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FLYING INSECT POPULATIONS AS SAMPLED
BY MALAISE TRAP ON CROWLEY’S RIDGE
IN NORTHEAST ARKANSAS

LYNITA M. COOKSEY and HARVEY E. BARTON
Department of Blological Sciences
Arkansas State University
Stale University, Arkansas 72467

ABSTRACT

Malaise trap collections from woodlot and open field sampling sites on Crowley's Ridge
yielded 10,830 individuals during the months of May, July and September, 1980, Greatest
numbers of Insects were collected in May, with fewest in September. Four orders comprised
97% of the total catch: Diptera (57%), Lepidoptera (17%), Hymenoptera (15%) and Homoptera
(8%). Coleoptera, Hemiptera, Neuroptera, Odonata and Orthoptera comprised the remaining
3%. Ordinal composition and seasonal occurrence patterns are discussed and compared for

the two sampling sites.

INTRODUCTION

The Malaise trap as described by Townes (1962) is a relatively un-
bissed collecting apparatus for flying insects and renders itself as a
useful tool for surveying fying insect populations. The trap utilizes
no attracting devices and takes advantage of an insect's natural
tendency to fly or crawl upward when trying to escape, thus directing
it into 8 collecting container at the top of the trap (Breeland and
Pickard, 1965).

Previous studies by Matthews and Matthews (1970, 1971) found the
Malaise trap an e!ﬁcicnt menns of sampling flying insect populations
for faunal 1 and 1 occurrence paiterns. The
Ml]lhemphupmvenllsolobnunhﬂfw ling specific dip
populations such as Tabanidae (Roberts, 1971) ‘and Culicidae (Bree-
land and Pickard, 1965). Covell 11979) lnd Wuli:er (l‘?’?ﬂi found the
trap to be effective for pling lepidof populati as did
Townes (1962) for hymenopterans.

Crowley's Ridge provides nn approprinte study site as a natural
division of Arkansas, geographically isolated as it rises out of the
Mississippi embayment surrounded by delta lowlands. The flying
insect populations of this area Imra not pﬂmau:ly been surveyed.

Two adj but ities (a woodlot and
an open field) were uulimd as cnl]ectmg sites for this study, The
ordinal and seasonal occurrence patterns for the Malaise trap catches
at these locations are compared and discussed.

METHODS AND MATERIALS

This i igation was 4 d during the months of May, Iuly
and Smumber 1980, on the Arkansas State University dairy farm in
Craighead County, Arkansas.

The woodlot community was composed primarily of Carya,
Quercus and Ulmus species. Cornus and other less abundant species
were present as understory. The woodlot was bordered on the south
by a stock pond. An area with sp was ch for
Malaise trap placement to provide relatively unabq.!mcted insect fly-
ways,

The open field community was located adjacent to the woodlot on
the east. It consisted of  grassland area primarily composed of
Panicum, Setaria and Sorghum species along with less abundant
flowering plant species.

The Malaise trap used for this study was a commercially purchased,
Huare irap witha2.44m miur suppoﬂ Four central vanes directed
the flying i into the ¢ ¢ head at the top of the trap which
contained a 2 2—dlch1urovinyl dim:thyl phosphate Shell No-Pest®
Strip as the killing agent.

Collecting periods of 24 hr duration were ducted once each
week at each study site. The trap was emptied at 6 hr intervals from

12 p.m. to 12 p.m. the following day. Six-hour samples were sorted
and identified to the family level.

Weather data, recorded by the J b Flight Station | d
approximately 2.14 km from the collecting sites, was ohumed for
each 24 hr. period and is summarized in Table 1.

RESULTS AND DISCUSSION

A total of 10,830 insect specimens representing 79 families in nine
orders was collected durlng the 12 weeks of this study. Four orders
(Diptera, Lepid 1y ptera and H ptera) comprised
97% of the total cl":h Diplerl were the most commonly collected
representing 57% of the total number, followed by Lepidoptera
Il'?%'l Hymnopten (15%) and Homoptera (8%). The combined

. H Neurop Odonata and Orthoptera col-
lecdm lormed the remaining 3% of the catch.

Diptera were represenied by 24 families with 15 of these compris-
ing mt least 1% of the total ordinal position during one of the
three collecting periods. The percentage of major families of
dipterans collected is shown in Table 2.

The dlplerlm collected were primarily nematocerous.
Chi and Psychodidae were 11 "inhrge h
the woodlot during Mly and September. Although less abundant,
Chironomidae were predominantly collected in the open field com-
munity during July. Tipulidae were abundant in May and were taken
in nearly equal % at huth llecting sites.

As a group, brachycerous were d in relatively
low numbers, Tabanidae occurred in greatest numbers during July
and September in the open field.

Cyclorrhaphous dipterans were best rep d by Tachinid
Phoridae and Muscidae. Tachinidae were present in sizeable
numbers in the open field during May and September but reached
their greatest population levels in both communities in July, compris-
ing the bulk of the dip population for the h. The Phoridae
and Muscidae were coll din iderably lower s but also
reached their peak in mid-summer.

Table 1. Weather data for the three collecting periods.
Meoun Tempersture Total
Month (1680} Max. C. Mian. C. Fainfall (mm)
My 7.2 1h.3 81.9 528
duly 36.6 5 Lps
oplesbar 3 1. 107 Bt

Arkansas Academy of Science Proceedings, Vol. XXXV, 1981 29




Flying Insect PopulatidH¥h €EAHIREHY AR O RAE n WowiBy&th i ein Northeast Arkansas

Although Culicidae and Tabanidae were numerous in the vicinity
of the trap sites, they were not collected in large numbers (Table 2).

may be colleclnd in ulltlva!y large numbers from August to October,
L, were d primarily in May and September with

This finding is in agreement with the Its of
Matthews and Matth (1970). B i and Pickard (1965) and
Roberts (1971, 1972) found the Malaise trap to be highly effective for
trapping these two families. However, the traps they used were modi-
fied to help infl the collection of Tabanidae and Culicidae.
Roberts (1970a, 1970b, 1972, 1975, 1978) found that trap size and
shape, baffel amage:;t'enl. color and other factors could significantly
e bers of Tabanid: i 3

The percentage of major families of lepidopterans collected at
both sites is shown in Table 3. The lepidopteran population was pri-
marily composed of the family Pyralidae, which was taken in large
numbers from both communities throughout the study. The
Pyralidae were most abundant in the woodlot, especially in July, and
were at their lowest numbers in late season. Adults of the family
Noctuidae were collected in considerably smaller numbers, but with
similar , in both ities, - Skippers (Hesperiidae) in-

d in bers during S ber in both the woodlot and the
open field communities. This my be attributable to seasonal migra-
tion. Studies by Covell (1979) show that several species of skippers

Table 2. Percentage of major families of Diptera.

Twaklnidne -
Fipadline Lo

. Lo - L i 1 o

® Valesw Leew than .0,

Table 3. Percentage of major families of Lepidoptera.

f being shown for the open field community.

Inlmnummhha was the pmdcui.ulul family collected of the teq
major ones of Hy a, repi d by p position in
Table 4. The ich nids were coll ‘in.. bers in the
woodlot during May, Numbers of collected individuals began to de-
crease and level off to approximately equal ratios by mid-summer in
both communities. Halictidae and Formicidae also were collected in
considerable numbers. Halictidae reached their peak level in the
open field throughout September. Formicidae were present in large
numbers in the open field during May and July but reached their
largest percentage of the hymenopteran population in September in
the woodlot. The other major families were collected in smaller, but ¢
relatively bers and tended not to show a distinct prefer-

euca fora parliculnr community.
i by four families with the two major

famﬂiu ‘being Aphididu and Cicadellidae {(Table 5). Aphids showed
a preference for the woodlot during May and July but were not col-
lected in recordable percentages from either community during
Saplamber Gulh!ulu comprnd. the bulk of the homopteran pop-

ion and mai d an level in both communities l%l
for each collecting period. Flatidae and Membracidae appeared only
in very small numbers throughout the study.

Therenuiuins ders, with the ption of Coleop were col-
lected in low t Collections of coleopterans in-
creased slightly h tlw woodlot during July and September with the
appearance of numerous Curculionidae. In view of the fact that
Coleoptera constitutes the largest insect order, its poor representa-
tion may be explained, in part, by their tendency to drop to the ground
when they encounter an obstacle in flight (Matthews and Matthews,
1970, 1971).

Relative abundance of the insect orders in the woodlot and open
field communities is represented on n weekly basis in Figs. | and 2.
Most orders in the woodlot began to decrease numerically by
September with the ption of Lepidop All orders showed a
population increase following rains which occurred during the third
and fourth weeks of September.
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In the open field community, savm-n!pupuhmmd:vmob-
served. Hymenoptera showed an in luring the j
d week of July, followed by a lhupduclim 'm. order |1udily
decreased in population in the dll y. Lepidoptera also
!
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Fig. 1. Relative abundance of insect orders in woodlot.
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Fig. 2. Relative abundance of insect orders in open field.

increased in numbers during mid-summer in the open field but not in
the dlot. All orders pt Diptera and Hymenoptera declined in
population rather than increasing as in the woodlot after the rains in
late September.

Table 6. Summary of all taxa collected.

ltipters Hemipters Lepidoprera

Anthomyldae Barytidae Arctildas
Asilidae Lyaneidne Ctenuchidae
Hiblonidas Miridae Hesperiidas
Fentatomidne Lyearnidae
Feduriidas Woctuddne
Neuroptars lotodontidae
Chrysopidae Hymphalidne
Ll Hemerobildae Fapilionidoae
Dol ichopedld Cal Pleridas
Muncidae Buprestldae Fyralldne
Mycetophilidas Carabidae Ophingidas
Otitidas Cerapbyoidoe Microlepidoptera
Plpunsulidas Chrynoselidae iymonapters
Mhoridae Cocclnellidae Andrenidas
Fayohodidne Curculionidae Apidne
Bhagionidne Elstaridas Braconidae
Sarcophagidas LampyTidas Carysididae
Gtratiomyidee Melaniryidae Craipldae
Sy rphidas Hordellidas Evanlidar
Tabanidae Scarsbanidne Formicidans
Tachinidae Dacnata Haliztidne
Tephiritidas Cosnagrionidas Ichneusoni dae
Tharevidae Orthopters Megackilldne
Tipulidag Aorididae Foepilidee
lumoptera Blattidne Seolildae
Aphldidas Mantidae Sphecidas
Clondellidee Tetrigidae Tiphiides
Flatidne Tettigonildue Venpldue
Membomcidas

Table7. Total seasonal composition by insect order.

CONCLUSIONS

A summary of all taxa in the nine orders collected is represented in
Table 6. The seasonal compaosition by insect order (Table 7) can be

i26d by the following:

The wde.:{ turned out :g be the prominent collecting site for this
study, responsible for approximately 65% of the total catch each
month. The open field community was most productive during the
July collection period. Insect abundance was greatest during May,
declining as the season progressed with the lowest numbers being col-
lected in September.

The d of insect b 1 from mid- to late-season
may be related to extreme weather conditions (Table 1). This study
was conducted during the longest hot-and-dry period ever recorded
for this area.

_The ordinal composition of this study compares favorably with

ilar Malaise trap studies of Matth and Matthews (1970, 1971)
lud Martson (1965), They found that u'rﬂeu Diptera, Hymenoptera,
id a and H rised at least 90% of the total col-
lecﬂon [Malthm nad Matlheﬂ. 1971). Thay also found that
y pied the d ordinal position. How-
ever, in thiutmiy. pidop P d the d largest order,
exceeding Hymenoptera by 2%.
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