DOI:10.6661/TESFE.2002032 A& E sFormosan Entomol. 22: 391-400 (2002) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Effects of Temperature, Humidity, and Nest Material on Respiratory Rates of Odontotermes
formosanus Shiraki and Reticulitermes flaviceps Oshima [Research report]

mE - EZE - EMBERETABESRNABTRERZZE [(RES]
Da-Yuan Lin and Wen-Jer Wu*
MK ~ BEB*
*BHEEE-mail [ wuwj@ccms.ntu.edu.tw
Received: 2002/10/23  Accepted: 2002/12/09  Available online: 2002/12/01

Abstract

Trace gases released by termites affect the constitution of trace gases in the atmosphere. Thus we should determine the
effects of environmental factors on the respiratory rates of termites when presuming the gas production of termites via their
respiratory rate. Effects of temperature, humidity, and nest materials on the respiratory rate of the termites Reticulitermes flaviceps
Oshima and Odontotermes formosanus Shiraki were studied. The respiratory rate of O. formosanus was significantly higher than
that of R. flaviceps under four constant temperatures. The respiratory rate was also influenced by humidity. In high humidity, the
respiratory rate of O. formosanus was higher than that of R. flaviceps, but they did not significantly differ in low humidity. When
termites were incubated with their intact nest materials in the incubation vessel, the respiratory rates of these two species rose
significantly. However, screened or sterilized nest materials had negative effects on the respiratory rates of O. formosanus,
indicating a relationship between termites and microbes in nest materials. Treatments of nest materials had no significant effects
on R. flaviceps. Maybe the nest materials themselves can affect the respiratory rate of R. flaviceps.
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Fig. 1. Scheme for determination of respiratory rates of termites.
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Table 1. Carbon dioxide production rates and O, consumption rates (%g'1h'1) of Reticulitermes flaviceps and
Odontotermes formosanus under four different temperatures (mean + SD)

Temperature Reticulitermes flaviceps Odontotermes formosanus
(0) Co, 0, CO, 0,
15 0.057 £ 0.018 a 0.060 + 0.023 a 0.071 £ 0.019 a 0.065 + 0.003 a
20 0.120 £ 0.035 b 0.125 £ 0.033 b 0.136 £ 0.014 b 0.133 £ 0.011 b
25 0.163 £ 0.024 b 0.162 £ 0.021 b 0.209 £ 0.015 ¢ 0.217 £ 0.019 ¢
30 0.332 £ 0.041 ¢ 0.315 + 0.047 ¢ 0.342 + 0.033 d 0.326 + 0.019 d

Means within a column followed by the same letter do not significantly differ at the 1% level by least
significant difference (Scheffe’s method).

£ 25C4BTREET 2 BEM ZSILBERRE(%g ') (mean £ SD)
Table 2. Carbon dioxide production rates (%g'1h'1) of Reticulitermes flaviceps and Odontotermes formosanus at 25°C
and four different humidities (mean + SD)

Relative humidity (% RH) Reticulitermes flaviceps Odontotermes formosanus

0 0.092 £ 0.005 b 0.082 £ 0.004 b
12.5 0.110 £ 0.008 b 0.094 £ 0.004 b
75 0.176 + 0.027 a 0.205 + 0.015 a
95 0.168 + 0.023 a 0.209 + 0.015 a

Means within a column followed by the same letter do not significantly differ at the 1% level by least
significant difference (Scheffe’s method).
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Table 3.  Oxygen consumption rates (%g'1h'1) of Reticulitermes flaviceps and Odontotermes formosanus at 25°C and

four different humidities (mean £ SD)

Relative humidity (% RH)

Reticulitermes flaviceps

Odontotermes formosanus

0 0.092 £ 0.003 b
12.5 0.110 £ 0.006 b
75 0.178 + 0.022 a
95 0.176 + 0.024 a

0.081 £ 0.005 b
0.095 + 0.002 b
0.194 + 0.020 a
0.217 + 0.019 a

Means within a column followed by the same letter do not significantly differ at the 1% level by least

significant difference (Scheffe’s method).

= TREMREY 2 BRETFRER L HE

Table 4. The influence of four nest material treatments on respiration rates (%g'1h'1) of Reticulitermes flaviceps and

Odontotermes formosanus (mean + SD)

Nest Reticulitermes flaviceps Odontotermes formosanus
material CO, production 0, consumption CO, production 0, consumption
treatment rates rates rates rates
None 0.163 + 0.023 b 0.152 + 0.026 b 0.209 + 0.015 ab 0.217 + 0.019 ab
Screened 0.201 + 0.015 ab 0.195 + 0.013 ab 0.188 + 0.015 be 0.182 + 0.013 be
Intact 0.219 £ 0.010 a 0.214 £ 0.015 a 0.245 £ 0.017 a 0.244 £ 0.020 a
Sterilized 0.188 + 0.014 ab 0.188 + 0.018 ab 0.164 + 0.012 ¢ 0.156 + 0.016 ¢

Means within a column followed by the same letter do not significantly differ at the 1% level by least

significant difference (Scheffe’s method).
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Effects of Temperature, Humidity, and Nest Material on
Respiratory Rates of Odontotermes formosanus Shiraki and
Reticulitermes flaviceps Oshima

Da-Yuan Lin and Wen-Jer Wu' Department of Entomology, National Taiwan University, Taipei 106, Taiwan, R.0.C.

ABSTRACT

Trace gases released by termites affect the constitution of trace gases in
the atmosphere. Thus we should determine the effects of environmental
factors on the respiratory rates of termites when presuming the gas
production of termites via their respiratory rate. Effects of temperature,
humidity, and nest materials on the respiratory rate of the termites
Reticulitermes flaviceps Oshima and Odontotermes formosanus Shiraki were
studied. The respiratory rate of O. formosanus was significantly higher than
that of R. flaviceps under four constant temperatures. The respiratory rate
was also influenced by humidity. In high humidity, the respiratory rate of O.
formosanus was higher than that of R. flaviceps, but they did not
significantly differ in low humidity. When termites were incubated with their
intact nest materials in the incubation vessel, the respiratory rates of these
two species rose significantly. However, screened or sterilized nest materials
had negative effects on the respiratory rates of O. formosanus, indicating a
relationship between termites and microbes in nest materials. Treatments of
nest materials had no significant effects on R. flaviceps. Maybe the nest
materials themselves can affect the respiratory rate of R. flaviceps.

Key words: termites, respiratory rate, temperature, humidity, nest material
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