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Research progress on mite cold tolerance and its mechanism

TANG Si-Qiong LIANG Xin-Qi SU Jie ZHANG Jian-Ping’ ( Key Laboratory of Oasis Agricultural Pest
Management and Plant Protection Resources Utilization Xinjiang Uygur Autonomous Region College of
Agriculture Shihezi University Shihezi 832000 Xinjiang Uygur Autonomous Region China)

Abstract: Cold tolerance greatly influences the overwintering survival and distribution of mites. The major
indicators of cold tolerance for mites are the supercooling point and lethal temperature and time under low
temperature. Cold tolerance of mite is plastic which is affected by developmental stage diapause
seasonal changes and cold acclimation. However the change of cold tolerance involves the complex
changes of molecular level and the physiology-biochemical substance. Firstly this paper briefly introduces
the biological indicators for evaluating the cold tolerance of mites and the factors affecting the cold tolerance
of mites. Then it summarizes the physiological biochemical and molecular mechanisms relate to the
change of mite’s cold tolerance. Furthermore the problems that need to be further studied were discussed
and the ecological significance of the study on mite cold tolerance was prospected. It is expected to provide
the reference for the deep study of mite cold tolerance thus promoting the integrated control of harmful
mites and the utilization of predatory mites.
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1
Table 1 Supercooling point of mite at different developmental stages
(°C) Supercooling point
Female adult
. I I
Species Male References
Egg Larve Protonymph  Deutonymph
Non-diapause  Diapause adult
-27.6+ -24.0x -21.7% -22.9 % -22.8+ -23.1+ =-21.9% Broufas and
Euseius finlandicus 0.41 0.37 0.36 0.33 0.47 0.70 0.56 Koveos 2001a
-25.0+ -25.0x -24.2% -23.9+ -22.5+ Morewood
Phytoseiulus persimilis 1.22 1.41 1.09 0.71 0.90 1992
-27.1+ =257+ -22.0% -19.4 + -20.7 % -21.6+ -21.9%
Neoseiulus cucumerts 1.23 1.73 2.43 1.96 0.77 1. 40 1.63
-25.3 ¢ -19.1= -22.6+ -21.3+  White et al.
Teiranychus urticae 0.30 0.50 0.30 0.50 2018
-22.9+ -23.3+ Gotoh et al.
Neosetulus womersleyi 0.23 0.39 2005
Tyrophagus —35.6 -26.5 £ -24.2 + Eaton and
puirescentiae 0.40 0.40 0.50 Kells 2011
-23.3+ -21.7 + Coombs and
Phytosetulus macropilis 0.20 0.30 Bale 2014
-24.3 + -24. 1+ Hatherly et al.
Typhlodromips - - - - -
) 0.38 0.61 2004
montdorensts
“o o Note “— " indicated the supercooling point of mite was unknow. The same as below.
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Table 3 The effect of cold acclimation on supercooling point of mite
(C) (d) (°C) Supercooling point
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Species ) References
temperature time Non-acclimation acclimation
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15 7 - -5.0+0.7 Deere et al. 2006
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Hatherly et al.
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Table 4 Changes in cryoprotective compounds and related genes of mites after cold stress or during the winter
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