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Temporal and spatial patterns of meadow moth ( Loxostege sticticalis L.) in mild

occurrence years in china and the associated climatic background

ZENG Juan”
National Agro-Technical Extension and Service Centre of China, Betjing 100125, China

Abstract: This paper revealed the annual population fluctuations of the meadow moth ( Loxostege sticticalis 1..) and
demonstrated the characteristics in mild occurrence years, and the effects of climate change on its occurrence in China. The
time series of the meadow moth in occurrence area were analyzed by comparing differences between the severe and mild
occurrence years during 1949—2012. The temporal and spatial patterns of the meadow moth in mild occurrence years were
demonstrated in the northern agro-pastoral regions of China during 2006—2012, by analyzing the appearance date, lasting
period and the number of counties of each development stage and generation annually. On the traceable time series of
1951—2012, the correlation between large-scale climate indices and meadow moth occurrence levels were analyzed, using
annual average temperature, average temperature of January and accumulated precipitation during June-August as crucial
factors in 169 weather stations with consecutive climatic data, which are located at the occurrence area of the meadow moth.
The results showed that: (1) For this migratory and intermittent out-breaking pest, the frequency of mild occurrence years
was higher than that of severe occurrence years in the past 62 years. It indicated that mild occurrence was dominant situation

rather than severe occurrence in the long term; (2) The mild occurrence years generally characterized by late appearance
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date, short occurrence duration and small damaged area; (3) The large-scale climate change had significant influence on
the inter-annual fluctuation of meadow moth occurrence. The increase of occurrence area was found positively correlated with
increase of both annual average temperature and average temperature of January; while, negatively correlated with the
accumulated precipitation from June to August during 1951—2012. In conclusion, it is essential to notice the population
dynamic of meadow moth in mild occurrence year in a long-term, because it is very important for understanding long term
population dynamics and the outbreak patterns. The annual occurrence area could be taken as the major index to
quantitatively assess the occurrence level. Correlation analysis between occurrence area and climate factors in large-scale and

long-term would be an effective methodology to examine the climatic effects on the meadow moth occurrence.
Key Words:; meadow moth; mild occurrence; temporal and spatial pattern; climate

FEHIIE Loxostege sticticalis L.J& )" 12 43 A T WO KBl 15 2 1+ 5% b DXyt M 35 ol 70 5% 2 AF A X AR 4
b A 7 3 BB K S e R R 5 7R 5 B AR ARSI SR A U IR AL ) e B ) R B A T R BT R
A 7 I e A R it 2R R S A A SR BRI N AL B AP S S s R M BB TR [ A B AR Y
BFSE TS R T A, BTJRBCHILIX A 19 42 Pl 28 20 42 70 4F4R— A MR K & AR Hig 4k 520 b4 70
AEARLAG , 2T R M EAE G PG A A P A1) S0 328 2 M X I 5% 5 0T LA R 5 T KA 38 A0 SI0 94 8 g
RA O AR ST  FERRE B E S DOk IS B A I T 3 MR A ERY L BIAE R, it
O b A [ 2 104 g S AR AR T, 30 2 A BE A 2R I 28 A Bl AR, AN [) 2% S B 22 T ) —
A R RSB DA R AN [ A 3 2 T e b I A S B e 4R 82 i TR i | o e Xl A R 4 Sy S R B I A A 0 3
2257, HX 2z S AMUARIAE KR A 55 R0 Z 1], W ARBLZE SRR K R ARy Z (8], SR, X 12
S RS 8 2 A PP M R R AR AR B0 A e L SR TR RN RS AR (il PR 3R ) R R AR AR A O 1 5 1
Xt T R AR A0 A DA P — AR Ry 2 e TR IR A B RGeS, S E A AR —
B 52 R A TR AR 2 o et A ] S o 00z 0 A P sl Fr B4 BT I AR A 0 S0 Tt MO o 5 (I A 0T )
A 23 A3 A R A 32 5 R AT R T, SRR AT By T 5% R b L e 2 1 B 2 2 A R TR ol 3t s 1 285 0 2 U
FI

AR SC LA F M AR T AR S SR G | B R R R s B AR R | LA s A A i 2 e T R SRR R
FRUBE 7R Ak B b I T A R DM R 2 408 T i R 2 A R A A B 25 S o) I S A8 AR X JHE R A a5 i 5
SL 4 I U K A R X,

1 #ZREFE

1.1 FREREHIAE 1949—2012 4E 3 & AF 1 AL 8 7 b

I U TERE AR A EARO B AR RS T IR L B 1949—2012 44 [ M ( 4 ) AE R A T
BUGE R R = A B B, o 1949—1978 AR HUE 5| B P E A R0 1 H4E) 1 1979—1995 AR BE 51 F (4
FERE AR L GET T FEREY | LA A4 Bk ) B PN 4 o) e b M A 8 A T AR Pl R R b ™ < JH Al AR A 7 el B
“ HoAh 2R R IR K A AL A TS 5 1996—2012 A7 At AR 4 IX 45 48 R b AR 8 % AR e it e rh 44K
W (i) TEA B bbb 1 & A T RV S A

R s T ] b A A A T FRVESCE = D0 s B B et O ik B R s N A R SR R 25 7 H =R R
JEAI A BIAL F = AR TR 7 8 B B, BRI 2 1953—1959 4F 1979—1985 4E | 1996—2012 4F 3 4~ % & J& 1 4351l
HEFT AR B & AR AR B T 8 408, AR R — 2 % TR (B 38 IE S 2 A A BEAIL AR & T AR B R
AT RUT S EE w0 FARHER o, LLBER 51 N 1 R & AR K B R, IF DA (nxo ) TE IR R — B &
JAMANE & A R R AR B AR st . R AR TR T (uto) B9, IR E A BAERBV/NT (u-0) 19, 31
JiR A R RTE (u-0) 5 (u+o) Z R A — B R A

http ; //www.ecologica.cn



6 1) T« T ] M MR A D A (7 o 2 AR R Uy 5 1901

1.2 FoEFHIE 2006—2012 4EMF 23 43 A B HE S0 AT

2006—2012 4F-F MU WE AR BE 15 23 73 A AR AE B0k}, A48 3 [ b )y 228 & AR 4 I AR A AR A IS ke A 0
PR [A]  FFEE i (B A Az B SR, TR]—4F4 P[] — T A5 | 4 R B b M O A 2 B2 DXk A 7 40 43, AR 43 S
SO PP ( H WK RSB ) (NS AR GEIDTT RIETT) NS ARALER (26 AR DR
1) b Lpg dbst R LT E AR CRRYE PP TR B AC R P s 14 A XL
1.2.1 KRB

B4R, IR 14 AN RIS R AR IR A AU R — A4 e — AR A4y vy s D %
W1, A gt R)— HOSTE A & AR DI RS [R] 2 30K, 1 2006 4F P4 5 7ty H P SR A AR e i W R S H 14
H KA 5 A A R, 16 Excel AR 2006—2012 4F 4% Ht 725 %2 A 31 H B0 6 A v 1 T AR HE AR
1.2.2  BEWIHRRLERT ]

B4R, I 14 A RIS R AR BB A AR e — AR & — AR A4 H i e A B
I3 LA A DX PN 14 2 L SR L a5 0, A 2 X % S e A I SR st ], D DPS9.50 e, Xt
2006—2012 P45 HUAS & A BRI 0 A SRR TR A T 0 22 0 (B3R 25 5% 0.05)

1.2.3 KX

B4R, A AR 14 AR 2 A DX i A AR e — gl e —fRsg e | ARl s & AR B
B, 1F Excel F1E 2006—2012 4F4% H 25 & A= X R AR I
1.3 RRERGEFM2m a0
1.3.1 SEHIE L

S0k A P EAS LB LIRS W, SIRERE S SR ERPS) LR G40 RE & A R
AT B2 ] 564 ARGl s 53R E A6 5 5 8 & A X B8 (2006—2012 4F FLHB IR 2 A B ) 17 Lk
X G BE 169 4N MR K A XA G0l 05, SR A A 40 i 1951—2012 4E KRS 4 %RE(1949—1950 4 fiff
Al SRR ) | AR AR 1 SR 6—8 A 4y Btk

BEa T i AN AR FOR A 0, (i=1,2,++,16957=1,2, - ,61) , I FLHUIE % A5 X5 j4F « P FHYAR
BESE R - x; = §x0/169 (1)
1.3.2 AHICHES T

15 Excel W7, 454 B IS AR B & AR TR, X 1951—2012 4E B IR % 2 X 455 (K 1 WO 4F B SF- 24 {8 E 4T i
] 5 51 AT, A Hh 2% AR5 R R R i e A T RRAT B AR (L R 3R T iEAT Le# . R DPS9.50 3 X464
PR -5 5 MR A 8 e A T AR AR S M T 40T, TS5 R 2 R B AR L

2 HR55%H

2.1 FUHBAE AR R AR R A
2.1.1 BEFGIRZ T EERED

1949—2012 4F | 3 [ B b 5 2 = 1o AR 4 B A48 Ak 52 B0 S 10 JRL 3 | BE B R AR VB 2 FE ARy 8RR T 3
AR AW, AR AR R R (K1) o F— 2R R ARG A R AE 0y & Az RS S Y0 b o 152 22 1]
KR, RKOEEAE(E L PSon A ERE) BRAES(E 1 haso MR —REEF 4551 ERW,
32 RN R ARG IR 2 T B R A4E Gy, 0, 56— 2 K FN (1953—1959 4F) ,3a kA,
2a NE KA 2a H—W R 5 BRI (1979—1985 4E) ,3a WiR K, 1a NE KL 3a H—M Kk 5
SRR AN (1996—2012 4F) ,9a A EA  5a WE KL 3a H— LA, BIEKRE , BEMMN, BEAF
Gy L LRy 48.4% , T K A A M B L RN 25.8% , — AR R B EL 2R 25.8% , WITE 28 R 30 v e 4 A 4F
GIEZ

http ; //www.ecologica.cn



1902 JAE = 35 %
1400 N . N .
g 4—2% il BoR% W BERRAN
F 45
1200
”g 1000 |
5
=X 800
= 3
& 5
£ % 600 |
8 400 f
200
Ko e X

2001
2003
2005
2007
2009
2011

B T R e e e I T e T T B B B B e B e e T T T =t

44y Year

E1 #HE1949—2012 FEMIEL A ERREBEMTLE

Fig.1 Comparison of meadow moth occurrence area during 1949—2012 in China
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Fig.2 Occurrence frequency of meadow moth in each stage and generation during different periods among 2006—2012 in China
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Fig.3 Effectively continuing period of meadow moth in each stage and generation among 2006—2012 in China
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Fig.5 Time series of meadow moth occurrence area and annual average temperature
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Fig.6 Time series of meadow moth occurrence area and average temperature of January
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RAETH AR E A B, SUHSR AR B R AR I, AN — 2 R SR IN , Ak & 2B T R I R I 1Y 1982
A (TR ARy ) 1 1980 4E (— K AR ARy ) X Y 6—8 1 B[R 1 b T 4% I 3 X 8] By 418 1 4% R AR 1y
(1981.,1984 1985 4 ) XF N 11H) 6—8 H FR 1R & Ak T 45 i 2y X [) 1) e (B sl Uk e, SN2 — 2% & R N,
1999 4F (F KA ) R AY 6—8 F Bt FE T Ak T I 3l X [a] Y 478, HoAh 5 & 4F 07 (2002 ,2004 ,2008 ,2009
A ) X Y 6—8 I B R A Ak 4% B B X i A vk e 1, T2 % AR (1996 1998 2003 , 2005 2006, 2010 ,
2011,2012 4F) XF i 9 6—8 J BT RN Ak 45 U8k 20y IXC[R] (9 WG (i sl R W (T, 3) 7 20 Ml R 82 A [ A R
—Z KW, T R A RSO RAIG, Tovk iR S 6—8 H BITREm BB KR,
FHIEME AT 2B, 6—8 H BRI 15 F I e A= T R ) 2 B AH G, Lt R
y =— 2.0446p + 674.6812 (F=7.75;df=1,60;R*= 0.11;P=0.0072) (4)
Aoy RIS AR R R AT, p b 6—8 H BITREKE
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3.3 RREARG AT | S AR Bk A % 5)

KT I K A A 22 R SRR AR AR 56 2, 32 AT R T A LR S 0 . — R A K R AR AR R X
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I oA TRy el MR A B BIR A PR R 38 PRI 12 P9 3R 15 e AT B 2 2 Sl A AR AR PR TR 1l . TR
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—HCE HED L 2R A R A A SRR B — e R (R K ) E RGN R 2 —,

J380 BRI R A R X 6—8 H ST i i s A R, BLAESE = =R R R e Eh 5
M IRAR B e AR B A S B OG (P =0.0072) | 3X 5 — A A 4 2= 22 W A I T B s ME0R AR WL R, 2B
H IR AT LB T TR 74T . — R IR AR A RO DA R AN R % 5 S ) M R, %
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