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Factors that affect using suction traps to monitor the migration of
Sitobion avenae (Fabricius)
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Abstract [Objectives] To test the factors that affect suction trap monitoring of winged Sitobion avenae (Fabricius).
[Methods] We counted the number of winged, and non-winged, S. avenae caught in suction traps in the wheat fields for one
year, and conducted regression and path analysis on these data. [Results] The results show that the number of winged S.
avenae caught in suction traps was significantly correlated with the number and density of winged aphids in the field. Winged
S. avenae in wheat fields also affected the number caught in suction traps. On the other hand, the number of winged S. avenae
in suction traps also reflected conditions in the field. In the Langfang area, winged S. avenae appeared almost one week earlier
in suction traps than in wheat fields suggesting that suction traps are a good way of monitoring this species. In order to
understand how different meteorological factors impact on the immigration of winged S. avenae, we counted the number of
winged S. avenae caught in suction traps in different hourly periods and correlated this with local meteorological data on
temperature, humidity, wind direction and velocity. We used grey incidence analysis to examine the relationship between
rainfall, temperature, humidity, wind direction and velocity on the number of winged S. avenae caught in suction traps. The
results show that rainfall can effectively reduce the migration of winged S. avenae. In the early stage of immigration,

temperature impacts most seriously on the numbers of winged S. avenae, and wind velocity can also have a big effect.
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[Conclusion] Suction traps are a good monitoring tool for S. avenae and temperature and humidity are important factors that
affect the migration of winged adults of this species.
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Fig. 2 The proportion of winged Sitobion avenae in there wheat fields

F1 RAEZKEGHEIANTRFBESHEOHARY aRGEMUSEITHE

Table 1 Fitted regression equations between collections of winged Sitobion avenae in suction trap and the number of

winged aphid per 100 plants in there wheat fields

Surveyed field The fitted regression equation

[ The first field Y=1.38466+0.04232x+0.00134 x> - 0.00000288 x3 0.6645*
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I The second field Y=0.24325+0.22418 x - 0.00277 x>+0.00001256 x> 0.5941*
1 The third field Y=0.67459+0.31302 x - 0.00584 x>+0.00003601 x> 0.4845*
ok a=0.05
“*” means correlation index R is significant at a = 0. 05. The same below.
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I 5 22
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Table 2 Fitted regression equations between collections of winged Sitobion avenae in suction trap and the number of
aphid per 100 plants in there wheat fields

Surveyed field The fitted regression equation R
| The first field ¥=2.46045-0.0007359x+6.865359 x?—4.3454 x3 0.7244*
II The second field Y=1.83615+0.00156 x—2.44378 x*+5.0168 x3 0.7688*
il The third field Y=2.33601-0.00037107 x+5.344376 x>-2.3513 x3 0.7939*
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Table 3 Fitting equations are made between the collections of winged Sitobion avenae in suction trap and
temperature, humidity, wind direction and velocity

R
Date (month-day) The fitted regression equation
4-29 Y=-152.74768+5.61554 x1+1.57573 x2—6.6166 x3—0.10359 x4 0.9997*
5-8 Y=-36.87836+1.07855 x1+0.28686 x21+0.3816 x3—0.02001 x4 0.9962*

5-11 ¥Y=207.92149-8.97004 x1—0.68483 x2+14.22433 x3+14.22433 x4 0.9999*
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5-14 Y=57.03317-0.76204 x,+1.46553 x,—1.01729 x3 0.9419*
5-18 Y=-12.18062+0.5931 x1+0.12706 x,—2.41438 x3 0.9979*
5-22 Y=235.14567-8.47054 x1—1.55632 x»+18.38881 x3 0.9500%*
5-24 Y=-88.2410342.0856 x1+0.87726 x2+0.01137 x3+0.41288 x4 0.9986*
5 11 R 0.9999 5 24 R 0.9986
|x |=2.78734 |x |=0.86072 |x [=2.394472 |x |=2.553038
|x |=0.963152 |x |=16.80953 |x | |x |=0.001626 |x |=6.050833 |x |
S EaN R s ES N L B R s
5 14 R 0.9419 4 2009
¢ ¢
|x ]=0.50969 |x |=2.78814 |x & & &
| =0.30054 |x | |x | |x | 5
14 2010 &
¢ ¢
¢ ¢
2011 &
5 18 R 0.9979 : :
¢ ¢
|x |=2.955083 |x |=1.617272 |x
e N O O O I T
18
3
100%
0
5 22 R 095
13
|x |=5.12416 |x |=4.24209 |x 4 9
| =1.188022 |x | [x | |x | 0
5 22
4 5

F4 20092011 FERAEZREFHEANTRHBESESKEFHRERKES
Table 4 Grey incidence degree analysis between rainfall, temperature, humidity, wind direction and velocity and
collections of winged Sitobion avenae in suction trap
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Year Rainfall Temperature Humidity Wind direction Velocity
2009 0.5351 0.508 0.4726 0.4467 0.4174
2010 0.5802 0.5024 0.4518 0.4842 0.416
2011 0.5359 0.5102 0.5117 0.4665 0.411
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