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Study on physiological and ecological phenotypes of the wheat aphid
Sitobion avenae ( Fabricius) and its correlation under temperature

amplitudes
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and College of Life Science Shanxi University Taiyuan 030036 China; 2. College of Plant Protection
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Abstract: Diurnal temperature fluctuation is one of the main features of climate warming. Scientists pay
more attention to the impact of temperature fluctuation on organisms. However compared with the constant
temperature the effect of the temperature amplitude on insect life history is still limited. Therefore we
had simulated different temperature amplitudes ( +0C  +£6°C  +12°C) with the same mean temperature
(22%C) and had firstly studied the effect of temperature amplitudes on the physiological indexes ( thermal

tolerance respiration) and ecological indexes ( development survival life span reproduction population
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parameters) of the wheat aphid Sitobion avenae ( Fabricius) . The results showed that compared to

temperature amplitudes + 0°C and + 12°C  temperature amplitude + 6°C significantly improved the

survival longevity reproduction net reproduction rate and generation time. Compared with other
treatments temperature amplitude +12°C significantly hindered the development of the nymphs inhibited
survival shortened the longevity reduced reproduction and significantly reduced the intrinsic growth
rate net reproduction rate and generation time. However the temperature amplitude +12°C significantly
increased the heat and cold resistance and respiration rate. It was also found that the improvement of cold
tolerance was at the cost of longevity in different temperature amplitudes in the adult. It could be seen that
insect population dynamic prediction models in the previous based on the constant temperature have
limitations. As a necessary factor diurnal temperature fluctuation should be considered into the population
dynamic prediction models to improve the accuracy of insect field prediction and the precision of biological
risk assessment due to climate change.
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3 N N
Fig. 3  Effect of different temperature fluctuations on CTmax SCP FP and respiration of Sitobion avenae adult
(P <0.05) . Note: Different letters above the bar indicated
significant differences ( P <0. 05) .

4 N N
Fig. 4 Effect of different temperature fluctuations on nymph development time adult longevity fecundity
and survival rate of Sitobion avenae
(P <0.05) , Note: Different letters above the bar indicated significant
differences ( P <0. 05) .
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Fig. 5 Effect of different temperature fluctuations on nymph development time adult fecundity and adult
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Table 1 Linear association among of phenotypes in Sitobion avenae
Phenotypes Linear regression equation R’ P
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