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Abstract

Effects of temperature, humidity,
population biomass, and nest materials
on the respiratory rate of termites
Reticulitermes flaviceps Oshima and
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Odontotermes formosanus Shiraki were
studied. The respiratory rate of O.
formosanus was significantly higher
than that of R flavicgps under four
constant  temperatures. In  low
temperature, O. formosanus with a
larger population biomass consumed
more oxygen than the same species with
a small population biomass, indicating
that group effects may involve in the
process of respiration. In low humidity,
respiratory rate of O. formosanus would
have a more significant decrease than
that of R flavicgps When termites
incubated with their intact nest materials
in an incubation vessdl, the respiratory
rates of these two species were rising
significantly. However, screened or
sterilized nest materials had distinct
effects on the respiratory rates of these
termites. In addition, R. flavipes and
Nasutitermes parvonasutus consumed
significantly much mass of Schefflera
octophylla (Lour) Harms than that of
other three woods, Meliosma squamu-
lata Hance, Castanopsis carlesii var.
sessilis Nakai, and Litsea acuminata
(Blume) Kurata. Reticulitermes flavi-
ceps consumed significantly much mass
of wood under 100% RH.

Key Words: Termites, Forest Eco-
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Biomass, Respiratory rate.
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Table 1. O, consumption rates and CO, production rates (% / g x h) of
Odontotermes formosanus under four different temperatures (Mean *

SD)
() CO, production rates O, consumption rates
0.3¢g 0.69 0.3g 0.6¢g
15 0.07+£0.02a 0.07+0.01a 0.07 £ 0.003aA” 0.09+ 0.01 aB
20 0.14+£0.01b 0.14+£0.03b 0.13+0.01b 0.15+0.01b
25 0.21+£0.02c 0.19+£0.03b 0.22+0.02c 0.19+0.01c
30 0.34+0.03d 0.33+0.05c 0.33+0.02d 0.32+0.03d

Means within a column followed by the same letter are not
significantly different at 5% level by least significant difference (LSD).

#Significant

difference between the O,

populations with 0.3 g and 0.6 g population biomass.

consumption rates of
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Table 2. O, consumption rates and CO, production rates (% / g x h) of
Reticulitermes flaviceps under four different temperatures (Mean +

SD)
() CO; production rates O, consumption rates
0.39 0.69 0.39 0.69
15 0.06 + 0.02 a 0.07+0.01a 0.06 +0.02 a 0.06 £ 0.02 a
20 0.12+0.04b 0.13+0.03b 0.13+0.03b 0.13+0.02b
25 0.16+0.02b 0.16 £0.03b 0.22+0.02b 0.15+0.03b
30 0.33+0.04d 0.30+0.04c 0.33+0.05c 0.28+0.03¢c

Means within a column followed by the same letter are not
significantly different at 5% level by least significant difference (LSD).

25 95% RH
(% / gx h)(Mean £
SD)
Table 3. O, consumption rates (% / g x h) and CO, production rates of

Reticulitermes flaviceps and Odontoter mes formosanus under 25
95% RH, with four different population biomass (Mean + SD)

R. flaviceps O. formosanus
Population CO, 0, CO: O
biomass(g)  production consumption production consumption
rates rates rates rates
0.15 0.18+0.01 0.18+0.01 0.20+0.01 0.20+0.01
0.30 0.16 £ 0.02 0.15+0.03 0.21+0.02 0.15+0.03
0.60 0.16 £ 0.03 0.18+0.01 0.19+£0.01 0.18+0.01
1.20 0.18 £ 0.02 0.18 £ 0.02 0.22 + 0.02 0.18 £ 0.02
25 4

(% / g x h)(Mean = SD)

Table 4. O, consumption rates and CO, production rates (% / g x h) of
Reticulitermes flaviceps under 25 , four different humidity (Mean *

SD)
Relative humidity (% RH) CO; production rates O, consumption rates
95 0.17+0.02a 0.18+0.02 a
75 0.18+0.03 a 0.18+0.02a
12.5 0.11+0.01b 0.11+0.01b
0 0.09+0.01b 0.09+0.003b

Means within a column followed by the same letter are not significantly
different at 5% level by least significant difference (LSD).
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Table 5. O, consumption rates and CO, production rates (% / g x h) of
Odontotermes formosanusunder 25 , four different humidity (Mean £

SD)
Relative humidity (% RH) CO; production rates O, consumption rates
95 0.21+0.02a 0.22+0.01a
75 0.20+0.02a 0.19+0.02a
12.5 0.9+£0.004 b 0.10+0.002 b
0 0.08+0.004 b 0.08+0.005b

Means within a column followed by the same letter are not significantly
different at 5% level by least significant difference (LSD).

Table 6. The influence of four nest material treatments on the respiration rates
(% / g x h) of Reticulitermes flaviceps and Odontotermes formosanus

(Mean + SD)
Nest R flaviceps O. formosanus
material CO; 02 CO; 0.
treatment production ~ consumption production consumption
rates rates rates rates
None 0.16+0.02¢c 0.15+0.03¢c 021+0.02b 022+0.02b
Screened 020x00lab 020+001a 019%001b 0.18+0.01b
Intact 022+00la 021+x00la 024+002a 0.24x0.02a

Sterilized 0.19+0.01bc 019+002a 016+0.01c 016+0.01c

Means within a column followed by the same letter are not significantly
different at 5% level by least significant difference (LSD).

4 (N =10)
Table 7. The consumption rates of workers of Reticulitermes
flavicepsto 4 species of woods (N = 10)

_ Weight of workers Consumption rate
Wood species _
(mQ) (mg/wk/50 termites)
Schefflera octophylla 99.4+19 44.7 £ 6.1a
Meéliosma squamulata  112.8 + 18.9 42.7+ 3.7a
Castanopsis carlesii 1154 + 26.2 32.2+ 4.6b
Litsea acuinata 1024+19 30.0+5.1b

Means within a column followed by the same letter are not
significantly different at 5% level by Duncan’s multiple range tests.
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Table 8. The consumption rates of workers of Nasutitermes
parvonasutusto 4 species of woods

Weight of workers ~ Consumption rate

Wood species (mQ) (mg/wk/50 termites)
Schefflera octophylla 7 1130+ 19 34.1+4.6a
Meéliosma squamulata 4 1145+ 35 222+ 1.2b
Castanopsis carlesii 5 1129+ 1.6 15.3+ 3.0bc
Litsea acuinata 5 116.2+4.2 140+ 7.1c

Means within a column followed by the same letter are not
significantly different at 5% level by Duncan’s multiple range tests.

Table 9. Effects of different water content on the consumption rate
of Castanopsis carlesii by workers of Reticulitermes flaviceps

Water in woods Weight of workers Consumption rate
(%) (mQ) (mg/wk/50 termites)
100 9 107.3+19.6 39.3+5.0a
50 10 1154 + 26.2 32.2+4.6b
20 10 103.6 + 24.5 33.4+4.7b
0 10 111.9+£19.9 31.6+6.3b

Means within a column followed by the same letter are not
significantly different at 5% level by Duncan’s multiple range tests.

Table 10. Effects of different water content on the consumption rate
of Castanopsis carlesii by workers of Nasutitermes parvonasutus

Water in woods Weight of workers Consumption rate
(%) (mQ) (mg/wk/50 termites)
100 6 110.2+5.9 14.2 + 6.1ab
50 4 1129+ 1.6 153+ 3.7a
20 7 113.5+10.6 12.3+ 4.6ab
0 6 118.6 + 4.7 11.3+5.1b

Means within a column followed by the same letter are not
significantly different at 5% level by Duncan’s multiple range tests.
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