Table 2. Climatological conditions and maize planting area across counties (cities) of the Yili River Valley over the years
%2 RENAEEMEZEFLHRESERMERR
>10°CHE

aan  wgwe ZUCPR g pmme SMkEmn TR ﬂi*ffm R sl
LFiaent] 9.2 3650 22.8 280 168 12 AR FE 52 X
(Fianar=" 9.0 3580 225 340 163 18 AR EF~X
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HAMAER 7.9 3800 23.1 222 177 49 AR EF=IX
EHE 7.9 3450 22.7 240 161 15 PR EF=IX
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MR E 2.9 1500 152 512 98 8 FERR Lt AR 4 X

3.2. BRAFHEHAY

BETHMRERMAELS RCEE 3. B DRY], AR &5 () B 50 A0k B0 R A HARECH
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Figure 1. Heat resources across counties (cities) of the Yili River Valley and the theoretical number of
generations of Spodoptera frugiperda
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Table 3. Effective accumulated temperature, theoretical number of generations, and comprehensive risk level across counties
(cities) of the Yili River Valley
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Figure 2. Comprehensive risk assessment of Spodoptera frugiperda occurrence across counties (cities) of the Yili
River Valley
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Figure 3. Scoring matrix of indicators for Spodoptera frugiperda occurrence risk assessment
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Figure 4. Schematic diagram of the trends of temperature and precipitation in the Yili River Valley over the past 55 years
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RITEIR RS ARRE . RILRES 3 AME K —RORE, INEdt A EOKRSEAF B4 dh . B3R Az T
HI e A%, i Pivaon . 4 NI BE B e N, JIF 728 5 UCRBLAURE Ja (8 SR 1 5 4 58 A ML)

DOI: 10.12677/ije.2026.154069 640 A


https://doi.org/10.12677/ije.2026.154069

gk

FERNL QBRI I, Y IR A/ AT R T RN, B 1~3 WK A Ay, PR AT B SRR
Jh TR, b BN A PR A ] AR AR P B . LR 2 R R R S R AR AL 22 247, DA
EEGTAMEF A AT WIE S XK MET i, SRS EREERAE . LSBT RTE . B
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