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0::: 
~ INTRODUCTION 
:iE 

In the course of a, st.udy at Richmond 1111<1 Charlot.tesville, Va., 
from 1924 to 1927, on field oviposition by the corn ear worm (Helw
tlli8 obsoleta Fab.) and the fate of the eggs deposited on corn, it 
was found that the most important natural destroyer of ear worm 
eggs, especially those deposited on corn silks, was the smallantho
corid bug, OJ'ius insidiosU8 (Say), formerly known as TriplLleps in
SidWSU8. The writer has previously observed its abundance on corn 
and its import/ant relationship to the European corn borer in Mas
saChusetts (93) ,1 and the literature showed that it. was widely dis
tributed, not only on corn but on many other plants, where it fed 
on numerous small insects many of which were injurious to crops. 
All of this information was fragmentary, and it appeared that little 

1 Itallcnumbers in parenthes('s refer to Ut!!rntllre Clt'ld, p. 22. 
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was knmv'Il about the biology or economic importance of this ubeful 
predator. During the years 1928 and 1929, in the vicinity of Rich
mond, Va.) the ,Yriter le'arnedmuch 1110re about this species, especially 
as found 011 the corn plant and as related to the corn ear worm, 
and the information gained ill this study is sUIllmarized in the present 
bulletin, 

ECONOMIC IMPORTANCE 

01'ius in.<tidiosus apparently occurs over most of the Uniteu Staies 
and in southern Canada. Records ill literature show its occurrence 
jn 31 States as well as in 2 Canauian Provinces. It occupies among 
the Hemiptera a position similar to that occupied hy T)'ic7lO(J7'a7n1n((' 
1111inut-wn Riley among the parasit.ic Hymenoptera, for frequently 
these 1,yO smtiH species, taken together, form the most hnportant 
~atura,l control of an injurious insect, especia1ly among those attack
mg the corn plant, the one destroying the eggs alolJ{~, and the. other 
feeding on Loth eggs and newly hatched larvae. 

lvI. p, Jones, in a.', 'lnpublisheu llllU11l;;cript, reports tbat (Tl'iph
leps) 01"ius insidio8U8 was fonnd feeding on probably 4 percent of 
the pupae of the Mexican bean bean beetle (Epihu:ltna C01'l"upta 
Muls.) late in June. 1924. 

The insects attucked by O. -iruJidio8U8, aC('ording t() the "writer's 
observaHon in various localities, were among the most important 
enemies of the corn plant in these several areas and included 1)01 

only the corn ear worm but the European corn borer (Pyrau8trt 
11flf,bil.aU,'{ Hbn.), in Mas:-,achusett.s in 1923 and 1924, the fall nrmr 
worm (Lapltygma. fr16(Jiperdct S. and A.). in Georgia in 1930,and the 
larger corn st.alk borer (Diatraea c.l'wnbidoides Grote), in Virginia 
in 19~8 and 1929, 

REVIEW OF LITERATURE 

Notes from published writings show that O. in8idio8U,~ not only 
occurs wielely over the country' but is found on a "'ide variety of 
vegetation, including trees, shrubs. field crops, Yegetables, and many 
wild plants. On many of these it. is found principally on the blos
soms, but it also searches for food oYer the en6re plant. Wh,'11 
corn is available. it lays its eggs pr.incipa.lly in the strlll1ds of fl'esh 
silk, .vhere also the young nymphs Legin feeding. 

ORIUS INSIDIOSUS IN RELATION TO THE CORN EAR WORM 

Forbe.c; records O. 111Sidio8US as an ('nemy of corn (':11' worm egg,; 
and ()3) notes its abundance on ('orn. Garman and J ('wett (16) 
reared O. insidio8US from the egg, and figured the egg;; fot· the first 
time; they reckoned its life cyde JroIll l'gg to ndult as 15 days, 3.25 
hours. They state (16, 'fl. 587): "It appears to feed to Home. extent 
on plant jui<.:es, but is fond of lhl' juices of various insects, such as 
species of 'thrips,' and is very usef'ul because of its destrllction of 
the eggs of the corn wor111." Many (.39, p. 39) noted that this insect 
was Leneficial in destroying bollworm eggs. Quaintancp and Brues 
(36, p. 107), il~ an elaborate report on the bollwol'lll say: 

The nyrupllS and ntlults of: ~l'rillhT('pg i1!8idiosu..~ Sa)" .. * * hare been 
r<.'peatedly obScrvell feeding on bollworlll eggs aml on ..ery HlIlnll llll'\'Ue. 'l'his 
IIttle heterclJlterQll is especially almn(lallt ill fresh com I"ilk. Hnll is !lflplI f;f'ell 

frequenting cotton vlants also. Although ill a nUlIIber of Jnstances noticed in 

http:11flf,bil.aU
http:parasit.ic
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the laboratory they seem loath to attack liYing larvae, they are sometimes .to 
be seen In the field with newly hatched larvae impaled on their slender beaks. 
Their prinCipal vnluu lies, however, in the large number of eggs which they 
destroy. A special count was made at Sulphur Springs, Tex., on AUb'1lst IG. 
1904, to lletermine the probable proportion of eggs destroyed hy this agency. 
The eggs on 10 different silking ears were examined, and, on an uyerage, 55 
percent of the eggs were found to be shriyeled. It is probable that most of 

• these shriveled eggs had been punctured and their contents sucked out by 
the Triphleps, which were numerous 011 the silks at that time. r.rilis is no 
doubt an exceptional case but it serves to show of what great value the 
Tripbleps lllay be under favorable conditions. 

Webster (43) lloted as early as 1885 that O. insidio8US may fre
quently be found in all stages literally swarming among the corn 
silks with no other visible food supply. 'Winburn and Painter (5(}) 
state, regarding the corn ear WOI'I11: "Among the prec1atol's, 01'iu8 
insidio8U.<j is l)l'obably t11e most bC'neficial." 

ORIUS INSIDIOSUS IN RELATION TO OTHER INSECTS AND TO l\UTES 

Besides the eggs and young larvae of Lepidoptera, tht' insects 
recorded as prey of 01·i.W~ in.sirlio8u8 include thrips, aphids, white 
flies, leaf hoppers, the young of lace bugs, the chinch bug, midges. 
red spiders, and mites. One writer (128) rt'corc1s it as even attacking 
man. Another (gO) thought that it tl'ansmittt'cl corn-ear rot (Diplo
elia, sp., Fusai'I1.l7i1. sp.). Still another (89) rl'ferrecl to the feeding
and l'gg-la.ying injury to chrysanthemums attributed to O. in8ieli'()8u..~. 
A list of insects prl'}'l'd upon by O. i1udclio81.t8 anel references to 
recor<1~ of sueh aHack in literature follow: 

1'hYRHllOjltrl'U (n, p. ·~.'I4; 42) : 
Thrip.¥ tabaci Lind. (4. in. 
RIIII/rips nico/ialllle Hinds (=F'rll1/klinid!a. flll'('a I-Iillll:;) (18). 
EllthriJl'~ IlYri, Daniel (='faclllolilriI/8 il1ron8('f]I/('/I.~ l'z('1) (15). 
(EII/ltri,M) Sc/rtuthrip8 citri Muult. (UJ). 
Fnmk7inidla. Iritiei l!'itrb (1111. 
ProsopOO,.rip8 coglla tt/.s Hood (.!,~ L 
Hcliolhrip8 fa.sciatns PeJ'g. (.l01. 

H(lmopt:rrn : 
(Ma{:1·oNiphu.m) !lUnoia. Ilisi Knit. (6; If. /I. t51). 
Phll110;crra 1'ilifoliar Fiteh (12, 11. IW; q; 2.'J), 
.1fllZU8 iJra[l{fii GilH'tte (21). 
Pho1'Odon hUIII1/li Schrank (.'J.'I). 
((,IIU ito!)h()rll..~) P(·rip1t1l111l..~ /lrgllll/liniN Tho>'. (.~!ll. 
(Al('lIrO(le.~) Trialcuro(l(',~ 'l'IlJlorariOrlllll ·W(>~tw. (16). 
EIII ]10(lS('1I mali Le Darou (= B1/I.poa.~('a· fa IHI(' I-Ian.) (1 .. ·Ii .. .'JR, 11.400). 

Hrmi)Jtel'fl: 
OorlJ/l/·llclt(l. ciliala SIQ' (31,.'Jt). 
Gm'gaphia, .~o!olli Heid. (9). 
B/i.~MIS 1('1(('0]111'1'1/8 Sny (10; 12, p. Ra; 11; 2.'3; .18; H; I,;;j ·Hi). 

Lepi(loptera : 

Lophllgllla. frllg-ipcrda S. & A. (24). 

RJt.oc1op7wr[/ {lori<la GIlC'n. (7). 

Pyrallsta. lIu.bilali.~ Him. (in. 

(Phthorimaca) GnQri1l/.OM:7wlIllI opcrcu.id/a Zl'll. (11). 

Diptl'rIl: Da81Jncl(ra. legllmill/{'ola Lint". (11, p. 12.'1). 
Acarinll (.]7): Tl'lrallllcl/.us f('/(lrius L. (bim{((:II.l(Ltlls Haney) (S.a;j.26,27·). 

Ll Virginia the writ('r haR found it pl'eyinp: 1lpon several aphids, 
includinp: T1'itogena.phis Sp.2 fcedin~ on wild lettuce (Lactlt('([ (J(ll1a
densi.s) and fllinoia, lJisi Kalt.2 feedlllg 011 crimsol) clover. 

2 Determin~d by P. W. lIIuijon, Burt'liu of Jl:ntomol(1g~' und rlnnt Qunrantinc, 

http:Tl'lrallllcl/.us
http:i1udclio81.t8
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SEASONAL HISTORY 

BEFORE CORN BECOMES AVAILABLE 

OriU8 insidiosu8 evidently passes the winter as an adult in pro
tected places; Blaclmlan and Stage (3, 7). 201) recovered it fro111 
dead hickory on the ground. Hyslop (eO) states that it is known to , 
hibernate in the rubbish in cornfields. McGregor and McDonough 
(27) say, " These bugs pass the winter in the, adult stage [Lnd usually 
become active some fjme in April, although they have been seen as 
early as the middle of March." Ga.rman and Jewett (10) say, "It 
hibernates as an adult among rubbish at the bases of plants." ~Iar
shall (30) states that the insects hibernate as adults in " any place 
where the drainage is good and where a fah']Y good covering of 
leaves and rubbish can be founel." 


In New England, Parshley (.34) obtaine.d records of ~dults 

throughout the season, frol11 June 22 to October 3 .. In Virgima 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 suryivc to enter hibernation, and preyious to the ap

pearance of corn in the field they are rarely met 'vith. The earliest 
observed individuals are on 110wers, such as dandelions, whither they 
are likely attracted by theips and other sn1~tll, soft-bodied insects 
that occur there. They may then be swept from almost any plant 

association, being at this time of the year-Mal'ch to Mayor June

rather pressed for food. and they seem to breed sparingly, if at all, 

on these plants, very few 01' no nymphs being observed or swept up 

in the colletting net. Its general OCClllTence has 'been suggested in 

the literature re'dewed, U11cl Parshley (35) notes that it is "very 

commonly met with in sweeping, as it lives in 12rg·e numbers in the 

flowers of various plants * * *." Osborn and Drake (82, 7J• 08) 

say, " It is a grass- and herb-inhabiting insect, especially common in 

open grassy areas." Perhaps neither of these authors had ever 

examined corn plants during the growing season and had thus missed 

seeing O. in8idio81.t8 in ih; most favored habitat. 


ON THE CORN PLANT 

While Oyju.~. l1Mhlios'U.'1 eOlljilUlCs to occur generally on miscel
]a,neous vegetation throughout the season, as soon as the first corn is 
about a foot high the adults begin to congregate on these plants, 
feeding at fil'st upon thrips~ aphids, and other small insects that then 
:infest the plants. From this time onward through the season they 
Occur 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 hidillg between the leaf sheath and the 
stalk. .As soon as the young tassels begin to develop in the bud 
the adults seek these tender parts, "where they fced 011 small insects, 
probably on the young tassel buds as well, and perhaps lay lL 

~ew eggs. When the silks appear beyond the husks of the (leve10p 
mg ears, however, the adults seek these parts, both to feed upon and 
to lay 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 e~tirely upon the silks as food, are about half grown they 
make excurSIOns from the silks to all parts of the plant to seek 

http:in8idio81.t8


ORIUS INSIDIOSUS, ENEMY OF CORN EAR WORM 5 

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 a 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 at.tractive to O. ins'idiosu.s. It therefore 
breeds continuously throughout the period from M:ty to September, 
or later, when the disappearance of fresh corn silks makes further 
breeding impossible. 

Series of field counts made during 19~8 and 1929 in Richmond, Va., 
to determine the population of O. insidio8U8 on corn plants in all 
stages of growth represented in the field through the seasons showed 
similar seasonal trends of popUlation-greater in 1929, however, 
than in 1928. PopUlations fluctuated greatly from time to time, 
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building up gradually during fair, warm ,,,cather and decreasing 
rapidly during periods of storms that wash oil' and drown large 
numbers of these small insects. Thus on August 10, 1928, an average 
of 6.55 O. in~idiosU8 (1.99 adults and 4.56 nymphs) per corn plant 
were recorded, plants 6f all stages of growth being represented. On 
August 11 and 12 a terriffic storm occurred, accompanied by heavy 
rains and wind sufficient to blow over the corn plants. Counts on 
August 17 and 18 simBar to those made on August 10 showed 3.51 
of these insects per corn r>lant (2.26 adults and 1.25 nymphs), or 
its popUlation had been reduced nearly one-half by the storm, most 
of the individuals that had perishe(l being nymphs. The following 
year, at about the same time, after a storm of even greater fury 
had lashed the cornfields, larO'e 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 is given the average population of O. in8'i!lio8'W8 (adults 
and nymphs) occurring per plant (for 2,890 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 01' 
fourth week in June and reached maxinnull 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 deClmated, only to begin a new period or rapid increase. 
They were much more abundant throughout 1929, ancI this may be 
attributed in part to the presence, through the seasoll, or varieties 
of corn 1110re favorable for its breeding than were planted in 1928. 
On the appearance of cold weather and the ripening of plants, Ittre;e 
numbers of the adults of O. ill"~id1.08U8 die in the field and arc to be 
seen strewn on the lellyeS and on the ground. 

\ 
\ 

\~ 
Ili 

DAYS DAYS WITH DAYS WITH
DURING SILKS MOIST SILKS DRY
TASSEL 

EMERGENCE 

FlGI'ltB 2,-Occurreuee of na1tlt~ nntl nymphs of O"ills ;1I8;I1.;Q8/18 on eorn plants during
the perlotl$ When plants were in tile s(>\'l'ral slaw's oC gl'O\\'t1I. Hkhmontl. I'll" l02R. 

ABUNDANCE ON CORN PLANTS IN THEIR SEVERAL STAGES OF 
GROWTH 

During 1928 the popUlations of 01'h(.,Q in8idioMl;~ on individual 
corn l~lants during the entire growing season were studied by weekly 
examinations. Varieties of bot.h yellow dent and white dent corn 
were used as well as Country Gentleman sweet corn. In general, 
the growth of these plants conltl be divided into the followin15 
periods: 30 dn,ys before tnsselH apI)earec1; 10 days during which 
tassels were exposed but before silks appeared; 25 days during which 
silks were exposed and moist h1 some parts, and during wbich the 
kernels were fertilized and paHHecl thl'ough the milk ancl dough 
stages; and 25 days during whicb the exposed silks were dry, no 
longer affording nOllrishment to the insect and unsuitable for egg 
laying, and during whic11 the kernels were hardening nnd ripening. 
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It was found that adults occurred in varying abundance on the 
corn plants during a period of about 12 weeks. First appearing on 
the small plants about 3 weel{s before tasseling, they gradually in
creased in abundance. reaching a peak during the first week that silks 
were exposed and fresh. After this there IVa:s, in general, a gradual cle
('rease, but the bugs occurred in smallnmnbel's even 011 the ripe plants. 
The nymphs were rarely founel on plants before tasseling and were 
few in number during the period of tassel emergence. rrheyappcm'ccl 
in IlLUnbers soon after the silks were exposed, reaching a peak of 
ubundance dlll'illg the second week of this period, and from that time 
onward decreased regularly on the plants (fig. 2). The s11l0othe<l 
curye. of occurrence of nymphs, moro abrupt and occupying II shorter 
perIod of time, follows the curve of adult occnrrence and shows that 
feeding conditions fllvomble to nymphs occllrred principally during 
the pel'iod of fresh silks. 

The average daily OCCUl'l'(,'l1CC of adults al1(l nymphH OJ} eOl'n pIa ntH 
during the specified stages of growth as shown' by these £1(11<1 exami
nationH covel'ing 2A40 plants 1n 2 years is shown in tablt' 1. Popu
lations varied hl diffcrent fields ,mel in time, as is indicated by thes(' 
data, Plants in O]]e plot examined in 1928 showed greatel' £>opula
tiol1s 0-£ both adults am1llymphs than plants in another plot. TIll' 
popUlation of O. il18idio8U8 dllring: 1D2D--"1:.08 adults and 3.:-38 nymphs 
pel' plant throughout the scason-was considerably greater than <1111'

ing the prcceding year. 
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lind 19,m 
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192'J I Plants with silks moist.. .... 3aO I I. ,fi2 J,M3 5.31 .J. 74 

..... < i l'lnnts wIth silks dry••. "' ,WI 351 I, Uin 1. 03 5.81• 

\ Totn!.. .•••••__ ••.. . ·1.J~~r=2:5011 3.78-1 -·~I.08 L_ :1.38 

t!nCIore tassels npJ)cnred " . '~-54,j'I-~----:rol~t--:07 
! 

PerIod 01 tossel enJl'rgcnco ... " 520 2,882 <101 t 5< 48 , itj 
Tot 1 Plnnts with silks moist... -....... IOUl l' 2,70n a,047 I 3.92 5.2S 

a.. Phmts with 8m,S dry..... ". 670 038 2, :180 l .9·\ :1,51I __~_ I 'I'olnl..............._.... ~~-;::j40f7:m--u.m-~--;:G5 
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The greatest. number of adults on anyone plant was 24 and the 
gl'eatest num~er of nymphs 37. Plants not yet in tassel showed 
adult populatIOns of from 0 to 12; plants durmg tassel emergence, 
from 0 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 0 to 37 on plants with moist silks, and from 0 to 19 
on plants with dry silks. .A brief summary of the distribution of 
the populations of O. insidio8'u,s on 1,'1'80 corn plants is given in 
table 2. 

TABU; 2.-Distriblltion of poplllaticm Of adlllt.9 aml nymphs Of Orill,~ inltidio.~us 
on corn. plants at Richmond, Va., dUring seasOlls Of 1928 and J9Il!} 

Pll't",ts upon which tbe indlrotad number oC indl-
Plants vi duals were Cound 

Stage oC Stage aC growth aC plants exam 

_in_se_c_t-1--------- ined-~ tHO 1~1~21-2526-30~-353fHO1-5 

No. No. No. No. No. No. No. No. No. No.otyetin tasseL. ___ "_______ 300 45 227 21 4 _______________________ _ 
Period oC tassel emergenco____ 410 II 201 h~ 47 5 2 '" __ " ____ • "_'_ 
With silks maist.____________ 530 6- 310 115 32 6 ----- ... -- -.--- -----With silks dry___ .•._________ 540 255 2i7 8 _________ • ________ ._ • __ •• _____ 

AdulL___ ----------------- 
'/ Total. ___.. _.......... 1,780 3i8 1,015 291 83 11 2 ___ • ________ __
I ========== 

Pet. Pet. Pet. Pel. Pet. Pet. Pet. Pel. Pet. 
PercentageaCwbole. __________ 21.23 57.02 16.35 4.67 0.62 0.11 ___ •••. ___ ••• ,f I l{o. .J.Vo l No. iVa. l'-to. No. 1\"0. No. No. No.Not yet In tasseL _______• ___ .! 300 274 26 ______ •_____________• _______________ 

Period oC tassel emergence____ 410 231 172 7 _______ • _____________________ _ 
With silks molst.____________ 530 29 297 131 38 14 10 9 1 1 
With silks dry_ ..... __ ......_ 540 126 302 84 23 5 _____________•____ __ 

Nymph___ --------------------
Total......____• ___ ._.. 1,780 660 797 222 61 19 10 9 1 1 

= Pet. l1'el. Pel. Pel. Pet. Pel. Pet. Pet. Pet. 
/ Pcrcentngo oCwhole. ______ • ____ 37"08 (1.78 12.47 3.43 1.07 O,La 0.51 0.05 0.05 

OCCURRENCE ON THE SEVERAL PARTS OF THE CORN PLANT 

Since, as has been shown, 0, il1S'idiosus is particularly attracted to 
plants during the period of tassel emergence and while with fresh or 
moist silks, It 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 adUlts 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 egg produc
tion. The larger nymphs also seek animal food and may be found 
on all part.s of the plants. Both stages, especial1y 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 th(' upper surface of leaves, 
but during cloudy or stormy weather they hide between leaves and 
stems. They are rllrely found on the under surface of leaves. Both 
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s~ are abundant on the stems, in the siiks, and either rmming 
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
guently found 011 these parts, perhaps because the tassels usually 
llave dried before the nymphs become abundant on the plants. In 
table 3 the occurrence of adults 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. 

TABLE a.-Average /laiTy occurrence of (J,(ZlIits alla nymphs of OrillS in8idio.~U8 on 
varioll.'J parts Of COI'1~ )llaltts ·in four different st(1gcs Of gr01cth, Richmon(f, Va., 
1928 alld 1929 

Stago of growth of plants Plants Part of plant Adults Nymphs 

Num/Jer 	 Number Percent Number Percent 
Upper surface of leavcs.......... 621 60. 12 10 48.40 

Lower surface III leavcs.......... 129 16.:17 3 9. 09 

Stalks......... .................. 138 Ii. 51 14 42.42 

Tussels.......................................................... 


30jl Uusks..........................................................
Not yet In to.ssel. ......... . 
 Silks............................................................ 


Total.. ................... iSS 100.00 33 100.00 

Average Individuals pcr 2.63 ........ 0. 11 ........ 

plant per dllY. 
==== 

Upper surface oClcu\·cs...... .••• 1,083 ·13.41 130 35.33 

Lower surface of leavcs.......... 62 2.48 6 1.63 

Stalks........................... 453 18.16 174 47.28 

Tnssels......................... 757 30.34 -18 13.01 


410 TIusks.......................... 140 5.61 10 2.72
Period of tassel omergence •. Silks............................................................ 


'1'olnL................... 2.495 HJO.OO 368 100.00 
Average Indlvldnals por 0.09 ........ 0.89 ....... . 

plan~ per dill'. 

Uppcr surfaco oflenvcs •••••••••• illS 3·1.22 li13 18. 24 
Lower surface of ICl1vcs.••.•• __•• 10 .85 38 1.35 
::;tnlks........................... 243 10.83 5ii 20.51 
'1'nssols.......................... GO :1.08 2.5 .89 
Husks.......................... 525 23.30 603 2·1.64WIth silks moIsL........ 530 
 Silks............................ 020 27.03 007 34.37 


TotaL............ ........ 2,2H 100.00 2,813 100.00 
Average Indivldunls per 4.:!3 ........ .5.31 ........ 

Illllnt per day. 
==== 

Upper surface of leavcs......... . 134 25.43 361 16.3-l 

Lower surface oCleavcs ........ .. 4 .76 12 .54 

Stalks.......................... . 46 8.73 220 9.88 

'rnssels......................... . 10 1.89 9 .40 


0.10 	 Uusks........................... 205 38.90 826 37.07 

Silks........................... . 128 24.20 707 35. i7 


Totnl..................... . 527 100.00 2,2'28 100.00 
Average Individuals per 0.98 4.12 --- ..---~-------plnnt per day. 

,Upper surface oCleavcs .......... 2,506 41.39 1,023 18.79 

Lower surface of leavcs.......... 214 3.54 59 1.09 

Stnlks........................... 880 14.54 08.5 18.10 

Tnsscls.......................... 836 13.81 82 1.51 

TIusks....._.................... 870 ~4. 37 1,520 28.09
Totnl............... . 1,780 
 Silks............................ 748 12.35 1,7tH 3?42 


TotaL................... 6,054 100.00 5,4-l2 100.00 
A "erage Illdivldunls per 3.40 3.06-------- ----.. --

plunt pel' day. 

20240°-36-2 
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RELATIVE ATTRACTIVENESS OF DIFFERENT VARIETIES OF CORN 

In differenli corn va.rieties the quantity of silk exposed on the 
ears varies with the number of kernels to the eur. For example, 
silks are very profuse on cars of Country Gentleman sweet corn, 
which bear a large number of small, closely packed kernels; while in 
Hickory King, the kernels of which are' very large and compara
tively few in number, silks are relatively sparse. 01'i1(,8 insiilio81(,8 
makes three principal uses of corn silks~lor food for both adults 
and nymphs, especially lor the latter; lor egg laying; and for 
shelter against inclement weather, as they hide among the strands of 
silk at the tip of the ear, or, if the car is open or the husk loosely 
wrapped about it, beneath the protecting husk. Corn varieties 
characterized by abundant silk and severnl ears l)er plant are more 
favorable to, and harbor greater numbers of, 0, i'llsidio8U8 than 
varieties having sparse silk. At whatever season examinations were 
made, Country Gentlemun s'iyecG com showed larger populations of 
both adults and llymphs than any other varieties observed, although 
these incltHled 'white and yellow dent as well as other sweet-corn 
varieties. Often the populations of this inse.ct on Country Gentle
man sweet corn were several times as great as on other corn varieties 
in the l'l1l111<' sta~e of growth. und the silks were fairly swarmillg with 
nymphs. In tnese. cases the greater attractivcl1'CSS of Country 
Gentleman com to adults had l'eHulteclin gl'eatel' breec1ing and egg 
laying in the silks of these plants, Fields of this variety acted as 
reservoirs from which O. ';n,~idio8U,9, having built up large popula
tions, migrated, when the plants ,,'(,1'e 110 longer attracti"e, to field 
corn in the vicinity, where' bl'C'C(ling had proceeded on a much re
duced scale~ owing to lesser nth'acti \,PIle;-';8 of the plnnts to the adults. 

Succ('ssiv(' plantings of this variety of com throngh the season of 
lD29 on 11 Vir:f\'inia :far111 where th(~He studies ,yere macIe, probably 
had much to (to with the finding of l1111ch larger populations of the 
insect generally in the vieinitv ill 1929 than in 1928, when no such 
successive plluitings ocellrl'Pcl, ':for 0, in.~;'lioIiU8 bred J'reely and con
Hnuously throughout the season in its silks. 

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

The OCCllI'l'Pllc'e of 01'hiR lllNirlio8'1l8 on corn plants is more or less 
closely coincidental with the OCCUl'l'('J1ee of pur w()I'm eggs, not aBly 
as to the pel'iocl of the Yl':ll', but as to stage~ of growth of plnnts and 
as to part!' of the corn pIn Ill. AltllOngh 0, .;m;i(lio6'UB feeds exten
sively upon these eggs llnd. its presence might l'lcem n. consequence 
of tlie pl'('sence of tlJi~ :food supply on the plnnts, this is the case 
only inpal't. O. in.~idio8U8 occurs lUi well upon plants bearing no 
ear worm eggs and during perio!ls of the year ",hen cal' worm l'ggS 
arc few in number or entirely absent. It does not seem to be pri
marily the ear worm eggs, or any other specific animal :f:ood, that 
mostly attracts O. in8z'diosU8 to corn, It is nttracted, rather, because 
the IJlant provides a desirable place :f:or egg Jnying where plant food 
for the younger uymphs is abundantly available. 
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Animal food of some sort is usually present on corn in nbuudallce, 
often far in excess of the possible needs of O. in.siclio8'us, and both 
the adults and larger nymphs accept whatever food is available, such 
as eggs of the ear worm 01' of the full army worl11, the young cn,ter
pillars of these and other species of Lepidoptera, aphids, thrips, 
leni hopper nymphs including cel'tnin Ililgorills, and other smnll, 
soft-bodied insects. Ellr worm eggs, therefore, Ilre probably nccepted 
because they provide a, supply of desit'able, although not necessarily 
the most ellgcrly sought for, food; in fact, in the writer's experience, 
the young of thrips 8ee>111 to be preferretl to other animal food. In 
view of its geneml acceptance> of any small insect, the importance of 
O. in:sicZio8U8 in the control of the corn enl' ,YOI'm th rough destruction 
of the eggs depends on the abundance on the corn plant of variolls 
other insects that it might take as fooll. ItH effect on the eUl' worm 
js greater when 110 thl'.lps, aphids, Ot' othel' host ins('ct~ are pl'e:-ent, 
[l,nd less whell such altel'11ative food is plentiful and more easily 
found than cal' worlll t'ggs. 

In central Virginia there. are two principal generations of the corn 
ear worm luulllaHy. Eggs of the first generation, <1epositt'd by moths 
('merging 'from hibernation, arc 1aid in Juno. and .July, and eggs of 
the second ure c1epmdted dnring Angust, and Septrmbcl'. Betlveen 
these two }wl'iod!3 (l·r oyipositioll the.re is usually [l. period of 1 or 2 
wct'ks, Jute in July lind cady in An!!llst, whcll eggs Ilrt' sCllrce 01' 
absent. Yet it waH <lU1'ing these periods of s<,tH'city of egl:!f:. bt't,vccn 
generations. when O. in,'iMio8U.~ was founel to be most plentiful in 
1928 and 1929 (fig. 1). While, therefore, popultLtions of O.in8idio
sus (10 not fluctuate with ocmU'L'cnC't' of t'OJ'1l ear worm t'gp:s, thp one 
being independent of the other, their l';easollul <1istributioll id i'illlilUt,. 

Also, jOl' independent reasons, O. in.sidi08U8 i!::i attl'[lctecl to plants 
in ct'rtuin stages of growth in the titlme '\Tuy thnt the COl'n cur \\'ot'11\ 

is attracted. Thus both are more attJ'actecl to COl'll 'while it beul's 
moii't silks than at any other time, and the second most attmctive 
period for both species is while the plants are in tassel bef.ore the 
silks appelLr. 

Again, inc1ividuals of O. hl.~idio81M and eggs oJ: the eC)I'lJ ear worm 
are i'ecovcl'ed f1'o111 the clifl'erellt parts of (~ol.'n phwts in somewhat 
simHar llumbers. This is shown in the brief SUllUllltl'Y given in 
table '1, 

T.\ln,J~ 4..-(·()lIlp(lri,~ol1 of /71(' llis/l'i7mlioll Of Ol'illR ';'Jlsiclio8/l8 and of ('''1'11 eur 
"{'orm ('UU8 on IIle 'r01'iOl/8 part.s Of the COI'll plant 

IProportion pr~Jl(:ru:
of tho I ' Whole 01 t I~I wholoIllopulnloll )lopulntiolll'Jllllt part l'lnnL port 

e~): ~?J~m . 01.0. 
t!F1!S rc- rnljulJ(J$u.~ 
co\'orcd rcco\'~rod 
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The data on the corn ear worm included in this table arc based 
on records of 33,519 eggs recovered from corn plantings throughout 
the seasons of 1924: to 1927, inclusive. Those on O. inslclio8U8 repre
sent an adaptation of the records of 11,49G individuals of those shown 
in table 3 recovered from corn plants throughout the seasons of 1928 
and 1929. Most of the specimens of O. il!sidiosu,8 recovered from 
husks of corn consisted of imlividuals normally inhabiting the silks, 
but hiding temporarily under the modified leaves ot the husks. 
1Vhen the husk and si] k popUlations of O. insidio8118 are combined 
(4:2.S percent of the whole recovery), the similarity to the percentage 
of ear worm eggs recovered from silks (44.1) percent) is apparent. 

FOOD HABITS OF ADULTS 

'1'ho variable nature of the foo(1 of the adult Ol'i1lB il1,~idio8US has 
already been indicntec1 in the review of literature. Animal food is 
needed for a. long life nnd ll1uch reproductive activity. In cages, 
adults were fed on eggs and newly hate-hed larvae of Heliothis 
o08oleta, on eggs and newly hatchec1larvne of Lap7t!/gma f1'ugiperri:a, 
and on larvae of Diatl'Ctea c-l'a?noidoidf.'8 (eggs of this spedes are not 
accepted as readily as ear worm eggs), as well as on the eggs of 
several undetermined Lepidoptera. They were also fed on aphids 
ancl thrips of severnl species, and they feel readily on partly grown 
larvao of the corn ear worm which had been maimed. 

"When attnrking an aptiYe inscct, snch as an aphid or small cater
pillar, 0, In,~idio8us extcnds its beak forward in li11c with the body 
anel approaches stenlthily, gently easing the tip of the beak through 
the exoskelet.on of the prey which soon ~uccul1lbs wWiout noticeaole 
struggle. .After a. few moments tll(' prpclatol' may walk away with 
the prey impnkr1 upon. its extended bcak. It has seemed probable 
to the writer that an anaesthetizing fluid might be injected into the 
wound coincidentallv with the pUIlcturir [( by the beak. Aphids and 
small caterpillars re'sponcl to the prick of a fine needle by promptly 
moving lnvay from the disturhance, but when attacked by O. in
8i(li08~t,~ they show no recognition of an injury or of 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 is dropped. . 

Eggs, such as t-hosc of the corn ear worm, are devoured in the 
same way, the sheH collapsing as the contents are drained. Eggs 
in all stages and conditions are taken, from those newly laid to those 
about to hatch, and even occasionally when the hatching larva. has 
pa,l'tly escaped from th: eO'g. Eggs parasitizcd by l"l'iolwgm?n?Tw 
mvnutU1ll, are also dramecY. Eggs of other Lepidoptera, haVIng 
It more rigid shell, collapse. in various ways, but some retain the 
original shape and app~ar transparent. '1'hc number of eggs of the 
corn ear worlll consumed by observed individuuls of O. insidio8U8 is 
criven in table 5. Females devoured from 0 to 5 egCYS (average, 1.75) 
~aily, mules from 0 to 3 egg:; (avernge, 1.08), while paired individ
uals devoured an avel'uge of 2.65 eggs daily. 

http:exoskelet.on
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~'Allr.E 5.-1!'ecdiIlU of nlrlll·Jlh.~ nud adults of Orbus illsid£081l8 On WrII cal' 1{)Orm. 
eggs at Richmonll, 1'0./ durinu 1929 

Average"""~ In wh'ob " .. ,,"00'" "m,,", 'f".. Iwere devoured per d(L~' Totnl egcs de· 
Stage or sex Obsorvn· eggs "oured 

tlons l I con· per In· 
I sumed vlduolX(j\1C 1 ~ 3 ·1 5 I pcr day 

__ !1__ -
N1U::-!NU11Ibcr Number Number Nlt11lber Number Numberl Number Number 

I.arger oymnhs••••••• 93 12 ao 60 1 '" •••••• 133 1.43 
Female adu !s••••••••• • 050 liS 107 1/,0 13S 28 22 I 1,161 I. 75 
Male adults••••••••••• 263 ! 58 1:)3 66 Il - ..... ~ . .. . 283 1.08 
Paired mnle nnd fe· 

~ 

mole adults •••••••.• 770 l 5 74 liS 458 01 3 i 2,003 2.65 
! -_. I _.....--,.- .---~--... 


t Number of insects times number of {lays obs~r\'cd. 


Eggs are devoured in greatest numbers dtlI'ing the first 5 days of 
adult life, but even senile individuals, no longer laying eggs, con
tinue to feed 011 corn ear worm eggs, the last record of such feeding 
beh1g ?n. the one hundred and fourteenth day of life of an individual 
O. 1nsldzo8W8. 

OJ·ius insidio8US is cannibalistic, both as n nymph anel llS an adult. 
Adults feed upon nymphs, llnd fel11!tles frequently feed upon mules. 
The larger nymphs also dev(lur smalll'f nYlllphs. 

LENGTH OF LIFE OF ADULTS 

Adults of summer broods of (h'ltw ilundiosu,~ live for remal'lmbly 
long periods in cages when supplied wit'h food daily. ,Yithout such 
food the life spun is brief. TIll' averuge length of life of adults of 
both sexes, when supplied various tootls, is shown graphically in 
figure 3. 'l'he individuuls that lived longest were those supplied ,vith 
eggs of the corn eal' worm, while those not fillpplied with some sort 
of animul food lived for ouly brief periods. The, longest lived female 
of 0, ?·lI,yiiliosll-.'1 lived for 118 days, becomjng adult On July 2 and 
dying on October 28; while hel' mate live(1 :£01' 83 days, hecoming 
adult on June 29 and dying on September 20. rfhis pair of insects 
consumed a total of 267 com eur worm eggs, and the female laid 
169 eggs. The fact that adults of O. 111;]-j.cliosus arc essentially pre
dacious is thus 'bol'ne Ollt by these studies. 

PROPORTION OF SEXES 

The l)rOportion of sexes of adults of O?'iu.s insidiosu,s waS found to 
vary with the season. Early ill the summer, before breeding on corn 
had begun, females were found to be !L little more than twice as 
abundant as males. 'While breeding on COl'll, the sexes were, in 
general, comparatively equal in numbers; whereas in the fall, when 
breeding had ceased, males were found to be twice as l1l11nerOUS as 
females. 
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OVIPOSITION 

THE EGG 

The egg of 01'iU8 in~idio8t(,8 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 i'3 smooth and translucent. .As the. embryo develops, 
its red color 'becomes distinct, even through the silk strand which con
tains the egg, if the silk is not too coarse or too dark. The egg is 
firmly imbedded in the silk, the cap always being exposed and extend
ing from th~ surface about 0.05 mIn. Eggs hatch in from 3 to 4 
days, dependmg on the temperature. 

r- 

fEMALE 

EAR WORM EGGS 


MALE 


fEMALE 

APHIDS 


MALE 


fEMALEDISABLED EAR 

<1\ WORM LARVAE 
 MALE 
~ 
::;) 

o fRESH fEMALE 

<: CORN SILKS 

~ AND MOISTURE MALE 
 •0 	

•0 
fEMALEe	fRESH CORN 


SILKS 
 MALE • 
fEMALE 


MOISTURE ONLY 
 • 
MALE 

fEMALENO fOOD OR ~. 
MOISTURE MALE ~I I 

o 	 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 
AVERAGE DURATION Of ADULT LIfE (DAYS) 

FIGUlU1 a,-Average duratioll of IIdult Jife or 0"i1l8 'ill,~iC/io8/18 in relation to the nature 
of' tile food SUppli0d, 

}'LACES .cnOSEN FOR EGG LAYING 

Although 01'hn; 1li8irTio8l18 pJ'ef{>rR tl1e moist, fresh silks of corn 
for egg laying, other locations are occasiolUtlly chosen. In caO'es, 
eggs were laid bl tender ('Ol'll tassel and bits of tenc1er husk, and in 
green clover leaves and petals; and once, when a mass of several hun
dred eggs of an lmc1etel;mined lepidopteron ,yas offered as food, the 
eggs of O. in.sidio8U~ were placed in the egg muss, In corn silk the 
eggs are inserted at dght angles, obliquely, or even parallel to the 
strand; in each case the cap of the egg extrudes slightly. In fine 
silk the length of the <'gg is often equal to the diameter of the silk 
:lnd causes [t swelling of the silk strand, in which case the eggs can 
just be seen by the unaidC:'d eye. In coarser sillm the length of the 
egg may equal only half the diameter of the strand of silk, and the 
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egg, .causing 110 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 in seyeral strands of silk; at other times 
all or most of the eggs deposited on 1 day by a female may be laid 
in a single strand of silk and closely bunch eel 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 feeding. One 
female seemed particularly disposed to do this and laid many, a11(l 
sometimes all, of her total daily complenwnt during several consecu
tive days in the corn silk just imder the He7iot1iis oosoleta eggs that 
she had drained. Marshall (30) states: 

In alfalfa the eggs are generally iusel·ted in the main stem at a llode. Ovi
position seldom occurI' ill the tough lower Imrt of the stem, but often the tt'tHler 
growing distal portion iF; selectl'd. Occasionally eggs are fouutl in the leaf 
petioles. 

RELATION OF FOOD OF ADULTS TO THEIR EGG-LAYING CAPACITY 

It has been sllOwn (fig. 3) that the longevity of the adult v£ 0 )·hlB 

insidioslts is most influenced by the nature of the food it obtains. 
This factor also controls the 1111l1lber of eggs a female will deposit? 
or, indeed, whether she will lfly any at all. The largest number of 
eggs were deposited in cages by adults given eggs of the corn ear 
wonn as food. The aTerage llLllllber deposited 1JY snch adults was 
114. Adults given only plant lice as food laid, on an average, 38.8 
eggs. The species of aphid giYen as f .1 throughout the experi
ments was 'l'1'itogenap7tis sp. feeding upon wild lettuce (Lactuc(l, 
canadensis). This species waH used beca u,"e it was the only aphid 
available in abundance during the experimental period. Adults of 
O. inBidiosus that received no animal food at any time laid no eggs 
at all, though specimens collected froni the field laid a few eggs 
when provided only fresk silk as food; but these i11cli ,'idua]s had 
doubtless fed as predators before their captme. Data showing the 
relationship of different foods to the egg laying of aLlults are given 
in table 6. 

In order that O. insid i08US may lay many eggs, animal food J10t 
only must be plentiful but it must also be available over a· period of 
several months, because of the small t'gg-bearing capacity ancl the 
long oviposition period of the females. 

Eggs usually are laid each clay in small numbers over a period 
of weeks or months, probably a~ they continue to develop in the 
abdomen, but rarely they are ltud at intervals in larger numberb. 
During the life period of females given corn ear worm eggs as 
food, the average daily deposition of eggs was 1.56. On 56.75 per
cent of the days of life no eggs were deposited. Most frequently 
only u. single. egg was laid, depositio!ls of from 1 to 8 eggs per day 
occurring in decreasing frequency, and larger 111l1nbel'S of eggs per 
day were rare, the greatesi number recorded being 14. During the 
first 5-day pedocl of adult life almost no eggs were deposited, but 
from the sixth to the fifteenth clay of life egg production was at its 
height, gradually decreasing thereafter. The average daily oviposi
tion by O}Wiw~ inRidlo.rws females and their rate of devouring corn 
ear worm eggs eluring various periods of adult life are compared 
in table 7. 
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TABLE 6.-Length of life, food consumed, alld oviposition of OriU8 insidioslL8 when gil167t r:arious foods 

}<'ClllIlI05 

Fe.

'" I""" Aver· IMuxl·
Kind or rood I SOl1rce o( ndults I \~d: lIgo .Avora mUlllngo I eggs 

umlca LO!Jgcst 
ulIls ot~f~~. O\{po· ugo thut ()\ Ipo· 

YNFJ 
Irom lnld sltlon

In sllion sltlon 
period ono no pulodtost period (cmnle eggs I 

NUmber\ Days DClVs Number NIl11l~cr;;;:;::;:; Dt/Y!
Enrwormcggs••••_. __ lleilred_••• __•••1 ]3 6.·1 61.3 114.0 1,3 0 ,7 
Plant lice .••••••••• ___ .....do........... 14 11.2 20. a 3S.8 76 2 G5 
Small disabled cnr •••••do.....__ •••. 12 8.7 13.0 35. U (IV 5 37 

worm jllC\~ne. 
Fresh corn silks ••••••••••••do........... 16 
Fresh corn silks nnd .••••do........... 23 

moisture. 
Moisture only .............do ••• ____ ••.. 11 
No rood or moisture •••••.••do....___ "" 21 
Ear worm eggs••••••__ Collccted (rom 7 

L'Orn plnols.
Fresh corn silks............do •••• ~ .•._ ~a 

.__...."/'.._--. .0 10 
.0 2.1"'~-"'---"  ..............

................. ~ ....... -- ... .0 11 
• ~_..., .. _ .. ~"' .. ~~ __ a .0 .......... -. 21 

'ill18.8 20.1 (;1 0 

a. I 1.1 tl 10 S 

A vcr. Avcr.\:MlLd. 
Aver·' ago Inurn 

ng~o da~s on dnhs on uge
post· w lIeh I\\" leh dura·ovl.Jlo, eggs eggs lions or
sllton were wcro 1110
pcrlod )nld lnid 

DayS" ;".mber;:;:;:' D!!!!.,
16.2 .11.0 49 ,~.g 
7.2 II. 6 28 10. U 
3.0 10.:1 20 28.3 

~ ~ ~ .... ~ .. - .. " .. -.' 0.0o.,........ __ .. .. ~~-- .. - .
,..... ~ .. ~ ., .... ~ - ~ ~ ·1.4 
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·1.1 1.0 3 5. i 
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govlty ~ume(l I?, lIol1 o[ . govlty 
during • tcst lire 

lire 

Dav. Nlt11lb!r Number[ Day., Days
118 JOt. 14 4!1.0 fl4 
70 114.0 12'1 43.0 74 
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j. TABLE 7.-0ompari80n at con8umption of corn. cal' 1corm e[108 bll Ori118 insidio8US 
:;r 10ith o-vip08ition b1l this 8peoieR 

Average Average"A,:vcra1c ,\vetagedally con- dally con-Period of life Cg~s la d l'eriod of liCe eggs laidFemules sumption Females sumption(days) dally by O. (dars) dailybyO.of ear of ear 
worm eggs worm eggs insidio8U8 in.,diotrIU 

1-5______________ :Number Number Number Number N ••mber NI/m~er66-;5 ____________ 
6-15 _____________ 13 3.10 0.02 ;6-85 ____________ 5 1.43 0.22 

13 3.03 3.f>6 4 _1416-25____________ 8(}-95 ____________ .95 
26-35 13 2.79 2. ;7 2 .53 _06

9(}-105___________13 2.58 2.35 2 _55 .0036-45 ____________ 166-115__________
46-55 11 2.38 1. 55 .45 .00'10 ____•__••_.__•]0 2.22 .88 .00 .0056-05 ___• ____••• _ 8 1.90 .45 

Under the most favorable conditions, when animal food--corll 
ear worm eggs-was constantly before thcm. the average number of 
eggs depositcd by O. insidiosu8 was only 114'(table 6). The greatest 
number of eggs deposited by one female under such conditions was 
1'73 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
ual~ fed upon aphids was 38.8 (table 6) and the greatest deposition 
of eggs by one female was 76. 'Without animal food, females of O. 
insidiosus laid no eggs in the breeding cages. 

RELATION OF SIZE OF EGGS TO THE EGG-LAYING HABITS 

The egg of 01'ius insid/o8U8 is so extraordinLl.rily large in compa.ri
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 a time or a few every day, over much of this period. 

TABLE S.-Records ot Ovir,08iti01J. bIllS females Of Ori1l8 iIl8idio.~U8 dUl-illfl "'a1'io1l8 
period.~ ot life at Rienlllolld, Va_, during 1929 

Days Days all which the indicated number of eggs were deposited 
on by IIny one female Total 

Fe- which eggsPeriod of liCe males I no eggs depos

0 8______1___ ia~~e _1_1~1~_________0_~~~~~ lted 

No. No. No. No. No, No. No. No. No. No. No, No. No. No. No. No. No. 

~~~U~~;s::::: g gt It -jr ··s- -is- i1- 'ir 'ii' "0' -T -'i' '-i' -'il' -'j' :::: 47A 
16 to 25 days_._. 13 3'; 23 IS 10 10 7 7 4 0 1 4 3 I 0 1 300 
26 to 35 days____ 13 46 17 10 17 11 0 5 2 3 0 1 0 1 2 _"_ 305 
.36 to 45 days_.__ 11 61 21 15 8 5 5 a 1 2 1 0 2 •___ .... _••_ 192 
46 to 55 days__._ 10 63 22 9 2 3 2 0 1:1 ...... _ ._._ .___ 91 
Mto66aIlYs___ • 8 67 ; 5 4 0 :I _______ •• ___ .• _ ._ •• ___ •. _. 39 
66to75-1:l'ays.... 5 ,~5 U :\ 1 1 -._ ..... __ • ___ •..••• _•• ___ •• _.. _••_ 13 
76t085days____ -I 40 2 0 0 1 .••• ____ .•__ .. __ .... __ •• __• _. __ ••__ .._. 6 
86 to 95 days___• 2 33 0 1 • ___ ••• _ .._. _ ,,_ ....... _._, ......_••••••___ "__ 2 
116 to 105days__• 2 20 _. ___ ._•• ______ ._ •__ ••••_ ., __ ._•••_. ,_ ..... _ .. _. ___ • ___ • _._.___ 

~~t:el~f:8:. __1 --=:..:.:.::.:::::::::::::::::.:.:.:.:.:.:..:.::::::.:.:..: "':":::1':':':':'':':':':' :::::::: .:.:.::::: 
rlod_•••___ •___ . ....... 538 104 80 5ij 49 36 29 19 13 3 60 5 3 1 1.485 


================= 
Percentage of 

the whole '._____ ••• _ ';6.75 10.97 8. 44 5.91 5.17 3,79 3. 06 2.00 L 3i 0_ 32 0.631°. G3 0.53 0.32 O. 11 __•••_. 

I Individuals still livIng at ond of u perIod • 
• BIIl!ed on a tola) of 948 days of lICe for the 13 predators. 
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INCOMPLETED OVIPOSITION 

Females of 01'ius il1,si(liosuoS often die with the abdomen puckeel 
with fully developed eggs; in fact, this was characteristic of those 
given corn ear worm eggs as fooel, anel it wus found that G9.23 per
cent of individuals so fed still bore ep:gs at the time of death. The 
number of fully developed eggs founeL at death in fel1lales in cages 
(where seemingly optimum. environmental conditions were provided 
by an abundance of fresh, desit'able fooel available at all times and 
protection from cnemies and unfavorable weather) ranged fro111 4 
to 11 per indivielual, with an average of 8.9. As an exarnple of this 
peculiar phenomenon, u, female which lived :tor 115 clays and whose 
last oviposition occurred on the sixty-first day of life was found to 
contain eggs at the time of her (leath, 54 days thereafter. This 
female fed regularly during the cntirc pedod. 

THE NYMPHS 

. Upon hatch.ing, the l1ymphs begin to fc('cl upon the fresh corn 
SIlks, or occaslonaJJy upon other tender plant parts. They are able 
to subsist entirely on suell food, but during the older instal'S they 
prefer animal food, cspe('iul1y younp: thrips. Individuah; that be
come adults without haying animal food nre !'lllallcr and less vigor
ous than tho:-;('. which obtain sueh food. 

FiYe nymphnl instal'S have lx'en rccognize(1. although Garman and 
Jewett (16') found but 4, and the total l)('riod elapsing from l>gg to 
adult ranges approximately from 11 to 18 (lnys, the average. being 
about 15. as wm; also found to be the ease bv Garnlan and Jcwett. 
Marshnll UO) <1e'H'ribes 5 nymphal s(agel, wlth a total dUl':ltion of 
17 days, or, fr0111 eJ.!g deposition to udult. an elapsed period of 21 
days, ] 7 hou]'s. During the earlier instan; the nylllphs u:-:ually l'e
main hidden :rWtly among thc silks at the tip of the ('aI', but from 
the third or fourth in,.;tar onwllJ'(ls the dl'sirt' for animal food 
prompts thl'!11 to disper:-e oyer the plants. They are often found 
hiding between the leaves amI the !:;talks. which is the I1sual loC'ation 
of tht'ips infestations 011 large!' corn plants. During the fOlll'th or 
fifth instnl', the nymph!:; (lpvour ('[\I' worlll eggs. taking usually 1 01' 
2 (laily. the a \T('I'!lgC daily consnll1ptioll being 1.48 (table :i). w!ten 
confhwd in bn·('diJlg cag('s. 

)ll'lI1BER OF GENERATIONS ON CORN 

Considering the (luration of the e!,!g stage', the' length of life' of the 
nymphs, and the pJ'eoy.ipositioll ]J<>ri(J(l of tll(' adult:;. tIl(' slto)'t('st. 
possible period from ep:g to cgp:. ullde'l' tl1<:' most :favorable conc1jtjons, 
was about 24 clays. Dl1l'lng til(' growing ~ea!-on of C(lrt1 in Vi I'ginia, 
from the time that ndnlt!' are first nttractp(] to Hill ,J line llntil the 
corn plants havp nll ripC'lwd il1 O('tobel', not 11101'C tItan -+ :,rent'l'tltions 
of O)·h,(;8 imridi(js1l,.~ lqllwur pos:;jble on this plnl1t; and :;il1('e the adults 
deposit ep::,rs O\'e'), p)'otrad<'(l pC'l'iocls, 2, or :3 generatioIls annually on 
corn jn 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 Ori1U; iiUrid-io81lifJ has been founel to b~ the most important 
insect enemy of the Corn ear WOI'lll in central Virginia, its impor
tance in the l1aturalcol1trol of this injurious pestJ varies from year 
to year and during different seasons of anyone year, depending on 
the yeady and seasonal abundance 0-£ both and on the available 
supply of other suitable. animal food on the com plant. Because of 
gratlual emergence from hibernation, car worm moths occur over 
much, Or all, of the period from June to Odobet'. except during very 
unusual years, and eggs ar~. Inid continuously, !lJthough not in uni- . 
form numbers, these depencJmg OlJ moth populabons and the stnges of 
growth in which the COrn phll1ts are found :It any time. Usually, 
the ear ,'worm eggs are sparsely tlistl'ibuh'\l, only :L few to It plant. 
These facts fayor the destruction of largcl' numbers of them by 
O. insidio8'us than "-ould be possible if <.'al· WOl'lll eggs W('l'e deposited 
during shorter pel'iodl{ an(l in brrertter numbers. 

During studics of ('al' wor111 o\'lpositioll frolJl 1D24 to 1927, eggs 
deposited on select<·d represcntative plnnts in the field during diIfel~'
ent years in different. localities in 'Virginia throughout the COl'l1

growing s('ason were marked and their fate detcrmined by claily 
examillations. Of the sl'vt'ral tllOu"and eggs so studied, the destruc
tion of 38.47 perc(>nt ,YaS attributed to feeding by Ol'iw; iil8idio81(,~. 
On an HYE'rngp, the pereelltng<.>" of pal' ,YOI'm ('ggs clestroycd by O. 
inBidios-u.'{ lncreas('d frol11 the !..irst of June Hnd reached ail exti'eme 
during the first 10 days of August, when, as has been shown, O. 
insidiol5u.'{ were usually Yl'I'Y alHllldant whereas ear wOl'm eggs were 
relatively scarce. From then on to the. iirst of Octobcr, the impor
tancc ofO. ?·JI.~ldio8us, on an avcrage, remained fail'ly uniform, some
!imes more than '10 p(>~'c('nt of the en]' worm eggs being destroyed by 
lt throughout this penod. 

In table 9 Ole pel'c('ntage of l'ggS destroyed bv 01'ju.~ in.mlio8us is 
given fOl' eaeh 10-day pei-iocl from l\Iay ~O to 'October 10 in COl'l1

fielc1s under observation 311 <liff(>rent localWes during the 4 years 
1924 to 192T. In eaeh year the sca~onal history and abundance of 
the ear worIll \y('J'e (lifl'l'J'ent, and in eneh yeaI' populations of O. 
lnsidio8U8 probably varied. Consequently, quite different percent
ages of ear "'orl1l eglf,s were, destroyed by this ])I'('<lator during the 
several 10-day perioc\s, or for any year: or either locality. The 
greatest pen·entnge of eal' worm. ('gg~ (lestl'oyed (luring any H)-day 
period was 76.92, dUL'lng the perlOd Angllst 1-10, at Charlottesville, 
Va., in 1924. 

The perccntage of eg{!s of the ear WOl'Ill laid thronghout any year 
tlUlt were destroyed by OrhlR hh~idio8US ranged from 14.12 to 53.89. 
This predator apparently occul'red in smaller numbers in 1926, was 
extremely plentiful in 1925, and of intermediate abunc1mlc(J. in other 
years. During 1D25. the ('0I'll. ellr worlll was present in unusually 
large numbers, especlally' at Rl('hmond, wll('reas the population dur
ing 1926 was somewhat below the avemge. It seems, therefore, that 
large ear "\Y01'111 l)()pnlntions are favorable to the development and 
inci'case of O/'iUiS huddio~'"Ij,,~, since 1)nc1l'l' such ('onditions animul food 
isplenti:ful and easily found. Abundant animal food is also avail
able for the nymphs, thus insuring 11, large survival and, perhaps, 
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'TABLE 9.-Percentages of eggs of the cor'n ear 1COI'm de8t1"01Ied blJ Orill8 in~ 
sidiosU8 on corn plant8 in the field during 1924 to 1927 in Virginia 

Oc· 
May June July August September to· Averber ageLocality Y.ear for- year
20-31 1-10 11-20 21-30 1-10 11-20 21-31 1-10 11-20 21-31 1-10 11-20 21-30 1-10 

_.. _w_ 

Rlchmond___ f920 _.._-0.00 0.00 0.00 0.00 18.18 43.10 50.02 51. i2 61.68 53.17 47.83 43.48 (I) 49.89 

1920 .00 .00 .00 .00 4.20 4.80 12.33 7.69 8.11 21.00 41.07 14.12 
1927 ----- 20.27 6.67 33.61 36.47 30.34 52.17 36.36 47.06 50.00 33.23 60.00 53.84 ----- 33.79 

----- ----- ----- .00 3.03 12.50 27.27 76.92 30.43 68.00 52.94 -- .. -- ----- ----- 36.7I 
1924 ----- ----- -- .. -- .00 .00 66.67 .00 50.00 51.61 63.63 62.50 ---_.. ...._-- .. ---- 47.73 

Charlottes- 1925 .00 47.83 65.45 60.27 53.10 35.48 ----\'iI1e ,______ r-- ..-- ----- ----- .00 50.00 -- ... -- -- ....... 53.89 

1925 --..,-- ----- .00 ----- ----- ----- 50.00 10.71 44.19 43.41 42.38 45.65 ----- 41.58 
1928 ,00 22.22 .00 20.00 25.00 44.44 60.00 18.67 19.04 20.00 16.67 ----- 21.31----- ---00
1927 -- .... - .00 13.33 33.33 22.73 34.09 55.55 ..-.....-50.00 33.33 67.24 37.25 42. 11/38. 49 

A\'erage.. ------ .00 12.12 3.41 26.34 10.59 24.43 37.09 49.71 43.48 40.03 44.·)8 45.01 40.14 42.11 38.47 

1 Blank spaces indicate periods when no ear worm eggs were recovered on the l'everal plots. 
I Two series of corn plots at Charlottesville, were used during 1924 and 1925. 

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 a most favorable factor for rapid development and long life, and 
consequently high. reproduction, by Or-ius insidiosus. On the other 
hand, 1926 was cha.racterized 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 probably 
much shorter, and consequently considerably less egg laying occurred. 

A summary of the destruction of ear worm eggs deposited on 
various parts of the corn plant by O. insidio8U8 is given in table 10. 
A larger percentage of those deposited on silks was destroyed by 
o. insidio8U8 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. insidio8us 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 O. insidiosus, the seasonal occurrence and the varying 
populations of ear worm moths, and the development of the corn 
plants. 
TAIlf.E lO.-Perccnfa.f/cs of egf/8 of the COI'1L ear 1corm- iLe8troJJed bIl Oriu8 in· 

.~jdio8u8 on various pal'ts of the corn plant in Virginia 
-

Upper Lower Average
Locality Year surface of surface of Stalks Tassels Husks Silks for the 

leaves leaves year 

- --'- -------------- 
{ 1025 23.55 25.00 60.65 51.06 61.02 82.72 49.89

Richmond._ ........ 1026 3.95 5.45 12.77 27.27 20.63 26.32 14.12 
11.28 22.58 45.28 60.00 48.48 55.37 33.79 ......... ....
8.51 (I) 

~--"-"--"" 
__ 60.00 36.71 

1924 25.64 ........... - .......- 59.00 ..........._...... 71.43 47.73 

1925 30.05 30.00 74.23 15.00 59.00 60.28 53.89Oharlottes"ille '. _•• r:il1925 16.00 .- .............-.. 44.05 38.08 40.00 45.78 41.58 

11126 
1927 

20.51 
16.45 

-.. ,. ........ ~ .. " 
9.00 

11. 76 
36.36 

25.00 24.59 
40.00 59.33 52.00 -------- 

21. 31 
38.411 ---Averngo_ •. _.. ..... ~ ........ 16.24 17.75 46.80 46.43 48.42 51.16 38.47 

1 Two series of corn plots were under observntlon In 1924 find 1925 'at Ohariottesvllle. 
I Blank spaces Indicate that no eg!(s or the corn enr wonn were found. 
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From the data presented on the length of life and rn.te of feeding 
of adult3 of 01iu8 illsidiosus, it would seem possible that, except dur
ing seasons of very large corn ear worln populations, a single pail' of 
0, insidios1/.8 and their progeny~ if they remained on a single corn 
plant, might keep the plant nearly 01' quite free frol\1 ear worl11 in
festation, This they would accomp1ish by feeding upon [md destroy
ing the eggs and YOllng lal'vae, especially by devouring the. former, 
as fhey 'were depositeel day by da.y, since 0, insidio8U$ most often 
inhabits those parts of the pluut ,vhere eggs arc most likely to be 
placed. FroHt the- writer's obrervation. howexer, it is not mmally 
the case that they I'emain 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 OIl it, and 0, -in8iclios1I8 is small. No 
evidence has been obtnhwd that 0, ill.~idioSl/g clIn locate ear worm 
eggs by any other means than bv mhlllteiv exploring the plaut, or 
that it can. by means of any sense rCl'ognize an e(..rg {'xcept 'Nhen it 
is directly upon it.. Sine-e {'HI' 'YOI'I11 el:!gs may be deposited on [1 

plant on, any day, 01', indeed, on {'v('ry day from the time when it 
consists of a fe'w' leaves nnt-il the silk,,' arc (ky and the grain partly 
matured1 the discoyel'Y of all OJ' f'ven many of till' eggs'means COll

stant ll1mute exploratioIl by O. i?18idio.~w:; day aftet' day. Even 
though these l)l'cdators are very actIve, it IS remarkable that so large 
a percentage of cal' worm e{!gs il-; commonly found and devoured. 

The av~tJlability o~ oth~l' foo.d-aphi(ls, thrips, eggs, ~1I1cl young 
larvae of other speCH?s of LepHloptem, and othel' small ins('cts
affects the efIiciency of 01'iu8 inRirlimw,~ as It dC'stroyer of ear worl11. 
eggs. These other insects O(,Cllr in Yltl'ying !lnmbers on different 
corn plants in the same 11('1(1, liming difrerent s('asons of anyone 
year, and during different years. If plentiful and more easily found, 
as thrips often are. when they O(,CUI.' by Inmdl'etls in masses 'between 
leaves and stulks, or when large colonies of aphids occur on tassels 
or other parts of the plant., there will naturally be little. urge for 
O. in~idio8U8 to seek out the more scatten-a cal' wonn eggs which, 
althoul:!h providing a greater feast, require mOre labor to discover. 
Conversely, when alternate animal food is scarce or wholly wanting, 
the search over the plant w~n become, yel'~r int-ense, and larger per
centages of ear worm eggs \\,111 be destroyeu. 

SUl\Il\IAHY 

This blllktin reports stU(lieH of the hnpol'tance of 01'iu..~ inBidio81.M 
(Say) a~ II natural enemy of the com cal' worl11 (JJeli.otM,~ obso/eta, 
Fab.), basetl upon work done pI'incipally at Richmond, Va., during 
1928 and 1929. 

The insect occurs throughout most of th(' United States and south
ern Canada. It is abundant in many sections and is beneficial be
cause it attacks many injurious insectS. 

Its OCCUl'renc'e. is genel'!ll on many plants, but its particular habitat 
is corn, where eggs are deposited, for The most part, in the fresh, 
moist SIlks. 

Adults arc most plentiful on coi'n plants whidl have young tassels 
or ~re in silk, whereas nY!11phs OCCIlI' principally during the silking 
perIod. Abundance of SIlk appears to attract grent numbers of 
adults, affording favorable breeding ureas-a place for egg layit:lg, 
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a shelter from inclement weather. and food for both adults and 
nymphs, especially the latter. . 

Animal food is needed fOl' a long lifc and much reproductive 
activity. Adults, in cages, lived for lllany d:tys; and females depos
ited eggs over long periods, a. few eggs at a time. providcd animal 
food was plentiful. Individuals receiving 110 nniIllal food lived for 
brief periods and deposited no eggs. Adults ,,'ere fed on eorn eal' 
worm eggs, l1ewly hatched larvae, lmd partly grown larvae that had 
been maimed. 

The egg is very large in proportion to the size of the adult, fl'om 
10 to 12 ('(TgS re}Jresei1ting the capacity ut one time of an avel'Uge 
sized femalc. Fcmales frequently die with their abdomens packed 
with fully developed eggs. 

The nymphs ell1ex'ge 3 or 4: (lays aftcr c1epof'ition of the eggs, feed 
n.t first upon the moist silks, but prell'!' animal :f'ood during later 
instal'S. The nymphal stage oc('upic<;; about. 15 clays. 

Four generations annually r:;e('m possible in c(ll1tl'al Virginia: 
though 2 or 3 are probably 1110)'(' common. The shortest possible 
complete life cycle oceupies about 24 days. 

In central Virginia. O. lnsidio8U8 was the most important insect 
enemy of the corn ear worlll, ha\'ing been found O\'CI.' a period of 
years to h:~ye destroyed an aYCl'age of :38,47 percent of the ear WOl'm 
eggs depOSIted on corn plants. 

The pcrcentage of corn ('ar ,,-orm f'ggs clcstl'Oycd by O. i?Midio8U,~ 
varies during different years and during the different seasons of the 
year, as well as aC'cording to the location 01 the eggs ou the plants 
and the available supply of other suitable animal food. 

LITERATURE CITED 
(1) ACKER~('A~, ~\.. J. 

1919. 	TWO U:AFHOl'P~~ItS I~.Tl':JUon; TO ,\1'1'1"~: ~l'HSEHY :-;TOt'K, Co s. Dept. 
AgI'. Bull. SOG. SG pp., iIlus. 

(2) 	 BAHnElt, G. W. 
J1)20. SO~1E PAUTORS ItESl'ONSJIlLE FOR ,'rre IJEUltE1ASE OF TIm WllOl'EAN COIlN 

1IOm;HIN Nlm' ~;NGI,A~U In-lUNG I U~:: .\1\"U 1U~ I. B('u[oJ!Y 7: J·m
162, iIlus. 

(3) Br..AOKMAN, 'V. M., IIIHI l:\TAGE. IT. II. 
1024, 	ON TIlE l'il'Om:<;SION 01" INSECTS Ln'ING Il' Tlm BARK ANIl Wooll OF 

1)"l'ING, m:AII, ,\NIl IlIWAYING HICKORY, N. Y. Stat'c Col. ~'OI'C:;tT~', 
Syracuse' Cuh'., '[:t'('h. l'u\), 17: :':"':>'5. Illus. 

(4) ('llITTI~NIlEN, ll'. n. 
]!}13. 	JNst:C'I'S IN.IURI{l1:S '1"0 THE O~lOX CItOP. t'.~. lJppt. "\gr. YPHl'hooi( 

J912: :3J!)-S:H, iliUi<. 
(5) 

191\). CON11tOT. OP 'rIIE ONION TlJllIPS. U. H. DPll['. Agl'., }<'III'IIle'l'S' Bull. 
] 007, 1 (; Pp., illus. 

fG) DAVIS, J ..T. 
]915. 	1'lJI~ I'gA APIUf; WITH IIET.ATlON TO JfOltAGE CROPS. r. S. DI'P(-' A~r, 

Bull. 27(;, 07 (1)1 .. iilm;. 
(7) 	DICKERSON, E. L .. :11111 'V~::JSS, IT. B. 

1!}20. THE IXSIOCTS (Ho' 'JIl~} ~;\'ENIl'>'G PltI1mos~:S IX XEW .n;lIs~:y. ;/our. 
N. Y. 	Ent. So('. !!R: ;{2-74. illus. 

(S) 	 EWING, II. E. 
]!)14. 'J'n~, C011MON m:u 1:;PIIlI~lt on SPlll~:lt '\ll'n:. On·g'. A~r. ]<]xpl'. Stll, 

Bull. 121, HG 11P., illus. 
(I)} 	FINK, D. E. 


J!nG. THE EGGPf,ANT f..ACE-IIUG. U. S. Dcpt. Ag'l'. Bull. 239, 7 pp., HIus. 

(10) 	 FLINT, W. 1'. 

lU18. IXSEC'l' ENE~llES 01" Tm; CHINCH-IIUG. .IOlll·, Bcoll. Ellt. 11 : 4J[)-419. 



'" 

ORrus 	INSIDIOS1:S1 ENEl\:[Y OF CORN BATt WORiII 23 

(11) 	 IfoLSO:U, J. W. 
J909. THE INSECT l'ESTS O~' CLO\'EIt Mill AI.FALF.\. Ill. Agr. :Nxpt. Sta. 

Bull. 134, pp. 113-106, illus. 
(t2) FORBr.:8, S. A. 

lOfA). 	 TIlE ECONo:mc ENTO~roLJGY O~· 1'HE SUGMI BEET. Ill. State Eur. 
' RE'pt. 21, Pl!. [GIl-Hi!), illus. 

(13) 
190ii .	 •1.. ~!oNOOUAl'U m' INS~;C'r IN.JUlUEH 'I'O INDIA:-I conN, I'AR'I' II. Ill. 

~Htlte Ent·. Hept. :!3, 2i3 llll., iIIUS. 
(14) 	--- and HART, C. A. 

1000. TilE ECONO~UC ENTOll!1LOGY IW TilE SUGAlt lIEE'r. Ill. Agl·. Expt. Stu. 
Bull. OU, pp, SOi-liS:!, illus. 

(Iti) Fosn:n, S. W., Ilnd JONES, P. H. 
J01:). TilE LIFE HISTORY "\NIl 1l,\llITS OP TI1I~ I'EAl( 'I'UlIlPS IN Q,\LU'OItNL\. 

1:. S. D('llt. AI!I'. Bllll. 173, u:! VP., illus. 
(1(j) G,\IUlAN, H., Hud JEWE'l"!" H. II. 

1014. TllI, un:·HIS1'(JIIY .\NII llAIlITS ()to' TIn: COJlX·E.\J~ \\'0101 (CHI.omm;,\ 
OnSOl~"TA). Ky. Agl'. EXllt. SIft. Bull. lSi, pp. un-liOI, illus. 

fli) 	G/l.AF, J. E. 
WH. THE 1'0TATO T1.'U:U :-'!OTH. c. S. ])ppl. .Ag-I'. Bull. 427, i'iU llJ)., mil::;. 

(18) HOOKER, W. A. 
100i. THE ']'011,\000 TIlIUl'S, .\ N!oJW .\NIl m:STHCCl'I\,E ENE~lY UF SHAm:

GIIO\\'N TOn.\CCO. r. S. lll'pt. Agr., Bm'. :Nnt. Uull. (II. s.) 05, 
2,1 llP., illm'. 

(1l) I nOIlTON, J. H. 
1!J18. THE (,!Tnes THIIIl'S. r. S. D('pL ,\gr. Bull. OJ.O. 4:1 JJp., mus. 

(:!Ol HysI.OP, J. A. 
JUJU. TIIll'IILEPS lXSl1J108U,; AR THE) l'UOBABUJ 'ntAXS~IlTTEu, OP ('onl"·gAlt 

HOT (DII'LODI.\ 81'., l."S.\mCM Ell'.). JoUl" Ecoll. Ellt. 0: 435-13S. 
( 21) .1'O:;Eli, T. II. 

IfllH. ;\IJH(,~:LL.\Nt:Ol'S mUCK-('HOP 1:;81-:(''1''; IX LOnSJAX,," 1.-1:;8E(,"(,::; 
lX.JnUOUS TO 'nIl; GI.OJl~: .\RTICllOl(E I:; LOO1::;IAN.\. U. S. Dl'pt.
.L\gl·. Uull. i03: 1-5, iIIm:. 

r2:!1 	 KEr.t.y, E. O. G. 

JU1;). ,\ NEW WilE'AT 'j·limps. JOUI'. Ag-I·. H('s\':tn'h 4.: :!JU-224, illus. 


(231 LCGGE:n., O. 

HIOO. HEllIPTEIIA 011 !lUGS I>ESTneCTIn; IN )IINN~:SO·I",\. l'IIiUll. Stute Ent. 


Ann. Ut'pt. G, 2mJ JlP., iJlus. 

(241 LUGINBILL. P. 


l!l2H. 'l'lIEPAl.L AUllY W()H~1. lJ. H. Devt. Agr. Te('h. Bull. 34, 92 Pfl., 

illUS. 


McGru:GOH, E. A. 

JO]2. 'filE HEn SI'lDER OX COTTON ITE'fU,\XYCIlUS nU!ACl11_\TL'S lIAUn;y). 


C. S. Dept. Ag-r.. BllI·. Ellt. ('il'('. Joo, 18 pp., illus. (Supel' 
st'de(] by 13111'. Eut. ('irc. 172, 22 llll., illus., 19]8.)

(26) 
1014. REn Sl'lI>El: C()Nl'1l01:" .JOUI'. :Ncon. Ent. 'j: 3:!4-330. 

(271 	--- :tllil McDONOUGH, F. L. 
Ulli. TIU: liED 81'IDEU OX CQTI'ON. C. S. Dept. ~'l.gT. Bull. 41U, i2 pp., iIlus, 

(28) l'IL\I.LOcn, J. fl. 
Imo. 'f1!ll'HLEI'S IXSW108t:" s.W SeCKING nr.ooll (HEM., lIm'. J. Ent. 

News 27: 200. 
(20) 	MALLY, F. W. 

1!)()2. HEPOUT ON TIlE BOLl. WOII~l. 45 1111. Austin, Tex. 
(30) ::\IAIlSH.\L1.. G. E. 

1!l30. 	80M~~ OBSEHV.\'rIOXS ON OlaUS (TUIl'IIU:l'S) INSIDIOSUS (SAY,. JOUI'. 
Knuf';. Eut. Soc. 3: 2(l-32. 

(31) MORRIlL, A. W. 
1908. 	NOTES OX THE n.DrATum~ STAGES OP SOME 'I'INGI'I'IDS OP THE GE1'iUS 

COItY'l'HUO.\. PsyCh(' 10: [12i)-l34. HIm;. 
(32) OSIIOIIN, B., lind D/l.AI(E, C. J. 

1!l22. 	,\N ECOLOGIC.\l, STUDY OF 'rHJoJ lm~III'TgItA OI<'T!lt: ~\NnElmY LAKE 
REGION, N~;W YOItK. N. Y. Stilt!.' Col. I<'()rl.'str~', Syrnellse 1:niv., 
Tech. Pub. l{1: l}-SO, ill liS. 

(38) 1',\RKEH, W. B. 
10]3. 	TIm HOI' Al'IlIS 11'1 TIlE .P.\CU'IC JUJGl(JN. l'. S. Dt-pt. Agr., Bur. En!. 

BuJl. (n. 1;.) J1], 4~: llr., llIuS. 



"r::.~.'--"- .~ 

24 TECHNICAL BULLETIN 504, U. S. DEPT. Ol!' AGRICULTURE 

(34) l'ARBHLEY, H. 1\1. 
1917. 	l!'AUNA 01' NEW ENGLAND J.l; LIS'!' O~' TIn: )[EMIPT~:ILA-lU::TEIWpn:IlA. 

Boston Soc. Nllt. Blst. Occus. Pupers 7, 125 pp. 
(35) 

1923. 	HEMIPTEHA Ol!' CONNECTICUT. Conn. Oeo1. mill ,Nil t. Hist. 8m'vey 
Bull. 34, 807 llP., ilJus. 

(36) QUAINTANCE, A. L., nnd BRVES, C. T. 
1005. 	THI~ COTTON nOl.J.WOlD[ (HEI.IOTHIS OBflOLE'I',\ }·AllmCllJS). U. S. 

Del1t. Agr., Bur. Ellt. Bull. (n. s.) 50, 155 pp., illlls. 
(37) QUAYLE, H. J. 

,-	 10]2. lIED SPIDERS MW MITES OF- CI'l'JIUS 'flUES. Culif. Agr. EXlll. !:ila. 
Bull. 234, llll. [483]-530, ilIlls. 

(38) 	HILEY, C. V. 

1881. TIm CHINCH: 111:0. ArneI'. Agr. 40: ::;1[i, illus. 


(3D) 
1888. OENmtAL Non:s; 'fHg INSWIOSVS Fl.OWE!! BUG. Inse('t Life 1 : 12~. 

(40) RUSSELL, H. 1\1. 
1912. 	'fl'm m:AN 1·Hltli'S. (IH:LIOl'IIRIl'S l',\SClA'ITS i'~!!!OANlm.) U. S. Dept. 

Agl'., Bur. Bllt. Bul. (II. s.) 118, 40 111)., iIlU;{.
(41) "rADI~, O. 

J017. 	1'HI!l SYOA1.lOm: I.At'}! BUO (COItYTHl'CA CILIA'l'.\, SAY)' Okln. Agl'. 
Expt. Stu. Bull. 11 G, 1(1 llt).. illml. 

(42) 	 WATSON, J. It. 
1018. THYSANOl'TEltA 01' l'WItWA. Flu. Buggist 1: 53-GG, 67-77. 

(43) \VEIlSTEU, ll'. 1\1. 
1885. 	 INSECTS AFl'·lie'rING 'rIlE CORN CROP. ll1ll. .Agr. Hellt. J885, ao pp., 

illus. 
(44) 

1907. 	THg OHINCH BUG. U. S. Dellt. .Agr., Bur. Ellt. Bull. (n. l'.) GO, lJ;i 
P11., ilIus. 

(45) 
1909. 	THE CHINCH BUG IllLISSUS f.lmCOl'l'ERCS, SAY). U. S. Dept. .Agr., 

Bur. Ent. CiI~(~. 113, :!, ])11., illus. 
(46) 

1915. 	THE CIIINCH HUO. U. S. Dept. .Agr. Farlllers' Bull. OG7, 28 Pll., 
illus. 

(47) WEBSTER, It L. 
10JO. 	THE APPLE LEAl"-1I0P1'EJt EMl'OASOA MALI u; n. Iowa Agl'. Expt. 8tH. 

Bull. 111, J 2 fJp., illus. 
(48) 

1915. 	1'OT,\TO IXSEL'TS. Iowa .Agr. EXfJt. Sta. Bull. 155, 1111. 350-420, 
iliml. 

(49) 
1917. 	'rIH~ !lOX ~:J.ImR APHID (CHAITOpHOIH'S NEGUl'D1NlS). Iown .Agr. 

Exnt. StH. Bull. 173, Jlp. [Oul-121, illus. 
(50) 'VINBURN, ~:. I!'., H1ul PAINTEII, H. II. 

1932. 	INSECT ENE~l.mS ()F Tilt: COltN Jo:Alt WOIt],! (JH!LIO'l'II1S om;or.E'I'A l'AlJlt.). 
Jour. Kuns. 1~llt. Soc. 5: 1-28. 

u. s. GOytRHMlNl PRIIlT!UG' OfFICE> U36" 

For sale Jjy the Supcl·intcllI.lcnt ot Oocumellt~, Wushlngloll, D. C ••••••• Price 5 cents 

http:ENE~l.mS


,," .' 


