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The regional pattern of Loxostege sticticalis L. varied during a new occurrence

intermission in China

ZENG Juan " ,JIANG Yuying, LIU Jie
National Agro-Technical Extension and Service Centre of China, Beijing 100125, China

Abstract: In China, the occurrence trend of the meadow moth Loxostege sticticalis L. remained low during the period
2010—2016. In order to reveal the historical status of these low-occurrence years, we analyzed the temporal and spatial
characteristics of this new period, using second and third outbreak periods ( 1979—1985 and 1996—2009 ) and the
intermission between them (1986—1995) as controls. Our results indicated that the new occurrence period (2010—2016)
showed the same characteristics as intermission period by significance analysis of difference among four periods. (1) On
comparison of the annual occurrence area in China among the four periods, we detected no significant difference between the
2010—2016 and 1986—1995 period, whereas there was a significant difference between these two periods and the other two
outbreak periods. (2) On comparison of the annual occurrence areas in North China (NC) , Northeast China (NEC) , and
Northwest China (NWC) among the four periods, we found that NC and NEC showed the same trend as the whole country,
as the annual mean occurrence area in the 1996—2009 and 1979—1985 periods was significantly higher than that in the
1986—1995 and 2010—2016 periods. However, NWC showed obvious inconsistencies with the whole country, as its annual
mean occurrence area was highest in the 2010—2016 period, moderate in the 1996—2009 and 1979—1985 periods, and
lowest in the 1986—1995 period. (3) On comparison of the annual occurrence ratios of NC, NEC, and NWC with that in
the whole country among the four periods, we found that NC sustained a considerably high occurrence ratio in each period,

although the differences were not significant. Furthermore, the occurrence ratio of NEC in the 1996—2009 period was

B&TA AT Rl BHIFL 51 (201303026)
Yo B #7:2017-03-01 5 W 4% i Al H 3 :2017-00-00
# MIRVEH Corresponding author.E-mail ; zengjuan@ agri.gov.cn

http ://www.ecologica.cn



2 S % 38 &

significantly higher than that in the 1986—1995 and 2010—2016 periods, and the occurrence ratio of NWC in the 2010—
2016 period was significantly higher than that in the other three periods. The analysis of annual occurrence regions
(counties) and the ratio of NC, NEC and NWC in 2010—2016 compared with 2006 (low occurrence) and 2009 ( high
occurrence ) , revealed a northwestward reduction in the occurrence distribution during the new period. These results
indicated that the meadow moth had already entered a new intermission period after 2010 in China. In the time period from
1979 to 2016, the correlations of occurrence in NC, NEC and NWC with that in the whole of China were individually
analyzed. The results obtained were as follows. (1) The natural logarithm (In) of the occurrence area in NC and NEC was
positively correlated with that of the whole China, showing the same fluctuating pattern in annual dynamics. (2) The In of
the occurrence area in NWC was also positively correlated with that of the whole China, but showed different fluctuations
during some periods. (3) Since 2005, the fluctuation in NWC occurrence has gradually approached that of the whole

China, which was deduced in connection with the establishment and development of a population in Xinjiang.

Key Words: Loxostege sticticalis L. ; intermission; Northwest China; correlation
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FRU G 4 e R HobR iR, IEAFH DPS 9.50 Bkt L b 7 48R A 4 ANAEREL 22 18 1Y 22 S A T Tukey 2
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AEFNE &R Y 2009 4F (5% FEAR O 0 LS LSCHK 14) Xt R, 43T 2010—2016 47k A AR AR dL AT 1 A4 e
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Fig.2 Annual occurrence area of meadow moth in different historical periods of North China, Northeast China and Northwest China
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Fig.3 Annual occurrence ratio of meadow moth in different historical periods of North China, Northeast China and Northwest China

2.1.3  J A DX ek 2= P

AR B M MR A AR B A 1 ARG ) 2 At &R B (T X)) Bl e E S bR (3R 1) ,2010—2016
AERRE N B AN S 2009 4R 173, H 2015 2016 4F B4R L ) 2010,2015 2016 4F 1 A4 U2 E A
AR (T IX) B E R K 2009 4EAY 1/5, LI 2010—2016 4F B 4 I8 & A X8R Kok /b T 8 A Y
2009 4, 2010—2016 4F-FE I AR (1) 4 [ A3 & 2E XU Y 2 F 2006 4F 2 44.1%—132.4% 51 X,
A E AR A X BUBUR 5 2006 4EAH H, 20102015 ,2016 4E 42 9 20 14.7% 35.3% 47.1% ,2011—
2014 4EW 2 20.6% ~55.9% , Ui 2010—2016 4F & Az X R SRR & 1 2006 4F

HE— 03 Hr & AR XA 3 ML X 20 A I & 3, 2010—2016 4F 545 3 S8 & TR W N L 1Y 2006 4F
K1 2009 AEZ A 25, o, 2006 4EA2dl ARG PE b M XA AR s AU R 1 ARl B R A DX L A
6], 7351 76.5% .5.9% 17.6% ;2009 AEAEdG  ZRb | VG Ib M DX GER A& AL e & AR DX EL SR 5331 0 55.6% .37.5%
6.9% , 1 A04hd K A KB R2051h 21.7% .68.4% F1 9.9% ;2010—2016 4EAEJL AL Ik X B4 AT
R A DX 8 L 245 R 48.6% ~57.5% \5.8% ~ 13.3% 30.1% ~42.9% , 1 18401 H1 & Az X 38 L2 43 5 R 31.7% ~
54.7% 4.5%~19.5% 32.1%~56.1% , BT UL, TCIg 2R A QA il 2 1 R4 H, Teie &2 & A N s |
FAR A e 2 & SIS ARy, ARG X & A DX 35 b 3R 34 RS A 3 A2 250 50 7KOT- 5 AR b DX e 4 A il L A 1
AR &) H A DX I L R AE E & 1Y 2009 4R i, 7E52 &% 1 2006 4EF1 2010—2016 AR A ; PH b X 5 A& b X 1E
TFAR R, R A AR B HURT 1 AR &)y R AR X bR AR E R 1Y) 2009 ARAIG, 7 & 11 2006 4 FT 2010—2016 415,
H 20122015 A8 U R AR KB LR 2 23 AR AL R IX  2010—2012 45 2014—2016 4 1 4 A
X3 R O 2 e X, Rtk , 555 3 A2 & AR & 4F45y 2009 4FAH HE,2010—2016 4F Bk AR A H Fn
1 A4 H 9 A DX A s i) [m] P, 7 25 (] 43 A1 b A P ZR b b DX ) PG AL 1l X 5% 3% 1 i 3 X b &k
Az DX 47 K 25 VG S A e A A A IR A R R TR I I R R ARy (2006 AF) | AHL ) PG B S 9 B BE S G 2010—
2016 4E
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R1 2010—2016 &£ 3 MR EMIEFERLZER (T.X)HEMLEZRESZRARNE EEMNLLE
Table 1 Annual occurrence regions ( counties) and ratio of meadow moth of North China, Northeast China and Northwest China in 2010—

2016 with comparison of 2006 ( mild occurrence) and 2009 ( severe occurrence)

A X 3850 Number of counties i 4 [ H# Ratio of total/%
iaji of insect iz}]: ﬁéjtf@g f{iﬁ?&i ﬁjﬁfﬂi é’l"(l):flalﬁolj ﬂéjtﬂﬁ[‘Z ﬁ—(jlﬁﬂﬂ[‘X ﬁjtiﬂg
North China China China China North China  North China  North China
A AR B 2006 26 2 6 34 76.5 5.9 17.6
Overwintering generation 2009 145 98 18 261 55.6 37.5 6.9
adult 2010 40 7 23 70 57.1 10.0 32.9
2011 45 8 26 79 57.0 10.1 32.9
2012 34 7 29 70 48.6 10.0 41.4
2013 42 9 22 73 57.5 12.3 30.1
2014 38 10 27 75 50.7 13.3 36.0
2015 25 3 21 49 51.0 6.1 42.9
2016 29 3 20 52 55.8 5.8 38.5
11R4) 0 2006 26 2 6 34 76.5 5.9 17.6
1" generation larva 2009 33 104 15 152 21.7 68.4 9.9
2010 10 4 15 29 34.5 13.8 51.7
2011 13 8 20 41 31.7 19.5 48.8
2012 14 4 23 41 34.1 9.8 56.1
2013 29 7 17 53 54.7 13.2 32.1
2014 17 5 23 45 37.8 11.1 51.1
2015 9 1 12 22 40.9 4.5 54.5
2016 7 3 8 18 38.9 16.7 44.4

2.2 3K A EE A A
221 At
1979—2016 4F A2t 11X 55 4 [ %) R0 b M 4 A T AR 19 AR R 80 1) P[] ) 47 i B2 — B0 (181 4) o 7E 38 4R 1Y
RIS b ANE RS 2 .3 AR SR b S Al B, Aot X 55 42 [ % A AR B R0 B8 {1 7 2 ith 2 i e A 5
A, I A A AR 78 AR R, B — A0y Attt DR 42 [ 80 Lzl . A OCME S B 3R W,
2 ] A 2 B IE AR OC (RO R B R, =0.9730) , AL MR .
y = 0.2996 + 0.9300x, (F=640.1364; df=1,36; R*=0.9468; P=10") (1)
Aoy A & A TR E IRRTRUE , x, b X & A T AR SRR
222 ZRAbHIX
1979—2016 4F , AR b M X 55 4 ] 0 5 b L 24 A4 TR 1) SR X6 00 {8 Ay st ) e 27— B P R B s (1R 4) o 7B
38 AFE I RF S L, AR At Hb X 5 4 [ e A TR [ SR X450 799 4% 1l 442 1 e U R AR — 350, 068 1 R A P 4 0
AR, SaEME, RIS 2 2 & F W5 1 (1983—1985 4F) | M1 #K I (1986—1995 4% ) LL I 5 3
TR Z 5 (2010—2016 4F) A T BEEa AT A I e 2 2 & R ATI ( 1979—1982 4F) FIHE A4 3 2
K JEH(1996—2009 4F) , AR AU HIX 55 4 [ (4 500l o e Ase e . AHOCHE e BT 3R I, PR 22 ) S A I 5 A A A OC
(FXREL R, =0.9212) , LN
y == 9.0449 + 1.5218x, (F=196.0938; df=1,35; R*=0.8485; P=10"") (2)
Ay R A R A TR E SRR, o0, A AR DX R A TR SRR,
2.2.3 PiduIx
1979—2016 4F, PG AL 11X 55 4 ] %) 50 b 4 2 T AR 19 SR 6T BSU(EL A IeF B 9 A — o Y — S0Pk (B 43 B B
LSRR (E4) o BAREIH N 0) A5 2 3 R LRI (1979—1981 4F [ 1996—2001 4F) , PE AL HBIX (1)
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Fig.4 Natural logarithm (In) of annual occurrence area of meadow moth of North China, Northeast China and Northwest China during

1979—2016

AR R A KO ARAIG,  4 E F AR R R AR AL T B EORY) A, 2) S 2 A2k A S W (1982—1985
AR, PUALHBIX b4 [ R RSO I, 3) 7R3 2.3 2 KR I 2 (R (R BRI (1986—1995 4F) , Pk X
X 1 2 1) U5 Bl 5 4 ] T 4 A sz, BTG b b DX B 10 4 [ A AL ( 1987 ,1991 1995 4F) |, FU b HL X ()
BB XTI 4 [ I (1989 1992 4F) . 4) F5E 3 N2 & JAI IR 2005 4F LS, VU -k M X 6F 1z ith 2k 7 15 3 3% it
LA R, RIS A 2010 SRk VUG, V0 X 5 4 B0 A, MO T R B A 2
B8] LA — 2 I ZR A D ME (PR REL R, (s =0.7010) , LR FE N

y = 1.0775 + 0.6973x, (F=23.1828; df=1,24; R*=0.4913; P=6.6498x107) (3)

A,y S [ A AR A SRS R oo, A P AL X A A TR SR XL
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3 Fit5itie

3.1 FRE SRR F 2010 4E0EA K A ] B

FE 1979—2016 4F (14 Bof 8] J3 1) I, AR 4k o 3 1) o i O ( &y M) 2 A= T BRUAE S (] g s o B 1) L 3 24
2010—2016 4E4F i & A 1 RSP ANEGE K T58 2.3 2% & JE (1979—1985 4 1996—2009 4F) PN 1)
SEYE, I HAURSS 2.3 2L T NAR B & AR T AR R AR R 1/3—1/2, R 2010—2016 4F4F i A& A TR
4 B RN T340 8 T4 2.3 2 R TR B Z [ A ] B (. Tukey ¥ 22 85 L3 HT 7R 2010—2016 4F 5 [i] #k
W2 180G 3 Pk 22 5 1 2 A2 R WVAF RE 4 0 22 53 B iR Bl 25K, DRI 4 BT 2010—2016 4F [ R & A B
RABLC B2 M B, LAk, 25 S H] 1986—1995 ARG RIEHALL 10 4F B D LA, 1T 2010—2016 4 HUZ
3 AR O SR GE TR DL A ) B30 i — 35 4, 2014—2016 4F 18 2% 3 4R 5 R ATAH, H 2016 4F A9 4F FBF & AE 1 R
(1.62 Ji hm*) B 2838 VT 1 — 4 6] B3] B9 Fe IR (1987 4F 1.52 T3 hm?) | IR, M4 AR B O A= TR AR A8 haoke )
Wr,2010 4 LA R b SRR AIASE 2 A0 T SR AR, 456 Ta) BRI 1) & 2E 7K T, BV ] R s MR 1) 2010 4 2 i
A—DH R AT B IRT— R B & A TR Sh A 55 |, 3R s s AR B 0E A 0 2 ) o 22
MAEAEFR R 5 DL BRI, BB E 2016 4F 28— A [ 50 i A (6 AF IR AT DA E 7 oA R B0 AF 38 [ 7
i AT A ) RO AR
3.2 PG I DX AE B4 ] B v Ay

MR ARAE PUAE 3 ANHLIXAESS 2.3 A5 RS I B R 22 I A B T PN A B T 34 R AR T AR
Tukey 7% 2 8 WA BT 45 R R, Aedb AR kb DX R 2 2 & JE A G AR KT i | T A 19 e AR KA 1 P
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