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INTRODUCTION

In the course of a study at Richmond and Charlottesville, Va.,
from 1924 to 1927, on field oviposition by the corn ear worm (Helio-
this obsoleta Fab.) and the fate of the eggs deposited on corm, it
was found that the most important natural destroyer of ear worm
eggs, especially those deposited on corn silks, was the small antho-
corid bug, Orius insidiosus (Say), formerly known as T'riphleps in-
sidiosus. The writer has previously observed its abundance on corn
and its important relationship to the European corn borer in Mas-
sachusetts (2),' and the literature showed that it was widely dis-
tributed, not only on corn but on many other plants, where 1t fed
on numerous small insects many of which were injurious to crops.
All of this information was fragmentary, and it appeared that little

1 Ttalic numbera jn parenthescs refer to Liternture Clted, p. 22,
20240°—36——1
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was lknown about the biology or economic importance of this useful
predator. During the years 1928 and 1929, in the vicinity of Rich-
mond, Vu., the writer Jearned much more about this species, especially
as found on the corn plant and as related to the corn ear worm,
and the information gained in this study is summarized in the present
bulletin,

ECONOMIC IMPORTANCE

Orius insidiosus apparently occurs over most of the United Stales
and in southern Canada, Records in literature show its occurrence
in 31 States as well as in 2 Canadian Provinees. It occupies among
the Hemiptern a position similar to that oceupied by Trichogramma
minutume Riley among the parssitic Hymenoptera, for frequently
these two smmll species, taken together; form the most important
natural control of an injurious insect, especially among those attack-
ing the corn plant, the one destroying the egas zlone, and the other
feeding on both eggs and newly hatched lnrvae.

M. P. Jones, in as unpublished manuseript, veports that (Triph-
leps} Orius insidiosus was found feeding on probably 4 percent of
the pupne of the Mexican bean bean beetle {Epidlachna corruptu
Muls.) late in June 1924,

The insects attacked by 0. insédiosus, nceording to the writer’s
observalion in varions localities, were among the most important
enemies of the comn plant in these several arens and included not
only the corn ear worm but the Eurcpean corn borer {Pyrausta
nubilalis Hbn}, n Massachusetts in 1923 and 1924, the fall army
worm (Laphygma frugiverda S. and ALY, 1n Georgia in 1930, and the
larger corn stalk bover (Diatrace ecrambideoides Grote), in Virginia
in 1928 and 1929,

REVIEW OF LITERATURE

Notes from published writings show that O. insidiosus not only
occurs widely over the country but is found on a wide variety of
vegetation, including trees, shrubs, field crops, vegetables, and many
wild plants. On muany of these it is found principaliy on the blos-
soms, hut it alse searches for food over the entive plant. When
corn is available it lays its eggs principally in the strands of fresh
sitk, where also the young nymphs begin feeding.

ORINS INSIDIOSUS IN RELATION TO THE CORN EAR WORM

Forbes records (. insidiosus as an enemy of corn enr worm cggs
and (/2} notes its abundance on corn. Garman and Jewett (I6)
reared 0. insidiosus from the egg, and figured the eggs for the first
time; they reckoned its life cycle from egg to ndult as 15 days, 8.25
hours. They state (/6, p. 587) : “ It appeuars to feed to some extent
on plant juices, but is fond of the juives of various insects, such as
species of ‘thrips) and is very useful becanse of its destruction of
the eggs of the corn worm.” Mally (29, p. 39) noted that this insect
was beneflcial in destroying bollworm eggs. Quaintunee und Brues
{30, p. 107}, in an claborate report on the Lollworm say:

The nywmphs and adulis of Triphleps insidiosus Say * * ¥ have bheen
repeatedly observed feeding on bollworm eggs and on very small larvae, This
little heterojtteron is especially abundant in fresh eorn =ik, and is olfton seen
frequenting cotton plants also, AlMhough iy & nomber of Instances noticed in
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the l.lborator., they seem lonth to attack 11\'mg larvae, they are sometimes fo
be seen in the field with newly hatebed larvae impaled on their slender bLeaks,
Their principal vnlue lieg, hoewever, in the large nomber of eggs which they
destroy. A speelnl count wns made at Sulpbur Springs, Tex,, on Augnst 16,
1904, to Jetermine the probable proportion of eggs destroyed hy this agency.
The ezgs on 10 different silking enrs were examined, and, on an average, 59
percent of the egrs were found to be shriveled. It is probable that most of
‘these shriveled eggs hnd Deen punctured pnd their contents sucked out by
the Triphleps, which were numerous on the silks gt that time, This Is no
doubt an exeeptional case but it serves to show of what great value the
Triphleps may be vnder fuvorable conditions.

Webster (43) noted as early as 1885 that O. insidiosus may fre-
quently be found in all stages literally swarming among the corn
silks with ne other visible food supply. Winburn and Painter (57)
state, regarding the corn ear worm: “Aunong the predators, Orius
insidiosus is pr obflb]y the most beneficial.,”

ORITUS INSIDIOSUS IN RELATION TO OTHER INSECTS AND TO MITES

Besides the eggs and young larvae of Lepidoptera, the insects
recorded as preyv of Orius insidiosus include thrips, aphids, white
flies, leaf hoppers, the young of lace bugs, the chinch bug, midges,
red spiders, and mites. One writer (28) Tocords it as even attackmrr
man, Another (20} thought that it transmitted corn-ear rot (D?plo—
dia sp., Fus‘m'mm sp.). 'Still another (39) rveferred to the feeding
and ege-laying mjury to chrysanthemums attributed to &, ingidiosus.
A hst of insects preyed upon by 0. /nsidiosus and refercnees to
records of such attack in literature follow:

Thysanoptera (14, o 434 42):
Phripg tabact Lind, (4, 7).
Euihripg nicotionwe Hinds (—=Fraullinicla fusea Hinds) (I8).
Euthrips pyri Dnuiel (=Taeniathrips inconsequens Uzel) (13),
{Buthrips) Seirtothrips eitri Moult. (18},
Frunltinicile tritiei Piteh (49,
Progopothrips cognafus Hood (423,
Hreliothrips fosciatus Porg. (J0Y.
Homoptern @
(Maerosiphum) FHinoia pisi Balt, (G 11 p, 131,
Phyllowera vitifolive Titelr (12, po R6; 140 230,
Myz=ug Uraggii Gillette (217,
Pheredon hwmwli Schrank (330,
(Chaitophores) Periphyglivsy neguadinis Thas, (30,
{ Aleyrodex) Triglesrodes raporarioewm Woestw, ([6).
Euwrponsea weli Le Baron (=Empoasca fabae Thave) (£ 47748, p. 406),
Hemiptera :
Corgthucha eilinta Say (31, (1.
Gargephia solani Heid, (9).
Bliseng lencopiorus Say (J0; 120 p 867 £ 23, 80 540 450 460,
Lepidoptern :
Laphyring frugiperda 8. & A, (24)
Rhodophore florida Guen. (7).
Puyrausta nubitaliy Hbn. {2).
(Philiorimacey Guarimoschema opcrendeila Zell, {(17)
Diptera : Dagynenra leguminicole Linth. (71, p. 123).
Acarina {37) : Petranychus telering Lo (bimeculatus Harveyr) (8, 23, 26, 27).

In Virginia the writer has found it preying npon several aphids,
mcludmn' Tritogenaplis sp.* feeding on wild lettuce {(Lactuea eunp-
densig) and Ilinoia pisi Kalt.* Teeding on crimson clover.

1 Datermined by P W, Musen, Bureau of Entomology and Dant Quurantlne,
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SEASONAL HISTORY
BEFORE CORN BECOMES AVAILABLE

Orius insidiosus evidently passes the winter as an adult in pro-
tected places. Blackman and Stage (3, p. 201 )} recovered it from
dead hickory on the ground. Hyslop {20} states that it is kmown to
hibernate in the rubbish in cornfields. McGregor and McDonongh
(27} say, “ These bugs pass the winter in the sdult stage and usually
become active some time in April, although they have been scen as
early as the middle of March.” Garman and Jewett (16) say, “It
bibernates as an adult among rubbish at the bases of plants.”  Mar-
shall (30) states that the insects hibernate as adults in © any place
where the drainage is good and where a fairly good covering of
leaves and rubbish can be found.”

In New England, Parshley (34) obtained records of adults
throughout the season, from June 22'to October 8. In Virginia the
writer has seen adults from March to November; but of the large
populations that occur in corn during July, August, and September
apparently few survive to enter hibernation, and previons to the ap-
pearance of corn in the fleld they are ravely met, with. The earliest
obseryed individuals are on flowers, such as dandelions, whither they
are likely attracted by thrips and other small, soft-bodied insects
that occur there. They may then be swept from almost any plant
association, being at this time of the year—March to Muay or June—
rather pressed for food. and they seem to breed sparingly, if at all,
on these plants, very few or no nymphs being observed or swept up
in the collecting net. Its genernl occurrence has been suggested in
the literature reviewed, and Parshley (35) motes that it is “very
commonly met with in sweeping, ng it lives in large numbers in the
flowers of various plants  * % %> QOsborn and Drake (32, p. 68)
say, “ It is a grass- and herb-inhabiting Insect, especially common in
open grassy areas.” Perhaps neither of these anthors had ever
examined corn plants during the growing season and had thus missed
seeing 0. fnsidiosus In its most favored habitat.

ON THE CORN PLANT

While Orius insidiosus continues to ocenr generally on miscel-
laneous vegetution throughout the season, as soon as the frst corn is
aboat a foot high the adults begin to congregate on these plants,
feeding at first upon thrips, aphids, and other smail insects that then
infest the plants. From this time onward through the season they
accur principally on corn plants, breeding sometimes in large num-
bers. On the small corn plants they are found running about on
the leaves and stalks, or hiding befween the leaf shebh and fhe
stalk.  As soon as the young tassels begin to develop in the bud
the adults secl these tender parts, where they feed on small insects,
probably on the young tussel buds as well, and perhaps lay a
few eggs. When the silks appear beyond the husks of the develop-
ing ears, however, the adults seck these parts, both to feed upon and
to Iny their eggs in the tender, fresh strands of silk which will pro-
vide food for the young nymphs. When nymphs, which are able
to develop entirely upon the sillks as food, are about half grown they
make cxcursions from the silks to all parts of the plant to seek
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animal food, especially small thrips, that occur between leaf sheaths
and stalk, as well as other small insects, and they are to be seen
with their captured prey impaled on their strong beaks stretched
straight out before them. Since corn plants develop irregularly,
and the fields are seeded over u period of 2 ¢or 3 months in central
Virginia, a succession of plants is to be found throughout the season
in stages of growth most attractive to 0. insidiosus. It therefore
breeds continuously throughout the peried from May to September,
or later, when the disappeavance of fresh corn silks makes further
breeding impossible.

Series of field counts made during 1928 and 1929 in Richmond, Va.,
to determine the population of 0. insidiosus on corn plants in all
stages of growth represented in the field through the seasons showed
simlar seasonal trends of pepulation—greater in 1929, however,
than in 1928. Populations fluctuated greatly from time to time,
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building up gradually during fair, warm weather and decreasing
rapidly during periods of storms that wash off and drown large
numbers of these small inseets. Thus ont Angust 10, 1928, an average
of 6.55 0. insidiosus {1.99 adults and 4.56 nymphs) per corn plant
were recorded, plants of all stages of growth being represented. On
August 11 and 12 a terriffic storm oceurred, accompanied by heavy
rains and wind suofficient to blow over the corn plants. Counts on
August 17 and 18 similar to those made on August 10 showed 3.51
of these insects per corn plant (226 adults und 1.25 nymphs), or
its population had been reduced nearly one-half by the storm, most
of the individuals that had perished being nymphs. The following
year, at about the sume time, after a storm of even greater fury
had lashed the cornfields, large numbers of dead insects were found
on the corn plants, particularly between the leaves and stalk, where
they had doubteless been trapped and drowned. These storms so
greatly decimated the populations of the insect that in neither year
did it regain its former abundance.

In figure 1 1s given the average population of 0. insidiosws (adults
and nymphs) occurring per plant (for 2,800 plants of all stages
represented in the field) during each 5-day period in 1928 and 1929.
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In each case the insect began to appear on corn plants the third or
fourth week in June and reached maximum populations the first or
second week in August. In each year the record shows several
periods during which populations grew rapidly and were then
checked or decimated, only to begin a new period of rapid increase.
They were much more abundant throughout 1929, and this may be
atiributed in part to the presence, through the season, of varicties
of corn more favorable for its breeding than were planted in 1998,
On the appearance of cold weather and the ripening of plants, large
numbers of the adults of 0. insidiosus die in the field and ave to be
seen strewn on the leaves and on the ground.
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ABUNDANCE ON CORN PLANTS IN THEIR SEVERAL STAGES OF
GROWTH

During 19828 the populations of Orius insidiosus on individual
corn Llants during the entire growing season were studied by weekly
examinations. Varieties of both yellow dent and white dent corn
were used as well as Country Geantleman sweet corn. In general,
the growth of these plants could be divided into the following
periods: 30 days hefore tassels appeared; 10 days during which
tassels were exposed but before silks appeared ; 25 days during which
silks were exposed and moist in some parts, and during which the
kernels were fertilized and passed through the milk and dough
stages; and 25 days during which the exposed silks were dry, no
longer affording nourishment to the insect and unsuitable for ‘egg
laying, and during which the lernels were hardening and ripening.




ORITUS INSIDICSUS, ENEMY OF CORY EAR WORM 7

It was found that adnlis occurred in varying abundance on the
corn plants during a period of about 12 weeks. Iirst appearing on
the small plants ahout 8 wecks before tasseling, they gradually in-
creased in abundance, reaching a peak (uring the first week that silks
were exposed and fresh. After this there was, in general, a gradual de-
crease, but the bugs occurred in small nivmbers even on the ripe plants.
The nymphs were rarely found on plants before tasseling and were
few in number during the period of tassel emergence. They appeured
in nwmbers soon after the silks were exposed, reaching a peak of
abundunce during the second week of this period, and from that time
onward decreased regularly on the plants (fig. 2). The smoothed
curve of occurrence of nymphs, more abrupt and occupying a shorter
periad of time, follows the curve of adull ocenrrence and shows that
feeding conditions tavorahle to nymphs veeurred principally duving
the period of fresh silks.

T}m average daily occurrence of adults and nymphs on corn plants
during the specified stages of growth as shown by these field cxami-
nations covering 2.440 plants in 2 years js shown in table 1. Popu-
lations varied in different fields and in time, as is indicated by these
data. Plants in one plot examined in 1928 showed greater popula-
tions of lioth adults and nymphs than plants in another plot.  The
population of 0. fuxidiosus during 1920—4.08 adults and 8.38 nymphs
per plant thronghout the season—wis considerably greater than dnr-
ing the preceding year.

Taniy |—Laily occttreence of wdiulls and nguiphs of Orins insidiosus an four
stuges of growih of vory ptunty of Riekmoml, Va., furing the scaaons of 1928
wved 19249
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The greatest number of adults on any one plant was 24 and the
greatest number of nymphbs 37. Plants not yet in tassel showed
adult populations of from 0 to 12; plants during tassel emergence,
from O to 24; plants with moist silks, from 0 to 20; plants with
dry silks, from 0 to 8. From 0 to 3 nymphs were recovered from
plants not yet in tassel, from 0 to 9 on plants during tassel emer-
gence, from O to 87 on plants with moist silks, and from 0 to 19
on plants with dry silks. A brief summary of the distribution of
i‘.hﬁ. populations of O. insidiosus on 1,780 corn plants is given in
table 2,

Tanre 2—Distribution of population of adults and nymphs of Orius insidiosus
on corn plants at Richmond, Va., during sewsons of 1928 and 1924

Plx. ta upon which the indleated number of indl-
viduals werg found

Stage of zrowth of (lants

619 |¥1-15

. . . | No.
Mot rotin tnssel. L. L. .o E 24
Perlod of tnssel antergones... . 145
With sliks molst - #

With sliks dry (4] 8

Totalecens e 20t

., L Pet. | et | Pet,
Percontago of wholo.. . ; 4. 67 10.82 |0,

Neot yot In tassel
Period of tascel emargence.
With silics moist.. ...

. 897
Whbksilksdey_... ... 302
i

Nymph.__[{

Pt | P, . o | Pt | Pet
Percentago of wihole.___ 37,08 1L 78 1407 0. 58 10,51 [0

OCCURRENCE ON THE SEVERAL PARTS OF THE CORN PLANT

Since, as has been shown, 0. instdiosus is particularly attracted to
plants during the period of tassel emergence and while with fresh or
moist silks, 1t might be supposed that on plants in such condition
these parts would show the largest numbers of individuals, This is
not necessarily so, for both aduits and nymphs are very active and
run over all parts of the plants, according as weather conditions per-
mit and wherever small insects or insect eggs that serve as food at-
tract them. The adults, besides running rapidly, are quick to fly
and are not easily captured. Even during the period when silks
are fresh and eggs are being deposited, they search over all parts of
the plants for the animal food evidently necessary for ege produc-
tion. The larger nymphs also seek animal food and may be found
on all parts of the plants. Both stages, especially the nymphs,
probably migrate in considerable numbers from the larger plants
when the leaves of different plants come into contact. In fair
weather they are frequently found on the upper surface of leaves,
but during cloudy or stormy weather they hide between leaves and
stems, They are rarely found on the under surface of leaves, Both
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stages are abundant on the stems, in the silks, and either running
over or hiding beneath the leaves that compose the husk of the ear.
Adults are abundant on young tassels, but nymphs are not so fre-
quently found on these parts, perhaps because the tassels usually
have dried before the nymphs become abundant on the plants, In
table 8 the occurrence of adulls and nymphs on the several parts of
the corn plant during different stages of growth of such plants is
summarized, the data being derived from observations on the same
insects referred to in table 2,

TapLw 3.—Average daily ocenrrence of aduliz and aymphs of Grivs insidiosus on
varions paris of corn plinls in four different stuges of growth, Richmond, Ta.,
1928 dnd F929

Birgo of growth of plants | Diants Port of planl Adulls Nymplis

Mumber N Number| Percent | Number| Percent
Unpoer surface of leaves. .. ... 821 | Gu.12 1]
Lower surfieo of lenves,

Not vet o {asyol

tnl
Aversgo fudividuals per
plaat por doy.

Upper surfaca of loaves
Lower surineo of loaves

Period of tussel emergence..

B £
Averngo [ndividuals per
pland per doy.

Upper surinco of Jonves,......
Lower surface of Joaves, ...

WiLth silka molste e oo, .

Average iodividuals por
pant per doy.

Uiper surfnge of lenves
Lower surfaco of lepves. .o

Tnasels,

With sHEE gy -

Averpgo Individuals por
plezt per day.

Tpper surface of lerves..
Lower surface of lenves. .
Stalka

Tasspls

-
G-

¥R
582583

Tolfd oo aoeee
Averago fudividusls por
plaut per day,

g

20240°—306—2
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RELATIVE ATTRACTIVENESS OF DIFFERENT VARIETIES OF CORN

In different corn varicties (he quantity of silk exposed on the
ears varies with the number of kernels to the ear. For example,
sills are very profuse on ears of Country Gentleman sweet corn,
which bear a large number of small, closely pacled kernels; while in
Hickory King, the kernels of which are very large and compara-~
tively few in number, silks arve relatively sparse. Owius tnsidiosus
makes three principal uses of corn silis—for food for both adults
and nymphs, especially for the latter; for egg laying; and for
shelter against inclement weather, as they hide among the strands of
sille at the tip of the ear, or, if the car’is open or the husk loosely
wrapped about it, beneath the protecting husk. Corn varicties
characterized by abundant silk and several ears per plant are more
favorable to, and harbor greater numbers of, 0. insidiosus than
varietics having sparse silk. At whatever season examinations were
made, Country Gentleman sweet corn showed larger populations of
both adults and nymphs than any other varicties observed, although
these included white and yellow dent as well ag other sweet-corn
varieties. Often the populations of this insect on Country Gentle-
man sweet corn were several times as preat as on other corn varieties
in the sume stage of growth, and the silks were fairly swarming with
nymphs. In these cases the greater attractivencss of Country
Gentleman corn to adults had resuited in greater breeding and ege
laying in the silks of these plants. TFields of this variety acted as
reservolrs from which 0. énsidiosus, having bailt up large popula-
tions, migrated, when the plants were no longer attractive, to field
corn in the vicinity, where breeding had proceeded on a much re-
duced seale, owing to lesser attractivencess of the plants to the aduits.

Sneeessive plantings of this variety of corn through the season of
1929 on a Virginin farm where these studies were made, probably
had mueh to do with the finding of much larger populations of the
insect generally in the vieinity in 1929 than 11)2&, when no such
successive plauntings occurred, for 0. énsidiosus bred freely and con-
tinnously throughout the season in its silks,

RELATIONSHII' OF THE SEASONAL HISTORY AND ABUNDANCE OF
ORIUS INSIDIOSUS ON CORN PLANTS TO THE CORN EAR WORM

The oeenrrence of Orins fusidiogis on corn plants is move or less
closely coineidental with the eccurrence of ear worin egys, not only
as to the period of the year, but as to stages of growth of plants and
as to parts of the corn plant.  Although Q. insidiosus feods exten-
sively upon these cgos and itz presence might scem a consequence
of the presence of this food supply on the plants, this is the ease
only in part. 0. insidiosus oceurs as well upon plants bearing no
ear worm eggs and during periols of the year when ear worm eggs
are few in number or entirely absent. It does not seem to he pri-
marily the ear worm eggs, or any other specific animal food, that
mostly aftracts O, insidiosus to corn. It is attracted, rather, because
the plant provides a desirable place for ege laying where plant food
for the younger nymphs is abundantly available.
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Animal food of some sort is usuaily present on corn in abundance,
often far in excess of the possible needs of O, insidiosus, and both
the adults and larger nymphs accept whatever food is available, snch
as eggs of the ear worm or of the fall army worm, the young cater-
pillars of these and other species of Lepidoptera, aphids, thrips,
leaf hopper nymphs including certain fulgorids, and other small,
soft-bodied insects. Tar worm eggs, therefore, are probably accepied
because they provide » supply of desirable, although not necessarily
the most eagerly sought for, food; in fact, 1n the writer's experience,
the young of thrips seem to be preferred to other animal focd, In
view of its general acceptance of any small inseet, the importance of
0. insidiosus in the control of the corn ear worm through destraction
of the eggs depends on the abundance on the corn plant of various
other insects that it might take as food. 1ts effect on the ear worm
is greater when no thrips, aphids, or other host inscets are present,
and less when such alternative food is plentiful and more ensily
found than ear worni eggs.

In eentral Virginia there are two principal gonerations of the corn
ear worm anmuaily. ISggs of the fivst generation, deposited by moths
cmerging from bibernation, are Iaid in June and July, and egys of
the second are depoesited during August and September. Between
these two periods of oviposition there is usually a period of 1 or 2
weeks, late in July and early in August, when eggs ave scurce or
absent. Yet it was during these periods of senrcity of egps. bebween
aenerations, when O, fnsidiosus was found to be most plentiful in
1998 and 1929 (fig. 1). While, therefore, populutions of 0. insidio-
sus (o not fuctuate with cecurrence of corn ear worm egus, the one
being independent of the other, their seasonal distribution s similar,

Also, for independent reasons, Q. dnxidiosus 1s attracted to plants
in certuin stages of growth in the same way that the corn eav worm
is attracted. Thus both arve more attracted fo corn while it bears
moist sitks than at any other time, and the second most attractive
period for both species is while the plants are in lusgel before the
silks appeur.

Again, individuals of 0. /nsidiosus and eggs of the corn ear worm
are recoveredd from the different parts of corn plants in somewhat
similar namberg, This i3 shown in the brief summuary ziven in
tuble 4,

Taust: 4, —outparison of he distpihetion of Orins ingidiosus and of corn ear
argrme ey on the rarious ptirts of He corn pland
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The data on the corn ear worm included in this table are based
on records of 33,519 egas recovered from corn plantings throughout
the seasons of 1924 to 1927, inclusive. Those on 0. insidiosus repre-
sent an adaptation of the records of 11496 individuals of those shown
in table 8 recovered from corn plants throughout the seasons of 1928
and 1929. Most of the specimens of 0. wnsidiosus recovered from
husks of corn consisted of individuals normally inhabiting the silks,
but hiding temporarily under the modified leaves of the husks.
When the husk and silk populations of O. insidicsus nre combined
(42.8 percent of the whole recovery), the similarity to the percentage
of car worm cggs recovered from silks {449 percent) is apparent.

FOOD HABITS OF ADULTS

The variable nature of the food of the adult Orius insidiosus has
already becn indicated in the review of literature. Animal food is
needed for a long life and much reproductive activity. In cages,
adults were fed on cggs and newly hatched larvae of Heliothis
obsoleta, on eggs and newly hatched larvae of Laphygmne frugiperda,
and on lavvae of Diatreca erambidoides {egas of this species are not
accepted as readily as ear worm eggs), as well as on the cggs of
several undetermined Lepidoptera. They were also fed on uphids
and thrips of several species, and they fed readily on partly grown
larvae of the corn ear worm whiecli had been maimed.

When attacking an active inseet, such as an aphid or small cater-
pillar, 0. insidiosus extends its beak forward in line with the bod
and approaches stenlthily, gently easing the tip of the beak through
the exoskeleton of the prey which soon succumbs without noticeuble
struggle. Adter a few moments the predator may wallk away with
the prey impaled upon its extended benk. It has seemed probable
to the writer that an anaesthetizing fluid might be injected into the
wound coincidentally with the puncturir ¢ by the healt. Aphids and
small caterpillars respond to the prick of « fine needle by promptly
moving away from the disturbunce, but when attacked by 0. ¢n-
sidiosus they show no recognition of an injury or ot danger. Once
impaled upon the beak, the prey is sucked of its juices until the
body is dry, or until the predator is satisfied with the feast, when
the corpse 1s dropped. )

Eegas, such as those of the corn ear worm, are devoured in the
same way, the shell collapsing as the contents are drained., Eggs
in all stagzes and conditiens are taken, from those newly laid to those
about to hatch, and even oceasionally when the hatching larva has
partly escaped from the egg. Eges parasitized by Trichogramme
minutum are also drained. Epos of other Lepidoptera, having
a more rigid shell, collapse in varicus ways, but some retain the
original shape and appeatr transparent. The number of cggs of the
corn ear worm consumed by observed individuals of 0. insidioswus is
oiven in table 5. ITemales devoured frem 0 to 5 eggs (average, 1L.75)
ﬁaily males from O to 3 egus (averange, 1.08), while paired individ-
nals devoured an average of 2.65 egys daily.
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‘abnE b—Fecding of nypmphs and adults of Grius ingidlosus on corn ear worm
egge al Richwmond, Va., during 1928

Instances in which the indicrted number of eggs |
weta devoured per ¢ay Totn] ,f.‘gzﬁﬂ?g?
Btngo or sox Obsorye- i voured
{lons ! ] | pfé 1n;
- [ sumed | yidua
Xona 3 d . per doy

Nreaber  Nuwmber| Npaber| Nitenber) Ngnber| N ammber | N wanbee] Number | Number

L.arger nymphs. 93 12 40 £ N P IO 123 1,48

Fomuale adults ... « G649 | 115 107 150 28 2f 1,18 L7k

Mals adulls, o 8 133 66 P 283 1,08
Palred male and fe- : :

ronte aduits ... . gt & Vi 178 i 1] 3 2,003 2,65

L 1

1 Number of lusects thues number of days obesurved,

Egps are devoured in greatest numbers during the fivst 5 days of
adult life, but even senile individuals, no longer laying eggs, con-
tinue to feed on corn ear worm eggs, the last record of such feeding
being on the one hundred and fourteenth day of life of an individual
0. insidiosus.

Orius tnsidiosus is cannibalistic, both as o nymph and as an adult.
Adults feed upon nymphs, and females frequently feed upon males.
The Inrger nymphs also devour smailer nymphs,

LENGTH OF LIFE OF ADULTS

Adults of summer broods of Oriug insidiosus live for remarkably
long periods in cages when supplied with food daily, Without sueh
food the lifé span is brief. The average length of life of adults of
both sexes, when supplied various foods, iy shown graphically in
figure 8. The individuals that lived longest, were those supplhied with
eggs of the corn ear worm, while those not supplied with some sort
of animal food lived for only brief periods. The longest lived female
of 0. insidiosus lived for 118 duys, becoming adult on July 2 and
dying on October 28; while her mate lived for 83 days, hecoming
adult on June 29 and dying on September 20. This pair of insects
consumed a total of 287 corn ear worm eggs, and the female Inid
169 egps. The fact that adults of 0. Jnsidiosus arve essenbially pre-
dacious is thus borne out by these studies,

PROPORTION OF SEXES

The proportion of sexes of adults of Orius insidiosus was found to
vary with the season. Early in the summer, before breeding on corn
had begun, females were found to be a little more than twice as
abundant as males. While breeding on corn, the sexes were, in
general, comparatively equal in numBers; whereas in the fall, when
:lf)reedling had ceased, males were found to be twice as numerous as

emales.
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OVIPOSITION

THE EGG

The egg of Orius insidiosus is subcylindrical, 0.47 mm long by
0.17 mm broad, tapering to a distinct white cap 0.10 mm in diameter.
It is extraordinarily large in comparison with the size of the adult.
'The integument, is smooth and translucent, As the embryo develops,
its red color becomes distinet, even through the silk strand which con-
tains the egg, if the silk is not tvo coarse or too dark. The egg is
firmly imbedded in the silk, the cap always being exposed and extend-
ing from the surface about 0.05 mm, Eggs hateh in from 3 to 4
days, depending on the temperature.

FEMALE
MALE

FAR WORM Z0G3

FEMALE
MALE

APHIDS

DISABLED EAR | FEMALE
o WORM LARVAE MALE

FRESH FEMALE
CORN SILKS
AND MOISTURE | MALE

FOOD OF ADULT.

FRESH CORN FEMALE
SILKS MALE

FEMALE
MALE

MOISTURE ONLY

NO FOOD OR FEMALE
MOI ST URE MALE

10 15 20 25 30 35 40 45 50 55 60 65 70 75
AVERAGE DURATION OF ADULT LIFE (DAYS)

Froone d,—Average duration uf adull life of Oriwg {ngidiesks in relgtion to the nature
ol the food supplicd,

PLACES UCIIOSEN FOR EGG LAYING

Although Orivs insidiosus prefers the moist, fresh silks of corn
for egg laying, other loeations are occasionally chosen. In cages,
eggs were Jaid in tender corn tassel and bits of tender husk, and in
green clover leaves and petals; and once, when a mass of several hun-
dred eggs of an undetermined lepidopteron was offered as food, the
eggs of 0. insidiosus were placed in the cgg mass. In corn silk the
eggs are inserted ub right angles, obliquely, or even parallel to the
strandj in each case the cap of the egg extrudes slightly. In fine
silk the length of the egg is often equal to the diameter of the silk
and causes o swelling of the sillz strand, in which case the eggs can
just. be seen by the unaided eye. Tn coarser silks the length of the
egg may equal only half the diameter of the strand of silikc, and the
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egg, causing no perceptible swelling of the strand, cannot be seen
with the unaided eye. Usually eggs, being laid only a few at a
time, are well scattered i several strands of sille; at other times
all or most of the eggs deposited on 1 day by a female may be laid
m a single strand of silk and closely bunched together. Eggs were
commonly found in a silk below a drained ear worm egg, the adult
probably having deposited an egg while in the act of féeding. One
female seemed particularly disposed to do this and Jaid many, and
sometimes all, of her total daily complement during several consecu-
tive days in the corn silk just under the Heliothis obsoleta eggs that
she had drained. Marshall (80) states:

In alfalfa the eggs are generally inserted in the main stem af a node, Ovi-
position seldom ocenrs in the tough lower part of the stem, but often the tetuder

growing distal portion is selected, Occasionally oges are found in the leaf
petioles,

RELATION OF FOOD OF ADULTS TQ THEIR EGC-LAYING CAPACITY

It has been shown (fig. 8) thut the longevity of the adult of Orus
insidiosus 1s most influcnced by the nature of the food it obtains.
This factor aiso controls the number of eggs a female will deposit,
or, indeed, whether she will lay any at all. The largest number of
eggs were deposited in cages by adults given egas of the corn ear
worm as food. The average number depositer TJ)’ such adults was
114.  Adults given only plunt lice as food laid, oh an average, 38.8
egas. The species of aphid given as £ .1 throughout the experi-
ments wag Tritogenaphis sp. feeding apon wild lettuce {(Lactuen
canadensis). This species way used because it was the only aplhid

available in abundance during the experimental period. Adults of
0. mnsidiosus that received no animal food at anfz time laid no eggs

at all, though specimens collected from the field laid a few eggs
when provided only fresk silk as food; but these individuals hacl
doubtless fed as predators before their capture. Data showing the
relationship of different foods to ihe egg laving of adults are given
in table 6.

In order that 0. insidivsus may lay many eges, animal food not
only must be plentiful but it must also be availuble over a period of
severnl months, because of the small egg-bearing capacity and the
long oviposition period of the females.

Eggs usually arve laid each doy in small numbers over s period
of weelks or months, probably as they continue to develop in the
abdomen, but rarely they are laid at intervals in larger numbers.
During the life period of females given corn ear worm egos asg
food, the average daily deposition of eges was 1.56. On 56.75 per-
cent of the days of life no eggs were deposited. Most frequently
only a single egg was laid, depositions of from 1 to 8 eges per day
oceurring 1n decreasing frequency, and larger numbers of eggs per
day were rare, the greatest number recorded being 14. During the
first 5-day period of adult life almost no eggs were deposited, but
from the sixth to the fifteenth day of life ege production was at its
height, gradually decreasing thereafter. The average daily oviposi-
tion by Orius énsidiosus fomales and their vute of devouring corn
ear worm eggs during various periods of adult life are compared
in table 7.
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Tasre 8.—Length of life, food consumed, and oviposition of Orius insidiosus when given various foods
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Tanre 7.—Comparizson of conanmplion of corn ear worm eggs by Oriug insidiosus
with oviposition by this speciex
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Under the most favorable conditions, when animal food—corn
ear worm egas—was constantly before them, the average number of
eggs deposited by 0. insidiosus was only 114 (table 6). The greatest
number of eggs deposited by one female under such conditions was
173 by an individual living for 91 days; the least was 33 eggs by an
individual living 71 days. The egg-laying capacity decreases as the
available animal food becomes less desirable; the average for individ-
uals fed upon aphids was 38.8 (table 6) and the greatest deposition
of egas by one female was 76. Without animal food, females of 0.
ingidiosus Jaid no eggs in the breeding cages.

RELATION OF SIZE OF EGGS TO THE EGG-LAYING HABITS

The egg of Oréus insidiosus is so extraordinarily large in compari-
son with the size of the adult that 10 to 12 eggs would probably
completely fill the abdomen of a female of average size. In order
to lay many eggs, therefore, so as to insure progeny in numbers
likely to continue the race, a long life is necessary. Table 8 shows that
oviposition continues for several months, and that the females lay
eggs, a few at 2 time or a few every day, over much of this period.

TARLE 8. —Records of aviposition by 13 females of Orins insidiosus during rorious
neriods of life at Richmond, Va., during 1929

Thys Days en which the indlealed numbar of uggs were deposited
nrl ¥ amy ohe femnln
Fe- |which

males '|noepes
were . - 8
Iaid

Pericd of lifo

JNo.
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R I-&Mﬂn:ul_.
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to 25 days....

¥5.
04 Lo 105 doy
108 to 120 days..

Falire life pe-
T

30 ) 20

Percentage of
the whole 2.. .. 56, 75 10. 075, 445 L 17[3. 73(3. 002,00

t Individuals st11f Hving at ool of 8 perigd.
t Based on a total of 4B days of life for the 13 predators.



http:compa.ri

18 TECHNICAL BULLETIX 504, T, 8. DEPT. OF AGRICULTURE

INCOMPLETED OVIPOSITION

Females of Orius insidiosus often die with the abdomen packed
with fully developed eggs; in fact, this was characteristic of those
given corn ear worm eggs as food, and it was found that ¢9.23 per-
cent of individuals so fed still bore eggs at the time of death. The
number of fully developed eggs found at death in feniales in cages
{where seemingly optimnm environmental conditions were provided
by an abundance of fresh, desivable food available at all times and
protection from enemies and unfavorable weather) ranged from 4
to 11 per individuaal, with an average of 8.9. As an example of this
peculiar phenomenon, a female which lived for 115 days and whose
last: oviposition occurred on the sixty-first day of life was found to
contain eggs at the time of her death, 54 days thereafter. This
female fed regularly during the entire peried.

THE NYMPHS

Upon hatching. the nymphs begin to feed upon the fresh con
¢ilks, or oceasionally upon other tender plant parts. They arve able
to subsist entirely on sucl food, but during the older inctars they
prefer animal food. especially young thrips. Individuals that be-
come adualts without having animal food are smaller and less vigor-
ous than those which obtain such food.

Five nymmphal instars have been recognized. although Garman and
Jewett (/6) found but 4, and the total period elapsing from ega to
adult ranges approximately from 11 to 18 days. the average being
about 15, as wus ulso found to be the case by Gurman and Jewett.
Marshall {9} deseribes 3 nymphal stages with n total duration of
17 days, or, from cgg deposition 1o adult, an elapsed period ot 21
days, 17 hours. During the earlicr instars the nymphs usually re-
main hidden away among the silks at the tip of the car, bul from
the third or fourth instar onwards the desire for animal food
prompts them to disperse aver the plants. They are often found
hiding between the leaves and the stalles. which is the vsual location
of thrips infestations on larger corn plants. During the fourth or
fifth instar. the nyvmphs devour ear worm eges, taking usuzlly 1 or
9 daily, the average daily consumption being 143 (table ). when
confined in breeding eages.

NUAMBER OF GENERATIONS ON CORN

Considering the duration of the ez stage, the length of life of the
nymphs, and the preoviposition period of the adults. the shortest
possible period from cgg to egg. under the most faverable conditions,
was nbout 24 days. During the growing season of corn in Virginia,
from the time that adults are fizst altracted to i€ in June until the
corn plants have all vipened in October, not more than + generations
of Oriuws insidiosus appenr possible on this plant; and sinee the adults
deposit eggs over protracted periods, 2 or 3 generations annuully on
corn in central Virginia are probably more usual.
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THE IMPORTANCE OF ORIUS INSIDIOSUS IN THE NATURAL CONTROL
OF THE CORN EAR WORM

While Orius insidiosus has been found to be the most important
insect enemy of the corn ear worm in central Virginia, its impor-
tance in the natural control of this injurious pesh varies from year
to year and during different seasons of any one year, depending on
the yearly and seasonnl abundance of lhoth and on the available
supply of other suitable animal food on the corn plant. Because of
gradual emergence from hibernation, ear worm wmoths occur over
much, or al, of the period from June to October, except during very
unusnal years, and egyus ave laid continuously, althougl not in uni-
form numbers, these depending on moth populations and the stages of
growth in which the corn plants are found «t any time. Usually,
the eur worm eggs arve sparsely distributed, only o few to a plant.
These facts favor the destruction of larger numbers of them by
0. insidiosus than would be posgible if ear worm cggs weve deposited
during shorter periods and 1n grenter numnbers,

During studies of ear worm oviposition from 1924 to 1927, eggs
deposited on selected representative plants in the field during differ-
ent years in different localitfes in Virginia throughout the corn-
growing season were marked and their fate determined by daily
examinations.  Of the several thousand egus so studied, the destruc-
tion of 3847 percent was attributed to feeding by Orius insidiosus.
On an average, the percentages of eur worm eggs destroyed by 0.
insidivsus increased from the Hrst of June und reached an extreme
during the first 10 days of August, when, as has been shown, O.
insidiosus were usually very abundant whereas ear worm cges were
relatively scarce. Trom then on to the first of October, the impor-
tance of 0. insidiosus, on an average, remained fairly uniform, some-
times more than 40 percent of the ear worm eggs being destroyed by
it throughout this periord.

In table 9 the percentage of eggs destroyed by Orius insidiosus is
given for each 10-day period from: May 20 to Qctober 10 in corn-
felds under observation in different localities during the 4 years
1924 to 1927. In each year the seasenal history and abundance of
the ear worm were different, and in each year populations of 0.
insidiosus probably varied. Consequently, quite different percent-
ages of car worm eggs were destroyed by this predator during the
several 10-day perioﬁs, or for any year, or either Iocality. The
greatest percentage of ear worm eggs destroyed during any 10-day
period was 76.92, during the period Aogust 1-10, ut Chariottesville,
Va., in 1924,

The percentage of eggs of the ear worm Iaid throughout any year
that were destroyed by Orius insidiesus ranged from 14.12 to 53.89.
This predatar apparently occurred in smaller nunbers in 1926, was
extremely plentiful in 1925, and of intermediate abundance in other
years. During 1925 the eorn cur worm was present in unusually
targe mmbers, especially at Richmond, whereas the population dur-
ing 1926 was somewhat below the average. 1t seems, therefore, that
jarge ear worm populations are favorable to the development and
increase of Orius insidiosus, since wnder sueh conditions animal food
15 plentiful and easily found. Abundant animal food is afso avail-
able for the nymphs, thus insaring a large swrvival and, perhaps,
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‘TAsre 9.—Percentages of eggs of fhe corn eur worm destroycd by Orivs in-
sidivsus on corn plants in the field during 192} to 1927 in VPirginiu
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less cannibalistic feeding. In addition to these differences in popu-
lations, 1925 was marked by droughts, especially at Richmond, dur-
ing which long periods of hot, dry, sunshiny weather occurred, which
is & most favorable factor for rapid development and Iong life, and
consequently high reproduction, by Orius insidiosus. On the other
hand, 1926 was characterized by numerous storms and heavy rains.
Not only were the populations of nymphs decimated by these adverse
weather conditions, but the duration of life of adults was probabl
much shorter, and consequently considerably less egg laying ocenrred.

A summary of the destruction of ear worm eggs deposited on
various parts of the corn plant by 0. insidiosus is given in table 10.
A larger percentage of those deposited on silks was destroyed by
Q. insidiosus than of those on any other parts. Many of the eggs
deposited on stalks, tassels, and husks, and but relatively few on the
leaves were destroyed. The largest proportion of ear worm eggs
destroyed by O. insidiosus on any plant part in any year was 82.72
percent of those deposited on silks at Richmond during 1925. On
each plant part the percentage of eggs destroyed depended upon the
populations of 0. énsidiosus, the seasonal occurrence and the varying
populations of ear worm moths, and the development of the corn
plants.

Taunek 1Q-—Perceniages of egys of the corn cur worm deslroyed by Oriug in-
sidiogus on vericus parts of the corn plant in Virginia

CUpper Lower Avaraga
T.ocality surfaco of | surface of | Stalks Tussals Husks Bilkg for ths
leaves lenves ¥onr

. 5,00 3 . 45. 89
Richmaond 4, b, 45 r . 3 14,12
22,53
0]

. 30, 86
Charlottesviile?, _.. won | ..o

29, 51 i 25. 00
145, 45 3 . 3 58,33

Averapgo. . oo.|eanan- 10,24 , 3 4B, 42

i Two serles of corn plols were under ohiservation In 1024 snd 1925 5t Charlottesvilie.
! Blonk spacey indleate that no cges of the corn ear worm were founs.
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From the data presented on the length of life and rate of feeding
of adults of Oriws insidiosus, it would seem possible that, except dur-
Ing seasons of very large corn ear worm populations, a single pair of
0. insidiosus and their progeny, if they remained on a single corn

lant, might keep the plunt nearly or quite free from ear worm in-
estation. This they would accomplish by feeding upon and destroy-
ing the cggs and young larvae, especially by devouring the former,
as they were deposited day Ly day, since 0. fwsidiosus most often
inhabits those parts of the plant where eggs are most likely to be
placed. From the writer’s obrervation, however, it ig not usually
the case that they remain on one corn plant, and this is probably
due to the difficulty in finding the eggs. The corn plant is large,
eggs may be placed anywhere on ity and 0. <nsidiosus is small. No
evidence has been obtained that @. insidiosvs can locate ear worm
eges by any other means than by minutely exploring the plant, or
that it can by means of any sense recognize an egg except when it
18 directly upon it Since onr worm eggs may be deposited on a
plant on any day, or, indeed, on every day from the time when it
consists of a few leaves until the silks are dry and the grain partly
matured, the discovery of all ar even many of the eggs means con-
stant minule exploration by 0. insidiosus day after day. Even
though these predators are very active, it is remarkable that so farge
a percentage of ear worm cggs is connnonly found and devoured.

The avallability of other food—aphids, thrips, eggs, and young
larvac of other species of Lepidoptera, and other small inseets—
affects the efficiency of Owrius insidiosus us a destroyer of ear worm
eges.  These other insects ocelir in varying numbers on different
corn plants in the same field, during different seasons of any one
year, and during different years. If plentiful and more easily found,
as thrips often are when they occur by hundreds in masses between
leaves and stalks, or when large colonies of aphids occur on tassels
or other parts of the plant, there will naturally be little urge for
0. insidiosus to seck out the more scattered ear worm eggs which,
although providing & preater feast, reguire more labor to discover.
Conversely, when alternate animal food is searce or wholly wanting,
the search over the plant will become very intense, and farger per-
centages of ear worm eggs will be destroyed.

SUMMARY

This bulletin reports studies of the importance of Orius insidiosus
{Sny) as a natural enemy of the corn enr worm {eliothis obsolete
Fab.}, based upon work done principally at Richmond, Va., during
1998 and 1929.

The inscet occurs throughont most of the United States and south-
ern Canada. Tt is abundant in many sections and is beneficial be-
cause it attacks many injurious insects.

Its occurrvence is general on many plants, but its particular habitat
is corn, where eggs ave deposited, for the most part, in the fresh,
moist silks.

Adults are most plentiful on coin plunts which have young tassels
or are in silk, whereas nymphs oceur principally during the silking
period. Abundance of sillk appears to aftract great numbers of
adults, affording favorable Lreeding aurcas—a place for egg laying,
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a shelter from inclement weather, and food for both adults and
nymphs, especially the latter.

Animal food is needed for a long life and much reproductive
activity. Adults, in cages, lived for many duys; and females depos-
ited eggs over long periods, a fow eggs at a time, provided animal
food was plentiful. Individuals receiving no animal food lived for
brief perieds and deposited no eggs. Adults were fed on corn ear
worm eggs, newly hatehed larvae, and partly grown larvae that had
been manmed.

The egg is very large in proportion to the size of the adult, from
10 to 12 eggs representing the capuacity at one time of an average
sized female, Females frequently die with their abdomens packed
with fully developed eggas.

The nymphs emerge 3 or 4 days after deposition of the eggs, feed
ab first upon the moist sitks, but prefer animal food during later
instars. The nymphal stage occupies about 15 days.

Four generations annuully scem possible in central Virginia,
though € or 3 are probubly more common. The shortest possible
complete life cycle oceupies about 24 days.

In central Virginia 0. insidiosus was the most important insect
enemy of the corn euar worm, having been found over a period of
years to have destroyed an average of 3847 percent of the ear worm
eggs deposited on corn plants.

The percentage of corn ear worm eggs destroved by 0. insidiosus
varies during different years and during the different seasons of the
year, as well as according to the location of the eggs on the plants
and the available supply of other suitable animal food.
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