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Correlation analysis between the periodic outbreaks of Loxostege sticticalis

( Lepidoptera: Pyralidae) and solar activity
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Abstract; Meadow moth is one of the serious periodic outbreak agricultural pests in China and it has occurred three times
after 1949. However, the cause of periodic outbreak of this moth is still unclear. In this paper, correlation analysis and
phase analysis has been carried out between the historical record of sunspot activity and the meadow moth occurrence in
China. The results indicate that there is a high synchronization between the outbreak period of meadow moth and the odd
period of solar activity. Three outbreaks of meadow moth after 1949 are synchronized with the 19th, 21st and 23rd cycle of
the sunspot activity on a time series, although the relationship between the outbreak scale and sunspot activity dimensions is
not significant. According to present results and the forecast of the sunspot activity cycle, the authors predict that the fourth
outbreak period of meadow moth will be coming during 2017 —2020 and reach the peak during 2024 —2025 in China.
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ELHIAE Loxostege sticticalis Ze—Fpith FPAR F 8 o FERTIRERI X B 5 R L.  SRANAI TE 0 5F 1) 5 72 S0
BT BRI O B E B VB (FUALER) (BIEE B AR IR RESHE 06, HE
FRE N FEAE BB R IGE ., ERE, EHIE R = X (AJE RIEAPE L) KRB EEEFRZ —, HRE
ROV AFERE RBR . FHEREBEFNERRAZ A RN, ARE, 7 1930 11933 4£7£
BRI, 1940 SFEHRE A EHIER LR ED, FEFEH 60 ZERAIE, BILH 3 WRBIERREILR, % 1
UCRAE 1953 ~1959 4F R, ERA BN ST LK ;55 2 IRTE 1978 ~ 1984 4 5], 72 R E YL FR R LI FHAK
WP RIS BT TR R AE D 58 3 RN M 1996 4EFF 4 , B HUMEFP RESR B T 06 B3 .18 7, HE A DAk
53 MERAFERAS HF—EREES, BN TE AN AR EESLE R, HHAS 3 WERYER
BILR, Bt RAE B EEREER 0.27 /2 bm® WK, 1 B BB FHREE 100 1278,

KT LYY & A SR R s, E NS 28195 B 2R SREEL R A 735 3 DL R Bk
RRATH RIS 5K PR s IR B BB R o BB, 56 T4 YR 5 0 JR 0 ek 8 3l e R
BRI PR/ N RUEEL S AR E BB b, B O X IR T S R B S B R ) iR, IEFL Y
Yol LU 52 B2 B2 5 AR EBE %, T ARARINSEARRS HLARARRE , Rl T A M ARAE R R o R B R R
IR o 4 Beletskii SE LR 1854 ~ 1984 4F [ ARIK X 458 P ) 70 7 75 L (9 K R A 15 00 55 LB K FH VS
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2, Beletskii 218 T 1756 4F LA 5355 22 %3 X 32 i J& 6 ( Eurygaster integriceps) K& A W I 55 K A
AR R UK TIBER o Galkin BFST T VA AL 3 B (Dendrolimus sibiricus ) 60a i)k & 4= 5 A B ¥ 3
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Kt Mythimna separata JEHR % £ Y B o 3BT BLRG 78. 79% ) ; R 2 R % BF 98 & BLARE K AL ( Nilapavata
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BRI G R R AR I FT R 90% 1o DA X BB ST 540 R A KBRS 35 A R R A2
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ﬁi&ﬁ:ﬁﬁﬁ( 5] D, Fig. 1  Relationship between sunspot activity and outbreak of
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MR A SR 2 AN R AR AR DL A K FH R 15 S i 58 21 AR AT PRI AR, KR
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MR R RS 3 AR KA RS R FHR T s 26 23 AR LT DL, R R 28 3 SRR AR
SATE K PH AR T8 SIS IR 4F JE HO5E 2 4R TR , T8 K PHAR 716 Sk B ORAF 5 1 26 2 AR B m i, B AR TG IL M
KE B HRNE B LI T AW, AR LB,
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1A REERBT RN H B T R MESERBEER , T 3 b — N8 H 37 K H IR 186 3 R e
WAE—AMEF . BRILZSE, FE R ERIARALNS e, — 3 W (E 4 M4 (AR 89 B A 2R3 3a, 7E M A2 b
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HE RO R B A P PR3 3 R B VB4R I, BRI — i R R A SR B U e i B IR D 26 4 MBS IR R A A
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F1 FEMUIERRZESXAERFENGBECAH
Table 1 Phase analyze of sunspot activity and outbreak of meadow moth

Bui=| %8 1 FHA 1st period %8 2 FE#A 2nd period %8 3 FE#) 3rd period
Subject A4 Min lig4E Max A4E Min 1 4E Max A4E Min 4R Max
E AR R A

Outbreak period of meadow moth 1953 1954/1959 1978 1982 1996 2002
SARMRRT S AR L m-1 m/M+2 m+2 M+3 m M+2

Compared to sunspot activity period

“m” PRFE XA FH B 7 3 B AR X EUR /MR, “M" RFIB KA “m” represent as the min year of sunspot activity, while “M” for the max

2.3 FEHIERR A K A SR

MU LR ER AT ERE , KRS S L 5 EIER R R TR E BOy I IR M S, —F 7emt
VB 71 b 2 B e AR e Y R 21 , T AR PR R R PR B S TR SR 2E 17 T M MR R A R LSRN . 8 SEd K
BETE BOHEAT B , X b LA o FE Y ST Bl S48 RS , R TE A 2 B0, MR 1 ~22 RSN KHE
THE o T BRUR XS K FH R T E SE AT TR , B SR 23,24 .25 JAI B K R R 78 SR DLEA T TR
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Sz E) 40 11a, B (E] S 3 D 2007 ~2017 45 084H H BIAE 2011 47, 55 25 JAFARYIG SR A1 40 11a, i A1
2018 ~2028 4F , I&(H H PLTE 2022 4F,

ARGEAR LT IS5 IE T 0, B AR T BB7E 2017 ~2020 4F RIFT oA B E LR KSR 4 SRR, e 2024

~2025 4RI B HK KA ) R
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N T BE R X B MR K R A ST TR TR , LG O B 5 B AR B R A R, [ A — e
ARG B MR K A SR AR, SRR AR B SR B T DL R TR R R R A B R A 138
R, IR A R B U oM RS ER A AR A AR B TR TR T T SRR, 3 ELdu s D R R
TR AR TR TR, 0, B ALE S R T T B R E S 3 A K R A IR IG LI R 78 2004 4F
—REMMEE R R, R, 3T B MR REE TR E B9 K & A 7 K I 18] P 9 b B 4 A 334k 35 3 DR
B, 215k DL F R , LR HL S i R BB . IR DX T R R B R B e B A L h EH A &
A EEHMRE Lo Knorr & Ryadko ZEAMHT T RIFRBETE 1 W3 X A B MR % A 5 K PTG B R R UG, SR 2
HUSE R R A 5K FRYE SRR A — B, IFR AR B W R, T 4 BI7E 1984 ~ 1989 4R [H]F0 1995 ~ 2000 4F
B} S TERR I Rt R A 7, SR XT3 1 ) B R R 2 SR R 140 , 1984 ~ 1989 4E [ 7ZE R
WA E MR K & A ,1995 ~2000 4FA]IE 7R3 E B HUEI S 3 MR R RBN—340 . Fit, BB
B R R A TR B SO X LTS R B4 R E R E IR T . SASCA T I 45 SR — 3, BT
FE AT B 22 SN M R I B A R A R R A B 60 27 50 A — B , T EL WA 6 14 Bl 2 5 B
¥ BB RS A — B, TR RARA R, Bt , 51 P8 PO B B i o A 0 3R 5 K BRI ST AT , TR B
SEFE TR E B K % BT TR R E TR

FIrARE £ e 1A, T B M A R A TRV 5 K P B 70 S AT SR 1 R 7R A TR 31 L RIS R s
i, ES ) 3 WK RAESBI5 KHBFESINE 19.21.23 FHIMR . XHT7E 1930,1933 4578 BAEIT, 1940
AEFETRE HARBY B AR E , IR 5 K BB T 15 30958 17 AR R 1933 ~ 1943 4EAENERE , BAR GRS HER Y
RARBRBERCE, ER T LOREEN , 3 i BI E sk 8 A 5 RS S0 4E 17 RN RS, B
X EHE— 3, K FH BT I AR 15 TR E 2 MR R A P B R B B R, R K P B T
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