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crops. Spcc-ics belonging to this genus cause materiallost'l's of such 
staple fOl"agu crops as alfalfa, clover, cowpens, and soybeans, and thus 
add to the difficulty of meeting OUt" wartime needs for meat and dairy 
products. They nrc also important pests of such wartime essentials 
as potatoes, beans, frnits, cotton, and peanuts. Information on the 
idcntity, distribution, and host plants of these economicully impor­
tant insects is thus of direct aid in deyising and applying mensUl"CS 
for their control nml in meetillg the ('Ul'rent demand for increased 
production of food, fib('r, and oils. 

In foreign ("ountries at least 10 species of the genus Em,pOaS(XL injun' 
t'otton and IIrc listed as serious or major pests of this important CL"Op. 
FOUl' of Ut(,sc spec'ies arc injmiom: to castor beaus, the source of an 
important oil. One of these foreign species, easily confnsed with 
8. jabae and eIosely l'elah,d ~pecil's, is also consit1e\'l'd It major pest 
of telt flllll is injnrious to sugarCtllll', sugar beets, potatoes, orange 
anll otht'l' fruit trees, and has caused n sCtH'city of mulbcl'l'y leaves 
in !'crieultul'e. Mo:,;t of these speci(ls breed on It IHlmbet" of plants, 
induding wild host plants. nnd arc found abundant 011 wecds. 

Somc slwC'ies of this gellus ha\"(~ b(,(,11 l'cpOl'fed as "('dors of P\:llIt 
diseas('s. a lid ot It('r:-; Itan' beclI suspech'd as potential \'Petors of ecrta in 
yirus (lisellses ill nll'ious parts of the wmld. A knowledg(, of the 
distribution and host plants of the speeil's of this gl'I1I1S, Oms im'olYNI 
or Sllsp(lC'!t·d. is tlwrefol'l' ofinesti!llable aid ill til(' control of sueh 
diseases. 

l!'rom an l'l'(Illomie stallt1 poi Ilt. thl' potato Jea fhopper, Empoa.'!Nl 
Jabae (Harris), is the lIJOSt illlpOl'tallt sp{'ei('s oftlw genus ill the 
rnitl'd Sta("es becaus(\ of the Sewn' tlulUtlge it causes to many truc'k 
illld ganh'n ('rops, as well as to nHllI)" forage-cL'op kgumes and to II 

wide "ariPly of nurscry stOl'k and oth{'l" plants of {'('onomic impol"­
fa nee. Scveral of tIl(' ('los('ly I'('inh'd ('ongen('rie spl'eil's also haye 
bN'1l obseLTed to injllre \"nrions kinds of plants undl'l" a wide ....aL'iet" 
(,f ("ond i tions. . 

~Iany host plants of the potato le:rfh'lppel' are no\\" being iestc,(\ 
as co,'('\' erops in cOlllwetion with soil ('onSC'lTfltion pl"adices in\"olving 
)':trip eropping and the lJ)':e of ~uit:lble eO\-e1' crops for VH\'io\ls types 
of ('on(\itions. It is oftell of much :lid ill c]'oppi ng metHods to b(' 
ablc to I (lea h' l'Pl'tain (,l'OPs at <;uitabll' disblllces from other suscep­
tible crops wllieh are host plants of speeies brlonging' to the' gt'nllS 
8I1l'po(l..~C((. Info],llJation on tIl!' <list]'iblltion alJd host plants of the 
I'conomieally important potato leafhoPlwr and otlll'l" ('los('ly rehttea 
~pecil's of the gt'lJllS EmpOIl8C{( is. th(']'rfoJ'P. of ]'eal pJ'aetieal ,·alll('. 

During the eOtlJ'St' of studies on the biology and ('ont]'o! of the 
potato l('a fhopp(']' on fO\'aw'-l'l"0p leguml's it hecal1lt' n{'cessaryto know 
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the i(\t'lltity of the nU'iou:; :;peeie:; u-[ Ellt poa&'(l ~ which closely 1'e­
~cmble fabae nnd to study ctlrcflllly their YariOlls host plants and the 
distt'ibution of the ditfen'lIt :-iIWt'ies of EllipOaRC(( il/poll'ed, In this 
"'ol'k Illlleh special techniqlw had to be de\'t~lop(,l1. bl'eallse the species 
al'e so sl1Iull and extremely active, and beellu::;e. most of them cannot 
he ([('finitely difl'cl'('ntiated by morpholog-ical <:haraeters l'XCl'pt by ex­
:uuining structlu'(:'s "'ithiH the abdomen of the mall'. more especially 
in till' lIIall' g-pnital ('hamlwr, 'rill' basic ob::;(,1'\'ation::: fOl' this paper 
w('re made largt'Jy at till' Al'1illg-tOIl Experiment }i'arIH, .Adingtoll, 
Va.. during th0 pel'iod 19:1U to 1941, inelm:in'. alld illelllded the 
idelltifkatioll M more than 50,000 mnle ::;petimcns of EIllJio1l8ca. 

Prior to l!);n lJ.~)1 llllH:h con-[usion existed as to tltl' identity of 
mllny of the C0ll11110n species 0-[ this genII::;, and th('I'l,fore much' of 
the ('adil'I' litpl'attll'c dl'u.ling with their lwst plants is of doubtful 
nceuraey, ~\. ('0111 ]lI'('hl'IISi n', sea rch hns bel'll lllade, howl'Ycl', for all 
It\'ailnble l'cft'I'l'Ill'('S ill the literature of Empoasca, allli elrort has 
bl'en made to list only :llltlll'ntie I'('conls 0-[ OCCUl'I'el1l'(, 01' disti'ibution 
uf the Yariolls spceil's, "'1 Il'n""l' I' pos::;ibl(·. particularly with the 
dOllll'stie spN'ies, tlw::;l' ha \'t, bl'cn ,'crified fruIH ~pl't'ific identifications 
of matl'rinl l)I'oclIlwl fronl ,'arion:; SOllr('t's and ('ollected by many 
indi"idulIIs, Host plants i1'01l1 whil'h the Y:1l'ious ::;pe('i(~s htl\'e been 
relll'l'd arc di:;till~lIishl'd frolll plallts upon which adults of the various 
:-I>l'eie::; of EllljJ()([,~C((, were IIwrl'ly cuI b:h'd, 

Thc plants upon which adults \\,('1'(' colll'ett'd arc eOlU;idered of im­
purtance only illsofar as they lIlay proyide an indication as to 
Ilo,;t plants upon whieh the spl'l'it's lIlay f('l'd or Illay be reared, 
Slleh plant::; Illay bp of 110 gn'at :::i~lIifi('nn('(' for two l'l'asons: (1) 
.\'(lults of Illany sL)('('i!'s of h'lIljlOIlH('ll 1'(,('(1 on or are ('olleded on many 
plants in which tlll'Y do not deposit tlH.'il' eggs: (2) ill 110 instance 
hnn' adults b('('n obselTed cllu::,ing any aPLH'('('iablc damage to plnnts 
PlIll'::;'; l'f!gS had also la'en deposited in such plants, It should net be 
infl'I'l'cd, howl'H'I', that an l'xtren1l'ly Iwa\'y popUlation of adults 
Illay not sewl'ely illjure a plant' withollt thl' aid of nymphs. 

The I'c:'lIlts pn'::;l'llted in tlti" bulletin han' l'e-emphasizpd how very 
essential it is to know till' l'OI'l'Cl't id('ntity of an insed in order to 
asC'erta in its definite l'('onolllie statu;; and its l'npacity for causing 
injury to its ho,.;t plants, The wide ntriety and eOlllparati\'ely large 
1l11l11ber of host plant,; fl'onl which Illtllly of the spe('i(>s of Empoasc(l 
han' bl'cll rearNl rca iii 1'111 the economie importane(': both actuai and 
pot(·ntial. of members of this g-l'nllS, 

3 (lr,!.'r Ilomontpr:!, fnmil," ('irn!ll'lIhlnp, 

'Halie 1II1IH!t,'I'S illll:lI'PlIlhp;<ps 1'"1'",, in I~it,"'ntll"e ('itpll, n, ,I,!. 
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METHODS 


Unless otherwise specified, the identity of host plants on which 
empoascan species ,,'ere reared, as reported by the writers, was ascer­
tained by collecting nymphs on the plants in the field and rearing 
these on the same host material to the adult stage, for specific iden­
tification by morphological characters within the tlbc10men of the 
male, Since only a preLiminary study has been made ('7) as to 
whether adequate valvulat' ellllratters occttr among the females of 
this genus, the problem was often cOlllplicat('(l by the necessity of 
having male adults for specific idl'ntification, Not illi'reqlwntly only 
:t\~lIutles were reared :l'rom some collectiolls, especially frolll those 
taken on uncornmoll hosts, 'The male genital characters llsed for 
specific identificatioll are concealed anel can best be revealed and 
exnmined by H pt.'epar-fltion of the chitinollS structures, involving the 
dE.'strllctioll of the softer parts by soaking gradually in tL 10-percent 
solution of potns..-illlll hylll'oxidl', ~(l'thods 1Inll nppamtus used in 
identifying laq!l' IlIlIllbl'l'S of k,d'hoppPl's hayl' prcviously been 
described,s 

Extreme can' '\'as l'xeL'cispc\ to c:o\ll'ct nymphs only 1'1'0111 plants 
::-'llflicl('ntly isolated from othet.' specil's or possible hosts to make 
cl'l'faill that the nymphs occLUTing theL'c had hatched 1'1'0111 eggs dc­
positl'lt in the plants on wllieh tIl(' nymphs Wl're fOllnd, anel had not 
migrn.tl'cl from otlll't' plants, Tlte smalll'!.' nymphs (first or sl't'ond 
instal'S) Itave not Ill'en ol!sl·t'\'pd to 1I1on' fl'Plil plant to plant and 
arE.' YPt',\' diflil'lIlt to .Iislo(lgl' 1'1'01\1 t1wil' natural \tost plants, 

FOHEIGl\ SPECIES OF E;\lPOASCA 

B('('all;;l' of th(, p('ol1olllie importance of cel'tain species of 8mpo(t8('a 

that apparPlltly ()(,ClIl' only in l'oI'l'i I!n conntl'lC'S, foreign species that 
ha\'(' bl'l'n I'l'portcd flS dllln:tglllg l'cononrie ('rops have also been listed, 
Approxillltttely 118 forl'ign species and 'I fOl'pign varieties of Em}JOa8(,(l 
at'p mClltionl'11 in thp lirpratul'E.', Of these, 18' identified species and :) 
;' dclitional :forms unidentified as to 8p('eil's have been reported to be 

f economic impol'tanC'c, An anllotated discussion, whieh includes the 
l'Pcol'(\l'd host plunts and localiti('s of sneh repol'ted economic species, 
trl'at('d in alphabetical order, is hpl'c pl'l'spnted, Eml'oa.sca bilJllllctala 
and E, NIIl((Nl[!dula, ~\\'hich are both for('ign and domestic species. \"ill 
be discussed in their propel' onler amollg the lattel', 

In thr lists of host vlants as given by the val'ious authors cited, the 
namE.'S given nrc IlIos,\ lIsed by the writt,l' of tlw artjcle cit('(l, if in En/!­

~ 1)00;;), F"'. ""Oll \\~TlI~I·:f.I~ltt N. IL, and ~(·ltl\·g:-:I~RJ .T. "., ~IETttOns ~\:o;() AI'PAIt,,\"ITS I"S"~D IN 

IOJo::-;'rllo~n:-\G L.\ltGl-: ~U"lInmS OP LJo~Al:"'JlIJlll'gHS 4,)}o' '1'111-: GI·:xn;; H.\ll'O.\SC.\. tT,~. Bur. ]~nt. 

and 1'1:1nl QlIlIl'.. t-:T~-7~, :l P11., illlIS, HI!11;. [I.'I'ocP~sNl.l 
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}ish. If from a publication in a foreign lnngullge, the names nrc given 
ns accurately as they can be trnnslated, lUlless it seems best. to give the 
foreign-language name without translation. The technical l1f1meS of 
the plants mentionNl in this bulletin hnve been reviewed in the. Division 
of Planl' Exploration and IntL'ocluctioll of the 13Hl'(,:t1l of J~hU1t Indus­
t.ry, Soils, lind AgricultuJ'nl Engineering and I1wet with tlll' approval 
of the specialists of thnt Division. 

E~l POASCA LlENEDETTOI Paoli 

DescribC'd in 1933 (lJO) i:r0111 cotton in Italian Somalilanc1, Anglo­
Egyptian Sudan, ancl Tanganyika, 1!}lI~poasca bcnedcttoi was reported 
by Htu'l'is (54.) as infesting cotton in Tanganyika, llncl by Russo (J06) 
as inju ring cotton i. nItalian Somalilanel, but not transmitting leaf-cnrl 
01' ka:f-crinkle. Hargreaves (5;3), in investigations in Uganela in 1934, 
obsel'wd reddening of the lea.ves 0:£ cotton on a plot attacked by three 
species of lctlfhoppers, of whi('h benedettoi \Ya~ the most a.bundant. 
Ballard (8) reported in 1937 that inyestigntions were in progress in 
Palestine 011 till' bionomics of this ~;pecies anel its possible. relation to 
l\ Yll'lIS disease of potato and eggplant. 

El'IIPOASCA BlGUTTULA :NIntsulllura 

III a preliminary report on the. studies of ccrtain diseases of cotton 
in China, 'Tcng (119) stated that ~:yrtosis of cotton was definitely 
known to be associated with Em,poa,I'ca biguttula and might possibly 
be due to direct insect injury. This spccies, the original description 
ot which has Hot becn located, was included among the chicf pests of 
eotton in China by Li find Chon (;"2), and was reported by Fukuda 
(44.) and by Shimki (.110) as injurious to cotton in FOl'mosa, and by 
Knwu.y:nnn (6/)) as attacking ('otton in MUJ1churlll. 

EMPOASCA DECIPIENS Paoli 

Empoll8('(l decipienB 1vas described in 1930 (87) fro111 beet, eggplnnt, 
potato, an(l tomato ill Italy, later (89) reported as occurring also on 
castor-oil plant, Heliantllll.s tUbCI'OS1l8, herbs, kidncy bean, oak, and 
"ine in Italy, and (91) as OCCUlTing on barley, berseem clovcr (l'J'i­
foliwn alexltlul1inwn), OapPCtl'i8 sp., castor-oil plant, cotton, kidney 
bean, lentil, maize, sugarcane, -swectpotato. tomato, ancl wheat in 
Egypt. Ribnut (10J) reported it at; ocelll'l'ing 01\ plants, shrubs, and 
trees 111 Fl':lllce find ,,'('stern EU1'ope. 

EMPOAgCA DE,'ASTANS Distant 

The specics 1!)llbPO((M'(t du:a.stm/8 was tte~(,l'ib('d in !DIS (.J·n a~ :t 

~et'i()lIs pest of cotton in Nagpm, Bl'iti:::h India, and I'epol'tt'd by 
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Fletcher (43, 1). (3'76) as a bad pest of cotton in "l1rions localities in 
Indil1, and by Vuillet (1'2:8) as among the most dangerons of the less­
known cotton pest::; in British India. Husain (58) stated that 
de'va~'(ta1lS definitely causes leaf-crinkle of cottOll in the Punjab, and 
Husain and Lal (59) reported this species as one of the most serious 
Pl'sts of the American cotton in that locality, with Hibiscus esclilentll.s, 
fl. '1liti!oliu.~, Solanum melongena, S. tllbero8um, and A7thaea 1'osca, 
its alternate hosts, often damaged seven'ly. 

It was reported by Thomas and Krishnaswami (l.?O) as a ,'ector of 
:\ transmissible dis(lal:)(l of bl'injlll, Ol' eggplant (Ro/.(tntl1n melollgc'lla ), 
IUl impoltant vegetable crop in southern India, Ihis ll'afhopper being 
common In the brinjal fields in CoimbatoL'e, where the (lisl'ase was 
(; l'st observed. 

EMPOASCA DOLlCJlI Paoli 

Paoli, in 1930 (8/), dC:icL"ibed the species E'mpoa-sca doZiclti from 
D'olic1108 ?aOlab in Italian Somaliland anel later (8t), 90, and 91) 
}'opol·ted it ns abundant in the Tl':tnsvaal and Belgian Congo and at 
lbadall, Nigeria, on cotton. p('a, cowpen, bean (tepar.)', lima, and 
bonavist:). pennut, :\ncl Indian ('om. Russo (J06) l'I'ported it al:) 
lnjm'ious to ('otton in tl1('.Italian Somali land. 

E:'IlI'OASCA }'ACIA LIS Jacobi 

Empo((.'Ic(t fa('il(n~ 'was (]pscl'ibl'd in 1912 (:J) fl'()111 Dlltch East 
Africa Oil cotton. It is Olle of the llIajor pests of cotton ill Illdia and 
northl'rn, (,pntl'aL aIHI ~(Hlt'hl'l'lI A-friea. Ithas bt'l'll rl'pol-t-ed by many 
illvestigators as abundallt Oil cotton and also OCCUlTing 011 JIlbi8c1t8 
abeZmo8ckll.s, Barnh:u·tl grollndnut:s (r-oaJ1dzeia sllbtel'J'anea) , cowpea, 
<liYerse ClIClll'bits, /),oZi('1i.ol?, field pea, llibis('/IS ('8(,lIl(,Jlt/(.~, monkl'Y Hut, 
Rieimf..S cO'/lwl.ltni.~, sword bean (Callfll'fl7ia CIlSi/Ol'lnis) , alld tobacco. 
Bebbington and Allan (.72) rt'portecl 1'llc'8jJesin to be a wild host 
plant and rea 1'('(1 nymphs from cotton on leaves of J'lw8pesia and those. 
from l'lIN:tpcsill on cotton, their de\'elopmental period eOlllpal'i Ilg wdl 
with that of nymphs from cotton reared norma11y Oil ('olton. 

Henvy infl'sbltion b~' EmpOa8C((, faeiali8 has bl't'n aSl'ol'iated with 
l)J'emature reddcning of CottOIl foliage, but Jack (60) reported expel'i­
ments in this l'Ollllcction to hHlicate that althollgh this reddening is 
probably illduced by leafhoppers, it is probably a chnl'acteril:)tic l'l'ac­
tion of It Yill'iety rather than a result of nUack Vuillet (1.''2.2) ob­
served it close relatioll:,hip between the spread 01' bact:C'rial rust of 
cotton and of mosaic d:i::::easc and the jncrease of lJ,'. !((cialis. Montei.l 
(78) described thl' injur~' to cotton in l!'reneh Equatorial Africa by 
a leafhopppr (idl'ntified as possibly E. !aciaUs) ,yllich appears when 
cottOIl comes into flow!' .. and .is found thronghont tIl(' Sl'aSOIl on the 

http:oZi('1i.ol
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leaves and young sholJts. The injury consists of a cdnkling of the 
foliage and withering of the extremities. Monteil stated that as a 
potential vectol' of diseases the insect deserves further study. Kirk­
patrick (6l)) stated that the disease could be conveyed experimentltlly 
by aleurodids or by E. facialis, bllt that the latter was certainly not 
mainly responsible. Golding (48) and Johnston (63) procured only 
negativo evidence, howeveL', in experiments to prove it a vector of 
leaf-crinkle or leaf-curl. Likewise, in experiments to transmit to­
bacco mosaic in Rhodesia, Robel'ts (104) was unsuccessful with fa­
dali,~. l:laoli (88) observed that crinkling of leaves of cotton occurred 
only ill the presence of facialis/ but he nth'ibuted this to the effect of 
the insect's salivtl Ilnd not to the transmission of a virus capable of 
den~lopmellt after inoculation; and sbtted that the decrease in symp­
tOI1lS at the end of the season was not due, as usually thought, to the 
a(l\-ent of rains but in Italian .Somaliland to a mymarid parasite, 
Anag)'lIs SC(t.88eUlltii Paoli, which attacks the lenfhopper's eggs, 

Hargrt'llyeS (61) observed a close connection between hairiness 
of the foliage anc1l'esistance to infestation by fadaUs, and Jack (61) 
)'l'colnnwnded breeding of plant strains of high l'esistance to leaf­
hoppers as one of the primary considerations in the selection and 
In'N'c1 ing work. 

The abundance of facialis on cowpea, grounc1nut, and pea in South 
Af1'ictl has been noted by sC\'eral irlYestigatol's, and Parsons (93) 
in Natal reported :its attack on TIambara groundnuts (commonly 
callcel "jugo beans"), an infest<~Ll crop being difficult to harvest 
owing- to the bn'aking- of the slender peduncles when the planb; 
were lifted, with the result that most of the nuts were left in the 
soil. Soyer (1.Zt]) includNl E'. facialis among the insects occurring 
on peanuts in the Ih'lgian (\mgo, but reported negatiyely on this 
~pecies ns n yedol' of ';rosette." 

:Myers~G in :t compilation of literature on the insects of tll<.' castor 
bean. stated thnt feu'ialis sometimes causes considerable injury in 
the Xip,l'r Yalley of ~\.fri('n, in Itfllinn 80111111ilan<1, find in the Khar­
toum cli;;i:rict of thc Anglo-Egyptian Sudan. 

E:~lPOASCA FLAVESCENS tFabricius) 

Fabricius (.)0, p. 46) llescribed CiNula flave8cens from Germany 
in 1794:. It ·was later reported by other investigators as occurring 
generally throughout Europe anel J1ol'the1'11 Africa on AhipleaJ, 
(}htnop()dillln~ CZc'lI1ati8. hop~ potato, raspberry, slIgnr bet-t, and vines: 
IWel on many herbac~ous plants and deciduous and coniferous trees. 
Meliehar (7'5) l'l'ported fla't'esceIl8 from Ceylon. :1\1(1 Distant (33) 

'\~ln:HS. U. 1:<:H:l"'I'S Ill' TIn: 1'.IRTOIHm,\:'(, r.~, TIUl'. Ent. nIH1 Plnnt 011n .... E-·Hi!l, 
J!l prr. ) n:l!J, [ 1']'(1('('$,.;,'11. J 
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found this species in Indin in telt gar<iPIl:<, It is 1I0W commonly 
known as tlu' t('a gn'l'lI-f1y aIll! .is Ollt' of t11t' Illost wid('ly distributed 
of the major lwsts of tea in 110rth('ast(,1'11 India, It has \)('('11 p:l'l1l'l'IIlly 
HCClISNl of pI'odueing II stuntp\l growth on the plants attaeked in 
India, but cage l'XIWrinH'nts uy.\ndl.'l'w:-> (.n gaYl' JIPgatinl 1'l.'sults, 
hl1l1 till' appl'al'ulwl' of the stullting ('f{('e(" at the till1(, ",h(,11 tll(' 1n­
~('ets a\'(\ 1lIost adin' is thoup:ht to \)(' 1lll'I'C'ly coillt'idl'lltaL am\ (luI.' 
to SOli 1(' enust' ilHkptllHh'lIt of !!,'I/Ij>O(/,W'(( l/ru'cgcel18, 8hiraki (lO[)) 

I'PIlOI'It'd 1/(11'('8('1'118 as II »l'st of tpa ill Furmosa. and also injuriolls 
to ora I1gl' tr'p('s alid HUgarc'a Ill', fI ndi ts i nj 1\ 1')' to 111ullll'l'l'Y as ea us­
ing a seareity ofl<.'il\'eS for sCl'ieuiturists, DlJPasquipr (·N]) I'l'pod'l'd 
jlrtl'IW(,CI18 aH a IH'st' of tea. fl'Nling on t ht' young :-;ho()ts in Indo-China. 
India (A:.:sa111. Darjl'l'ling), Formosa. and .Japan, It was also l'l'­

podt'll as jnjlll'i()us to Iwa('h and pillm II'pl'S ill Formosa by Kay­
m;himf~ ((j4). and inl'ltldl'd by Kllwayama ((/8) among tI\(l m()J'(~ in­
jlll'.iollS pN;/s of nppk' in ,Japan, 

Bot-hin IIl(lilL antI ,Egypt I/(U'I'S('('1I8 attal'ks tltt' enstOJ' bean 
(Ri('il/IIS cOllullllJ!is) and has bl'l'lI l'l'podNI as partieularly injlll'ious 
wh(,11 the plants arC' young'. sllt'king till' jui('l'l' to :->ll('h nn l'xtC'nt that 
til(' plallts 'fa(k. (,1I1'!. and p\'t'ntllally dip, 

BlaUII," (1(") li:-;tpd HIIl/)(}aR('a Ilrll'('s(,I'/I.'1 as injurious to ,J/I'IIt//([ 

('I'i'~/}(l L, in CZl'c1\\lsItmlkin, anl1 l'l'\)()1'tl'd (/8) that this :-.p('eil's oc­
('IIlTl'(l ill grC'nt nlllnbC'rs Olt 1'('ll'I',\' in lwJJ1>;'ds ill Bolll'mia and wns 
assoeiah'd with a :-:('\'('1'(' outhl'l'ak of 1l1(;saie. prl'\'iOllsly ulIl'ecordl'd 
in ('z('cltosloYakia, 

Otanps a 11<1 B u (al' (SIn Illl'lItioned Ita 1'~\"('en8 among t I:l' 11101'(' inj nri­
OllS of the slJl'ki IIg iIIs('ds 011 cotton i U thl' Ph iIi ppinl's, It: eilllscd 
the le:l\'('s to ('ud and c()l1tl'ibuh'll to the failur'p of an ('xtpnsin' ('ottO'l 
plantillg, It :11;-:0 ()('('IIlT('([ (ht'l'l' Olll'ggplant allrl potato, 

Inwst igatiol1s ill OpJ'ma 11)' by Hl'i nzp (:)(') sitoWt'(l thll'(,8('eIl8 to 
be common 011 potato. but unable to transmit til(' potato yiJ'lIs, although 
its attack (':tlls('d a rollillg of t!tt' h'a\'es :-;imilal' in nppearalll'p to that 
due to the' \,il'IIS of I('af-mll. 

Esaki and Hashimoto (38) ,'epOI'tt'd Ilcu'('scen8 abundant on rico' 
in Oita. K."lIsltll .•Japan, 

glllji(}((S('(l t!rl/'('·'('CI/S is alliong tlH' ill:-'N't:.: lish'tl as athu'killg sugar 
h('pt in ('1:l'cho;;lo\'akia, Gemrany. alld Swcdl'11. Ac('ol'<ling to 8ellJ1l'id('1' 
(1118). it injun's thl' palisadl' alld paJ'l'neh."1l1lL tisl'lI(';-: and YllRl'uiar 
bUlltilps, Hanlbou::;pk (.lOI) ObH'J'\'pd 0Ill' inl't:llll'l' :in Czecho;;lo\'akia 
",IWI'l' the hpl'f Ipans wen,i"fl't'(('d hy this ;-:pt'l'ie:; with ,,-hat apppared 
to lw Illosail' (\iR'a;;e, 

_\LtholJgh flu 1'( 8('(/IN ha~ IH't'" rppol'tt'd UpOll >,('\'pral n('eaHiolls from 
tlll' r"itp<1 8Ia((';;. Cuba, PU(,J'io I~ie(), and Boli\'ia. all illl'st' l'l'POl'tH 
l'l';;Ultl'\I 1'1'(11) l'!udit'S nwt\p hdot'P til\' liS!' of g('nihtl sU'lIl'11ll'\'S ill 
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identificntion work became COmmon. Since this species is easily con­
fused with labal> alld closely reiat('(\ species, 110 authentic records of 
its OCCUlT(,llce in these localities have thus fal' been obtained. AI­
thon~h Osbol'll (81) l'eportl'cl ffc!.l'c8c(,118 in his survey of Cuban 
HOl1loptel'It as having a wide range in Cuba but "not known to occU!' 
')ll cant' or grasses/' alld as occllrrin~in Boliyia (82) and in Puerto 
Rieo (8,n, he later (84) listetl till' Puerto Rico record of f!al.·escen.Q 

under l"baliN. 
E;'[I'OASCA LYUlC·\ lBerge\'in \ 

B('rgl'\'ill and ZUIlOll (15) included the tll'sl'ription of E'mpoasca 
7!/bica in 1922 as Chlo;'illt l!/bic(t -from grape in Africa. Kruger (0'1') 
reported it as havillg in('l'l'asl'c1 to dangerous proportions on vines 
in the dish'itt of Bt·nghazi and the plain of Barce (Africa), damag­
ing the foliage by callsing it (0 beconll' dark and to fall, the grapes 
not to ripI'll well. thp young shoots to llc\'(~lop with ShOl't internodes, 
and fhe jeans to curl lip, Rlliz and )lendizubal (l05) l'cported 
gl'appyilH's in Alnwrin, Spain. to Iw ~(,l'iollsly injllred by the insect, 
it l'nusillg a discoloration ("colol'C'd rust") and crinkling of the It'aYes, 
with /1l'alw~ ~tllnf(l([ alll1 ripening IntI', 

BN]fOl'd • reported thl' abundance oT lybica on {'otton in the Sudan 
as cansing noficl'able dnnHI/1l' to the oldel' leaws, pal'ti('ulal'ly in the 
ca!'c or Al1I('l'il'an cotton. ~\ la(PL' l'l'POl't (N) stated that hoppcl'bul'l1 
waS obsl'L'\'Nl 1)11 ('otton plnnts in cages into "which 7ybica had l)('e11 
intl'odlll'('{l It month earli('l', In his I'l'POl't for lD37-38. Beclf()t'(l (14) 
statl,(l that lybiC'{( '\":1S abundant and responsible Tor the usual hopper­
burn. IIp also notpc1 til(' bl'Pl'ding of this ::-ppcies on "weilm" (HibisC1l8 
C8Cllhllhl,~). its abundanl'l' on alubia" (Doiiclios lablab), and its p1't's­
en('e on (laj[(Jw,~ ('((.iall, HhYllc/tolSia 1I!<'mn()lIia~ ;'be1'See111" (Medica,go 
8atil'a), "dllra" (SO 1'/111 11111) , lritlwnia somnifcI'Cl, :111(1 OrimuJ)l. 
basil iCIlIll. 

E11 1'0:\5(;.\ ~()TATA i.\lel iehar 

'I'll(' !'l)l'l'il's EII/polls/'a /lo/ata was tksl'l'ib~d in l!lO:3 (hi) from 
(\'.\'lon, ~Iisra ('j'C) I'epol'!:l't\ the aplwal'ant'e in XOl'th Bihar. India. 
of PIHH'Ill0llS swarms of N. /Iota/II on eotton, sucking Hway the sap 
whil'h would ha\'(' gonp to m:ltuI'p till' plant:.:. :\11(1 el1using the INlyeS 
to ('ud ha(li,\'. to bp('oll1P pall' :lIHI span'd. :lllli to dl'0p off PI'l'III:1hll'(>ly, 
Yui11pt (U2) lists E. nota/(( amollg the most dHllgPI'OUH of the IpSH­

known COttOIl I)('sts ill Briti~h India. G1'lIl1\\'ulc1 (49) I'P('ol'ds 1I0tllt({ 

as injuriol1s to c:lstol'-oil plant (Ri('illll.~ (,OIH1I1'lInis) in India . 

.. Hl-:[)FOnD. [t. \\".. l-:~Tl).\tuLtH~l(·Ar~ RI~C'l'lnx .AGI:HT1:l'rn.\I~ nl~SI·:.AIWll Sl-~H"J('I'::' In-~l'OHT 
l1X wonK (\\ltun:n nCl' BY ~1'1l": S'l',U' 1·' OJ,' t~ln1 :-:1~('l'h):\ netnsn 'I'111~ $":ASO~ lU3..t/35. ~tH1Hn 
~\gr. Hl*. S(\l'\'~ .\011. Hpt. IUa:;: l~:;-nG. ilItHo'. In;W. [l!l'Ol'e~Sl'jl.] 

:; 1:Ui2i- .....t'::- .) 
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El\IPOASCA SIGNATA Haupt 

E.,npoasca si.qnata. wus described in 1927 from Palestine (56). 
Bodenheim(>l' and Klein (19) reported considerable damuge by this 
species to egg-p'lant (Sola1wm~ 1nelongena) in Palestine, pepper und 
tomato also being attacked. Young plants nre most severely attacked, 
the leafhoppers occnrring on the lower surface of the leaves, which 
become discolored and curl Itt the edges. 

El\IPOASCA TERRA-REGINAE Paoli 

Dl'scl'ilwd in 19'36 (.')2) from cotton at Biloela, Queensland, Aus­
tJ·ulin. Repoded in 1939 by Smith (114) ns It cotton pest in Quel>ns­
lund, where it was proving itself more sel'ious thnn for some time 
past, muny arpus b('ing hellvily infested late in the senson. Evuns 
(39) included this species among the Queensland leafhoppers that 
attack alfalfa, saying: 

* * .. It: wOllld npIWl\l' thnt [oJ. ICI'/'(/-I'Cf/illac i!; of {'ollf;it\('rable economic 
importance, since ill IHldition to bpillg "eeol'lIl'd fl'oll\ IIICel'lle (Darling Dowlls) 
lind tOlllntoes (Dlmhlllnh), Sllt'I'imPll5 hllYI' bN'1l "('('('ivI'(1 from Mort,'e, Nt'w SOllth 
WillI'S, nc('ompnn il'll IW a n'llOl't tha t th<,y wen' IIblln(\n nl nn ,·l·gl'tahlt·s IIIHI 
\\'('eils, 

EMPOASCA spp. (undetermined) 

:Mo ('('1) rl'pol.tt'd nn 1~'mpo((R<:a that cansed \paf-('url 011 Ilibi81;u8 
sab(/(n·ilfa. in the Nethel'lands Indies_ Incidt'lItnlly, E. fabae wus 
reared from l:!. sabdal'it/'(l L, Itt Al'liJlgion, Vn" ill 1929, 

Dnlzctto uud Mllscah>llo (35) described rt type of lesion bl,t'oming 
inc-I'ensingly COl1lmOn On oranges and mnnd:n'ins in orchards in Sicily 
that. UI'C ht'a"j\yinf(~sted by un empoascan slweies, and suggested that 
the pl.lllctur('s ('alisNI by the f('eciing of the insects might be responsible 
for the injury, Husso (lOt) r('ported a species of E'mpo((s('{(, nttn('king 
ornng('s in Si('ily and callsing what is callNI fetola, an injury similar 
to the fmit-spotting in Cnlitornia. causl'd by fabae (1".1). 

Buker un r('poI'INt a Sl)('('ics of' Empo((sca, ahllndnllt on papaw 
in Tl'ini(lad, that callsed symptoms similar to those lit'scribed by other 
authors as cllrly leaf. but t'ollstitllting a "stigmonose" l'ftcct owing to 
thl' lurJ,rl' nlllllllPl'::; of i.lIseets f('('ding on the plants, 

L(·,,('I' ('m) reported nn IIlI(h'stribed spe('i('s of Empoasc(t occul'ring 
ns It lll'st of eotton in Fiji, 

'Villl' (1.!8) gaye (l bri(·f aCC-QUllt of in\'estigations showing that It 
Ipaf-('lId of cotton~ first: obsN'\'('(l in the Huaur:l Valley, Pl·!.'II, in 11)38, 
waR most pl'ob:thly callsctl by tIl(' £l,t'ding of an IIndescribed spcei('s of 
EtnPO{(8('({. that had not Pl'CyiOllsly IWl'11 obsl'I'\'c(1 to f':tIlSP ('conomic 
lnjlll'Y, 
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DOMESTiC SPECIES OF EMPOASCA 

Appl'oxillllltely un donwstic speeies of E1I1poa~<:(" huve been de­
sel'ibl·d. of which lit Il·m.;t 15 hllve injUl'ed plants enough to be cou­
sidel't~d eeollollli(,lllly ill1pOI'tllnt. 'l'w('nty-three species have been 
I'('ared lit AJ'lillgtOIl, Va" ill the mllnner dl'sC'l'ibed under Methods. 
The ll11lllbl'I' of ho:,;t plunts from whieh the speeies of E'lnpoasca huve 
bt'l'n l'elll'NI 1'lIngl>(1 f!'om l1'o!' till' less ubllndullt speeil's to 108 differ­
('nt host plants for the more Ilbulldllnt !abw·. Thirty-nine species of 
host plllnb; hllll 1Il0l'e than 1 species of E'Ulpoa.~('a. r('ul'ed fl'0111 eaeh of 
tIH~lIl, as shown in tllbl(~ 1. The mllximum number of species reared 
frolll a singh· SIH)C'ies of ho:;t. plllnt wusi, as in tht> CIlf3e of both potato 
ami sweetpotllto. A single colledion of nymphs from 1 host plant, 
sueh IlS sunflowPI', somctimN; yielded 4 speeies of Eml)oas('((. ThiI,ty­
one of the slweies ill\'o!ved ill till'se stullies are discussed, in Illpha­
betical order. 

Host plHIIL 1~!\Tl;lli~l:::;;!';i;il~ rl~lfir~; j.~ ;~ 
,..s~~s~];~'§:?i.{;.~~~s ~~~ ~~~~je e'..::l~(Q1'-:~I"''''I''t: .... __ t.:::.;::. ~~ ....... 110 '10; "=' 


-~--,,-,-j-l-:i.--i- -i-~------ ---- ­
: ' I " ,'l' 1 

Alralfll (.IJeliieuQoolltiru L.}........... ""'+\"1"1': '. , ... , .',+1++ ............ +. 

Apple (.\JU/1L3Sp.)., ... "."., ................ " .. t' i',' j, :,,1,,1 ··"!+t'''j+i''j·· .. •··· .. .. 

,\rlichokc.JcruSlIll'llI (lfelillllthlntubuo,w., I,.) ;"! .1,,:+: .. ' I'" i,,!t+ "'''1''1'· .. ···· .. ·· 

Astor (..L'icrsp.l. ..... " .... i+i j ,+' " .TI.. ,,"''':''''1+''''\+

lle.'lllldOIlIlIl (.-Ilrop(I bel/lIf/o,I/HI I"),,, ,. !. I :! ", 'i+" ,. : ' ... + ., " .. 

Iloncsl't {l';IIplllorilllll perloliu.'ullll,.).... i ,i,' 1+ .+,. l"" .: •. , .... ",. 
IIrolldhClI1l (l'iciuji,/HI I,.l .. ""'"'''''' !, j. ' ',:+.1.... + ... . 
('"slor·h"IIIl (lUcillll,' eOIllIll/llIi., L.) ., .,+'+ 'I'" + ..... . 
('estruUl (n.trulll sp.) "" i , '+.. ..". '+ 
('lowr, TI'II (TrifoliulII Wlltruse I,.) 1+1' "+' :+1, '," .... , ...,
Coltsfoot ('J'II""ifIlYO Iurrll'" [,.) .. . • ' .;" 

('OWP!'it (I ';,11111 .iI'<II.,;. (I,.) "mil.) '" ;t', +, '1+ 

Dllhlill (JJuhlill sp.) 1+' +,T ': + 

Dnl'k(lf/l/llfISp.). " ..... '.. '; 'I 'j+'+"" "'1

Flllse loosestrife (Slcirallelllll eifillllllll ([,.) Hili.)! .,+: 'I 1 .. ..' .• 
(iohlt'J\roll(Solidllyasp.l",. . :+l ,+,,!. ii"" ... 
1l"'IIIP {Cullllulri .."tim 1,.)"" . 'i"I+;' .' I" + .. " ..
1l00Wlllilil (.Halllmlll ItillVlII1I I,.) '+, " ,. + ,.' .. 
llurl;,'llIlnt(.Ho,w,dlllllolli.L.l .,' '+, '·j·I'!. ! .. ! l + ...... .. 
lIo"el1l,lth' (SOIU'1I1111 cu,olillelloe ["J ,+ '+: +,Itl .. ' ""'."\'."'" .. . 
Inlllll(/l1l1ll1helt!llill'" 1,.l '+ '1+"1'1",.1 '., .. 
lronw,"'" (\'(TII,,"ii, fllIi.",;"", :-;UII.) ,+', '1+1 I·, ,"," 'I 
l.oelH (UOb;II;II/J.<flll/allrllcill 1..\ ""':+'~".' ..:+~:: .: .: 
\llut (.I/tllthll IT;.I'U 1,.1. l : ,i ,+1+, .... 
PllPll),1I (Curiell ""//aya 1,.) .' ' .,. ';"'+ '+1 ,i ,. + 
I'.'rillll (/'eriltll acYllwide,. I • .l 1,+1+1 I '1'+\ ... 
PiJ.tWl'~·tl (.lm,rmlllhu.'fretrojlc.fllS L,.) ,. J • 1 . ~ ·j*~I+ 
POk"Wl','d (I'hYIlJlflCC'I sp.) , 1+,. i" ',I I 'i+ 
1'011110 (SO/III1UIII Iubero."", I,.) .+: + + '+;+1, + + 'oO + 
Htll.!w~·d (.lmiJrC).'j;tlurlemi.'riifoliu 1..1 + ;- +i l' '"l! -:'-1
::'"ie (Si,I";11 hi,'pllI/lm L.J' . + ;+1, :';'1+1' j" 
:'Lrnwllow,'r (/Iflich,y"ulII sp.) ,. 1+ ,'I,' 1,.1,+.",.','1.",
:"Ulllle (/fh",HOPlIllilll' L.J +, ,+, t 

':unflow..'r (Jlelillll/hll., 11111/1111.' I,.) + ,+:+,+:' ' 1+/ \ 

:"Wl'l'liltlinto (lpo,,"I'" bll/u/a., I'o;r.) + + t- + ;+;~' :'::+1 :1:' + 
'l'III1S)' ('I'II,lIIetl"", rlllQllre L.) + +r:., 1 .. ''' .. 
\·t1ll'r;lIn(I·II{er;lIl1l1oQid""li.<l,.l +, I; "\+' ~.+. 
Willow (.'·u/i,rsp.J . ' .' 1 ; ,+ ,', '+, .. 
\\'ormwo'I<1 \.(rlellli8ill flb.,ill/hilllll L,) '+ '+I+\;'! j I 
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EMI'OASCA ABRUPTA DeLong 

DeLong (lcscl'ibed Rml)O(lSca aV1'nprn in 1931 (JZ4, 1). 48) and gave 
It the common name westel'll p'.)tato leafhopper. This species has not 
been found east of Missouri. It was reported in 1933 from New Mex­

ico (1) as It pest of potato, pro­
ducing etiolation and hopper­
bllrn. In 1939 McKinney (74) 
rl~ported it. ns injUl'ing Irish po­
tato 1"0 1111 impoL'tnnt degree in 
the Salt River Vulley, Ariz. 
Records have been obtained, 
{(,(lin material identified from 
miscellaneous collections, of it!, 
occnrrence in the following 
States: A l' i z 0 n Il, California, 
Colorado, 1(a,nsas, Missouri, 
New Mexico, 0 reg 0 n, and 
Texas. It is mainly It truck­
crop pest, and, according to 
,·:triolls published reports too 
numerous to be cited, it has been 
collected from the following 
plants: .A 1£ n, I :f It, artichokl', 
.L~t(,1' sp., bean, beet, calendula, 
cantaloupe, cnssaba, c e 1e r y , 
corn, cotton, cucumber, cucur­
bits, dahlin, eggplnnt, gherkin, 
lettuc'e, melon, okra, parsnip, 
pepper, potllto, red doYel', ,""oli.­
clago sp., squa:::;h, sunflower, 
slY('etpotato, tomato, turnip, 
and wntel·I1I('lon. It has n Iso 
been identi fied :from collections 
taken ill trap lights in Kansns. 
DeT~ong (2/J) l'eHI'ed {fb"'l phi 

FIfH'IlI': 1.-Tn)i('al stippling lll'o<ln('cd by ft'om matel'ial eollectl'd Oil pO-
111Ilpo!l8('(/, (//11'11-/1/(1 on As/er ;;1), ",h(>11 
('onflnp(l to this lJ1)Rt in II l't'lIl1luid ('ng'l'. 	 tntoes in Cali£ornia, i'emal('s of 

which (wi posited 011 sugal' beets 
enl'outc to Columbus, Ohio. ('0111 pa l'iSOIlS of Ihe type of injury pro­
du('ed by aVJ'up/a wil It that. produced hy /avw' haw Sho\\,11 that no 
ll(lpperburn is pl'oducl'(t on potato plants infcsled by aln'u,pta, but the 
result of infl'station is 11 speckll'<1-whitc appeurnnee or stippling which 
is clltirl'ly difl'pl'pnt, all<1 rendily distingllishabll' :from the injul'Y 
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cllllsed by tabae. The Sllme difference 1ms been noted on' be~Ii 
plants. 

During 1931 aD1'ltpta was reared ttt Arlington Experiment Farll1 
:from material collected by R. A. Blanchard on potato and alfltlfa in 
California. It was also reared from nymphs collected 011 c!tlen­
dnln. which WfiS being severely injured at l ..eavenworth, Kans., llnd 
from nymphs collected on dahlias both at Leavenworth and at Bev­
erly Station, ~Io. It was bI'eel on alfalf!t, Aste'!' sp., bean (Phaseolu8 
"tm1om'is L.), reel clover, Solidaoo sp., and sweetpotato in confinement, 
but seemeel to prefer potato. From records on oviposition anel nymphal 
development obtained at Arlington Experiment Farm from 1931 
to 1932, ao}·u.pt(t appeared to be vcry prolific, ranking probably second 
to faoae. 

From n. comparison of the feeding habits of a01'llpta with fabae, it 
was found by Smith and Poos (113) that a01'upta belonged to a group 
chal'nctel'ized by It habit of feeding on the mesophyll tisslle of the 
leaves (fig. 1), while faoae eyidently fed by l)l'ef('rence on the phloem, 
Qt. water-conducting tissne; Rnd that the differences in I{~eding habits 
~eell1ed to be correlated with the physiology of the species. 

El\lPOASCA ALBONE~;:.1 Gillette 

The species Em.poCtsca aloollet(,}Yt is widely distributed throughout 
the United Stah's and was odginally described (.45) from specimens 
from Colorado, Mississippi, and Virginia. More recently this species 
has beNl identified in miscellaneous collections from Alabama, Califor­
nin, Connecticut, the District of Columbia, Knnsas, Kentucky, Mary­
Janel, Missouri, Montana, Nevada. New Mexico, New York, North 
Carolina, Ohio, Oregon, Pennsylvania, Tennessee, Texas, Utah, Vir­
p:inia, Ilnd 1VY0l1ling. It was originally rcporterl II'om "lUttive plants" 
and from plum in Colorado and has also been recorded (lf3'l) as 
occurring on nUn Hn, .A1'tem.isia, nrtichol{c, aster, Oh'l'ysotlia'lnoos, 
giant ragweed, a nd whitt, pine. This species has been collected both as 
nylnphs and as adults Oil dogfl'lllWI (Antl/(lmiN cot1tla L.) and on rag­
w~d (Ambrosia (f1'te1ni,~Nfolia L.), alltl has been taken in trap lights 
and in a wind trap at Arlington, Yn.: and in trap lights at Clemson, 
S. C., Knoxville, Tenn., and Riehfi('ld. Ftah. 

EMPOASCA ARIDA DeLong 

Empoasca {wida has been collected only .in Arizona. California, 
and Utah. It. wns described in 1931 (94. p. 4.9) from a large series 
taken chiefly from sugar beet and alfalfa. It has been taken ablln­
(bntly from sugtu' beet and potato; also eolleeted on alfalfa, bean, 
CHI'l'ot, celery, Chinese cabbage, cnemnbel', egl!p~anL Ipttuee, pal'~nip, 
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f.quash, Swiss ehanl, and tomato, Reports of field ObSt'l'vations (25) 
indicate that where this species is abundant the leaves of the infested 
plants show it conspit'UOllS injury-white spotting. or white!:itipplecl 
injury-owillg to a loss of chlol'Ophyll. 

F.~[POASC.\ BATATAE Poos 

The s(,llior author (f),i) ill ID:1:3 clescTilw\l a ll'nfhoPF{'r from a large 
:'-el'il's () f sjll'l'i IIIt'll:' rea red Oll l'w('('tpota to at A1'l i ngton, Ya" lind ft'om 

FWl'I:~; :.!,~TYJ)il'al ;:tillPlillg pl'o(\u('('d h~' RIlI/IliIl.'I('(/ Va/a/IIi' OIl i:'WPl'tpotatn, olle 
of its lll'pfl'l'l'l'tl ho;:t plants. 

SIWl'illll'IlS l'oll('ctl'ti as nYlllphs frOlll tIll' "anl(' host plant at Fort :Mycrs. 

Fla .. ill l\l:11 alld H);l~, gi\'illg it the name ElI1p(J(/.~(·(t batatw', Speci­
llll'llS wert' :lls() l'l'l'l'i\'('(l from Hrnzi l. ('ollpcted on ('ott on , gl'ohollln. 
](·P:lllll(,S. nnIl ;-i\Yl'd porn to, It injm'ps tIl(' fol iagl' of sw{'etpotato by 
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feeding on the leaves lllHl pl'oduees a distinct am! prominent stippling 
(fig. 2). This speeies has also been identified from specimens taken 
in 1934 at Philadelphia, Pa., in It cargo originat.ing in Honduras. 

EMPOASCA BIFURCATA DeLong 

DeLong described Em PO(l&'(£ biflO'('(tfa ill 1931 (3_~, p. 40), reporting 
it ns apparently very common throughout the castetll part of the 
United States. It has been identified from specimens collected in 
Alllbnma, the District of Col ulIIbi a , Connecticut, Elm'ida, Georgin, 
K~\1lsas, Kentucky, Louisiana, )la\'yland~ MH::;sachusett:s, Mississippi, 
:Missouri, New Hampshire, Ne\\- J'cl'sey. Xew York, NoJ"th Carolina, 
Ohio, I~ellnsylyania, South Carolina, Tenlll'SSee, Tl'XHS, Virginia, 'Vest 
Virginia, and 'Visconsin. Adults of bijll1'Nila have been collected 
Trom a \'lIriety of plants. Ruch :~s nHali'a, IlstCl', CO)'l>OPSi8 RP" COt'll. 

(~l.'ap(>111Yl'tlc (La[!(,J'st)'o('mia indica L.), dock, c10gfellnd (.:1I1tll('mi8 
('otula. L.), endive, Erigel'On spp.: false nettle ([Joe!lIlle"ia cyfill(h'ic(t 
tL .) ~\Yartz) ~ goldelll'od (Soli.dago sp.L Labw'111llH sp., PolygomtJn 
i'p., dlllLml'lJ, rye, spearmint (Jlt'l/tlw '~Jlicat(t L.)~ s\\'C'l'tclon'1', and 
wiltow. It hilS bC'e]) irkJltificd frolll a ('ollection sw('pt from weeds at 
\".llll'land Station, Ontnrio, :mc1 fro III specimens taken at Philadelphia, 
1)a., in 1936 £1'0111 a cargo of UaJtalln,:; £1'0111 Gllah·l1Iala. This species 
was listed (40) among the insects ta ken at altitudes of 200 a net 500 feet 
in an ai1'plane trap in Louisiana. It has also been identifipd in c01lec­
ti~1I1s from trap lights in 0pl'ration at AdingtOJl: Va.~ and nt Knoxville, 
Tenn., and from a wind tmp at .Arlington. 

Host plnllts from which EIIlI'0Wi('((; bij'ul'c(tta has bePll I'eared at 
Arlington Expl'riml'llt Fat'lll are as follows: 

A(:onite (ArOl/ill/ln 1I0}1('1lIlS L.) Ironweed (VCI'lIollia aliissillla Nutt.) 
Artichoke, .1 enl:;a lem (Hclio /I t1IllS t,lt- l~pttnce; 

/1('1'08118 .L.) prickly (Laclllc(/. sCl'ri% I,.) 
Ai'ter (.:I.~(cr ;:1).) willl (Luclllca ClIllnllclliiis L.) 

Il<)m'!,;pt (/::/I/la/ol'i/ll/l /Icl'/oliatl/in L.) Mints: 

t'Olti;(O\lt P'/ll;si(a!lO [ar[al'll L.) Pl'PpermiJJt: (Jff'II/lw JlijJl'ritlll~,) 


Dahlia (Dalliia "p.) \\'att'l: mint (.lICu/lln aqu(/ti('(!, L.) 
Fnl:w loosestrife (StcirQIICIIW, cili(ltll/n l'otato (Solallu}Jl. //lIll'l'o,~/I]]J' L.) 

(L,) naf.) Uai!lI'pcll (Al/lurosia ar/emi.~iifnli(l L.) 
Goltlenl'otl (So/iIl(lVo Sj),) !'ia)!e (.';:(/ll'i(l. IIisj/(lni('1/ I~.) 

Horsl'lIlints: !'iuntiOWI'I' (J[('lillllfll/l.~ (11/11/1118 T,.) 
.lIOIIIIl'dl1 lli(IIIIll(1 L. :-iWCl'ljlotato (Ipomoea 7)(1/Il/IIS POir.) 
Jiol/anI!1 IIlOllis L. Tan,,)' ('I'allll('('/UI/l I.·u/[/Ilre L,J 

lIor:<enettle (801(11111111 cllroline/Isc L.) \\'01'111\\'00(\ (Ar/(,I/Ii.~i(/. (l1i.sill/llium L.) 

This species feeds on mesophyll tissue of lea\'l's and pl'odllces 
definite spotting, 01' stippling. Oil the upper sUl'facl' (fig. a) as 
described by Smith and PO()S (u.j). 
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EMPOASCA llll'l'NCTATA lOshanin) 

..A. foreign species, probably intl'oducect into the Ullited States. "'lU, 
(JI·jginally <il'scribed by Oshnnin in 1870 (8,). p. 2B) as (,IdOJ'ita 
bipwlCtata. from Snmnrkand, Russia. Haupt (55) llescl'ibed this 
species as E'fnpoa~ca lJUnct'ltm, fr01ll Get'nlllny, and latel' Ribaut 
(JOB) gave to ]iWnctwn til(> IWW name Iwupli, Paoli (tl;!), pl:\l'itl~ 

(,I,.loOl'itu hiplindat{( 
Osll .. 1!.'mp01l8C(L pUIIC­

tllm, Hpt., and EIIl­
poa8('(1 lwupti Rib:rut 
ilS synonyms of /:.'111­
/' () a8 (' a b i JlUIl (' t {t t ({ 
(},;h .. l'l'tles('t'ibed this 
slwl'ies and ill lIst!'att:d 
the inh.'I'na I lila Il' ~('tI­
italia. 

This spec'ies has bel'l1 
l'ppm'h',1 as OCCUlTing 
Oil ('ottOI1 in _\.siatic 
Russia. Oil ('1m in mid­
(lie Em·op('. al1(1 oil 
hemp in Italy. It has 
bel'lt idell t iIh'l I frOIH 

nratet'iul ('(llll·(·tt'd ill 
10;10 hy F. F. Sl\Iith 
Oil ElIl'ol'l'all ehlt ill 
Pell liS), I ,'a 11 i a, alld 
mOI'n l·l'el'"tl~· ha~ IWl'lI 

l'epol't('ll b.\' U. F. 
Knowlton as I)('ing" 
"PI',\' abulldant on ~i­
hl'rian ('1111 in Ftah. 
~pl'('illl('IIS of t:hi!'; SP('­

110(/scn IJifllrc(/l(/ oil ."o/itlO!!/) "p., 0111' 01' if" !In', 
(·ips han' a Iso hl'l'lIft.'ITl'<1 host plallts. 
illpntifi(,ll from Wi­

\lona. Olltal'io, wlH'n' ,rilljalll L. I'lltman n'I)oI·t('(l it a~ \'('I'Y illjlll'iow-; 
on ChilH'~l' I'IIll (('{/I/IIS ji/lll/illf). 

Goding" un dp>'t'ribl'd. /(lI/jlOIl8('(/ bi}'(/ii ill Hmo fl'olll IllallY ,",pee i­
mens tak('n .in Illillois fromlpan's of appl('. lJl'all. itoI'. \\'alllut~ ali(I 
~OI11(, WN'(!::. adding" it to till' long list of apple pt-;",ts. frolll ohsel'nltions 

\
If 
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repeated during two seasons. H~' described the injury to the apple 
lell\'es as "plainly to be seen, the leaves being discolored wherever 
u puncture had been m(lde.~l 

Owing to confusion in the type series and a supel'fieiall'esembhmce 
among severnl spedes of this genus, the specimen l'cdescribed aud 
illustrated by DeLong (;2.4, p . .P) as El/lpoa.~ca bi,'(W proved (1'26) 
to be ic\('ntil'a I with the spceies latel' deseribed by DeLong and 
Caldwell (JO) as llCl'gellll. and the specimen designated (1:?6) lecto­
type. of J!.', bil'dii Godin/! prO\'ccl to b..' identical with that described 
by DeI..ong (.38) as illfu,vca. As a result of this eonfusion in identity, 
host and locality l'ceol'c\s aPIWHrin/! pl'e\'iously in the lit~\ratlll'e may 
lik('wis(' han' b('('n confused and are, then·fore. not considered 

Huthentie. 
This sp('cies has been eo\leded both as nymphs nnd ns adlllts on 

SWl'l'tpotato at Arlington, Va .• and otlwr pltt<·(·s in the vicinity of 
"~ash in/!ton, n, C,. and has bN'n identified from eollections tnken in 
a witHl tl'np at: Al'linf.,rton EXI)('I'iment Farm and from eollections 
takell in tl'ap li/!ht:-; in Vil'ginia. Tellll('s~el'. and Kansn~. It has also 
ill'l'n idl'nt ified from mah'l'ia 1('olll'ctpcl Oil a Ifalfa in Ohio and Illdiana. 
on hinc\w(·pd and red elO\'er in Ohio. Oil hops ill Canada. and from 
rlli~eellnn('ous collec·tions frol1l Iowa alH~ thl' Stat(' of "Yashington, 
In 1938 Gilbel't S reported injul'Y to hops nt :Foumicl'. Ontal'io, by 
Empo([.~('(t bil'dii. statin/! that the lower }ellYeS of the villl's were so 
badly "hopp!'r bumt" in many ('aRes that this injury undoubtedly 
would han' some dfect Oil the ('rop. 

E~IPOASCA CIIELAT.\ DeLoll!! and Da\'idson 

EIJI1)()((S('(/ ('//('/ata was de:::cl'i twd in ID36 (;J.!) from 1.\\'0 ~pecimens 
('oUN'tl'd at Okolona. )[i:-;;.:.. 1'1'0111 ('l'IIt(/I'[III,~, It has bpell identified 
fl'om {'oiled inn;.: \l1adl' in Flol'ida and fl'om {'olll'etion;.: taken in trap 
li/!hb atAI'l ill/!ton. Yaoo and Kllox\'i 11\" Tenn" and Ilfls also bel'n 
l'\'an'r\ fl'Oll1 n,"lllph:-, colle('\l'd Oil :-,hillill;.!' :-,IIIlIa{, (Rhlls ('!lI/(d/il/a L.) 
at lIanu,·('I'. rnJ!'. allll ~1\1I'(llk. Ya, 

E~I PO,\SCA DELO"CI Poo,;:; 

EllljI(lII.'(·(/ (h lOllY; ,,'a;.: dl'H'I'ibl'd in l!Iaa (fl;i) fl'olll :l lal'/!l\ :-'('r1es of 
adult ;.:pecillll'n~ ('oUp('tNI as nYlllph:-; neal' O('('oquan. ''''a .. fl'om hor!':'c­
Ilettk t$O/{(}JlIIII ('((I'olill('I!,w" L,). It \\':\;< :11,,0 l'():tI'l'(1 fl'om nymph;:; 
collp('tl'<1 Oil hOI'::('I\l'tt\c. at .Arlill/!lOIl, Y:t,. and I'elll'('d Oil potab) in 

~ Hl'lwnPil hy 11. .\. (:ilht'l"t in Fn:r.n ('I:UP \:o\J) (i.\UIH·:;'; l:,\sgr"r~~ ('nunda. D(~pt. Agr.: 
C'an:Hl. In:;:ptlt I'p:o:i nt.·\·~ 1H; 2·I:t· ~"'~. t!):!..... [I'rn(·(·~~t'd.] !'f'f' P. :!7"i. 

;. 1:H~:!7-1:;-"';l 



18 TECHNICAL BULLETIN 850', U. S. DEPT. OF AGRICULTURE 

life-history studies in an insectary. Adults were collected on alfalia 
at LurllY, Va., and in trap lights at Arlington, Va., and Knoxville, 
Tenn. 

EMPOASCA DlLITARA DeLong and Davidson 

EllLpOaSCa dilitam waS described in 1935 (31) fmm New Mexico, 
but no host plant was recorded. It has been identified u,t Arlington, 
Va., from it large series of males from nymphs collected in 1937 by 
G. W. Barber from papaya (Oa:rica papaya L.) at Redlands, Fla., and 
sent to the authors for rearing. 

EMPOASCA DIS'rRACTA DeLong and Caldwell 

Bmpoascn dish'acta. was described in 1934 (30) from two specimens 
collected at Attica, Ohio. It has been reared at Arlington, Va., from 
boneset (Ettpato'l'iuJn pel'foliaM~Jn L.), ironweed (Vernonia altissbna 
Nutt..), and snowball (Fibw'r/,1l1nl- opulu.s val'. 1'OSell1n L.), and was 
collected on ironweed at Kingman, Kans., in 1930. 

EMPOASCA DlTATA DeLong and Caldwell 

Etnpoasca dUatn was descrilwd in 1934. (30) from two specimens 
collected at Cedar Swamp, Ohio. It has been reared at Arlington, 
''In., from nymphs collected on sunflower and has been identified from 
collections taken in trap lights at Arlington, Va., 'Manhattan, Kans., 
and Knoxyille, Tenn. 

EMPOASCA ERIGERON DeLong 

DeLong described E'mpo(Mca erigeron in 1931 (934, p. 48) as re­
sembling fabae and undoubtedly mistaken by previous workers for 
that species on wild host plants in early spring. It occurs commonly 
on E1'igeron spp. and similar wild host plants, overwintering in the 
egg stage in the old plant stems and, at Arlington, Va., hatching early 
in the spring. In northern Virginia it appears to be, next to fohae, 
the most abundant species of B'11l,po(Mca, and it has been recorded from 
the following other States: Connecticut, the District of Columbia, 
Florida, Illinois, Indiana, Louisiana, Kansas, Maryland, Michigan, 
Mississippi, Missouri, New Hampshire, New Jersey, New York, North 
Carolina, Ohio, Pennsylvania, South Carolina, Tennessee, Texas, and 
'Visconsin. 

Records have been obtllined of the occurrence of Empoasca eriger011 
on the following plants: Bean, blackberry, chard, chickweed, clover, 
corn, dahlia, endive, false nettle (BoehllWl'ia cylindrica (L.) Swartz), 
grasses, hollyhock, marigold, narcissus, potato, and sweetpotato. 
This species has also been identified in collections from Vineland Sta­
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tion, Ontario, where it was reared by 'Vill~am L. Putman from 
Pr/1/l.tella v-ulgaris, A'rct-iu'l1I, '1ni1lit18, Aster spp., and Solidago spp. 

Identifications of this species have been made from adults collected 
as nymphs and reared nt Arlington, Va., from the following host 
plants: 

A.ctillOmcJ·is altcnlifoliu (L.) DC. Ful!'e loosestrife (Steirottema ciliatt/,fn 

Alfalfa (Medicago sativa L.) (L.) Raf.) 

Artichoke, Jerusalem CttCliUllthllS Fleabane (Erigeron spp.) 


IIIbcI'08118 L.) Goldenrod: 
Aster (A.Her sp.) white (Solid4go bicolor L.) 
Boneset: wreath (SolilillgO cuesia L.) 

Eup/ltorillln perto/iatlltn L. pinebarren (Solidago li8tulosu Mill.) 
Ellplttorillln sessilifolill»t var. v(l.~eyi Ground ivy (Nepeta hederacea (L.) 

(Porter) Fern. and Grisc. Trevisan) 
llUl·tlock (.t.lrctilll1l sp.) Inuln (lilli/a llelC1lillm L.) 
Carrot, wild (DIII/CIIS carola L.) [ronweed (VenHmia uUissillla Nutt.) 
Castor-beun (RicillllS COllllllllllis L.) l\lilfoil (Achillea millefoli,wt L.) 
Catnip (Nclleta cutaria L.) Perilla (Perilla ocymoides L.) 
Chrysanthemum (OhrysallthclIlIIlII sp.) Ragweed (Ambrosia artC1nisiifolia L.) 
Cocklebur (Xmltltiltrlt sp.) Ragweed, giant (A.mbrosia trilida L.) 
Coltsfoot (TIMsi/llYO farfara L.) Sage (Slrl.via hispClllica. L.) 
Coneflowt'r, purple: (Bchillacea. pllr- Sunflower (Heliallthlls amlflllS L.) 

IlIIrClt (L.) Moench.) Tansy (7'UIIIICCtlllll vlllgare L.) 
L)ahlin (Dahlia sp.) Wormwood (~lrtelllisia absinthiulli L.) 
Dock (R'IIIICX sp.) Zinnia (Zinnia sp.) 

This speeies has also been identified from material taken in trap 
lights in Kansas, South Carolina, Tennessee, and Virginia; in wind 
traps at Columbus, Ohio, and Arlington, Va.; and from airplane traps 
at altitudes up to 6,000 feet in Louisana (46). The injury produced 
by this species is the typical stippling (figs. 4 and 5) characteristic 
of the species of this genus that appeur to feed ]urge)y, if not entjrely 
on the mesophyll tissue. 

El\IPOASCA FABAE (Harris) 

The species Empoasca fabae Was originally described by Harris 
(53) in 1841 as l'eUigonia fabae, injurious to ·Windsor bean in Massa­
chusetts. It. is commonly known as the potato leafhopper and is one 
of the mOl'e important pests of forage-crop legumes and certain 
truck ('rops. It occurs over II wide area and is often particularly 
abundant and injurious In the eastern half of the United States. 
It has bC{,l1 I'epol'ted from the following States: Alabama, Arizona, 
Arkansas. California, Connecticut, Florida, Georgia, Idaho, Illinois, 
[ndianu, Iowa, Kansas, Kentucky, Louisiana, Maine, Massachusetts, 
Michigan. Minnesota, New Hampshire, New Jersey, New Mexico, New 
York. North Carolina. ~orth Dakota. Ohio, Pennsylvania, South 
Carolina, Tennessee, Texns, Virginill, -West Virginia, 'Vllshington, Ilod 
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'Wisconsin, and also from collections in tmp lights on lighthouses in 
DehnYtu'e Bay (117) and in an airplane trap in Louisinnllat elevations 
from 20 feet to 'i,OOO feet (40). Approx:imately 20,000 specimens of 
fabae havo been identified by the writers from collections in trap lights 
operated in Kansas, South ('1\1"OIinl\, Tennessee, and V.irginia, and in 

FI(wnt; ·I.-TYllieal stippling" llro!lllel'd hy BIII/iOfl8ca rri!lC'roll 011 .'inlid(/{/n sp., 
(lne of it:; llreiC'lT('d 1I0::t l)llIlIt,;. 'I'll!' dark arp:J. nPtll' till' tip of the leaf WIts 
prl\(llIc('\l uy inft'elion of Illildt'w. 

wind tmps in Ohio and Viqrinia. Ollt:-:ide of the rnited States :it 
has been r~\p0l't('d frOIl1 ArW\lltilla~ Bl'I·lllll(la. Boliyia, BI·:Izil. HI'itish 
Columbia. Costa, Uiea. Cuba. :\Jexieo, Xo\':\ S('otia. Ontario, and Puerto 
Rieo and it has be('11 idt'lltified fl'ol11 specillll'ns tllken at Philadelphia, 
Pa .. from a eal'go of banallas from (iuntC'lllala. 
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REARED FROl\l-Contlnued. REARED FROl\l-Continued. 

Beltus: 
 Cruccli (Tcl,1Irosia. virginiana (L.) 

glll'den, various "nrietles (Plla­Pers.) 
lIeolusvulga.ris L.) Crown vetch (GonmillavuI'iu. L.) 

lima, several garden varieties Cucumber (Gffollmis lIati-vlllI L.) 
(Phaseohlll ltmatus "nr. ma­Dllhlia (Dahlia sp.) 
crocarpus Benth.) Dock: 


111 u n g (P1Iascollls al~I'ellS 
 broad lellf (Rumex oblll.8i­
Roxb.) folills L.) 


I' ice (P1la8e()I//.~ ealcamtlls 
 unrrow lenf (Rllmez CI'iSPIIII 
Roxb.) L.) 

Beet. sugur (Beta. I:lllguris L.) IjJg/"'1llnnt (Solullum melongclw T~.) 
llirt'h (Bctllia sp.) Elm: 
Blackberry (Rubllll sp.) Allle.·iclln (Ulmll8 IImericalla. 
Bonavist bean (Dolieh08 /ablab L.) L.) 
Boxelder (Acer lICglltllio L.) lIwarf (Ulmll8 pumi/n L.) 
Broadbeoll (l'ieil£ f(/,ba L.) J<~alse in!l i g 0 (Amorp1la. glabra 
Bllckthol'n, alder (R1IlImli//s frall- Poir.) 

[III/a L.) (fllizolia. a·byssillicfI (Ii. f.) Cnss. 
Butterfly-pen (Ccllirollema sp.) Hnckbel'rY (Ccltis occitlcl/la.u,~ L.) 
Cnstol'-henn (Rici,,//s e01ll1l1/l1l;S L.) Hemp (Calll/ab;s Illlti.)a h)
Che.·ry: Hickory (Ca/'/I(I, Sll.) 

f1owl'ring oL'ientnl (P,.,In//s sp.) Hollyhoek (AIII,al'll. sp.) 
80m' (Prlll/.ll.~ ('cnlSIl.~ I.J.) Hnrsenettle (Sol,l/wlII cII/'oli1lCIIS6 

C he is t II U t (Ca8t(/'/Iel~ delltata, L.) 
(Marsh.) Borkh.) Indigo (11l1ligofcrll "'II.) 


Chinese chestnut (Ca.~tl/'ll{!lI. sp.) Juula (JllIIla. lIe/cllilllll L.) 

Chinqunpin (CIIJltall('(/. p//mUa (I..) 
 Jnpan('se pagoda-tree (Sopl/o/'(/, ja­

Mill. ) pOl/i('a. L.) 

('lovers: 
 Knotwced (PolYflonlllll pe"syl1:Ulli·­

alsike (71,.i((Iii // //I II I/bl"id"nlt Cllm I,.) 
L.) K u 1\ Z u (I'lic/'(l/"i/l 1I111"bc/'gia'/la 

1Iu:;h (LespctlczlI. CltIICII,fa (Du- Benth.) 
mont) O. Don) La1llll"/1111/I. sp. 


bush (LcSIJI?llcZII Sll.) 
 La.1lcmlllltia ibcri(-II· Fisch. and Mey. 
I'ed (TrifOlilllJl. pratcII8c L.) Lcspctl('Z(£ (spc clo\'('r, bush) 
struwberry (TrifoU,,,,//. relillpi- I,icoriee: 

1Iatllln I.J.) GlYCy,.,·/r;Z(£ glabra L. 
sweet (Jfclilotlls IIlbll. Desr.) Gl/IC/lI'/,lliza I('pillota. (Nutt.) 
sweet (Jfeli.[otlill onil:ill(l1i.~ (L.) Pursh 

Lalli. ) Locust, bluek (1OObillia. p.~('II!lo-
white (7'rifolililn r('/I(''''~' l~.) acacia· L.) 
zig7..ng (7''';foliu/ll./ncdililil L.) T.upine (LIIJlill/l.~ /lt1/1I1.~' Doug!.) 

Coekiebur (XanthiulII SIl.) }[llllow (J[ltll:a. "JJ.) 
Cotton (GOSSypilll//' SIl.) ~[arigoltl. Afriean (TIIgctcs crecta 
Cowpea (Vigna s;"c/Mis (L.) End!.) L.) 
Cow "etch (l'ida omeca L.) )Iar:;hlllnllow (AIl1I1lCII, onid'/la/is 
Craeea (Tepl/rosia to;rica.rill (T..) L.) 

Pers.) • Mapll' (:lI'I'/, SII.) 

• Nymphs collected 011 this host 'lilt! rea ret! olll~' to the second illstnr. They were 
maturetl on Whippoorwill cowpen. 

http:Prlll/.ll
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!lEARED FROM-Continued. 
Mexlcup solunum (Solan Illn tCW'vtWL 

Swnrtz) 
Milk vet.ch (Alltl'tlgailis falcatlls 

Lnm.) 
Milk \'etch (Alltl'(lga/.1I8 gl"ycyphyUa 

L.) 
Mill/olla SII. 
Onk: 

bluckjnck (Quercus manlan­
dica Muench.) 

northern red (Quercus maxim.u· 
(Mnrsh.) Ashe) 

post (Qucrcus stellata Wllng.) 
SCI' U b (QIIl?rCII8 ilicifo!in. 

Wnng.) 
white (QIICI'C/t.~ ailJtl L.) 
willow (QIlf!1'ClI8 1111('/1os L.) 

y(H1ow chestnut (QIII'I'(·II •• tllllll-

Umbergii Engelm.) 
Ollobr!lclli.~ n·/·eml.ria DC. 
Pallaya (Carica papaya L.) 
Peanut (Al'tlehis hypof/aea L.) 
Pigwl't'd (Amll/'(mthlls /'etl·ojlexlI.~ 

L.) 
1'lulII (P/'lwu.~ IlIl1el'i('(llIa Mnrsh.) 
polij~w\~{'(l (Ph/ltolacca SIl.) 
Potat() (Sola./lI/tIt tllberoSUl1I L.) 
Rnttlebox: 

C/'ota·laria if/cana L. 

Crota·laria· intet'll/cdia. KotsdlY 

Orot(l[a.ri(l· /a.llccoTa·ta E. Mey. 

Orotal/l/'i(l. IIs/lr/lll/ocllllis Bak('l' 


f. 

REARED FROM-Continued. 
Redbud (CereiIJ ca1ladensis L.) 
Rhubnrb (Rheumrhapofl.ticulII L.) 
Rose (RolJa spp.) 
Roselle (Hibiso/tIJ sabdariffa L.) ,. 
Uose-mllllow (Hibiscl/.I!I c(Umabin-lIs 

L.) 
Soybeull (GII/cille sojfl. Sieb. nnd 

Zucc.) 
Slrnwberl'Y (Fraflflria. SIl·) 
Struwftower (Hcliellt'ysIlIn sp.) 
SUlnnc: 

shining (Rhlls copallitllt 1...) 

slllooth (Rlw8 !/labra. L.) 
stngborn (RJIII8 tllPitil1ll L.) 

Sunflower (HelilwtlUls antlllllS L.) 
Sweetpotnto (Ipomoea bat a· t a 8 

Polr.) 
Wnlnut, English (Jltglar..s rCllia L.) 
Willow (Salix sp.) 
Wlsterln: 

AllIerican (Wisteria. jloribllllda 
f. l'Ollcn (Bean) Rebd. find 
Wils.) 

(' h I n ~ s e (Wistcri(t .~i/leU8i8 

(Sillls) Sweet) 
WOl'lI1wood (Artcmisia. absillt1till1lt. 

L.) 
Yellow-wood (Cllldralltis ]. /I tea 

(l\fichx.) K. Koch) 
ZIIIIIi:\ (Zillnia. sp.) 

GENERAL CONSIDERATION OF THE HOST PLANTS OF EMPOASCA FABAE 

From the list of host plants presented here from which E. fabae has 
been reared, it seems evident th:tt this species is not eccentric in its 
food-plant reactions. The number of distinct species (when botanical 
val"ieties and the more important horicultural varieties are disre­
garded) from which nymphs "were collected and reared to adult for 
identification is well over 100. The insect is sometimes It pest of 
economic importance on plants other than fruit, vegetable, and forage­
crop plants. Usually only the leaves Iwcl stems are attacked, the 
larger leaf wins and the more tender stems and petioles being most 
frequently infested, but orange fruits have been reported injU1~ecl hy 
udnlts. 

lQ 'J'JOll 'I'Jit'n ,\\0 (7),) T"PVri/·/1 Un unldentU\('t1 ;,;J}l'ci,'" of EIII1JoII ..rIL injurious to Hibiscus 
"(lI/(illriITrr in t.he N.'th~'rllll\t1s Indie~, IIttll.~kill~ YOllng purts of the plants and 1'.1I1sing 
lent·cllrl. 
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Many fadm'S undoubtedly affect the infestation of certain host • 
plants such as their seasonul development, characteristics, environ­
ment, frequency of OCCUlTence, and distribution. Although the study 
of the host plants of this leafhoppet· is not entirely complete, and the 
considerution of some of the problems has hac1 to be regarded ns only 
a, stlpplemental"y iHvestigntion, there are certain facts relevant to the 
Clwironment of the plants concerned which obviously affect their 
:::tatus as hosts of this insect. Because of the concentrations of 1)OPU1:1­
tions on sueh favored hosls as alfalfa, bean, cowpea, and potato, the 
pl'oximity of certain other hosts to such crops has at times markedly 
influenced the l'xtent of infestation in the latter. ~Iost of the rarely 
.infested hosts, however, have not been found immediately adjacent 
to such soun'es of infestation, but oC('IIlTed in areas which were appar­
ently lIfl'('ded only by ftuetllutions ill thl' gl'IIl'I'al seasonal abundance. 
1V"hile f1l1etllation ill fhe nUllllwl' of illsectB from generation to genera­
t.ion probably does Hot greatly afl'eet the relative frequency of hlfcsta­
t ion in I he more favored and C0l111110n Iy o(,I.'III'1'i IIg host plants of this 
insect. it doubtll'ss has the efl'eet of limiting many of the less fnnH'cd 
or !"ar('ly occlilTing OIll'S in S<'tlBOnS wlll'n thpsl' insect:::; arc less abulldant 
1ha II U!'II aI. 

EFFECT OF SEASON \L IlEn:LOI';\1 EiliT. COi\iDITlON, Ailill CIiAHACTEIHSTICS OF 
THE PLANT ON I:'iFESTATION BY E;\II'OASCA FAllA!>: 

SOIl1l' plants, slich as oak and hickory, are appal'ently of most 
sigllifiea I1('P as lirst-gt'IIPl"Htion hosts, wlwrcas others, such as alfalfa, 
n.re suitablt' fOI" attuek all110st eontinuously thronghout the season. 
Tender shoots of oak amI hil'kory, as well as those of the usually less 
!\bund:lnt boxeldet' and black locust, are suitable host plants of this 
!'.peci('s throughollt the Sllmmel', but in the Atlantic Coustal Plain Ht 
least it appears that oak and hickory al'e of special significance in that 
thl')' an' the principal hosts by whieh this insect migrates llOrthward 
at the beginning of eaeh Season (t)6) , RmpO({8c(t fab{((' has Hot heen 
found breellillg 011 lltatur(' lean's alld stems of oak and hickory, but a 
l:u'ge brood of adults of this spl'cil's matun's on till'se hosts abollt .Julle 
15 at Arlington, Yao. just priolo to tIll' tinlt' the Ipan's of tht'se trees 
bpcome full-grown. Tll('se plants are thl'rdorl'irnportant a;,: hosts 
1'01' feeding and building lip the populations of this inseet during its 
northward migration ('a("l1 :::;prillg anll prp\"ioll5 10 its tlppearallt"l' ill 
destrlldhoe llull1bl'rs on eomllll'lTia I (TOpS. TlH's(' hosts,. liS ·well as 
othl'l' trl'(' and shrub hosts, are also importallt ill prodlleing a constant 
supply of adllits of E. jabal' for the rl'infpstatioll of slIeh lTOpS as 
alfalfa. bl'an. and potato whil'h an' matlin' or rpad)" fOl' hal"oestillg at 
variousinh'ITals dUI'.illg tllP growing Sl'a<';OIl ('aeh ),('al'. 

• 




HOS1' PLANTS O}<' THE GENUS EMPOASCA 25 

It is nlso obviolls that tlw development and condition of plants 
at, the tillll' of egg laying and subsequent nymphal feeding may in­
f1nellcl' the :freqneney and intensity ot infestation on them. It is 
eqllally tme that tIll' inherent characteristics of these plants may 
IIlred theil· slIs('eptibility to illjlll·Y by the insects. This has been 
shown in studies with varions selections of alfalfa which exhibited 
different d('~rees of resistance to injury. That the condition as 
W('L\ as the deyelopnwnt of plants affects t"he rate of oviposition 
and nymphal dewlopment on them is shown by records on oviposition 
alHI nym pllll I (len'lopment on ppllllllt plulltS ill different stllges of 
dCY('lopnll'llt (tables 2 and 3). The data presented ill table 2 show 
a llO-ppl"t"l'lIt increasl' ill the number of ('ggs deposited in the younJ(er 
plants, although the olcll']" plnnts wen' l·ompamble in size and up­
pl'ared to be ill a succulent condition and, therefore, apparently 
f'uitabl(' Jor oyjpo!-litioll. III tub}p 3 it is indicnted thM lIpproximately 
15 p('ret'nt ll's!'; nymphs developed to adults on old plants, which 
\Wl'e apparently comparuhle CXC(~pt for nge, than on the younger 
plants. This is of much pmctical impOI·tance in the peanut-growing 
nn'a of southeash·l·n Y'irginia, where in normal seasons no insecti­
('ides for the control of this inseet. need be applied nfter about 
Augu!-lt 15 unll'Ss abnormal weatlU'\" conditions make the peanut 
,·ines 1Il0l·e succulent than usuul. The abundance nnd continu~ty 
of favorl'Cl host-plant species are important factors in determining 
tIl(' inhmsity and relative frequency of their infestation, althougl1 
fayorabl(· weather conditions are at least equally impOl'tant for the 
building up of heavy popUlations of this insect. 

TABU~ 2.-0I,";/I(),~;liol/ I('sl.~ !('ilh N/II1J0I1,~(·fl {abl1(' I on !)('(/Iml.~. .-Irnl/flfol/, Va., 
11138 

----~-,',' .,..-----.------,--- '7""""---,---------,.---

Avcrnj.w, leavesA\'Cfllgt) Average
A \"rrn~c R~l' or plllms (dIlY~, trirulintl'l'hlllts injuTl'd at end 

ll~t(id or {)viJl{)sitiot1 IIYIIIP~S 
h~Il\'cs I\JlJll'llfmgperiod

INumhu JVu11lber NIt'"bt,NlLmhfT79.8, ..._,.... ................................_ 15 2.';.\; 1.03 620 

109.1., ................. ' .. , ................... .. 15 2:1.1 
 .6 29.0 

J 1-\mr {(,Ilfullrs and J mull' (If Ernpoa~ra fallat Wl'rc confined by menns of n cl~lIufoid Cflf,!.C to each plant (or 
fi (ln~·s. 

'rAllLt: 3.-YYIII !Jh aI, dcrclopmCllt of Bmllotl.~(·a. fflbfle Oil ll('(lllut Illrl"llt.~ Of Itiffere.lt 
(/!I('/(. .'trUII!ltOI!-, Va ...1!1.'!8 

Tutu!Plants Total nYlIlllhs cle\'_~IC)JlCti",I'll/phsm:lld tllaclullstlsl~l

----------_·---------------------11-------1------1------.----­
lVumbt1r ]\Tumber NILmhtr I Pe,re-III

~Irdiull/ 4 III 87 78.3 
Old at 118 74 62.1 

-~_.- ...--~----.------

http:Itiffere.lt
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I>ul'illg ll.hW alld UJ30 (/J/J) 11 11111111>(,1' of fmagl'o(TUI' alld otiWI' 
plant:-- w('n' USl'([ ill ('oulpal'alin' Ips!,; to as(,l'l'taill wili('h plallts 
/ubllt vllo,;!, I'm o\·ipositillll. alld also till' 1'l·lati\'l' numbl'l' of IIYlllphs 
dp\'C'loping to till' adult ,;tag(' Oil till'''!' pl:lllls. [II studying the 
pllysil':d l'IIal'al'l('I'isti(':-- of ('('I'taill pl'l'fl'I'I'l'd host plants as ('OI'I'l'lat.N\ 

F,c;,'HE Ii.·· r:IIIJlII"S.'1I {IIIIfIt, ,'III:II'I.:\'t! ~: dialllPIl'l':-:, with HII",,,i:1II !'I'd 1'10\,1'" (.ll. 

allil '1'1'1111('''''('1' [",t! ,,10\,1'1' (II) 10 ;.how ('o'llpal'atin' 11111)1':<('1'11('" with I'P\atioli 
'0 til .. ~iz(' or lit .. aclnll "'afhopjJPl', 

witll (I\'ipll,;it illll, II \'IlIplia I dl'n,lu\lIlH'Ill. alld injul'Y ('au,;pd I)y this 
"lwei('''', tlH' ailloullt of injul'Y PI'('';('llt on ';('\'('1':11 of 111(,,;1' host plallts 
';('PIIIl'd til Ill' ('ol'l'l'latt,d iu ,,01111' way with tlIP :IlIlount and tYIll' of 
llll' jllllH'''I'''Il\'l' IlIll'll(' by till',,\, pl:1l1t:-:, III g('nl'I'al. thl' l'ougll-hail'Y 
PlIiJl'''l'l'llt \,;tl'il,til'';, lI'ilhill II ',/}/'('iI'8, lI"II:1l1y WPI'(' Illw'II Ips,; illjul'ed 
by lhi" 1i':IfhoPIll'I' tllnll till' 1l0IlPlIllI';'('i'llt III' :IPPI,t',,~('d-PIII)(>s('(,lIt 
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varieties (fig. 6). More nymphs of labae hatched from certain hosts 
than from others, l'egardless of whether SUC)l hosts were very hairy or 
only slightly pubescent. The number of nymphs of fabae that de­
veloped to adults on the different species and varieties of plants tested 
was not inversely proportiollltl to the amount and type of pubescence 
on these host pl~nts. . 
It see m s probable, 
therefore, that factors 
other than the an\~unt. 
Ilnd type of pubescence 
are at least in part 
responsible for the l'e­
sistance to the injury 
by fabae ohsen'ed in 
some of the stl'ongly 
pubescent varieties. 

According to the re­
sults of the test.s in 
1929 It n d 11)30 on 
choice of plant.s for 
oviposition (99) it. ap­
peared t.hat fabae pre­
ferred potato and 
therefore was one of 
the few inseCts bear­
ing the correct COIII­

mon name. Since thllt 
time, however, ol'oad­
bl'un (V-icia, fabu L,) 
hilS been fOil IItI to Ill' 
mueli pl'cfcl'I'ed to po­
tuto by fabac, both for 
oviposition ,wd for 
nymphal development l"roURE 7.-Illjury to bt'oadbean by Empoasclt 
(fig. 7). During the f(lIJllc; infested plant at left. 

period September 1\)38 
to January 1941. inclusive, labae developed through 26 generat.ions 
on broadbel.ln, whereas only 20 genemtions of a similar stl'ain devel­
oped on potato. Adults developing on broadbean appeared to be 
larger and more \"igorous tha.n those developing 011 potato. 

DISEASELIKE INJURIES CAUSED BY EMPOASCA FABAE 

The injury caused by Em.poa:wa laoae is usually characteristic for 
each species of plant injured (figs. 8, 9,10, 11) and often results in 

http:broadbel.ln
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the partial, sometimes in the total, destruction of the plant. That 
the amount of injury 'which fabae causes to its host plants is directly 
proportional to the number of insects present on these plants was 
shown (98) with hairy Peruvian alfalfa and with Kansas common 
alfalfa in 1931 (fig. 12): . ']'hut the diseuselike injury 'produced on . 
alfalfa by fabae is not systemic was shown by n test illustrated in 
figure 13. Adults of the potato leflfhopper ('onfined to one half of 
an alfalfa plant caused no injurious effects upon the remainder of 
the plnnt. The early stages of the injury to an individual lettf are 

illustrated in figure 14. 
This injury Ilsually 
begins with (liscolora­
tion along the midrib 
of the leaflet. As the 
injury progresses the 
distal end of the leaflet 
is the first to die. 

From a study of the 
feeding habits of E'ln-
7}()aBC({' fabae (113) it 
,,,as shown that this 
insect feeds .on the 
phloem tissue or xylem 
vessels, which reHults 
in a more serious in­
jury to the host plant 
than that cnused by 
other species that feed 
only on the mesophyll 

li'mURE 8.-IlIj\ll'y to cowpea by Empoa,.~ca tllbac; 
tissue. l'his speciesillfl'sted lenf nt left. 
is therefore the most 

inj:.rious domestic empoascan species as well as the most generally 
known because it has been proved to be responsible for certain strik­
ing types of diseaselike injury, resulting from physiological disturb­
ance, on many plants of economic importance. 

In addition to the more destructive type of injury caused by this 
method of feeding, the wide range of host plants of E'mpo(l8ca fabae 
and the additional number of generations (94) which it develops 
each season are extremely significant in explaining its extremeabun­
dance and therefore its importance in comparison with its close 
congeneric relatives. 

On alfalfa the diseaselike injury caused by Empoasca fabae has 
been commonly known as "yellows," "yellow-top," or "lettfhopper 
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:yellowing_" It is preferable to refer to this as potato-1eafhopper­
injury (100), since th(, h'rm "ypllows" or -'.'"pllow-top·' lIsually car­
ries till' inf('l-ence that a "irus or bacterial disease is inyol\-ed, llnd 
beclluse nlriolls shad('s of pink. rNl. and purple, as well as ydlow, 
are usually presl'nt. On potatops the injury is known as hopp('l-­
burn, 1eafroll. or tipburn_ On peanut it has prodwed a condition 
sometimes called pouts, which is known to be \1IOrt, eOllllllonl.\T eaused 
by thrips (tn") _ The common symptoms of the' disl'agdik(, injury to 
lwanuts (tJ) eaused by jabal! are a burning of the tips and the margins 
of the lean's and a Yl'llowing and dwarfing of the foliagl'_ 

FJuult~~ H.-Illjury til ,.-gglllant by BIII./lO(/;,<,·(/ {a/we; infested plalll: at right. 

This spl'cil'S has bl'pn rl'pMte\l as eauging S('l'iOliS datnilge to dahlias 
((J. I!lL l"('slilting in tip burning of lean's and dwarfing of growth, 
ilnd as causing a condition similar to potato hopperburIl on hollyhock, 
marigold (111). amI zinnia_ It has also lwen n'ported fl"OJl1 Bermnda 
by 'raten,hm (U~) as causing hopperburn Oil watermelon and m; 

doing con5idet"able dal1la~l' to folia~e 011 gladioli early in the season 
(U/J). From California. L('wis (/1) l'l'ported Empo({sca jabel(! as 
causing a fruit-spotting injury to nawl and Yalpl1eia orang('s, which 
Husso (JOn compared with a serious di,,('ase of the orange known in 
Sicily as fl'tola. and statell that it was probably due t.o SOlIll' species 
of 1~'mpoa8(,{l there. Seyere burning of tips of In,~t('l'ilf flol'ibllnda f. 
I'08Ca (Bean) H(>hd. it n<l 'Vi Is. b~' jablle was observed in 1DaD at Arling­
ton. Ya., anel symptoms of tip-killing and kaf-wilting \wre recorded 
in 1040 (11.2) from fipld obsl'rYations on youn~ seedlings of Rosa 
lnultiflol'Cl at Arlington EXIwrinll'nt If:lt'-n. 



III a [(',..1 l'Olldlll't,'d dlll'illg in;\:1 Ill) illlllltlll;,,\ t" tll\' di"pa"(,lik,, ill 

jllry I'HU-'I't! hy thi,.. Il'afhoppl'l' \\:1' dt'n,llllll'd ill Itali:lll rl'd do\'pl', 

()Il ,Jllly :!,j II ""'\,'rl'l." illjlll'l'd plallt !Ii!!, L'll \\a,.. prutl'l,lt'd fl'Oill tlH' 

ill'I'"t alld Oil (),'IIlI1,'r l!l, aft,'r it Il:lli n"'O\"'I','d it,..; Ilorillal gl'o\\,tll 

Iii!!, [til, it \\:1,.. I'l'lnfl',u,d, ()Il XO\','llllll'I' :! It \\,;1, agaill ""'\'1'1"'1,\ 

ill iIi It,d (Ii!!, 1j" 1. 

I'H\,\,..\Ih"IO,\ ,n 1'1 \'\1' IIbl',\-I'", 11\ 1,\11'0,\:,,(\ 1'\B,\r 

Frlllil tilll" til tilllt'/':"'IIfJ'{M" /"IJIII 11:1,. 11"1'11 'lhlh,,'tPd ,d' trall,,1I1it, 

till!! \;lI'ioli.., platH di,p(\"",., 11Iit IIItH of tilt' ,'xp,'rilll"lItal 1'\'id"llI'l' 

lw'I'I'II\(,<I lll'!!atin', .\- plI-.iti\'" ,'\'idl'l)(,(', ~lllIll'i,· I ,'!/) I'l·port(·,l. 

frllllll''\IH'['illll'lIl'' itt .\lidtig':III, tIt:lt illlll'lIlnti"'1 tl'"l, ",IIO\\t'.! th:lt ,n,l­

lll\\ '/\\:Irf di-t':l'!'!lf J1"tatlll'" \\,a,. ,'all"I'.! Ily a \'irll,. tl'all,.1l1illl'd II." 
11l1':tl," "I' lllht'r !!I':lfh :tlld 11,1 lit., putalt, 1l':lf!topp!'I' l/~', i,,/m,) alld 

till' p"Utlll lll'lfid (.1/", 1'",;/,1,"/11 '"/"I"'/,,I;j) , til!' fOrtlll'" III·ill,!!' til\' 

I't'li"r I'ltITl"t', Illn 1~I:t('k', (',\IH'I'illH'lIt" I /fi) to trall:-Illit tlw "ii'll:- "I' 
thi" oIi,(':\",· \lith ,'"I,." !!:lYl' 1Il'!!:lti,'" ("'id"ll,'(', Faj:trdo I ill n'· 

jlIII'l,'" 111:11 tl'l,lI, II illl '''/'''' ill IIII' 11':l1l"lIti,,-joll lit' 1111"-,11" tli ..";t-,, ,d' 
tilt' 11(':111 !!;\\" IH'!!'ati", l't"'ltil--. ih'i('I'I",' t.'dl, itl ('XIH'l'illll'lIl" ill I Ill' 

11'1l1'''IlJi---11l1l ,,[' 11I1l':li,' of d:tld.i:t-, fUlIlld tltal it 'I'a-- lIot tl':1I1'lllittl'1I 

".\ t,'/, '. ,1"ltt'''I' ( :!J ,-t:tll'd tltnl :"1 ;t\":lilnld .. ('\'i"('II"1' illdi":I\l'd 
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that the pnthoiogiclli symptoms call~t'(1 by jabae on fora,!!\.' It.'gumes 
were not due to the transmission of a vim::; by this insect. Tate (118) 1 

from transmission tests with jabal', eO~lcludpd that this species was not 
eapable of transmitting the virus of ollion yellow dwarf. 

~~[POASCA. FAUALIS DeLong 

In 1H:30, Smith ami BarkN' 111.,1)) frolll obl:cnatiul\!:; on the "yel­
lows" dist'as(' 01' twall'; and related plants in Haiti, found this y('t'Y 
St'W·!'l' \,)(':\n \lispas£' to II(' ca\lsNl by til(' fC'(\(ling of :l small gret'll It·af­

FH;t'ln: 11.".lnjury to .lallnll\·~(, pagO([:I-tct:>c (Sopltoru jfl/HmicfI) by B/II/)Oasca 
{(loae: injm'l'd twif! itt ll'ft. 

hopper of tilt' gl'!\U" 1:·/IIpoa.~c(/ and :,tatl'd "It apPt'al'l'd likl'ly that a 
yellow ('onditiPll of ndjacl'nt 1)('lIl1l1t", jllfl':..tl'd with tIl(' ,~lIIJH' Jt'ai 
hopPt'l"s was J:l'latpd to the lwall yellows." This h'a fhopP('I". d('sl'ribecl 
by D('long (l.ll :IS Em I'()((:«'({ j{(!J(tli,~. wa,; I'('porte\l ai' "extremely 
abll Illla lit lIthlil bt'alls alld sWel·tpotato('!" and the 1Il0",t important 
"I)(,l'ies of ('collomil' l(laf huppt·r in Haiti upon trlld\: crop;::' This 
!"llI'I'il's 11:1:' \1I'1'llillplltitil'd from slw('inll'll:' ('"III'I'ted by F. )L ,ratlle,\' 
in .W;3(j 011 bl'all in )laY:'1!llPZ. 1'. H. It ,,'as t'Pl'()I'\Ipd hy "rokott 
(/;!/J) ill the jist of insP('t" ot PUl'rto Hi(·(/ :IS ()('l'IIITing also 011 Sa· 
bt1llia .'ll'lIlIIlirllll'tl. hl'l'!. \'al'!'oi, cO\\·lwn. malojillo. nwlot). l11orl1lng­



;):~ T~:l'1I:\I(\L nn.Ll-.Tl:\ ",;.0, 1'. :" llEI'T, OF ,\liHWn:rrm: 

!..d0 I'Y, potato, lolJa(,('o, :llld tOlll1l10, III till' [,I'por! of til\' 1'11('1'10 Hi('() 
Ex pl'l'illH'll1 :-;1:1 I i()11 1'01' UJ;~!J ( ..1) I:', /fl/,({I iN 11':1:' 1'I'l'OI'(il'd 11:' iIIj IIl'i II).!' 
tht, 11'11 I'\',., of "'1111111-;-('1'1\('<1 1':ll'i('!i(,:-; (If lilll:l 1)\':111:-. II'llill' 111I'~(, of 11II'W'­

\ tt,l HF, lq En\\f'[ Df inft':--.l:nh))1 hy J:ntJ,'"I,\'I·" fIJ/HlF Illl \'P;,!t'tHllYP\Y 1)n.1Hl,~n1tlod 

IIlnlll" .. I' hail'.'" "''i'!lI'inlJ :I Il'n I 1':1 (II :lIHI ,K:1Ii~n" •·.. 111111011 :t1I':tII':1 un ill 
1!I;:1 : ,I, 1'lIillr,·~( ..d: " ..1\1 :Idllll,,: t', "'0 ndllll": d, '11iO :td'III,.: '. 1I1I!':l,~,'d plalll, 

lIal ural inl\'''I,1l jllll, Till' pl:UH" w,,\'t' I r:l11"i\'l'r.'d \'\'11111 lipid '·'1;:.." I ,,1\I,i1wh 
JlOWtiJ'I'IIJ ... fot' pholngl'aJlhill~ tI:!:lin"'l a h:tt'k!!l"ullud I'lIh'd illt!! l·f'Jot ~iplnl't;~. 

I,\rr"r 1',,,,, :11111 .1 .. hll""11.1 

"'l'l,dl'd \:1l'il'lil'-; IIPI'(' illfl"t\'d bllt 11111 illjlll'l'l!, It II':I~ al,." l'\'pol'lPd 

thnl tit,· ,n·llfIIllllit :l11l1 II\(Jltlill!-!' of tltl' 1(·:\\'1'" :lP\ll':lI'\,t! III hI' [':11",,·11 
by tit!' rl'l'dill!! ()r llli-- ]1':1 I'hop[ll'1' ilild lI()t 11.":t I'll'll,.., 

http:nn.Ll-.Tl


HOS1' PLANTS OF 'l'HE GENUS EMPOASCA 33 

EMPOASCA F!LA-MENTA DeLong 

DeLong (.!,~, p. 4.1) described E'm,pOa8C(l jilamenht fl'om spl!cimens 
collected in Ot'egon and "'nshington. It was Ilth'r designated by 
DeLong as a high-altitude speC'ies, occulTing nbun<1antly on crops 
growing at +.000 to 
(i,OOO Jeet ell'nltion. 
b II t sl'ellling to be 
8('al'('(' nt altitll(\('s of 
les8 ilum 1.000 feet. 
It has also bel'n .iden­
tilil'd by thf'. authors 
i n collections fro III 
Canad:t and fl'Olll the 
following "'I~s!ern 
States: Al'izonn. Cali­
fOl'llia~ Co 1 0 l' a (1 0, 

Idaho, Montana, Nf'­
"!Hla. X e w )I('xieo, 
Orpgoll, Ctah, 'Yaslt­
inpton. and "ryollling, 
It has lwen reported 
as abundant 011 po­
tato. bt':m. and sligar 
bel't f'SI)('cially. alld as 
O('(,I1I'1'ing also on al­
falfa, arti('hoke, ear­ B 
rot, C'lIC'lImher, egg­
plant, herhs. pa rsni p 
(.Japanese). sq lIash~ 
SWl'ctpotato, and to­
mato, It- has also bl'en 
i(h~ntilil'd from SIll'('i­
l1l(>ns ('01 Il't' tl'tl b~' Eo .J. 
JInrnbl('ton in Brazil 
on lwan foliagf'. ('otton 
plants. Ll'guminosal'. 
grassl's :lIld \\'('Nls. 
and "S\\'l'l'tpotato 01' F'[m'H~~ J3.-Dist':tSl'like injul'Y to alfalfa by Bill' 
soybl'an.·' /lO(/.~(,(/' fa 1)(1(' not systelllic. C'agt'S on't' shont~ of 

Z a II III l' Y l' ran d tilt' ;:nnw J1lnnt: A.. inft,::::tcll; B. uninfl'stc(l. 

Kearn,; (/.JII) l'('pol'h'd 
negatin' 1'l'';lIlts in aU(,lllpts tn tram-alii! benn ll1osait' with IUrtlllcllta, 
as did also n~'kstr:l anl: l'/hitakl'r Uf') in nttl'lllpts to tl'ansmit" yal'i-
OilS pot a to \. i rUSl'S. 



Tid:, :'pt'('ip:, 11':\:' 1'{'lll'l'd Oil potato alld alfalfa at .\!'IillglIHI, \':1., 

(!'Oil! Ilwtt'l'ial illllllll'l('d fl'oill Cali fOl'nin and :-;tlldipd in ('(llllpal'i"()1l 
of f\'pdillg hallj", (Ill :!lfnlfa and ('Oll'p('a, It la,lollg" 10 thl' ).!TOIIP of 
",hil,1t 1':I('h "IH'('il':-; pwdll{'p" a dl'linitl' "potl illg 01' "t ipplillg 011 tit!' 
11]1[1\'1' "" I' r:II'{' (Iig, I"', l,hal'al'tl'l'i,..tit' (I\' til,:, :-pPI'il" ",hil'lI f!'l'd (Ill 
I1H".. ophyli 1j"'''I1I', 

1:'IIIj!O/I'" '/1 rl,,,,!!/,ii \\':1" di"I'I'i1ll'd ill l!l:\~ (:,' I fl'Oll1 "lwI'illll'll" 
l'oll('I'lt'd 1'1'11111 ('otton at Ililll'llI', II:dli, It h":- hl'pil id('lItiiil'd b~' 
till' :IlItllol''' 1'1'11111 'PPI'illll'll" l'ld\t,('tpd II," E.•1, Ilalllhlt't1l1l ill I\):q 

FII,I Ill' 1 I 1...1\\\',. "I' all'alf1\ ,,1I .. witH! 1 II !'arty ":Iag'"" til' illjlll',\ h)' 1:1111""''«'" 
1'11/"(\ ('0\1111:11','11 \I'illl I/:) IHlI'IIIat l(';Ii' 

lilt {'ott(lll pl:lllt, ill ,'i,'O,.:I, .\lilla"·(;I'I':!l", Brazil: :t1:-0 1'1'11111 a :-illglt, 
~p('('illll'n ('(lIIt'I,It'd hy I~, II. B\':III11'1' ill W:H at .\Iohil!' Bay, .\Ia, 
(),IHll'll 1\ i I I'PIHII'tl'd '/fls"!II,ii a,. (lI'('lIITing (J1l ('otloll in PUt'I'tll 
Ril'P. 11;\lllbll'l1i1i alld ;-';alll'l' (.~IJ) n'fH1l'tPd it a:- a 1J\':'t of IlIillOI' 
inl[l(ll'tall('1' 1111 ('oltoll in 1l1ll'thl':I,tt'L'n and :-Outhl'I'1l Brazil. 

1;'IIII'(la,~(ll IIFt/iflll./ \1':1:' ol'igill:!lIy dt':-('I'illl'd by \\'al:,11 ill 1"l;~ 
(l.!./l tiS ('h/tll'tJllf If/',/ "ftJ/i!/III/ ill ('<1I1111'I,tilJll with a di,,('u,..:-ioll of 

ti,'l' hlip:ht of appll' alld [ll'ill' Illld it,.; [ll'ollllhll' ('a I ':'1':', This "Ilt'l'il':' 
l" all npplp h'a nloPIH'I' ful' whit'h. tltt' ('01 II III 0 II 11:11111' gl'l'I'1l appl(' 
!1'afhtlpPl'I' \\:1, Pl'o\,u"'l,d by \)pLolIg (.!Ii) , It 1l\'I'I'Will\('I':' ill the 
l'gg "tagl' ill tIll' nppll' (wif!' Hlld 11"1('111''' ill 11ll' "p"illg, It 11:\': bprll 
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reported us abundant and destructive OIl cultivated and wild O'ra­
taegus and as occurring on pear, prune, ancl plum in Vlll'ious locali­
ties. It llllS bee]} identified in collections from Arkansas, California, 
Colorado, Idaho, Illinois, Iowa, Maryland, New Hampshire, New 
York, Ohio, Oregon, Pennsylvanin, South Dakota, Uta1l, Virginia, 
and 'Yisconsill and has been reported in conspicuous numbers on 
apple tl'ees ill inadequately sprayed orchards in Cannda,H 

This species has been 
('ollected in the tmp 
lights at Arlington, Va., 
and has been l'l'Ill'ed from 
nymphs collected 011 np­
pk It has also been 
identifil'll in eolll,ctions 
fl'oll! trap 1 i g h t s at 
Knoxville. Tenn. It was 
l'l'ported by F. F, Smith 
(112) to be breeding in 
lal'go numbers Oil ram­
bler l'OSe tit "West Gron~, 
Pn., and adults were 
I'eared by him in small 
n U 111 b e r S 011 butterfly 
l'OSl'. Fl'om studies made 
of COmplll'lltin~ feeding 
habits it was found (llJ) 
that IIHdiglla feeds pri ­
marily on mesophy11 tis­
sne and causes a "cry 
finely pep per e d stip­

FWLTltt; l;:i,-ltalian I'Ct! cluvel' plunt sm'crelypling 01\ the Il'aws. 00­
injlll'p.tl hy E/IIJ!oa,~c(£ fa/we; photographed::IN'\'lltions III II d e O\'el' 
.TlIly 20, 1933. 

sey(>ral years on hatch­

ing of 1/loligna on apple established May 1 as the eatliest hatch­

ing d:lte at Arlington, Ya.. only one genemtion a yellr being noted. 


EMPOASCA OBTUSA Walsh 

The specie:; llescrib(>d as E1npoaBca obtlWZ, by ·Walsh in 1862 (183), 
in ('ollll('ction with fire blight investigations, is a relatively large, 
bl'oadht'uded species that is apparently yery common on willow llnd 
poplnr. It has been recorded also from alfalfa, apple, birch (Betula 

It !WSS, W. A, FItl'\T ISSP.CTS O~' TIlE SE.\SOS 193a IS OST.\ItIO, C'anndll Dept. Agr" Cnnnd, 
I nR,,{·t Pt's! H(>\', 1i: H-5~. Hl3\). [Processed.] See P. 46, 

http:injlll'p.tl


/111/ ,I ~Ii"Il\,), 1"lttUIl\' "od. g'I'a","-, ,,1lt'I'p.latll'l'l (fI""I",i" 11I/,fIIlS/i" 

/u/i,/ 1..), awl \"in~'illi:\ ('I'I'!'!!,'I': ;1t,,1 l'l'IH'l'll'd fl'ollt (~II\'II('(' alld 

:'t'UIII till' fllll,," ill,!! :-'[ntl''-: .\\aII;11l1:1. Califot'llia. ('ollll'ado. C()II­

lll",ti(,tli. I >i ... tt'i"t or ('"ltlllll,i:l, \lIilloi", TOII:l, K;\II":I". :\laiIH'. ~l'\\' 

1l:\llql"llin'. XI'II ,Il't''-''Y' ~I'\\" Y'II'k. ()Ilio. 1"'III1"yl";IIII:1, :-'011111 
(:tl'oliIlH. '1\'1111\'-'''1','. \"i!'!.!'ill)n. :111.1 \\"I"("Jlj-.111. TIIi" l"Il('I'i('" IIa" 
1"'('11 id('lItilil'd I'mlll Illa(pl'ial 1:11\('11 ill tl':1pli,!!!tI:-' at .\I'lillglilli. \"a .. 

at :\1:lttIwlt;\I1 :tlld \ lay". Kal"'-. :l1l1I :11 Kllil"jill'. '1','1111 .. :tlld fl'olll 

,\illd tl':tp'- :11 .\l'lill!!lilll. \':1 .. alld (',dlllllhtl". Ollio, 

11',[ 1:1 I,; ~all" [lali:lI. r,'" d,,"l' pIa III ;1- .. lln\\" ill 1i!!llI'" 1;;. I'll 11,\' n't'",,'n'''; 
ph4l1n:'::l:lplll't1 (ktobp)" J!I. 1~1:!:L 

1',111'11 \"1 I I' It' \\ IF ()1IH111 

FI"I"""'" j"'!",:,,!t \\;[ .. I1"""'I'il1\'" ill I!J:\';" 1\11) 1'1'10111 -'P('('illll'lI-' "I'!' 
l."tl'" 1111 ( •• ,.;", /",/",,/,,1 L, al ,\I:tY;!l.!'III'I.. I', I:', alld 1'<'1'"I'I ..d ttl II(' 
:1""'"'i:III''[ lIith till' ""III\I'lly lOp di"I':\-'(''' "I' papa,':I. III ":I!.!'(' "'lll'l'i., 

Illl'IlI"':1 al IIII' 1'lH'l'lo Uj,'o .\!!l'i'·I1II11l'al (-:.\ 1'l'I'i 11\('111 :-'tnli,," I"IJIII 

:/." 11\'IHlltC'l'" ~tlllltill!.!; "I' !,:IPll,l':t pl:ttll', :lIId bll'l' ',lllIptl)lll:- 1'1" 

·'·!It!,litJ!.!' t11"~t' Ill' l'lllH'''.' IIII' dl·nolo!'.·,!. 

I),·I."I,!.!; dp,nil",d g"'/Hul""I"tlltir/ ill 1~1:~1 (!;. JI, !ll frlllll "p"I'i 

ltll'I," ,·,,11.'('11'.[ ltt .\I~lil"'. 1\'/111".""':1111:1. :llld '('.'11 IH''''''.', hilt Itl! It(!~l 



"­.) I 

!,Lilll I\II~ 1l1I'tlllllll\',J. III 1\1:\1 it lIa' n'an,t\ 1'1'0111 1I,\lIlplt, "IIII",'It'd 
h,\ .\1. \', ,\11111(111\ Illl IlutflllT" rI, /1,,;,/, \ '\1:II',lt. :II Co!tllltllll-., Oldl). 
:':111'1' It 1\:1' n"'IlI'dt'dl,,\ KII"\\ Ittlll II;';) f'"1I1 ('11111, :1I1t! h,1 l)tI\id~(!Il 

alld I.alldi~ I:,', 1'1'0111 1111' n·ll~ ,J\' n \\;\'11, ('"Ji, r" '/.//,;'/'"",; ~al1dh .. 
111 (Ilti", Tlti~ ~IH,,'i,', 11:1' 1)('('11 iolI'1I1Ili,·'[ 1.,\ 1111' :tllllllli''' ill llli~"I'1 
1.IIII'lIlh 1'1l1l,"'llllIJ'> 1'1'''111 (',,1"1':1"0,1,,11:1. :/1111 KIIII';\-': 1'1'''11) ",dlpl'l j"lI-, 
'I\! "dlll'\ 1'1"1'111 .\l'lill!.!ttlll. \':1 .. ~"tlli;t, \, Y.. \\,i"'OII,ill 1{:'1li,k \\,j,., 
illlt! \'111l'1:llnl '-';lalj"ll. (llll:ll'io, :lilt! flllill ,·"III',·lill"" IJI' 11';1]lli.!.!hl 

hi 1~1 17 ~~UlH" llaliatl l"l'd t !n\t't· plaltt a .......1111\\11 ih Ih!ltI·t'~ 1;-1 ilnd Hi, l't'IIl 

f( ... ft'd Ii,' 1>/'1,1II''''t ' / Jfl",!t (Ire f )ctnlH'l' Hi. l!1:::;' tllld :I!!:till ....()\Pf(·I.' iHjnl'{'d: 
I'llIt!o...,l'apl1·" :\u\l'lllIH-r '2" l!)::;~ 

Illal ..ri:t1I:d"'11 :11 ,\l'lill!.',IIlII, \':1 .. K,,"\.\illl'. '1'1'1111 .. :lllll ('IIpl'l',\\':II,'. 

(;:11',(,'11 ('II.',II;\.'~,:l1l<1 ~1:llIh:tll:\II.I\;llt,. 

1.\II"lh( \ ('[[((,\\1>11 (,illdl!' 

F"'i"«''''I,' "1"'''/'; \\:l~ '/."''1';111,01 II, I"'!)' ;.~l 1'1'''111 ;J ~illglt' 
h-lllal,· frllld \<'''1'1''( lIill" '\I:I~-, It Ita' '1111'1' h"l'lI l'I'I'IlI',!t,t! fl'ulll 

Ill,!'I':ln'('lI- \I'!.!I'lnlillil ill (">lIIlI'I't;"IIl, I'nlill I":I!'I;: I'II'IH ill XI'\\' 

1I:tllljh!tll"" :llld 1'1'11111 :II falf:1 :1 lit! :Il'li..1lt.kl' ill \'il'!,!·ill;:l. II 11:1,1"'\'11 

loll'ltllli".! 1'1"'111 ,·"IIt,!·tlfllb ,,!, tr:ljl li!..!lll 111:!I!'r;;)1 1'1'0111 K:lIl-iI' :11\,1 
\'!I'!!ll!I:I: ;d,.. fr"IlIIJll'!'r'II;IIII'fJll~ ,·"lI,'<'l;flll- I'l'<llll "llt"I' '-';11111'" :i­

f"II .. 11 - ' .\ l'kn'~:I', ( 'I ,If 1\ :1./", t II" 1);,11'1.-( Il I' ( '1111111 tI lin, .\ 1:1 i III', .\ I:I~-:I 
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chusetts, New Hampshire, Pennsylvania, Tennessee, llnd 'Vest Vir­
ginin. This species has been renred nt Arlington Experiment "Farm 
from nymphs collected on black locust (Robinia pseluloacacia L.) in 
Pennsylvania and Virginia, und reported us reared from R. pseudoa­
cada by "Tilliam L. Putman at Vineland Station, Ontario. 

E~I}>OASCA PLEBEIA DeLong and Davidson 

DeLong and Davidson (31) recorded EIllPO(L8C(t plebela in the orig­
inal des<'~l·jptioll~in 1935, fl'om Arizona, Florida, and Haiti, but 110 

host plant was mentioned. 
In 1987 it was relll'Nl lind 
identified at Arlingtoll: Va., 
from nymphs eolIeC'tccl on 
papllya (Ow'iea l)((pay(t L.) 
and on ('cstl'um SI). in Flor­
ida by G. "\l"'. Barber. 

ElIlPOASCA RADIATA Gillette 

E'mpoa8ca 'mdiala wa~ 
originally describecl ill 1898 
(45) from sl)(>cimens col­
lected in Colorado. It "was 
later recorded from the Dis­
trict of Columbill~ )lal'Y­
land, }\fissoll rio Tennessee, 
and Texas, collected from 
g-raSSl'S amI herbueeolls yeg­
etation, with no definite 
records of host plants until 

1"ll1ntt~ lK-Rtip(llillg' IJl'OthU'l'll 
l('utlt'( h~'fjIl/JlolI.s('(r filllll/CII/ll 

on :tlfalfa 
dlll'jllg :!-l 

recently. when this species 
was l'l'IH'ed. ill In3!). at Ar­
lington, Yu., from nymphs 
collected on mi nt (JIelltlla 

cl'i,~pa L.), horselllints (Jlollim/a did.'lma L., M. mollis L., and J/. 
1}ullctata L.). sug-e ('....'all·ia otfz'r'inali8 L.). and valet'ian (raleriallCt 
otfz'('illuz.is L.). In 19+1 two speeimens of J'adiata were taken in the 
trap lig-ht;; at ArLing-ton Expl'l'inwnt 1"U1'I11. Ya. 

E~IPOASCA RECURVATA DeLong 

The ol.·iginal tlescl'iption of Em-PO({SNt reCIll'l,'a.ta in 1931 (124, p. 38) 
1'ecol'(~~d two male speciJlwlIs eollected at Cla.rksviH(', Tenn., but 
no host plant was mentiollt,(I. This spe('it~s has been identified frnm 
collections mude in C'alif('l'nia, FIOI·ida. Illinois, Kansas, Kentucky, 

http:reCIll'l,'a.ta
http:otfz'('illuz.is
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Millnesotll, .Missoul'i, New YOl'k, North Carolina, Ohio, Pennsylvania, 
!';outh Carolina, Vil·g.inia, nnd ",Yushington, D. C. It has been col­
lected on alfalfa, bean, chickwl'ed l cotton, dock, nettle, skunk cabbage, 
swel'tclo\'('r, lIud wild elll'rry, and was found at Arlington, Ya" 
dUl'ing warm periods in wint.el· and early spring, feeding on tender 
shootl; of wild honeyslIckle (Lonicl'lYl. japonic(l. Thunb,) which was 
partly eon'rl'd by dried leaves. It ha:;; been fOllnd abundant late 
in the tluhunn in Virginia on ehr.r~anthemlml, on which it wus caus­
ing a lIIottling of the 
I('a "('::;. It has a Iso 
bl'l'll ('oJlel'ied jll I be 
trap lights :llId ill a. 
wi lid tmp at: Arlillg­
I'on. \'n., and in n trap 
I i gilt at Knoxyille. 
'1'('1111. It .II n B bel'll 
\'(':ll'pd from tll(, fol­
lowillf!' hosts: ,An'\('\'i­
('all spilH'llard (Aralia 
i'(l('e 111 08a L. ) , A.ster 
"pp.. bell ado n II a 
(.: l.t 1'0JIa b l' II ([ don 11 (( 

I;.). hind\\"('('d (l'on­
/'0/1'111118 sl'pillin L.), 
eastoriJ(.'a \l (Rici 11118 

('OIl//il/lIIi8 L.). eo\\'­

Pl'H. () a h 1 i a ~ 11('111 P 
{('({lIl1abi... ,II((tiNI L.). 
I lid in II IWIII P (~l JI()l'Y­
111I1II C(/Ili/abinliin L.). 
111 i 1\1' (J/I' 11 tIt (( cl'i8pa 

1"lla'ltt: )f),-lnjIllT ea\l:;;\'(1 by NIII/I/)(/I$('ft rCCllrVfl/a.L.).I'CI'illa vt',I/llwides 
to the mi(\rih ~.r a e\)\\'p~'a I('al' wh('n coutillt'd to

L .. potato. sag(' (.';"a/­this host plant. 
ria hi8panic([' L.), 

squash «(Yu('lIl'bita m(t,dJlW Dueiwsnl'), stL'awflow(,'l' (lleliclt1'!l8111n 

sp.), SUllflowl'1' (lIdial/tlL/{8 (fllllll/l.~ L.), sWl'etpotnto, and wint(,l'green 

(O({llltlte)'ia, 1))'OCllIIlbcIl8 L.) . 

. It was abo I'pan'd Oil bl'lladlwlIlI (J';'·il/ faba L.) from eggs fl'om 

n female adult eolleetl'd on alfalfa nl'aL' l!'rederit:ksburg! Va., May 6, 
1940. in alt nttt'l\Ipt to l'l'cord the eadie::;t seasonal occurrence of 
",'IIlPO{[s('(t tabac. Tht' injnry (':\\Ised by this specil's to the midrib of 
n cowpea kaf wh('n confined 10 tllis host plant is illustrated in figure 
19. Tlleinjl\l')' callsed wh('J) COJlfined to potalo (Jig. 20) would uppeuI' 
to justify furthel' study. This 51)('('i(:':<. like E. jabal', apparently 
feeds on the phloem of its host plants. 
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El\1POASCA SALICIS Wheeler 

The !;pedes ElIlpo(lsca saUcis, which was described in 1937 (11&6), 
i!lls been rellr\ld from nymphs collected on willow Ilt Arlington, V11., 
and has been taken in tl'llP lights both at Arlington, Va., Ilnd 
Knoxville, Tenn. 

EMPOASCA SATn'AE Poos 

Poos (96) described E'I1I.poasca sativae 	in 1933 from specimens 
{'ollected in lnrge numbers on alfalfa in 	KansllS and LOIdsilllla. It 

has since been identified 
ft'om collections on alfalfa 
in North Cnrolinn, Ohio, 
and Yirginia; from sweep­
ing ill II n n pple orchard and 
frol11 collect ions on grape 
at Arlington, Va.; front 
jJ[e7iZolll8 indica (L.) All. 
I:t Baton Ronge: Ln.; on 
banuna dehris at Philndel­
phin, PIi., originally from 
Honc1l1l'as; fl'om Cent1'o­
8cma sp. and indigo (!ruli­
g.olem sp.) in Puerto Rico; 
frol11 cotton plants in Bra­
zil; Ilnd from miscellaneous 
eollections (no host plants 
recorded) fro m Arizonn, 
Califprnia, and l' e x as. 
This species has also been 

Fwl'lu,; :!O.-lnj\11·y to llotato l~'atlet by Em- taken in trap lights at Ar­
!loa.Yea 1"('('111"1"(1/(1. in a ('age. lington, Va., and at Knox­

yille, Tenn., and was tenta­
tively identified by P. 1Y. Oman as E1IIpo(ls(,(t n. sp. near abrupta fl'Om 
specimens taken in an airplane trap at elevations of 500 and 1,000 
Jeet at Tallulah, Ln. (46). Adults of 8ati~'ae have been reared and 
identified at Arlington, Va., from nymphs collected on alfalfa by 
NOl'll1l111 Allen at Bnton Rouge, La. 

EMPOASCA Si\IARAGDULA (Fallen) 

The specil's originally described fro111 Sweden by Fall~n in 1806 
(¥?) as Cieadn sJ1Uv'agclldn waS Intl'1' described as Em.poasca smamg­
d1l7((. (Fnllen) by Gillette (45). This is a species of wide distribution 
throughout Europe as well as in Canada and throughout the United 
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States, where it has been recorded from Cllliiornill, Colorado, Con­
necticut, Muine, Michigan, Missouri, New Hampshire, New York, 
Oregon, Pennsylvania, Tennessee, Virginia, and Wisconsin. It is 
common on willow nnel occurs also pn alder, birch, 01'atacg'lts 1'ivltlal'is 
Nutt., linden, poplar, and sallow. It has been taken nt Arlington 
Experiment Farm, Y n., both on willow Imel in the trap lights, and 
has l?een identified in a collt'ction from trnp lights at Knoxville, 're111). 
This species Ill\S recently been identified in a collection received from 
'Yilliam L. Putman, who reported finding it, both flS nymphs and 
tIS lldults, on an unidentified willow spec-ies grown as nn ornamental 
at Vineland Stution, Ontllrio. 

EMPOJ\SCA SOLANA DeLong 

Bmpoasca solana was descl'ibed in 1931 (fJ.~, P ,50) from two male 
adults collected on potato in Louisiana. It breeds ubundantly on 
potato and pigweed (.thnal'anthus 1'etl'ojleoms L.) at Arlington, Va., 
and has also been reared from nymphs collected on the following 
hosts: ilstm' sp., black nightshade (SoZan1llrh nigl'lt11b L.), 0 cst1'Wl1b sp., 
chnyote (St'cllilf;l)1.. t'du7e (Jncq.) Swnrtz), Mexicnn tea (Ohenopodimn 
mnbl'osiohlcs L.), papaya (Om-iea lJapaya L.), pokeweed (Phytolacca 
>ip.) , and sweetpotato. It was reported as abundant on cotton in 
Louisiana in 1937. It has been identified from collections taken from 
alfalfa, castor-benn. chick-weed, dahlin, lemon trees, nightshade leaves, 
sngar beet, willow, und weeds. 'l'his species WfiS also identified from 
specimens taken in 1936 at Philadelphia, Pa., in a cargo of bananas 
originally from Guatemala. It was also taken in an airplane trap, 
at elevations of 2{)0 to 1,000 feet, in Louisiana, and from trap lights 
in Kansas, Tennessee, and Virginia. Other records on the distribu­
tion of this species indllde Arizona, California, Florida, Georgia, 
Kentucky. Illinois, :Missouri, South Carolina, Texas, and also the 
Bahamas, Honduras, lHexico, Panama, and Santo Domingo. It was 
l'epoded in Hawaii (;21) ns causing considerable injury ("leafhopper 
burn") to potato, ,,'atermelon, and castor-bean and "stippling of 
chlorotic spots" on Ll1nw'antlnts. New host records recently reported 
(11) for Hawaii included solana, in abundance on lettuce and on pea­
nuts; and also as most abundnnt nnd causing "hopperburn" on bealls 
in hot, dry seetions such as LualualeL 

Some eyidence of feeding injury to potato by this species (fig. Q'l) 
in confinement wns observed at Arlington Experiment Farm. Fnr­
tll('r studies of the feeding habits of this species seem justified since 
it has appeared to be more abundant tlllln fabae on potato in early 
May in the vicinity of Charleston, S. C. This species, as well as 
fi'lbal' and 1'('01lI'I'ata.. nppnrentl~' is n phloem feeder. 
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In transmission I.'xpl.'!'ill1l'llts cond lIetl'd in Ha waii (10), solana col­
lected on papaya gave negati\'e results as a possible vector of a virus 
disease of papaya. 

E)[POASCA THIFASCIAT.\ GillcLLc 

/~'IJIII(}f/S{'(( t/'ij1l8('iata i" a (,OlllJllOIl "pt'cit',.:; Oll cottonwood (Populu_~ 
ddtllidl.~ ~[nl'"h.) :tlld Lombal'dy poplnr (P()I>'1l1u.~ nigra. itali('(L 
l\I1Il'llch.). It "'11": dl'sl'l'iiJed ill It-'08 (.!.') fr011l sLWcinlPn,.:; from Kan­
sa,.:;, I1linoi:-:, Hllli I(l\\';l. It !las lJl'l'll rl'cllrdl'll also i'r011 1 Al'izolla, 
Culol':tlln. CIlIlIll'('(ietn. ~fn,.:,.:n('ll1l:-:t,tt", ~[i""()lll'i, Nt'\\' ,Tl'l'!"t'y, Xt'w 
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York, Ohio, Pennsylvania, ancl Tennessee and has been identified from 
u colleetion taken in the tl'llP light at Arlington, Va. 

EMPOASCA VERGENA DeLong and Caldwell 

DeLong and Caldwell (30) described E'Inpoasca veJ'ge'na in 1934 
frolll specimens collected in Ohio and Illinois. It has been reared 
on stinging nettle (U1'tiC(t g1'Cwilis Ait.) in life-history studies at 
Arlington, Va., and has been identified from collections taken in 
tmp lights operated in Kansas, Tennessee, and Virginia, and from It 

miscellaneous collection taken in Pennsylvania. 

EMPOASCA spp. 

Since males are necessary for most specific identifications in the 
genus Empo(lsca, the phmts from which only indeterminate females 
were reured from the nymphs collected on them are not listed under 
any definite species, but are considered, for the time being, as host 
plants of Empo(lsc(t spp. They were Parietal'ia otticinalis L. and 
.Salvia (lu,.gtl'iaa(l Jacq. Host plants from which nymphs wel'e col­
lected, but not successfully reared to adult, are rose geranium (Pelm'­
g(Ynimn gmveoleJ/s (Thunb.) L'Her.) and crnpemyrtle (Lager­
,4roe!Ilia illd-h'a L.). 

SUMMARY 

Many species of EIIl,po(lsca cannot be definitely differentiated by 
eXll'l'l1ul 111()rphological characters but must be identified by sh'uctures 
within the abdomen of the male~ particularly the genital chamber. 
Coned identity of these species, basl'a 011 a special techniqll(': is essen­
tial ill asc{'rtainillg their economie status and capacity for causing 
illjury to their host plants. The study of the I'elati'-e seasonal abund­
ance, host plants, biology, and feNling habits of the species ilwesti­
gated at the Arlington Experiment Farm. Arlington. Va.. included 
the specifie identification of more than 50,000 male specimens of 
Empo((s('((. 

Records of OC(,lIrrellce and host plants of 13 forl'igll Sl)('cit's are com­
piletl from the literature because of tlwir ['eported economic impor­
tanc'e. Thil'ty-ol1l' domestic spt'eil's of which at least 15 haY(' injured 
plants enough to be considered economically important are similarly 
tt'eatt'Cl. Twenty-thrl'p of these species were reared at the Arlington 
Experiment Farm. TIll' number of difft'rent host plants from which 
these species W('l't' rea.red ranged from 1, for the less abundant em­
ponsenn speeies. to lOS host plants for fubac, the potato leafhopper. 
Thirty-nine sp(>cies of host plants had more than 1 species of Em­
1'O(f8(,(( reared from p:teh of them. Potato and SWt't'tpotato t'al'h had 



44 TECHNICAL BCLLET'IX 850, C. S. DEP1'. OF AG'HICULTUHE 

the maximum of 7 specic's reared from them. The wide variety and 
comparative.!y large Humber of host plants from which maIlY of the 
species of E·mpva.~('a, have been r('are<l r('-emphasize the economic im­
portance, both actual and potential. of nwmbers of this genlls. 

The. most important domestic specie:, of EmpO(l8C({ is undoubtedly 
jabal', whi.ch is olle of the \'ery injurious lw::;ts of fOl":lge-crop legumes 
and certain truck crops. It occlirs o\-er a wide a\'(~a and is often 
particulady abundullt ill the ea!-:i(>rn half of th(> Lllited State:::. It. is 
apparently tim most injurious domestic slw('ie:, of Empo((s('(t because 
of the JaL'g(> variety of host plants Oil which it ft·('ds. bt'cause of its 
ability to build up its populations rapidly IIndl'l' ian)('able conditions 
through a nUlllber of g(,lH'rations. lind because of its peculial' habit 
or taking its food il'om the phloem and xylt'lll rather than the meso­
phyll of the host plallt. At least two domestic species p'ccuJ'vata 
and Nolana) have shown eyi(lel1ce of having feeding habits similar to 
those of jabae. The disellselike injury caused by lul)(/I' i" lIsually char­
actel'istie 1:0L' ellch spe('ies of plant injUl'ed and is, aecol'dillgl) .. kllown 
by \'arious nanH'::l. E'. jabal.' has beell suspected il'om timc to timc of 
tran,.;mitting variolls plant disl'a::ll':O:. but most of the l'xperimental 
eyidt'll('e lin,.; bpPII in the Ill'gnti\·e. 
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