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Mathematical models for occured areas of emigration of Nilaparvata lugens and Cnapha-
locrocis medinalis and their distribution in Eastern China. Zou Yunding (Anhui Agricu-
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The relationship between emigration activities of brcwn planthopper (Nilaparvata lugens Stal)
and rice leaf roller (Cnaphalocrocis medinalis Guenée) and solar height angles is analysed
Models of occured areas of emigration and their distribution are developed. Solar height

angles at occured areas of emigration of two species can be evaluated by solar height angle
formula at noon: he=90°~@+qgg . Regression analyses are made on T’s and solar
height angles, and the predictive models are developed.
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Tab,1 Solar height angle of occured areas for southward emigration of Nilaparvata lugens

I REARGE FEAREE CH/A) KWHS | KEEER | THEGD
Representative arcas 11')3. ﬁfm"f pesk immig- | poq fatitude | Solar height T value
Number and their latitudes (date/month) of sun angle (days)
1 %ﬁgﬂu,sﬁﬁg\i 3/9 +7.770° 65,35 110
AL 24.87°N Y . .
3 Qujiang, Guangdong 24/10 -11,88 53,45 59

%2 BABHERIREZHAMEER

Tab.2 Solar height angle of occured areas for southward emigration of Cnaphalocrocis medmalzs

wigs | REARSE EABEH (F/7) K4 AR#ESm | TGO
Representative areas mg:;ﬁo‘;f peak im- Red latitude Solar height | T value
Number and their latitudes (date/month) of sun angle | (days)
1 thfnﬂf!ﬁu, ﬁ&ﬁg;N i 13/9 +4,0° i 68,20° 100
2 [ AR 21.02°N | 3/10 -3,73° 64,35°¢ 79

Gaozhou, Guangxi

Chin.J. Appl.Ecol, ,2:2(1991)
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Tab.3 Expected and actual values of distributed
latitudes for southward emigration of Nilaparvata
lugens

WK B x B A

Number Expected value Actual valve
1 27,56°N—32,45'N 30°N—32°N
2 26,26°N—27.14°N 26°N—28°N
3 23,21"N—26,14°N 21°N—25°'N

* L5l asEXm4).

Actual values are quoted from reference 4,
* 4 BYBHEGTIRERAFGENZEDIGE"
Tab.4 Expected and actual values of distributed
latitudes for southward emigration of Cnaphalo-
crocis medinalis

BT MM o

Number Expected value Actual value
1 22,75°N—28,62°N 21"N—31"N
2 18,82 N—24,82°N 19°NE™

* iR fEH C FERLEEY, 1981, (5):1—3.
Actual values are quoted from Scientia Agricul-
tura Sinica, 1981, (5):1—3,
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Fig.1 Solar height angles for distributed areas of
northward emigration of two insect species.

a: Nilaparvata lugens b. Cnaphalocrocis medinalis
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Fig,2 Variation of annual air temperature at
different latitudes (from “Climatology” edited by
Yunnan Forestry College),
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Tab,5 Solar height angle of occured areas for northward emigration of Nilaparvata lugens
TR REARGHE EARER (H/A) KA 4 KHAE A T #H(X)
Representive areas &a;?ggit?::& Red latitude Solar height T value
Number and their latitudes (date/month) of sun angle (days)
1 r%ﬁﬁ Gii;lsgi.iN 26/4 13.32° 80,69° 125
2 ’}?jgﬁ G:fng"x}\l 18/5 18.97° 83,97° | 145
3 ﬁ%aj:ti;.;, éi;f:nN 15/6 23,32° 87,70° : 175
4 %ﬁ%}gngﬁ&;if 5/7 22,83° 82,70° 170
5 Eﬁiﬁﬁ, Jsiifgg;N 5/8 17,40° 73,88° " 189
x 6 BAEHBLEIRERHABKER
Tab.6 Solar height angle of occured areas of northward emigration of Cnaphalocrocis medinalis
LK RELARGE IABERHE (/D KPR # & KFEE A T 1R
Reptesentive areas I:I)I:ntﬁggit?oe:d( Red latitude Solar height T value
Number and their latitudes (date/month) of sun angle (days)
FEREEE 19.23°N . . ;
1 Qionghai, Guangdong 1s/3 —3.55 67,22 | 83
2 r&ﬂi‘% Gi:;;i.iN 25/4 11,26 T6.51° | 124
LEKEB 28.60°N . . aqe ' -
3 Nanchang, Jiangxi 16/5 18,97 80,37 \ 145
4 @iﬁ"fg’ i”‘fé;:;N 10/7 22,30° 80,18° | 165
\
° |
5 %’vﬁﬁcﬁ, Sii'uzdoox{\é a/8 16,0'N 68,80 | 134
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