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Impact of simulated warming on the population dynamics of grain aphid Sitobion
avenae and bird cherry-oat aphid Rhopalosiphum padi across latitudes

Han Zongli Tan Xiaoling Fan Jia Sun Jingrui Chen Julian®

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy
of Agricultural Sciences, Beijing 100193, China)

Abstract: In order to understand the impact of global warming on the population dynamics of the wheat
aphids, Sitobion avenae and Rhopalosiphum padi, in wheat fields across different latitudes, the field ex-
periments of temperature-elevation (Te) with infrared radiator heating device were conducted at two lati-
tudes: Langfang City (39°30' N, 116°36' E), Hebei Province and Yuanyang County (34°55'N, 114°15'E),
Henan Province. The population dynamics of S. avenae and R. padi were investigated in the two tested
areas with Te treatment (+2.00°C) and control in Langfang, and Te treatment (+1.18°C) and control in
Yuanyang, and the ratio value of two aphid populations was calculated during the peak stage. The re-
sults showed that, for S. avenae, warming advanced the initial appearance and peak period by 21 d, 7 d
in Langfang, and 14 d, 14 d in Yuanyang, respectively, but for R. padi, the advancement (by 31 d, 7 d)
only occurred in Yuanyang. Warming significantly increased the abundance of S. avenae at peak stage
and the peak values were increased by 139.21%, 77.83% in Langfang and 149.62%, 176.52% in Yuan-
yang, respectively; R. padi increased by 157.31%, 130.16% only in Langfang, but the ratio value of R.
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padi to S. avenae was significantly decreased by 43.21% in Yuanyang. The results indicated that warm-

ing benefited both aphid populations at the relative higher latitude like Langfang, but only benefited S.

avenae population at the relative lower latitude like Yuanyang.

Key words: global warming; Sitobion avenae; Rhopalosiphum padi; occurrence period; population dy-

namic
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Fig. 1 Layout of wheat field experiments with infrared radiator heating device at Langfang and Yuanyang experimental stations
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Fig. 2 Dynamics of mean temperature and average relative humidity at Langfang and Yuanyang experimental stations

—e— 8 Elevated —#XFH& Control

§350‘ a Y Langfang 800 7 ¢ JFPH Yuanyang
1 2 300 700
H S 600
250
S
o
5 |
& < 150 300 -
%‘if g 1007 200 -
#®E 50 100 -
=
0 - 0
0 T O WV~ >N QN O n O~ o O o (=) [} o~ < — [~=] gl N
T TR TR T 99 3773 @ 3 7 9
NN N T S T T T N n n n O o on o <t <t <t ) w v w
.
” 5338: b JEL Langfang 400 7 d JRPFH Yuanyang
5 350 1 3507
&= 300 1
300 -
B = 50 250 1
S - 1
& £ 200- 200
= 150 - 150
& < 100 100 1
% = 504 50 1
< 0_ 0_
> z3ggztRRAsoggg 29825858324
NN N <t < S T T N n o n O o o o < Al < w w w w

H#H (H-H) Date (month-day)

3 RN ESEX LTRSS Ei X RETRE S ZKEFARSEE TSN
Fig. 3 Population dynamics of wheat aphids at Langfang and Yuanyang experimental stations
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