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ENTOMOLOGICAL FEATURES O F  1933 

The winter of 1932-33 like tlie preceding winter was not severe and 
te~i~peratures were not very low. Snowfall was neither heavy nor fre- 
quent. Warm weather came on gradually in tlie spring and plants started 
into grolvtli at  aborit the normal time. The precipitation was cot~sider- 
al~l!. below normal for  the months of May, June and July, a ~ i d  was much 
above nortnal for August and September. 

There was more than tlie usual amount o f  injury by cutworms; and 
climhing cutwortiis. particularly tlie variegated cutworm, Lycophotia 
margnritosa snthcia I-Iuhn.. caused severe injury to pepper and other veg- 
etable and flowering plants. There was the usual injury by tlie striped 

.-- cucumber beetle. Diobrotica vittotn Fabr., the cabbage maggot, Hyleml'ia 
hrhssicoe Bo1tcli6, the cal)l~age looper. ilxtogroplra brassicae Riley and the 
potato flea l~eetle. Epitris crrrrri~~rrir Harr.  

Severe dnniage to early sweet corn by the European corn borer, 
Pyrnrtsta. rrrrhiloli.r Ilul~ti . .  occurred in the region around Hartford,  and 
hy the Llesican hcnt~ heetle. ripilnclrna cwrttpta Muls., througliout the 
state. In certain localities, defoliation of apple and grape was caused by 
the rose chafer, .llarrodaclyia.~ subspirrosrrs Fahr., and of grape lhy the 
light-loving grapevitie beetle, Paclryrtcllrrcs li~cicola Fallr. There was 
moderate damage thrortghout the state l)y tlie corn ear worm, Neliorlris 
obsolela Fahr. Rose leaves and pear fruit  n-ere injured hy tlie rose leaf 
beetle. Nodorrofa ptrncticollis Say. anrl in Sharoti, rose was partially de- 
foliated by the green gold beetle, Chrysocl~zcs azrratrrs Fahr. l 'he Japauese 
weevil. Psefrdot-rteorrlrirrrf.~ srto.?rr.s l i ~ ~ r l o i s .  reporter1 last year, continued 
to  injure lie~iilock and ort~ntn?ntal sliruljs in \\-est IIaven and lias caused 

- similar datnage in L\'estville. 
The Japanese beetle, Popillin jnpotrira Newm., lias continued to in- 

. crease and spt-cad, and was ioutid for  the first tirue in Mancliester, hlid- 
dletown and Putnam. In Rrirlgeport tlir beetles were so a1)unclant that 

s grapevines, Virginia creeper, and roses were considerably injured. Injury 



by the Asiatic bcctle. Anomal<~ urivntnii.~ \Vaterh.. t o  untreated lawns 
has continued in the Westville region and has occurred a t  several other 
points in New Haven and West Haven. For  the first time definite 
injury by the Asiatic or  Japanese garden beetle, Azrtoscricn cnstanen Arr., 
has been called to our attention, where the adults devoured the leaves 
of hardy chrysanthemum. heliotrope, lemon ~ e r b e n a  and zinnia in a 
garden in New Haven. 

The Oriental fruit moth. Grapl~olithn fnolcstn Busck, was prevalent in 
about the same degree as last year, therc being a n -  increase in some 
orchards and a decrease in others. Peach orchards in the northern 
central portion of thc atatc \+.ere the most heavily infested. l'he eastern 
tent caterpillar, Ailalacosonta nflrcricana Fabr., has increased enor~nously 
during the last four or  live years. The elm leaf beetle, Galerticelln 
luteoln Mull.. causecl less damage than in 1932, but unsprayerl tl-rrs 'U 

were brown by August I .  in many localities. The European lesser elm 
bark beetle, Scolylus nztclti.?trioltrs hTarsh.. is now present in Connecticut 
a t  Darien, Greenwich and Stamford.  and Ferleral scouts have rrcently - 
discovered it in Pairfield, Meriden, Naugatuck and New Milford. In 
New Jersey this insect has been associated with the Dutch elm ilisease. 

Severe damage has been caused to red. Scotch and Austrian pines by 
thc Europeau pinr shoot moth, Rl~yacionin buoliano Schiff., in Fairfield. 
Middlrsex and K e u ~  Havrn counties. Attempts to control it have heen 
made by cutting and burning severely injured trees, clipping off and 
burning the infpsterl tips, and hy spraying. 

A large and scattered infestation o f  the zips? ~nnotli, Porthclrio n'ispnr 
Linn., in woodland in \Volcott, required inncli time and attention in scout- 
ing and spraying. I n  July, just after the spraying season hnrl ended, a 
large infesttttion was disro\.creil near Groton Long Point where nearly 
30 acres of oak ;und maple woo(llanrl were stripperl. Here the nu~nher  oi 
egg-clrrsters u.ill run into ltun(lreds of tl~ousands and the place is now ... 
being cleatterl. . 

One of the most outstanding entomolagical events o f  thr season has 
been the opportunity to take advantage of help from the U~iiterl States 
Governmrr~t in forest insect control by sppropriations to iurnish work 
for  the unemployed through the Civilian Conservation Corps Camps, the 
Public Works .Administration, and the Civil \Vorks .Ad~ninistration. 
Weeviled white pine tips over large areas in state forrsts wrre  cut and 
hnrned between June 15 and .Angust 1.5. Considerable scouting has been 
done for gipsy moth, and red and Scotch pine tips infested with Euro- 
pean pine shoot moth have been clipped off and burned. .Ifore of this 
work will Ile dune during the next few months. 

An  insect pest survey of the season is given on the following pages. 
arranged in brief form to save spare and expense in printing. Some o i  
the more important items are  trented in greater detail in the separate 
articles and notes printed elsewhere in this report. 



I N S E C T  RECORD FOR 1933 " 
Fru i t  I n sec t s  

Name Locality, hart, <late m d  remarks. 

Argrrio e.xitioso, peacli horer. Usual amount o i  damage to peach trrcs thror~ghout 
the state. 

Agrilrls rt~ficollis, red-necked cane horer. Injured raspherry, Xfiddletown, Aug. 16. 

Alsophila pon,ctoria. iall canker worm. .\pple trcrs at il<nntoxv\.ese had been deio- 
liatrd J ~ m e  8. Locally abundant anrl rbstructivr. ~~nr t i c i~ l a r lg  in the south- 
wrstrrn portion o i  thr  state. S t ra t iord ,  J u n e  17. 

Antpelophoqn ~i~llrur,,  myron sphinx. Catrrpillar on grape, bliddletown, Aug. 9 

Atzumphir rosrrrr, rosy apple aphid. Scarce early in the seasun, hut in June it br- 
came so abundant that severe injury occurred in several orchards particu- 
larly in New Haven County. S~xr imens  irum Bethel, May 31 ; (;lenl,rook, 
Oct. 7. 

Aphis ponri, grern apple nphicl. I.rsa prev;tlcnt throughoat the seasan than osn:tl. 

Astidiotr~s perrziriosus. San JosC scale. Scarce ior crveral yrars httt now increasing. 
On apple, Milford, Oct. 19. 

Ryt~rrzrs rrtrirolor, raspherry iruit worm. Injured raspherrips a t  New cat la ax^. 

Cacorcio arggn,s?ile. Iruit tree leai roller. Present in somr localities, and caused 
consi~leral,le injury in two o i  the largest apple orcl~artls in New Havm 
Cuullty. Also reported irom Green\\,irh whrre it has cnnsrd cot~siderable 
darnaac ior several years. 

Cacocrirr r o . ~ n ~ . ~ ~ n i t n ,  <sblique~handed Ira( roller. Hather prevalent in apple orchards 
in 1933. . Cnrponlpm punruttclln, codling moth. I'rewnt in fully the usual numbers in all apple -- orchard< of the state. 

Co,totrol-hrlirs rrotsphor, p h m  curcttlio. 1.r.;~ al,tlndant than usual. particularly in 
apple orchartli. lnjury on apple. C;lenl,rrmk. Monnt Carmrl. Oct. 7. 

Erioroarpnidrs liaiori>io, pear slug. Skeletonized the leaves of pear ancl cherry 
tl~ronghout the s t a r .  1,:trv:tc on pear, LitchTreld, Aug. 14. 

liriophics p?r-i. pear leai blistr:r mitc. Or p a r .  Kc\\, Haven, M a y  lti: I3rthany. 
Junc 20: Litchtielrl, Aup. 14. 

Eriosontn ln,zigern, worrlly apple :ipl~id. On ha\\ thorn. Ansonia, htlc. 23. 

Ery lh~orre~m cofrlrs. grape Ieaihopper. Present in usual m~rnhrrs. 

(~~raphnlilho inolesln, Orientnl fruit moth. Prevalent in ahnut the same degree as in 
1932: increased in x m r  orchards and decrraretl in others. I'earh orchards 
in the nnrthern central portion of the state were the mc,qt hmvily inlested. 
Ahotrt Zi,O(l(l.(h30 'l'richograrnma and 4.500 hlacrocentrus parasites were 
rrarerl at this Station in 1933 and distributed to  gruwrrs ior  the control of 
this illswt. 

Henzerophila fia,nrinr>n, apple and thorn skeletonirer. O n  hawthorn, Anronta, Aug. 23. 

tlgplin,~lrio rrrlnz, iall weh\norm. Common locally on pear and apple hut p e r h a p  
l rss so than in 1932. 

& ;(itir. tunlato graperille gall. On a m ~ x ,  Stratford. June 16. 



Fru i t  Insects-(Co~~lir t tred) 

Nanle I.ocrlity, I~ort, date and remarks. 

LasPegrrsia prnrlizroro, lesser apple worm. Injury on apple fruit was evident a t  
harvest time. 

dlacrodocfj ' l t~s si'bspir~os,~.~, rose chafer. Unusually cornman and injurious. Injured 
apple5, \Yatcrtnwt~. June 13; apple and grape. Jewett City, June 24; grape. 
Deacon Fall?. June  29. 

Alnlacoson,a oarrricuua, eastern tent caterpillar. Incrrasingly abundant throughout 
tllr .rt:~tc on apple 2nd wild cherry. Cocoon. Stnmiord, June 28. 

rlly-,rs rrrori. cherry aphid. Eethel. Blay 31, 

A'odo,zoln pirrirticollis, roce lcaf heetle. Very ahundant and disfigured pears in  
Hamden hy eatitiq into the :rowing froit. - 

Pachgsle/h,,s lircicolo, l iel l t~luring gapevine  hcetle. Unusually abundant and defo- 
liated virleyard o i  1200 vines a t  Beacon Palls. June 29: Morrxzich. June 17; 
Sorwalk.  July 13;  Bristol. July 18; Somers. July 21. 

Pnr~rlelroiigch~ti piL,st(s, Earnpcali red mite. Not as common as in some seasons. 
hut was present on B;al<lwin in srveral localities. 

I'rlid~iolo pi,,>c.lolo, spotted ~ r a p e v i ~ l e  Iheetlc. Less ahuadant thav in 1931. Beacon 
Fells, June 2'1; \li,lillcto\vn. July 20;  Somers. Julg 21. 

I'h?//ophn!,a {urm. a &l:~y nr Julle heetle. Two adult- eating raspberry leaves, 
Orallcel Yay 27. 

Pl~gllopliogo Irislir, n small \ lax or June heetle. >Inmy arlults ieediuq an  raspberry 
learrs, Orenqc, .\lay 27: Easton. June  7. 

P/(?llo>-ern ~ i l i f n l i n r .  grapc pllylloxera. Galls on Rrapc leases. >liddletown, July 20. 

Pszllia pyricnln. pear psylla. Present hut less ahundnot than in outbreak seasons. - 
Rhnyolclir fio~itni>al/a, allple maqpnt. Fully as prevalent as in 1932, and caused injury 

ill man? orchardi. Iniested fruit from Kensinaton. Jan. 7: hlount Carmel, 
Oct. 7. 

Solrrio cecropia. cecrc,pia n~i,tlt. Ct~coon on apple, hlidrlleto\vn. July 14. 

Scolgtz,s snlcoti,s. .idnlts in plum. Greenwich, July 22. 

T 7 ~ 6 ~ ~ o c ~ r a  ocrllorro, hud mot l~ .  Not prevalet~t. Larva on apple, Woodhrirlge. June 1. 

TYphloc?lia pomoriit. \\-hitc apple leafhopper. Present hut less injuriotls than in 1932. 

.Y?lirin sp.. preen fruit worms. Injury hg green fruit worms was common in apple 
orchards. 

Vegetable  In sec t s  

,IrtnphoIhripr slr-iotas, grass tlirips. On corn. Greenwich. June 27. 

Annsn trirtir, squash hog. Yew Haven, AUK. 1. Abundant throughout the state. 

Aphis nioidis, corn leal aphid. 011 corn, Hamden, Aug. 9. 



Vegetable  Insects-(Coj,ti,lrred) 

Satnc locality, host. dale and rcnlarkn. 

Cirphis toriparrrtn, arrnywortn. Kc,t ecilerally prcvnle~~t .  Injuring corn. Oratlge. 
June 28. 

Cro+rrb,,s sp. (o1>idc11ti6cd). Larva $ 1 1  col.n. I<:tst (;rar~by. hlay 27. 

Cutruo~.lns, wcrc irrlly- as abundant as usual 2nd trotd~lerotne t i ~ r o u ~ l i o o t  the ztnte. 

Drlngaln clor,olo. clarotc tortoise beetle. Arlolts oil tamuto, Esscx. June  12. 

Llinbrolicn i,itfcrto. stripcd cururnher beetle. \:cry ccmmmon thrntl~Il<,ot  the state. 

Etirp,,nrcn 1~rhcrl.. ptvtato leail~opper. Some liclds lhenvily infcstcrl r e s u l t i r ~  in severe 
tip lnrrn 1,artinllarly i l l  ceutral purti<ln oi state. On Ihc:t~,. Sew Haven, !.us. 3. 

E y i c a ~ l n  i.iri~nw var, ttin~.!iilinln, marsined l,li.;ter 1,cetle. .\<lults on Swiss chard 
nlld other vrjict;ilrlrs. \ i r s L  Haven, July IS ;  Se\v Ilili,,rrl. J ~ t l y  20. 

Epicoutn pcrir,s?lr,n>ziro. lbl:zck hlistcr hcctle. ;\dults, \Vest kl;trr~~. Jrlly 14. 

lIfiiloch,in cou~.irpfn. hlexican heau heetle. Adults appeared earlicr and wcre more 
prcvalcnt tl~ait in I'J.32. Seco~lrl qenerstion drlayrd I,*. con1 wr.1 weatller, 
\rill> injury some\\-hat less tlian last pear. Cntmrncrcial danlncc occurred 
tllroughout the state. Sen. Fla\.cn. Jaly 20. 

1Ipifi.i.r c><r,orruir, potato flea Iheellr. : \d~dts  al,l,eared ill large nt~tol,ers \,lay 19 
caused severe damage 11, i )~~ti t l ,>cs i l l  the C ~ i ? ~ > e c t i c ~ ~ t  l<ivcr \!zllcy. 

Also more abundant on tubncco at l<ast Har t ford ,  West  Gmnhp. \+'il~dsor 
at~rl \\.indsol- Locks Illan ill 1932. 

I : , -ort l~li~~i~~llo jusir,. tol,acci, tl~rilrs. \\';IS rnt,rc i~ l j u r iw ,  tllnn aiaal  to tol,aco, in 
\Vitldnor and East  1I;wtiurii. 

I 1  i i l i  f i l l  i t  Injured totllntoes Iny catiilg illto the green and ripe 
il.uits. Wintlsor, Srpt. 7. 

IIclii,tiiir i~hsolefo. corn car \\-om,. Injrlred corn t l~niusl iout  the state. Saunatuck, 
Oct .  2.3. 

I I e I i ~ t l i i  :,ii-,.ri-<.l,.r. tc,hncco hudw~,rm. Injures tohaca, hy c a t i n ~  illto the huds. 
Er~ually abnndant :tr in 1932, \Vindror, July n~ld  August. 

Hy/orryio brasrirnc. cal,l,ace tnasrnt .  Very aI,undant and de%trt!ctive tn uiltrcnted 
plants thmughoot thc state, particularly a t  Storrs. !?act Hartford. East 
Haven. Xortlt Hnvcn. hliliord, Orange. Cherlliru. \\rinclsor and \\;oodi,ury 
it, June. 

Ilylentyia i.ilio.?rm, seed cur!> rnaear,t. Spring injury to regetal,le seed< almllt as 
itsoal. I n  germinatins spitl;tch. Brauiord. Sept. YI. 

Lepti~io1or.m rl~ccn,Iiiieolo. Culorado pntato beetle. Sumemhat less prevaleut tllnn 
usual a t  hlount Carmel. 

1.yri~piinlin ilrar.jjnr-ilorn soirciu. rariegntetl cutwona.  Injured pepper plantr severely 
at S ~ ~ ~ ~ t h i n ~ t ~ ~ n  in Jane. 



Vegetable Insects-(Contiitzlrd) 

hame Locality. host, date and remark. 

dIcln,loltrs cofrr,~irni.~, \vireworm. Larvae in corn, Middletcnwn, June 29. 

Jleliltia salyririi/ormis, squash borer. Abundant in usual numbers, Woodbridge,, 
July 31 ; Greenwich, Aug. 14. 

Ormenis sp., mealy flata. On bean. Middletown, July 8. 

Papoipest" ,iilelo, stalk borer. In bean, Yiddleto\vn, July 8 ;  in corn, East Windsor, 
July 11. 

Plii~grlhualU~r sp.. tomatc, or tobacco worm. 1-arra an tomato, \Yinrted, Aug. 10; 
Mil ford ,  Aug. 16. 

Pltyiiopknqo frislis, a May or June bectlr. Adults injured beans, New Haven, 
hlay 12. 

Phyto?tor~ss  rsrr8iri.v. sorrel weevil. Injured sour grass or sorrel grown for seed. 
Milford, June 1, 20. 

P g r a r s ~ , ~  n~<hilnlis. Eoropan corn borer. Very abundant and destructive to corn in 
southern and central p,rtions of the state. In late winter larvae were 
abundant in cornrtalks in the field in New landon and Middlescx Counties. 
Many hall been removed from the stalks by birds. Larvae injured potatoes 
in East Hartford in Junc. In corn. East Windsor, July 11 ; Soothport, 
July 1'); Ellington, July 26: Hartford, July 28: Saugatack. Oct. 23. 

Rhopnlosiph,rm prradobrarsloc, turnip aphid. Sot~lhington, Aug. 2. 

Sibine slimtrlcn. saddle-back caterpillar. Feecling on corn, Xew Haven. Aug. 14; 
Norw:tlk, Xorwicl~,  Sept. 23. 

Thrips Inbnri, onion thrips. Kespansihle for much damage tcl onions grown from 
seed and sets in the Cutinerticut River Vall~y.  On garden peas, Milford, 
June  14. 

Shade and Fores t  Tree Insects 

Arrohosis sp.? (unidentifiecl). Small bnlrun larva, cn>shed in the mails, on butter- 
nut, Hiagirntlm, Yay  8. 

Arrostcr~rtrrrr hilare, grew stink bng. On cnt-leaf maple. Hartford, Srpt. 20 

Adelgcr o%irtir. spruce gall aphid. Common on Nr,r\v.ay spruce, Nor\\-alk, June 1. 
30: Erscx. June 20: \Clterville, July 5 :  C;rect>field Hill, July l i ;  T o r r ~ n g -  
ton. Sept. 16. 

Adelgrs pilrtcorc,cis, pine hark aphid. Common everywhere on mhite pine. New 
Haven, May 24;  Xiantic, July 11;  \Vest Haven, Oct. 13. 

Agriirrs o,zriur, bronze birch borer. Injured white birch trees, Thompsonvillc, 
July 18. 

A!1ri/ar bili,%mlus, two-lined chertnat borer. Rather severe injury to beech branches, 
Greenwich, July 24, according to  Dr. E. P. Fclt. 

Alsophiin pornelorin, fall ranker worm. Defoliated trees locally in the southwestern 
portion of the state. 
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Shade and Forest  T r e e  Insects-(Co,z!inaed) 

Nmc I m l i t ? .  host. date and rrmarks. 

Anisoln sr81ntorin. orangc-striwd oak worm. Ifany trees wholly or partially stripped 
Sept. 22, in Grisndd,  Groton, Ledxard. Lisl,on and Preston, according to 
J.  V. Schaffnrr, Jr. 

Aphids (unidentified). On spruce, Sorwalk, June 30. 

Argyrrstliin Ihuiella, arborvitae leaf miner. Severe injury, Watertown, June 23 

A.rpidiolfrs obietis, a circular armored scale. On hemlock, Cos Cob, Mar. 3. 

Aspidiliottrs tst,go?. a circt~lar armorrd scale. On Toxzts, Greenwich, Mar. 24. 

Basilorro in,perinlis, imperial moth. Adtllt. East Lyme, Sept. 20. . 

Bollnri.~ti.s r,il!rl/n. a pine shoot moth. Simshury, Sov. 5, 1932; Hartland, June 17; 
Brookficlcl, June 23; M'allingford, Aag. 21. 

BiorAi.-n !or!icori>ir, oak fig gall. On \t,hite oak, New London, July 31 

Rnohin pi.nc!iorn. clwer mite. On red pine, \Vest Haven, Feh. 28. 

Bupreslid beetle (unidentifiecl). Mangled larva in oak twip, New Haven, Sept. 14. 

Cnlnphgs ms!nrwoe. a lraf aphid. On chestnut, Hamden, Sept. 27. 

Callirl,g!Lr operotor, a Cynipid gall. On pin oak, Bridgeport, June 17. 

Ccridot>,yin rrhvipilo. woolly kdd eall. On pin oak, Litchfield, June 6. 

C~rirlo,n.vin ocellaris, maple lraf spot gall. S c w  Harm, Jnne 3 ;  Sonth Nor\yalk, 
June 7. 

Cecidon,yin sp. (unidentilied). .4 gall on  pin oak. West Redding, Jrdy 7 

Chionaspis piriiiolioc. pine leaf scale. \Vatertr,wn. Nov. 8, 1932; East \Yindsor Hill, 
Apr. 20;  Fnrmincton. June 17;  Manchest~r.  June 20; Sew York, N. Y., 
J c ~ l ~  31 ; I<ockville, Aug. 1 ;  Greenwirll, i\oc. 10; Devon, Au8. 14; West 
Hartford, Oct. 27. 

Chry.sobo!hris sp.. a Rat-headed horer. Larva in hemlock, Rrnnford. Nov. 15, 1932. 

Cirrrrirorr,in pilwlnr. oak pill gall. 0 1 1  scarlet or red cnk. Old I.ymc, Sept. 20. 

Lllhcroi?i(, vrynlis. hickory horned devil: regal moth. Larvae, Portland, .4og. 23; 
Grotan, Scpt. 16; \Vnterbury, Sept. 18. 

Clnstopfern sp., a spittle bug. On juniper, Devon, July 14; Gnilfoid, July 20. 

C>iidocnsipa floz~~srcrlr. Oriental moth. Empty cocoons on N o r ~ a y  maple, \Vin- 
throp, Mass., Jul?- 28. 

Co1eofihor.n lnrircllo, larch rase hearer. Prevalent tl~roughont the state, and was 
particularly destructive in Litchfirl<l Coont?. Litchfield. June 5 .  

Col~ophoro  l imosi~cnnclln,  elm casc bearer. Locally abundant from Branford we+ 
ward, accordlnp to Dr. E. P. Felt. 

Corrophthonrs ro,>iperdn, pine cone beetle. 111  wllite 'pille cones, Keene, N. H., 
June 24. 



Shade and Fores t  Tree Insects-(Corifirifred) 

1 - a ~ ~  r.ocalitr. ho-t, dnrc and rrmzrkr 

Cor) . tht~rhn nri-r,nlt,r. oak lacelrt~g. On wltite oak. Cobalt, June 14. 

(,,r?thirl-ltrr ciliolir. h)-c:arnure lacel,oe. Very abutnda!lt t l lrnt~el>ot!t the stat?. Sycamore 
l ra r rs  hruwl! i n  late sttn~lner i r o m  in jury  I ly t!li.; itlsect. \Vallingiord. 
Aug. 31. 

Cnr.ythucka pollidn iulriti. r l m  lacehug. Reported by Dr. E. P. Felt as k i u g  abundant 
otl elm i n  tlte vicinity o i  Kellt. IZUC. 24. 

Cyuip galls (unirlentificd). O n  sr l~i te oak. Culralt, Jtlilc 11. 

D i .  t i I .  L ' l l i l t w .  JCIIIC 17: Sou t l~  G las ton l~~~ry ,  Jtme 22. 

Diz.c)ruuro mvti l - i r ,  a cal l  ,In willon,. \Vest H.artIor<l, \ lay 24. 

Diopherrln,rr.n ~ ~ ~ ~ r ~ o r n t n .  \valk in~st ick.  Ham,lrn, O r t .  13. 

1 i . r i .  I t i  I .  O i l  juniprr ,  Gri<lsrl,ort. Sept. 2,. 

Diinc-Brius sp.. a11 al,hid 1111 lbrerla. 1;rrrnwich. July 21. 

I J i l o r h i ~ , , r  sp.. a l l  aphid on pilte. Hc~ckr i l le.  Auz. 1. 

L)ipr.iorr sir,lilr. i i ~ t n r l t ~ c r c l  1ti11v s:twflg. I.nr\-nr and r<vCr,ui 011 stone pine. Ridge- 
firlrl, Scpt. X. 

I ) i -?ophn~rlo lrriiolcr. :a11 oak lr:tl pall. On  pin 0x1~. S e w  Enritai~l. Sept 1.1: Wrest 
Hartiol-,I. Srpt. 22: I l a m < l r ~ l .  Srpt. ,311. 

Crir>yh?rr ,~r,,,lc.sln. a nlil,. xall. 011 stwar mnple. Goil i~nrd. Sept. 13. 

Iiri,ph>,r.v sp.. mite call.. ~,n,l>al>ly inor <liRcrrnt speciei. 01, maple, >la<<, July 17; 
01, lpnplar. I lntc. .  J u l ~  17: 1111 l i i ldc~i .  ( ; r ~ c ~ ~ n . i c I ~ .  jtlne I.?. July 11: 011 elm, 
Cas ('I~I,. h1:gy 27. 

I .  . i t i  I I I t  p i  r r e d  h Dr. . P. Felt. Grern- 
,vicl, ;,,,,I st:,,"i,,r,l. 

1:uIio p i ~ ~ o f ~ , l ~ c r t ~ ~ r ,  l t i m  t ~ ~ l w  n ~ < > t l ~ .  01, wI>itc pi#>", S , ~ r w n l k ,  July 7, Oct. 27; Har t -  
io rd ,  Oct. 27. 

Gr~lcrsce1la l t~teolo,  c l ~ n  luai  1,eetle. Fai1.1~ abondant till-ousl>out the state hut p r r -  
l a p  I s  I i I 9  I 1 . 2 .  r\cltllt J ~ ~ e t l e ~ .  Stamiord. Drc, h. 1'1.1; 
\Vrst Harm, .\PI.. 28: Nor\r ic l l .  I l a y  2 :  Grrenrr-icll. \ lay 4 ;  injrxl-ed lraves, 
(;aylor~lsrille. July 111; Rockri l lc. July 1'): Stamford. AUK. 2.5. 

Gal l  mites, olt pin <rat. 1.itrhfield. June 0. 

Gclrchia obirtisrl la, Itemlock xvrllworm. Braniord, June 21. 

G i l l ~ t f c o  cooleyi. lhlue cprurc sail aphid. \Vatcrh~lry. Fcl,. 9 ;  Retl~lellem, Apr. 10: 
South i t~c to~>.  :\pr. 1; \Yest Harticlr<l. .\pr. 2 7 ;  Ham,lr~,. .\lay 12: New 
Haven, July I ,  2% Aua. 10; Kock\.ille. Aqlr. 1; \Vetitersficld, Aug. 3 ;  
3fiddletoa.n. 4 a ~ .  5;  \Vi~>dsnr. ;\US. 31. 























































































































Si~bstitrftrs for Lcod .41-.soiofc 453 

Results: Foliage burn rrsulted from all sprays but was unimportant 
in die case of  cr!.olite and barium fluosilicate. Manganar caused some 
yellow leaf shortly after application, but since only two applications with 
this material were made. it cannot he coniparerl directly \ ~ i t l i  calcium 

F~GL-RE 73. The (;reeliina tree (left) >\.as almost contpletely defctliatecl 
by calcium arcenate sprays. (Righ t )  ,Z Gravenstein tree rvltich 

receiv~d the same treatment with little or no defoliation. 
I'hotographed in Septemher. 

arsenate and others. Calcii~m arsenate caused some burn (Figure 74) in 
all cases but was considerably slower appearing in plots sl~rayed with 
flotation sulfur, lime and stabilized calcium arsenates than in other plots. 
Cryolite sprayed trees were in perfect condition a t  the end of the season. 
Control of curculio was good with calcium arsenates and cryolite. Cryo- 

FIGURE 74. (Left) View of Raldwin trces in a plot ~uhicl~ mas given six 
sprays of calcium arsenate lime and dry lime-sulft~r. (Right) Baldwin 

tree that received six sprays of synthetic cryolite. flotation 
sulfur and lime. Photo~raphed in Scptcmhcr. 

lite d i d  not control codling moth as  well as  calcium arsenate. Maggot 
control with cryolite appeared to be good but was very poor with man- 
ganar. Maggot control with calcium arsenate was fair to good, unsatis- 
factory in some plots, hut more tests are ncederl for this material, as  
well as  cryolite. 





S~rhsl i /~r tcs  for Lead rir.se1101e -15.5 

one application in July wit11 tlie same lnixt~ires hut withont insecticirles. 
Ilesults: .\lagnesitnti areenate g;ire serious leai 1)urn. fruit (lrop anrl 

Il;~rk cankers. l'otassium Runsilicate completely cleioliate<l tlie trees anrl 
.cadsetl the iruit to drop, l ~ u t  did not cause injury to  the 11at-l, and tlie 
trers recovered beiure tlie end of the seaon .  liariutii fll~ocilicate gnve 
little or  no injury. Stanrlard lead ;lrsenate (3  pountls to 103 pallons 1 
gave slight to 110 injury. J%acic learl arscnate ( 4  pounds to  100 g:lllons) 
gfve no injury. Control o i  curcr~lir~ \ras deterniinc(1 from csatitittation 
tst drops ctrllected twice. l'lie 11est control was ol~t;~ined with st ;~ntlar~l  
lr:~il arsetiate anrl l~ar ium fluoiilic:~te. 

Cienernl conclusions co\.ering the whole smson's work are given helow. 
It shoultl bc stated. h o \ r e ~ e ~ - .  tli;~t the conclusions are 1,;tseil 011 tlie worl; 
c~i only one ?.e;lr ;tn<l n i ~ ~ c l i  iiiorr worli sliould he done with sonte o i  the 
ni;~terials lx iorc  the <I;tt:l i r u ~ n  tlii.. state \vill l,c o i  much \.;~luc. 

Residues 

Exa~iiination of 43 samples sitl~mitterl to  the Chemistry Depart~iicnt o i  
the Station by the Dniry and Fnod Coinmissiotier, showed tli:~t none o i  
them mere ahore tlie tolerance ior either leal1 o r  arsenic. Samplcs from 
tlie experimental 11lots likei\.ise gave low arsrnic and lead resitlnes. I t  is 
;ipl)arent. ho\vevrr. that the methods of Ic:l(l ;ni;tlysis tlcveloperl (luring 
ll;d3 will 1,e ~i t l~cl i  ~ i i ~ r e  accurate that1 tlit~sc liitliertn etitployeil and tlie 
ver\- great r ;~r ing in tilne sli(111l1l etialrlr i~tvestipatr~rs ti1 secilre mncli 
more data in a single year than lierctniore. liainiall w:~.; -lightly  hove 
nilrnial this !.car. I ~ u t  it war ;q)ll:lrent from analyses that 10 inches rain- 
fall 1,etween tlie last spray and tlic pickir~g date. rrrlucerl arsenic to toler- 
ant?. \lclntnsh ;~pples sprayed \vitli lead arsenatc were in part ;tl~nve an(l 
i11 part helon. fnr Ir:itl r r r i~ lue  after  51 clays. all l~rlon,  tolel-ance aiter i 5  
1 : s  In years of iiortnal raini:~ll it i ?  apparent that two to t\vo and a 
lialf nionths between the 1:ist spray an(l 1,icl;ing dates slioulcl he allow?d. 
'l'liis period \\.ill not occur \vitli early varieties wliicli ~11~1111~1 in our opili- 
ihbn Ire diiste,l with lea l  :irsrn:lte diisti or  s l~mycd with calciu~n ai-srttntc 
;~ntl  lime. Dnst \vill leave lcrs rcsiclue. 

I;liarrinr 1-csiilues nn l : ~ l l i i i  w;ts dcter~nine<l I,!. Dr.  Pislter to he 
Irelow tlic tolerance csr;~l~lisherl i .O1  g~-:lins pel- p ~ ~ n n t l ) .  T h e  1:1>t spl-ay 
was al,l~lirtl Jnly 2s. 

TABLE 16. KFSI.I.TS OF B\ l t l l '>I  FI.UOSII.I<.\TE \ - I )  I.E.\n .\liSES:\TT. 
rvR.\ss 11s PE.\C~HFS-IIOUST C.<N\IRI.. 103.3. 

Totalinnif. S!%ml>rr S>xml,rr h!mherwith  l'crecnt Urops: per 
\fa!cri>t% ,,.?,I 

~~ 

c\-,lninc..l ilickcll r l l o j l .  rllrrlllin rllrrlllio ccnt of ,"l;tl .. - 
( I  ) Hariinn Ht~orilii;btc 2.929 l,%'j.i I ,Il,30 ,340 11.5 35 
(21 S t ; t ~ ~ ~ l a r c l  l ~ t i l  ars~n;iIc 

304 11.0 5vitI1 zinc s>df;3tv 2,745 1.31.; 1.4.10 .52 
( 3 )  Basic lr;c<l nrcrnatr 2.8%') 1.703 1,006 .? .? 7 14.2 .3X 
( 4  I -  t l  . 0 4  2.720 2 . i i - l  l,lf,'l 77 CI 46 

:li!p!icati~tn~: \ l ; i y  26 ancl l t n w  7 











insecticide, anabasine sulfate was superior to nicotine sulfate, thus cor- 
roborating the results of laboratory tests. Tahle 19 and Fim~re 75 include 
some of this data. 

It  is apparent that the rotenone and pyrethrum sprays tried are not 
strong enou~li  in general and tliat the rotenone or pyrethrin contents 
should be increased i f  they are to compare favorably as apllicicles with 
nicotine and anabasine products. The cost of some of thr nicntine sub- 
ztitutes is considered prohibitive for large scale operation. Rntenone 
extracts in acetone are believed to deteriorate slowly on standing. It is 
quite possible and in fact apparent from laboratory tests tliat the same 
material used one year after purchase was considerably weaker than at 
the time of purchasing. S o  far there has been no apparent (leterinr a t '  ~ o n  
of anabasine sulfate and it is generally acccpted that nicotinc culfatr does 
not weaken on stand in^ i f  the container is kept closerl. 

Comparison of Pure  Anabasine and Pure  Nicotine 

In order to make sure tliat anahasine was the main active ingredient 
in the anabasine sulfate used, and also to obtain some data on the coni- 
parative toxicity for anahasine aud nicotine, water solutions of chemically 
pore anabasine, isolated by Dr. H. J. Fisher. and pure nicotine alkaloid 
from Dr. G. 14'. Pucher were sprayed on Afihis mmiris. Only mature 
agamic females were considered in making counts. Thr  method rleicrihed 
ahove for laboratory tests was employed. 

Because of their equal molecular weights, equal molec~tlar \.olumes of 
the poisons result from equal dilutions hy weight. Comparison of the 
two is thereby considerably simplified. 

All experiments resulted in a decidedly better kill where an;thasine was 
used allen compared \r.itl~ the kill ohtained from pure nicotine alkaloid. 
I n  some of the tests pure soaps (two different kinds) were added, but in 
each case the results were in favor of anahasine. Dilutions were great 
enough so that partial rather than complete mortality resulted in all 
experiments. 

Notes on Anabasine Sulfate a s  an Aphicide 

Several field experiments were carried on to determine the effects of 
analusine sulfate in comparison with nicotine srillnte for rosy apple 
aphid (Atlrfraplris roseus Baker) control on apples. The sprays werr ap- 
plied too late to give control since the leaves had hegun to curl. Plot 
comparisons at the farm of Emery Smith, Cheshire, indicated as poor1 or 
better kills where the aphids were hit as werc ohtained with nicotinr snl- 
fate. The materials used were flake soap 4 pounds. anahasine or nico- 
tine sulfate, 1 quart, and water, 200 gallons. In addition -4. T. Henry, 
of \\'ailing-ford, kindly applied some of the materials a t  dilutions of 1 
to 800. and 1 to 1600. with soap. The kill ~vith 1 to 1600 appeared to 
be poor, but that with 1 to 800 was good and little difference could be 
sren hetweeu nicotine and anahasine sulfate at this dilution. Anahasine 
sulfate cdmbined with lime-sulfur was also tried at thr Mount Carmel 
farnl of the Experiment Station. Results were farorahle. 



On May 15, 1933, 8 to 10 flats of peach seedlings infested by the green 
'. peach aphid (Myms persicae Sulz.) were sprayed rvith atlahasine sulfate, 

diluted 1 part in 1OOO parts water by weight, with 1 part of a head 
soap added, using a hand sprayer. i\ complete clean-up resulted and only 
a few aphids remained in the curled leaves. The following day four in- 
fested flats were sprayed with a commercial rotenone preparation, diluted 
1 to 1000, with 1 gram bead soap added. This material gave relatively 
poor results and many live aphids remained not only in the curled leaves 
but on the stems of the peach seedlings as well. 

I t  should be remarked at this point that anabasine sulfate has little 
value as an ovicide according to tests with Oriental fruit moth eggs, which 
may account for  its failure in the hands of other investigators to control 
insects of this type. I t  is also believed that it has no stomach poison value 

+ and cannot compete with products containing rotenone in this respect. 

TAWE 19. RESULTS OF SPRAY APPLICATIONS TO CONTROL Aphis ranticis ox 
N n s ~ u n ~ r u ~  LFAIZS. FIGURES GIVE P E R ~ N T A C E  REDUCTIOS 

OF INFESTED LEAVES 

Nicatinc 

Rotenone 

I Nicotine sulfa;e 1 100 1 100 97 / 82 

Dilution 

1.800. 
. 

Active principles 

Anabasine 

Cornmrrcial 
Pyrethrum preparation So. 

I 
* 

rotenone ( 1 )  23 00 
cu!nbinations (2 )  45 RO 

Yalcrial 

Anabasine sulfate 

I Check-nospray 1 00 0 0 ' 0 0  

iiofes: Temperacurc variation5 in house. >lax. 9'20 P.; mio. 520  F. 
* 36 per cent cnconut oil soap added-6 gram. in ROO #grams o i  nlixture. This is xl~out 6 IbB. 

per gallon. 
t5oap added at  rot? of 3 aralnr in 800 grams of mixtore. This is aboul 1 ihs, per In0 grllonr. 



REPORT ON FRUIT MOTH PARASITES 

PHII.IP G.\R\IAS 

p . : ar.irlte clistribution 1 ~ : ~ s  contiiir~r(l in 1933 and the statistics are sliinvn 
in ' lkl~le 21. .\Tore than 25 n~illioii Tricli<,gran~m;i rgg parasites were dc- 
livere11 or sent <,ut ;~nrl al~orit 7.250 larral parasites. Of these 4.hSfi were 
.II(~croro!lr~rs ~ i r r y l i r ~ o r ~ t s  l<~,li.. hrerl in tlie 1almr;itory a t  S e w  Haven. 
l'his year a total r t i  227 :rowers applied fol- tlie sen ice  as con7pared with 
7 in I .  S t i ~ ~ l i r c  oi  sevrral n u r  species are in prngrrss. Zlr. Schrearl 
rrpoi-ts on one o i  these r r l i  page 463. 

I11 tlie spring of 19.1.1, infomiation was receil-c~l tlirnugli tlie coopera- 
tion of ccwnty apviili iliowi~ig ron(litions in f o i ~ r  11i tlre niost heavily 
infestctl cor~lities. l'hc result+ ;ire giveti in T;ll~lc 20. It \vill he noted 
tliat tlirre is a rerhiction of  al)oot 21 per cent in the numl)er of <~rcliards 
plarcrl in tlie Iirnvily infrstctl class which is apparently clue to lxlmsitic 

TAB:.E '0. R E S Y ~ : $ C  ! l V  IIF1':IRTC lVHil>l  I;ItO\\'FRi IN SR\.BII.(L CI~I .PTII: ,F  
1032 S E A F ~ ~ S  

Orchar<li receiving Orchards receiving parasites 
nn ~aracite< in 1931 a l~d  1932 

Tutal 1lcai.iIy 1,~rrent hvnvil? I-a>:i<l I l r n u i l r  I'?r rent hcavi1,- 
oichartlr in : r - t< r I .  infr<frcl orch:,nlr ini?.?eO' i i l i rr lrd 

?I:;rtinr<l :111<I Tollancl Countirc 

I? S 66 ,iO I0 2.5 - ~ 
- 

I~:,irficl<l c-,,,,,,ty 

10 12 6.3 -. 7: 14 56 

Sc\v  1.nnrlon Cilont? 

15 6 40 10 - 1 -- 
~ - .  

20 ~. - - 

Totals 
46 -. 26 56 74 26 .3S 

action. I<xperinients wit11 \l:tcnrcrrltrus mere continuecl ancl l,rcr(litifi has 
heen successflll t l i r r ~ ~ l i ~ t i i t  tlie entire year. although at ci-itical tiliiec tlic 
c n i t i i  havr not I rcn oitirrly satisfactory in the hree~ling 1-no~iis. 
Some inipl-ovcmenrs h;t\-e lrecn made ~vliicli lioulcl enahlr greater 1 1 i c - I -  
c t o n  in 1 4 .  \ change in ~iiethods of hibernation has also ljcen 111nde. 
RIost of tlir data id~t;linecl in l\lacrocentriis xvork so far hnrr Iwen as- 
senihlrrl :incl pul~lislir~l i l l  13i1lletin 3iO. 

Thrn11g11 ctniiperation with tlir Tlilreau ni Entomnlng? Labr,r;itol-y at 
hIoorcs tow~~.  K. I.. a niinil~cr of loreigii parasite5 were intro~lurc~l lry 
them into cen~l.;il Connecticut oicliarrli. Tlieie are indicaterl il l  Ta l r l~  21 
a.; "other q>n.icc s ~ ~ ] ~ ] ~ l i e d " .  

A cliecli 1111 oi  inirsted 01-cliar~ls continued to sho\v tlie bcne5cial artion 
o i  parasites, partirul:trly l\l:lcrocentros. which w a  found heavily para- 
sitizing irconrl hrr~od larvae in evcrxl  places. Continued lil~cration o i  
Tricliogmmnia in tlie nrc1i;ird of tlie Coniircticut State !'i,llejie at Storrs 

."llc;,uiI). inic.ftl1" ml:,". in  i"'cr;,l :,,r inir.t.tir.,, nr niorc ti,:," ?? prr ePllt ..arn,r. i n l i t .  



jailed to control tlie fruit iiiotli in late peaclies ;~ltIioogh there was some 
re(luction in early fruit compared with last yew. The Macrocentrus 
population is not yet sufficient there to take care of any large nuniher 
o i  fruit moth larvae.l~ut it is helieved the cornhination will show resnlts 
in the near future. 

T . h a 1 . ~  21. SI.II.IISTICS OF I'ARASITE SIIIPJIFSTZ IY 1933 
.\rranged hy Coantier 

Fnirfielrl 

H;~rtiorrl 

Litchfirlcl 

\liddlesex 

Scn- Haven 

XI.!\- ILondorl 

Tolland 

11-lndhnm 

- -  - - 
227 162,780 274 

Total larval i~ni ;#si tes  

STUDIES ON A EUROPEAN SPECIES OF TRICHOGRAMMA 

(Trichogramma euproctidis Girault)' 

.T<ITIX C. S r e ~ ~ * n  

This introduced specirs of Enropean origin mas obtained hy the Connec- 
tirut Experiment Station from the lahnratory of tlie United States Bureau 
of  Jktomology at  ITor,rcsto\vn. S. 1.. where it had h ~ e n  reared and liher- 
ated since its importation i l l  1931. It was originally intended to make a 
thorough biological sturly of thr sl)ecies and a comparison with tlie species 
of Trichogramma natirr to tlie Cnited States. I-Towever, on obtaining per- 
mission to make firlcl lil)erations. large scale production of T. rrcfiroctidis 
and subsequent mass dissemination was undertaken as an adjunct to the 
Qriental fruit moth' parasite program. The results of this undertaliing 
have heen disappointing in field and la11oratc:ry. Data pertaining to the 
winter hanliness (,1 7'. cirprorfidis are mi:~r:tilnhle from our records, as 

. :he parasite has been in the field hut one srason. Hoxve~er. due to the 
unsatisfactrrry response of 7'. cirfiroctirlis to laboratory treatment, it may 
1,e expected that the unltsrial lo\\. temperatures of this winter (1933-34) 
-- 

jDcscribcd as Pentarthron eugrorlidir - Trmr. ..\mer. Ent. Sot. \:ol. S X X Y I I ,  pp. 43.66. 
.croi7h"lilhn moleslo nurck. 
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followed by sudden rises in temperature will be deleterious, and virtually 
few, if any, of the parasites will survive. Although over 100,000 individ- 
uals of the species were liberated in peach orchards during the 1933 season, 
none were recovered, while both of the American species, Tricl~ogramma 
pretiosa and T .  minutullt were taken in appreciable numbers in Oriental 
fruit moth eggs on trees in whicli T. euproctidis dispersed. This seems to 
be a fair indication of the potentiality of the parasite and future concen- 
trated efforts on the use of Trichogramma species will be governed 
accordingly. 

Fundamentally the life history for all species of Trichogram~na is the 
same. The adult female wasps oviposit in host eggs in which the entire life 
cycle is passed. On  emerging, gravid females are ready for action and may 
reproduce regardless of fecundation. With one exception unfertilized 
females gave rise to males only. However, a biological study of T .  euproc- 
tidis reveals variations in tlie reaction of the parasite to treatment under 
controlled conditions which, in conjunction with related factors, give the 
species a unique place among the other members of the genus so far in- 
vestigated a t  this Station. 

T .  euproctidis normally exceeds in size the two American species dis- 
cussed in detail in Bulletin 353 of this Station. Due to the apparent in- 
adequacy of Augoumois grain moth' eggs to supply a sufficiency of food 
material for T .  euproctidis, the rate of increase of the latter on the former 
is practically nothing. For  this reason adaptability of the parasite to mass 
production is impractical when Angournois grain moth eggs are used as a 
lalmratory host. From the standpoint of rearing tens o f  millions of Tricho- 
gramma in a restricted length of time, no other host has as yet been able to 
displace or  equal the Angoumois grain moth in importance. Bagworm 
eggs (Thyridapteryx epkemeraeformis Hawortli) being larger in size 
than Angoumois grain moth eggs are more acceptable to T. euproctidis 
and produce normal sized individuals. Because of the fact that T .  
ephemeraeformis is limited in its natural range and abundance and as no 
practical methods of mass production of the species have been worked 
out, large scale rearing ol T .  euproctidis on this host is difticnlt in regions 
having climatic conditions similar to those existing in Connecticut. 

In  an intensive study of Trichogramma euproctidis it revealed nothing 
in comrnon with the two American species. I t  is slow in response to 
abundant host material, regardless o f  the stage of development attained 
by tlie lattei. Gravid females, fecundated or otherwise, are loth to im- 
mediate and continuous oviposition in grain moth eggs. The longevity of 
the adults when reared on Arigoumois grain moth eggs is no longer than 
its related American species while in most instances it is shorter. The 
life cycle of Triclrograur~r~a euproctClis is noticeably longer than that of 
T .  preliosa or  T .  ntinatzcm. The minimum period of development at 
80" F. and 60 per cent relative humidity is seven and three-quarter days 
with a maximom of from twelve to thirteen days at the same temprature. 
The avel-age duration of the combined immature stages was eight and 
one-half days when reared continuonsly for a number of successive 
generations. An interesting phenotlienon relative to the duration of the - 

1Sitorrogo crr8allr14 Oliv. 
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T.  euproctidis life cycle was observed in cultures of the species hibernated 
at 38" F. and 60 per cent relative humidity. Not only was there a marked 
retardation in initial emergence of the refrigerated material, but likewise 
a corresponding delay in emergence of the first generation removed from 
the hibernated generation. 

nays A ~ . ~ ~ ~ ~  
1st genera- 2nd grn. 3rd gcn. 4th g=n. 

rrfne- ccntase of Sex ratio 
tion from from hib. from hib. from hib. 

Cmcrxcnec rnalc! ' . hibernated een. 8a. ' e n  

3  37 1 1  1 I 1.3 1  1.3 1 1 I 
14 26 1 1  1 1  1.3 1  1.2 1 1 1  
24 17 1.7 1  1.6 1 1.3 1 1.0 1 1 1  
35 3  1.8 1 1.5 1  1 . 4 1  1.31 1 1  
60 lrss than 1% ' 3.1 1 1 ..i 1 1.31 1 . 2 1  1 1  

Inhibited cr~ltt~res of T .  cuprortidis under the ahove stated conditions 
of 38" F. and 60 per cent R. H. have responded in a sitnilar manner 
as did T. miir~lrrm and T.  prrlioso to prolonged periods of detention 
(Tahle 22). However, there is a te~idencr for T. cuprorlidi.~ to require 
a greater number of successively reared generations to reFert to a normal 
sea ratio of 10 males to 15 females (Tahle 23). Furthermore under 
hibernating conditions T. crrproctidis succnml~ed more rapidly than did 
either nrit!utanz or prrtinso as the period of refrigeration lengthened. 

. .. 
1.57 awrage 

IVing deformity in T .  crrproctidis is more generally noticeable in cul- 
tures that have been subjected to variable periods of refrigeration than 
in material reared for successive generations at developn~ental ternper- 
atures. For a period of 15 days .at 38" F .  there was a 40 per cent 
cu~nr~lative wing deformity in li~ales and 50 per cent in females. These 
data are comparable to the results of wing deformity ohtained for T .  
minzfttrtn males (which for a like period was 48 per cent) hut not for 
the fnnales ha\.ing a 28 per cent wing rlrformity. T. prrtiosa is less 
snbject to the deleterior~s effects of low temperatures on development; 
the average deformity for 15 days' hihernation at 38" F. was 11 per 
cent for the males and 17 per cent for the females. 

Regarding the ahundance of increase, T. cuproctidis falls much below 
the American species in this respect. The average number of ovipoaitions 
per female was 12.5 with a minimum of 5 and a rnasi~num of 18. These 
figures refer to Sitolrogo eggs actually parasitized and not to the poten- 



tiality of tlie species. Results on the use of hagworm- eggs are question- 
able and  therefore will not be presented. Rlost o f  the bagworm. eggs 
exposed to Trichogramma collapsed hefore par;~sitisrn or during the 
development o f  the parasite providing oviposition was successful. On 
an average not more than 15 to 25 per cent of bagworm eggs produced 
adult l'ricliogramma. Occasionally 40 to 60 per cent of the eggs were 
prodnctive. However, the usual parasitism of Angoumois grain moth 
eggs, from 90 to 100 per cent, was unrecorded for hagwor~n eggs. 

A genetic study of  T. suproctidis failed to produce successful fecunda- 
tion of females o f  the species by males of either of tlie two American 
species, T. mifluturn and T .  pretiosa; nor was it possible to obtain progeny 
of  both sexes from feniales of the latter species that from all indica- 
tions cohabited with males o f  the former species. Many combinations 
of males and females were employed without success, despite tlie fact 
that in a nutiil)er of instances ittdi\:iduals of the different species showed 
affinity for one another. 

DAMAGE BY T H E  ASIATIC OR JAPANESE GARDEN BEETLE 

Autoserica castanea Arrow 

W. E. BRITTOY - 
Some 25 or 30 adults o i  this insect were hrouglit to the Station or: 

October 3, frorn a garden on Hillhouse -\venue, New Haven, with .thc 
statement that several kinds of plants in the garden had been wholly or 
partially defoliated by them. No heetles could he seen on tlie plants 
in tlie daytime. hut hy digging in the soil at the hase of the plants 
plenty of them were found. 

.I\ visit was made to this garden on October 7. Leaves of several 
kinds of plants showed injury by the feeding of the beetles hut no beetles 
were present so late in the season. I learned that the heetles submitted 
were collected in July and held until Octoher 3, before sending them 

FIGURE 76. The Asiatic or Japanese ~artlen beetle, 
At~fosericn coslonea Arrow. Twice mlarged. 

for identification. The plants that had been injured were heliotrope. 
hardy chrysanthemum, petunia and lemon verbena. Dy digging in the 
soil of the flower beds several larrae were ohtainerl, and these were 
identified by Dr. Friend as some kind of  Scrica gruhs. There had lheen 
no particular injury to tlie lawn and the gardener harl not found any 
of the grubs in the turf. 
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Altl~ougli an adult beetle was found in New Haven in tlie silmmer 
of 1928, and grubs of the same species were found in nursery diggings 
in Cromwell, blanchester, ~Iansfield, New Canaan and Southport in 
1929, this is the first record for the state of plants having actually been 
injured by this insect. A short article was included in the Report ol 
this Station for 1329. Bulletin 315, page 607, in which tlie species was 
called Aserica coslai~m. It has since heen learned that the correct name 
is Atrtosericn ca~vla~~eo.  

The adult beetle. shown in Fieure 76. is about three-eiehths of an inch - w 

in. length, and dn'll cinnarsoti brown in color. The wing covers are 
marked lengthwise with shallow grooves or  striae. The beetles feed and 

FIGTRK 77. Zinnia and chrysanthemum leaves eaten hy tlie Asiatic or Japanese 
. garden beetle. Autoscricn cnstnricn Arrow. Somewhat reduced. 

fly on warm nights and are attracted to electric lights. In the daytime 
they hide under rubbish and in the soil around the bases of the plants 
anrl in adjacent lawns and grassy fields. They feed upon many kinds 
of plants, including aster, barberry, bean, catalpa, cherry, chrysanthemum, 
currant, dahlia, geranium, hydrangea, rase, zinnia and coniferous seed- 
lings. I1 any of these plants are in bloom during the beetle season, the 
beetles will eat tlie petals. Injured foliage is shown in Figure 77. 

In  densely infested localities the grubs may injure or even kill herba- 
ceous plants in tlie flower borders by eating the roots. The!, also devour 
the roots of strawberry plants and those of beet, corn and onion in the 
vegetable garden. and tlie roots of yew seedlings in nurseries. The chief 



. 
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damage by the gruhs is to lawns and sod land and the roots have heen 
eaten off and the Erass killecl in many areas arounrl New York, varying . 
f rom a few square inches to more than an acre in extent. The  injury 
to lawns and sod land is about tlie same as  that caused hy the Japanese 
beetle, Popillia joporliro Newm., and the .\sintic beetle. .4rzorrrola orirt~talis 
Waterli. 

A ~ ~ t o r c r ~ i r o  rnsforrcw is a native of Japan and China and usas first col- 
lected in the United States at Rutherford, N. J., in tlie summer of  1921, 
hut was not recognized as  a foreign insect until 1926. D t l r i n ~  this 
interim of five years it increased in nnmbers and hecame increasingly 
destructive in New Jersey and New York. I t  is now known to occur 
a t  a number of widely separated points in Connecticut, Delaware, Mary- 
land, New Jersey, New York. Pennsylvania and Virginia. 

Control  measures:  Tlie foliage of preferred plants tilay he protected - 
by spraying not later than July 10 with lead arsenate. I ounce, flour 
1 ounce, water 1 ~ a l l n n .  111 larger quantities, 3 pounds of learl arsenate 
and 2 pounds oi'flour may he used in 50 gallons of  water. Such treat- = 
nielit will probably he effective in slidit and moderate infestations. but 
in case of heavy infestations urliere there are enormous numhers of 
beetles mucli datiiage is sure to he done. Tlie beetles feed readily on 
the poisoned foliage and therefore may ruin it before obtaining enongh 
poison to he killed. In  s~tch instances, it may he possihle to protect the 
flowers and even the foliage of choice plants 11y a netting cover. KO 
good repellent has yet heen rleveloperl. 

There is a possibility of rleveloping l idit  traps that will collect and 
kill the heetles at night, I ~ u t  no satisiactory trap has yet heen perfected. 
Consequently, this method is not recommended. 

Lawns may he protected from gruh injury in tlie same tiianner as  for 
the Asiatic beetle and the Japanese beetle, by applicatio~is of lead arsenate, 
3 pounrls to 100 square feet. This may be spread over the surface in 
dry  form o r  may he mixed with water and applied with a sprinkler. 
Directly after tlie application, the lawn should he well watered witli a 
fine spray from the hose to wash the poison from the grass blades into 
the soil. There should be no run-off into tlie gutter. In  some cases it 
may he advisable to mix the dry poison with sifted loam, and spread it 
evenly over the surface o f  the lawn as  a top dressing. 

I n  case the lawn needs to he rehnilt, tlie poison may he raked into 
or mixer1 witli tlie upper three inches n i  soil. Germination of the 
ordinary varieties of grass seed is some\vhat retarded by the application 
of poison. In  ally case. careful watering is advisable. 

\2Jlien properly applied, this lead arsenate trcatment should protect the 
lawn for seven or eight years, and possibly longer. 
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INJURY TO FRUIT BY ROSE LEAF BEETLE 

Nodonota puncticollis Say 

W. E. Bnlrro~ 

The rose leaf beetle was generally quite common in 1933, and was ob- 
served on roses at a number of localities. Mr. Johnson brought in several 
adults from Southport June 9, and the writer saw it in his own garden, 
and also in Essex, hlass., June 9, where it had injured rose leaves and buds. 

This is a small, shining, metallic, green beetle, one-sixth of an inch in 
length. I t  is found throughout the state and is common in collections 
obtained by sweeping over alder and other low sprout growth on cut-over 
woodlands. The Station collection contains 55 specimens collected in 
various parts of the state, as follows: Cheshire, Cornwall. East Haven. 
Green's Farms, Greenwich, Hamden, Marlborough, Milford, Middle- 
town, New Canaan, New Haven, North Branford, Orange. Portland, 
Ridgefield, Rockville, Salisbury, Scotland, Southington, Rainbow, Union 
and Wilton. 

This beetle is recorded as feeding upon rose, blackberry, raspberry. 
strawberry, clover and chestnut, but it probably feeds also on many other 
kinds of food plants, because it is nearly always collected in the net when 
one sweeps over young sprouts where woodland areas have been cut. 

Dr. Luggerlo in Minnesota records this beetle as feeding upon the 
young shoots of willow. 

Chittenden6 records observing this beetle on wild roses at Ithaca, N. Y.. 
and on blackherry, Staten Island, N. Y., in 1886, and on strawberry at  
Washington, D. C., in 1891. In  1891, Dr. Riley found it troublesome on 
cultivated roses near Washington, D. C. 

From Baltimore. &Id.> in 1897, specimens of this insect were sent to 
the Bureau of Entomology at  Washington with a statement that it was 
"consuming all the leaves from the trees". No particular kinds of trees 
were specified but Mr. Chittenden says that they were presumably fruit 
trees. In  1898, the species was abundant on the tender terminal leaves 
of  ornamental willow near Washington and also occurred in smaller 
numbers on blackberry in the immediate vicinity. F. C. Pratt in 1898, 
collected a large series from blackberry and wild rose at Woodstock, Va. 

The rose leaf beetle' was reported as  injurious to roses in Maryland 
in ISO2;and was also found feeding upon corn. 111 1SOG8 and 1908', it 
injured roses in the vicinity of the District o f  Colu~i~l>ia. HoughtonS 
reports this insect as very abundant on blackberry in Delaware in 1904. 
A great variety of plants was eaten by the beetles but no list was kept. 
Eggs were obtained but no larvae could be found. 

In 1908. h'odorrota parlcticollis' was received from Stamford, June 10. 
with a statement that the beetles were devouring the leaves and tender 
shoots of choice young Japanese chestnut trees. I t  was finally necessary 
to spray with poison in order to prevent fr~rther destruction. I n  1909. 
Dr. Henry Skinner" reported it as very abundant and injurious to rose 
bushes at Ardmore, Pa., June 8. ..\s many as 1.i beetles were founrl feed- 
ing in one I~lossom, and the flowers were soon rninrd. 



In  1920, Stear" ieported this insect as  causitig cotisiderable injury to 
apples in several orchards in the vicinity o f ,  Chambersburg, Pa.  The 
beetles fed upon both leaves and fruit. One orchard was injured to such 
an extent that it was sprayed with lead arsenate and Bordeaux mixture, 
but on account of the lateness of the application, the effectiveness of the 
spray could not be determined. Dr.  Felt8 reported- injury to apple in 
.Duchess and St. Lawrence counties. New York, in 1921. I n  one case 
from 10 to 20 per cent of the fruit had holes eaten in it. 

O n  June 19, 1923,% specimens of the rose lea6 beetle were received 
from Bridgeport, with a statement that they mere eating the buds of 
roses. 

In  June, 1933, X r .  Zappe noticed that sometiling had eaten into some 
of the fruit ,on a Bartlett pear tree in his garden. H e  kept watch and 

PICCRE 78. Pears eaten by the rose leaf beetle. 
~\'odo,mfo pirrrcficnllir Say. Natural sire. 

found that the rose leaf beetle was responsible for the injury, which is 
shown in Figure 78. In some instances holes had been eaten into the lobes 
near the calyx, and in others a ring ellcircling the fruit had been eaten. 
Altogether, nearly 50 per cent of the pears had been mutilate~l; some 
very badly, and others only slightly injured. The  tree was not sprayed 
with poisoil because the owner was curious to learn how much injury the 
beetles would do if unmolested. Rose bushes in the garden had an occa- 
sional leaf somewhat eaten but there was no particular damage to them. 
.-I similar :1nd closely related species callecl the pliim leaf beetle. Nodo- 

8ioto t ~ i s t i s  Oliv., has heen recorcled as  rle~ouriti.: the foliage of peach, 
plum, cherry ant1 strawberry, but so f a r  this lreerle has lint heen found 
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in Connecticut. Hoth species can probably be cotltrolled by spraying with 
lead arsenate. 
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THE GREEN GOLD LEAF BEETLE AS A PEST OF ROSES 

Chrysochus auratus Fabr. 

\?'. E. B~ITTOS 

On July 24, several adults of this beetle were received iron1 Sharon, 
with the statement that they had caused considerable injury to roses by 
eating the leaves. They were also on some adjacent native slirubbery and 
fed upon adventitious plants o f  I~uckwheat, but as the owner did not care 
for tliese plants no da~ilage was reported except to the roses. The owner 
sprayed the infested plants with a pyrethrum soap but doubted the effec- 
tiveness of the application. This beetle is often abundant on the spread- 
ing doghane, A/Joc?rilrrrri nrldrosnertfijoli~tn L. on which it feeds. At the 
Station the records sltow that this beetle feeds upon dogbane and milk- 
nreecl. 111 19.10, a specimen was received from Norwalk on tomato. Some 
persons observe tliese iridescent green beetles and think that they are 
Tapanese heetles, although they are much smaller than that species. 

\\'alsh and Rileyfi, in 1869, identified this beetle for  a correspondent in 
Alton. Ill.. who found it plentiful amongst the standing wheat. No state- 



ment is made regarding damage. G. H. French of Illinois is said to have 
reported it in the Pmi~-ie  Farnter as feeding 011 corn, hut I have not seen 
the p~ihlished reference. 

Lintner3 published a record of Cltrgsochas nrirnlrts feeding on potato 
in Bayport, Suffolk County, New York, in 1887. I t  had "appeared only 
on a dozen or  so plaiits in a field o f  two acres, but as many as 30 or 40 
were found on a single plant." 

J. L. Zabriskie" iin 1893, published a description of the egg-capsules 
found near a patch of spreading dogbane on Long Island. Dr. Feltz, in 
1901, published an illustrated description of the egg-capsnles and men- 
tioned Zabriskie's description. 

Newell and Smith', in 1904, reported that this beetle did much damage 
by defoliating the trees in a small pecan grove in northern Georgia. 

E. M. Craighead', in 1923, published a hrief note on the life history o i  
this beetle, which he found feeding on dogbane, .4pocynuilz cannnbi~iam, 
at Chambersburg, Pa. 

From an examination of the literature herein cited it may be seen that 
the eggs are deposited in small black conical capsules, usually on the under 
sides of tlie leaves of the host plant or on nearby objects. A capsule 
may contain three or four eggs. The eggs are yellowish white. and are 
about 1.5 mm. long and .5 mm. thick. On hatching from the eggs the 
larvae drop to the ground and feed on the bark of the larger roots of 
tlie dogbane from one to six inches beneath the surface of the grounrl. 
They hibernate in the larval stage and pupate in May. The adults begit1 
to emerge in June, and may be found until .4ugust. There is one genera- 
tion each year. 

Although the beetles vary considerably in size the larger ones are about 
three-eighths of an inch in length and about half as broad as long. The 
under surface and legs are distinctly greenish blue and the upper surface 
shining, iridescent. coppery green. They glisten in the siinliglit and are 
very beautiful and conspicuous. The species occurs throughout the state. 
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THE GLADIOLUS THRIPS 

R .  H. \VALDEN 

(;la~liolr~s pla~lts in Collnccticl~t were ~ i , , t  as se\.rrel!. injured by thrips 
during 1933 as  in 1932. I n  many gardens where the comis were treated 
and planted early most of the bloon~s were free from injury. La te  
blooms, altl~ougli showing some spotting by the tlirips, especially on 
dark colorc(l varieties, were not entirely ruined as in the prt.vious season. 
A few reports, however. were received to tlie effect that tlle thrips ap- 
peared rather suddenly during the last half of August and ruined the 
late Howers. 

Another season's use of Hake naphtlinlene indicated that this is one of 
the most satisfactory materials for tlie small grower to nse for treating 
the corms. The corms should be cured and cleaned as usual and placed 
in tight paper bags. For each 100 cor~ns scattrr in one ounce (four 
tablespoonfuls) of tlie Hakes and close tlie top of the bag. In  the average 
cellar four to six weeks should be sufficient time to keep the bags closed 
in order to kill all the tl~rips. Although the writer has kept corms in the 
flakes for over 18 weeks without apparent injury, some growers claim 
that keeping the111 in the Hakes until -planting time retards the develop- 
ment of tlie corms and that tliey are slow and irregular in starting. 

For controlling the tlirips on the plants the following formula has 
proven to be one of the most satisfactory. 

Paris green 1 rounded tal~lespoot~ful 
Brown sugar ' 2 pounds 
Water 3 gallons 
'Thrre-iourths oi a pint of light rnlxlnsses can he sul,,<titoted for the sugar. 

The material must be kept well agitated and a11 the foliage thoroughly 
wet with the spray. The plants should be watched carefully for tlie ap- 
pearance of tlie tlirips and as soon as any of the whitis11 spots on thc leaves 
are seen the spraying shouI(1 he started. Spray once n week until tlie blos- 
som spikes develop. 

Often the thrips appear to attacli certain varieties first and tlie grower 
instead of cutting and ~ les tn j>- in~  tlie injured spilies may leave tliem on the 
plants to dry 1111. 7'he tlirips will desert the dry Rowers nli(1 may attack 
uninfcsted plants. Tlir tlirips rlndoubtedly illcrease m~lcli more rapidly 
in a iielrl where the infested lrlossoms are not removed than tliey will 
where all the l)losso~~is are cut and the infested hlossoms rlestroved. 



MISCELLANEOUS INSECT NOTES 

T h e  Sorrel Weevil. I n  the Report nf this Station for 1932, Bul. 
3-19, page 455. there was publishecl a note regarding the occurrence in 
Connecticut of the sorrel weevil, Phylorronzffs r~rwzicis Linn., and the 
~n ju ry  caused by it. I n  1933, specimens of this weevil were received 
from two seed growers from Milford, May 20 and June 1, feeding upon 
sorrel or  sour grass growing ior seed. [W. E. Britton] 

Another European Weevil in Connecticut. '['lie Station collection 
now contains four specimens of Polydrfisus srricrus Schall., a small blue- 
green weevil said to be common in Europe. All four were collected in 
nurseries by Mr. Zappe; one in Greenwich, June 6. 1928, one in Thomp- 
sonville, June 30, 1932, and two in N e n  Canaan, July 8, 1932. This spe- 
cies has been recorded from the vicinity of Indianapolis, Ind., but had 
not previously been recorded from Connecticut. I t  is not listed in Leon- 
ard's Insects of New York. [W. E.  Britton] 

Injury to Raspberry Plants  by June Beetles. On >fay 27, a report 
was received of injury to raspberry plants in Orange, and on June 7, 
similar damage was reported from Easton. The specimens submitted in 
each case were those of one of the smaller species of June beetles, Phyl- 
lophaga trirtis Fabr. Doctor Friend visited the raspberry patch in Orange 
and although there had been some feeding, he did not consider the dam- 
age as severe. This beetle has rather prominent erect yellowish hairs on 
the thorax, abdomen. femora and base of the wing covers. I t  was re- 
ceived from grass land in M'illimantic, April 21, and feeding on garden 
Itrans in New Haven. May 12. [IV. E. Britton] 

Severe Damage t o  Grapevines by the Light-loving Grapevine 
Beetle. O n  June 29, several adults o f  tlie light-loving grapevine 
beetle, Pachysleflzus lucicola Fabr., were brought to the Station from 
Beacon Falls. !\ vineyard of 1,200 vines had been almost completely 
defoliated in two or three days. (See Figure 79). Some rose chafers 
and spotted grapevine beetles were also present. b t ~ t  the light-loving 
grapevine heetles were oiuch more abundant and were considered chiefly 
responsible for the injury. A neighboring vineyard of 5,000 vines only 
1,000 feet away, had not been injured at that time. and a lieavy spray of 
lead arsenate was recommended. [W. E. Britton] 

Poplar Trees  Defoliated by the Satin Moth. 011 June 30, pupae 
and adults of the satin moth, Stilp~totin snlicis Linn., were brought to the 
Station from IVaterside Park, New Haven. where some of the Carolina 
poplar trees had been partially defoliated by the larvae. Mr. \?'alclen 
~ i s i t cd  the park on July 5 ,  and made the photo~r:~ph shown in Fijiure 80. 
Some five or six of the trees, particularly those in sheltered situations 
near Water Street, mere about three-fourths stripped. Other trees showecl 
some feeding hut no particular injury. On July 12, tlie writer examined 
the trees in Reaver Park Playgronnds. where six large Carolina pp l a r s  



F r o ~ ~ n r  79. (;rape Ir;~i and adults of the l i~ht-lorinz grapevine heetle. 
/ 4 ~ ~ 1 ~ y . ~ I ~ ~ l h ~ ~ . ~  /I(c~(.o/o Fnhr. Sattrral size. 

Fri:~-nr: 80. I'<~l,lar trees in Waterside Park. Kern Haven, 
p;xrtially stripped by satin moth caterpillars. 
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harl hecn ahout half strilq)e(l. ~ \ t  this time, only a few moths were 
present but there were many egg-masses on the trees. Spraying with 
lead arsenate will preverlt defoliation. [W. E. Britton] 

Large Scale Breeding of Dibrachys Parasites. I t  may be of inter- 
est to note that in 1933 there was an unusual abundance of the supposed 
secondary parasite, Dibrachys lrouclteanus Ratz. This parasite became 
so numerous towards the latter part of the season in some of the grain 
moth units used for Trichogramma work that it was possible. to collect 
them in large numbers. The insects were attracted to lights in the room 
and congregated beneath them. On one occasion nearly half a pint were 
scooped up. From estimates made by hlr. Scliread, this lot alone con- 
tained about 112,000 individuals. I t  is well known that Dil~rachys works 
both as a primary and a secondary parasite, and it is believed that, if the 
species ever proves to 1)e of e~~ougl i  importance for control of such pests 
as codling moth or Oriental fruit moth, it can be produced in fairly large 
quantities. [Philip Garman] 

Sprays for the Control of the European Pine Shoot Moth. I n  1933, 
Dr. R. B. Friend and A. S. West, Jr., con(lucted experiments with sprays 
to control the European pine shoot moth in red pine pla~ltations in Bran- 
ford and Middletown. Four different mixtures were each applied three 
times, on June 13, 23 and July 3. The two mixtures that gave the 
highest percentages of control were ( 1) lead arsenate 3 pounds, fish oil 
1 quart and water 100 gallons. and (2 )  nicotine sulfate .5 per cent, 
Penetrol .5 per cent, lead arsenate 3 pounds, and water 100 gallons. A 
paper read hy Mr. \Vest a t  the annual meeting ol the hmerica~l Associa- 
tion of Economic Entomologists, at Boston, December 28, 1933, giving 
the details of these tests. will be published in the Journal of Economic 
Entomology, Volume 27. [W. E. Britton] 

Further  Damage by  Pseudocneorrhinus setosus Roelofs. I n  the 
report of this Station for 1932. page 434, there was publisl~ed a brief 
account of defit~ite injury to cultivated plants in Coll~lrcticr~t Iby this 
weevil from the Orient. Early in June 1933, a report was telephoned to 
my office regarding peculiar beetles that f td  upon the foliage o f  forsythia. 
lilac, mountain laurel and weigela in a garden on Westwood Road in 
New Haven. I suggested that specinlells be submitted and a l a r ~ e  ~num- 
ber were received June 7. Mr. Zappe visited this garden June 16. The 
shrubs had lleen sprayed wit11 lead arsenate, and ht. coulrl find no heetles 
either living or dead. .4pparently the poison serves to repel the beetles 
hut does not kill them, because they do not feed on it. Beetles in cages 
were given poisoned foliage but they would not eat it and soon hid away 
in the soil. Mr. Zappe then visited the place in West Have11 where the 
beetles occurred last year, arid he found plenty of them. They had eaten 
off nearly all o f  the new growth from young henilock trees and the 
ground u~~dernvatll was covered with severed tips. 'I'hus far no onc in 
the Department has been aide to find the gruhs of this weevil. 

[W. 1:. Britton] 



The  Strawberry Root Weevil in Houses. Adults of the strawberry 
root weevil, Brnchprhintrs oontrrs Linn., have the habit of congregating 
in hooses. They have no xvings. so cannot fly. . l'he larvae feed upon the 
roots of strawherry plants. young conifers, grass and clo\rer. Conifers in 
nurseries, particnlarly young plants of yew and hemlock, have had their 
roots damaged 11). this weevil. 1.arvae on yew roots. together with lar- 
vae of the black vine weevil, 12vncl1yrlrin1r.c szr1mtu.c Fahr., were received 
iron? Ilamden. June 14. The adults are active at night and crawl into 
dark places and hide during the day. In 1933, three lots of adults collect- 
ed in hooses were received at the Station, as follows: Cheshire, July 10; 
West Haven, July 14; New Canaan, July 20. In all probability, these 
weevils came from the garden or  adjacent fields where plants had been 
infested, and found their way into the back part of the house, where they 
found a convenient hiding place, usually in the kitchen. So fa r  as is 
known these weevils do no harm in the house and probably leave it at 
the first opportunity, but sometimes they congregate there by the dozens 
or hy the hundreds. Similar occurrences have been recorded from Maine 
and Montana. [\I'. E. Britton] 

Lesser European E l m  Bark Beetle. Dr. E. P. Felt  a t  the ninth 
conference of Connecticut Entomologists held in New Haven, October 
28, 1932, reported that the lesser European elm bark beetle, Scolytus mul- 
tistrinflrs Marsh., was present in Connecticut at Stamford. During 1933, 
Dr. H. J. MacAloney and Mr. J. F. ICnull of the Fedcral Bureau of 
Entomology found this insect in Darien, Fairfield, Greenwich, Meriden, 
Kaugatnck and Xe\v hIilford. This beetle was first discovered in the 
United States in Cambridge, Mass., in 1909, and reported by J. W. 
Chapman in Ps?,rlre, Vol. xvii, page 63. April, 1910. I t  infests weakened, 
dying and dead trees anrl branches, stumps, logs, and cut branches of elm. 
Recently it has been found in large numbers in connection with trees in- 
fested with the Dutch el111 disease in New Jersey and in the vicinity of 
New York City. There is some qr~estion whether or  not it ever injures 
perfectly healthy and vigorous trees. The inference is obvious. All 
choice trees shonld be kept as Ilealthy and vigorous as possible. All dead 
woorl and branches should he burned or  otherwise disposed of, in order 
to prevent this species from multiplying anrl becoming abundant. 

[\V. E. Brittonl 

Injury to Tomatoes by  the  Common Field Cricket. O n  September 
7, information was received that crickets had injured a field of tomatoes 
at \\:indsor. .\ltlior~gIi crickets are omnivorous feeders, it is unusual 
fo r  them definitely to attack cultivated crops, and a visit was made to the 
place the same day. to observe the cstent of the injury. Three acres of 
tomators wcre planted in a hlock on a large tract of former tobacco land. 
The piece bordered the Farmington river on one side and adjoined grass 
land on the other three sides. The large black field cricket, Gryllus as- 
sinfilis Fal~r., was very abundant in the grass and many were leaving it to 
attack the tomatoes. I t  urns expected that most of the injury would he 
follnd on tonlatoes that had cracked open or were over rip?, I~nt  this was 



not the case. The tomatoes were being grown for a local cannery which 
required fruit well ripened and of good color, but due to the cricket 
injury the owner was ohliged to pick the first o f  the crop before it had 
quite reached this condition. Much of the injury occurred on the ripest 
tomatoes, but crickets were seen feeding on those that were only partly 
colored and even on those that were entirely green. The crickets mere 
\\,ell distributed over the field and probably about 20 per cent of the 
tomatoes had heen injured, as shown in Figure 81. I t  was suggested that 
the owner try a poisoned bran mash such as is used in controlling grass- 
hoppers. [B. H. \\'alden] 

Frcun~ 81. Tomatoes eaten hy crickets. Insert-the Mack field cricket. 
C~.ylli,s nsrirrtilis Fahr. Sornervhal redurcrl. 

A Tropical Moth in Connecticut. :\ti unusual sphinx moth was 
hrought to the Station ~Iugus t  25. by Mr. A. P. Hooghkirk, an attendant 
at a gasoline filling station in New Haven. H e  had never hefore seen 
one like it and wished to have it identified. I t  proved to he Pseadosphirz.r 
retrio Linn., a species indigenous to Central and South i\merica, thc 
West Indies and southern Florida. I t  has a wing spread of five and 
one-fourth inches, and is marked with light and (lark gray patches as 
shown in Figure 82. I t  is nnt known just how this niotlt reached Con- 
necticut, hut for two or three rlays before it was caught. there had been 
a heavy storni \\.it11 st)-ong southerly and easterly winds having a velocity 
ot between 30 and 10 miles an hot~r. Winrl-horne moths are apt to hc 
broken and battered, particularly i f  brought from a great distance. Yet 
this specimen was fresh and nearly perfect. 34otlis are said to  hide in 
cargoes of bananas. and thus may he transported long distances beiore 
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they leave the ship, and possibly this IIIO~II reached Connecticut in this 
manner. Dr. William Scliaus of the United States National Museum 
states that so far as lie knows, this moth has not before been recorded 
from a point so far  north as Connecticut. [W. E. Britton] 

Frnr-RE 82, r\ tropical sphinx ml,th. I'rcvdospl,iars lclrio 1.inl1. 
Somewhat reduced. 

Pepper Plants  Severely Damaged by Variegated Cutworm. On 
June 22, Mr. Zappe and the writer visited the field of J. R. Lewis, Sout11- 
ington, where Mr. Turner and Mr. McFarland were engaged in making 
spray tests to control the Mexican hean beetle. An adjacent field of 
pepper plants had been severely damaged by climbing cutworms. The 
leaves were riddled, as sho\vn in Figure 83, and some plants had lost 
all their leaves. No larvae conld be found on the plants but hy digging 
i t 1  the .mil around the stems fro111 one to three cutworms were found 
around each plant. On the ground and in the soil, there were many dead 
cutworms that had been killed by the poisoned bait placed on the ground 
around the injured plants. Yet there were also plenty of living cutworms. 
Some 25 or  30 were collected and brought to the laboratory, a portion of 
them were placed in preservative. and the others in cages for rearing. No 
adult moths were obtained. Although there may have been more than 
one species present, it is certain that some of them were the variegated 
cutwonm. Lgcopholio lrrargaritosn soiccia Hbn. i\ltogether_ three appli- 
cations of poisoned bait were required to control them. Althougl~ some 
o i  the plants lost nearly all of their leaves, they finally recovered and 
produced a fair crop. [I\'. I?. Britton] 

Control of Clothes Moths in Pianos. T h e  webbing clothes moth, 
Tir~eolo Oisclliclla Hummel, serionsly damages the felt in pianos. Re-felt- 
ing is an expensive process, and apparently no moth-proofed felts are 
available. .4 piano may be fumigated, using paradicl~lorobenzene and 
covering the piano with a tight tarpaulin. This fumigation will kill the 
moths present, but will not prevent re-infestation. Thereiore an experiment 
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was perfornied in moth-proohng piano felts. An upright piano moderately 
infested with clothes moths was thoroughly cleaned by a piano tuner. A 
powerfnl vacuum cleaner was used ior this purpose. Tlie tuner removed 
the panels and keys so that all felt parts were accessible. All these felts 
wrre trrated with a solution of rotenone in carbon tetracliloride at the 
ratc of 1 part in 500. The solution was applied to the felts 1)y means of 
a ca~iirl's hair hrush. The piano was treated in June, 1932, and two sob- 
sequent examinations, the lattrr niade in January, 1934, have disclosed no 
additional damage to tlie lelts. Clothes moths are still present in the 
house hut liave not estahlislied an infestation in the piano. Rotenone is 
partir~~larly suital~le for this purpose l~ecause it is solnhle in carl>on tetra- 
chlorirle. .4qneons solntions nf tnotli-prooling materials might injure the 
piano. [Neel? Turner anrl J. I.'. To\\-nsend] 

F~cr-nr KT. Pepper leaves injured hy rliml,ins cutworms at 
Sonthington. ratoral size. 

Control of Onion Thrips. The onion tlirips. Thrifs tnhnri Lind.. ap- 
peared on set onions during the period of May 17 to 25. No important in- 
jury mas noted until June 8. The population increased steadily until the 
crop was mature. Sprays of nicotine si~liatc (40 per cent) 1-800, pyre- 
thrum soap 1-600 and rotenone solution, 1-400. all mitli ..? per cent dry soap 
rerh~cetl tlie population of tlie tlirips, but failed to prevent serious injury 
aftrr  tlie tnps of tlie onions went clown. There was little difference in the 
efficiency oi the thrcc materials. Tlie pyrethrum and rotenone products 
were rliliitrrl accorcling to the manufarturer'~ rlirections. These sprays 
were applied lry means of a garden tractor sprayer on June 9 and 20. 
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The yield of tlie sprayed plots was no better than the yield of untreated 
plots. In  a second test, nicotine sulfate (40 per cent) 1-800. with .5 per 
cent dry soap, was applied June 2, 9. 19 and 28. These applicatioris kept 
the pupulatio~i at a low level, but failed to give adequate protection after 
the tops went down. In  view of the difficulty in obtaining a satisiactory 
sprayer and the relatively poor protection afforded by use of contact 
materials, spraying onions to control thrips does not seem advisable. 

[Neely Turner and R. B. Friend] 

Mexican Bean Beetle Investigations. T h e  effect of spacing of 
bean plants on injnry by tlie Mexican bean beetle. Epilarlrila rorrupta. 
Muls.. was studied in 1933. The results obtained were entircly diferent 
from the results o f  the 1932 experiments. In  1933, the maximurn yield 
occurrerl on Ixans spaced two inches apart in the row, and the yielrl de- 
creased sharply when the plauts were 4. 6 and 8 inches apart. Spraying, 
according to the recommended schedule, reduced the percentage of in- 

Fr<;~.nrr 84. V i r w  ui paden  tractor spray n~ltlit. clv:c?in. I,mns 
i n  Soutliington. 

jured pods and increased tlie total yield. More I~eetle injury occurred 
on the plants spaced 2 inches apal-t. and relatively more egg-masses were 
deposited or1 thcsr plants than on the plants spacerl 4, 6 and 8 inches 
apart. Sprays were more effective when the plants were 4 or more inches 
apart. Experiments to determine relation between date of planting and 
bean beetle injury showed that beans planted May 11. May 20 and June 
1,  natured a marketable crop without spray applications. However, in- 
jury to pods was decreased by spraying. Ileans planted June 10 required 



one spray on Junr 22, and those planted June 20 required nnr spray on 
July 1. Plantings on June 30 required two sprays on July 2:) awl .\ugust 
7. Those planted on July 10 required two sprays on .\ugust 7 and 22. 
July 21 plantings required one spray on Angust 30. Ko ipm!- was neces- 
sary after the pods were formed. Tests of ii~sectirides illtiwed that 
copper-calcium arseliate dust (monohydrated copper sulfate. 10 per cent, 
calcium arsenate, 17 per cent, and lime, 64 per ccnt) was the innst satis- 
factory dnst. Magnesium arsenate, 3 pounds, casrin-litne. 2 pounrls, anrl 
water. 100 gallons, was wry  satisfactory as a spray. The r1.e ,oi pyre- 
thrum and rotenone dusts following applications of arsenical5 pre~~ented 
beetle damage, and a higher percentage of marketable poili resalterl. 
These non-poisonous dusts were also effective when used thrn~iqliout the 
season. Lima a~ld'l~orticultural heans required spray applicatinni on July 
29 and i lug~is t  7 .  These sprays did not apparently lessen inliaqe injury, 
but the yield was higher on sprayed plots. In a second test. sprays on 
June 9 and July 27 adequately controlled the larvae and left no residue 
on the pods. The sprays wrre applied with the cultivator tractor spray 
outfit she\\-n in Figure 84. [Neely Turner and R. B. Friend] 

Six Species of Pine T ip  Moths Occurring i n  Connecticut. I11 the 
course of field work with the European pine shoot moth. Rlryaciofrin 
buoliona Schiff.. and state nursery inspection during the last tn.o years, 
several species of tip moths have been found infesting pines. lii addition 
to R. brrolianu, the following occur more or  less commnnly in !lie state: 
Rhporioirio rigirloirn Fernald, R. cornstocfiiona Fernald. R. f r~~strni tn  
Comstock, Elrrosrrza gloriola Heinrich, and Battnristis uitlclla Busck. 
Most of these are readily distinguished in the field by their appearance 
and l~ahits. Rhyociottia b~colinirn is a serious pest of two-needle pines and 
is very abundant in the western half of Connecticut. I t  is particularly 
injurious to red pine, and mug110 pine in ornamental plantinxs is usually 
infested. Although the insect occurs to a limited extent on white pinr, it 
is of no economic importance to that tree. The larva tunnels it1 the bases 
of the needles in the summer, going into the buds the latter part of the 
season. It hibernates there and then enters a growing shoot in May. 
Pupation occurs in the injnrrd shoot in May and June. Rlr~'ariorri~~ r,igidnirn 
has heen found commonly on red pine. particularly in tlie eastern 
half of the state. The larvae drill into the buds and continue rlownward 
into.the twigs two or  three inches. Hihernation occurs in tlie pupal stage 
in the twig, three to six pupae usually being found in one ta.i<. There are 
two generations a year. This species may have been coniused in the 
field with R. frustrana which is similar to it in appearance and habits. 
Our  adult specimens agree in coloration and male gcnital characters with 
Heinrich's description of rigidnna (U. S. Nat. Mus. Bul. 123, 1923). 
Rlr~~ncionia irrrstrn?la has been found on pitch pine Illore irerlueutly than 
on any other tree in Connecticut. I t  eats its way into the buds and tunnels 
two or three inches down the twig, pupating in the tunnel. Its life cycle 
and habits are similar to those of rigidoita. Rhyacionia corrrstnr~fiinirn is 
common on Austrian, Scotch and pitch pines. During the iall of 1933 
this insect was frequently found on Scotch pinein northern C,xniecticut 



and on Austrian and Scotch pines in nurseries throughout the state. The 
larva tu~iliels from one to six inches inside the twig, and its presence is 
indicated by a mass of pitch, often an inch in diameter. Hibernation oc- 
curs in the larval stage in the twig. Eucosmu glorioln was described by 
Heinrich in 1931, from speciluens collected in Connecticut by Dr. E. P. 
Felt. The larvae have been frequently found boring in the twigs of 
white pine in early summer. The terminal s i r  or eight inches of the in- 
fected twig dies and is shown in Figure 85. Pupation occurs in the soil. 

FIGURE 85. \Vl>itc pine twigs injured hy the pine tip moth, 
lirrcos~rrn gloriolo. Somewhat reduced. 

Rnllnristis t , i t t~l ln has been found most frequently on red and mogho 
pines. The small yellowish larvae are borers in the tips in hilay and came 
the terminal half inch to bend over sharply in a very characteristic man- 
ner. [R. 13. Friend] 

PUBLICATIONS, 1933 
W. E. BRITTON 

Plant Pest Handhook for Connecticut: I. Insects. RnI. 344. 114 and viii pp., 
88 figs. January, 1933, (issued in March, 1933). 

Connecticut State Entomologist. Thirty-Second Report. Bul. 340, 94 and vi 
pp., 23 figs. >Iarch, 1933, (issued in May, 1933). 

Insects that Injure Cucumber, Melon, Pumpkin and Squash Plants in Con- 
necticut. Circ. 93. 7 pp., 9 figs. July 6.  1933. 

Erlward H. Jenkins (nio~raphical Sketch). Dictionary of Biography (Scrih- 
1 1 ~ ~ )  X, p, 44, 1933. 

Report of Committer on Injurious Insects. PTOC. 421:d Ann. Meeting, Conn. 
Pcmol. Soc.. p. 71. \lay, 1933. 
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Filteenth Biennial Report of the Commissioners of the State Geological and 
Natural History Snrvry, 1931-1932. (Bul. No, 52). 24 pp. May. 1933. 

Exwrience in Eniurcing Compulsory Clean-up Regulations on .kccount of the 
Eurape;an Corn Borrr. Jour. Econ. Ent., 26, p. 604. Junr, 1933. 

The Recent Nui-th-Eastward Spread of the Oraoge Sulfur Butterfly. Coiiar 
ewrgthcme Boisdv. Uul. Brooklyn Ent. Soc., 28, p. 109. June. 1933. 

W. E. B R I ~ T O A  AXD I[. p. ZAPPE 
Inspection of Yurseries in 1932. Reprinted from Connecticut 'state Entomol- 

ogist, Thirty-Second Report. (Bul. 349). 11 pp. May, 1933. 

Notes on Breeding iIocroce!rfras o,tcgliuorus from Reared Hosts. Jour. Econ. 
Ent., 26, p. 330. April, 1933. 

Control and Liie History of the White Apple Leafhopper. Proc. 42nd Ann. 
Meeting, Conn. Pomol. Soc., p. 35. May, 1933. 

Report on the Oriental Peach Moth Situation in Connecticut. Proc. 42nd Ann. 
Meeting, Corm. Pumol. Soc., p. 35. May, 1933. 

R. B. F n l ~ s u  
The Birch Leaf-.\lining Sawfly, F e ~ ~ s n  pl~ncila. Bul. 348, 74 pp., I plater, 17 

figs. February, 1933, (issued May, 1933). 
Contrulling Vegetable Insects. Proc. Ann. Meeting. Con,,. Veg. Growers' 

Assoc., p. 66. Aprll, 1933. 

R. B. FRIEND AN" H. W. HICUCK 
The European Pine Shoat ~1otl1. Circ. 90, 3 pp. Marci~, 1933. 
The Statl!s oi tlle Earopeat) l'ine Shoot Mat11 in Conorcticut: Joor. Ecun. Ent., 

26, p. 57. February, 1933. . . 

R. B. FnlaNo  so A. S. WEST, JR. 

The Eun,pean l'itte Shoot Motb, Rlzgacionio btrolinrm Schiff., with Special 
Heiereucc to its Occurrence in the Eli Whitney r e s t .  Y:dr University 
Sch~ml oi 14restry, Bul. Xo. 37, 65 pp., 8 plates. I1 tigi., attd frocltispiece. 
Aupttst, 1933. 

B. H. WALUEN 
Cellopl>;~ne ior La:~tcro Slides. Science, 77, p. 91. Janu;lry 20. 1933. (Brief 

note). 

M. P. ZAPPE 
Control o i  the Eltruprao Corn Borer. Circ. 92, 5 pp.. 4 figr. p r i l ,  1933. 

h.1. P. ZAPFE AN,) E. &I. STODD,\RD 
Tests of Various Apple Sprays in 1932. Proc. 42nd Ann. Meeting, Conn. 

Pomol. Soc., p. 15. iMay. 1933. 

J. P. J ~ H N S O N  
Hints on Clean-ug Measures ior the E u r o l ~ a n  Corn Bvrer 

1. Stalks and the Corn Borer. Illarch. 1933. 
2. Vegctahles and \\reeds. Aprll, 1933. 
3. Clean Plowinp and Corn Stubble. May, 1933. 
4. Cover Crops versus Clean-up Measures. 
5. Cornstalks versus Barnyard Manure. 
6. Corn an the Cob. 
(This series oi hriei articles was printed in the monthly publication of the 
Farm Bureau in each county in the State.) 



J. C. S c ~ ~ e n n  
Methods of Breeding Trichogramma in Coonecticut. Jour. Econ. Ent., 26, p. 402; 

3 pp., l plate. .\pril, 1933. 

Stadies on Parasites of  the Oriental Fruit Moth. I. Trichogrannaa. Hul. 353, 70 
pp.. 9 figs. J~tne. 1933. (issued in September, 1 9 3 ) .  

J.  1.'. TOWNSLND 
A Home-Made Elcctrically-Driven Psychrometer. Science, 77, p. 241 ; 2 pp., 

1 fig. March 3, 1933. 

D. S. L n c ~ o ~ x  
Tohacco lx~serts in 1932. In  Bul. 350, Rpt. oi  Tnhacca Substation at Windror, 

488, 11 pp., 5 ligs. June, 1933. 

Kotes on Rotenone as an Insecticide. Jour. Econ. Ent., 25, p. 1228; 12 pp., 2 
plates. Deremher. 1932, (Reprinted as Bul. No. 38. Crop Protection Dixest). 

Mexican Rean Ucetle Injuring Rye. Jour. Econ. Ent., 25, p. 1241. Decernher, 
1932. (Scientific note.) 

Traps and Lar.iricirles. I'roc. 20th Ann. Meeting, New Jersey Mosq. Exterm. 
Assoc., p. 103. July, 1933. 

NEELV TURNLR AND R. B. FRIEND 
Control of the Mcxicnn Bean Beetle. Circ. 88, 8 pp., 8 figs. January, 1933. 
Cultural Practices in Relation to h4exican Bean Beetle Control. Jour. Econ. 

Ent., 26, p. 115; 6 pp., 2 plates. Fehruary, 1933. 

Xew Developments in lforquito \Vork in Connecticut. Proc. 20th Ann. Meet- 
ing, Yew Jersey l,Iosq. Extcrm. Assoc., p. 102. July, 1933. 

SUMMARY OF OFFICE AND INSPECTION WORK 

....................................... Insrcts reccired ior identification 569 
Nurseries inspected .................................................... 380 ................. Regular nursery certificates granted (362 nurseries) 374 

................. 1)aplicate nurser?. certificates iar filing in other states 1W 
..................... >4iscellaneous certificates and special permits grantcd 1.34 

....................................... Xt~rserr  dealer's issued I57 .................... Shippe;'s permits issued to nurserymen in other stntrs 245 
Certification and inspection 

I'arcds oi nursery stock ............................................ 167 ............ Nnrciss~~s hulbs (in field 125.000) for sale (40 certificates) 30.000 
............................................ Corn borer certificatrs 335 

............................ Packages of shelled corn and other seeds 161 
Rlister rust control area prrmits isated ................................... 162 
Japanrse heetlc rr~.tificates issued ior the shipment oi  nursery and floral 

stock and farm products ....................................... 8,950 
Japanese beetlr certificates issued for the shipment of sand . . . . . . . . . . . . . . .  9 

....................................... Orcharrls and gardens rxamined 02 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Shipments oi imported mlrscry stork inspected 14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ntrmber casrs 103 
Numbcr plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  764.500 

Apiaries inrpretecl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.342 
Colonier inspectrrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.')27 
Apiarirs inirsted with Alnrrican ioul brood . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
Apinrirs infested \vith 1-uropran foul hraod . . . . . . . . . . . . . . . . . . . . . . . . .  0. 
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Towns covered by gipsy moth scouts .................................... 
Infestations found ........................ ... ...................... 
Egg-clusters creosoted .............................................. 
Larvae and pupae killed by hand ..................................... 
Infestations sprayed ................................................. 
Lead arsenate used fooundr) ........................................ .. 
Miles of roadside scouted ........................................... 

.......................................... Acres of woodland scouted 
........................................................ Letters written' 

Circular letters issued .................................................. 
Bulletins and circulars mailed on request or to answer inquiries ........... 
Packages sent by mail and express ..................................... 
Lectur~s and addresses at meetinas ...................................... 

FINANCIAL STATEMENT 

The report of the receipts and expenditures of the State Entomologist 
(Insect Pest Appropriation) for the year ending June 30, 1933, may be 
found in the Report of the Treasurer, on the first few pages of the 57th 
Report of this Station for 1933. 

ILLUSTRATIONS 

Figure 73 was prepared by Philip Garman; Figure 81 is from a phnto- 
graph by IT. E Ilrittott : all others are from pliotographs hy B. El. \\'alrlen. 

'Includes l . S 5  w ~ i r t c n  irom rile !;ti,mcrc Ihretle office a n ~ l  l l p  from the gipsy moth office at 
Dasicirc~n. 



INDEX 

Abbot sphinx, 308 
.4bbot's sawfly, 395 
.4crobasis sp., 392 
Acrosfrrn~r+n hilnrr. 392 
.4doloiio bilmnrfnto. 402 
Adrlges nbietir. 392. 407 

pbzicorfiris. 302 
Acdcs obstrrat~rs, 445 

cnrrndensis, 445 
cntifnfor, 444, 445 
e.rcrrccie,rs, 445 
fitrkii. 445 
sollicifnns, 444, 445 
tnrniorhynchus, 444 
Iris~rintns, 445 
rn-mrs, 444, 445 

.4rgerio exitiosa, 389 
:~oflposfemon v iresrcn~.  400 
dgribrs andus, 392 

hilhtentrs, 392 
co?itmarrir ah. nrbicoln, 397 
rrdcollis, 389 

Anriolifnnr n g ~ e s f i s ,  399 
Aiolrs nrr/nh<s, 401 
.4lsophiln pometouio, 389, 392 
Amorn sp.. 400 
.4,rzpeloflhaqn tnyron, 389 
.4arphioti trp.rsus, 403 
Anabasine. 460, 461 

sulfate: 449, 450, 451. 459, 46 
.4rlophothrips striatas, 390 
Anorn trisfis. 390 
Ar1nfi.r qtrindecin,prmcfnto. 402 
.4ngoomois grain moth. 401. 464. 
Anisota senaton'n, 393 
A~tomnla orierrtnlis, 388, 400. 468 
A~roPAcles ~ ~ t ~ c u l i p e ~ n i s ,  444 

brractiDennis, 444 
A11fh1-P~III .~  ~croph~lnrinc. ,401 
Atlsrnbhis roserrr. 389, 460 
Aphis ~nnidis. 390 

po,~!, 389 
rnnr?crr. 458, 459, 460 
spi~nccnln, 397 

Arlrodiws Ptrirfarbs, 403 
Apis mrllifcra, 401 
Apple and thorn skeletonizer, 389 

maggot, 390, 453, 454 
sprays. tests of, 447-448 

Arborvitae leaf miner. 393 
scale. 39.5 

Arcliips rosmia, 397 
.4rggresfhia thviello, 393 
Ar.nmdillh,m az,lgnre, 403 
Armyworm. 391 
.Asiatic beetle, 388, 400, 468 

or Japanese garden beetle, 
385. 400. 466 

A.rpidiof!!s,obietis, 393 
prr~lrclort~s. 389 
f r a q o ~ ,  393 

Cabbage looper. 387 
maggot. 387, 391 

Cncnerin nr.ggrospila. 389 
rosnc~atzn. 389 

. -- 
Cnliron nefhiopr. 397 
Colliritylir ~pernlor.  393 
C o m p o a o f ~ s  p~,i,isylr,ni>icsa, 401 
Carobus nentorolis. 400 
Carbon tetrachloride, 480 
Carpenter ant. 401 

bee, 402 
Carpet beetle, 401 
Carpocapsa po~~roi~plln, 389 
Casein-lime, 454, 482 
Catalpa mealybug, 396 
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Cecidomyia ,iir,eipiln, 393 
ocellarir, 393 

Cecropia moth, 3%. 398 
Ceratomeyilla frrscilobris, 402 
Ceufophilss gmcilipes, 403 
Chain-spotted geometer, 403 
Chauliodss pesnsylvorrictrs, 403 
Cherry aphid, 390 
Chinch bug, 400 
Chinese mantid. 403 
Cl~ionpspis euonymi, 397 

bmlfolinr. 393 

Clastopfrro sp., 393 
Clavate tortone beetle, 391, 399 
Clothes moths. control of is pianos. 479 
Clover mite. 393. 401 
Cud~compo finurs;.v,s, 393 
Coccinetln nore,anoroto. 402 

fmrrsuersoyuftata. 402 
Codling moth, 359, 448, 453, 476 
Coleoplrora /arrc~lla, 393 

lintosipe~~nella. 393 
t~rrieolorella. 403 

Colleles aestiunlis, 4M) 
Colorado potato beetle, 391 
Common red spider, 400 
Conference of Connecticut Entomologists, 

A116 
.V" 

on European pine shwt  moth, 405 
Co,rophfhorus coriberda, 393 
Conotrachclus ne,atphor, 389 
Copper-calcium arrenate dust, 482 
Corn ear \vorm, 387, 391, 437 

leaf aphid, 3% 
Corthylrts pn,tctefirsimrrs, 397 
Corydnlis cornufo, 403 
Corgthuclia orcsattu, 394 
. ciliato. 394 

cgdorrioe. 398 
pollido cclnri, 394 

Cottony maple leaf scale, 396 
maple scale, 3% 

Crab louse, 404 
Crabro sp., 398 
Crombns cnlioinoselkrs. 400 

. , ~  ~, 
tern to,,^. 144.'445 

Cutwormc. 391 
Cyclamen mite. 400 
Cyllerre coryoz, 407 

Damage by the Asiatic or Japanese 
garden beetle. 466-468 

D a s ~ ~ ~ e u r a  commu~tis. 394 
corficis, 394 

Deloyala clauata, 391. 399 
Drrntestrs lardarbrr, 401 

nidsm, 401 
Diabrofica wifmfn, 387. 391 
Diaperis moc~rlafn, 402 
Diapheromern femorata, 394 
U'aspis carueli, 394 
Dibrochys bouclrra,rrrs, 476 
Dicerca diuaricafn, 402 
Diloclrnus sp., 394 
Dibrion simile. 394 
Dobson, 403 . 
Dry-mix, 454, 456, 457 
Dryophanta Ianafo, 394 

Eastern tent caterpillar. 388, 390 
Elm case bearer. 393 

lacehug, 391 
leaf beetle. 388. 394 

Emphyfur cir~cfxs. 419 
Empoasco fobae, 391 
E~tfs l in  baclriana, 403 
Epicautn cirzrren var. tnnmirwta, 391. 399 

pe,mrylva,rica, 391, 399 
Ebilnclrrrn borealis, 391 

corrtrgm, 387, 391, 481 
Epitrir cncun~crir, 387, 391, 445 
Eriocnrnpoides linracirm, 389 
Eriococci~s azdeae, 398 
Eriobhvrs modesta. 394 

~smer;es fratenlo, 403 
Euonyzuas scale. 397 
Erph;,rin irrde, 398 
European corn horer, 387, 392, 398, 399 

control, 433-440 
damage to seed sweet corn, 438 
enforcinq the compt~lsory clean-up, 

433 
survey, 431-438 

European grain moth. 401 
lesser elm bark heetle, 388, 477 
pine sl~oot n~uth, 388, 396, 405, 

407, 408 
sprays for the control of, 476 

red mite, 340 
weevil. 474 

Etivyc>tttorrrs colifcdemto, 398 
Eutro,,tbidhrr, locr/storsra. 400 
"Evergreen". 450 
E y d  click beetle. 401 

Fall canker worm. 389. 302 
wet>worm. 389 



Pesr,sa futtnila. 394 
Fern scale. 399 
Firld cricket, 391 
Fiorirlio jopo,,irn, 394 
Fire hrat. 401 
Firh-flv 403 - ~ ~~ ..,. 
Fish oil, 410. 430. 445, 446, 447, 

448. 451. 476 
Flake naphthalene. 473 
Flatation nzlitnr. 447, 451, 452, 453, 

d<h A97 

-spotted sap beetle, 391 
Fro,tkli,>iella fwsca, 391 
Fruit tree leaf roller, 389 

Giant Ihnmrt. 399 
nsaterhug, 403 

Gillrt tm cookyi .  394. 407 
Gipy  moth. 388. 396 

o,ntrrJ. 42-33 
Gladiolus tllrips, 400, 473 
Glisrnrhilr,.~ qt,ndri,gwffntws, 391 
Glymhiur sprcioars. 395 
Gorditts linrott~r. 400 
Gouty vein pall. 394 
Grnrllnria nznlralla, 398 
Graw leafhonnrr. 389 . ? ~ ~ .  ~-~ 

phylloxera, 390 
Gropholithn , ~ m l c t n .  388, 389, 463 
Grasshopper mite. 400 
Grav  thripr, 390 
Green apple aphid. 389 

elm hretle 305 -. - 
fruit worms. 390 
pold hcctlr. 387, 397, 471 
]wad BY. 40.7 
peach aphid. 461 
stink hup. 392 

Gr.vllntn7pn ltrrodnrfyln. 400 
Gr?llrrs nrsin~ilir. 391. 477 
Gyrrirtctvotr trtcr. 403 

Hair snake. 400 
Iloltiro ,iln,i. 395 
II~lioIhir nhsolrto. 3x7, 391 

?,~~P.T<P,? ,T .  ,391 
Hellarammite. 403 
I-lcnmrir tbyshr, 403 
Ilmrrmphiln pminna. 389 
Ilrmirhiortnsln'r nrpidistrar, 399 
Hemispl~erir~l scale. 399 
Hrmlnrk \vrh\vorm, 394 
Hickory horsr, 402 

horned devil, 393 

midae aall. 395 
-nut wrevil. 403 
strm gall aphid, 396 

Honey hee. 401 
Nnr?,mphi.? ho,,rnnfrlidis, 395 
Houce centipede. 401 
Hydrated limc. 44i. 457 
ff l ' leerg~o brnsrirnc, 387, 391 

Imperial moth, 393 
Jmportrd ~r i l lo~v  leaf heetletle, 396 
Injllry by rose leaf k r t l e .  469471 

to tomatoes hy the common field 
crickrt. 4i7 

Inspection of apiaries, 4 W 2 5  
imported wrsrry stock, 419 
nurseries. 407-410 

Introducrd pine rawfly, 394 
lo  caterpillar. 399 
Iris borer. 309 
Itoniifo fo1Llr.0, 395 

..," 
inswction and certification of 

iarm products, 441 
scoutins. 140 
trappinp, 440 

Ja~ancse  pardrn h~etle,  4 6 M 8  
weevil. 387 

Junr~s grmrdi.  403 
Juniprr scale. 394 

Ktrrrlrr sp.. 395 
"Kolofnp", 447, 451, 454, 456, 457 

1.arlyhrrtle. 403 
spotted. 4V2 
I,\-o-spotted. 402 
fiue-zpnttcd. 402 
nine-sportrd. 401 
fiitceo-sprltted. 402 

I.nfmrn bofn1,yroiifrs. 395 
la rch  case hrarrr. 39.7 
I.a:der hrrtle. 401 
Lnriopfrrn r,itir. 389 
Ln.siwr ir,tmrjrc.t!rr. 400 
Lnrfiryrrrin prnr?i;'orn. 3'K) 
Lead arsenate. 410. 43:. 429. 430. 445, 

446. 447. 14R. 449, 451, 452, 
454. 455. 456, 41.7, 458, 468, 
470. 4i4. 4ih 

suhstitutes. 451-458 
Leaf roller, 398 



Lepisma sacchariria, 401 . . h'etrrotcrus batatus, 395. 
Leptinotarsa decemliwata, 391 - Xicotine, 460, 461 
Lesser apple worm, 390 preparations, 449, 459' 

European elm bark beetle. 427 sulfate. 410. 450, 451, 459, 460, 461, 
Lethocerus americanus. 403 . 476. 480 
Lerrcaspis japonicn, 395 Nodottolo patrcticollir, 387, 390, 398. 469 
Light-loving grapevine beetle, 387, 390 tristis, 470 . . 

severe damage by, 474 Norway maple leaf-stalk borer. 395 
Lime, 445, 446, 447, 448, 451, 452, 453, 

454, 455, 456, 457, 482 Oak fig gall. 393 
-sulfur, 447, 448, 449, 451, 452, 454. gall scale, 395 

456, 457, 460 lacebug, 394 
Liosomaphis berberidis, 398 mite. 397 
Lithocolletis hamdryadella, 395 pill gall, 393 
Lt~conus capreolur, 403 potato gall, 395 
Lycophotia morgaritosa sa.cia, 387, 391, Oblique-banded leaf roller, 389 

399, 479 Onion thrips, 392, 480 
~ y c f u s  sp. 402 control of, 480 

Orange-striped oak worm. 393 
Macrocentw a~rcylivorus, 462 Oriental fruit moth, 388, 389, 461, 464. 
d4ocrodactylr~s snbspinosus, 387, 390, 399 476 
Mocronoctlra onusta, 399 parasites, 462.463 
Macrosiphum liriodendri, 395 Oriental moth, 393 
Magnesium arsenate. 452, 454. 455, 458, Ormenir sp., 392 

482 Oyster-shell scale, 395, 398, 407 
Magnolia scale, 395 
d~olacosoma americaaa, 388, 390 Pnchysorrdra terminalis. 397 
~Momslra picta, 398 Pochystothvs lucicola, 387, 390. 474. 475 
"Manganar", 452, 453, 458 Papnipento niteln, 392 
Maple bladder gall, 395 Popilio glauczis var. turrzus. 404 

borer, 395 poly+enes, 404 
leaf spot gall. 393 trorlus, 404 
leaf stem borer, 3% Paradichlorobenzene, 479 
sesian, 397 Parar~dra bruntlea, 402 
spindle gall, 395 Paratetranychus pilosus, 390 

March fly, 403 ranmguis, 395 
Margined blister heetle, 391, 399 Parcoblotla uhlerinflo, 404 
IIealybug. 399 Peach borer. 389 
&leal? flata, 392 Pear leai blister mite. 389 
hfelnnotus commu,ris, 392, 403 psylla, 390 
dlelissodes birrwcrclato. 404 slug, 389 
Alelittie satyrirtiforn~ir, 392 Pelidrtotn punclota, 390, 402 
llexican bean beetle, 387, 391, 479 P~nrpkredon tenox, 398 

investigations. 481 "Penetral", 410, 450, 476 
Mite galls, 394 Pentorfhron e~proctidis, 463 
Mole cricket, 400 P/zilnrtthas lo~agicornis, 4M) 
dlo~zarlhr.opnlpru btrxi, 398 P1rilorti.r niger, 395 
hlosqaito control, 442443 Phlrgetbo,rfhrr sp., 392 

light traps and larvicides. 444445 Pbthirirs pzrbir. 404 
Mound-building ant of the Alleghanies. Pl~gllocoptes oceris-crume,so, 395 

402 qaodripes, 395 
hfylabris qtrodrimaculatus, 401 Phgllophngo fascn, 390 
Myron sphinx, 389 sp., 100 
Af~~zocnllis ze,olslri. 395 tristir, 390. 392, 400, 474 
hfyzfis revasi, 390 Ph.vl!o.vera caryaecarrlis, 396 

gemicor, 461 caryaefallax, 396 
vitifoliae, 390 

Nantucket pine moth, 3% Phytrratodes uorinbilis, 402 
Neodiprion lecot~tei, 395 Pl,gto~iorntrs rrmicis, 392, 474 

pinetam, 395 Pigeon horntail, 404 
Neolecnnium cornuparvfr,rt, 395 Pillbug. 403 
Nepticftla srricopeso, 395 Pine bark aphid, 392 
Nessus sphinx moth. 403 blister rust, 407 



cane beetle, 393 
' leai scale. 393, 407 

tip moth. 394, 
tree sphinx. 395 
tube moth, 394 

I'issodes n ~ ~ r o r i ~ 7 t n h r s .  3% 
strobi. 306 

Pitted ambrosia beetle. 397 
Plogiodrrn ;cr.ricolora, 396 
Plum curculio. 389 

leai heetlr. 470 
Podincs sp.. 403 
Pn~cilocopsz~r lirrrahs, 399 
Polydrrtsi,r rer.iretrs, 474 
Popillio jnfouiro. 387, 398, 401. 468 
Poplar and willow curculio, 394 

canker. 40; 
Portlietrio dirpnr, 388, 396 
Potassium fluosilicate. 454. 455. 458 
Potato flea beetle, 387, 391, 445 

control, 445156 
leafhopper. 391, 446 

Potter wasp. 403 
Priontrs Inticollis. 396 
Priophorrls n r c ~ . i r o ~ l i s ,  396 
Psendocr!eorr-hirrirs selosss. 3Ri. 398, 
Psesdocorras comstocki, 3% 

sp., 399 
Pseudosplrt+rr trtrio, 404, 478 
Pryllio pyn'colo, 390 
Psl:.i,,oria arrricola, 3% 

uitir. 396 
"Pyagrol". 450 
P?,raco,ithn, 398 
Pyr-ozrstn n~,l~ilol is ,  387, 392, 398, 399 
Pyretllrum. 415. 449. 450. 459, 460, 

480, 482 

Raspberry iruit worm, 389 
Red-headed pine sawfly, 395 

-necked cane borer. 389 ~ ~~ 

Reaal moth. 393 
Rericttlitcrmrs flavipm, 402 
Rlingoletis po,i~oi~clla, 390 
Rhi.-og1i.phtr.r hyocinthi, 399 
R h o d i t ~ s  rndicrrn, 398 
Rl~ododendron lacebug, 398 
Rhopolosiphz,rn yserrdobrassicoe, 392 
Rhyocio,iin brrolinna. 388, 396. 405. 

405. 482 
con~.rtorkior,o, 396. 482 
fr.ust~n,ia. 396, 482 
ri,qidn,rn. 396. 482 

Rosa l>t,oor~is. 397 
ncsim. 398 

Rose rhnirr. 3Si, 390, 399, 474 
leal lheetle, 387, 390, 398, 469. 4% 
lpai folder. 397 
lenihnpper, 398 
root nail. 398 

stem girdler, 39; 
Rosy apple aphid. 389. 460 
Rotenone, 459. 460, 461, 4R0. 482 

Saddle-pack caterpillar. 392, 399 
Satssetro ltr,nisphaerica, 399 
Salt marsh caterpillar, 403 
Sovrio rec.ropia, 390, 396 
San Jose scale. 389. 407 
Soperdo ,buartico/lis. 398 
Satin moth, 397, 474 
Srah 458 . .- 
Srnlgtus mrrltistriatws, 388, 3%. 4;; 

sttlcotur, 390 
Scutigern forcrps, 401 
Seed corn maggot. 391 
Serictr sericea, 397 

~ ~ 

~il;,erfish. 401 ~' 

S i t o t r o n  cerealella, 401. 464 
Sminthurrrs hortegrsir, 399 
Sodium wlysulfide. 449 
Sod webworm, 400 
Sooty blotch, 448 
Sorrel weev~l, 392, 474 
Sowbug. 399, 403 
Splrecir's s p e e i o s , ~ ~ ,  401 
Sphccodiiio obbofii, 398 
Sphinx moth. 404, 4i8 
Spiraea aphid, 397 
Swtted grapevine beetle, 390, 402, 
Spruce  all aphid. 392, 407 

mite, 395 
Squash beetle, 391 

borer, 392 
bus. 390 

Stae heetle. 403 
~ t a &  borer, $2 
Steplianilis rhododrndri, 398 
Stewart's wilt, 437 
Stilpt~otia solicir. 397, 471 
Strawberry crown girdler, 397, 401 

root weevil, 477 
Striped cucumber beetle. 387, 391 
"Suliadde". 454 
Srriallorrr-tail hrltterfly, hlnck, 40-1 

green. 401 
tiger, 404 

Sycamore lacebu~. 394 
Sjn!,i!rrirta oiiliiroris, 397 

'l'aertiofhrips gladioli, 400 
Torsoitctni's pnllidtts, 400 
Tasrrs, 393. 39i 
T o t o d r m  si,lerrsis. 403 
Termites. 402 
Tctrolopho robf,stelln, 397 
Tctm,iicbr<s hicolor, 397 

trlor.ias, 400 
TI~~.r,rroDin dorliertio,. 401 
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Thiocyanates, 459, 461 
Thrips, 400 
Thrips tnhoci, 392, 4 M  
Tl~yridoptrryx ~ph~tnerarformis, 
Tineo groncllo, 401 
Tinroln Bircllielln. 401. 479 
Tmrtocero orrllntm, 390 
Tobacco hudworm, 391 

t h r i n c  191 . . . . . -, -, . 
Tomato grapevine gall, 389 

or tohacco worm. 392 
Tnumt-~,elln 1iriorlcnd;i. 397 
Trrnrpx colnmhn. 404 
Triclrogvnmmo rrrp~.octidis. 463 

studies on, 463-466 
minatum, 464, 465, 464 
pretiosn, 464, 465, 466 

Tropical moth. 478 
Tulip tree scale, 397 
Tunlip aphid. 392 
T w g  pruner, 395 
Two-lined chestnut borer, 392 
T3,phlorrbo pnrrtnrin, 390, 449 

romr, 308 

Ijnlgss sp.. 402 
\ 'arie~ated cutworm, 387, 391, 
IJrspo rmhro, 399 

\Valkinxsti&. 394 
Wehhing clothes moth. 401, 479 
\Veevil from the Orient. 476 
Wettahle sulfar. 454. 456, 458 
\Irhite ants. 402 

apple leafhopper, 390, 449 
control, 449-451 

oak hlotch leaf miner. 395 
nine arevi1. 306. 407 

WirGworm. 392 
Witch-hazel cone gall, 395 
Woodl,inr horcr. 398 
\Voolly apple aphid. 389 

fold call, 393 

X~stobi9,m n~for,illoss,,t. 402 
Xglinn sp., 390 
Xgloropo nir,qirricn. 402 
Xglotrerhws qundrintocnlatss, 397 

Zavthogrn,nmo d i i i w .  403 
Zebra cateroillar. 398 
Zcuzero py;ino. 397 
Zinc arsenate, 452. 458 

sulfate, 454, 455, 456, 458 




