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Abstract: This study utilized field monitoring data collected from sex pheromone-based intelligent traps for Spodoptera
Jfrugiperda in Nanping and Zhangzhou, Fujian Province, during 2019—2022. The HYSPLIT trajectory model was employed
to reconstruct migration pathways, while upper-level wind field meteorological data during migration periods were analyzed
using GrADS software to identify the source regions and migratory routes of fall armyworm populations invading Fujian in
autumn. The results demonstrated that in the transitional migration zone ( Nanping), the primary immigration period
occurred from late September to mid-October, with moths mainly migrating from central-northern and eastern Zhejiang into
northern Fujian via the southwestern route. In the year-round breeding zone (Zhangzhou) , the primary immigration period

was from early-October to November, with moths entering southern Fujian from southern Jiangsu and eastern Zhejiang
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through eastern Fujian. Overall, two migration routes ( eastern and western pathways) were identified, collectively
displaying a northeast-to-southwest directional pattern. The main source region was Zhejiang Province, with minor

contributions from southern Jiangsu and western Shanghai.
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Fig.1 Field picture of intelligent pest monitoring equipment

PR G B0 4 BR P4 A , R UR T 36 [ E R M5 WUk H o0 (National Centers for Environment
Prediction, NCEP ) 13 [ [F % K W58 1.0 ( The National Centers for Atmospheric Research, NCAR) , 23 [i] /3 3%
I 1e x 1° WE P HER R 6 h —IK,

A SE A B - 1:100 T3 [ S Sk iy 2 A 2 40, ofe U 61 S it by P45 2 v 1) 4 ) b PR A5 8 9 U6
H s M55 258 (http ://www.webmap.cn) .

ARSI B 1950 hPa 5525 SUREHE , SR IE T Ventusky 45042 (https ://www. ventusky.com/) .
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Ak 35 m) |, R4 FRK 2R R BERAE oKk . 2019 4R7E IR0 S B A RE ML R 45 LG IR 4 1 6 IR 4&15
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H 15 HIE(18:00 YK H 4:00) , B - W I FIVE M W I 5 34 1 0 T B s e 48

2020—2021 4F 9 A Z 11 A, 5 VWi xS b1 90 50 5 e W 0 14 % PRI 1 4 i e, 2020—2021 4% HY L EICHHE s
20,2022 AEFLWEI R 3 Al BEHERT ]9 A 20 H 9 J1 24 H (10 H 18 H ; M Wa i x5 2 Wi 2] 9 A~ pg L %€
B iE] 2020 4510 8 H.10 H27 H 11 5 0 20214810 4 A .10 H 12 H 11 J 27 H 2022 49 f 20
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Table 1 Prediction of the arrival and landing time of Spodoptera frugiperda
BTN ALY § ST

gy BWER e en i b o ot 19 M il b i
Monitoring . The onset of the Estimation of moth

Year site Device type Peak day caught on the sudden increase in landing time Temperature

peak day .
moth population

2019 [ Rani] i H e ik 9H20H 33 9 A 20 H 18:28 9 20 H 04:00 18
R G H ik 107 17H 57 10 H 16 H 1.05 10 A 15 H 0400 15
ERAI e AL K 11AS5H 16 11 A4H22:21 11 A 4 H 04.00 15
M S HLAR IR 10H15H 61 10 H 15 H 18:30 10 A 15 H 0400 19

2020 R A HLES A5 / / / / /
T T HLAF LB 10H9H 113 10 A 8 H 10:00 10 4 7 H 04.00 20
M HLAS L5 10 H28 H 14 10 H 27 H10.00 10 A 26 H 04:00 18
M HLE L 1MAsH 11 11 A5 H 10:00 11 A 4 H 04:00 14

2021 R HLE LI / / / / /
N HLAF LB 10 H4H 10 10 A 4 H 10:00 10 A 3 H 04:00 22
T HLAF LD 10A 12 H 11 10 A 12 H10:00 10 A 11 H 04.:00 25
M T HLER LI 11 A27H 42 11 A 27 BH10:00 11 5 26 H 04:00 15

2022 iR HLAS L5 9H21 H 17 9 20 H10:00 9 19 H 04:00 24
[ Ran] HLAS L5 926 H 10 9 H 24 H10:00 9 H 23 H 04:00 24
[ Ran] HLAS L5 10H 18 H 9 10 A 18 H 10.00 10 A 17 H 0400 18
NI HLE LI 9H 25 H 28 9 A 24 H10:00 9 23 H 04:00 21
TN AT HLEF DL 10 H6H 10 10 A 6 H 10:00 10 A 5 H 04:00 23
M HLAS L5 10H10H 34 10 A 10 H 10:00 10 A 9 H 04.00 20

s R WD SRR TS H 500 B 950pa s

R/ TR &S

RV EER PS¢
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2.2 2019—2022 44 A FE L S RURAT K KU 4

2019 4EFK 2R, 7ERE T | T8 N W00 o7 75 4 0 1 0l S 0 Mk RS I 3 d A9 9 A 17—19 H (10 A 12—14
H. 11 A 1—3 HEEE T RAL(E 2) . 9 A 17 HE% 950 hpa @& L 7L R0, BT RGER #iviadt
I ImAL G TE 8 m/s DL (B 2) A F TR STk BE i €9 A 18 H (19 H B, Wi V144 74 e & % A 7 i At
R, KGEHAE 6 m/s DAL Sy E B i R E AR A i de T2 A (B 2) . 10 12 H (13 H R, WivLa &
A1 A BT R A 2R AU XL, TR TE 6 m/s LA b, 14 H W, 2l Wi r 48 J0 &6 PG R ik AR e, i & i
WITTAR 2R BB E AR A2 2R 00 B R 5, 33 4 e AL 1 459 4y 58 A S 1) 5 b 2 A R0 T i2 M (B’ 2) . 11
H2H 3 B, #iTa v A8 LA A XGETE 4 m/s LATR (18 2) , A EL &G 850 1 30 0 ke B BT KA KU
SRS SR 11 H 4 H ARt A R

)

L s

T —
0 2 4 6 8 10 12 14 16 18

B2 B2 2019 FEMFTHEEINE 950 hpa K FEHFEHXIF

Fig.2 The average wind field at 950 hpa level during autumn migration of Spodoptera frugiperda in Fujian Province in 2019

2020 AFRKFE i o I 3 5 B 0 3 ST T BRI RT 3 d 9 10 H 4—6 H 23—25 H (11 A 13
H B 3 2R AT AL (18 3) o 10 A 4 B, BiVEA ARAEERXGETE 12 m/s LLE (18 3) A T HE s 5 3 i 16
AL K5 H 6 HBE, WA AR BRI XEAE 10 m/s LA S W VAR A0 AU JUT R R AR A AR o b g R 41 1oz
B 3) o 10 H 24 H 25 HE, A2 AR B ilmeA T i ORSFAE R T m sk AL XU 3) AN B A R 3T
BT R A R AE W AR DX SR HED 10 H 27 H g duie g A e, 11 A 1 H g VL2508 R Al A
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Fig.3 The average wind field at 950 hpa level during autumn migration of Spodoptera frugiperda in Fujian Province in 2020

2021 AFRKZE , A TR WD A5 AE 21 1Y) B b O R ikt IS B AT 3 d 9 30 H—10 /1 2 H 10 J§ 8—10
H 10 35 BB AT P AT P P T TR A AR TR TR 4) 8 EL 28 9t 5 7 i R VR b Ay AR VR AR IX 1 225K
HEM 10 H 4 H 12 HAYRME BB AR RIE, 11 A 23—24 HREIWITE AR 2L RELE 4 m/s DLF
(B 4) A B4R 57 30 FE B3 R RGP EEKR 25 H B dE AR LB AT AR LR, KGHAE 6 m/s LU I,
S AR R K AR R T e R (B 4)

2022 AFEFKZ | 16 V- W 35 45 5] () 5 1 S 0 Mk BRI 3 d A9 9 A 16—18 H . 20—22 H 10 F 14—
16 HIE], FEEATMmMACK(E 5), 9 A 17 H .18 H 21 H .22 H i, #i7L4 P XE7E 4 m/s LU (
5) AN HAS R BT MG B BT R X A 22K HEI 9 A 20 H (24 H By 5884 R A AR M HUilk ;10 A 14—
16 HEE T AL (14 H) B35 H) PERE 16 H) KELE 6 m/s LA E, AW A 7a g
AR R AR AR AL T8I (B 5) o FE TR W D 175 4 2] %) 2 b 0 0t th LSS T 3 d 9 9 )
20—22 H 10 A 2—4 H 10 A 6—8 H &[], FE LA AL A, /N 53 W00 S RS- PE TR A 2 g XL (TS ) o 9
H20—22 H |10 H 2—4 H 8, P W00 U84 T H ASF-3E 7 T T R A9 25 e XU ZR AU XU TR 5 ), AN B R B
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Fig.4 The average wind field at 950 hpa level during autumn migration of Spodoptera frugiperda in Fujian Province in 2021

IR R M A A VR R X SR A 9 H 24 H (10 A 6 H B2 i A ik 10 H 6—8 HIf, &
BLRRAT 1 AOT- 1 T TR 2 A 48 R 3V P AR U XL, IUHAE 6 my/s DA (TR S) AR a8 AR b AT &
A TR T S BRI 5 /NS U g ATV AR VY R VL PE A AR LRI e e A AL sl b PY SR A PR AL XL,
RGEFEFE 4 m/s LAR (& 5) , AR EAS B b 577 ke B B 3 A X 25 (R 55K 400 10 H 2488 A i Rt
% HiL LR
2.3 2019—2022 PG48 B M 07 B MRRK 221 R AR AL

2019 4,9 H 20 H g P W 5 H BT AR A BT R, 55 1 BRI TR A5 T VLA P R, AR 2 iR
&AL TR ACER AR 3 Mavk S I L, N ORI , HE AT A B O AT BE R R IR WA L
(R 6) ELAT K2 1, 10 H 15 H FgF W 5 Ry W o 5] it b B A IR, He R S W I A 3 A [l 4
MR R 5 1 M 5 2 RS 3 MR AL T VLA s TR M A BHERLE O | RE b Bk AE 300—
500 m = BE BB SRR, o 2 BRAE 400 m S B ERGRE SUAL TR I b Dy JCRCGE , HE A RGE A
() HOR R BRI F WA AR (I 6) ,iELT K 2 Baok 3 B, ©AT/E 300 m 3 500 m, 11 H 4 HiE ARHERL
AR5 1 M 5 2 BRRNEE 3 BR A s T T (E6) .

2020 4F, 10 H 7 H N WD A5 5 b 5 A0 A IR B R, 56 1 BRIV S T AR AR R, AR 2 BRAE
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W% 5 TR L, A TERGE (B 6) . 11 A 5 HIE A RERGE B8, 25 1 B7E 300 m 400 m /5 L%
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7 AL T VLI A, DA UGE A ORI TVLI5rE (] 6) , 7 45E % 3 I, RATEE 300 m 5 400 m,
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Fig.6. Push-back tracks of Spodoptera frugiperda at different migration times in autumn from 2019 to 2022 in Fujian Province

2021 4F,10 H 3 H M W 5 1l 53 3 et A T 4R S /s, 55 1 MRS 7% ) T AR R B 5 2 MR
300 m = _EIE S TAR A R AES I 400 m 500 m =5 R VR S T L A TORCHLE (B 6) , 10 A 11
H B A BT S, 56 1 MR S AR R T, 28 2 M 300 m = BE 95 a5 0 T4 45 I, 400 m =
ST WA RS, 1T 500 mos A s A IR L S TERE , 2 3 B 300 m 400 m = VR ST
VI, T (E 6) . 11 H 26 HiE AERE S, 55 18R 5 2 BRRsE 3 Bavg s 0 FAR e h s
(K6),

2022 4,9 A 19 H g1 Wil w07 732 e i A RIHERLIE SR 205 1 M 56 2 Wy o T e LR, 56
W& s L TV LA VIR AR (&1 6) o 9 H 23 H pg ~F- i D s R P Hes il et I—]HTtHfJuﬁL/\Hi/J?,/ﬁﬂjﬁEﬁ"*{ﬁ”J
TEA R o 56 1 MG 55 2 Mk i TR A AU, 26 3 e y& s AL THT VLA il (& 6) 5 e Wl i i
A BIHERI s 55 1 I 5 2 MR R TR A TP B 3 TR UL TR AR AR BRI (BT 6) . 10 H 5 El‘f%

http ; //www.ecologica.cn



10 JAE = 45 4
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2.4 2019—2022 FAR AT AR BT

AT R 2 A5 BRI AT 2019—2022 4ERKF T WAL BRI AT 45 5, 0 b S 0k 7 A 45 1 T
RSN ARIL-PU R E ], S0 AR (U ) PG (LX) 2 ZRBRAR AR 202k A WA AR, ik ok B i
VLA G L I5AE F 0 A B, B3 A0 i i s e s e 2 38 KA DX, B 3 A A4 ) i L X P 2R 3222
ok F WA HB LS, /DR T RER [ YT 9548 T | Y T PO S A R b £ 1 Mk 3 AR W VT4 Y R S R OK Rk
DX, Bt A A A ) b X ([ 7)

20194F 20204 202147 R

\ 20224 2019—20224F 0 300km
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= 520
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