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Abstract By comparing the supercooling points and freezing points of Peristenus spretus Chen et van Achterberg
pupae, female and male adults, and the diapaused pupae of different ages at different rearing temperatures, we
aimed to identify the differences among pupae, adults, and diapaused pupae in terms of cold hardiness. The results
showed that the SCP and FP of pupae were lower than those of adults, and SCP and FP of diapaused pupae were
lower than non-diapaused pupae at different rearing temperatures. No difference was observed in the SCP and FP
between female and male parasitoids. The SCP and FP of diapaused pupae were reduced gradually with diapause
prolongation. The lowest average SCP and FP were (—23.3640.60)C and (—22.9240.65)C when P. spretus
pupae diapaused for 150 days. The results provide insights into the forecast of the overwintering distribution of
P. spretus in China. Moreover, the results can also provide valuable information for mass rearing and storage of
diapaused pupae of P. spretus.
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Table 1 The supercooling points and freezing points of Peristenus spretus at different pupal stages at different temperatures

WE/C AT ] 5 ¥/ 'C Supercooling point(SCP) 45K/ C  Freezing point(FP)
Temp- INpeL] R/ 3k FHIE e/ ME R fE FH{E FoME RRME
erature Pupal stage No. tested Mean+SE Minimum Maximum Mean=+SE Minimum Maximum
27 Ep:t| 42 (—21.63%0. 18)aA —24.11 —19. 10 (—20. 0470. 24)aA —22.35 —17.00
Hit 32 (—21. 8340. 28)abA —24.10 —16. 66 (—19. 8440. 27)aA —22.56 —17.31
Je 30 (—22.5440.17)cB —23.97 —20.48 (—21.58%0. 21)bB =23, 57 —21. 30
23 RiH 74 (—22.2240.17)bB —24.99 —18.21 (—21.1840. 22)bB —25.77 —16. 18
it 72 (—21.4940. 18)aA —24. 56 —17.69 (—19. 2440. 24)aA —23.43 —14. 04
Ja i 30 (—21.5940. 22)abA —23.79 —19.31 (—20.5240. 31)aA —23.23 —17.68
19 A H 70 (—22.15%0. 15)bA —24.04 —18.18 (—21.14=0. 17)bA —23.41 —17.93
it 59 (—22.2740. 13)bA —25.28 —19.01 (—21. 25740. 20)bA —24. 86 —17.44
Ja 40 (—22.1620. 21)bcA —24.32 —18. 20 (—21. 2840. 22)bA —23.40 —17.72
15 A H 30 (—22.6740.09)bB —23.68 —21.83 (—21.6340. 20)bB —23. 34 —18.99
it 31 (—22.337%0. 22)bB —24. 36 —19. 69 (—21.3140. 24)bB —23. 87 —18. 27
e 45 (—21. 46%0. 24)aA —24. 20 —17.76 (—20. 2840. 18)aA =23, 21 —16. 26

D) AR KRS 7R3 5] G FR 5L T S0 (R I 40T A v 20 s o 45 VK R 22 5 38 L A R B8/ NS 5 B R AN TR ) — S 073 v 0 s

ZEVK S RN B 3 (P<0. 05),

The same capital letters indicate no significant difference in the supercooling points and freezing points between different pupal stages reared

at the same temperature. The same lowercase letters indicate no significant difference in the supercooling points and freezing points of the

same pupal stage at different temperatures (P<Z0. 05).
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Table 2 The supercooling points and freezing points of diapaused pupae of Peristenus spretus at time of diapause
. ‘ . ) ¥ HIE/ C  Supercooling points(SCP) 45K/ C  Freezing points(FP)
A TV it G A YNTE e i YN R e
Time of diapause No. tested H_Z ; - . H.Z . X .
Mean=+SE Minimum Maximum Mean=+SE Minimum Maximum
30 19 (—20.9240. 54)a —24. 61 —12. 64 (—19. 98£0. 58)a —23.68 —15.62
60 30 (—20.81%0.31)a —23.50 —16. 32 (—19. 60£0. 27)a —21. 69 —16. 19
90 26 (—22.3640.21)b —23.85 —20.13 (—21.77%£0. 23)b —23.62 —19. 16
120 19 (—22.89£0.200b —24. 66 —20.75 (—22.297+0. 24)be —24. 41 —20. 66
150 10 (—23.36=40.60)b —26. 30 —20. 36 (—22.9240. 65)c —26.19 —19.52

D AR /NG TR R S v B R B VKA 22 57 R 3 (P<C0. 05),

The same lowercase letters indicate no significant difference in the supercooling points and freezing points of diapaused pupae (P<Z0. 05).
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Table 3 The supercooling points and freezing points of three-day-old adults of Peristenus spretus at different rearing temperatures

] T/ C . g w8415/ C  Supercooling points(SCP) ZEYK 5/ C  Freezing points(FP)

Sor Memparine P TN N Tl BMI RO
No. tested Mean=+SE Minimum Maximum Mean=+SE Minimum Maximum

piidic3 27 80 (—18.8940. 13)bA —21.63 —16.18 (—17.91£0. 15)bA —20. 86 —16.63
Male 23 35 (—17.63%0. 18)aA —19.74 —15. 27 (—16. 39740. 21)aA —19. 23 —13.56
19 54 (—20.08%0. 36)cB —23.23 —13.81 (—18.9240. 39)cB —23.40 —13.01
15 30 (—17.2840.47)aA —22.72 —13.23 (—16.1840. 49)aA —21.71 —11. 84
I e 27 50 (—18. 6340. 14)bA —21. 00 —16. 82 (—17.7240. 15)bA —20. 20 —16. 00
Female 23 30 (—17.87=40. 26)aA —20. 58 —14.15 (—16. 4740. 30)aA —19.59 —12.33
19 37 (—18.4140. 17)abA —20. 57 —15.35 (—17.032£0. 19)abA —19. 37 —14. 68
15 30 (—18.9940. 37)bB —22.45 —15.35 (—17.6740. 37)bB —21.12 —13. 86

1) FHIR PR 5 - B35 b [ T e e 5 0 ol ¥ 20 0 A5 UK R 25 5 AN 1035 AR A /NG - Bk 3 7R S [l T M e sl e e o o 00 A5 46 0K
MERARE(P<0.05),
The same capital letters indicate no significant difference in the supercooling points and freezing points between female and male adults at
the same temperature, The same lowercase letters indicate no significant difference in the supercooling points and freezing points of female
or male adults at different temperatures (P<Z0. 05).
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Table 4 The supercooling points and freezing points of adults and pupae of Peristenus spretus at different rearing temperatures

B/ C ] 8 H15 /' C  Supercooling points(SCP) ZEWK 5/ C  Freezing points(FP)
Temperature o Bk T BuME BokfE P BuME KA
Stage No. tested Mean=+SE Minimum  Maximum Mean=+SE Minimum  Maximum
27 Sl Adult 130 (—18.79£0. 10)0bA —21.63 —16. 18 (—17.8440. 11)bA —20. 86 —15. 63
i Pupa 104 (—21.9340. 13)abB  —24. 11 —19. 10 (—20. 40%0. 16)aB —22.56 —17.00
23 S Adult 65 (—17.7440. 15)aA —20. 58 —14. 15 (—16. 4340. 18)aA —19.59 —12. 33
1 Pupa 176 (—21.8140. 11)aB —24.99 —17.69 (—20. 2640. 17)aB —25.77 —14. 04
19 Jg L Adult 91 (—19. 40=£0. 24)cA —24. 32 —13.18 (—18.15%0. 26)bA —23. 46 —13.01
i Pupa 169 (—22.2040. 100bB —25.28 —18.18 (—21.2140.11bB —24. 86 —17. 44
15 A H Adult 60 (—18.1440. 32)aA —22.72 —13.23 (—16.9240. 32)aA —21.77 —11. 84
1 Pupa 106 (—22.05+0.14)abB  —24. 36 —17.76 (—20.96=+0. 16)bB —23.87 —16. 26
1) A IR RS S B R A [R] L BE T B L AR 1 Jo v 0 i s K i 2 S S 03 AR/ S 3 AN TR TRLBE T o L i 9 1o 2 0 i 45 ok i 22
SR BE , Duncan [CZHE b, P<0. 05,
The same capital letters indicate no significant difference in the supercooling points and freezing points of pupal and adults at the same tem-
perature. The same lowercase letters indicate no significant difference for the supercooling points and freezing points of pupae or adults at
different temperatures (P<0. 05).
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