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Abstract 
Flight activity of insects was studied using a trap mounted on a truck (truck trap) in an area 
dominated by grasslands in the northern part of Tochigi Prefecture in Japan from April to 
December 1985. Many insects belonging to Coleoptera, Hemiptera, Thysanoptera and 
Diptera were coil ected and their seasonal flight acti vi ties were determined. 
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Introduction 

A truck trap is a non-attractant trap mounted on 
a vehicle4

•
11

•
15>. This collection method has been 

used in studies on blood-sucking insect popu
lations 1 ·5 ·6·13' and insect fauna8·9 •14>. 

In 1985, flying insects were periodically collected 
in an area dominated by grasslands using a truck 
trap. The fauna of flying insects and their seasonal 
fligh t activities were determined. 

Sampling area and methods 

Samplings took place in the Nasunogahara plains 
in the northern part of Tochigi Prefecture, Japan. 
This area spreads to the northern limits of the Laurel 
Forest Zone from a height of 300 to 500 m. The 
main vegetation consists of grass, Rhodode11dro11-
Pi11etum densiflorae and Quercetum acutissimo
serratae. The sampling vehicle was driven through 

this area over a circuit of 24 km. 
The sampling net was made of 50 mesh saran 

screen, the mouth was 80 x 80 cm in size and it 
tapered back over 200 cm to a 15 x 15 cm end. 

The net was attached to an iron frame and mount· 
eel on the roof rack of the vehicle, at a height of 

150 to 250 cm above the ground (Plate I) . 
Samplings were carried out on clear days, once 

every week from April to December in 1985. The 
veh icle was driven at a speed of 50 km/hr over the 
24 km circuit course. Samplings were carr ied out 
twice on sampling days to analyze the effect of 
meteorological factors. 

The first circuit began one hour after sun culmi
nation (midday sampling) and the second circuit one 
hour before sunset (sunset sampling). 

Plate I . Truck trap 

• Present address: Department of Environmenta l Biology, National lnstilute of Agro-Environmental Sciences (Tsukuba, 
lbarak i, 305 Japan) 



Flight activity of collected insects 

I) Beetles 
Eleven thousand one hundred twenty individuals 

belonging to 39 families were collected. The 
Stapbylinidae fam ily accounted for the largest nu.m
ber of individuals, followed by the Ptiliidae. Ruta
ncn and Muona collected 607 species of beetles 
belonging to 47 families with a truck trap in 
Finland 14>, the Staphylinidac family accounting for 
the largest number of individuals followed by t he 
Ptiliidae. Karg also collected 41 families in Poland, 
with a predominance of Staphylinidae, Nitidulidae 
and Ptiliidae8>. These results were similar 10 those 
obtained in our survey. Seasonal abundance in ~he 
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nine major fami lies is shown in Fig. I and summa
rized as follows. 

Staphylinidae: In total, 7,508 individuals belong
ing to more than I 00 species were collected. The 
genus Atheta accounted for the largest number of 
individuals, 5, 187 (69. I% of all individuals)16>. 
Other well represented genera included Capelin111s 
(5.8%), Megarthrus (2.7%) and Oxytelus (2.7%). 
The tendency of the catches was very similar in the 
midday and sunset samplings and there were two 
peaks in the changes of the number of collected in
dividuals, the first peak, occurring in June and the 
second in October or November. The number of 
catches of Staphylinidae with a yellow pan in Cana
da peaked in June and was very small in August21, 

as in our materials. Samples collected in sunset 
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Fig. I. Ca1ches of beetles (198S) 
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Fig. 2. Weather conditions at t1te sampling time (I98S) 
• ··-- • : Midday sampling, • - - • : Sunset sampling. 
A: Temperature, B: Relative humidity, C: Wind velocity, 

D : Luminosity (MJ!m' 10.S hr). 

samplings accounted for 87.7% of the total. Fig. 
2 shows the weather conditions at each sampling 
time. The factor differing most between the mid
day and sunset samplings was the luminosity, and 
the less intense it was, the more staphylinid individu
als were active in flight. None of the samples col
lected at 24 km/ hr were severely damaged. 

Ptiliidae : One thousand four hundred thirty-eigh't 
individuals were collected, with a peak in June and 
thereafter the numbers decreased gradually to a zero 
value in December. Most of the individuals were 
collected in sunset samplings, while some were col
lected in midday samplings in October and Novem
ber. The luminosity was the main factor affect ing 
the flighc activity and the temperature was also im
portanc in cold momhs. 

Searabacidac: Seven hundred eleven individual,5 
were collected. All of them were coprophagous and 
93. 7% of the collected Scarabaeidae consisted of 
Aphodius rec111s MoTSCHULSKY. Catches of A. 
rectus showed two peaks in spring and in late 
aucumn. Most of the A. rectus individuals were col
lected in midday samplings but some were collected 
in sunset samplings in spring. 

Hclminthidae: Six hundred fifty-nine individuals 
belonging to six species were collected in summer. 
Zaizevia 11itida NOMURA accounted for 96.80/o of 
the collected Helminthidae18>. Most of the Z. nirida 

were collect.ed in sunset samplings. 
Pselnphidae: Eighcy-one individuals were collect

ed between May and September, mostly in sunset 
samplings. 

Scolytidae: Seventy-seven individuals belonging 10 

16 species were collected19>, most species in sunset 
samplings in spring. 

Histeridae: Sixty-nine individuals were collected 
between Apri l and July, 700/o of them in midday 
samplings. 

Nitidulidae : Sixty-nine individuals were collected 
between April and November, most of them in sun
set samplings. 

Curculionidae: Fifty-nine individuals belonging to 
14 species were collected, mainly in midday samplings 
in spring 19>. 

Other families: Other collected families (individu
als) included Rhizophagidac (51), ChrysomelJidae 
(49), Lathridiidae (38), Coccinellidae (32), Mydro
philidae (32), Pscphenidac (30), Anthribidac (28), 



Scydmaenidae (25), Anelabidae (24), Carabidae (24) 
Silvanidae (23), Leiodidae (20) , Catopidae (16), Cryp
tophagidae ( IS) , Anobiiclae (14) , Bruchidae (4), 
Dytiscidae (4), Helodidac (3), Byturidae (2), Hetero
ceridae (2), Mycetophagidae (2) , Rhizophagidae (2), 
Cerambycidae ( !), Cucujidae (I), Elacatidae (1), 
Elateridae (1), Hydraenidae (1) , Limnichidae (I ), 
Pyrochroidae ( I), and Scaphidiidae (1). 

2) Aphids 
Six thousand nine hundred ninety-five individuals 

were collected. A small peak occurred from June 
to August, and a large peak from October to Nov-em
ber (fig. 3). There was no nOlable difference in the 
collected numbers between midday and sunset sam
plings, suggesting that the luminosity, from 0.2 to 
3.1 MJ/ 1112/ 0 .5 hr, did not affect their fligh t activity. 

The collected aphids were all alatae. 
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J'ig. 3. Catches or aphids (1985) 
• .••.•• • : Midday sampling, 
• -- • : Sunset sampling. 
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3) Thrips 
Three hundred four thrips belonging to 31 species 

were collected. The most abundant species were 
Ecacanthothrips inarmatus KUROSAWA (69 individu
als) and Thrips jlavus SCHRANK (61 individuals)" >. 
A large peak in the numbers of collected individuals 
and species was observed in September (Fig. 4). Only 
a few fema les were present in 9 0 111 of 31 species. 
The rate of collected males of Stenothrips graminum 
UZEL was higher in direct sampling from the hosts 
than in the sucking trap samplingt0>. Obviously the 
flight abil ity was different between males and fe
males, and the migration ability of the females was 
higher than that of the males. 

4) Blood-sucki11g insects 
One thousand seven hundred five black Oies, 1,376 

females and 329 males, belonging to 14 species were 
collected from Apri l to December (fig. 5). The most 
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J'ig . 5. Catches of black flies (1985) 
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fig . 6. Catches of Cu/icoides (1985) 
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abundant species were Simulium aokii TAKAHASHI 
and S. bidentat11m SHIRAKI. The number of collect
ed individuals was posi1ively correlated with the tem
perature and negatively correlated with the relative 
humidity. Three hundred eighty biting midges be
longing to Culicoides, 301 females and 79 males, were 
collected between April and November (Fig. 6). The 
species were most abundant in August and individu
als in October. The predominant species was 
C11/icoides maculatus of which 300 individuals were 
collected. 

Sampling with a truck trap 

Okada and Kudo12> surveyed the thrips in tea fields 
for two years with suction traps. Mean diversity per 
individua11> and relative diversity3> were 4.6 and 0.22, 

respectively, in tea field sampling, while the cor
responding values were 8.6 and 0.53 in our survey. 
It is suggested that a stationary trap is more suita
ble for the sampling of species with a narrow range 
living in a smaller area, while the truck trap is more 
suitable for sampling of species with a wide range 
occurring over a wider area. The truck trap can be 
used in either a rural or an urban area where there 
is a convenient road, and samples can be obtained 
without the inevi table biases associated with the sta
tionary traps. 

References 

I) Bidlingmayer, W. L. (1966): Use or the truck trap for 
evaluating adult mosquito populations . Mosq. News, 
26. 139-143. 

2) Boileau, G. (1983): Activity and distribution of Carab
idae, Arachnida and Staphylinidac in New Brunswick 
potato fields. Can. E111 .. I 15, 1023-1030. 

3) Bulmer, M. G. (1974) : 011 fitting the Poisson lognor
mal distribution 10 species abundance data . Biomel
rics, 30, 101 -110. 

4) Chamberlin, J.C. & Lawson, F. R. (1945) : A mechan
ical trap for the sampling of aerial insect populations. 
Mosq. News. 5, 4-7. 

5) Davis, L. & Roberts, D. M. ( 1973): A net and a catch
segregating apparatus mounted on a motor vehicle for 

JARQ 26(4) 1993 

field studies on night activity of Sirnuliidac and other 
insects. Bull. E111. Res .. 63, 103-112. 

6) Dyce, A. L., Standfast, H. A. & Kay, .B. H. (1971): 
Collection and preparation of biting midges (fam. 
Ccratopogonidae) and other small Diptera for virus iso
lation. J. Ausi. E111. Soc., II, 9 1-96. 

7) Fisher, R. A ., Corbet, S. S. & Williams, C. B. (1943): 
The relation between the number or species and num
ber of individuals in a random sampling of an animal 
population. J. Anim. Ecol., 12. 42-58. 

8) Karg, J. ( 1989): Oiffere111ia1ion in the density and 
biomass of flying insects in the agricultural landscape 
of the western Wielkopolska. Poznan. Roczniki 
Akademii Rolniczej W Poznaniu., pp 78. 

9) Kronblad, W. & Lundberg, S. (1978): Car-catching, 
an interesting method for collecting beetles and other 
insects. Ent. Tidskr., 99, 115-118. 

10) Lewis, T. (1961) : Records ofThysanoptera at Silwood 
Park, with notes on their biology. Proc. Roy. E111. 
Soc. lo11do11, (A) 36, 89-95. 

11) Loy, V. A. , Barnhart, C. S. & Therrien, A. A. (1968) : 
A collapsible, porrable vehicle-mounted insect trap. 
Mosq. News, 28, 84-87. 

12) Okada, T. & Kudo, I. (1982) : Relative abundance and 
phenology of Thysanoptera in a tea field. Jpn. J. Appl. 
£111. Zoot, 26, 96- 102 [In Japanese with English 
summary). 

13) Roberts, D. M. & Irving-Bell, R. J. (1985): Circadian 
flight activity of Simuf/11111 spp. (Diptera: Simuliidae) 
sampled with a vehicle-mounted net in central Nigeria. 
Bull. Ent. Res. , 75, 23-33. 

14) Rutanen, I. & Muona, J. (1982): Coleoptcra collect
ed with a car net in Finland. Nollll. E111., 62, 69-72. 

15) Sornmerman, K. M. & Simmet, R. P. (1965): Car-top 
insect trap with terminal cage in auto. Mosq. News, 
25, 172-182. 

16) Takahashi, K. (1988): Flight activity of insects sam
pled with a truck trap. I. Flight activity of Staphylini
dae (Coleoptera). Ko111yu, 56, 410-416. 

17) Takahashi, K. , Matsumura, T . & Kudo, I. (1988) : 
Flight activity of insects sampled with a truck trap. 
II. Flight activity of thrips (Thysanoptera) . Jpn. J. 
Appl. E111. Zoo/., 32, 111-114 [In Japanese with 
English summary) . 

18) Takahashi, K. & Sato, M. (1988): Plight activity of 
insects sampled with a truck trap. Ill . Flight activity 
or aquatic beetles. Ko,11yu, 56, 892-895. 

19) Takahashi, !<. (1989): Flight activity of insects sam
pled with a truck trap. IV. Plight activity or Curcul
ionidae (Colcoptera). Ko111yu, 51, 402-405. 

(Received for publication, Dec. 21, 1992) 


	26-4-282のコピー
	26-4-283
	26-4-284
	26-4-285
	26-4-286

