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Fig.1 Correlation between the relative number of sunspot 0—20 years ago and

the outbreak year (grade) of N. lugens in the world in this year



324

o gl K

%30 45

T30 AEZRE M IX 30 A4 R EUKR K A AR L BR
LARAL T (E AR 2 AR AL T4 (E4F .8 AR AL T K FH R
TG S A B TR BeAk , HiAr 19 AR AR TR FH R
T S AR R R B b 63,3306 (8 2), X 3R]
AR X35 T R A A AR 32 B B K FH R 9 B
JE 3BT B B

§_ 250.0r —— KFHEFHIX %L Relative number of sunspot

o

=

7 ® 35 KECK & A4 Outbreak year of N.lugens

Z 200.0

g

-~

£

Z 150.0}

S

~ 100.0}

=

%

= 50.0p

z

iy

0. —"7"55 ¢ ¢ s 5 s s & =&
= (=3 — N o <+ v =} o~ 0 = [=3 —
2 & =288 3288 =2 8535 g §

2 AHEFEAHRSFATIHRBCARZEERHNXR
Fig.2 Relationship between sunspot cycle and

the outbreak year of N. lugens in eastern Asia area
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Table 1  Relationship between outbreak year of N. lugens in southeastern Asia area and the phase of sunspot cycle
AR5y AR B B 0y AL B Bt Ay AL B Bz
Year Phase Stage Year Phase Stage Year Phase Stage
1959 M2 FF% Reduction 1976 m BAEAE Valley year 2005 m—3 T % Reduction
1964 m HH4E Valley year 1978 M—1 I F+ Rising 2006 m—2 F B Reduction
1966 m+2 . JF Rising 1990 M-+1 T % Reduction 2007 m—1 T F% Reduction
1973 m—3 T Reduction 1991 M—+2 T Reduction 2008 m AEF Valley year
1974 m—2 T % Reduction 1992 M+3 T % Reduction 2009 m+1 T+ Rising
1975 m—1 F % Reduction 1994 m—2 F B Reduction 2010 m—+2 [ Ft Rising
2 AHEFEIAPNFIHMRBCEAAXZEERHFN
Table 2 Effect of sunspot activity cycle on the outbreak year of N. lugens in eastern Asia area
PCR K PH 2 7 {E 4E K HoRT )5 4 48 Sunspot peak year and 4 years before or after it
A tem
M—4 M—3 M—2 M—1 M M+1 M+2 M+3 M-+4
u {8 u-value 0.8303 —0.6039 1.5474 —1.3210 —1.3210 0.8303 —0.6039 0.8303 —1.3210
KR p o
A / / C C /
Outbreak probability 4/9 2/9 5/9 1/9 179 4/9 2/9 4/9 1/9
P CR KIHEE TS ES IR G 4 4 Sunspot valleg year and 4 years before or after it
Il tem
m—4 m—3 m—2 m—1 m m—+1 m+2 m—+3 m-+4
u {8 u-value 0.830 3 0.1132 —0.6039 0.8303 —0.6039 0.1132 0.113 2 0.113 2 0.113 2
KR LR /9 3/9 2/9 4/9 2/9 3/9 3/9 3/9 3/9

Outbreak probability

HI 3 AT A K PH 2R 4R A G0t it w (Y
Y XHMEXR T 1. 645, 2 B FH R 15 20 & 39 %) 7R
7 3 X4 TR R A A AR ) B9 R T A A IR B ST
% B E K (P>0.10) . {HJE, A5 4E 1 148

KECK K EMRERE, ERHABRFm—2.m.om+2
ARG R R AR R A KL 435 5160, 00 %65 7E KR
FHEF M. M+4.m+ 3 4 CECR 23 K&k 4 By
R KL #9355 100.00%
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Table 3  Effect of sunspot activity cycle on the outbreak year of N. lugens in southeastern Asia area
WiH 1 K PH 2 7 4F ) HoRi 5 4 4F Sunspot peak year and 4 years before or after it
Al tem
¢ M—4  M-3 M2 M1 M M1 Mt2  M+3 Mt
u {8 u-value 0.646 8 —0.404 2 —0.4042 —0.4042 —1.4552 —0.4042 0.2531 —0.6869 —1.6270
KK
/4 4 /5 5
Outbreak probability 2/4 1/4 1/4 1/4 0/4 1/4 2/5 1/5 0/5
SiH 1 KB FAEAE L HAT/E 4 45 Sunspot valleg year and 4 years before or after it
el te
em m—4 m—3 m—2 m—1 m m—+1 m—+2 m+3 m—+4
u 8 u-value —0.686 9 0.2531 1.193 1 0.253 1 1.1931 —0.6869 1.1931 —1.4552 —0.404 2
> M R
REE WA 1/5 2/5 3/5 2/5 3/5 1/5 3/5 0/4 1/4

Outbreak probability
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Abstract

On the basis of the data of the outbreak years of Nilaparvata lugens (Stidl) in eastern

Asia during 1912—2006, the outbreak years of N. lugens in southeastern Asia during 1959 —2010, and

the relative number of sunspots from 1880 to 2009, by adopting the methods of correlation analysis,

phase analysis, key time analysis and cycle analysis, this paper studied the relationship between the sun-

spot cycle and the outbreak years of N. lugens in Asia. The results showed that there was a very signifi-

cant positive correlation between the outbreak year (grade) of N. lugens in both eastern Asia and south-

eastern Asia and the relative number of sunspots in the 17th year before that (P<C0.01). The outbreak

years of N. lugens in both eastern Asia and southeastern Asia appeared mostly at the declining stage of

sunspot activity cycle. Sunspot activity cycle had no significant influence on the outbreak year of N. lu-

gens in both eastern Asia area and southeastern Asia area (P=>0.10). The periodicity of the outbreak of

N. lugens is 8-9 years in some parts of eastern Asia, while it is 1-2 years in parts of southeastern Asia.
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