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sexes. Examination of the rotary-net catches at 15-
minute intervals during active flight periods showed
that with both species flight began about 45 minutes
after sunset. The greatest activity occurred in the
first 2 or 3 hours of flight, when females predomi-
nated. Flight continued all night, on warm nights at
least, but the males were most abundant during the
balance of the night. The longer period during which
males may be taken permitted larger numbers of
that sex to be captured, and consequently the pro-
portion of females decreased.

The differences in sex ratios between the reared
material and that taken in bait traps has not been
satisfactorily explained. The percentage of females
caught in bait traps was less than 50 for the raisin
moth and more than 50 for the grape leaf folder.-
Il!-8-42.
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The Collection, Rearing, and Release
of Parasites of the EUl'opean

Corn Borer in 19421

CHARLESA. CLARKand STANLEYW. CARTER
U.S.D.A., Agr. Res. Adm., Bureau of

Entomology and Plant Quarantine

To furnish parasites for release in 1942, overwin-
tering corn borer larvae were collected in two locali-
ties, central Connecticut and southeastern Massa-
chusetts, in the faJl of 1941. Several of the most im-
portant parasites of the European corn borer im-
ported from Europe and the Orient are established
and abundant in these localities.

Collections were made in central Connecticut
during the period October 27 to November 15, 1941.
A total of 14,214 host larvae, or an average of 861
per working day, were obtained. Collections in
southeastern Massachusetts were made during the
period November 12 to 25 but, owing to a very light
plant infestation, only 368 larvae were obtained per
working day. The 3735 larvae from southeastern
Massachusetts brought the total number of host
larvae available to 17,949. These larvae wcre placed
in collecting cans in the field and shipped by railway
express to the Moorestown, N. J., corn borer labora-
tory, where they were placed in cold storage for the
winter at 350 F., and approximately 70 per cent
relative humidity. The larvae were given contact
water at monthly intervals. In the spring of 1942
they were isolated individually in I-inch glass vials.
In order to have adult parasites available at the
right time for release where needed, the material was
held in cold storage until June 1, when it was re-
moved and placed in an incubator room. The tem-
perature was gradually raised to 800 and the relative
humidity was maintained at approximately 70 per
cent.

Four exotic species of parasites.-Macrocentrus
gifuensis Ashm., Inareolata punctoria Roman,
Lydella grisescens R. and D., and Chelonus annulipes
Wesm. were reared from the host material collected

1 For releases prior to 194~ see Insect Pest Survey Bul.,
v. ~I, Suppl. to No.8, Oct. 15, 1941.

the previous year. Approximately 15,000 adult
parasites were reared, of which approximately 75
per cent were adults of the polyembryonic M. glfu-
ensis from borers collected in southeastern Massa-
chusetts.

Table I.-Releases of European com borer
parasites during 1942.

RELEASE LOCALITY PARASITES REL}~ABEn

DATE Inareo~ ...\lacro-
State and 0>' lata ct'ntrwI

County Township UELEA8E pztru:toria giJucruds

Number Number
Illinai8:

Vermilion Grant July 4 594 1,895
Indill1la:

Tipton Wildcat June SO 595 1,965
New JeT8ey:

Burlington JulyBurlington 6 148
Aug. 8 165 1,019
Aug. 1\ 2,24.J.

Penns1Jlvania:
Skippack June ~8 590 ~,068l\fontgomery

Wisconwin:
Sheboygan Wil""n July 4 600 1 ,949

Total ~,69~ 11,140
Grand totul' H,6~3

I Including 48 Chewnu, annulipe8 released at Burlington,
N. J. on June ~4 and 743 LlIdella griat,e"", released at Sheboy-
gan, 'Yisconsiu, on June !l5.

Parasite releases were made in the five states,
Illinois, Indiana, Ncw Jersey, Pennsylvania, and
Wisconsin. Brcause of the small numbers available,
the egg-larval parasite Chelonus annulipes was re-
leased only in New Jersey and the tachinid Lydella
grisescens only in Wisconsin. The ichneumonid In-
areolata punctoria and the braconid },f acrocenfrU8
gifuensis were released in all five of the states listed.

All releases, with the possible exception of those
made in Wisconsin, were accomplished at a time and
under host-infestation conditions to afford the para-
sites a favorable opportunity of becoming well es-
tablished.

The releases of corn borer parasites libl'fated
during the 1942 scason are listed in tablel.-2-IO-43.

The OcculTence of the Potato Tuber
Worm in Nebraska 1

H. DOUGLASTATE, Nebraska Agricultural
Experiment Station, Lincoln

A sample of potatoes showing tuber worm injury
was submitted to the Entomology Department by
a farmer of Elmwood (Cass County), Nebraska in
September 1939. A few days later the farm was
visited and a bin of about Il!5 bushels of potatoes
was found to be heavily infested with the potato
tuber worm. In compliance with instructions, the
grower either used or destroyed the entire crop
during the early part of the ensuing winter. Potato
fields in the same vicinity were examined the follow-
ing year, but no specimens or evidence of injury by
this pest could be found. Apparently, this is the first
record of the potato tuber worm, Gnorimoschema
operculella (Zel!.), in Nebraska.

In August, 1940 potato tuber worm larvae were
collected in small numbers, both in growing plants

1 Published with the approval of tbe Director as PUJ?er No.
3~~, Journal Series, Nebraska Agricultural Experiment ~tation,
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and later in cull tubers left in the field, near Lincoln
(Lancaster County), Nebraska. Although thc same
area was planted in potatoes the following year
(1941), there was no evidence of tuber worm injury.

The exact source could not be ascertained, but on
the basis of available information it seems evident
that the seed stock for the above fields was obtained
by local wholesale dealers from outside the state.

In the spring of 194~ the Department of En-
tomology in cooperation with the U. S. Bureau of
Entomology and Plant Quarantine began a potato
tuber worm survey of Nebraska. During the growing
season of this year (194!2) from 100 to 300 plants
were examined in each of about 75 different fields of
potatoes, more than half of which were in the seed
producing area of western Nebraska. Also, large
numbers of other Solanaceous plants, including egg-
plant (Solanum melongena), buffalo bur (S. rostra-
tum), horse nettle (S. carolinense), and several
species of nightshade (Physalis spp.) were examined.
The potato tuber worm was found in small numbers
on growing potato plants in four localities; namely,
Lincoln (Lancaster County), North Platte (Lincoln
County), Kearney and Gibbon (Buffalo County),
and Alliance (Box Butte County). At Alliance only
two specimens were found, although extensive
searches were made both during the growing sejl.son
and following harvest, and at North Platte only a
single specimen was found.

Seed potatoes in eastern Nebraska, where com-
mercial plantings are relatively small, are obtained
to a large extent from outside sources. In central
Nebraska a considerable proportion of the seed stock
also is obtained from other states; and except for a
short interval during and immediately following
harvest, a large proportion of the table stock in each
of these localities is obtained from other areas. In
western Nebraska seed stock is entirely of local
origin except possibly for occasional isolated in-
stances, and table stock is largely home grown, but
there is sufficient importation of the latter to easily
account for the single isolated infestation found here.
These records along with certain observations sug-
gest that the tuber worm infestations have resulted
from seasonal importation, especially in the western
commercial seed producing area. This probability
is given further support by the fact that the tuber
worm previously has been taken in a number of
other mid-western states, ineluding North Dakota,
South Dakota, Minnesota, Iowa and Colorado, but
apparently has not become established.-1l-30-4!2.
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Studies of the Flight Range
of Mosquitoes

J. LYELL CLARKE, The Des Plaines Valley M os-
quito Abatement District, Lyons, Illinois

For ~5 years I have been under the impression
that male mosquitoes remain near their breeding
places. Often it has bcen observed that mosquitoes
swarm and mate at marshes and that the males re-
main near the breeding places. It is a sort of rule of
thumb among mosquito workers, to look for males

as an indicator to nearby breeding. In my experience
I have thought that this observation has worked
very satisfactorily. In sleuthing for hidden breeding
places of Anopheles and Culex I have been under
the impression, many times, that I have been re-
warded. In tracing the source of Aedes vexans in
villages I am guilty of having instructed our inspec-
tors to look for male mosquitocs in ordcr to deter-
mine whether or not vexan annoyance originated in
nearby wet lots rather than from long distance
flights. I have never found in literature any proof
that the female of the species flies farther than the
male.

With these thoughts in mind an opportunity
presented itself during the past summer to prove or
disprove this rule of thumb. There was a large marsh
perhaps 40 acres in extent which had been flooded,
the flood waters had receded leaving concentrated
pools of perhaps 1!2acres teeming with mosquito
larvae. The rains had not been sufficient to cause
vexans breeding generally only several large marshes
within flight range of the district would produce
large broods. From these marshes to the west and
south of tbe District r expected only a mild annoy-
ance from ~ight. Having on hand already mixed a
sufficient quantity of aniline dye I decided to dust
this area and trace the flight of both male and
female mosquitoes. This was done by carefully ob-
serving the progress of the larvae in order to apply
stain to both males and females. As soon as the males
began to emerge the marsh was dusted with brown
aniline dye, the next day with red aniline dye, the
third day with violet, the fourth day with yellow.
In this way the entire brood was stained. Following
the dusting, mosquitoes were caught in 1!2New
Jersey light traps stationed at varying distances
from 1 to 14 miles away. Catches were made over a
period of 5!2days, during the first 17 days catches
were made each night, thereafter twiee each week.
The total number of mosq\litoes in the traps was
23,000. To date 1!2,000mosquitoes have been ex-
amined yielding 7!2stained mosquitoes, a ratio of
1 stained mosquito to 166 unstained.

I might digress here a moment to state that, in
the staining experiments carried out in this District
in 1936, the method of catching was entirely differ-
ent. In the 1936 experiment, after staining the mos-
quitoes in the marshes, they were recovered by hand-
catching using a test tube with ether-soaked cotton.
Four men in four trucks caught during the day over
a period of 39 days. In this experiment only day-
biters were captured and only femalcs; whereas in
the experiment of 194!2 the New Jersey traps
yielded all species including thc non-biters as well
as females and males in which I was particularly
interested.

The New Jersey traps caught a total of 23,000
mosquitoes, one-half of which have been examined
to date. These consisted of 4378 males and 76!29
females. Each of these mosquitoes was dipped in an
aniline dye solvent under a low power microscope.
Seventy-two specimens were found to be stained,
32 males and 40 females.

Referring to table 1 it will be noted that the males
of Aedes vexans and Culex pipiens fly as far as the
females. Insufficient numbers of Culiseta inornatus,
Anopheles punctipennis and Anopheles quadrimacu-
latus were recovered to compare the relative flight
range of males and females.

Is THE FLIGHT RANGE OF ALL MOSQUITOES THE
SAME?-Fortunately during this experiment there
were six species of mosquitoes emerging at the time
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