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9h0 temlshed plant-bug has b»en mppmpttmttX^ called

"tho sparrow of the insdet trorld*'* It has alaost a vorld

viAt distribution* eec\n>rin6 In ^arope, in praotloall? all

parts of tbs l&iitsd states » and Canada. It has been re-

ported froa AlaslGa and Siberia* It has a rer; wide range of

food plants y beizig a pest of norsery stoek^ 4wwsntel

plants, and mtaxf field and vegetable crops. It has a wide

distrlbutioQ in IsauHUi «Bd« taking the sbesle ssason through*

is ttm aest iaBMr«nis insest on alfalfa. It was first re-

ported on alfalfa by Cooacersll in 1894 but the present ctHfl^

is the first with special referenee to alfalfa.

This iga^mt oontsins a msmmrj of the llteratiivsi dealing

with the tarnished plant-bug with the results of a study <^

this iniMct in its relati<»i to alfalfa whieh was nslto by t&s

writer during the past year*
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The writer wishes to acknowledge tbm assistsiMNi and

helpful suggestions of Dr. H. C. Smith in the research wevlc

and for suggestions in writing the thesis. Dr. &ait&*s

notes <m alfalfa insects were available to the writer in

this work. Dr* J« L. ^^eiiaer very kindly assisted and ad*



vl3«d the writer in tho tests on the transmission of disease

by the tarnished plant-trug. Dr» R. H. Painter assisted the

writer In the preparation of oatGrial for slide making.

HISTORICAL

Tho tarnished plant-bug was first described by Lin-

naeus in 1746 in the first edition of a work on the fauna of

SWMten. In this description he gave it the name of Cimex

griaeua and stated that it occurred in laeadows. In the

tenth edition of "Systema Haturae" he dianged ttie specific

name to pratensis which means "fouiKl In meadows." In /jneri-

ea the tarnished plant-bug was first described by Thomas Say

in 1831 in a work on North American Hemiptera, imbllshed at

lew jtormony, Indiana. He gave the species the name Capsus

oblineatus . It seirauB, however, that this insect wa« col-

lected in /onerica as early as 1781, for it was described by

Palisot de Beauvais in a book on insects collected in /jieri-

ca and Africa between 1781 and 1797 published in parts be-

tween 1805 and 1821. Palisot de Beauvais gave it the name

Coreus linearis . In 1847 Harris noted the identity of the

species described by Say and Palisot de Beauvais and adopt-

ed the name given by the latter, but changed the genus name

to Fhytocoris . The tarnished plant-bug is referred to in

early American economic literature, therefore, as Capsus
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vnif. It ha« y>%m», know aa J^ctmi |ffinnri|fflfn|y and is so cloMi-

flddl by EQl£(ht (1917) In a paper on t!ie revision of ISm

i«

k ssrles or spsqliiin mui MBt to fir* i£. E. ffniglit for

<l»terciliiation and It vas found that tivo fonas of iggua oecur

on a^Xelfa at imdifttHtaa, Sanaas* Those foma are largas pra-

tewsls atollneatiis (Say) and Ly^ta pratonsls strlgalatttg

(ralk).

fbe ntms "tarnished plant^lTug*^ is now used aa tim

atott aMoe er tade peet altliaugii it has boon referre(5 to at

difforant ttHM by ottior names « such as the "te^ boft,* the

'ilii^santlMMMi ny«« smI tSi* "ereent needmr trog."

Vlie tsTBislMd plant«%ttg has often been described as a

new species beeanee it has maOb. a vftde distrihutlon and

«»ag» ef food plants, "aaight (1917) has compiled a

ical list of the different nines si7en to this species*

tftsmmsmm axc bos? PLUfs

«h» taimished plea»«««s has a vide gtapfupiiical die*

trlbittioo, beviag been feiad in nearly aU parts of the

TOTld. It has been taken in the hi^ altitudes of the Alps,

even above the tl8a>er line^ as veil as ziear the aeeahore.

It has beer reported fren Alaska and eastern Asia, aa sell

as froB the tropics, and in ea^ country laftiere it la found



it uanallj oeeura In sufflei^ntly layg« xiiS8b«ra «• do swri-

Mt injur? t» at le&»% mm <tf its aas^r food plants*

TkiJit folloving list of its food plants vitb a short

wammgj ot the injur? dona vas taJtao ia part fran Croaiby

«»& i;is««a»4 (1014):

Apgla* ^^1^ (1360) in IlUnoia is tUta first ta iuiva

g—aiNtod injury ta appla blosaoBB bods by the tamislisd

Pliant*l3;;g» l.ilagr (1870) rocor4s si^PftPa injury to air le

traat in lassoiu^i^ Eiiay and Boaavd (1SB&) roaoiu a a^ae

la aamayaoB asfoM^yt Kansas^ vu^ra aQSMMbat lass than ana*

fasitli af tte aj^pla biaan vaa daatvered* 'maabild (1005)

atataa tliat in that yaar thX& inseot sariausly Injiirad tha

WMpanad huds of applaa in EaglsM. B, I. usith (1900) »#-

«a«ii8 an instanaa in Georgia in tidiich appla grafts aar^ aa*

2*l«»sl7 injured ligr tamiahod plant-l9«0s« Ha states liiat

iSiila tha laavaa nav* liadly curled and tha gravis «8S 9»^

vaswlgr ahaakedf iiffvartltalaaa tha trees ware able to outgrffit

the injury alsioat entirely by ^tm and or ts&a saaaon. Taylor

iJ^fiOd) daaaribes and tl^tamm Ala^lQa in applaa aansad by tha

•gg«l«9ing pmmttamm af tha tamiahad plant^bug* Liad (1921^

^^MSribMi in detail injury to apple nursery and orchard

tveas b$ 4^is ioyseet in Imama^

gear, ^alah (1860) ia the first to hsTe reeavdad tha

injury ta tha buda of pear. Wiar (1872) records injury ta



1
$m» tnxds on both bearing trees end rcarmapf etock* He el->

Xvs&xm te t^tiis injury again in 1875 and dest^ibes an Injuxy

to t^ frait ^siiich Ito ettrilnites to the taiaiittod plant-btig,

hat iftiich Croshjr and Leonevd (1914) state i^a pirahably

HsoMd by tSie false tamliSted plant*bag (I^rsus invitns ).

SIMf MM t# tisff* bsaed their dedaetions upon the descrip- -jam

tioB by l^rrott «at aMglctss (1018} of ^lo injury dene tf 1

the false tsmljdied pl«it-l»g« Hilejr and Howard (1^9} re-

cord an instsiaM* Sk WoVbmnmi county, Kansas^ iliere mm-

^oftyter to one*third of tiae pear bloon «as destroyed by the

tamiiOied plei^«>%iig« Theobald {1905} states that the inseot

is injurious to pear bods in icngland* Lind (1911} says ttmt

the inseet emses cmtaAiSmrtSnam ^nw^ to peer iswf moA bios-

•on bnds in Deoasi^

,

9p^ince« F.iley (1€P70} and Murtfeldt (1890) both refer

to the tamdnftiet piMsit-bizg as boiiig injurious to the bode

•Bd blofteoBS of qniinee but give no specific instances*

JmSf^* Lowe (1900} reports having dbserved the tar-

Hiiftied plant-bug poaeturing pesoh fnats in JuBe, eausiag

tiMM to wifOm* sod mmOm gwi* Creilv and l«enard (1914)

gtVD m fall discussion on injury dime to pea<^ nursery steidB»

Pltp * ier (1972) reports serious iajuzy to plnss by

this inseet in Illiz^ais. Theobald (1905} states that the

i»M«% hfts MHMMd siHPious injury to plust buds ia EagkuxA*



B«riBOBd (laoo) roporta ««rloiis injury in lom

to &it/mef Vhmnmm .

Apricot , ttKvtfeiat (1080) stfttoft that the tainiidMd

flWiH^^WH 40MI injury to bloMOMi •»« ycrang lOioots of apri-

cots in Vlawvegpi,

SSSSSSXSSL'- ^^^^ (1911) atatM that tt» tamiahad plant-

bog ^ttm flitgna anlberry tz«&a to DooMaii*

Bl^Xe fruita. Forbaa (ISM) atataa ^lat tha biaak*

^mof «B« t^ raaptetrry ara attaidBtd Dy tha Urnishad plaixt-

l̂ r&nt , coolE (XS76) atataa tbat is Mii^iigaa ha aav

curranta aavaarwXy injurtd*

Qooaabafry^ Moi^faldt (1690) raeorda aavara iajm7 to

ti»ii»ayriaa la Biaavovft*

StWWilwpry . PKHT^tiaa (1884) firat daaoribad buttoning

la atx^abavriaa, ihi^ ia oauaed by tha tami^had plant«^bag»

Ba pocords a caae In *iich a Xoaa «r #6,000 to ^10,000 vaa

auatainod by m gffax at CobdMi, XUSBOia. Lind {1911)

nontiona it aa being injurious to atipaabaspriaa in JPMMunc.

SSSSiSSL' Bns»MP (1395) atatea that tha tarnished plant-

bog ia SQoatlJBaa Injxirioua to |^«|wa, «ortfeldt (1900) re-

oavdii tb» injury to gampa laavaa in i^iasoiiri.

Bgtatg. Curtis (1640) in England aaa the firat to con-

noot tha tsmiaMHl plant-bug with tipbom of potatoes*



»>ftna * Davla (189^) stftt«8 that ociwldomble in^Qvy

«ui dosM* in iilotkisHi dBKfaBB SdiS and laes *m ^mam* 7h*

%^t punctured th» poda causing giNwUi to atop at that potBl»

B&et> OalJorn and €k»««rd (1891) end Bnmp (X801)

state that l^ie temUimA pUat^tyug la soiaatlaMi ia|ii3d«n4i

to Isoeta*

^liflyy . Troop (1892) ttmtifltts tl»t tiMl tavi^^biM p&aiA

bug ta SBlnriooa to oeiorT*. Dsvis (1889 > at«t«s tliAt it la

«n» of the vomt pMta or this crop In tfiotai£an.

sea paralano, Rud«« (1091) doacrlDoa aalfomatlona ot

this plant taitmA trr the tamiahed plant bvQ*

^^tlObtm* Hiley (1870) atetee that tb« tamitfiAd pluit*

Ing ia aoT^^etliaes injurious to calniMii**

ijHilinoit^. LJud (1911) atatea that In nwawy the

taraisihed plant-bag la Injurious to caullflotMir.

2gQ||j0|« ¥sl2«v«B (19U) in Svsdan,, and idnd (1911)

in DaaBaxIc atate that tumipa are scsavtiBMia attadced l^ thi«

f^lalfy * wafbater (1890) statea that nynfiSia aai adults

of the tamiahad plant^ftog w&rm tmmA foeding in ^bneAaoa*

an salsify In Ohio.

Cucqrabers* Rlloy (1870) records a case of ssffmnt In-

jury to lata planted cucusd»«rs at Chieago* Illinois*



.ouacoo, ^jintaov {1890> a1wt«ft iiim% iim tsaru

9lent^4mg «r8 found foedixig <m t^ tQiMMOo pXont.

Cottaiu Tas«tli«r (1934 > sMSitiasiea Igggg mutmrnta mm

mmamiafi on cotton xn TksximM^tmm ifox^Ul (1917) p^pnrfeft

it «ft8 a ««ti«Mi 9Mit $m Wm wtmHtmtmtKm ^talted statos*

Hrftwaaeea* Idzid (19X1) st&t«« that hy^kfwug/mm ami

Biiliod plozit^lKig attmcks the vsmpexmA %«i» of cS»7«iknth9>

MBn« «»ii«iag «u injury now knovn mi WJnd gpo«^ or bllxid

w^ of tbo dchlia. It pgnttwrea tho tips and um^poat^ tads

eaoaing th«ia to sttto^t out* Iggs avo oftan daiKMiitaa in tha

India and taxidev tipa. lapria (2J841) na« tlie first to call

attention to this injiiry to doiaiaa* Lind (1911) diacusaM

at Ittogth InSwPf to daliliaa by the tarnished plant-tug in

JSSSSt* f^m»^^ (1880) raporta a oase in 1677 la Kam-^

aaa ahere over ona tlaoasand paooagr bode aare deatroyad by tbm

tamiabad plant-lKm*

Cafiaatioa. Davis (Xad6} rafera in a briof e

to injisjy to this plant*



jy^twg>» sarris (X843t) WM tt^o ^i^^st to note the liijiapr

JU <^ r« »-t -" ^*-, i"^ f^

Q«.or coppositae . /-mold (1912) atatea tiat he hM

iieted iaJiLpy Ijy taje tarnished plant-bug toi Bracl3ycogae^

ontauroa cosbata, Tagetee . eapeclaU^f I«tii***ff

and the evorlaatiuGO* particularly jugoclin^ asiA

l^Uelirysugu Sarrla In 1841 lai« alraeiSkjr called attention t*

ttiB injury to sarlsol4»

^^jM^^^a ftTiif aalTla > Araeld (1912) nentlona iujuiy

to tiaase plants.

le^t,^^ «Btui taiaiaiiod. plant«tog mm taisao toy *^ witear

«B •!» at iMftiattan, Satkaaa, In 1927.

a^^fly^. HayPla (IMl) waa the first to report injury

ljytica> XaltBlAatfi (1874) Bieaatlena this Inaect ae !»•

jurioua to Urtiea (lloica«

jU^yjim^ Saltentec^ (iaPr4) nata tua tax»»jte»d

lOant-toug as a» tmmr ^ ^"^^"i"^ ^.- ..
-32?.

'

jteggli^ aSasMob OSI^) aaatiena tlxia plant aa batng

|)iijai<*Gl by the tarnished plaat^trog.

Dioantra. Pugaley <1S30) atatoa that la Kanaaa In 1077

the tamiahed plant-oug oexloj-sly JjaJ^um^ thia plant.

jPjOg^. Theahald (1905) recorda a eaw In lilncland ia

irttieh beds ef peppiea »aap« ruined hy the tamiilMA plants!

in July and
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Smwt pea . v««d (1901 } aesoribed « euMi «f tfrnraM in*

Jta7 to tii««»t p9tm In S«» His^iiiii^* fH* ijugg pwietuxwl ^i»

fljOWMP tttalk, usrmlly just below tbio budty eausizig it t«

wither and die*

|itlae » PugsXo^ <108&} i8entl<»i8a injorjr to lilacw bjr ^^
^ui tftpnltiMd plttnt<«%wig«

^1

.^narf iiffiiliippit, »iBr > Pugs^ (ISSO) records the

^tm^ruetion of tbs btoiewi tm&» of tbls eiin:^ by ttm tar-

ztiiiaed i^Uat^biig*

Owa . Co<dc (1076) states that in Caee cotmt^, Michig«av

com was injured Iqr tdiis Inieot to a ooaoaiddrablA iart»mt»

gUljjj^. Cook (1876) states that 10 per oent of the

itamA erop «mi de«te?«y#d« sebofsn (1911) reeords the tar*

mHitmd plaiit<4>ug as injttrloiss to stiOftt in Bowqr*

^ta^m_ mA ^ta. seltOTen (i911) rooords the inseet

71i30th:7. S«9iQgpsB (X911} rooords the inseot te&Msxg sa

tijmt^ grass*

4|^&^a» Coolterell (139€} reoords the inseot as abond*

ani Ott alfalfa. Q^ismtwnis (1901) aentioBs it as occiarrlng

on alfalfa. The writer finds it the siost asnerofiis oest on

alfalfa at Muiuittm, Kansas* takins the idiole seascm

through. In the spring there is a srmSmX ineroase In in-

fe^stiflB SB alfalfa rSsl^h t^sds t^ fiSmm th&t it is pre<-

tmpjmA mm a food plant and for ovipositicm.

I



fftch . zol9tttMiViSEy (19X5} T9j>orta ^* t«fttiito«a

pimt^'^fog «B ir»ti^ Zt lift* bMn foiasd that thej txfm^A

4pSt* fMely on this plant at 8iy[ihattan« Kansas.

fliWlt QXavmpm TUm tAn^albeA T^lant-bti^ was takoei l»f

thft «»it«v «i tbXt plaat at Laaitattaa^ SttDUMui^ in 1J27*

IiXnS ffiafWHf AID EABZXS

Sibflamaticm

It IMS been found t^iat Vim sAilts pass the vSnter In

grass » VBidep trash , and around old buildings, as vsll

as in «li»pc of alfalfa stubble and Sudan grass* On Dsmsi-

iNU* 25, 1927 » tSirsd clumps of alfalfa warn «awBined for

OTsr«l«l«ring fo^ns* Two adults «»re found in one olump,

«M is sMitittr elump, and none was found in tbe third eliaqp*

Of those three, two were feiaales and one was a male. On

levsMftei' 84, 1927, throe adults ware fMOMl seoaiig forest

imsmm is a hole in the aide of a ereek beak ebeare tha^ had

evidently Qoaa into hibernation. i\ single female was talosB

in tmnoh SiWMi Vmttii 7, 1927. Foi'bea (1884) states that tii»1

9Mmf avapte «l«e surviYe the winter under the le«wes of

anllein plants* wier (1078) and ol^sers state that only the

fnales overwinter, the nales dying ta the fall after copu-

lation, croeby and Iieenard (1914) state that they Imve



found Riftlos and tmmJfim about aqualXy aba^idant In hiters»*

tioiu Thogr iBfmp t^t eapKOatioii takas plmo» to tha apaftag

ISQT aiqrSag^ "^ are tald t^ &• C» BXahap, vlia baa alraifi

tDia twmle rapx^oc^setiira ongam itt tha fall, tbat no dovolop*

#d agsa v&fe fcruxid la f^laXas eolJlacted at it^iaaa^ ilav Tof^,

in OctolMiT* " Xt «fta tpm&0 henwvary ^ tlia votfe daaa i^

MMtfiattcn that faraalas tidraii flMei M'bM*natloxi an Hupeh 7.

««.--- ..^-^ ».««. 0^*-^ ^t. «.«ax i|

prortred to tsa f^artile*

Ovaomis^arxKig viaiidlMi so i'lO' l»dioate m:-i' jiist i':ic

•doXts a70]?«inter» tlia i^ai^ii* aither baaana a^It or Sia b]r

tlia first cold ni^ta In ldi« faU. on SWaaiwA' 5^ l9Sff,

ablio oollaat^toif tamdUteA pXant-buga for «ver»interifig

atudiod the witer faund oao fuXX gr««n t^m^it^ ahile aix

Imadrodt adttlta vom teOcesi^ i!b0iii»e that tha paveaataga a£

St thia tlioa is vez7 lov* Hamwaw (1818) atatea that

tamlabod plant*l>tig adtalta taken ^rom isallein planta

Fat^rmirsr IS asuA 17 about fifty PB» m«Ai wmn Aoni la aiaa%

caaaa* On WcriMirtiaji S« 19e7, Uio busadf«d adulta vera pi^ la*-

to a aeraen ea^ ovor eXomai of alfalfa azid <m Jaxmary 8^

3t90O« ai^ty^nina aore Poa«far»<l« Of tliaaa, thirty-ima vKPa

4aaA abovisag « aortality of S3.7 i>er oant of thaaa rooavav^

«a* In cli23pa wwnnfTiad in laio alfalfa fieMa a aortalitgr



mmnmltw rmf la wry hx^ losf the tin© of 7mm «»d It 1«

tdMnii^ toy t3m wtXtm^ ^ut thia ia doe to the activity of
**• «*»«»*«rnig #«M att aiqr ma 4a7 la wint^ „ .diata
iiava baan %alm Iqr mwapttagi op out of hll>aK»tlaa aiM
mm la 9wn amtk atf ti» ymaf aaawpt Jaamyy.

9|g» and Ovipositl^z

«» •« la about 1 aau la l©ag«i ^^ ^y,,^ 0^3^ ^^ j^
wld«i» It la oral at tha poaterlop end and tapavs snUbial^.
ly taaard tha amtm^^ mA^ -l^ «ntori<» mA f all^tly
a«r»a« and ao«.trlotad naar tm «Dd. it i. tmitt tti* aolor
«r adUy water, a|^paas>a aatoot^ ^^t under tha 2ana ^mm
«alleate mUaatad soulpturiag. m j^at^ I tha a«r la h^kmi
In croaa aaatiaa and in longltiKllnai aaotloa la tha tiaam
of an alfalfa atai. Tha croas aootloa ahaw tha valwa 1^
tha onpoaltw mneh Is al^m la ttro«« «aetion.

iR^att Hm «t» i« aiao»t n»ad^ to h^^ ^aa ajva of tlie

•*nr» ^paar i^ink tfe«w^ tha aiMt ««all, ao da««l ^
««w*a*l »*liar-gl«>« mqr alaa Ha dlatlnsal«toad throu^ »»
•KB iribaU at thla tin,

««• M» daMitad In tha ataisa and laavea of many
«iffa«nt pteta. a ftol* tai««i f«» hlba«»«t4on la h«wfe
«iw »*reh 7, 1027, and plaoad on an alfalfa plant to a



On July 15^ lfS9,» t^ «>itex> »l»—

f

-Hd a t«Ml# In tfei*

act of ovipositi«a in aifalfti la «ie field. By lying mm
on the s^mmBi and srewiiag slovly throng tise alfalfa it

«&• pos8it9l« to get vBTf oiose to tha o^Hii^* At one tStet

four adults iNi^tt vlthin tm foot of the vritop^s faco* HMgr

apparently did net aotiee that ai9ttoe «ae near* Qa& mS9X%

mm vmieHae sIo«ly about ^tai tbe beiie in roaftlneos toe

tasertioc. Xt etepped very often and appewpod to teet ttie

•t«B with its htOtm It wettld eeoasionnily hep or fly fren

mm plant to anetber or fras one plant etets to tmctVhvr*

Onoe it ali^te<^ on a ex^ab-smas i^tant exid Itoept on teetiag

Vitlk its beek as if the kind of plazit nsd» J» difference.

It eventually cane to a eliasp of blo8s«i bote «Bd inserts

the boak but soon trithdwwi It* It liarsodiat^^ extended ttm

GTipesitesr tmmmv^ and inserted it maxm^ tbe tXmmt bote.

It then renaiiisd quiet for about thirty seeends* I^mb with-

iamm «^ ovipositor. The egg was found later wmm «*»

MrtSiSWi vith the aid of the blnoenlare,

Ovipoaition mia also otessmned T?ith fsisales on potted

plents in the inseetary and en teo eeeasSens feraales ewps

fSMid «mA mf nearly d©ad on «ii alfalfs plitnt ulth tSie ovl-

peeitor Inserted^ and tiMngb seetieaM eeve ctade of tte evi-

1
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pofiitop and tl» staa no vmaon m^n tmmA for the f«9aal« dly*

iag «ith ovipositor inaortod. It i« poiAltelo titat In «ob-

fiaWDent th« f«aalo attoi^ptcd to oviposit on tho tm^tMBT

p^rtm of t^*e st&m maA t3tm recnrvod hooika nocir t^tie end of tibMl

«i^|pMltop WM^t in tho tia^io. B|Hs« •«• deposited on

AlfAXfa in Aflgr IMU^ of the piimt abovm gMKOid Dut the loftf

tmii and tiMi onAs of fx^ahly cut off slMBtUi are preferred

for oviposition* In cage wcperAawnta it «&• posail^le to get

ft» MB^ as fifteen eggs inserted m l^» and of a single

stiib. Lima eggs are inserted in the leaf ImAi ^le leasee

ate eesMiiami pnetnred and after ttie leavae tmmm ^^9^^

Urn %«A ^e holes are Terr ecmspienous. iliia type of in-

Jvnqr is v«>7 v«adi37 found in the field and mmf serve as a

eeoree «C ewtgeiiee for disease organises* ^rhe lil,|gnii»> mm*

ber gf eggs seoured from one female see thirty-nine Imt it

is thou^Ht Vmt ±a nature the wmSmt is aneto higlMr thfis tlt!s

lieeanse it is not possible to keep th» feoalea alive in

oaplvlty for a very long ttoe, usually fr«a five to ten

days at the sMtf durlas eana eeather. Olhe egg stage eas

tmmA to he tjnm eia^t to twelve da^^ depKBdlng on weather

«ix»litiono*

9Sie Wfo^^

9he twmtshea plant-hog passes throu^ five iijiinitial

mm
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iMM^mru Is Its 4»yel«yiiwt fitn ttt« egg to U»» adult.

Appear «i«h the fif^ volU Plate iii^»»ie ttie ete^e* fraM

tbe ess to t^o sdult lnelu«fve nod fi^^ X tbomt aeewupe-

mati of the differeai iqfsiSibX isuitan a»i Hw cweres*

lei^tth Sn days of maHh iMiier. (7«t>Xe Z ixiieiuaed herein ae

m ttie first t«e Inetare tte mmf^ f9t«te Ii3 is tsX-

la—irft xrrsaii in coJaf aad Is oftMCk alslsalMsi f09P & screen

i^glild. It my tse dlstlantfgtesd fMiB the ejliid Isgr ^w poPte»

enee ef a ^Brsel aSbOaalSaasA sttr^^AmaAp idil«h Ifs blf^.ckish

Sa eolor, and aXse by tix® aCdorxe of eomicXes. iven txie

ywMlg i^aiiie are wvaff aetive and run TrnpiA^y about over the

lM«i I>Xant«*

fbe third, foorlii^ and rxftlk Snetasps are ees^ar&tiTelgr

mtMf te distSnguiih fron eaiib etSier as vsU as froM %te

earlier ata0ss« Xb the tidrd Instar a pair of dazte epetc

ifi distisigoishable on each of the first tvo thoracic sog«>

isiaiB and beeeaes axxre as—niiiisixs In the fourth and fifth

laeteve* i>istlnet wing pade are preeecyb in the fourth axid

fifth iastaa*s and the xtgmfim begin to talce on socie of the

Hv^bMttiTe wrtmnge ef the adnlt, 'Hie nsv^lie first appear

on alfalfa at Itaahattan, E:ansas, titm lest eeek in April or

ISm first of Ka7« The eerliost date r^ftagiis eere teicxm sae

April 26

•
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adult tarnlihta pXant-bug (Plat« II) l« about 6 on.

la Xength ana X,% na. aeross th© bead Includin?; the 67««.

ftal aftelts am quite vai^iablo in coloration, raagias ^^v^b

llS^t yellowiih «vo«B wi«i doidcgr blotch** to very dax^ brow

«i19i very daric bXotelxea* Is most oa^NMi the feraalee torn

^^0lffr in color than the s>ale«» eapeelally on the under

side*

(NmeratiOM

ttaKRt «n?*er8 to he no reoovAiA instance i^ere th«

wmimp of genaratlons has hMO wwAatA «ot definitely* Ttii*

ta frobahly because this inseet is difficult to rear ia

captivity. It wte foand by the writer that there are four

senniftUons on alfalfa at maimM^nt, Seneae* This ea* de»

temined by cage rearlnge and by colleetlns in the field.

Bearing in captivity ea» fomnd difficult trat by roplaclag

tlie insects in the oagM vith otlkcre of tbs «em Instar

fMB the field, it is thought that very aecxirate reeolta

eere obtained, starting with tiie evertnnt-i»ing adults ae

tiie fir«t stage of the first generation it «as found that

the aaults of succeeding gonorationa appeared about the

follovlng dates: Megr Sl| JtOy 6f Angmt 15f and Septesi*

1



btr 90. Th« adults of Sept«rt^*r 90 wont into hiberxu)t£onr

mod * iMPge portion ourvive the winter and deposit eigge tbt

foUovlng Tear*

K» injury eauaed by U20 tamiaiied plant-tms i» iiaual-

ly not ao aprismmt on alfalfa aa on cone other clanta be-

eettse feadiae I3 distributed to all parts or the plant aixviv

gromid aad because alfalfa, during a good growing eeaeent

ffptmm so rapidly that tiie injury 1» r!vm*fjvmm Sevrnml teet»

vere aede vtth p»tt«d plants to detenaine the injtt3*y donft*

Ten tamis^d pl«nt«teQg« iwpe plaeed on ee^ «f eevefel

plants encloMd in ehlaney eegee end other plant* eere ea-

eXoaed in elility ««se« ae ehMlts* It «aa fou7»i that at the

exu2 of frcB seven to ten days the plants ctmtalning tbe tsdp«»

Aisteea 9Xtnt>hngs vere entirely killed ehile the cheeks vers

grevlag vigorously* (Plat© III) It was noticed that the in-

fested platfte hmA a tendency to atool while the non-infest*

•d plants did not* In the field twenty-five tamii^ed

plant<»bugs were put on an alfalfa elussp within a sttreen

9a^ and another clump need as a eaame^, and nlthongli the

infested plant wcs not killed it wes very zauch dwarfed and

as in the case of the potted plants hstd a t^mdeney to stool.

1



^Im qa»«tion aroao as to KtMitlMiy th» In^uz? warn cmaam^ by

fee<!lQS or ovlpoeltion so anotbMr uaTi»m of pottod planta

wut UMd «ttl «i • yurt of the plants only foBalMi wow

|dltt0»d and en another part of the plants males were ptemeAt

It «R8 found that the plants containing only iaales eem

killed as quickly aa the planta containing only f«Hdes*

It WIS found that eggs «ere deposited in the plants nhere

tmmJi/m were eozifinod,

nuRpe Mveral eggs are inserted near the sazae place in

an alfalfa stea %tie «lMe and leaves alMve irllt and evwntiial^

ly die* An ocoaaional plant oan be found in tlie field with

this type of injury apparent but egge have never been fotmd

ioserted in the steias of such plcnfes* Zt is psss^la tb«t

in all cases mtamliimA that the eggs bed slraad^ hatched.

Plate I atom* sections of plant eteoM vitb 9m» t»««rted.

flwae JWWtAani aaov no injury ^mmpt aeehanical injury

gaased by the oviposition ptmomm*

Hmh an egg is iwiinrftefl ^lbitm$^ a leaf bod it quite

Offtdntly l»iP«z3s that all three leaves are pnadctured and

vbMi mm leaves eowge froa the bud^boles tmy be seen,

tb^ b»les get mauelti larger tbmx i^m egg and laay serv* s«

•a mOammm for disesae en^puiisBis* This type of injury hag

hma twmA in the field and an egg sbelX eas found in one

inatatu^e*

•i



The taralahdd plant-^bug has bMB nftntioned as m. p»««sl*

bl« o&rrlor ftf auqr plant diseases and In sooe eases has

been slioim to be the eax^rler of the causal organisa* Stew*

art (1916) prove^l eacperlsentally that the tamiidied plant

-

bug is enable of transmitting the rire bli^t organisa

||aeillus smlovoToaa (Burr. ) Tror* fro« fine host plant to

mum»* ettesar (1918) states that spiaaeh blight is car>

ri^ by the taml^ed plaat^bag* »seT<ennen (198e) states

tliat ^e tarnished plant bug is the oause of heart-rot in

celery. The tarnished plant bug is veil fitted to be a ear*

rtey of plant diseases* Its piereiag aofuth parts siake it

possible for this inseet to transmit infective material di-

reetly fren one plant to another by steehanieel ««sr«» It

is a vigorous flier vhlch would enable it to carry disease

SfasniSMS long distasees evee a^^nst the wind or froia lov

I^Ia^es to M^«l» plM«i iB the eppesite direetion from nat«

ural disssninatlon by drainage vater. It has a large varie*

ty of food plants and eoald^ tlWfttfore, laake an iMportiMt

/disease CMrrier sheve en organlaa heji two (ne> acnns hg«t

plants* Since it overwinters as en adu^t there Is l^ie pos«

slbility of en organism surviving the winter in its allzsen-

tary tract or other\?ise asaociated with the inseet* wit^

tHeae qualifications in view it was deeided to study the

tamished pXant*bug aa a possible oarrier of the bacterial

^



wilt and root rot or&miMm (AaJipiMiiliter Tinit^iiw U KoC»)

This di«Mi«« f^pMum to iM oae of the viorat peats at*

ta«king alfalfa^ aithar insoet or plant aioaaae* In ax*

jiarlmintttig with this diaaaaa MitevtJ, difficulties are in*

olvad* First 9 ths ineuhation pariod is fron aiz wa^cs to

thx^e SMatittt8« asking it Ippossibla to grow nnsgr Moriaa of

plants and sstka laeoulatiaaa under antirelj sterile con;?!.

tiaaa in the i^ort tlsai lihat tl^ia work was vmAar way. co-

OMd, it hae been notlood that tho diooaao develops host oa

plairt^s two or throe yoars old ao that it was possible that

the plants grown daring tiae current year mi^t not he sua-

ceptiole. aiiird, unless tho disoaso is in an sdvanood stags

Mtoroooopieal syM^iSBW are not easily detootod azuS» tliers-

foro^ eoaplioatod mullwds of staining and isolation loist hs

wsod to dotonslas itestter or not the orgmtmi is prosotft *

In the first tost plants wars gvom tram sood in oartb

ttet iMd boon hoatod wiUi live steam for three hours* Tho

woathor was very 4ma^ durii^ t^ soaoon and vany of the

plants died fron ti30 effoots of tbo a^lst wsothsr* ::o:m,

iMBWOVor^ woaro izM^o^aated• Tho iast2)od used in inoculation

was to pot tarnished plant«4iii^ on an alfalfa plsAt knosoi

to be infected with the diaoass and froe twolwo to taonty*

four hours later to transfer tho insoots to tiks hoaltfeiy



>l«nts. Just a f*w plant* of tlia flrat plantlns livo4 lorig

to loe inootxXated* In about tea voeica t!»ft»« plants

OMiavd and isolation of tha or^mlam attautff<

raatata proved nosative. On tlic advice of Dr» J. L. t?<

of the DepartBjftBt of Botany, two year old plants wore tiMd

in tho wKsond toots. Th«w plisnta wore «ocoi«d fro© «»

Botany exparimoataX plats. Inoculations t?oro Bade on 5ov«»«

imf 8, 1027, in tarn gi?o«naouae in Ui» mam my a< «1^ ^^

first sot of plant** 'Tbe plants were excoBinod January 11

,

1986« and it vao found that all the plants ercetst one, In-

cludla^ tlMI «UMk8, had tho dlo«ao«« It xsaa disco; --^

that in the plat fram whldi tlio plants cane fifty per cent

of the plants had the di«eeae» to syu^^oam of the diaeane

nam aoticsd at tit» tJsw tho planta vwre aeoarod froD the

plat tet since there waa auch a hi^ porcontage of izifeetod

pjMOta in tlie field plat this set of results mis not eon-

8ldoro<S as eittMM* a positive or a negative case of trsas*

mission of the disease toy tlis tarnished plant .ttoG* /- thivA

sst of plants was used froe a fieiM which was seeAed to

alfalfa in the spring of 1927* InooulatiOBS toy the tamidksS

plant-tmg were attsaqpffaed as before. TheiM ineotil&tittttr weare

anfte Qmttfbtir 8&« XQSr^p and eauBsinatlons wore xsaoe dsnxtar? ^
loss* Three of tho inoculated plants iJiwwsd slight sya^tfln

and two of the tibmOm liiewed sli|^ i^sptoc^* isolations

1



««m mt^tas^^^A tram fiirts of the roota and seetimm VMm

wmSm and tlie stalnlsg teat «K8 taetAe, In all eases tie re**

etilta vera ne^tlva.

Thase toats ahaw timt the tvanai&isslon of tlio 1>acteritll

vilt and root x^t dlaaaaa ty the tankiaiieci plant«tuis Is at

least not T^adily anaiwullrtixt undar the conditions of tiiaae

ejtoai*teeBta» in fatiip© oxnesriments -vrlth the ti^nflolasion tat

this diaaaae it «cmld tie advlsaLle to uso only plants CPOi«i

tmdep sterile conditions beoauae macroacopical a5T3g)l:<K;i8 of

the dlaeaae cannot be dotectod imtil fross alx iseeks to three

MMfetui after infection takes place and, thcreroro, plants

tvom the field m%0tt Tcmve the dia»aa» thoi^glh not shov2ag aagr

apparent SToptoss. It is the opinion of tihe «Piter that tbe

tl3Bie between foe<Ung of the insect on the diaeaa»d plant azid

feocing on the hoalthy plant is ic:;K>rtant as it eppeare tbat

ttm organJUBB dM« ziet develop rowdily in eenpetition vith

other organiaos*

CONTROL

Satisfy ctovy control of the taminited p1witr-4ang %m

still an imaolTed prtfblt&cu Tfsera are tms spme&ma of really

fiostructlve Ineaqts '>vhi^ aeoc so f*ec froa natural clxolcs

v^fitm ttmlv Increase as this insect. Birds do not pa>ay up-

«tt it, bettanae of its offensiiro odor. Fox4>e8 (1863) etatet»

^



"In th« food of throe taaagyodi and firteen robins ^ eat-birdo

«iia ottiov tlflMMlMw tokon at all oeasoiia of tho yoar and

mamttxllj studied only two birds, both roblna, had eat^i

thle opeelos and these in trivial amounts*" One hnndrod

sad eight blnewblrds had not eatoa it at all* Cvosbgr ani

I^ffiBSTd (1914} i9entl<m a nlnttte agmarid parasite » Jjimtfanm

raaoguf Crotfbr and Leonard, as deatroi^ring the eggs of the

tefttisbid plant-bug to a slight extenU ^m mrlUft Has ob-

served tm» aiMeiee of apldora, a aoall black ant, and a

tree cricket feeifttBg at different times on the flgri&plis of

the tarnished plant-bug in avreepings fro the field. The

vriter liae also observed ehvyeeplds feediag on the ngni^ui fl|

in the field* It is the oplnl«i of the wrltey, hoeover, ^

t2iet this insect, even In the mynitial stares. Is too active

to be eaaj pwiy for ordinary Inseet predators*

The use of eontaot Inseetloldee against the tamislieA

plant-bug have Deen found to be Ineffective In most cases

and since this pest has sucking mouth parts the iiTwifti

poisoos voold be oat of the question* H^^witiiw (1913) states

that, "Present day Inseoticldes have no place in a ean^algn

against this pest* leftrv^r (1915) Is working irttli Iggm

«3Llg^a VsB Dwtee, <^talaed gftod control by dostlas vith

yWilli 1iw< •Qlfur* He states that elisus was killed In

eacperlaents in thirty minutes when resubllned sulfur was



natty t^ cag* eir^n thou^ none of th» dust actually

in c(srtMt irith the iilM«t*

In vi9v of ?^eOr«isor*a re«xlt» t2ii vfttir on Oottfbor 80,

1QS7, <fh»^d tAtr^ie plats of ftlfaXfa uoJUag nwubliiaed sulfur

on on« plftt, sodltn fl»oaille&te o& anotlierf axu! e&leim

cyanide dust on a third plat. Ttoi dust In e«^ •aa* tni«

applied at the rate ©f SO pounds per acre* It sas applied

vith a feaip«aek duster Is ^Hm early looming v^sn tiie Inseets

vsre less active than at midday. The results «»re uaoatis-

factory, preetleally t» bugs being killed «BMpt a few SB

mm oyaside dust plat* The tetaperature «as 70^ X during

this otxperinont vrhile McGregor*& trork with eliaujf smmi doe*

at a teaN90*«ture of 106^ F. liiStfi Mi^ ezplo^ ttte differ-

oaoe in ro<ault8 obtained. To toot gMRihlimod sulfur furthsv

three tarnished pl«ixt«%a|^ «cre placed an a vial and dusted

thoreuipily vith resfi&liiBOd sulfur. The vial v&s stoppered

vith cotton. 9«» 4iys later the stopp^p tms r—siwd frssi

the vial and the tarnished plant-4nigs eravled te tit* aoutti

ef the vial and flev amy.

ery eatisfaetory ccmtrol tms obtelaed in regulating

the tiiae of cutti:^ slfalfa. About sevoa (fltaQrs after the

bulk of the second goBovatlon wisfa^tm imA beoowe adiat the

alfalfa vas cut. It vao taMMight by the vriter thsit the bulk

ef iam ogge for faum noatt gstisapatioa tmA been laid and would



%• 6B»%wci3fA mt Cftpri#a ftwey with tSw iMKrVM^ Soprayv

mdo to CM if thtt iMat ftv«i» ««aXd W vopy bsdly infested

and it «a« foand that tiM Infaatfttlon ma vary Iov» 1^«

Matliod of •floetroi dasewes further invoatlgation. ^e writ*

er baliavest ixovavar, that tau.a laathod of control ttould not

l3a praetical)l« f«r tiaa conti^l of all br«ate of the tar-

Bi^had |Sant-bug 9^% tbo life cycle of the tamicHod plant-

bog talDM about tan daya X:^r%Qx- tlMa Vtm tiaaa toatwaan cut-

tings of alfalfa*

Winter bomlng aM tho«gttl af aa * poaeibio iMano «^

•Mdrol and tbait^ t«» fields were lo«atstf itoava tSte aAulta

were in hiba3:*nation In t£ia alfalfa aliaqia in large mnribeva

there aaa not enough dry vafietation to aMke tbe bomias

yrooaaa aqoooaaful*

Zt vat foand ti^at tlxe tarniahed pl&t'*bug #rarvlntera

aa an adult in tPcmnStk gvaaa* Soden graas elMBpa, in old rub-

biali and waada in itaate placaa^anong foptat laavaa^and in

praetieally ^aas plsoa tbat will afford pspotaotion. ;ifalfa

baa been foux^ iiaportant in y^orslUiXTi^ overwintering qtwtrter^

Both naleo and fessalaa ovasiRtBter. r/intor toortallty «aa

tmmA to be thirty per emit on January 1^ X99B9»

Sgga «« inawted iA tbo ataoa weA laavaa of alfiafa*



1%« leaf buds and ttw «nte of firoshly etit off 9tmm mtm «•

b« ta» «Mit attractive plaeaa for ovlpoaltion* l!h» «gg

•ta^ aay lie from ei^t to tuolvo diqra depending ob veatoor

nMHPe are five mgrnpttaX instani beteeen t$ie egS «< *-

4lalt atagea.

Thefe are fewr fall gemvations a year on alfalfb in

Aa infestaticm of ten tarnished pOant-btiga caused the

deat& of potted alfalfa planta in fro« avrntt to ton daya

tftille the eheek plants grew vigoroualy* An infestation of

t««Bty-flve tomiflSted plant-bugs on a dump of alfalfa in

the field oauaed stoollng of the plants and also a d««i4M

conditioa, lEhere several eggs are Inserted near on© plaee

in the stea of an alfalfa plant the leaves and oteci above

that placo will eventually die.

^^^pKtUmmtm eeadiMitod to try to ^mtmMOm lOiettier the

tarnished plant-ljug awy earry the orgwiiaoi eaosing alfalfa

wilt and root rot Stewed that the disease ie not easily

tVftBMBltted In this way, at iMMt maOw the condition* vaO/m

ittieSi the experiments were conducted*

<Wf good results were obtained to trying to control

the tamialied pl«Bt«taig on alfalfa by cutting the alfalfti

about seven dsys after the bulk of the inaeeU had



adults. It vas thoti^t tliat the tnilk of tiMi «88l haA

a«pMlt9d axid i»ar* either ^^^awfm6 or carried away witli tfa»

luupvest*

The use of a«idli8B fluoride^ oalciuoi i^re&ide duet» or

rt«^iS»«6 eolfup ae a eontaet ineeetieide against the %«r»

niahed pX&nt-lmg proved insatiafaotory*
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Plate !• CaoftpA luolda dpevinga of taralah«d plsntobng «0|[s

In alfalfa stan*

fig. !• Cro«9 section of ogg in position l>et«««B
TalYoa of ovipositor*

(a) Partly ddvolope<i «Rl>ry6 in cross sectloii*

(•) Cross sMttion of valve of ovipositor.

<d} Plant col^s avaaiuNi tjf ttua proeeaa of ovlpoal*
tion.

(a) lormal plant cell.

Wl^» f« LasgitudinaX sdctian of ogg AlWiiBg position
in ataai ana injury to plant tissua*

(a) Partly davolapea omtfrjo In longitudinal aae-
tion*

<b) Kgg aball.

(4) Plant colls eruahad liy tha proeaas of onriposi* «

tion*

|«> lonaal plant eell.





Plata II. DTKvix^s of ogga, laym!^, and adolt of tiM tmr»
aiitod pXaTrt*bug«

Fl4K« X* Firat Instar igrrrs^ (x 10)

fig* S* Second inatar nyn]9li<X 10}

Hg* 3* Third Instar a^i^li <X 10)

Us* 4* Fourth inatar n7isph(X 10)

Fig* 5» Flfiih instaf* vmlb. (X 10)

FlG. 6. cult (X 10)

Fls* 7* Eggs of tiimi^ad plant-teug inaaii'teci in
alfalfa tgtm» miA laavaa* fDswiitiig of agga
by s. Pi-^d vrtamm*)
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PUte HI*

!• Hiot«gl%ili of teamlB in the act of ovlpoal-
tiozi. iJotlco ovipositor near aiddle of alxtatteii

end iziMTt^d in alfalfa ataoi*

Fig* 2* Fhotog3*a!3b shewing dead alfalfa plant oaused
by an infestation of 10 tamiriitd plant-huga.

9i^» 3* Riotogpaph of cheek plant cm «*iich there wire
ae tarniAiea plantobugs* i^t* vigomas growth.
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