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Research on environmental factors regulating body temperature of oriental
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Abstract: To elicit the relationship between the body temperature of oriental migratory locust Locusta
migratoria manilensis and environmental factors in its natural breeding region, the instantaneous body
temperature of L. m. migratoria and eight ambient factors were investigated and detected using hand- or
sweep-net captured second to fifth instars, and adult L. m. manilensis. The results showed that body
temperatures of L. m. manilensis were higher in the daytime than in the evening at all tested stages.
The average body temperature of L. m. manilensis was above 26.5°C. The two highest peaks of body
temperature occurred in the daytime: 49.0°C at about 11 am, and 47.2°C at about 2 pm. The body tem-
peratures of nymphs increased with age. The average temperatures of 2nd->5th instars and adult were
36.9, 37.0, 37.6, 37.2, 38.0°C, respectively. Factor analysis indicated that temperatures of plant canopy
exert the principal effect on locust body temperature, especially the ground temperature. Wind speed
and plant height were the second-most important factors with plant heights showing an inverse relation-

ship with locust body temperature. This study disclosed the strongly relationship between temperatures
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of plant canopy and the locust body temperature.

Key words: Locusta migratoria manilensis; body temperature; factor analysis; ground temperature;
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Fig. 1 The body temperature of Locusta migratoria manilensis and ambient temperatures in breeding region
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Table 1 Component matrix about the Locusta migratoria manilensis body tempertaure with environment factors

F .4y Principal component

[ ¥ Factor
1 2 3
23S IR E Air temperature 0.689 0.158 0.235
FEAR T Z TERIEJE Temperature of the top of plant canopy 0.906 -0.130 -0.167
FELAk 762 HH R L EE Temperature of the middle of plant canopy 0.920 -0.055 -0.041
AR Ground temperature 0.927 -0.012 -0.052
23 HHEE Air RH -0.748 0.461 -0.028
Ho 2 Ground RH -0.792 0.099 -0.021
K Wind speed 0.289 0.638 0.393
FEFR S Plant height -0.320 -0.729 0.295
ZRIE R IR Body temperature of locust 0.833 0.107 -0.160
%€ R[] Time 0.175 -0.075 0.869

WO FRSr, $E0CT 3. Extraction method: principal component analysis, three components extracted.
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