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The cold hardiness of overwinter ing larvae of A cantholyda posticalismatsumura

(Hymenoptera: Pamphiliidae) in Taian
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Abstract: The pine sawfly, A cantholyda posticalisM atsumura isone of the key insect pests foraging on the pine leaves, and it
ovew inters as larvae in the il of pine forest The oold hardiness of ovemw intering larvae can make direct effects on its
population and damage on the pine trees in the next year The supercooling cepability of the ovemw intering larvae were
detem ined and the location, the stadium and the mortality of the larvaew ere surveyed during thew inter in the pine forest

The results showed that the supercooling points (SCP) of the ovemw intering larvae were changeable with the nature
temperature during thew inter period The average SCP of the 4th , 5th and 6th instar ovenw intering larvae decreased from
-19.3 , - 20.3 and- 21.6 at the beginning of thewinter to - 22.5 - 24.8 and- 23.1 at the ovew intering
stage, regectively, and the freezing point (FP) from - 12.8 - 129 - 121 to - 141 - 16.8 - 15.3 |,

regpectively. The SCP of the overw intering larvae increased at the early pringw hen the air tenperature gotwamer. Surveys
during the ovemw intering period show ed that 53% of the ovew intering larvaew ere the 5th instar larvae, and othersw ere 4"
and 6" instar larvae The distribution of the ovenw intering larvae in the il weremainly at the base of the hillside (42. 1%)

w here the il was thick, and 28. 6% and 29. 3% at them iddle and top of the hillsidew here the s0il w as thin. The number of
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the ovew intering larvae under the crow n of a pine treew as different anong the different directions, 27%, 26.3%, 25.6%,
and 21. 1% of the larvae at the south, east, west and north, regectively. 42% of the dead larvaew ere infected w ith fungi,
and 28% and 29. 7% w ith bacteria and other facters

Key words A cantholyda posticalisM atsumura, ovew intering larvae death factors super cooling point

A cantholyda posticalisM atsumura
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Table 1 Head width and body length of different instar larvae
Stadium
Item 1 2 3 4 5 6
1% instar 2" instar 3 instar 4" instar 5" instar 6" instar
N umber of larvae 190 186 182 182 182 182
W idth of lava head (mm) 1.14+ 0.06 1.46% 0.06 1.85+ 0.07 2.24+ 0.14 2.58+ 0.19 2.80+ 0.20
Radix of increase 1.28 1.27 1.21 1.15 1.10
L ength of larva body (mm) 2.4+ 0.11 4.7+ 1.10 8.3+ 1.81 11.3+ 2.10 14.0+ 2.21 16. 0% 2.56

Radix of increase 1.96 1.77 1.36 1.24 1.14
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( 3 Table 2 The ratio of overwinter ing larvae at different stadium
Stadium 4% instar 5" instar 6™ instar
N umber of larvae 44 106 50
2.2+ 0.12 2.56+x 0.18 2.82+ 0.2
’ ’ ’ W idth of lava head (mm) 0 56+ 0.18 82+ 0
.8+ 0. .2+ 0. .5+ 0.
' 28.6%  29.3%. L ength of larva body (an) 9.8+ 0.22 11.2+ 0.6 13.5+ 0.52
42. 1% (%) Ratio 22.0 53.0 25.0
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Fig 1 Linear regression relation betw een body length or head
10 11 breadth and instar of rarva
112 ,12 2 ,
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Table 3 Thenumber of overwinter ing larvae at different direction under the crown of a pine tree

East
(%)
No. of larvae

South
(%)
No. of larvae

W est
(%)
No. of larvae

North
(%)

Directions of surv
& No. of larvae

Total
(%)
No. of larvae

Basic level 114(30. 4) 90(24.0) 93(24. 8) 87(23.2) 375(42. 1)
M iddle level 56(22.0) 71(27.8) 62(24.3) 66(25.9) 255(28. 6)
Tip level 64(24.5) 80(30.7) 73(28.0) 44(16.9) 261(29. 3)
Total 234(26. 3) 241(27.0) 228(25. 6) 188(21.1) 891
4
Table4 Themortality of larvae in field conditions
M onths
Item Total
10 11 12 1 2 3
No. of larvae checked 312 305 325 294 316 289 1841
Infected by fungi(%) 4.2(13) 3.6(11) 4.3(14) 5.1(15) 2.5(8) 4.8(14) 4.1(75)
Infected by bacteria(%) 2.6(8) 3.0(9) 2.2(7) 3.4(10) 1.9(6) 3.1(9) 2.7(49)
Death by other factors(%)  4.5(14) 2.6(8) 7.7(25) 1.7(5) 2.2(7) 5.5(16) 4.1(75)
(%) Total mortality 11.2(35) 9.2(28) 14. 2(46) 10. 2(30) 6.6(21) 13.5(39) 10. 8(199)
N umbers in the bracket are theNo. of dead larvae
2.4
) , 456
) 5 ) 456 (10
) -19.3 - 20.3 - 21.6 (12 ) - 225 - 248 - 231 , - 12.8
- 1229 - 12.1 - 141 - 16.8 - 15.3 , ,
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3.1 Table 5 SCP and freezing point (FP) of different instar larvae in
6 6 different month
4 5 6
10 [15] 3 scP( )
an Month FZP( ) 4™ instar 5" instar 6™ instar
' 9 ' 10 SCP - 19.3t+ 2.58 - 20.3+ 3.35 - 21.6% 3.02
FP - 12.8+ 3.83 - 12.9+ 2.36 - 12.1+ 3.21
3 12 SCP - 22.5+1.38 - 24.8+ 1.27 - 23.1t 2.25
FP - 14.1+ 2.57 - 16.8tf 2.54 - 15.3%+ 2.08
’ 3 SCP - 18.6+ 0.69 - 20.4+ 0.86 - 19.0+ 0.93

! ; FP__ - 10.7+ 1.22 - 10.5+ 2.88 - 10.2+ 2.53

25 - —o— HUfFRLAHIR SCP
20 | —&— H3¥ME Average soil. temperature

5 - 10 11 12 1 2 3
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Fig 2 Relation between SCP and average il tenperature
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