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Effects of freezing and thawing in different frequency and temperature
gradients on the survival of winterform pear psylla
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Abstract In order to investigate the effects of freezing and thawing on the survival of winterform pear psylla,
based on the determination of the supercooling point (SCP) and mortalities at — 20C, four freezing-thawing
gradients (— 20C /2C, —20C/5C, —20C/10C, —20C/20C) and three frequencies (1, 2, 3 h) were
designed to explore the effects of rapid freezing-thawing on the survival of winterform pear psylla. The results
showed that the supercooling points of winterform pear psylla were mainly distributed from —14°C to —12C ; the
median lethal time (LTs,) of pear psylla was 6.9 h at —20C ; the mortalities of winterform pear psylla after rapid
freezing-thawing treatments for six times at a 1 h interval were significantly lower than for three or two times
followed by continuous low-temperature treatment; the mortalities under the temperature gradients of —20C/
10C and —20°C /20C were significantly lower than that under —20C /2'C and —20C /5C. It indicted that the
shorter of the interval for rapid freezing and thawing plus higher frequency would benefit the survival of
winterform pear psylla, and the greater the difference in the gradient of freezing-thawing temperature, the higher
the survival rate. The results of this study are helpful for understanding the ability of winterform pear psylla to
adapt to the extreme conditions and sudden temperature changing, and can provide a theoretical guidance for
predicting its survival, monitoring, and control of pear psylla.
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