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Abstract: Relevance between phenotypes and genotypes of the insects and the correlation of its relationship
with environmental adaptability is one of the hot research topic of entomology. Harmonia axyridis ( Pallas)
as a kind of important phenotype polymorphism resource has been earned widespread respect. Through
investigating the index changes of elytra color different location spots connected spots conspicua and
spectabilis and sex ratio in different periods of 2012 — 2015 in Taian and carried on the polynomial
fitting chi-square test and correlation analysis we defined annual characteristics of phenotypes and sex
ratio changes of H. axyridis and its relationship with the monthly average temperature. The main results
were as follows in the light color type the quantity proportion of light color type different location spots
and connected spots decreased first and then rose with the passage of month and showed significant
negative correlation with monthly average temperature the lowest appeared in the summer. In the dark color

type the quantity proportion of dark color type rose first and then decreased with the passage of month and
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showed significant positive correlation with monthly average temperature; the quantity proportion of
conspicua rose in summer and winter and decreased in spring and autumn spectabilis was opposite But
they have no significant correlation with monthly average temperature the correlation coefficient were
—0.09 and 0. 09 respectively. The population light and dark color type of H. axyridis all showed female—
biased phenomenon and more obvious in the summer the sex ratio showed significant positive correlation
with monthly average temperature the correlation coefficient was 0. 79 0.90 and 0. 66 respectively. By
chi-square test we can know that the number of light and dark color type different location spots and
connected spots on light color type conspicua and spectabilis male and female number of population and
light and dark color type are significant correlation with the month. Comprehensive analysis showed that
each index of light color type were greatly influenced by monthly average temperature. But in addition to
quantity proportion and sex ratio were greatly influenced by monthly average temperature the proportion of
conspicua and spectabilis have smaller changed in the dark color type. Each index of H. axyridis are
significant correlation with the month.
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Fig. 1 Proportion changes of light and dark color type of Harmonia axyridis ( Pallas)
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Fig. 2 Proportion changes of different location spots on light color type of Harmonia axyridis
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2
Table 2 Correlation coefficient of the proportion of light and dark color type of Harmonia axyridis
with monthly average temperature

C
Item . (€)
Light color type Dark color type Monthly average temperature

Light color type 1. 00

Dark color type -1.00* 1.00

°C) Monthly average temperature -0.71° 0.71" 1.00
p
“or 0. 05 0,01 o o Not¢ 7 and “™ 7 indicate significnt difference

at 0. 05 and 0. 01 level respectively. The same below.

3
Table 3 Fitted equation and range of the proportion changes of different location spots on light color type of Harmonia axyridis

(y=ax’ +bx +¢)

Spot location Fitted equation K Range
172 0.9032x” - 12. 9490x + 64. 2200 0.5767 19. 62
1 0.5780 x> - 8. 6409x + 116. 5200 0.7522 11.33
2 1. 4842x% —22. 2240x + 137. 8400 0. 8530 30.74
3 0. 4989x” - 6.9372x + 111. 1500 0. 9603 7.10
4 1. 1163x* - 16. 4710x + 126. 7700 0.9270 21.52
5 1.0851x* - 15. 8670x + 127. 5000 0.9237 19.98
6 1. 3565x” - 19. 4820x + 127. 7600 0. 9678 21.56
7 1. 3354x> - 19. 1580x + 128. 5800 0.9893 20. 17
8 1. 3315x* = 19. 3450x + 123. 8900 0. 8953 24.55
9 1. 1940x* = 17. 3350x +95. 2050 0. 9260 21.25
4
Table 4 Correlation coefficient of proportion of different location spots on light color type with monthly average temperature
(C)
Ttem 1/2 1 2 3 4 5 6 7 8 9 Monthly average
temperature
1/2 1.00
1 0.49 1.00
2 0.69" 0.97" 1.00
3 0.83™ 0.77° 0.85™ 1.00
4 0.83™ 0.89™ 0.97 0.92™ 1.00
5 0.83™ 0.89™ 0.97™ 0.94™ 1.00™ 1.00
6 0.84™ 0.84™ 0.92 0.98™ 0.98™ 0.99™ 1.00
7 0.79°  0.86™ 0.92 0.97™ 0.97™ 0.98™ 1.00™ 1.00
8 0.87™ 0.86™ 0.95 0.95™ 0.99™ 1.00™ 0.99™ 0.97™ 1.00
9 0.85™ 0.87™ 0.95 0.96™ 0.99™ 1.00™ 0.99™ 0.98™ 1.00™ 1.00
()
Monthly average -0.70" —-0.79" -0.81™ -0.97™ -0.87" -0.89™ -0.95™ -0.96™ -0.89™ -0.91™ 1.00

temperature
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Fig. 4  Proportion changes of conspicua and spectabilis
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5
Table 5 Correlation coefficient of the proportion of conspicua and spectabilis with monthly average temperature
(C)
[tem
Conspicua Spectabilis Monthly average temperature
Conspicua 1. 00
Spectabilis -1.00™ 1.00
(C) Monthly average temperature -0.09 0. 09 1.00

5

Fig. 5 Difference between female and male adults of Harmonia axyridis

A . B - Note: A Female; B Male.

6
Table 6 Correlation coefficient of sex ratio of Harmonia axyridis population and different phenotypes

with monthly average temperature

(C)
ftem Population  Light color type Dark color type ~ Monthly average temperature
Population 1.00
Light color type 0.97 1. 00
Dark color type 0.98 0.90 1.00
(C) Monthly average temperature 0.79° 0.90™ 0.66" 1.00
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