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Stigma structure and response of respiratory metabolism of
Gomphocerus sibiricus to high temperature stress
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Abstract [Objectives] To explore the stigma structure and response of the respiratory metabolism of Gomphocerus
sibiricus to high temperature stress. [Methods] Stigma structure was observed via scanning electron microscope (SEM), and
O, uptake rates, CO, release rates, metabolic rates, and respiratory quotients, measured with a multi-channel insect respiration
apparatus (Sable Systems, USA). Respiratory measurements were made a 3 intervals within a temperature gradient of 18-42

[Results] G sibiricus has ten pairs of circular, or near circular, shaped stigmata. Filter apparatus inside stigma were clustered.
The respiratory metabolism of G. sibiricus first increased, then decreased, between temperatures from 18 to 42 . O, uptake
rates, CO, release rates and metabolic rates of male and female adults at 18  were significantly lower than those at the other

temperatures (P<0.05); corresponding values for females were 0.0022 mL/min 0.0019 mL/min and 0.0210 mL/(g - min), whereas
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those for males were 0.0016 mL/min 0.0016 mL/min and 0.0236 mL/(g - min). The respiratory metabolism of male and female
adults underwent little change between 21 and 27 , but respiration increased rapidly at temperatures over 30 . Metabolic
rates and O, uptake rates of male and female adults at 36  were significantly higher than those at other temperatures
(P<0.05); corresponding values for females were 0.0592 mL/(g - min) and 0.0071 mL/min, and for males were 0.1108 mL/(g - min)
and 0.0089 mL/min. However, CO, release rates of male and female adults were 0.0074 mL/min and 0.0067 mL/min,
respectively, at 39 ; significantly higher than at other temperatures (P<0.05). [Conclusion] G sibiricus is likely to remain
an important pest in Xinjiang alpine and subalpine grasslands despite global warming.

Key words respiratory metabolism, oxygen uptake rate, carbon dioxide release rate, temperature stress, substrate of respiration.

5
1991
2005 Stigma CASO-66
1989 0.2 mol/L
2004
0.2 mol/L
5% 4 2h 1% lh
2011 HCP-2
JSM-6360LV
1991 2010 1.2.2  F{AH) I 42 P 0% X 31 3R £ A 18 BY M) 5z
Gomphocerus sibiricus Tk
Orthoptera Gomphoceridae Sable System
International Inc
2001 HH-S2
2007 2008 110 mL/min 30 min
CO, 90 s
30 min
ExpeData CaS0Oq4
2007
18.8
MRES 7 ZE 18 21 24 27 30 33 36 39 42 9
ik R R & . . 18 °:d
2015 6 60 72 h
°24'N 93°31'E 2220 m 13 HiE4hmE
W AbE

121 FEMEESITNEBEMEN One-way ANOVA



- 839 -

LSD Duncan’s
P 0.05
t- P 0.05
SPSS17.0

2 HRE5QH
21 FEMTESITBEMSEH

10
1 1~8 1
1 A 1
Valve Sclerotized
pad Closer muscle

Filter apparatus
1 500

1 C

10 000
1 D~F

16kV. X3,000 5pm 0000 18/APR/06

v €
Poo00 18/ARRI0G

B 1 ABATESITBENMES

2.2 F{AF IF 2 FF R A 15 B X /S5 iR A 18 Y Wl iz

Tk

221 PHAFIIELE O, IR Y & K Xt /5 im 8 R I
MT O,

2
0,
18 0,
0.0022 mL/min  0.0016 mL/min
P<0.05
36 0.0071 mL/min  0.0089
mL/min
P<0.05
0, 21 24 27
P>0.05 30 42
P<0.05 42
0, P<0.05
P>0.05

:w Xﬂ;\,DOD ipm 0000 18/APR/0O6

Fig. 1 Scanning electron microscopic observation on stigma structur e of Gomphocerus sibiricus
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A. The outside view of abdomen spiracle (x2 000); B. The outside view of thorax spiracle (x200);
C-F. Filter apparatus (C.x1 500, D.x3 000, E.x5 000, F.x10 000).
Sti: Stigma; Teg: Intigument; Fa: Filter apparatus.
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Tablel Changesof respiratory quotient of Gomphocerus sibiricus at different temperatures
Group 18C 21°C 24°C 27°C 30C 33C 36°C 39°C 42°C

0.9301+  0.9096+  0.9865+  0.9961+  0.9634+  0.9244+  0.9389+  0.9806+  0.9347+
0.044a 0.041a 0.025a 0.028a 0.038a 0.029a 0.032a 0.024a 0.020a

0.9838+  0.9039+  0.9319+ 09189+  0.9936+  0.9270+ 0.9207+  0.9247+ 1.0435+
0.041a 0.036a 0.044a 0.026a 0.031a 0.023a 0.026a 0.061a 0.029a

Female
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=+ t- P 0.05
Data in the table are mean + SE, and followed by the same letters are no significant difference at the 0.05 level (independent-
sample t- test, P 0.05).
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