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The activities in connect tion with the biological control of the corn
borer as discussed in this report wore directed from the laboratory for
European corn borer research at Toledo, hio.

The objectives of the program of 1936 were (1) the dispersion of
Inareolata punctoria Roman, an ichneumonid attacking third-instar corn borer
larvae and indigenous both to Europe and the Crient, over as much as possible
of the infested territory not previously colonized by this species; and (2)
the testing in the more southern range of the borer of two species of para-
sites, viz, Cremastus flavoorbitalis (Cameron), an ichneumonid of oriental
origin attacking fourth-instar larvae, and I:2icroraster tibialis i'ees, a
braconid attacking second-instar larvae and indirgenous to Europe and the
Orient. Previous releases of these two species had resulted in initial estab-
lishment but not maintenance.

Parasite material.-- For the first time since the inauilguration of the
biological control program in 1920, it was deemed feasible to depend upon
procuring a supply of the parasites most desired for dispersion purposes,
from areas where corn borer parasites were first released in the United States.
From these areas, some 14,000 adults of I. punctoria were obtained, thereby
permitting an appreciable extension of the total area colonized with this
species. Incidental to this work, adults of Lydelln stabulans var. grisescens
R. Deev. were obtained and were used for colonization in more or less isolated
infested areas. A supply of L:. tibialis was made available through the Divi-
sion of Foreign Parasite Introduction. The Entomological Branch of the Canar
dian Department of Agriculture provided a supply of C. flavoorbitalis from

D. 7. Jones, C. A. Clark, E. D. Burgess, ?. J. ITerney, and J. S. I'ayfield
assisted in the release of parasites in the regions of their respective
assignments.
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t__ .:-, i _ _uT>l;r , f 1ch.ou nnulipes ??esm. bred in the laboratory
t Bellcvil-, ('ntari. The last-:nentic_:ei sTpecies was shipped from C: _ia
direct to the point f liberation, tut all. er ma-terial was hand led. at

the Loorestcwn, l. J., laboratory and shipments were made from that point
fPr distribuation. The total releases of corn borer paraeites :ade raring
1936 in the United States are surarized by States in table 1. T:he total
releases to Decc:ter 31, 193^, are given in table 2. The metha: of select-

n colony sites,tochnieue in making releases, clcny sizes, e>^., were
essentially the same in 193E as in previous years. Information rearing

the s-recirS released in 1933 follows.

I. anctoria (Ichneumniiae; .-- As shown in r.ap 1, a considerable
rortion of the area infested by the borer was colonized by this species in
1>35. Since further extension of this area was the chief objective of the
>36 program, major emphasis was placed on the handling of the hcst larvae
to insure its distribution to field localities under conditions optimum for
its establishment, ,particularly as regards synchronization with the anper-
ance in the fiell 'f the preferred stjge of its host. The extent of mdi-
tional distribution of Inreolata d uring the season is shown on map 1. A
total of 14,271 adults were released in 25 colnnico. :hree of these were
at test-colony sites in New Jersey and Virginia, t_:roby -roviding an oppor-
tunity for observation on the reaction of this scYecies to new enviroLment:.
Table 3 simunarizes the releases of this species in 1936. In most instances
satisfactory synchronization of releases of this snecies with its preferred
host stare was achieved. The first jdiults to emerF e from material manipu-
lated to supply adlts for the multiple-generation area were released in l-
calities of most advanced borer development send the adalts that appeared
later were used. for colonies located farther north. Under actual conditions
experienced during the current season it is probable that a slightly more ac-
vanced emergence period would have been desirable . In the one-generation area
synchronization of releases with the presence of prefrred host stages, as
determined by observation at various field stations, was accomplished satis-
factorilv.

I:. tibialis (racronidae) .-- It was desired to test this speCies in areas
characterized by environmental >1niitions that might be more favorable to i to
successful establishment than those encountered at points of previous releac'.
Synchronization of releases with the presence of the parasite's preferred h^ t
stage (second-instar larvae) was accomplished at all localities. This may be
effected with Microaster by manipulating the cocoons, in which stage the
material hibernates and is imported. Observations of host development d.uri:<
the current season indicate when the optimum period will prevail for release:.
The cocoons are removed from storage and placed in a developmental environmer:
at the proper time to induce adults to emerge to conform to the host require-
ments at the various proposed localities of release. able 4 summarizes the
releases of this species.

L. stabulans var. ,risescens (Tachinidac).-- A supply of this techinid,
-erived both from domestic sources and the Orient, was released at two disper-

sion points. Sne colony of 1,965 individuals from the ^rient was liberated in
miless Township, Centre County, Pa., on July 10. The second colony vas released
in Newark Towmship, Y7orcester County, ;.:d. ,This colony, consisting of 5,365
adults from the lomestic source, was released in two lots, one of 1,534 on June
8, and one of 3,731 on July 3. Two small lots of domestic adults (one of 215



and one of 595) were released in woodland To'nship, Furlirn'ton Canity, T. J.,
on June 17 and July 18, resec, tively, su l:ezentin" tue 1.7 rei- _-.:" i-
that lo:lity.

C. annulipes (Braconidae) .-- Through cooperation with thIe Entomologic1
Branch of the Canadian Department of Agriculture it weas possible to release
three lots of this species at one colony site in Lee Township, Accomac County,
Va. The"e rel.eases consisted of individuals bred in the laboratory at Bcll.e'-
ville, :ntaric, and were aade an July 31, A;gust 7, and August 19. A total :
2,109 eadlts were released in lots of C73, 1,008, and 224, respectively, on
the above dates. It is known that host Pggs, the stace utilized by this sp-

is for ovicocition, w'err preSe-nt in the field _urn thr c-rin ^f ro-2.s..

Colusicns .-- ..xcpt in Vireinia ni tern ari --ntral hi>, .-.
the weather wvis abnormally hot and dry, the season i gener al aupearecd favor-
able to the successful colonization of corn borer parasites. The completion
of the current season's coloniztion activities has demonstrated that Inar=--
lata punctoria, one of the most promising of the imported parasites of the
corn borer, may be obtained in satisfactory numbers more economically from
well-estaolished colony sites in the Uaited States than from foreign c:ourcs o.

Table 1.--Summary of releases of i_ 'cd iareuites in 19.33
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Table 2 (con't) .-- Total releases of imported parasites in the uicJ D ates to December 31, 1535
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..illc 13.-- S~ycrrv ~i __ '~'' 2

State Tovship County Parae.1:u rl a._
liberated (Iates inuclusive)

1um ber

Ind.iaa

Total .....

1:ichi an .... ..

Total......

New Jerse .... .

NTei York......

Total......

Ohio..........

.. Lafayette

.. Agaiam

Charlton
E:adley

.. -i HarrisUon
:oylton
Lexing ton
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Liberty
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NTe berry
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TT; sh ington
Wa shiin ;ton

Total......

Virginia. ...... .. c*
.r anktow'Tn*
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July
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8
0
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J_1ly
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July

21
21
21
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July
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July
July
July
July

July
July
July
July
July
Jul y

14
16
17
17

23
23
29
23
17
16
16
21

July 14 - 29

J"lY 1
1

Total........

2'ro~lnd. v otal. I
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1, l J

1-:,:'71 J-.1;.* 1
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Table 4 .--Summary of Iicrograeter titirali<c rel eso in 1'

tot Connaf2:h Cun ty Parasit e
literated

-- m be r

Connecticut.. E. fartford Hartfnrd 1,094

tew Jersey... Atlantic iionoouth 1,&C9

Virginia .... Lee Accomac 2,093

Total ....

Orand total. I

Frankto -n ?ort hampt on

-- 
I

1,n1

3, 19

7, CC2

(Pates inclusive)

Ju~ne ,,

Ju: e
Jun e

June 4-:

June 4-23

C. flavoorbitalis (Ichneumonidae) .-- Ir. order to test this species
further in areas having winters less riorous than those characteristic of
colony sites where -parasites have failed to become established,, colonies vare

released in Virginia rnd N'Te";7 Jersey. able 5 presents the data. in regairc. to
releases of this species.

Table 5 .-- Summery of Crcmastus flavoorbitalis releases in 1936

State

?ews Jersey...

Virginia......

Total....

* -Grand totjl-

ovrnship

Ferkeley

Lee
Franktojn

Count -r

ce. an

Acc omac
IN ort.ha.mntor

Parasites
liberated

iumb er

539

1,191
1,180

0,3?1

2,970

Period of release
(Tatec inclusive)

July 8

July 8-1.

July -13

July B-13

July ;3-13

Available information iricates that the release in 'en Jersey
coincided nicely with the presence of the parasite's preferred host stage.
The exact extent of synchronization in Virginia is not kno'n, although some
individuals of the preferred host stage were present

r4
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r , , Map 1 - Inareolata punctoria

' " . Releases in 1936
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