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(Orthopera:Acrididae)

LI Shuang** CAI Meng-Ting MA Wan-Ying JI Rong***

(College of Life Sciences, Xinjiang Normal University; Key Laboratory of Conservation Biology and Management for Xinjiang

Special Species; International Research Center for Cross-border Pest Management in Central Asia, Urumgqi 830054, China)

Abstract [Objectives] To clarify difference in heat tolerance and enzyme activity between Calliptamus italicus and
Gomphocerus sibiricus. [Methods] The mortality and POD, SOD, and CAT, enzyme activity of C. italicus and G. sibiricus
were measured by placing adults in a climate cabinet and subjecting them to 3°C temperature increments for 4 h. The
temperature ranges to which insects were exposed were 27-48°C for C. italicus and 24-42°C for G sibiricus. [Results] The
mortalities of C. italicus and G. sibiricus were significantly different (P<0.05). The LTsoand LTy, of C. italicus were 48.76°C
and 50.67C, respectively, for females, and 47.90°C and 50.53°C for males. The LTsyand LTy, of G. sibiricus were 39.21°C and
42.10°C, respectively, for females, and 36.11°C and 41.43°C for males. POD, SOD, and CAT, activities of C. italicus and G.
sibiricus males first increased, then decreased, whereas the POD activity of C. italicus females first decreased, then increased,
with temperature. Within the temperature range of 27°C to 42°C, POD and SOD activity rapidly rose to 54.69% and 23.54%,
respectively, in G. sibiricus. CAT activity rose to 27.02% in C. italicus. [Conclusion] C. italicus is more heat tolerant than G.
sibiricus.
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Fig. 1 Adult mortality of Calliptamus italicus and Gomphocerus sibiricus at different temperatures
+ LSD
Duncan’s P 0.05 * t-
P<0.05
Date are presented as mean ¥ SE, and followed by different small letters indicate significant difference between different
temperatures at the 0.05 level (LSD and Duncan’s multiple range test, P<<0.05), * indicate significantly different at 0.05

level between females and males exposed to same temperatures in the same grasshopper or between C. italicus and G
sibiricus exposed to same temperatures in the same sex.
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Tablel Regression equationsbetween temperature and survival rate of Calliptamusitalicus
and Gomphocerus sibiricus

& Species P51 Sex [7] )9 77 F2 Regression equation R LTs, LTy
= F e Q X,=3 311.4634/(1+EXP(23.7927-0.307548X,)) 0.9986 48.76 50.67
Calliptamus italicus 3 X,=3 975.8033/(1+EXP(19.6722-0.2231971X;))  0.9958  47.90  50.53
PG F P b ? X,=2 209.8523/(1+EXP(16.3886—0.203891X,)) 0.9908 39.21 42.10
Gomphocerus sibiricus 3 X,=1.0775/(1+EXP(12.1479-0.332422X,)) 0.9844 3611  41.43
27~39 POD
P<0.05 27~42
P<0.05
27~39 SOD
39
30
SOD POD 36
27~39 SOD POD
P<0.05 33 36 H,0, AH,
P<0.05 Claravon-Mathews et al.
27~42 CAT 1997 SOD 0, SOD
H,0,
CAT P<0.05 Mccord and Fridovich, 1969 .
P>0.05 SOD
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Table3 Increaserate of three enzymesin females and males of Calliptamus italicus and Gomphocerus sibiricus
exposed to different temperatures

BTG 38 /98 % Increase/Decrease rate of enzymes (%)

B (°C) B KA Calliptamusitalicus PE{(1F) 742 Gomphocerus sibiricus
Temperature POD SOD CAT POD SOD CAT
? 3 ? 3 ? 3 ? 3 ? 3 ? 3

24-27 -9.49 15.82 2897 542 -0.68 -10091
27-30 1.87 4556 40.52 18.53 1834 3570 65.73 -16.11 35.67 -10.59 -8.18 19.25
30-33 -2294 -17.56 6.73 -23.48 16.92 044 -19.83 -3642 1048 10.19 65.10 14.88
33-36 -16.67 648 -17.92 -10.10 -28.79 -25.76 -4.21 43.64 -24.09 1141 -20.54 -14.42
36-39 40.00 -1391 -1536 9.89 7.02 1598 -151 -0.63 9.81 -33.28 -491 -5096
39-42 -21.43 -18.18 1596 -5.05 -487 -17.48 -30.77 -26.11 -4145 7.41 0.60 4522
42-45 - 1.68 6.17 -551 -0.13 1.78 3.26 - - - - _ _
45-48 -5.98 6.98 196 056 -5.95 0.99 - - - - - -

The negative and positive values indicate decrease and increase, respectively.
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