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Acclimation induces tolerance to extreme temperatures and
low storage temperature conditions in
Paracarophenax alternatus Xu and Zhang
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Abstract: [ Aim] Paracarophenax alternatus is the first species reported to parasitize and kill Monochamus alternatus eggs. Studies
on acclimation effects in P. alternatus resulting in extreme temperature tolerance and low-temperature storage may help assess the po-
tential geographical distribution or application area, and provide a basis for insights into large-scale transportation and storage dura-
bility of this mite. [ Method] After acclimatisati on at different temperatures, survival rates of P. alternatus were recorded following
exposure to extreme temperatures. The number of adult mites released from the expanding abdomen of P. alternaius and survival rates
of adult female mites were compared under different low-temperature conditions. [ Result] Survival rates of adult female mites ex-
posed to high temperatures increased 1.26-fold after acclimatisati on at 30 “C for 36 h. Survival rates of adult females exposed to ex-
tremely low temperatures significantly increased (2.08-fold and 2.13-fold) after acclimatisati on at 10 °C for 96 h and 120 h. Low-
temperature storage effects were assessed using the expanding abdomen as a storage object. The number of emerging mites gradually

and significantly decreased with increasing storage time. When female adult mites were used as storage objects, the survival rates of
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adult females were 65.10% at 10 °C for 30 d and 84.21% at 4 °C for 30 d. [ Conclusion] P. alternatus showed high temperature a-

daptability. Short-term temperature acclimatisati on can markedly increase its tolerance to extreme temperatures. The expanding ab-

domen is suitable for short-term storage, and adult females are suitable for medium- and long-term storage.
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Fig.1 Survival rate of P. alternatus adult females exposed to 42 °C for 3 h after different acclimatisation treatments
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Fig.2 Survival rate of adult P. alternatus females exposed to —10 °C for 3 h after different acclimating treatments
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Table 1 The number of P. alternatus adults emerged from inflated abdomen stored at different temperatures

peXleing | TAA# IR Storage temperature/°C
Storage time/d 0 5 10

5 193.0+5.9Aa 180.0+5.3Aa 193.3+3.0Aa
10 180.3£3.5Aa 175.7+3.0Aa 164.3+7.8Ab
15 157.3+6.5Ab 150.7+6.6Ab 142.3+6.2Ac
20 123.7+3.3Ac 120.3+5.5Ac¢ 76.3+6.4Bd
25 100.3+4.9Ad 78.3+6.1Bd 40.3+3.7Ce
30 22.3+4.3Be 48.0+4.6Ae 19.3+£3.0Bf

BoE AP RE AR EZE R TR N 28 5 B VR RIAT FUE /NG 3R 22 5 B VEIR) 91 oS, 25 5 B PR AT LSD 4858 (P=0.05)

Numbers are means*standard error. The capital letters are peer comparison of difference significance, and the lowercase letters are comparison a-

mong the same column. Upper case letters indicate between—column, lower case letters indicate within—column comparison outcomes. The differences

were tested by LSD method (P=0.05).
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Fig.3 Survival curves of P. alternatus female adults stored at different temperatures
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