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Current status and future per spectives for behavioural response of insects to

teanperature gradient

MA Chun-Sen, MA Gang, DU Yao, YANG HePing (Ke Laboratory o Biological Control, M inistry o A griculture,
Institute f A gricultural Environment and Sustainable D evelgpment, Chinese A cademy o A gricultural Sciences, Beijing 100081, China). Acta
Ecologica Sinica, 2005, 25(12): 3390 3397

Abstract: Insects, as freemoving living organisns, can avoid detrimental tenperatures and search for favourite temperatures
by active crawling or flying under natural conditions However, the tested insects were forced to live under uniform
temperature conditions in most experments for studying effects of constant or alternative temperatures on insects Results
from those experments cannot demonstrate w hat are the favourite tenperatures for those insects in nature Temperature
gradient is a temperature field in which temperature continuously decreases or increases from one side to the other

Investigations on themotactic behaviours of insects in temperature gradients can show preference of insects to the optimal
temperature, and it is useful for understanding sacial dynamics, mproving prediction techniques and innovating nev oontrol
methods of those insects W e revien ed the research progresson behaviorsof insects in teanperature gradients and the devices

used in those experiments W e described them ethods to produce a tenperature gradient across a plant organ, a circular plate,
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a rectangular board, a cylinder of grain or il Those devices cooled or heated the expermental arenaw ith w ater bath or
electronic themostat, measured temperaturesw ith a group of themometers, themocouples or temperature sensors and
recorded the behaviorsof insectsw ith naked eyes, video camerasor a group of microphones W e listed preferred temperatures
of 16 geciesof insects for development, inhabitation, deposition or feeding The changesof preferred tenperature of insects
w ere attributed to both internal physiological and external environrmental conditions The preferred temperatures of insects
w ere different not only betw een various gecies but alo betw een different development stages or life activities of the same
Pecies M ales preferred higher temperature than fanales for most gecies of insects D ifferent type of a polymorph insect
geciesmight prefer different temperatures L ight and relative humidity were mportant factors that affect the reponse of
insect to temperature gradient Preferred tamperaturesof insectsmight alter after a period of temperature acclmation Some
Peciesof insectsperformed particular diurnal or seasonal reponses rhythm s to temperature gradient U sually, unfed insects
had lower preferred temperatures than the fed ones The existence, directions and extent of the temperature gradient
influenced activitiesof insects W e analysed thew eak agpectsof previous studies and pointed out theworksneeded to do in the
future Entomologists have not yet explored themotactic behaviours of most gpecies of the mportant insect pests and their
natural enemies in China W e should investigate the behaviours and the physiological mechanisns of those insects in
temperature gradient M oreover, w e should clarify the effects of envirormental conditionson themotactisn of the mportant
insect ecies in the future

Key words temperature gradient; preferred tanperature themotactisn; insect
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Table 1l Preferred tanperaturesof insects in temperature gradients

() ()
Species of insects Development stage Teamperature gradient  Preferred tenperature Source of reference
3 4 20 40 20 25( ) W iktelius 198751
Rhaopalosiphum padi I IV instars 20 40 20 25(inhabitation) W iktelius 19871%!
31 ) Skinner 1996191
B emisia argentif olii Adults 31 (oviposition) Skinner 1996!°1
25 35 Hafez & Salana 1969!%!
Saccharicoccus sacchari A dults 25 35 Hafez & Salana 1969(%!
10 50 29 31( ) Grodzicki & Caputa 200541
Periplaneta americana A dults 10 50 29 31(inhabitation) Grodzicki & Caputa 20053
27 29( ) Edney  1978[%7
A renivaga investigata 27 29(aggregation) Edney  1978[%"]
38.6( );42.2( ) L actin & Johnson 199634
M elanap lus sanguinipes  Nymphs 38. 6(feeding) 42. 2(development) L actin & Johnson 1996341
20 50 26( ) L azzari 1991[%71
Triatana inf estans Adults 20 50 26 (oviposition) L azzari 1991171
22 38 25 29(  );30( ) Pires 2002016
Panstrongy lusmegistus A dults 22 38 25 29(oviposition) 30(ecdysis) Pires 20020
25 26( ) Schilman & L azzaril®!
Rhodnius prolixus Adults 25 26 (oviposition) Schilman & L azzaril®!
18.2 35 23.8 27.5( )
18.2 35 23.8 27.5( ) Youdeow ei 1968!1°
Dysdercus intermed ius Adults 18.2 35 23.8 27.5(inhabitation)
larvae 18.2 35 23.8 27.5(inhabitation) Youdeow ei 1968!%°!
15 38 23 34( )
15 38 23 34 ( ) M adge 1965(8!
Dysdercus f asciatus Adults 15 38 23 34(inhabitation)
larvae 15 38 23 34(inhabitation) M adge 19658
20 39.5 23.5 25( )
31 44 32 34( ) O suji 1975161
D erm estes maculatus L arvae 20 39.5 23.5 25(inhabitation)
31 44 32 34(inhabitation) O suji 1975161
27.5 52.5 30 36.5( ) Jian 200218
Cryptolestes f errugineus A dults 27.5 52.5 30 36.5 (inhabitation) Jian 20028
22 36 > 30 Hagstrum  1998(%!
T ribolium castaneum Adults 22 36 > 30 Hagstrum  1998(%!
« ) 26 47 29 32( )
5.8 43.6 14 19( ) Snith & Rust 1994
Reticuliterm es hegperus A(\V\?::tksers) 26 47 29 32 (inhabitation)
5.8 43.6 14 19(inhabitation) Snith & Rust 1994(%
15 42 29( )
15 42 T;:I;SQ]E T. &NielsenH. T.
A scia monuste Adults 15 42 29(inhabitation)
larvae 15 42 no preferred tenperature Tégs[egf T &NielsenH. T.
, ) Rhodnius
p rolix us™” Triatana inf estans!™”! 25 26 , B enisia argentif olii
31 20 25 el 30 36.5 @ :
(25 31 ); (14 36.5 ), 23
34 (18]
A sciamonuste 29 15 42
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