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INTROTICTION

The bonelder bug, Lepteceris Srivittatug (say), is a hemiptercus
inneot delonging o the familyr Corinifas, Although it vavely la s
post of sgrloultursl ocvope, it hebit of Lawoding homes and other
buildings for hidermation and to warm Liself has made 1% an anneying
bougahol? pest, I8 hap proven to Ye s Alffienlt insont to contrel,
Omly & fow of the contset ingectieltes, usoful in contyel of related
ineeot peats, have given satisfactory contmnl of the Bomelder bug,
Beesuse 1% has st heen conslieved se o ovitiesl ywoblem, 4% has mot
vosuive? Aatalled attention from the seientiffs imvestigetors. Its
slone sseccistion with borelder trees has long bean vecognised,
Miminstion of borelisr troos has oftan doen alwaeated for contwol
of thie ineent, Yowever, lorelder is mot ite anly hoet and, further-
more, oliminstion of bovelder trees is not alvaye yreotisal or “enire
sble,

Little of the blology of L% Jme been worked out in Utehe Only o
fou feeding sod injury reccrde have desn published, I8 wee ap srend
that a wore comslete knowledge of its 1ife epcle and sessonsl biology
would be desirable, in view of the imortence of thie lasect post,
In this studly, pre-oviposition metivity, cviposition, length of intu~
batton, mmber of sgge ladd, snd mumber of mymbal inetare in the 1ife
span howe been vorked ows, Also, the food an! feading hebite of nympbe
snd afults heve deen studied, The fata in thie thegis were recoried
from orecimens eoliseted from Logan, finltheiold, 'ywum, Srighan City,
ant Oglen,



RSVIaw oF Lromuarissd/

The boxelder bug has besn the subject of congidersdble diseussion
in farm journale and papers of a sesiporular nature, Yush of thie
writing is in the form of short articles Hncussing the genersl hobite
snd mggested meseures of contrel, There were no pullished reports
of a fetailed stuly of the dowelder bug in the literature until Smith
and Shegherd reported on thelr atudies in Yaneaa, FOFENOE AND HanLATR,
{1989), wesorted that the original deseviytion, written by Thomas Say
ams.:mmmmmuwmd‘mnmuﬂ
Hajor Tong's expedition %o the Noeky Mountains in 1819-20, st Angineer
Cantorment whish was nesr the rvenent eite of Omeba, Nodraska, on the
vert olde of the Migsouri River, Sy originally placed the doxelder
bug in the family lygeeidse, Later 1t was wemoved by Stall (1870) te
the family Coreldse, Present Jsy specialiste in the Nemipters placed
it in the family Corizifas, :

The firct real cutbrusk of the ineeet wap reported in the litere~
tuve by Riley and Howard (1892) es cocurring Octeber 22, 1501, in
Columbia Coundy, Yaghingtom, I. Newkisk has callef sttention %o the
insoot re doing mueh Jamege to fruls, such ae ayples, plume, Zrspes,
and peaches, Riley end foward resomsended the use of n Ailute keresense
sosp eeulefon for ite contwol, Fopence and Murlatt (1898) reported it
nmmm&mmmmnna.mo.
ampolopeie, goranium, cacti, 1ilies, colous sni ageratum, as well as on
many other plante, The smthore ineluded s plate of illustrations show-
ing tho egaw, nymphe, anf sdult forme,

S LB 58.

1 Seith and Shepherd (37)




Thia ineeet wes veyorted by Lintaer (1798) fwom North Tatota
ss hoving oscurved in outbvesic proportionss The wingless nymphe
wars Asveribed as cosurring in patehes verying from four to five
fool, to 60 feet in dimmeter and fowming » Aesp, writhing mase,

G41lette (1898) steted that he tried kerosene emilsion, whale-
odl smosp, tabaoeo Jeccotions, zencleum and pyrothirumg all wvery
strong, They bhad no offeet except to mabre the bugs uncomforsable
for o time, fe stated thet wvhale~oll sonp or heorosens emleion
moy ¥411 the mymphe. "

MArieh (1998) obeerved that the bevelder bug dagan mating shout
April 17 anl thet ons weslt Yoter egge were found atteched by thelr
siden $o boralder treas an? aleo sttached to etrevbaerpy leaves of the
provious senson, at & Tlstanes of Tifty yurds frem any boxelder tress,

Fovard (1898) reported that the boxelder bug wae quite widely
Aistributed, e reported it as Deing kwown in Colorsde, Arisona,
falifornin, Yansas, ¥iescuri, Utah, an’ Yemies dy 1080. Inm 1843,
it vas roporte? from Towas Up %0 1887 there wie no record of the
insoot east of the Misslesippd Piver, In 1009, 4% wae veported from
Nobragiag 1791, from Veshington stste, Texas, Ilsho, Forth aad South
Neleoka, Minneeots, Visconsin, ond T1limcist ant in 189%, from Penn-
sylvania,

¥1114ken (1911) diesusasd the history and methods of prevention
of this anmoying insest. e eugyested the bug may have eome from
Mexies snd that 1t probably wae present in Ameries Defore 1320, mt
mmwmmmutadmm



Same of the more reoent odeservations on the hudits of the bow-
elley hug were mafs by long (1728), Te observed that 1t showed a
prafaronne far the pletillate female bowelder trecs for “eseding and
ez fepogition, Te veported that trese standing in the eame yned
with bronshes almoet tonching ohowed bugs only on the pletillate
type of tres, Ve obeorved thot the egge were deponited on the fwait,
umally in groupe of three to oighs, with only one group of egge on
snch Bumeh of fralt, The agse were glued Tlatwiee to the side of
mmuu-mhmmmmu;wmu
st the ofge of the nidrid of the fruit, long suggeeted as a control
of the boweller bug, the rrerasation of the bomelder Wres from cut-
tings of stominate trses only.

¥ebater (1928) reported the bowelder bug as wmdking the jJulce
out of the apples st Berrisn, end thot Shay were Shickest on Fed
June an? Telicious spyles in Penton County, Waghington.

fwenle (1929) reported that the Lug damnzed tulip bulbe.

“ePantel (1973) roported thet the domelder bug hed ineresced
stoniily for the lset threo sesscns in several seetions of Michigan,
fhe recoried thal seme suthorities contend only esge deroeited in
epening bud of the pistillate bowslder trwes hatched end produeed
young, ‘he stated thet vhen the buge fed on fruit they camced 48
to beeome Afrpled ant doformedy that the roung Muge Ted throughout
the pumer and by early fall completed their growth, Melaniel
stated that the sliminction of bomelder tyees in the vieinity of
honese would eottle the looal cusstion of sontrol messures for all
£ imae



Tony (1928) in his tovomewde work on the Coreifae of Kaneae,
found that the elaspers of the gewmital capmule of e male are con-
stant in the eyacies an? are of decide? tavenonis value,

Tuteon (1977), of the Mishigan SSate College, reported sn infeps
tation of bowelder bugs on overdesring ebrewvberries, the egss, aywphe,
and sfulte being foun? on the plants, The npwphs and adults were
foolling on the follage and frull, with the result that the entive
erop wag loet and the plants appavently were mueh dmssged, Fe re-
ported that meny plante were killed cutrisht, s

Tugiles (1935) stated that the dewelder dug is & notive imsrioan
inseet vhose originsl home was prodebly is the southwest. It had met
bean roported north of Wissonwd in 1888, but eince then 1t has epresd
into most states no¥tiwaest of the Missiseippl and inte many esstorn
staten, %e aleo vointed out the close correlantion batween abunianee
of this ingest and dpy woather, In Minnesota, it i rogarded se a
Ary wanthey plague, with two genorations o your,

MeMantel (1936) obtained exoellant control both of adnlts and
nymphe by aging a sulfensted highor alochol spray aminet thes, A
common reprecantative of $his material is Treft, vidsh le eol? as &
eleaning compouni, uge! et the rate of 1 toaspoonful to one cuart of
wators T 414 not Snjire palnt on Buildinge nor vegebstiom. the
reyorted by lotter syproxiestely ninety pareont contwml by use of
Trrecide,

aottond/ made meny obaorvations on ¥he habite and haditst of
the doxelder tug since 1925 % 1935, Ia 1975, he stated that lavge

1 Eooviton, Oy Ty (22, 23, 28) gp 26, 043, 1985




mnbers of the borelder bug wers congregaled upon vips and overwrije
vhume ot Migh Oreds, sppromimsbely aix milos onst of Tewigtom, Uteh,
on “eptendar 36, 1735, fo sbundaed wara the duge on some fmits thad
158420 of the fyult surfes was visible, Mo otobad in 1907 a Deayamd,
lensted on the warm eouth elope » spproximstely § miles shove the
routh of B4s Cottommod Canven, Ta18 Yake County; Utsh, was oxamined
on the afterncon of Noweder 16, 1993, Severa) thousands of bowelder
tuge vore prosent sroun' the hives, There dugs epperently he? been
Two masses of bugs neay ono hive eatrance attrected the writer's yw-
timlae attanblon, One af theoe congleted of nine bowalder buge
wileh wore foeding on dying or resently deed loney bese. The seccnd,
rach 1omusy wase concleted of two layers and a portion of a e
lager of the bugs whleh coverel mosrly Zeu? boes., o stoted thabt
many buge alge wora obgerved on the wipe and over-ripe plune, posthes,
posmg, ol apoles. The buze were fous?® loolking for shelter at o diee
tonon of enee=kslf %o two milos fyom the neareed boxelder treos, Ture
tng 1957, large musbore of the nomphe vore found to be feeding on
Agaf honey bess in & fow Mfforont Joostions in Uteh,

X3 %0 mraEs o conrzmmand/
Ae T4n fomors spined bonouthy frent snglea of yromotun prolonged
forword in an seate spina. Tvihe ¥ Tamwstind

mamoly

1 Aftar Motehetoy (3) pp 290, 20h.05



By YA adruptly nerrews? Dehdnd the gqros lnte a Moebined nesky side
monging of pronotun entivel genere) solor paley snsllaew, length, not
avar 9 e Tribe 11 Corieind
B, Tesd cot marvoved behdnd the ayest eile morging of | Yonotum notohed
nen® frond saglae) genewsl color Blosl with od most:ingsy leowgew, 11 ov
mm by _' Teide 11 leptosswial

i AATmA oF TmmRaRTT
A Daseules Jous hen hed? the Yength of hosdy besk (in our pecise)
bod sligbly 4F of ad) pasetng Mol 0eee « + + « + i o1 Levlasords
A, Buooulas sesehing baes of beady dask resshing 40 or beyosd second
mﬁitﬁnitﬁﬁtﬁallaoliqtilﬂ.t!t dndern

Trom ¥, 8, Mlatehsley, “The Heteveptove of lnstovn Vorth inerles
avtocordy Srivittetus are slongote-ovel, fepressed sbove, aube
m oMo oo - T B R gt B g

mmuaummmm . tloay

Taf @

The afult demelder dug le brightly eclored, "ho red eolor fowms
or thrso-banded, The hamler ;vorinal perte of the wings ave olged wish
rody, and 211 the velns we of the sane color, but o move dingy «hade,



The eselier nowghal sbages are dlstisgulehed Yy the ssme eslor,
wileh 4o even drightor vl than in the afult insects, which ensdles
one to recdily detect them, The maturing mymyh is nearly ono-half
tnch in length, and s 14ttle daxker in color than the earlier stegess
The mympha become merked with blagk vhen shout helf gvown,

T™he egge are 1304 strawecolore? wvhon first 1aid, They turmn a
farkor byoun color vithin a fev Payes They grafually beccme duvior
red until before hatehing, vhen they are of Aavk reldfieh=brown color,
The ag is oval in outline an? has o 4istinetly mapleed oap st the top
of A%, (Plste 2 « Mg 2) ;

ner Differonsed/

The bovelder tug may be distinguished ns to sex on the basie of
size and by emaminstion of the external genitalis, Usually the females
are larger than the molos, The geniSal cepeule of e male, from the
ventral aspeel, revonle a yaly of clasperss There is aleo a projection
from the ninth abdominal segment, on swoh eide of the classpers, (Flete 1
Pige T Thie gives the sddomon of the wele the appearanse of having
four Aistinet posterior projeotions (Mate 1 ~ ¥ige 3)e Theee projeo-
tione on the dhiwmen sepily Alstinguish tho male fyen the female
(Mate 1 « Tig, B}, The wiative siees of fomale an? male ave shown
in table 1, Cfomaotimes we cun distinguish the cexes by thelr antivity,
as the male fo generclly mora active than the fenale, when Jigturied,

Distribationd/
The Bezeldor bug hae been rejovted in the United Dtstes from
T T o AR Y R D
1 Onith and Thepherd (37) pp 16753

——
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twentywsoven etates) nemoly, Wophingtan, Oregon, Oaliforuis, T4she,
Utahy Avisona, “ow Mewieo, Oolorado, Montana, Torth Neimte, fouth
Nerota, Nebrasis, Teneos, Olshoms, Tewes, ¥iscourd, Tows, NMinnegots,
Vioeonsin, Tilinots, Wiehigen, Ohde, Intisns, Tentudky, North Gapo-
1ins, Yomyland, and Teonsylvenia. It alen hos boon veporSed fyom
 Memioo, and fyem thres yrovinees of Canciag momely, (uebes, Dritish
Colusbla, st Sasintshaven,

Yo publiched vecor uae found that this insoet soeurred in the
staten of Yyoming, Yevmdn, Amesnens, and louisisna weet of the Mie-
stontaul Mivon, Tub emaliaving St vapertes SLsbetoNMen, 4 S
loglesd to sesune that 4% L present ot lesst &n “yoning snd Yewsis,
The insest has mot been repovted south of Norkh fsrelina in the seuthe
onshern one-fourth of the United Mates. Feither has 1% bean reported
from Yew Tnglsnd, Vowever, since the boxelder bug ie found in Ottawa,
Canads, an'! in Penngylvanis, ¥aryland and Nosth Camolisa, 1% probably
1s lso presont in New York, Vest Visgials, snd Virginis,

Hoet Planted/

In the region around Tognn, Utah, boxeldur buis feeld and develop
mainly on bozelder troee. lowever, %o somo ontant they feed on the
following other Srase snd plante! soft maplo, sshy yin oak, trees of
heaven, mulborsy, honey locust, bucheye, linten, epirea, cactus, lilae,
honeysuckle, iris, hollyiock, furanium, tullps jeony, Somndo, aspare-
mme ploweed, orabgrass, foutail, =nd soversl unidentified veeds,
Muﬂm The buge wers observed feeding on graswes and

1 Saith and Shepherd (37) pp 153
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woeds in the sarly spring, dafore the dude of the doxslder Sraes opened.
Ther slae were Teun? %0 be fooding on Mrulta of apples, plume, Zrepen,
posnien, ftonetoes, and on mmet and escr cherries,

Threo sovesn stuly cages (fige 5) and twenty glace Sottles (fig,6)
ware sed up for obeervisg the dovelder tuge' sotivitien of mating, de
. poaiting agme, hetebing, feeding, moulting, relstionship %o natursl
snoniee, sat sertain other labits. ¥he seveen eages were 15 inches
Yong, 10 inches wide, @d 12 inchas Migh. To shudy'ovipoeition, T pub
amall pleces of 2wy wool in cne cege, dwy Leaves of Alfferent tress in
another, and some stanes in a third, 7o olserve fooding habite, I
plaged thres different kinds of gresn plant materisls in emch cage,
Plsnte used were peseh, tomato, end cherry, The adove stulics were bo-
@en on Maveh 20, 1951, '

Tally inseet colleetions wers mafe in verfous plsses and hubitate
surrounding Togan, in order $o eapture the firet overvintering doxelder
bugs to emarge during the early spring of 1951. Zowslier duge were
 firet colleoted out-ofi-doors on March 15, 1951, and pleced in ceges in
the entomology research luboratsry. Twenty Jemslos und siztesn wales
from this fivet colleetion wers piseed in o oviposition eage, pesch
and Somsbe plents being swpliied for the uge to fesd one  Sone wpoels
mong were painted with 4iffereni color psinte In owier %o identify in-
fividual Dages This method wvae to confim obsorvations of female buge
mating with many seles anl mcle buge wating with seny fenales, Naily
tomporatures vore rogularly recorded. “areful abtonbion wae siven to
vl an oo by 4 UTAH STATE AGRICULTURAL COLLEGH

154467 LIBRARY :
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mmeWMuﬂnnamMmuﬂm
hosreetions were more casily mate by ueing the glose bottles, The
reang bowelder duge resiily survived and maturel in the @ees contalners.
Natly verorie ware Mept of nywohal development and netivity, The pro-
eofuves followsd in the stiesnt to renr boraller duge on follage of
howelder :md on othor maples were aimilar %o thoge ofated showe, Tying
and reeently fes? Deor, boolles, and borelder bugs were placed in the
Sant Sara. Tor twelve houpn, setivitios of the confine? bowelder buge
vore obeorved, mmm»mmmmmm
nmwmm.-ummnmﬁmmwmmm.
wummmmnmunum:m Thie
aprarently cmnged an abdnoremal emount of feeding to coecur on the dead oy

REaRS

Haking |
Thesrestions ore mede, ueing a wvide«fiald bineenler nieroscope

in arder to study the copnlation proeess in move detail, For this jure
pous, & eale and o femsls were placed together in  bottle, Yithin ten
winutes the male ageressively sppreashel the famels and a struggle

svonrred, the femmle bLresking lecse and rwmning away. Five minutes

1oter, mating sotually ocesurred, The mele mudderly graesped the female,
apsusing s penition with his Sody on the bash of the famsle, Yub ot an
sngle shout of IS degracs to her body, Ris hesd being high edove her

bagkt, The male's ablomon wee turned or Swisted unfer the female's abe
fomen %o a posivion whioh parnittod the clagping of the fomele's genital
valven, The mmle clasper, on the side newt te tho femwale, was used for
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¥ig. 5. Oviposition screen cages with different host plants
in the lsboratory, greenhouse and insectary.
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¥ig, G. Oviposition @ens dobiles with 4iffovent host ylante
in the lohorstery, greeniouss, ond inceolary.




1?7

holding the sbloman of the female and Airecting the acfeague into der
valves, Upon deing “dsturbed, the famale wallted mmy, yulling the
nale after hor, with hie hend dalng in the orposite direotions Mating
boreléer bugs frequently vere ohaervod conneeted in ¥lis mamner, the
larger formle uemally pelling the emellor male after hewe Males, hove
ing a clasper on either slde of thelr shdomen, coul” sssume o position
on either side of the femsle with the clagper next %o the fomale loscied
into the female's valvens. The male used his lege % hold the Temale
until enntast wae seeom;lished, thM?nrmntm-
for a while aftor mating firet cceurred, The male used his wesk %o
probe the female furing the process of mating, The fosmle kicked ab
the male with a hind lege at poriodie intorvsle until tho termimation -
of the mating process. A% the end of the copulation period, the male
strasslof furiocusly, relessing his claspor and removing himeelf from
the female, Many metinge were cbserved,

Copalstion lesto!d for d1fforent pordo! of Sine., Same laeted for
e short & timo as 5 sinntes, vhile others contimued for 15 to 2B hours,
Hating by the eame indivifual paire cocurred several times snd during
soy time of the day or night while the bowelder bugs were kept together
in the ovipoeition ongone
Ovizonitiamt

Oviposition degan frem 1 to 8 daye after copulstion. In sywring,
from mating to firet esg laying veried from three %o eight daye, Often
the buge came out of hibernation and fod for approximately two weoks
bafore mating snd the firet age laying began. In susmor, oviposition
scourrel from one So three days after metings The eges were laid on



etonas, leaves, groseoe, Srees and ehruddery, The owipositing female
atond on or unier or betweon the stones, bark of the trees, snd asong
lesvag, Tesrly all of the females rotetef tholy shfonmens through an
ere of 70 to 90 degrece for avhile befors laying the ogee. A fomale
g would firet seleet proper footing, brace harself well on the stones,
barls or leaves and then oferd laring the egges The Sip of her abdowan
woull move beek an? forth slightly sbove s mofian 1ine, until the esg
cone out of the ovipositor, Jaoh female dopositel fvom twelve %o
twanty ogise They doudtlees lay more ogae thanm thet, but 1 wag unsble
nmmmmmwum-a;mmm
of the sgz supplye In Kensas, “ndth aod Shephord (1998) seruved a
waximum of 12 agge from any one fomele, The femcles doposited the epgs.
eingly o¥ in groups. These were arrenged in more or less irregular
elusters, The eaged dugs laid egie for a period of one %o five daye,

Adglte remeined alive for five to thirtp-five duys after leving
the 1ast egane Outeof=dsors, alults sppenred So survive longer Shan
thnte The majority of the ogge lald early in the poason wore dgpooited
uumummnmmuummmn
the pleses of the bark, "he old boxelder and other maple trees, vhieh
ha? vough barle, were espeeially favoved pleses for oviposition, Many
agge were found on the unlerside of twige end LLibe of lowbardy poplews.
Fron the middle of May until eurly Ootobor, the females deposited Wi.ui»
ogre smvhore snd on meny kinds of plante and atonee.

Sepgt
The firet agge found were laid on April 5, 1941, in the recearsh
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laboratorys They were cemented to various surfeces in groups of 3 %o
12, Yot ogge were laid on thelr siden, mther than on snd, The agge
wore light etravecolor vhen Tire$ oviposited, They turned & davker
brown eolor within a fov daye and gradually becsme darker red until
thay assumed darvk reddighebrown color et bafore hotehing, The aggs
are oval im outlime, They measured 1,48 %o 1,55 mme in length and 0,08
0 0,90 my, in leseter, They have s distinetly mavied esp o % the top
ondy vhieh ig nearly as 1ovge ae the end of the ogge In Shis cnp cocurs
& oiveular stracture, the mievephyle (Mate 2 « Pig. 2)s Hntehing
mmMMMMdMIQMMMﬁOdOM
ogase Tnsubetion poriods (Tedle 2) ranged fyom 10 %0 17 days in the
1sdoretory, ard 20 to 26 days out-ofedoors, Auring April and May, After
June 1, hatohing out-ofedoors occurved in 10 %o 22 dayes In tho Snou-
bator at 99 degress, incudation of the ogge lasted omly five doyws In
the grosvhouse, hatedbing resuived from 9 te 11 daye at Jaytime Senpora=
tuves, vhish averaged 80 dagress 7,

The laboratory temperaturse renged from 71 degrees to 82 degrees
Fou average 75 degrecs,

The cutfoor temperatures in the spring were 75 to 07 degress 7.
in sunny sress, but avound 95 to 60 degreos ¥, sb ground lovel, In the
grese of night, temperatures vanged from U0 to 50 Aagvess. A% those
terporntures, the ineubetion period aversged 27 daye.

Hypha), Tnstares

Thore ave 6 mywphal inetare in the developrent of dorelder buge
bdbafore the afult stoge s vesched, This conclusion wae sleo resched
by fmith and Shepherd (37), whose desoriptions of the nymphal instars
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sgree eoeentislly with mine ne atated Delow,

Zizet Inatar Pyashyt The firet inetar nywph (Flate 2 « Pig. 7)
fa dright vod vhen 1t emenges from the oggs The antennne, logs, heod
and thorar soon Surn daser ved, The nymgh in epsrsely covored with
short, bristly hairve, Ite longth veries from 1.9 to 1,0 mu., averaging
spproximately 1.7 mme The sbdomen becomen lorger as it feeds,

Seoond Jnatax Jumilt The sscond inetsy npgh (Mlate 2 « Fig. 8)
1o similar in apposvance to the firet instar nymph exeept that 18 ig
largers Alwo, i%s ontennas, hoad, lage and thoraw are of a olightly
davizar red, ;

Dhied Instar Bomsht The third ingbar uymph rosewbles the sosond
emoopt for daing = 118810 lavger in elve (Mlate 2 » Fig. 9). (Meagure-.
monts in Tble 3 sre of il dnstars and the adulte.)

Zourth Ioster Jumudit The fourth instar mpvgh (Plate 2 - Fig. 10)
hen mmell elatewcolored wing pate whish nay be seen through the outer
oovering of the thoram, The postarior tipe of the wing pade are not
free (Fig 10),

EA0%h Instar B The £ifth instar nynph (Flate 2 - Pig. 11)
hae wing pads of o davicor slabe eolny and these are free at the posters
for $irs. The legse and antonnas during this inetar Decoms alnoet
bl mdie,

Sixth Instar Nomlit ®he elongsbe, slate-blagh: wing pode preject
begirward fyom the thorax ower cach sife of the antarior thimd of the
sbfomen, The body in this instay becoses dasieor veod with 1ight slste
colored marikinge on the doreum (Flate 2 « Fig. 12).



PLATE 2 F]

Figure 2, BHgss, ond bozelder fmit with the ogge on.
Tigwe 7. The first instar of the bovelder bug.
Figare 8, The sesond nymphel inetar of the bug.
Figore 9 The third symphal inatar of the tug.
Figure 10, The fourth nymphal inetar of the buge
Figure 11, The fifth symphwl inetar of the bug,
Figare 12, The sixth nymphal inetar of the bug,
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PLATE#2




Toble JA. Sizes of the various stages of nymphal instars 2nd afult males and
fanales of the borxalder tug during 19%1.
- - - . 2 et — ——
_ t ¥i4th of shdomen ¢ ¥idth of nofag 3 ¥Width between ¢ Tength of
“te coe t in the large part 3 vhioh jJola head t theoyes in @ antonnse in
(1 in wm, T with thowar in am, e : -
:M ll..“%'us ' m%m ““i"‘" B!;..J.
:
Tiret fnstar ¢ 727 % «T2h 2 90 %o N80 3 .” to tmiha” to 1.029
' : ' :
Seeond * 1§ 1,159 % 1,156 2 558 +506 1 557 to LB : 1919 %o 1.9
3 : t t :
Third ' 11,78 % 1.2 31 816 oJO0h 3 L8 %W 558 ¢ 2,800 to 2.78h
H s t 1
Fourth * 3 1.783 % 1.780%: 918 % MO T 98 %o 9238 W1 w 3110
' t 3 :
Tifth . t 2,515 % 2005 3 98B - te «978 1 1,125 %o 1.11% = bai¥® 5,122
B % : H
firth * 23120 o L1081 1.770 % 1700 ¢ 1525 fo 1.811%¢ 5.502 ¢ 5,768
B : ] 5 ] _
Afglt Tesale § B.260 S0  B,2AD @ 1,590 o 1530 0 1585 %o 1.52% ¢ 6.09% to 6.078
3 H
' male ¥ I W to

3
1,308 ¢ 1.2%%

]
1275 ¢ 1506 %o 1.792 1 5,728 to 5.712

ue



and fomales of bugs during 1951,

e AN B e

LB

£

""

I

Tsbles 70, Sizes of the various stages of 10 mpymphel instars and 10 o@ull males

3

£
i

- e e

_

|

m

m

- ..

BEELBEY
EEERERE

S0 R S B B B0 e W A e R wr B W M

..W............................
il

£%a1t Tennle



6

Moulbingt
Houlting wae an interesting phemomenon to witness., Yeny matuy-

ing dovelder duge vers under obesrvation widle ehodding their exosele-
tons to beeome oller mymyhal inetars or afulte, The noult from the
sixth dnslar to the adult sboge wos Syrlosl and sasy %o obecrve; thero-
fora, it is described here,

A wmelfer bug aymph, asbout to ched its amndoloten, refused
foold for o mwber of hours prior to removing Lteelf from 1%s old body
novering, The moulting doxelder bug looksd large ant had s Alrtended
shdomen which was Drisht rod and appeared S0 be neerly emphv. Tecmiee
the bowelder bug nymph sust il fteelf out of the old exovreleton, 4t
vithirew the ratennas, lags, snt sbiomen whils the ol? eoveriag % be
Aisoarde! remained in yluce, not giving woy unter the pulling of the
withirewing aypendnges, The Body covaring was oplit doreally by the
setion of the Shorax ss 1% arehed upwsnd, ewertine powerful prossure
on the dersal suture. This action resmided in a head downward, strongly
bowed appesrance of the nymph, Vhen the emuvise split down the doresl
suture, tha hesd and thovax were freed almost imomodistely. The less
sl antennae veve remgved by slow, steady pulling motions until, one
by one, &11 vere withivewn, Only the $ip of the abdomen vemsined in
the old exuvine, The bug rested for fyrom 2 to 6 simtes before com-
rletoly vithivaving the abdemens then 1t agein rested for awvhile defors
1% vas dble %o move abuut,

In the onse of the 1aet monlt, while transforming to the winged
pAlt, the candal one=thizd of the sblomen was dram out longer then
the vingss ¥ithin 2 %o & hours the ciulte assumed thelr noweal shape



and eolore 'a the fraghly emevged afult the asddowont, head, antennng,
lege, pronotum and seutollum sre bright red, while the corium and wing
worhirenas are yellowish to Rrown, In 15 to 55 sinubes after moulting,
the mev @halt Beeaso darier in color.

Ziodagw

Turing the spring, susmowr, and fel} of 1991, four grouse of
Lentosonis srivittatus mywohe were ussd in evpariments %o Aetermine
vhather they eould meture vhen one svoup was fumished with boxelder
mm:mntm.mm.wmuu?unma
o fourth with ash follsge. Thirty dorelder bug nysphs were talten from
hotehing egme furing the esrly epring, 65 nymphe in susmer, and 50 in
fall, Sech plont type wee plsood inte an individual rearing Lotéle
with § to 16 rywphe, Only on the bomelder and maple follage 434 the 2
growing Yomelder bugs survive and hesome nfulte. Complote development
 elno cseurrsd on & wied supyly of meple and tres of heaven.

The asely epring group of mywphs vequired an avorsge peried of 77
faye to mature (Tedle 5), The sumser svoup required aa aversge period
of 60 dage to meture fyom egs So afult (Tadle 6)s The fall group re-
mire? an average of £2 daye for nymphal maturity (Teble 7)¢ The early
spring creup of nymphs averaged 9 daye to complete the Tiret inatar,
10,5 fdayn for the socond, 12 days for the thind, 12 daye for the fourth,
16 dape for the Fifth, and 17,5 days to complete the sixth or last
nyrphel ineters In the cusmer gvowp (T:dle 6), nymphs recuirved sn nverw
age of 6 dsye to conplete the firet insler, the second instar remwired
86 days, the third vequived 10.5 feps, the fourth required 11 days,
the FIFth reculired 11,5 “aye, snd the sixth ineter vequived an sverage
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 of 12,9 daye for complobions An sversge of 60 days wee recuired to
soeplote the ganeration, The fsl) gveup whowed 148816 217farence from
the summep group in length of imstar periods as shown in Table 7,
am:t;umummummupmmm
group vers largest furing Sho fivet, secont, snd thiml inetar periofs,
wvhen 81,2 pereent of all nyiphe 2ed, Ousmaléles Juring She firet
thres insSare of the sawmer sroup totaled appreximately &5 parcemt,
A1l the nowphe died whish ware feeding on tves of loaven and ssh, in
a1l thres sote of 1ife history attempte, bt they coppleted thelr 1ife
eyoles on ash ant tres of hoaven, we shown on pase B in the preference
fooding emperimente, The lensth of 18fe of the sAult males wag sbout
the same a5 the femalos, bt In eomo ouges one or twe fuys wors or
lews (Tablon &y, 5, oot Gy |

Zeeding on Jruite:

Tn eete aontucted in the Laboratory, «11 Lapbocoris Srivittatus
wnnuumwntuournmm The wrepbal wrd afult
Buge vondily Yol on a mmber of Aifforent kinds of Mealte, partioularly
vhan vipe, svereipe, or lnjared, Thoy alee fed on tho green plonts,
Truite Tof upon in the teste wered apples, plums, poaches, ayricote,
poare, grapen, sherrion, wehormalons, Somatoses, nn! ercumberas Aght
apeghe and alx afults fed solely on fruibe for up %o 9 dayw, but sl
240l Suring Sthis time, sypurently from ctervation, The sbdowens of
buge fod Shroughont thalr gaort 18fe apar eolsly o fmlte remsined
tolasnope? up egalned the thorax, nome of then becoming Alstende? with
foods The ovidence iadleate? that firet, sesond, and Shiv inetar dore



B

-mummwi-ummmnhmmw
whon fof only on the frdbs, lowever, afuls buge ware found to de
feoling on frmite st Astanoss of 2 to 3 miles frem the nosrest boxelter
‘troes.
Teoding on Besgt

Froahly deal and dying beos vere tlased in ospee with 135 nevly
Betehod mpephs asd 20 ohdts, in order %o dotormine 87 nymphal sl adult
IansosorAs soald be recped for any lencth of time vhen fod only on beos.
Fyaphe an afult buse survived uatil the fifth Gayy furing which Sime
" they word observed 80 cuelr Juice from the bwes, llowever, in mmmer
they apparently hed %o feef on the plant heste slso %0 survive for lenge
A usber of the Jentpsnrda susied the fulees fyom the Shorax of the bees
after thelr sivicks plovesd the body welle On May 27, many a0uls boue
o140 Yags wore in the front of the hivas in the Collage apple ovehard,
some of hen feeting on dand Beses Towewsy, I 414 sot find uny wnyuphe
arcunt the hivee, periups becuwse ro opge ha! beon lsid olowo %o the
hivess
Zeeding g Destlon aud Oleslage

Beetles and olondus were given to the nymphsl dowelder bugs in
esgeds Yo Teading occurred on the firet day, "t the nymphe otarted
‘foslding en ons beatls el on & elosds furing the pesos? day, During
the sprisg, ewmor and fall, Azperimests wers confucted in wvhish beetles
a0l loedas weve sltormately furcished evory two to ten dape bo reeently
hotehed howelder bug mywphe (30 for the seneon)s Hone of the nymphs
mrvived to mature under Shis feading procedure, owvover, whon some
boreldey neterial was olded %o the ongos, in afddition %o the beotles
o0 eissdns, the nymphe motured very wvell,



B4ty percent of the nymphs matured when they were fed with the
beotles, nionfas, snit alee some groen Borelder folisge. Home of them
matured when they fed enly on inesots.

Zesting on Revalton Dugyt

The mymphie of the Seweldcr tmg weve found fo be fesding enteof-
doors on resently deadl bowslder buge, They wlso fod on dead toxelder
bugs in eages, The moaphs wore unadie to live for leager than fiwe %
nine days vhen “ed only on boveldsr bugs.
feneraliions’ i

n general, Loptosoris Srivithctus hea two genevetions in Ubsh
It wae foun? that the late hatebing wwwrhe of tho vecon? gunoration
814 nod booone adult, The Timed ganw-atien, o 2loe the early maturs
lﬁMMWMh.uMMldﬂmmmm
The matare fewalen a8 egre Trom L.de Mareh te carly Ootober of 1951, /77

Uhen the Comslas como out of hibemmtizsn in the spwing, ther fed
for shile, then medo? sad 7418 oagre in cages, The owrvinterad fomales
1ive? fr from 7 % 1% fnpae  The agmn of thess overvintered fenales
hotehed, the mymghe metured into the nev alulte wlieh moted and laid
ogsne The ogae fyem this sonerstion hatched and the second genaration
wae profmeed, shout 00 pereent of which matuved, fome of the second
genaretion faales lailf oges in he fulY, “ome of Hasa lale aguze hatohed
while the very lste fall 1aid egee 2542 not hatoh, 1% apreared Shat afults
of fivet and sesond generation iived through the winter to lay agos sgedn
norS epringe Alout 39 peweant of the sevon! genavatiosn Yoy egge, and
about 29 peroont of thess hatehed, dut too 1ate in the seascn to mature,
The egse of the secon! genevetion rarsly hatehed i€ 1aif after early
Tatober,
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The amtivity of the bewelder ag nywphn resel in the cagee vas
miifie? Iy the slequaay of tha fnod furnished to then, The nyeghe
wore vory setive in the firet day without food, Wt thelr activity bee
osme redioed 1T they were hept withowd fondy "using the ange alssning
proness, tha asntents of eveh ~age vee saptied ond onto a langs plece
of prper, % serveit ssvofil fally dleaning of e laside surfeoccs of
© aneh enge, Fash of the novesl agghe ran off e papor upon whioh 38
van plassd, If ziven the cpporbunity, mmmmmw
benstdar folinge vas ylooed Saeife. Then the bexelter bugs weve hevied
nmmumm;m'm«mwmm&m These
meghe on012 not bo dviven rrplfly, ut mrecuire’ proflifag snd puahing
to nole Shew erowl up inde the noed: of thelr esgoes Maring the rest of
the Aay, while the myamba ware in the rages, they rove? from ome side
o ancthor of the asged esrdinnally erest when they rested ar fod for
short pericds of thwn, “hen vealy to feed, ey plooed She tip of the
bosk noafned the lanf or 28 ingeet uson whiech they planned to foel,

The bemeldor Bug rymhs whish fol antirely on domeldow follage were
enpadingly rotive, The aysghe vhich wore on the paper Auring the eage
olensing procecense haf %o be watehed marefully or thay would mddendy
on off and 1s00 thamsclver f¥om alght defore they onuld Be stoppsd,
Thie dogree of activity modo At 24APLeule S0 Arive then Daok into She
sasen,  The btoxelfer dug nymohe eould be ohperved in the esges engeged
in eonreh for thele foo? an they ovwdded in md out of the berelder
folhagve

Nyrphal activity voe grostest vhere adecuate food and favordle

P -
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. tewporature existed. Activity vas redueel st cooler temperatures, and
in epecimens reosiving inadeqante foode ’

Igrphel foeding rrocefures on the variume trese ool on de? imscte
were similer to the feofing hedits of the nlull borelier buge, except
that the nguphs vauslly fof on the tekelder trecs mors than thay 244 on
other plante or en insects,

ALt Toefing Nobiter

T™he waye of fenling on « wile waristy of ylants wewe stulisd,
Fooding procedures by the tnaeldor tug was «imilor op al) kinds of plante
ot Sronsine W0 fups el he foel B Nty Mg st A0 o 54 w0
thelir satennsag then Shay place the p of thelr bauk sgainet the pland
Sloms or ineset. The skylobs Shen we insorted Snto the Mssats %0

= L ¥ T A ’ :
] # LTSN TN Yk 4

A3:1% bowuldar dugn vere plneed in a oa@e with coversd Yinde of

plantes, After s for mimtas tha duge walved shout svsr a)l the plante.
& fov houvs 108w, the togs 16F% the other kinte of plent materisd asd
emne %o the twrslder dSvwnches to fesd, Fowover, they fod enly on the
{olinge, Tait, and sounge® bBrenchess The bugs would, howover, Toed on
any of the other plante mentions?d shove, vhan they wevs kept for a faw
faye witheat o,

A forr nosrly desd atuls "waer Boes wera plroed in a enge containing

eoveral ofult Leptoconrig trivittatun. ithiam s fev sdrutes weveral bugs
attaskod esch bea., fome of the borelfer tuss usal thalr beaks and fovew
l1egs %o ™l o weskly strugtiing dees onto their baskw, aftor vhich
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they fod through the wventral sutuves of the sbdomen, Teoding ocourred
tirousgh the following sutursst botwsen the thovax and right mete-thore
sole coma, through the corraesponiing suture on the 1ot meta-thorasie
noxay batween the sbismen and thovax Shrough the dovssl sbdominel
sutures Just under the wingt between the thorar end »ight prothorsole
eorey through the genital segmentst betwsen the hend st fire$ segrent
of the bealts s’ betwasn the firet snd sseond antermpl segwenses The
boxelder buge returned to Med thwough many of the mulures swversl Simes,
feoding upon @ moribund Des lssted fyom 10 to 20 mimnben,

The dead groun? beetles snd the den? cissdns were given %0 adull
hoxslder bugs Auring three evperiments. "hom a Japbosoris frivittatug
fol, it aeized the Doatls or the slenda wvith 18s foralegs, turning sad
holding the Aead ineeot'e badk, pleveing and feeding thvough the sutures
between the heed and thorex, and also Shrough the addominal sutures,
The average feeding time losted sbout & minutes. The bowelder bduge 414
not geem =s onger %o feoed upon the desd bestles and cloadas se they 414
~ on Aying or freshly deod heney boes, or on freshly dosd bowelder buge.

T found thet & boxelder bug nywph snd afult cagerly fod on deed
and dying odult boxelder buge, both usier fleld snd lshovslory conii-
tionge The feeding procesces wers very much the same as when the buge
fod on othor insecls, such as baeoe, deatles and cinaies, 7he bLoxelder
g used i%s foreloge %0 oagerly salize sand hold the dend bowelder bug
myaphe an? afulte, The Dugs fed through the following suturest of the
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bages of the antennce end heedy from under the sollar of the nyuph,
Just behin? the vertex of the hesy botween the ¥igh mete=thorenie

coma and rrsthorsx coxal bDetween the adleminel sesremte, snd ot the
Junoture of the thorax with the ablomen, Peoling in this mamner lasted
#s long us two hours an? Shirty simtes in the lsboratory.

Brperiments wore fesigned to revesl whother Loutoooris Swivittalus
afulte and nymphs preferred certain ylants te food on meeng the shade
trees fount in the Togsn ares. In the experiments I used meny spectes
of plaste; inoluding mapley ash, oestus, boxsider, 1iles, ant way
arsseos. Zighty poroent of the total plante woed in the experiment
were hoseldar, Maple and ash vews ten pevesnt of the totsl plants
colleoted, while other plante formed the remaining ton pereents Bome
alder man 414 shov a definite preference for the female bowelder, (igex
netunin’e They fod on the waricus other plants in emaller retios then
oscurred in the collsotions used in the ewpevimants, Also, I uoed come
Aond bass, bowslder dugs, cicadas, and beotles in these expeviments.
Sixty-five porosnt of the Sotal demolder buge vhieh hatehed frem sgse
anl fod only on hoxelder trees remaingd mormal in aypesrense and oom-
vleted thelr 1ife ayela, Twenby paresmt of the dugs which fol on meple
and ssh follage were sble to complete their 11fe eynles, but thay re-
mired thres So four daye longer to become sMlt than the duge whieh
fol on hoxelder tress, Thisty-Tive pareent of the total Dugs which
Wmumnmnnwummhmmmmﬂ?
phal 1ife oynles, This wos sscomplished in tha greenhouse at tompere
ture of 75 to 9 degrees ¥, snd humidity which avereged 65 peroesmt,
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AL of the dugs vhidh fof only on spesies of slente sther than box-
dmmaa.mmnmamnaumrmm.
The bowslder bug mywphs vhioh fod on the bomalder foliage in the
esgor wore » 11%%1e lorger than the mymphs wieh fed on other specles
of plantas, This was beomuse the nymbe 1ike So feod ot the beonelder
folisge wove than any other species of plant, Ioth the above nywphe
 were of the wme ogve TNone of the bugs which fed ealoly on desd inseste
romained slive more than oix doyw.
1. Zazasiiagt A ved mite is peresitic on Whe adald and mymphel
boralder bug in Cashe Valley. This mite wes obesvwod to attask the
bugs on verlous sognents of She abdomen snd Shoram. fometivss the mites
ohanged positions from one sogment %o snother on the emme host,
other places, These wore hatohed under obesrvation, but no inseet pare
oite emergod from sny of these egin. Ne dladk eges wers found, (T 4e
is senorally the eolor of Shoss vhich are parasitises.) Meoulloek (1916)
found the sfult boxelder bug %o have immense musbers of legellates in
the intestinal tract, Meture buge showed 100 peroont infestation.
Matullosk states thut apparently the Tlegellatas 40 mo herm %o the ime
soota, Mamy of the buge with which Mies Mefulloskd/ worked came frem
Manhabtan, Tansase Yaive Yeir Tay®/ fount twe weecies of smocbee in
the elementary canel of boxalder buge. (Zndolimss lecincoridig =od
Entamosba pelxucdis) ere meterial wes colleste! in Salt Lake City
in 1976 %o 1938,

b ,
2 !wfmwm”



feveral boxelder buge colleeted out-ofedoors in Oache Vellay
vere smanined for flagellates but none were found,

2. Irefators: ™uring the spring, cumer, ond fall of 1951, obe
servstions wore mede on vobins, blsokdivds, thrashers on? various
epocies of sparvowe vhich vers fesding whore the berelder buge wers
nunerons, hnmm-uumbuﬁuumnnu
bugss Yhem borxalder bugs sre eruched they cive off a pungent odor,
™his is produced by dlanls cormon to hemiptuwous inseets. Bo preda-
tors ewespt epllers were obmerved %o feed on the boxelder dug. fpiders
wore found %o foed for parfods of b %0 € hours on individual bozelder
e,

7. Iinmug' Vany Sead borelder buge acllected out-ofe-doors and
takton from the indoor enges ware emmined for fungme but with negative
raolte.

HATURAL CHECKS
C1imtie

The offset of low and high temperature on the davelder dug wee
tonte? By pleetng 150 afuls in snall seveen oages snd plecing the
sngos in the entomology Cepartment inseotary, Absut 100 of the unpre-
mmwwmunumaeﬁmummm
to 15 dagrecs ¥ The wemsining bugs were all dead after 10 days with
the lowast tempersture resehing 14 dagrees ¥y

Goneldevable mubere of the boxelder bugs were found deed, Muring
Yareh of 1951, in plsces of hibernation euch an benssth looss hark of
the eoft maple Svess and jast delow the goil in the erack Datween the

-~
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ourth and the founfation of the college Wuilédings and Detwesn the Rase
nuwmmmtmum‘umuw
s the bowelder bug cennot withetand continmued extreme oold for any
great loagth of Sime, Turing the winter of 1950-51, (Pebruary ant

¥apeh), a temperature of 10 to 19 degrees ¥, was resched st Logmn.
This tempersiure agparently ssused sonsiderabls vinterekilling smong
the hiberssting borelder buge which were losst vell ywotected,

tmvctmﬂmm.uumm-’uumm
of 129 7,) killed practieally mo bDoselder bugs in the Yakim Valley of
¥ashincton.

‘Smith st Mopherdd/ stated Wat during the vinter of 1932-73 &
tesgperature of 19 degrees ¥, wag rosohed st Hsnhatten, Zacsss, Thie
terparture csuced onneldaradle winter-killing cwang thees bugs.

The summer temparature apesved to affeet the Behavior of the boxe
alder buge, Turing the part of ths dsy vhen the temperature was high
(85 %0 75 dagress ¥,) great mumbdere of the bugs wvore foun’ elustered
under the efdges of bark and around the dase of boxelder tress. This
wore foun® under leaver and in the grase an’ weele sroun’! and within o
few yerds of the host jlents, The buge remained mesr the ground during
the heat of the fay or dwring the cold Adays. Onith and Shaphord stated
that high summer temperatures of 197 and 1979 ep-arently destroped
nymphe, ot in the mmer of 1951, T 414 not Tind mny such effeet of
the temperature on the nguphs or sfults of the borelder dugs. This bug

1
2 mmmmg-umnﬁ



sotmed to survive best furing the hot, APy weather at logan, VYhen the
buge Decome wes, thay ave alwoet helpless and aftar a short time (1-h
Toure) they nay die, This o eepesially tmue of the nympha, ani somes
times of the sAulte in Zlnes eages.

Smith snd Shepherd etated thet meny nymphs snd ~iulte vere found
desd on the gyvoun? after hop? yYains on June 29 and July 8, 19793, Thare
wae o high rate of mortality in mwphs hept in molet vearing jJors in
the Togon lahovatory, Yhen a fev drops of wolsture formed in the jev
the dugs, vhether nymphal or adult, vsually Aled within 30 minutes.

fgvewsl tiwes whan 1% rained in Tegen Muring the sumesr of 1951,
-1 234 not find mush offpet on adulls and nymphs of the doxedder bugs,
upon fiel? examinetion, approrimstely 27 of the nymphe and 0,571 of the
afults having been ¥111sd outeofedoors by the rains. The reln esueed
& mortality of spprowimetely 10 pereent smong ngrphe which were wevlting.
 In genersl, warm wasther hat 13%11e adverse offeot on nywphe and
adults of the tomelder bugs The dry, cold westher vhieh dvopped only
umm:.mumam-un«mm'mmm
wenthor was combined with wel westher, largs numdors of all steges of
the buge were killed, Cold refused activity of She nymphe and adulte,
an? lavge mubers of the bugs looked to bo desfl in the dvy, cold weather,
Howover, wvhen wvareod thay becsme setive again, The moet sovere cold
vonthey wns on November 16, 1991 vhen the Sompereture dvopped %o 12° ¥,
in Togan, This killed more than 20 peresnt of the mywyhe and wdous 10
peresnt of the sfults and ebout 15 pereent of the moulSing nymphs.

fome mymphe survived until Meoember 2, 1951, whon thore was heavy
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enow with eold weathers A1l nywmphs s»? meny unprotoeted adulte which
wore o811l outdoore vers killed,
Quepvintoring

The boweldar bug overvinters in the afull stage, All buge foumd
in the spring were siults, The move noticssdle overvintering plsces at
Logany Utah, were founl to be in ernaks areund the foundsilon snd arount
the windows of buildings, ewecke in the dark of trees, and unler fallen
leoves, They also hibemabe in o}d buildings, in ePscked slone, luber
Mm:nwmmmmmmumw
troos. mumm1nuumemu.:m. Oenarally,

mg}ﬂmwmmmmmuumum
1991, but omme out of WMelr ehalters during Hovesber vhensvor the weather
wae warm and sunny, Turing relatively verm daye in the oodd part of the
winter, great nuwbers of the bugs were sosn clustering on the south and .
wesh sifes of Duildings, sush e homes an? sohoolse Turing vams days
throughout the winter, the age congregeted in mapsss outsife thelr
places of hWiberastion in protested losntions in an? svound bulldings.
The %abit of evaviing ints houses throughout the full, winter, and spring
meltes the boxelder bug & very snmoying posts

A% Togan, in the epring of 1951, the ineeots begmn 80 leave thelr
plasen of hidernstion sbout the lowh vesk of Mareh, Jy the mitdle of
April, moet of the bugs hatt loft their hidernation quarters, FHovever,
thay 5811 sought shelter furing oold nighte and other cold spelles
Vhen Shey esme cus of thelr hibemnation, they fed for -hout two wedks
bofore sopal-ting and ovipositing,



- Zomlationg!

Turing nize monthy (from March to early Necember) eetimates of
afult populations vere mede by sweeping (twiee in Maweh and three times
in the other monthe emeept once in Neserber) with an inssct net on
Wawmmnmmmmuman
sounre yurd, This ehowed an inoveave in numbers of the overvintered
adults which eppesred on the Timet of Apedl =nd continued e laxve thelr
hibdernation quarters until the fivet of June, A grafual dvep in over-
vintered population wae ovident from the sseond of June until the =iddle
of July. Inovenses in the populstion of new efults pegen in late July,
and bagme more apperent from early Septembar to early October of 1951,
an ghown is Figare 13 and Tadle 0,

Study wee mafle of the projoriion of semes in the eollentions male
of the adult bowelder bug Suring 1951, Dargs mmbers of dowelder buge
were esllested fyom Alf¥erent loestions arount Logan, The retie of
nales % the fameles was sypromimetely B to 6 ne shown in Talle 9,

Freventiond/

Hont of the 4amage and arnoysnes from ths borelder dug ean be
aw»mmu«mmﬁmnm‘mm
elder dug nymphe were foun’® %o be most mumerous on and sround doxelder
trese, Yany of the buge whiech hobohed aroumd Logan, ramsined nesr the
rlsee of hatehing unlege thelr plase of shaltey wee removed, after which
the buge moved abeut 190 to 200 yapds teo nev shelter, Cold veather
shaltay in one instanne coneieted of 2 hesvy secumilotion of louwves
slong = stone wall, Imasmuch as the mymphe epen? most of thaly Sime

1 Swith sn? Shephord (37) o 156
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Table 8, The population of »dults swept from square yard eree in

' Aiffarent loontions of Osche Vallay (Cunyon, Jenior MNigh
fohool, and atadium of U.8,A.0,), The sweeping wade
tvies in Merch and thres times during the other months,
erxeept one Sime in Tegenber, Muring 1941.

Tatee t Pumber of the Dugs per square yar! ares
b 3 7 A
| 7ivet of the ¥1ddle of the, Nnd of the
. aonth : moath : month
. t 1
Hureh t —— 1 2 t g
t ' '
April t & L] 13 t b
fyarwintared L] t ]
afnlts May 1 25 H 1% 1 &
' ' '
June t 60 ! hn H 20
' ] t
Jaly t 20 1 21 ! 28
] ] ]
s (] t
Aarust ¢ 28 ' n 1 hO
! 3 '
Septemdber 1 ho 1 80 ? 100
! ' '
Few sfulte Oetober : 100 ' B ' 60
' t [}
Bovember ¢ &0 ' 3 t |
' t '
Teesaber ] 2 H wsn ) -
! ' :
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Table 9. Chows yro:ortion of seres in the enllection of bowelder Buge furing
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in waoh places ss soowmletions of old lemves, grase, and other dsbrise,
£3 fellove thet She Sesoval of sadh protestive oovering furing edd
~ westher mar largely remove the pest frum the immediaste vieiaity,
Satth and Ghepherd (77) whated that the sliminetion of bewelder
MWMQMVWJ.“M&“MNW
_ -wmmmmumamwmnmm
 would e of 110 or n valus me & eontw) messure for the dowelder
g in Yaneas in 19927, !:Mrtmummpmofm\n
ware fount on the boxelder tree, nor any olustors of dugs on the piee

m:m’&uuu tregs on the ssmpue or near Manhet¥aen, Taneae,

Tre e ¥y Mgnoonbe of Logen, UVtsh, odserved that vhen he took
mut the single pietiliste bomelder tvee (Aggr nasunto) from near Mg
lewn, he hat %o more amoyanee from Boselder buga, oven when theve e¥ll
'mmmm«rmumm Dutenf=doors, T 424 ant
f151 any ogge on plants other than the femsle bomalder trees. THowever,
the buge 434 Jay ogee on maple and tvee of heaven in the laboretory:
some of these hatehed and besome moture, It hos been fount that in one
ceso the ellmination of the fomsle bovelder treos in logen 412 reluee
the mmbers of the bugs from s high populstion % s somewhal lower ono,
 V¥a oonnot expeet the slimination of the domelder tress to result in come
plote freodom from the bewelder bug, besmuse 4% has Been found Hhat
they lay thelr sgns on manh ylante, grasses, weeds and etomos, snd also
that they fesd on meny heotg. The Bast wode of prevention would sppeay
to he a combinstion of the climimation of the femele bowolder trese)
the remowsl of protective shelter fros the nymphe and adulle in the



neighborhood of the building to be proteetsd, and ineectieldal sontrel
vhere guch i nesosnary.

¥ K
SRR ¢

Contrel of the Joxelder Sug

Several inseoticides have besn tested fn Shis etudys A liet of the
insenticides with the revults obtained is given is Talle 10,

Kerosons applied undiluted proved $o be the moss effsotive inseeti-
oide for controlling the bowelder bug, Zercsens containing 5 peroeny
of DT wae ssoond in effectivensse. Liberel eppaying with kovessns, of
S paveant U7 in kevosumne, gave goo! kille of Loth aymghe anl adultss
“orosons st not e applied on flowers or other growing plonts or foli-
ago and flovers will be burned, There vas no Awsage vhen A% vas applied
7/ on the bases of tresy énd %o bugs on the grounts
" ipplieation of hot veber (170 te 101 degress F.) also vas very
affestiva, The result ie shovs in Tedle 10, The other inmsetieides
in geneval, gave uneatiefectory contvel swsults. The insesticides tried
other than kerosene wersi heptachlor emulsion of the rete of 10 ce of
2871 soneentrate in one quart of water, heptashior §, 1, snd 2 pareent
Ausk, and § pereent MR Aust,

014 ftudies

Obasreational » tudles vere contucted in the f1a14 from March uatil
feptember, 1991, Mating, feeding, ovipoeition, insubation, an® abundanse
- of the various dovelopmental stages were stufied to more closely sseoci-
ate the setivitios of the buge in the lsboretory with their sotivities
under netursl coniitions, In sdditlon, senweh wag made in the fi0)d for
nstural snenies of the duge and studies were wede of the influencs of



Table 10, Inssetiofifes with res 1t odtnined in the eagee mnd usnder natursl
eontltiong,
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_ warious envirommental faotors, such as climate, shelter, and proximity
of food mupply. Seversl yreliminary tests were conducted to determine
~ the effect of various inseetisidal matorial whem spplied directly te
elustaring dugs, Mortality was messured at intervals of b hours follow
ing troatment,
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MRMIARY AWT CORCTIISIONS

The boxalder bug, Leutocaris txivitiatus Say, is found throughout
most of the United States, ewoopt the southesstorn area. Ite prineipsl
host plant 4o the bowelder tree, and espacially the pistillste bowelder,
Under natural contitions in Utah, bDewelder buge were not found %o com-
plate Ccmm on any other ‘oet., lHowever, under confinewent, they
conplete? their development on maple, tree of heaven, =nd ash, It seems
possible, therefore, that in thx abeence of boxelder, theee bugs could
stiil survive on other related tress. This may explain vhy Smith sod
Shepherd in Kansas 44 not achieve eontrel by mm;am'mn troes,

Intermittent or oscagionsl feeding by both nymphe and adulte under
natural conditions oseurs in Utsh on » wide veristy of tress, shrubs,
and hovbe, such se bowelder, (Norway) soft meple, ashe pin ok, tree of
heaven, mulberry, honey locust, buckeye, linden, spirea, ampelopsis,
eactus, 1ilse, honeysuckle, iris, hollyhook, gersnium, tulip, peony,
sapar&gus, pigwveed, foxtail, ond grass. Under confinewent they aleo
fo! on many materiale, oven ineluding 4desd and dying ineseets, but in
no case 414 they meture, evrept ms etuted sbove,

Thave hes besn no report of injury te borelder trees Trom the feed-
ing of the bowelder dug, Tansge %o plants has besn veporsed only ia the
eone of the internitient feefding mentioned .bove, fearring of fruis
eauced by the fesding punctures of ths buge haa besn the prineipal form
of cconomie Ammase, )

Mating of overwintored buge starte in lete Mapeh and contimees unsil
thay dis furing the month of June, Oviposition starts from 2 te 8 daye
after mating ovours, fgge are ladd in emall elusters on or near boxelder
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tress, The totel sumher 1aid by a single bug, scoording to obnerva-
tions made in csges, varies fyom 12 to 20, Incudation was found to
vary from 9 days in n warn greenhouse %o 25 Aays ocuteofedoors, Develope
ment through the six nvmphal inetars sverages about 75 daye.

Apponrence of the new afults starta in July »n? resches the high
point by the end of Beptesbor, These sdulte feed, mate, and ley egas,
sbout B0 percent of v"ich become adults, This laot gemeration meitures
in 1ste Poptember, mates, »nd laye eome agse dut these eges do not get
paet sarly apmphnl stage bdefore deing klnochymu‘mm

Adulte of Noth the samwmer sn? fall generations overvinter. In
preparation, the buge seel shalter furing the first esld days of Ostoder
and tend %o cluster together in erevices, trach, ond under various ob-
Jeata, Morfality is high, and appavently only thone duge in the most
sheltere! lon:tione survive, Fibernstion in not complete einee rrolonged
warm epelle, ever Auring the winter, oause the buge to hetome 2etive and
scal further sheltew, often in large groupe. Yarm days in March cauge
thes to decome inereasingly setive until feeding and eventuslly maling
00CUT,

It 12 the overvintering habid which ssuses bowelder dugs to become
n maleenns in homes and buildinge., In sesking shelter and werwth they
eongregnte on the south and southwest sifes of houses and other buildings,
fromently entoring them threugh the windows and dsors. Indoore thely
preseree and tholy dvepning of feces beecome a grest smnoynnee,

he moet logical menne of vefueing the numbers of bomelder buge
unfer most son'itions, would prob:bly de the elimin:ti-a of donslder
treoe, It 1s oven pooerible that elimination of only the plotillste trees
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vould be offective, Benefit should also de derived from the removal
of varfous forms of shelter from sround the premises, It weas fousd
that the bugs ave very resistant to wost insecticlden, Xerosene wa
the rost effestive of many metericle sprlied Airectly to the bugs,
O in kerosene was aleo affestive but 714 not aypenr to be mors offeo-
tive than kerosens aleone,
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