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Interspecific competition between Aphis gossypii Glover and
Acyrthosiphon gossypii Mordviiko at different temperatures

Dxkx

FENG Li-Kai'™ GAO Gui-Zhen”™ LU Zhao-Zhi* JIA Hui-Min' WANG Pei-Ling'™"

(1. Key Laboratory at Universities of Xinjiang Uygur Autonomous Region for Oasis Agricultural Pest Management and Plant Protection
Resource Utilization, College of Agriculture, Shihezi University, Shihezi 832000, China; 2. Key Laboratory of Biogeography and
Bioresource in Arid Land, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, China)

Abstract [Objectives] Aphis gossypii Glover and Acyrthosiphon gossypii Mordviiko coexist on cotton. This article aims to
quantify their population dynamics, the proportion of alates produced and their spatial distribution on cotton plants at
different constant temperatures, both when in isolation and in sympatry. The effects of temperature on competition between the
two species is analyzed and discussed. [Methods] The same initial number of Ap. gossypii and Ac. gossypii were introduced
to cotton plants at 21, 24, and 27°C, and their population dynamics, number of alates and spatial distribution record at fixed
time intervals. The intrinsic rate of increase (1), spatial distribution and proportion of alates produced were taken as indices
of competition. [Results] 7, of Ap. gossypii were larger than that of Ac. gossypii and coexistence had no significant effect on
the r,, of either species. The proportion of Ap. gossypii on cotton leaves was > 97%, whereas that of Ac. gossypii was 55%-

75%. Coexistence had no significant effect on the relative abundance of either species on leaves or stems, they both preferred
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the upper part of cotton plants. There were little differences between species. The proportion of Ap. gossypii increased with
temperature relative to that of Ac. gossypii, irrespective of whether the species were in isolation or in sympatry, and Ap.
gossypii had a greater preference for the upper part of the cotton. Coexistence had no effect on the distribution of Ap. gossypii
at 21°C and 27°C. However at 24°C, the ratio of Ap. gossypii increased on the lower part of cotton plants. The proportion
of alate Ap. gossypii declined significantly with increasing temperature whereas that of Ac. gossypii did not.
[Conclusion] Interspecific competition between Ap. gossypii and Ac. gossypii had no effect on the reproductive parameters
of either species but Ap. gossypii had stronger competitive ability at higher temperature. Temperature had little effect on
the spatial distribution of Ap. gossypii, and a limited effect on the vertical distribution of Ac. gossypii. Interspecific
competition and intraspecific competition increased the proportion of alate Ap.gossypii.
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Population dynamics of Aphis gossypii and Acyrthosiphon gossypii of single population at 21, 24 and 27°C
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Table 1 The r, of Aphis gossypii and Acyrthosiphon gossypii of single population at 21, 24 and 27°C
21 27
S- S- S-
Days 5 Acyrthosiphon 5 Acyrthosiphon 5 Acyrthosiphon

Aphis gossypii gossypii Aphis gossypii ossypii Aphis gossypii ossypii
5 0.487 0.399 0.416 0.495 0.497 0.383
10 0.304 0.224 0.328 0.075 0.352 - 0.602
15 0.265 0.179 0.217 -0.111 0.196 - 0.058
20 0.144 0.005 0.130 - 0.233 0.071 0.088
25 0.082 - 0.080 0.101 - 0.375 0.049 - 0.206
30 0.067 - 0.004 0.054 -0.177 0.053 -0.183
35 0.007 0.071 0.018 - 0.251 0.069 -
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Fig. 2 Population dynamics of Aphis gossypii and Acyrthosiphon gossypii of mix population at 21, 24 and 27°C
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Table 2 The ry, of Aphis gossypii and Acyrthosiphon gossypii of mix population at 21, 24 and 27°C

21 24 27
M- M- M- . M- M-
Days Aphis” Acyrthosigﬁon Aphis“ Acyrthosiphon gossypii Aphis“ Acyrthosigﬁon

gossypii gossypii gossypii gossypii gossypii
5 0.421 0.383 0.419 0.473 0.413 0.436
10 0.266 0.230 0.301 0.123 0.268 - 0.436
15 0.287 0.195 0.175 0.066 0.176 0.011
20 0.181 0.016 0.236 - 0.321 0.184 - 0.589
25 0.160 -0.173 0.133 -0.320 0.133 -
30 0.107 - 0.266 0.121 - 0.461 0.077 -
35 0.014 - 0.449 0.018 - 0.068 -
ti)=- 0206 P=0.841 0.05 ¢#,,=- 0.868 M-

P=0.406 0.05 ¢=-0.667 P=0.520 0.05 F>,=5.413 P=0.017 0.05 3
S- M-
t0=0.023 P=0.982 0.05 1,=1.256 S-
P=0.238 0.05 10=1.325 P=0.215 0.05 M-
4 21 24 27 F,=9.040 P=0.003 0.01 F,=9.223
P=0.002 0.01 21 24 27
50
S- t1o0= - 2.210, P=0.052 0.05 ¢#=1.156

F,=0.266 P=0.77 0.05
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3

P=0.275 0.05 #,=2.015, P=0.072 0.05
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Fig. 4 The proportion of single and mixed of Aphis gossypii and Acyrthosiphon gossypii on the cotton upper and
bottom at 21, 24 and 27°C
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