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-3 Shade and Forest Tree  Insects-(Confhrued) 

Scientific name Common name Locality Remarks 

Clrlotsrys gibbosa A leaf beetle Deep River Feeding on oak leaves. 
July 27. 

Citlwronin rrgolix Regal moth Guilfard Caterpi l lar  on black 
Stoningtoll walnl~t. 

Conotmclrchs jtrgln,r- Walnut cur- Greenwich Injures Japanese a n d  
dis culio Stamford Persian walnut ie July. 

Corylhnro orcrrafn Oak lacebug Cobalt On white oak in July. 
New Hartford 

Corytltarn riliata Sycamore New Haven Very abundant. 
lacebug 

Cyllrnr rnrgor Hickory Borer South Mall- In  dwelling, April 6, 
chester probably emerged from 

tirewood. 

Cyllene robbtioc Locust borer Bristol September I. 

Desynetrrn ro,~t+rtarrir Maple vein gall Winsted F r e q u e n t  on s u g a r  
maple leaves. 

e Dalarta infrgrrritlta Walnut cater- Granby C o m m o n  everywhere 
I pillar on hickory, black walnut 

and butternut in Atlpust 
and September. 

Diophcromera \Valkingstick New Haven Feeding on oak leaves 
Ir,>,ornla September 30. 

Dicke1ot1g.r diltrln A leaf beetle New Haven Feeding on oak leaves 
Jane 15. 

E ~ ~ Z , O I ~ F S S ~  o l t f io~o  Spiny elm cater- Orange C a t e r p i l l a r s  on elm 
pillar June 11. 

Frtrrtso ptlrrlilo European birch Farmington C o m m o n  everywhere 
leaf miner Grfenrich in gray birch. 

Monroe 
\\restport 

Gol~r~,celln ItrlPolo Elm leaf beetle Canaan More destructive than 
Guilford for many years. 
Hartford 
Hazardville 
Litchfield 

..a Noroton 
Norwalk 
Warehouse 

Point 
Willinlantic 
Wilton 
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Shade and Forest Tree Insects-(Co~rfi~tacd) 
scientific name Common name Locality Rcmarka 

Phe,tacocctrs ocrricolo Woolly maple Bridgeport Unusually a b u n d a n t  
leaf scale Fairfield throuahout the state on 

Manchester wear  man!e. 
Waterbury 
Windsor 
Windsor Locks 

Philora,rlja cyntkb Cynthia moth New Haven Caterpillars common 
on ailanthus in August. 

Phylloroptes guodripes Maple bladder Putnam C o m m o n  on s i l v e r  
gall maple. 

Phylloxero coryoe- Hickory gall Bridgeport C o m m o n  on hickory 
raalir aphid Stamiord everywhere in June. 

Ph?soker!nes picene Spruce gall Mount Carmel G l o b u l a r  s c a l e  on 
scale spruce, June 16. 

Pissodrs strobi White pine Glastonbury 
weevil Middletown 

Salisbury 

Plogioduo vrrsicolora Imported willow Hamden 
leai beetle Milford 

Southport 

Porthetrio dispar Gipsy moth Putnam 

Prio,tar sp. ? Prionus Norwalk 

Priophortrs arericoulis Maple leaf Glartonbury 
stem borer Mount Carmel 

\Vatertawn 

Prociphiltrs imbricofor New Haven 

Prociplrilus tessellnfo Alder woolly New Britain 
aphid 

Destructive through- 
out the state on young 
white pines not under 
shade. 

Common th roughou t  
t h e  s t a t e  o n  g l o s s y  
leaved willows. 

Present over eastern 
two-thirds of state. 

Large larva in pink 
dogwood. 

More prevalent than 
for several years. 

On beech leaves, June 9. 

On silver maple, July 7. 

Pseudococcus corn- Catalpa mealy- Hartford Increasingly abundant 
stocki bug Norwalk on catalpa. 

Rhyncionia buol ia~ European pine Baltic Very d e s t r u c t i v e  to 
shoot moth Guilford red and Scotch pine in 

Greenwich southwestern quarter of 
Wampton the state. 
Norwalk 

nnyorionw corn- Pitch twig Guiliord On red pine, Novem- 
stockionn moth Scotland ber 7. 

Rhyocionio frusfrona Nantucket pine Baltic On red pine, Navem- 
moth ber 7. 



sao!h pue sqruqs Ie~uarueuJo JO sa2asuI 

'91 am[ 'ysa tl!el Jamq aall >[firlr, 
-tmom I,! Su![auun~ [arn,Q aunojq p;rpeat[-ptmo)l n,"~",tn n/u34n~ 

'~"L"a,[ il!lPJO-I amell ,l"url""J amro Jg!l,l.r!JS 

(~JIII~!I~~o~)-~~J~s~ aaJL ?saJod pue apeqs 



Insects of Ornamental Shrubs and Vines- 

Srirnfific name rommon namc Locality 

P I t o l ~ ~ s  fla~zdonrr Pandarus New Haven 
snhinx Plantsville 

I'odorerin ryrirtgoc Lilac borer Bridgeport 

SIcphn,ritir rhndo- Rhododendron Ncw Have,, 
dcudri lacehug Rockville 

Tclrnlelrrodcs mori Mulherry Glastonhory 
whitefly Meriden 

New Haven 

Insects of Flowers and Greenhouse 

;Inl,rophis tulipifernc Tulip aphid Hartford 

A r y ~ ~ o ~ t y c h t ~ s  godmotzi Fuller's rose Norwalk 
heetle 

Chel?rr,orp/tn cn.rsiden A tortoise heetle Glastonhury 
New Have81 

Diobrotira lortgirorr~is Corn root worm \\'allingford 

E,,tphytws cittctrrs Coiled rose slug Riverside 

Epicouto rrrorginnfn hlargined hlis- Darien 
ter heetle 

Epiro!,tn perzniyl- Black hli-ter Dal-ien 
i80rttca heetle New Haven 

HeliotAir obso l~tn  Corn ear worm Bridaeport 
Hartforrl 
Portland 

Jilltrs hor-tcnri.~ Garden milli- \Irrrt Hartford 
wde 

Lggws W o t ~ l t s i s  Tarnished plant Guilford 
hug 

ntocronoctna o n ~ l s f a  Iris harer Hamden 

-(Cn,,tinacd) 

Remarks 

Rare .  C a t e r p i l l a r  
feeds on grape and Dos- 
1011 ivy. 

In lilac, May 9. 

Ahwdant on rliffcretlt 
k i n d s  oi s h r u l ~ s  a n d  
trees. 

Plants 

I n j u r i n g  p l a d i o l u s  
corms, May 22. 

Collected o n  a c a c i a  
f l o w e r s  u n d e r  p l a s r ,  
Arlaust 26. 

Feeds upon rnorlling 
glory. 

I n j u r i n g  rose,  Sep- 
tcmher 25. 

This sawfly enters the 
cut stems of roses to 
pllpatc. 

Feeding on calendula. 

Frctlinp on calendula 
and other flowers. 

Inillred geranium cut- 
tings under glass. 

Injury to sweet pea 
andrr glass, April 18. 

Injured dahlia buds. 

Larvae i n j u r e d  i r i s  
rootstocks in July. 

On oleander. Common 
on various plants under 
glass. 



Insec ts  of Ornamen ta l  Shrubs and  Vine+ 

Sciellfific nam. common name lacrlity 

Pholus po,rdolor.rrs Pandorus New Haven 
sphinx Plantsville 

Podoscsia .syringne Lilac horer Rridgeport 

Sfrphnnitir rlrodo- Rhododendron New Haven 
drltdri lacebug Rockvillc 

Tctrnleurodes rnnri hlnlherry Glastonhury 
rvhitefly l l r r idcn  

h'ew Haven 

Insec ts  of Flowers a n d  Greenhouse  

Altrrraphir tslipiferoe Tulip aphid Hartford 

A,~yrtottgchus godnlaai Fuller's rose Norwalk 
heetle 

Cl,cly,rtorphn mssiden A tortoise heetle Glastonhury 
New Haven 

Iliubrotirn lo8tgicorrlir Corn root worm W a l l i n ~ f o r d  

E,rrphstus cinrfvs Coiled rose slug Riverside 

Epicauto trrorgirtntn Margined hlis- Darien 
ter lhretle 

Epkn!rfn pcrtrisgl- Black blister Da~.ien 
i'ontcn hretle New Haven 

Heliolhir obsolcto Corn ear worm Bridgcpnrt 
Hartford 
Portland 

l!r%r 1rortensi.v Garden milli- West Hart ford  
pede 

I.?gzis @olc~tsis Tarnished plant Gttilfard 
hug 

Mocronort~<n onusto Iris horer Hamden 

Frcttrlococcr!s citri hIealyhug Noaok 

Remark? 

R a r e .  C a t e r p i l l a r  
feeds on Crape and Bos- 
ton i n .  

In lilac, May 9. 

Common on mountain 
laurel a n d  R h n d o d c r r -  
n r m  nznrtero. 

Ahnndant on different 
k i n d s  o f  s h r u h s  a n d  
trees. 

P l an t s  

I n j u r i n g  g l a d i o l u s  
corms, May 22. 

Co l l ec t ed  nn a c a c i a  
f l o w e r s  u n d e r  g l a s s ,  
August 26. 

Feeds upon mnrning 
~ l o r y .  

I n j u r i n g  r o s e ,  Sep- 
t ~ m h c r  25. 

This sawfly enters the 
cut stems of roses to  
pttpate. 

Feeding on calendula. 

feed in^ on calendula 
and other flotvers. 

Injured geranium cut- 
tings under glass. 

Injury to  sweet p z  
undrr Class, April 18. 

Injured dahlia buds. 

Larvae i n j u r e d  i r i s  
rootstocks in July. 

On oleander. Common 
on various plants under 
glass. 



Insects of Flowem and Greenhouse Plants--(Co!rlinnrd) 

Srienlihr nnmc Common name lncnlity Remarks 

Pgranstn ninslci Stnart-reed T c r r y d l e  Tunneling in stem o i  
horrr gulden glow. 

R ~ t i c ~ ~ I i l ~ r r ~ ~ ~ . ~  \Vhite ant West Haven I n j u r i n g  g e r a n i u m  
fln;fiprr plants, June 29. 

Rhizoohphus hyo- Bulb mite Hamden Had i n j u r e d  blaring 
rittlhi star (Liotri .~)  July 22. 

Rhynrhitrs hirollor R~~~ curculia ~ ~ i ~ f i ~ l d  Weevil eats holes into 
the buds. 

Sai.r,wtin hmris- Hemispherical Canaan On Boston fern and 
pharrirn scale Noank oleander. 

Sibinr slirndca Saddle-hack Norwalk Feeds upon various 
caterpillar garden plants. 

Toraiothrifis gladioli Gladiolus thrips Bridgeport Severely injured glad- 
Hartiard inlus in various sections 
Meriden of the state. 

Tarsor&emas pnllidtrs Cyclamen mite Fairfield Distorts leaves of  cy; 
Orange clamen, l a r k s p u r  an 
New Haven monkshood. 

Trlrnnyrhtcs trlnrhts Red spider Bristol Had i n j u r e d  ph lo ,  
\Villimantic coleus, l a n t a n a  a n  
\Vodhury chrysanthemum. 

Trinletrrodes Greenhouse Noank On oleander. Injures 
?nfiororiont,n whitefly many d i f f e r e n t  p l a n t s  

under glass. 

Vonpssn rardzci Painted lady Xew Haven Caterpillars i n j u r e d  
hollyhocks. 

Vespo rrnhro Giant hornet Yalesville Girdles twigs 

Field, Lawn and Soil Insects . 
lgnfio.rt~mo,t A green bee West Haven Adults from lawn. 
r,irrarens 

Inomla orientalis Asiatic beetle New Haven L a w n s  s e v e r e l y  in-  
jured by the grubs. 

Ribio nlbifiennir A fly Pornfret Center Many larvae in soil. 
O i  no economac impor- 
tance. 

B l i m u  leucopterus . Chinch hug \Vest Haven Injuring l a w .  



Field, L a m  and Soil Insects-(Cortlirrrrrd) 

Scientific name Common name L o a l i l y  R p m r r k ~  

Brachgrhinus sulratas Black vine Greenwich Injured Taxus, hego- 
weevil New Havcn nia and nther plants. 

\Vcodhridge 

Catdpe lanigrra Goldsmith Hamden Adult, June 16. 
beetle 

Cmmbrr raliginosellvs Corn root Preston Plains In ju r ing  tobacco  in 
\vebworm \Vindsor A u g u s t  a n d  l a w n s  in 

Junc. 

Difilotoxis sp. White grubs Hamden Grubs in soil, \lay 19. 

Erirtalis t cnar  Drone fly Stafford Pupa in soil. 
Springs 

Elcphnria indn Bumble flower Greens Farms Ad~~l t s .  Septemher 12. 
beetle 

~ ~ p e r o d r s  porctlhts A weevil Farmington Injured lawns in late 
Devon Jane and July. 

LIMO~~ICI capreohis Stag beetle l1iddletawn ~ d , , l t ~  from lawn 

Plrglloplmga hirficaln May or June Old Lyme On trpr roses. June 3 
beetles 

Ph$llopkogn tristis White grubs Old Lyme Grubs in soil, Alas. 
Woodbridge 

Phyllophaga sp. White grubs New Haven Gruhr in soil. 
\Voodbridge 

Papillia japorcica Japanese New Haven Adult. S e p t e m b e r  8. 
beetle Norwich Severe iniestation iound 

Old Savbrook at Ridncfielrl. 
~ idgef i i ld  
Tarrington 

Srrica sp. White grubs Hamden Gruhs in soil. Ma>- 19. 

Sphccirts sprciosus Cicada killer Hartford Adults. J u l y  31 and  
Old Lyme Octohcr 8. 

Tibicrn rhloromera Cicada Xew Haven Adult and pupa in soil. 
Hartford 

- Black noctuid Greenwich In ju r ing  lawns.  A- 
larvae dults not reared. 



Stored Grain and Household Insects 

Scientific name Common name Locality Remarks 

Alobn!rs pn#!sgl- A Tenebrionid Shrlton la residence. 
T~O?IIC?IS  heetle 

As1krcrrn.r scroplttt- Carpet hcetle Green~~~icl i  Common in dwelling 
lorinc New Ha\.cn houses. 

Norwalk 

Aftage,,tu jicrlrs Black carpet Hartford 
k r t l c  New Haven 

\Vest Haven 

Bloffrlln gerrtortiro German Plantsville 
cockroach 

i7racltyrhbttu ooal!rs Strawherry Wpst Have11 
crown girdler 

Bryohin prnrliosn Clover mite New Haven 

Chrrrr leclt~larit,s Bedbug Darien 
New London 

Cylle,zc carpc  Hickory borer South Maa-  
cllester 

Dcr,,wsfes lordorirrs Larder beetle Branford 

Dcrlrtcsirs tfidwvlr A Dermestid South Norwalk 
heetle 

H j l r s i r ~ ~ s  acttlcnftts Ash timber New Haven 
heetle 

Mor!or!torin,n Pharaoh's ant Hartford 
pl8arn0,ti.r 

dfylnbris qttndrintarrt- Foar-spotted Newington 
Infns hpan \veevil 

Orj'zocphilt,s s ~ r b n -  Saw-toothed Hartford 
I I~C>ISIS  grain hectle South h'arwalk 

Pcriplnncfn omrri- American New Haven 
CO?IO cockroach 

Phg,,mlodes rarinbilis Variable Hartford 
oak borer 

Common in dwelling 
houses. 

Infesting residence. 

Prohably e m e r g e d  
from soil in flower pots. 

Newly-hatched m i t e s  
crawling in houre. 

From pigeon nest. In- 
festing a residence. 

P r o b a b l y  e m e r g e d  
from fire wood. 

Several adults in house. 

Two adults in house. 

P r o b a b l y  e m e r g e d  
from fire wood. 

I n f e s t i n g  t o h a c c o  
warehouse. 

Infestingseedof cowpea. 

Infests stored cereals 

Infesting residence. 

Probably e m e r g e d  
from fire wood. 

,# 



Stored Grain and Household Insects-(Corttbacd) 

Scientific name Common name I.ocality Remarks 

Sitodrepn per~icen Drug stare Bridgeport I n f e s t s  d r i e o  l l ra~nr  
beetle oroduets. 

T ~ ~ e b r i o  molitor Yellow meal 
worm 

New Have 

~- -. 

I n s  tored peat n 

Tc,rebrioides corticalis A Tenebrionid New Haven injuring stored seed 
beetle corn. 

Tblcnln biscllicllo Webbing clothes Derby Infesting feather beds. 
moth New Haven Adult it, residence. 

ial Insects 

Arholla ,nslti,rpir~osn An assassin hug Hamden P r e d a c e o u s  b u g  o n  
..'illOWS. 

Cl~iloconts bitmbrcrtrs Twice-stabbed Hamden 
lady-beetle 

n pine. Feeds upon 
e insects. 

Hippo<iomin coaqxr- Convergent New Hav... d n e  a d u l t .  F e e d s  
g c r ~  lady-beetle upon aphids. 

Tr,roder.n riu~ttsir Chinese praying Sauth Norwalk Feeds an other insects. 
mantid Common in southwest 

corner of state. 

Aidrs otropalptcs A mosquito uetnn,  

leous Insec 

n--:-.. 

t s  

Thr 

Ai;drs rolliritn,bs Salt marsh Darien Adult, August 
mosqurto Madison Two adults, S 

14. 

Alatrs orzrlntas Eyed elater Bridgeport Adults, June 4 and 5. 
Hartford 

Basilarrhia orchippas Viceroy Rockville Adult, Augu5t 18. 

Barilorckio astyannr Red-spotted Rorkville Adult. August 18. 
purple 

Bnsiloso i,>rperiolis Imperial moth New Haven La1 

Colligrapktcs similir A leaf beetle New Haven Adult. 

Ceraclipsocas lridyi Psocus-bark Long Hill On bark of tree. 
louse 

Cercyonis alope Blue-eyed North Branford Adult, August 4. 
grayling 

Cltaalwdes pectirornis A fish fly Hartford One adult. 
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Miscellaneous Insects-(Co.linsad) 

Scientific namc Common name Locality Remarks 

Chcl~rrorphn rassideo A tartoire North Haven Adults, July 30, 
beetle 

Chiridia .qultata A tortoise North Haven Adults, July 30 
beetle 

Ckr~~rorlnrs otrrotvs Green-gold Hamden Adults, June 29 and 
leaf beetle August 4. 

Cithero,zio regalis Regal moth Guilford Larva on black wal- 
Stonington nut, August 14. 

Adult, July 13. 

Corgdolir cornsfa Hellgrammite Bridgeport Adults a t t r a c t e d  t o  
Hartford electric lights in July. 
Stonington 
West Hartford 
\Vethersfield 

Deilpphiln lineafo White-lined New Haven L ~ ~ ~ ~ ,  julY 15, 
sphinx 

DeilopJ~onofa ello A sphinx moth Hartford Larva, September 3 
Rare. 

Enchenopn binolola Two-marked Danielson On bittersweet, acacia 
tree hopper Hamden and viburnum. 

Norfolk 

Grjl lur assbnilir Common cricket Loug Hill Injuring s t r a w b e r r y  
New Haven plants. October 8. 

Lacrlios philenor Pipe-vine Danielson Larvae, September 8. 
swallaw-tail 

Lucilia srricnlo A scavenger fly Noank Many flies killed by 
fungus stuck on twigs 
and leaves. 

Matrronia pcrhtrbons A mosquito Madison Adult. September 14. 

Papilio g 1 a . c ~ ~  Tiger swallow- Bristol Larva, September 5. 
form ftcrr~rs tail Hartford Larvae, September 14. 

Kew Haven Larva, August 7. 
Plantsville Larva. September 4. 
Stratford Cocoon, Scptcmber 9. 

Pofiilio troilrrs Green swallow- Tarrington Larva, September 3. 
tail 

Pclerin!cr polytt~rotor A parasitic Middletown Adult female, August 
four-winged 19. 
fly 

Philoromin cynthia Cynthia moth New Haven Several cocoons. 



Tetraopes lefraoph- 
t l<nktas 

Tibicen canicnlaris 

Trt,rrrr roht,,zba 

Miscellaneous Insectc(Conc1udrd) 

Common name Locality Remarks 

A weevil Hartford Ten adults from hay- 
mow. 

Broad-horned West Haven Two adults. 
prronus 

Cecropia moth East Woodstoek Half-grown larvae on 
Killingworth apple. 
North \ V d -  Adult on lawn. 

bury Two parasitized larvae. 

Milkweed beetle Hamden Adults. 

Cicada \Vindsor Adult, September 3. 

Pigeon N~,,, H~,,~, ,  Adult, August 20 
horntail 

I.una moth Orange Adult. July 14. 

Carpenter bee Rocky Hill Nest in piece of lum- 
ber. October. 
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INSPECTION OF NURSERIES IN 1931 

W. E. BRITTON A N D  M. P. ZAPFE 

The annual inspection of nurseries is provided for in Sections 
2136 to  2140 of the General Statutes, revision of 1930. In 1931 
this inspection was commeliced July 1, and colnpleted in October, 
except for a few nurseries that registered after July 1. This 
work was in charge of Mr. Zappe, who was assisted by A. F. Clark, 
11'. T. Rowe, and R. J. \\Talker. In a few special cases, inspections 
were made by K. C. Botsford, A. A. Dunlap, 13. H. \Valden, 
E. hl. Stoddartl and W. E. Eritton. 

In 32 nurseries, no pests were found. Altogether, about 155 
different insects and 87 plant diseases were found in the nilrseries. 
I t  is unnecessary to mention all of the pests here, but some of the 
more important and more abundant pests with the number of 
nurseries infested by each are indicated in the following table: 

NINE-YEAR R E C O R ~  OF CERTAIN NURSERY PESTS 
1923 1924 1925 1926 1927 1928 1929 1930 1931 

Oyster-shell scale . . . . . 42 44 38 39 45 57 78 86 73 
San Jose scale . . . . . . 20 32 32 19 16 30 22 8 11 
Spruce gall aphids' . . . . 28 40 27 42 82 120 147 90 124 
\Yhite pine wcevil . . . . . 17 5 5 8 17 19 37 66 74 
Paplarcankcr . . . . . . . .  34 25 34 32 39 35 37 35 23 
Pine blister rust 

(on Xibrs)  . . . . . . 6 8 7 9 9 5 7 7 13 
Nurseriesuninfested . .  32 33 34 46 37 18 13 18 32 
Numher of nurseries . 106 116 151 162 191 228 ZM 302 327 

I t  should be understootl that the figures in the preceding table 
are not strictly comparable because of the greater numher of 
nurseries since the new law went into effect in 1925. Tlius though 
the numher of infested nurseries is greater, the actual percentage 
may he considerably less. 

Number and Size of Nurseries 

The number of nurseries in Connecticut has increased each year, 
and the list for 1931 contains 327 names with a total acreage of 
3,998 acres. Of the 327 separate nurseries in.the state, a classifica- 
tion on account of sire may be made as follows: 

Area 

50 acres or more 
10 acres to 50 acres 
5 acres to 10 acres 
2 acres to 5 acres 
1 acre or less 

Number Perccntaac 

- - 
-- 327 100 

'lnclvdes hoth Adrlges abielil and Cillcttca molcyi. 



Tlie list of Connecticnt nnrserymen receiving certificates in 1931 
contains 327 nanics. 13 of which were registered as new aftcr tlie 
annual inspection had heen made and therefore had to he inspected 
and certified twice, once during the winter nr spring and again in 
thr late summer or fall. Nine nursery iirnls liolrling rertificates 
in 1930 failed to rrgister on or  before July 1. as provicled in 
Section 2127 of tlie General Statutes. revision o f  1930. The cost 
o f  inspection amounted to ,W, and am. collectrrl arid tornerl over 
to tlic Treasurer o f  the Station on Decemher 8. 1931, to he 
deposited with the State Treasurer. This cost wotild have been 

I'maar- 44. hlap of Connecticut showing location of the 327 nurseries 
inspcctcd in 19~31. 

. . 

somewhat grcater, if  a special trip to each nursery had been made, 
hut as several nurseries are  usually inspected on the same trip the 
expense is proportioned hetween them. 

The total area of nurseries in Connccticut in 1931 is about 3,998 
acres, an increase of 343 acres over 1930. These figures are in 
part estimates and are not absolutely exact. They were taken from 
the estimates of  the owners and managers as  given on the registra- 
tion cards, supplemented by tlie estimates of the inspector. Each 
nursery of  less than an acre in extent is listed as one acre, and 
where fractions of acres are given the next whole number is 
recorded. The distribution of these nurseries is shown on the 
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map in Figure 44. The list of certified nurseries now contains 
327 names, 38 new nurseries have been added, and 12 have dis- 
continued business during the year. Twenty-three nurseries on 
last year's list are now included under different firm names. The 
nursery firms granted certificates in 1931 are as follows: 

Xame 01 firm 

Abeling, R. W. 
Adamec, George 
Albrecht's Nursery 
Aldrich. Edward 
Alius, Adolf 
Allen, Henry L. 
Amclunxen & DeWyn 
Arnr)cIopsis Nurseries 
Anrlovcr Gardens 
Anstctt, Louis 
Artistree Nursery 
Austin, XI. E. 

Acre- 
Addre.. =Kc 

Torrington 1 
Foxon, East Haven 1 
Sheltan 1 
Guilford 1 
Stamford 1 
Korth Stonington 1 
Yalesville 1 
Groton 1 
Andover 2 
Norfolk 1 
Branford 2 
Clinton 1 

I N  1931 

Ccrtifieatc 
issued 

Sept. 10 
Oct. 20 
Sept. 29 
May 15 
Ih-r 17 

Aug. 3 
July 31 
Sept. 10 
Kov. 12 
Aug. 31 

Number 
ccrtifieatc 



























































































quarantined areas. Some of tlie road patrol stations were continued 
throughout tlie danger season for transporting beetles, and others 
were kept in operation for brief periods. For the ~iiost part, those 
hetween tlie Naugatuck River and tlie New York line were for 
both the Japanese 11eetle and the European corn borer and were 
continued into September. (See Plate 6 a ) .  All roads leading out 
of the generally infested area in New Haven Coi~nty were covered 
hy a floating road patrol. On  all of these highways, 9.931 rehicles 
carrying quarantined articles were intercepted. arid nearly half of 
them (4,394) found to he carrying such materials without 
certificates. 

Soil Treatment 

In the Report for 1930, page 553, is an account of the application 
of  one-third of the necessary dosage of lead arsenate to l i i l l  Jap- 
anese l~eetle grubs in certain 1au.n areas in Hartford, New I,on(lon 
ant1 Willimantic. Tlie remaining two-tliinls was given approximate- 
ly to these same areas in 1931. The materials applied in 1930 were 
in dry form-lead arsenate, one part; tankage, two parts; sand. 
four parts-distributed over the lawn in a fertilizer drill. and 
wasIie(1 in with water from a hose. In 1931, the lead arsenate was 
all applied in liquid mixtnre+ne pound in one gallon of water, 
and 500 pallons :~pplied to an acre of lawn. \\'it11 tlie applications 
of 1930, tlie approximate total of poison applied to these areas was 
750 pounds per acre. 

Tlie material was applied by automobile truck power sprayers 
with 600-gallon t:u~ks. Before applying the poison, preliminary 
trials wit11 water gave the men an idea of the time necessary to 
apply a given quantity of material to a measured area of lawn. 
Experienced nozzlemen hecame quite expert in covering the area 
mpirlly, but thoroughly. As soon as the poison had heen distrihutetl 
anrl before it had time to dry, it was washed from the grass l)la(les 
and into tlie soil hy applications of clear water from another 
sprayer held in readiness for the purpose. Two large areas were 
treated in Hartford as follows: ( 1 )  State Arnlory grounds; State 
Lil~rary grounds, westerly to Oak Street; State Capitol groun(1s; 
Ruslinell Park as bounded by tlie Capitol grounds, Park River, 
Asylum and Trinity Streets, also a portion easterly of Trinity 
Street as fa r  as the lake between Elm and Jewel1 Streets. ( 2 )  
Asylum Street, those properties on tlie south side between 
Sumner and Huntington Streets; north of i\sylnm Street to 
Collins Street, between Sigonrney and Hroad Streets; the east 
half of the block hounded by Huntington, Collins, Ashley and 
Garden Streets; and properties on tlie east side of Garden Street 
from Ashley to Rroacl Streets. Tlie Hartforrl City Park Depart- 
ment cooperated hy defraying the cost of the materials used in 
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treating Bushnell Park. The materials were applied between May 
12 and May 21, and a small corner completed after more poison 
was received, June 23 and 24. Altogether, 51.75 acres of lawn in 
Hartford were treated, using 22,250 pounrls, or more than 11 tons 
of lead arsenate. 

In Willimantic, tlie section l~ounded by Valley, Church, Summit, 
Hewitt and Prospect Streets, was given a treatrllent of lead arse- 
nate, Afay 22 to 25. This area included 12.36 acres, and 6,050 
pounds, or more than three tons, of lead arsennte were tlsed. 

In New London similar treatinent of the lawn areas was given 
hlay 26 to 29. Tlie section treated was I~ounde~l l)y Brainard, 
Granite, Richards, Huntington, Federal, Church, Manwaring, 
Williams and Mercer Streets; also about one-third of a block 
bounded by Cottage, Broad, Huntington, Jay nnrl Franklin Streets; 
and about two-thirds of a block bo~lnded by Cottage, Broad, 
Hemstead anrl Franklin Streets. Altogether, in New Lo~idoli about 
17.51 acres were treated and 7,500 poun(ls, or 3.75 tons, of lead 
arsenate were used. 

The total area treated in the three cities is equivalent to 81.62 
acres, and 33,800 pounds, or  16.9 tons, of lead arsenate were usecl. 

This treatment was under tlie personal supervision of Mr. John- 
son; most of the materials were furnished by the State, and the 
lead arsenate and water were applied with labor and power outfits 
supplied by the Federal authorities. This method of application 
seemed to us to be an advantage over tlie dry method used last 
year and also less expensive. Ill~~strations of this mctliod of 
ap1)lication are shown on I'lates 6, 7, and 8. 

SPREAD OF THE SATIN MOTH AND CHANGE 
IN THE QUARANTINE 

W. I?. BRITTON 

Mention of the spread of the satin moth, Stilp,~otia salicis Li~i~i. .  
may be found in the Report of this Station for 1930, with the 
statement that the insect had been discovered in 32 additional towns. 
Federal Quarantine No. 53 was revised to include these towns, 
effective February 1, 1931. After due notice, a public hearing was 
held at tlie Station, February 11, and State Quarantine Orrler 
No. 29 was issuc~l, hecoming effective March 20, 1931. This 
quarantine amounts to an absolitte embargo, as the movetilent of 
1)oplar an11 willow trees, or any parts thereof capable of prolmga- 
tion, is not allowed. The accompanying map shown in Figure 48, 
indicates tlie regulated and free areas of tlie state. 

The changes in the satin moth quarantine, together with a brief 
illustmted account of the satin nlotli, were published as Circu1;ir 78, 
1 I 1931  Tlie quarantine order is as follows: 
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County. It shall he unlawful to move any poplar or willow trees or parts 
thereof capable of propagation from the restricted area designated ahnve 
to any other portion of thc State. 

Thir order shall take effect March 20, 1931. 

WILLIAM L. SLATE. 
Approved : 

 nun L. Cnnss, 
Go?,rmor. 

WORK WITH ORIENTAL FRUIT MOTH CONTROL 
IN 1931 

Pnr1.1~ G.AR\IAN 

The Oriental pcacli moth is now called thc Oriental fruit moth 
hy vote of the .4nierican .4ssociation of Economic Entomologists. 
In general, drpredations of this pest were greater than in 1930, but 
not so great as in 1929. Parasitis111 was low in many orchards early 
in the season, hut increased in some dnring July and was apparently 
of consideral~le benefit. 

W e  sectlred tlirnugh the coBperation of Dr. H. W. Allen, of the 
Federal Bureau of Entomology at Aloorestown, N. J., a supply of 
fruit moth and strawherry leaf roller larvae from which more than 
10,000 Mncrorcrrfrris a.nc?'lhrora. adults were obtained. More than 
11 million Trichogrniitww ir&ifrr~frirrr. parasites were produced and 
supplied to growers. In addition, screral field experiments with 
Trichogramma were conducted and systematic collection of pam- 
sitized larvae and eggs were made in several orchards. 

Tahle 5 gives results dealing with the number and condition 
of parasite shipments on arrival at their destination. I t  will he 
seen that 9U per cent or more were reported to have been received 
in good condition. and that 86 per cent arrived the day following 
shipment. Figure 49 shows the number of orchards in each town- 
ship receiving parasites in 1931. An average of ahout 70 Tricho- 
eramma Der tree was distributed and about one Macrocentrns to .> 
every 14 irees. 

Table 7 gives the count of eggs parasitized by Trichogramma 
in six different orchards, and Table 6 the results of collections to 
determine Macrocentrus parasitism. 

T o  learn what effect parasitism had on the actual fruit infesta- 
tion, an inspection of peaches was liiade in four different orchards. 
Thesc results, shown in Table 8, indicate that in orchards where 
parasites were abundant, infe~tation by the fruit moth was low, 
and vice zrcrsa. Ho\r,ever, in other orchards, where both parasite 
species were known to be present, but in which no counts or 
percentage estimates were made, there were cases of severe 
infest a t' ion. 



Tt was noted (luring tlie season that orchards presenting rank 
twig growth were most severely infeste~l. Growers have consequent- 
ly hecn advised to use judgment in tlie application of fertilizers 
and in cultivation and prnning so as to avoid, if possil~le, conditions 
favoring severe twig infestations. It may 11e mentioned also that 
hrown rot is likely to appe;lr in orcliarcls growing under sucli 
conditions. I t  did in 1931. 

Fielrl experiments with Trichogramma indicate that the egg 
parasitism may be greatly increase~l hy field liberations, hut it has 
not heen possil~le so far to increase it in Connecticut much above 

I R -  4 .  hlap o i  Connecticut showing- location of orchards in which 
Oriental fruit moth pararit~s were liheraterl in 1931. 

.W per cent by this procedure. Field experiments with the flight 
of Trichogramma. however, indicate dispersal far beyond the tree 
in which the liberatinn was made. In addition, it has become 
apparent from lal~oratory experiments that sulfur dust has some 
effect on egg parasitism, especially at  high temperatures. (Table 3.) 

Other laboratory experiments consisted of Macrocentrus breed- 
ing, and refrigeration experiments with Trichogramma. Some of 
the refrigeration work is reported by Mr. Schread in another 
article. I t  was found that Macrocentrus can be hred in considerable 
niirnhers during the fall months and in  limited quantities during 
the spring season. Attempts to hihernate the reared material were 
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not entirelv successful. for consideral~le loss occurred in 1931. 
Macrocentrus breeding was carried on successfully during Septem- 
ber. Octol~er. November and Deceml~er. and consi(lerable stocks of 
parasitized fruit moth larvae acqr~ired. Some of these data are 
shown in Tables 1 and 2. In order to provide host material for 
l\lacrocentrus, fruit moth larvae have been reared in large ~iumbers 
for which we have made use of various cagcs and incubators built 
during the last two years. In the breeding work so far, it has 
required more than 10 to 15 fruit motli eggs for every adult 
BI:lcrucentrus reared. During 1930 to 1931, (Soveoiber to Noveni- 
her) more than 500,000 fruit motli eggs were obtained and during 
the fall of 1931, September to December inclusive, we secured a 
total of 195,800 eggs, or an ample number to s ~ ~ p p l y  food for 
13.000 to 19.000 hIacrocentrus. 

Ficlcl experiments with co~itrol by insecticides were carried no 
in an orcliarrl near the Experiment Station Farm at Mount Carnieel. 
Several d u ~ t s ,  including a 90-10 lime-lead arsenate dust were 
aur~lied. Some of the dust annlications werc followed bv oil snravs. . . . 
Fibrous talc was also used. The figures show a very low infestation 
of fruit moth in Both check ancl treated plots, due in part to a 1-ery 
heavy crop and slow growth of the trees. Very little twig in- 
festation was seen in this orchard during July. Tllc best control 
was ol~tainecl hy the application of four oiled dusts followed hy one 
2 per cent oil eniulsion spray. On account of the low infestation, 
however, these exyerimeits will need to he repeated. Quinces were 
also sr~raved for control of the fruit moth. Oolv one material was . > 

used and this consisted of a 2 per cent pyrethrt~m impregnated 
wliite oil emulsion. Three applications were made in Augost and 
September. The number of uninfested fruit at harvest \\.;IS aliout 
half that of unsprayed trees. Table 9. 'l'his corresponcls in general 
with our 1930 results wlieti consideral>le reduction in infested fruit 
was obtained with si~nilar materials. l'lie quince c~~rcul io  was not 
controlled by the treatment, ho\vever, and measnres of conlniercial 
valtre should also aim to control this troul~lesome enemy of tile 
quince. 

TABLE 1. ~ R V ~ T  ~ ~ O T H  EGG P~~UDUCTIOS DLNIK<: THF. FALL OF 1931 
~ -- -- ~- , Sanlber ,,f ezgr 

\lonth I l/,~ille,l 
- - 

September . , . .  I 71,800 
October 4.969 29.6110 

1 1 
- .~~~ 

Novemher 3,583 52.300 
December 1,371 39.100 - 

Totals 1 -  9,923 I 195,800 -- 
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Averv. Yantic I 2 9 1  0 1 1930 

county 

I:airfield 
Hartford 
Litchficld 
hlirlcllrsex 
Kew llnven 
N r w L o n d a ~ ~  
Tolland 
Windham 

Totals 

43 
103 

Y 
6 

73 
25 
19 
4 - 

282 

Hom&ood Farms, 
Greenwich 

Kneuer, Guilford 
Platt, Milford 
Pero, htanchester 
Root. Farminfiton 
Conn. Agr. Col., Storrs 

TABLE 8. EFFECT OF FRUIT blorn PARASIT~SM OX F ~ u r r  INFESTATIOX, 1931 

Aversye Trich. 
Orchard pavasitism for l laeroc~ntrus  Ellrrtn fruit 

July and August ~trercnt inierfation 

A I .  68 18 
B 55 yes (abundant) 
C 17 
D 15 KO 

Orchard 

Avery, Yantic 
Kneuer, Guilford 
Platt, Milford 
Pero, hlanchester 
Root, E'armingon 
Conn. Agr. Col., Storrs 

34 
56 
7 
5 

48 
23 
17 
1 
- 

191 

26 
48 
67 
32 
38 

- ~ 

Averape seasonal 
parasitism 

23 
15 
17 
43 
48 
5 

74 

0 
0 
0 

23 (100% August) 
15 ( 85% August) 

1 clay I 2 days 1 3 days 

0 
1930 

0 
1930 
1929,1930 

D ~ ~ ~ ~ ~ m  
J U I Y .  A U ~ U * ~  

47 
30 
35 
55 
68 
10 

116 - 
36 
7 
9 

16 
5 

21 
0 - 

210 

91 
80 
43 

100 
93 
'15.5 
70 

100 
- 
86 

.~ .  .- 
0 

Number 
C O I I ~ C ( ~ O , L S  

4, June to  Aufi. 
4, June to  Aug. 
4, June to Aug. 
4, June to Aug. 
6, June to  Selrt. 
4. June to Allfi. - 

0 

r.: 

95 
'19 
94 
98 
99 
9'1 
9.5 

100 - 
98 

- -  

6 
20 
28.5 
0 
5 
4.5 

18 
0 - 

11 

m 

1 93 98 
85 
80 
V i  
95 
XX 

IIKl - 
91.5 
.- 

0 
0 

28.5 
0 
3 
0 

12 
0 

2 



2% white oil emulsion: 1 
Oil containinl: pyre- 
thrum extract o f  1 11). 
to each gallon of oil. 

Milk emulsifier. 
Applied Auz. 20, Sept. 
2, Sept. 14. 

Totals a n d  averages 

Check, no treatment 

324 147 38 

Totals and averages 475 250 52 46.8 

N O T E S O N T H E C O N T R O L O F T H E A P P L E L E A F H O P P E R S  
IN CONNECTICUT 

PHILIP GARMAN 

Appearance of leafhoppers in apple orchards early in the year 
promptecl control experiments fro111 which it was learned that the 
main species involved was the white apple leafhopper, Typlzlocyba 
poirurria' McAtee~, Typlrlocylw rosac' Linn., sn~all numbers of 
Elnpoasca iialigna Walsli (nzali I,eH.), the potato leafhopper 
Elrtpoacca f a k e  Harris, and Erythroneura obliqru Say, were 
present in late summer. The oblique banded leafhopper, E .  obliqua 
Say, was found doing considerable damage in Jrily in a commercial 
peach orchard. 13y far the most numerous and important species 
on apple was Typhlocyba ponurria. Structural details are slio\%-n in 
I'igure 50. 

Our first measures for control consisted of six tests of winter 
oils and tar distillate washes, all of which failed to control the 
insect in the egg. stage. Results of these tests are found in Table 10. 

Following the experiments with winter oils, the orchard was 
divided into three plots, one of which was sprayed with a commer- 
cial fungicide and lead arsenate at the calyx period, the second with 
lime-sulft~r ant1 lead arsenate at calyx and two-weeks periods, and 
- 

'MeAtcc rccopizcd that two s p q i c s  were included under Em@a rosoe (the rase leaf- 
hopper)  in 1926, bat it war not unfxl r f fenf ly  tlnrf his work was gcncrrlly accrptccl. 
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the third with lime-sulfur, lead arsenate, and nicotine sulfate at 
calyx, hut without nicotine at the two-weeks period. The best 
control was securer1 with the comhinations containing uicotine sul- 
fate, though some was obtained with lime-sulfur plus lead arsenate. 
The resnlts are given in Table 11. 

A heary infestation of apple leafhoppers having developed in 
the meantime at the orchard of S. R. MacDonald o f  Wallitigford, 
some of our experiments were transferred there. S; Leonard Root 
of Farminfiton also conperatcd and applied a number of different 
sprays. l'hree per cent nicotine dust was tested in the MacDonald 
nrchard in an effort to control the mature hoppers, which were very 
abundant. As a result of three different applications, it was con- 
cluded that the lilaterial would give a fair kill under restricted 

FlcunE 50. White apple leafhopper. A, winzs: h. male penitalia, all greatly 
nllarged. 

conditions, but was too uncertain to be depended upon. The hest 
kill of mature hoppers was obtained in this orchard with sprays 
consisting of lime-sulfur, iron sulfate, and nicotine sulfate, which 
materially lessened the number of hoppers in several tests. In  
connection with the lime-sulfur-nicotine sulfate sprays, work was 
commenced with nicotine activators and pyrethrum sprays, the 
results heing in favor of lime-sulfur-nicotine sulfate combinations. 
Table 12. 

The abundant development of nymphs towards the latter part 
of August, however, seemed to  preclude the use of lime-sulfur 
sprays in orchard practice at this time of year because of spray 
residues, and further experiments were conducted with soaps and 
nicotine sulfate; activators and nicotine sulfate; summer oils; and 
pyrethrum products. The best and most complete kills obtained 
were with sodium fish oil soap, Tahle 13, ( 3  pounds to 100 gallons) 
plus nicotine sulfate (1 pint to 100 gallons), although oil emulsions 
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T A ~ L E  10. L l n ~ ~ o l ~ r a n  E x ~ ~ n r ~ e ~ r s ,  1931 : DELAYED DORMANT 
AFPLICATI~NS 

Leafhopper nvmt,hr 
Treatment per 100 leaves 

Tar distillate wash, 6g gals 
Water, 100 gals. 

Tar  distillate wash, 10 gals. 
Water, 100 gals. 

Oil emulsion, 2.5 gals. 
Tar distillate wash, 2.5 gals. 
Water, 100 gals. 

Miscible oil, 5 gals 
Cresol, 0.5 gils. 
Water. 100 gals. 

Miscible oil, 5 gals. 
\\rater, 100 gals. I1 

Oil emulsion, 5 gals. 
Water, 100 gals. 

Check, no treatment 

Tnnrr 11. L ~ n ~ n o ~ r r n  E X P E R I ~ ~ E N T S ,  1931: CALYX A~I'I.ICATIOXS 

Experiment No. 1 
Leafhopprr nymllhr 

Treatment per 100 1cai.er 

Sodium polysulfide, plus lead 
arsenate, plus casein lime 16 

Lime-sulfur, 2 gals. 
Lead arsenate, 2 lbs 
Water, 100 gals. 

Lime-sulfur, 2 gals. 
Lead arsenate. 2 Ibs. 
Nicotine sulfate, 1 pint 
Water. 100 gals. 

Check, no treatment 20 

Experiment No. 2 

Lime-sulfur. 2 gals. 
Lead arsenate. 2 lbs. 
Nicotine sulfate, 1% pints 
Water, 100 gals. 

Check, no treatment 

Nates: Appiication May 25, examination May 28. 
'Two cxwrlrnentr in different parts of the orchard, 
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hfineral oil activator, 1% qts. 12 
Nicotine sulfate, % pint 
\Vater, 75 gals. 

N o  kill of 
mature hop- 
pers 

Check, no treatment 1 20 / 38 1 .......... 

Mineral oil activator, 1% qts. 
\Vatu, 75 gals. 

Activator plus pyrethrum: 1 qt. 
\Vater, 100 gals. 

Check, no treatment 

Lime-sulfur, 1% gals. 
Nicotine sulfate, 1 pint 
Iron sulfate, 1 lb. 
\2'ater, 100 gals. 

No kill of 
mature hap- 
pers 
Some d e a d  
hoppers un- 
der trees 

M a n y  ma- 
t u r e  h o p -  
pers killed 

Sodium fish oil soap, 3 lbs. / 391 / 469 
Nicotine sulfate. 1 pint 
Water, 100 gallons i I 

Check, no treatment 

Average of all checks 

Check, no treatment 1 113 1 0 I 205 I 181 0.0 

'Kotcs: Sprayed Scpt. 1 ,  examined Scpt. 2,  1931.  

21 

19 

70 

53 



C o ~ ~ t r o l  of the Apple Leafltoppers ill Coiri~rct;czrt 577 

Potassium oleate, 6 lbs. 
\Vater. 100 gals. I 56 / 

Miscible oil, 1 gal. 
Sodium polysulfide, 1 pal. 
\Vater, 200 gals. I 35 I 

Potassium oleate, 6 lbs. 
tiicotine suliate, 6 oz. 
\\Taler, 100 gals. 

\\'bite ail, 1 gal.' 
\Vater. 100 gals. 

55 

56 

Summer emulsion, 1 gal. 
Nicotine sulfate. 1 pint 
Water, 100 gals. 1 4 1  

Fish oil soap, 3 lbs. 
Water, 100 gals. 

Fish oil soap, 3 lbs. 
Nicotine sulfate, 6 or. 
Water. 100 gals. 

Summer emulsion. 1 gal. 
Nicotine sulfate. %- pint 
\Vater, 100 gals. I I3  I 
Check, no treatment 1 44 1 

39 

11 

Summer emulsion, 1 gal. 
Water. 100 gals. I I7 

Sprayed S e p t e m b e r  
14. examined S e ~ t e m b e r  

Sprayed Septen~ber  4; 
examined S e p t e m b e r  
5-7; power outfit used: 
T w o  large apple trees 
to  each test. 

Check, n o  treatment I 32 1 J IS. 
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'Containing pyrethrum extract of 1 ~olxnd of flowrrr in each gallon of oil. 



TESTS OF A MINERAL OIL ACTIVATOR FOR INCREASING 
T H E  KILL OF NICOTINE SULFATE 

PHILIP GARMAN 

Because of the general rise of interest in nicotine activators, 
tests were condilcted with one of the best known to learn if 
variations in temperatures and humidity have any effect on toxicity. 
Experiments were hegu~i in control of Aplcis rrr+izicis with variable 
~lilutions of nicotine snlfate ranging from 1-1,000 to 14 ,000  by 
volume. The same treatments were then given the aphids, after 
which they were placed in incubators kept at given temperatures 
and liumidities for  21  hours. See Tables 15 and 16. In  addition, 
a series of experiments by Mr. Turner are included showing a 
comparison of nicotilie sulfate with and without activator for 
control of Macrosiplr~fm solidaginis. 

The results, in general, show slight but not significant differences 
in toxicity at the different Iiumiditirs and temperatures. There is 
little douht that the activators increase the toxicity, although the 
increase at  1 to 2,000 for  d!. solidagir~is did not equal the nicotine 
sulfate at 1 to 800 dilution. In  several cases, the kill a t  1 to 4,000 
did not equal the kill of nicotine sulfate at 1 to 1,000. In  view of 
these results, we believe dilutions greater than 1 to 2,000 with this 
activator cannot 1)e recommended except in specific instances. Our 
results furtlier indicate that the actimtor itself accounts for 19 
to 25 per cent mortality of the aphids studied. 

T A ~ L E  15. TESTS WITH PENETROL AN" N ~ C O T ~ N E  SULFATE 
A c n r ~ s r  Aphis rrlnzicis 

Greenhouse -variable temperature and humidity 

Penetrol, 1-200 
Nicotine sulfate, 1-4000 I 497 1 281 / 54 1 8 

0 1  I Numher I P y y t  / A= 
Treat.lent i aphids dead 

Incubator- temperature 80' F., relative humidity, 70-75 per cent 

Check, no treatment 1 1 8 3  1 8  1 9 5 

Check, no treatment 
Penetrol, 1-200 
Nicotine sulfate, 1-1000 
Penetrol. 1-200 
Nicotine sulfate, 1-2000 

Xicoline sulfate, 1-1000 300 197 65 5 
Nicotine sulfate, 1-2000 
Penetrol, 1-200 3 4 4 2 7 9  81 I s  
Nicotine sulfate, 1-4000 
Penetrol, 1-200 1 403 1 301 1 74 1 5 

324 
359 
785 

394 

28 
91 

557 

311 

8 
25 
71 

79 

7 
5 
9 

7 
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LBI.E 15. TESTS \VITH PF.NETROL A N D  NICOTIXE S ~ ~ ~ A ~ ~ - ( C o n l i l l l l ~ d )  

Incul,ator - temperature 79-80" F.. humidity 25-30 per cent 
Total 

Treatment 

cneck, no treatmelnt V i  2 4 
Nicotine sulfate. 1-1000 1 1 1 7  i 87 1 7f I 

Incubator 
ck, no trea 
,tine sulfat .,~. 

Kicotine sulfate, 1-2000 
Penetrol, 1-200 142 
":-?tine suliate, 1-4000 

etrol. 1-200 I 31 

Incubator - temperature 69-70' 

-temperature 80-81' F., humidity 85-90 per cent 

tment 108 5 4 5 
e. 1-1000 1 186 1 124 1 66 i 5 

121 

354 

F., humidity 
1 

120 

157 

128 

ck, n o  treatment 
.\~cotine sulfate, 1-1000 
Sicotine sulfate, 1-2000 
Penetrol, 1-200 
Sicotine sulfate, 1-4000 
Penetrol. 1-200 

lu~cattne sulrare, 1-2000 
Peoetrol, 1-200 185 
Nicotine sulfate, 1-4000 
Penetrol. 1-200 I 95 

9h 
109 

167 

161 

162 

77 

T*BLE 16. GEXERAL SGMMARY OF TESTS ~ I T H  P E S E ~ O L  A N D  
NICOTINE SULFATE AGAISST .'Iphis i z ,~~z ic is  

93 85 ~ : 
70-75 per cent 

TARI .~  17. EXI,ERIIIEATS WITH NICOTINE SULFATE A N D  PENETROL 
Acnr~sr Aforrosifiht~w sol&fagb~is, JULY AN" AUGUST 1920' 

I Tofill / Numbrr I I N u m I ~ r  
Treltcne,lt and dilution aphldr dead test5 

1 
71 

94 

79 

Averape 

per::;$er 

6870 

85% 

78% - 
4.8% 

-- 
Per cent kill 

l'rralmcnt 180- 85.90% 30' 7 0 . 7 5 %  SO' 2 5  3 0 %  70' 7 0 . 7 5 %  
Jreenhous- R. H. / R. H. / R. h. I R. H. 

4 
5 

5 

4 

Xicotine sulfate, 1-1000 68 
Xicotine sulfate, 1-2000 
k'rnetrul, 1-200 79 
iiicotine snliate, l-1W0 
Penetrol, 1200 
Penetrol, 1-200 I *a Check, no treatment 

70.5 12 

61.3 / 12 19.0 4 

Nicotine sulfate, 1-800 
Nicotine sulfate, 1-2000 
Penetrol, 1-200 

:trol, 1-200 by weigh? 

:netrol a n d  nicotine sulfate a t  1-2000 are about equal in toxicity 
icotine sulfate alone a t  1-800. - 

wrtr by Nmly Turner. 

920 

936 
363 

66 

87 

81 
- 
4 

619 

571 
71 

65 

81 

74 
- 

9 

74 

85 

93 
- 
2 

71 

94 

79 
- 

1 



MOSQUITO CONTROL IN CONNECTICUT, 1931 

R. C. BOTSYOPI) 

The actual work of overhauling tl!e salt marsh system began 
on March 30. The total salt marsh area ditched and maintained by 
the State increased to more than 11,000 acres in 1931. When the 
work came to an end on November 1, the total area had been 
thoroughly patroled; ditches had been examined and cleaned, and 
graded or widened as necessary. In  some areas where ditches 
were spaced too far apart and breeding occurred, a new ditch 
was dug midway between the old ditches. Thus, the ditch spacing 
was reduced by one-half, more rapid drainage promoted and the 
area permanently improved. Some of the most necessary repair 
work was done on tide gates, dikes, arrd outlet culverts. 

The amount of work became possiblc through an increase of the 
mosquito elimination budget from $25,000 to $30,OM) for the 
biennium, and also because of the increased efficiency of expe- 
rienced crews. 

On the average 12 rncn were employed on maintenance work this 
season. These were divided into three groups consisting of one 
working foreman and three workmen each, wit11 auto transportation 
on a mileage hasis for each group. 

Nic1mol;ms hfatiuck, overseer of the western or Fairfield-Stamford 
district, was suspended from duty on July 15, Lewis H. Bracken 
assigned as working foreman, and a new crew was organized. 
On July 22 a thorough inspection of the western district was 
started and a written report of the exact condition of the salt 
marshes and drainage systems submitted to the Director. This 
survey was made by T. H. Bracken, who had previous experience 
in Massachusetts, Connecticut, and New York. The inspection was 
completed on August 20. A similar inspection was made in the 
Hmmmonasset State Park in Madison where mosquitoes were 
troublesonie during the latter part of July and periodically through 
August and early Septetmiher. A few small mosquito-breeding 
places were found in the park area, but about one mile away in the 
town of Clinton is an unditched area of about 100 acres where 
mosquitoes develop in numl>ers sufficient to infest all the nearby 
communities. 

A bad condition still exists in the rear of Grove Beach, Clinton, 
due to the lack of a proper outlet at Heaclm Park Road. This can 
he improved by the installation of a tight tide gate at that point. 

At Middle 13eacI1, \Vrstbrook, the 18 inch corrugatetl iron outlet 
culvert installed in 1923 was replaced by 20 inch tile with the 
exception of the outer end where cor r~r~a ted  iron pipe was used. 
A new corrugated iron outlet culvert was installed at Stannard 
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Be: 
and 

I 
-,.I. 

~ c h  where the outlet of tlie salt marsh was closed by a santl bar 
I coulrl not be kept open except by daily shoveling. 
n West Haven at the outlet of Olrl Field Creek a permanent 

,,,vert with tide gate was installed. This unit consists of a cnllcrete 
manhole five feet square containing a 30 inch Calco gate. From 
this manhole about 75 feet of 30 inch cast iron pipe set on piling 
extends outward underneath the beach. The total cost of installa- , 

tion was $1,800, one-half of which was paid by tlie town of \Vest 
Haven and one-half by the Station. This unit promises to be a 
valuable addition to the storm water drainage system of tlie town, 
and will result in considerable saving in maintenance cost of the 
mosquito ditching system. 

Conditions favored mosqvito breeding on the salt marshes 
rlriring the latter half of the summer, and in some commrmitirs 
mosquitoes were numerous. Breecling occurred in some spots 
that in previous years remained dry throughout the season, which 
made necessary the installation of extra spur ditches. In some 
towns where maintenance service had been improved from year 
to year, mosquitoes were scarce. 

New ditching work was carried on in Stonington and Old Lynie 
under contract by John F. Ross. hlosquito eliliiination work in 
Old Lyme was initiated by Commodore N. 11. Terry in September. 
1926. Since that time, funds were appropriated yearly by vote of 
the town and the work progressed as the funrls were raised. The 
work was completed June 30, 1931, at the cost of $12,717.06 and 
the ditches will be maintained as long as funds are provided. 

In Stonington all the ftmds were raised by committees under 
the League of Women Voters with Mrs. Frank Dodge as Chair- 
man. The ditches were completed this year at the cost of $7,514.35 
and are now under state maintenance. 

Funds sufficient to ditch salt marshes in the town of Groton were 
raised locally and the work will be started in 1932. 

The largest unditched areas remaining in the state are in Strat- 
ford and Milford. As yet nothing has been done to organize an 
2nti-mosquito campaign in either town. 

The following tabulation shows the status of salt marsh areas: 

Town Salt Salt Maintained Total cost Labor Labor. 
marsh areas marsh hr state OF ditching co.t ma/n- cost to corn. 

ditched tanance. 1931 pletcditching 

. . . . . . . .  Greenwich 200 200 none $22,000.00 . . . . . . . . . . . .  
. . . . . . . . .  . . .  Stamford 300 300 300 3,245.80 $144.R8 

Darien . . . . . . . . . . .  300 300 none 3,800.00 . . . . . . . . . . .  
Norwalk . . . .  600 600 600 7,500.00 520.08 . . . . . .  

. . . . . . . . .  Westport 400 400 400 5,91382 455.20 . . . . . .  
Fairfirld . . . . . . . . . .  1,200 1,20 1.200 8,400.00 632.12 . . . . . .  



582 Coiritecticnt Ezpcri~irent Station Rtrllrtiii 338 

S T A T ~ S  OF CONNECTICUT SALT MARSH AREAS, 193I-(C0~~ti~~1ird) 
Town Salt Salt 3Irinlainrd Total mrt i.ebar, I.rhnr. 

marsh area. marsh I,? rtatc of d i l c h i n ~  enst main- cost f "  rnm- 
ditchrd fcnmcc. 1931 nlelc ,ditching 

Bridgeport . . . . . . . .  
Stratford . . . . . . . . .  
hliliord . . . . . . . . . .  
\Vest Haven . . . . . .  
New Haven . . . .  
Hamden . . . . . . . . . .  
Piorth Haven . . . . .  
F a t  Haven . . . . . . .  

l ; ~ ~ i l i o r ~ l  . . . . . . . . . .  
hladison . . . . . . . . . .  
Clinton . . . . . . . . . . .  
\Vestbrook . . . . . . . .  

. . . .  Old Saybrook 
Lyme . . . . . . . . . . . . .  40~3 . . . . . . . . . . . .  7,500.00 
Old I.yme . . . .  1,303 113')3 1;393 12,717.06 610.50 
East ~ v m e  . . .  424 130 130 1.480.60 46.00 4.nnn.nn 
\Vaterforcl . . . . . . . .  20.1 . . . . . . . .  . . . . . . . . . . . .  3,500.ll0 
Ncw London . . . .  34 . . . . . . . .  . . . . . . . . . . . .  5110.110 
( ; r o t o n .  . . . . . . . .  304 50 50 1.000.00 0.n0 4.00(1.110 

. . . .  Stonin~ton . . . .  641 641 641 7.514.35 388.03 --- 
Totals . . . . . . .  17,203 11,915 11,163 $13h,157.48$10,150.14$73,650.00 

In New Canaan. Raymond F. Hart continued his ohserrations 
and experiments on the colitrol of fresh water mosquitoes. 

Practically all yards within the area of a mile radius from the 
center of the town were inspected for hreeding, and 98 such places 
were founrl. Besides these, thcrc was a total of 93 field !)reeding 
places, 20 of which were newly discovered. Of these 93 hreeding 
places, 50 contained Anopheles larvae. 

Breeding places totaled as follows: Ponds and pools. 40: 
marshes and swamps, 31 ; streams and ditches, 18; miscellanror~s. 4. 
The predominant mosquito was Cfrlcs pipimis, or rain harrel 
mosquito, with Ardrs raiiadensi.r, woodlan<l pool mosquito, a close 
second. hfany Anoplteles p~rncfipennis were found and also a few 
mosquitoes that hreed only in the salt marshes. 

A pyrethrum-kerosene larvacide was used and founrl satisfactory 
where oil was objectionable, hut it probahly will not displace oil as 
a general killing agent. 

An artificial pond was stocked last summer with the common 
killifish, Fundulr~s hrfrroclifus. 

Mosquito hreeding in Kew Canaan or in any community can he 
controlled, but the effectiveness of the control depends largely 
upon the cooperation of the citizens. 

'Ditched with Aew Haven. 
'Inclarlcr $781.29 paid by State Park Commission. 



OUTBREAK OF THE ELM LEAF BEETLE 

\V. E. BRITTOS 

More damage was caused by tlie elni leaf beetle, Gnlrr~~rclla 
llrtcola Alull., in Connecticut in 1931 than for at least 15 years. 
, . I his insect has increased in num1,ers each year for the past four 
or five years, gradually building up to the point of ahility to cause 
widespread destruction. Not only was this conclition present in 
Connecticut, but severe injury was also reported from several oI 
the northeastern states. In  Connecticut most of the uns1,rayt.d 
trees in cities and villages of the Central Lowlan(1 area were 11rc1wn 
in July, and later were nearly or quite defoliated. The Ileetle was 
destructive all along the coast and up the river valleys. 'l'liere was 
less injury ill the northern portion of the state, especially at the 
higher altitudes. 

On July 16. Mr. Asliwortli reported that tlie elni trees were 
brown in Durliani. Middletown and Plainfield. Mr. Zappe reported 
that severe injury had occurred in the shore towns hetrvee~i the 
Connecticut Wivcr and the Kliode Island line, and in tlie villages 
east of the Connecticut River, especially in 14:ast Hartford and 
Glastonbury. Reports were received from various sources of severe 
injury in Litclifield. Newtown, Xorth Stonington, Norwich, Kidge- 
fiel~l, Thomaston, \\:allingford, and \Vestport. See Plate 15 b. 

111 1931, the injury (leveloped later in the season than usual. 
I t  was late when the exgs were deposited, late when they hatclie~l, 
and the larval feeding, defoliation, and pupation were correspon(l- 
ingly late. Sonie of the defoliated trees put out a new crrq, of 
leaves. The abundance of moisture favored this additional growth. 
However, such ~lefoliation weakens tlie trees, and two or three 
coniplete defoliations a i l 1  seriously injure or kill them. 

i\s a rule, if precipitation is frequent and al~undant at the time 
of pupation, which usually occurs tlie latter l~alf of July. many 
of the pupae are killc(1 by a white mold or fungus. Sporotrirlrrrirt 
globrrlifrrrr~~~ Speg. During the periods of pupation in the three 
preceding seasons of 1928, 1929 and 1930, there was an al~sence 
of rainfall. This fungus coul~l not then becorne :stire in killing 
the lmpae, and this may perhaps have been an important factor 
in huilding up the beetle population to such a point as to make 
possible the elm leaf 11eetle outbreak of 1931. However, there 
was an a1,unllance of moisture in July and ilugust. 1931, and the 
\1~11ite fungus was observed in a few cases. If moist seasons prevail 
for a few years, we may expect the elni leaf beetle to sul~si(le. 

lo  all probability there will be a sufficient crop of Ileetles to 
cause injury in 1932, and the trees slioulrl be sprayer1 tliorot~ghly 
with lead arsenate in all lgalities where tlie elm trecs were injured 
in 1931. I t  is dangerous to neglect this treatment. All choicc elm 
trees sliould be sprayed each season. 



T H E  PICKLE WORM I N  CONNECTICUT 
Diaphania nitidalis Stoll. 

I n  1931, for tlie first time in Connecticut, my attention was called 
to definite injury to cncnmber and squash by tlie pickle worm. 
The first specimens were larvae boring in summer squash, collected 
in Hamden by Dr. Gartila11 and hlr. Zappe, Sepfemher 24. Green 
larvae tunneling in cucumbers were received Octol~er 1, from 
Cos Cob. An adult emerged October 24, and proved to be this 
species. Damage was also rcported from Bmnford, Bridgeport, 
Southington, Southport, Trombull, and \Vestport. 

Life History and Habits 

This insect hibernates in the cocoon in a curled leaf usually on 
tlie ground, and tlie moth emerges rather late in tlie season. Tlie 
eggs are deposited singly or in clusters of from three to eight on 
the Rowers, buds, or tender terminal leaves. They are loosely 
attached to the plant hairs and may he readily I~rushed off. The 
eggs hatch in three or four days an(l the young caterpillars burrow 
into tlie soft tissues of tlie bud or Rower. Some of the caterpillars 
may complete their developnient \vholly in the blossoms of squash. 
but others after tlie first or second molt tunnel in the fruits. On  
cucomher and melon tlie caterpillars, when allout half-grown, enter 
the fruit ;  some feed in the rind and others burrow into the center. 
Tlie excavated material. or sawdust, is tliro\vn out around tlie 
entrance to the tunnel. The injury often causes tlie fruit to decay, 
especially in cantaloupes. 

\\'hen fully grown the caterpillar is between one-half and three- 
fourths of an inch in length and in color is whitish, yellowish or 
greenish, with liea(l :~n(l tliomric shield yellowish brown. A period 
varying between 12 and 16 days is required for larval development. 
The caterpillar then spins a loose silken cocoo~i in a curled leaf and 
the following day transforlns to a pale green pupa less than three- 
fonrtlis of an inch in length. In a l~rief time this pupa changes to 
n brownish color. In srlmrner tlie duration of the pupal stage varies 
I~etween a week and 10 days, and in North Carolina tlie coniplete 
life cycle varies bet\vecn 23 aiid 31 days. and there are fonr annual 
generations. The nuliiher of  generations in tlie northern states is 
not Lnown. but is surely less tlian in North Carolina. . . I lie moth has a wing spread o f  an inch and is generally yellowish 
hrown with purple metallic reflections. rZ large irregular spot near 
tlie center of  the front wing and tlie hasal two-thirds of the rear 
wing is yellow and semi-transparent, as shown on Plate 14 c. 
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The apex of tlie abdo~ncn in both sexes licars a brush of long 
scales, larger in the male. The moths do not fly during the day o r  
first half of the night. They become active and deposit their eggs 
after midnight, atid hide before dawn. 

Control Measures 

Sprays for the control of this insect have not proved successfnl. 
,\I1 trash, vines and refuse fruits shoulrl he gathered and burned 
as soon as the crop has been harvested. Fall plowing will hnry 
Inany of the pupae and is to he recommended. Other fortlis of 
cultivation will kill many of them. Early cantaloupes and cucum- 
hers nearly always escape serious injury. Later crops of these 
vegetables may be protecterl by successive plantinps of squash. 
every two weeks, about four rows to tlie acre to furnish plenty of 
squash blossoms upon which the moths may lay eggs. Refore tlie 
larvae mature in the squash flowers. the hlossoms should l ~ e  
gathered and destroyed or the entire vincs destroyecl as the late 
planted ones begin to bloom. 

Li tera ture  
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127. 1911. 
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GLADIOLUS INJURED BY THRIPS 

W. E. BRITTON and R. 11. \\'A~.!,ES 

During the past few years, the pladiolus has iticrcase~l in 
popularity as a garden flower. clue nu (lool~t to the fact that it 
had been easy to grow and hacl no iml)nr ta~~t  insect pests. In fact. 
the writers have heretofore seen only occasional insect injuries to 
gladiolns and none of them were severe. 

In  1931, however, the plant was severely injured l ~ y  thrips in 
many plantations. In some pardens the flowers were completely 
ruined. The first specimens o f  plants injured l)y thrips were 
brought to the Station on July 14, fro111 I.onpmeaclow, hlass., 
and from then to the end of the season m:my samples and reports 
of injury were received from Connecticnt, s h o w i ~ ~ g  that the pest 
was present in Fairfield, Hartford.  Mid(llesex, Kew Haven and 
New London Counties. Some 11adly injured leaves and flower 
huds were receiver1 fro111 i3ridgcport, July 31, specimens fro111 
Xleriden, August 28, and \\'etliersfiel~l, October 3. 
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I n  Canada and in Ohio. there was consideral~le injury to gladiolus 
in 1930, hy a species of  thrips that proved to be new to North 
America, and was described as  Tas~~iothrips  glflriioli by Moulton 
and Steinweden'. W e  may, therefore, call this species the gladiolus 
thrips whether o r  not its identity has been definitely established. 
Some entomologists believe it to be a species introduced f rom 
Europe. in which case it has probably been described under another 
name. There are also other species of thrips that occur on gladiolus, 
though perhaps not in great abundance. 

T h e  insects live over winter on the corms or  h u l k  in storage, 
and tlie infestations reported in July indicate that the corms may 
have been infested before ~ l a n t i n g  them. I n  many gardens the 
early blooms were not infested, hut the late blossoms were often 
ruined by thrips that evidently came from some other garden a f t e r  
the plants had started into growth. 

Thrips were collected on gladiolus from different sections o f  the 
state where injury occurred. and mounted on microscope slides. 
Five different species have heen found in this material, and one of  
them appears to be Tnelriothrips glflrlioli M. and S. 

Thrips develop most rapidly in dry hot weather. T h e  past two 
summers have been ideal fo r  the maximum development of these 
insects, which perhaps may explain why they occurred in such 
destructive numbers in 1931. Thrips injure the plants by rasping 
off the surface of the tissue giving the foliage a whitish appearance. 
After the bloscom stalk appears. the tlirips are ahle to find their 
way under the thin sheath at the base of tlie buds. They also enter 
the buds out of the reach of  any spray or  dust. If  only a few 
individuals feed upon the huds. the injury is often sufticient to 
ruin the flowers f o r  market. Plate 10 a shows tlie appearance o f  
thrips injury on the  leaves a n d  blossom spike. I t  is obvious tha t  
control of the tlirips on gladiolus is practically impossible after  
the insects have worked their way inside the buds. W e  have not 
made any extensive tests in the control of this pest. lnjrtry 
probably can he prevented hy spraying the infested plants thorough- 
ly each week soon af ter  the season's growth hegins, as recommended 
by the Ohio Agricultural Experiment Station in tlie following 
emergency circular : 

"The gladiolus thrips, for the first time, was severely injurious in  
Oliio in 1930 a n d  the damage has continned the present season. 

"The insects injure the foliage hy eating away the surface of the 
leaves. When the flower spike-bud appears, the insects swarm to i t  
and i f  the iniestation is severe the p l n n t  may fail to lblossom. A lnild 
infestation results in flecked, deformed flowers. 

"Of the many spray for~nulae tested the following has thus far given 
most promising results: 

$Canadian Entomologist, 63; 20. Jan, 1931. 



\Vaste sulfite liquor.. ............ .9  tablespoonfuls 
or 

"Lignin pitch". .................. .4% level tahlespoonf~~ls 
Kicotiue sulphate.. .............. . 3  tahlespooniuls 
Lead arsenate.. ................. . 2 %  ounces 

\Vatu . . . . . . . . . . . . . . . . . . . . . . . . .  . S  gallons 
"The waste sulfite liqrlor is a by-product of paper pnlp mills anrl 

costs hut  little. It may he ohtained in dried iorm under the name o i  
'Goulac' from the Grasselli Chemical Company. Cleveland. Ohio: 
from 'l'he,American (;urn Products Company. 230 Park Avenue. New 
l'ork: as Bindex' irom the Champinn Fibre Company. Canton. iX. C. 
'1,ianin Pitch' is the common name for the dried prorluct. 

"As a tentative schedule it is recommended t h a t  the glacliollrs he 
sprayed at weekly intervals until the spike hceins to shoot and there- 
after, every other day. 

"Finally, it should he horne in mind that the foregoing recommenda- 
tions are tentative and are not issued at this time as the resu:t of  a 
cnmplrtcd piece oi work. Extensive experiments now onrler way may 
modiiy the formula given." 

AS lias already heen explained, tlie gladiolus thrips lives over 
the winter on the cor~iis  in storage, and may cause much injury 
hcfore spring if tlie cellar temperature is ahove SO0F. A t  a lower 
temperature the insects develop very slowly and tlie injury is 
comparatively less. As  tlie over-wintering thrips on tlie corms 
appear to he the chief source of infestation in the field, tlic corms 
should he treated in the fall soon af ter  they are cleaned for storage'. 
In  case the storage cellar is detached from the liot~se, calcium 
cyanide may be used a t  the rate of ahout two ounces to  eacli 1OOO 
cuhic feet of space. for a period of three hours. As  cyanide 
fumigation does not kill the eggs that are  laid in tlie tissues, a 
seconcl treatment should he give11 after  the eggs have hatched an11 
the thrips have reached tlie pupal stage. 

Cyanide slioulil not he used in the cellar of any occupied dwcllitig 
house unless it can he vacated and thoronghly aired ottt aftcr tlie 
fumigation. 

If tlie grower has a tight fumigating hox and can keep the 
temDeratttrc ahove 60" F.. lie can usc ethylene dicliloride-carhon 
tetrachloriile niixtnre at tlie rate of 1 pint for eacli 100 cuhic feet. 
and keen the box closc<l for 14 to  24 hours. This  treatment annears . . 
to kill <he eggs. 

F o r  tlie grower who has only a few corms, fumigating with 
flake naphthalene is probahly tlie most convenient treatment. 7'he 
corms can he nlaced in tipht Daoer haes and the naalitlialene ,. . A L. 

scattered ovcr them at tlie rate of one onnce to  each 100 cornis. 
The tops of tlie hags slioul~l he folded to confine the fumes and 
kept closed for two or three weeks at a temperature of 60' F., or  
left for a longer period i f  tlie temperature is lower. Corms injured 
hy thrips in storage are sliouv on Plate 10 b. 
- 

'Florinfa Exchangr. 79. So. 2: 11. 1932. 



T H E  USE OF CALOMEL IN T H E  CONTROL OF ROOT 
MAGGOT (HYLEMYIA BRASSICAE BOUCHE) 

ON CABBAGE 

RWER B. FRIEND 

Richloride of mercnry (HgCI2) solution has long been a standard 
method of control o f  the cabbage root maggot. This method has 
some defects, however. On light sandy soils ,some injury to 
cabbage, cauliflower and hrussels sprouts may result, and Clayton 
(1926) has reported such injury to plants in seedbeds on Long 
Island. The corrosive effect of bichloride of lilercury on nietals 
and its poisonous qualities make it necessary to handle the material 
with considerable care. 

Glasgow (1929) has reported the successfnl use of mercurous 
chloride (HgCI), or calomel, as it is commonly called, against the 
onion maggot, cahbage maggot in cauliflower seedbeds, and carrot 
rust fly. The material was applied in various ways, but it appeared 
to the writer that on early cabbage the simplest method of those 
used was that of dt~sting with a mixture of 4 per cent calomel and 
96 per cent gypslmi. Accortling to Glasgow's results on cauliflowers 
in seedbeds, one application gave 87 per cent clean plants, and two 
applications gave 100 per cent clean ~ l an t s ,  as against 54 per cent 
clean plants in the untreatecl plots. Bichloride of mercury treat- 
ment ( 1  ounce to 10 gallons) resr~lted in 92 per cent clean plants 
with one application, 97 per cent with two applications, and 100 
per cent with three applications. The calomel-gypsum dust thus 
appears as effective as I~ichloricle of mercury in controlling maggot 
injury. The writer (Friend, 1931) tried a suspension of calomel 
in water in 1930, b r~ t  due to lack of root maggot infestation tlie 
results as regards maggot control were inconclusive. 

In  the writer's experiments, in 1931, Copenhagen market plants 
were set out in a latin square arrangement, fonr series o f  plots to 
each square. The first 4eries was treated with hichloride of mercury 
at a concentration of 1-1280 (1  otlnce in 10 gallons of water) : 
the second series with a suspension of raloniel in water, 1 orrnce 
in 10 gallons; and the third series hy dusting the surface of the 
soil around tlie plants with a dust consisting of 4 per cent calomel 
and 96 per cent gypsum by weight. The fourth series was not 
treated and served as a check. Two sets of plots were used, the 
first being treated twice (May 1 and May 9 )  and the second 
once (May 1 ) .  

The heads were cut on all plots and weighed in order to obtain 
a compariso~i of yield, and the number of plants that died was also 
recorclecl. Two cuttings were made, one on July 7 and 8 of all 
heads estimated to weigh two pounds or  more, and one on July 14 
of all lieads estimated to weigh 0.5 pounds and more. Tlic infesta- 
tion was very light, even on the untreated plots, so the results were 
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not as decisive as could be desired. However, the relative merits 
of the treatments are indicated in Tahle 18. 

Plot A. Treated May I and May 9 

Yield I TIsCI. IIZXO / H F T I - I I ~ B O  ( H s ~ $ ~ { ; ~ ~ " '  1 CllccL 

Heads plante.1 1 120 

Weighed July 8 
Number heads I 78 

Heads lost 
Magpot 
Other causes 
Total 
I'er cent 

Per cent heads 
Total ounces 
Ounces per head 
Relative vie:d 

0 
2 
2 
1.7 

Total 100 
pe r  head 1 100 

\Veighed July 14 
Number heads 
Per cent heads 
Total ounces 
(hrnces uer head 

Total 
Per head 

. -~~ ~ - 

Number heads 
Per  cent heads 
Total  ounce 
Ounces per head 
Relative yield 
Total 
Per head 

I 

I'lot H .  Treated >lay 1. 

120 Heads planted In 
Heads lost 

I 
120 

Maggot 
Other  causes 
Total 
Per cent 

120 

0 
4 
4 
3.3 

20 1 0 
12 
13 
10.8 

6 13 
6 33 
5.0 / 27.5 
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T ~ L E  18. CAABACE MAGGOT CONTROL, 193l-(C0tili~~~trd) 

Plot B. Treated hIay 1 .  

Yield I HzCl. 1-1280 1 H~CI-t-I28O I H K , " b : ~ ~ ~ ~ > m  I Cheek 

Weighed July 7-8 
Number heads 
Per cent heads 
Total ounces 
Ounces per head 
Relative yield 
Total 
Per head 

Weighed July 14 
Number heads 
Per cent heads 
Total ounces 
Ounces per head 
Relative yield 
Total 
Per head 

Total weighed 
Number heads 
Per cent heads . 
Total ounces 
Ounces per head 
Relative yield 

Total 
Per head 

Discussion 

Of the plots treated twice (Plot  A ) ,  no plants were lost due to 
root maggot injury, and only nine plants were lost in the untreated 
plots. The total loss of  plants due to all causes was 15. or  12.5 
per cent, in the untreatetl plots as  against 1.7 to 5.8 per cent in the 
treated plots. The  actual loss, therefore, in any of  the plots was 
not great. However, aside from the actual nuniher of plants lost. 
there are other important cotlsideratiotis involved. Earliness of 
the crop is ir~lporta~it  ; and the proportion of  heads of marketable 
size at the first cutting, the total weight and average weight per 
head o f  this cutting, as well as the total weight and weight per head 
o f  the entire crop have a bearing on the effectiveness of the treat- 
ment. In  estimating the value of  calomel its effectiveness should 
be compared with the untreated check plots and with bichloricle of 
niercury as  a standard. 

The  data obtained from the crop harvested July 8 show a 
superiority in yield on the part of  all treated plots over those not 
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treated. The bichloride treatment gave the greatest yield, and even 
though the heads averaged slightly less in weight than either of tlie 
caloniel treatments, nevertheless all heads were of marketable size 
and the differences in average head weight would have no sig- 
nificance commercially. The suspension of caloniel in water resulted 
in a total yield of 92.2 per cent of that attained by the bichloride, 
and the calomel-gypsum dust total was equal to 96.8 per cent of the 
bichloride yield. The untreated plots yielded 76.3 per cent of the 
bichloride'total. The difference hetween l~ichloride of mercury and 
calomel-gypsum dust is not considered significant, and the calomel 
suspension was not strikingly different. 111 practice the two former 
would be expected to give equally efficient control, but the latter, 
with 7.8 per cent less yield than hichloride, is subject to some 
question. Attention should he called to tlie fact that even though 
the noticeable root maggot injury was relatively light, the total 
yield on the untreated plots was significantly less than that on the 
treated plots. Altliougli the untreated plots lost only 5 per cent 
of their plants due to maggot injury and only 12.5 per cent due to 
all causes, still the total yield 012 the fir..~t cattittg was only 76.3 
per cent of the yield of those plots treated with HgC12. In  1930 
the writer (Friend, 1931) obtained an increase in weight per 
head due to treatment with HgCI2, but the increase in weight per 
head obtained in 1931, (four-tenths of an ounce on the average), 
is not significant. 

Inasn~uch as that part of the crop cut and weighed July 14 
included all the remaining heads that had attained a weight of 
0.5 pounds or more, it is to he expected that the yield of the bi- 
chloride plot, with the greatest percentage of heads cut on July 8, 
would be least of the four series. This is horne out by the results. 
However, both calomel treatments slightly exceeded the untreated 
plots as regards the yield of July 14. 

If the total yield of the bichloride series is compared with the 
others, the untreated series of plots is noticeably inferior and the 
calomel series are both slightly superior. Compared with each 
other, the two calomel treatnients were about equally effective. 

Plot B, receiving one treatment, differs from A markedly in the 
extent of root maggot infestation, for the loss due to maggot 
injury was 16.7 per cent in the untreated series. The total loss of 
plants in this series was 27.5 per cent as against 12.5 per cent in 
the untreated series of A. There was a much lower yield on 
July 7-8 throughout all series in I3 than in A,  perhaps due to soil 
differences, and the calon~el-gypsum dust was markedly superior 
to all other plots in every way at this first cutting. The average 
weight per head of the untreated series slightly exceeded that of 
the hichloride series, but in total weight the latter was superior. 

In tlie second cutting, July 14. tlie average weight per head in 
the calomel-gypsum series was superior to all others. As would 



be expected, the total weight of tliis series was not the best of the 
four, h t ~ t  nesertlieless it exceeded the untreated series and the 
calolnel suspension series. 

Tlie data on total yield of all series show that whereas tlie 
bichloride treatments yielded the greatest number of heads, the 
crop yields in order, greatest to least, were calomel-gypsum dust, 
bicliloride of mercury, calomel suspension, untreated. The un- 
treated series gave an insignificantly greater average weight per 
head tlian the calomel suspension. In  spite of tlie heavier root 
maggot infestation in B tlian in A, tlie calomel-gypsum series in 
the former rery nearly equalled that in the latter, there being no 
significant difference. Tlie bicliloride series in B was superior to 
tlie calomel suspension. 

I f  the results of all series of both plots A and B are considered, 
the calomel-gypsum dust is the superior treatment of the three, 
and all are better tlian no treatment. These are significant differ- 
ences even though the root maggot infestation was not heavy. 
Just why tlic dust should be superior to the calomel suspension is 
not quite clear from this experiment. I t  takes about 1.2 grams of 
dust per plant per treatment, and tliis contains about .05 grams of 
HgCI. About 2.1 fluid ounces of the suspension were used per 
plant per treatment, and this contained about ,002 grams of calo~nel. 
The dust contained more tlian twice as much calomel as the suspen- 
sion in water, but the water sliottld carry tlie material better down 
around the roots. W e  do not know the effective dose of calomel 
for maggots, nor what happens to it after the application. Tlie 
gypsum may have affected the yield to a certain extent. 

The use of a calomel-gypsum dust appears to be effectise in 
root maggot control on early cabbage, and two treatments are 
sufficient. One grower in Connecticut reports excellent results with 
this insecticide. The material is easy to apply and the cost, includ- 
ing labor, certainly does not exceed that of bichloride of mercury. 
I t  is safe to use on plants and lacks the poisonous qualities to man 
possessed by the bichloride. Tlie use of a suspension of calomel 
in water is difficult because of  tlie rapidity with which the material 
settles. 
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MISCELLANEOUS INSECT NOTES 

Hibernation of sycamore lacebug. When engaged in field 
work on the European pine shoot moth in Old Lyme. G. H. Plumb 
observed a large sycamore tree with thousands of lacehugs under 
the loose flakes of bark. Some pieces of bark were removed and 
brought to tlie laboratory. All the lacebugs seeined to be resting 
on tlie loose bark \vith their hacks against the triink and lieaded in 
different directions. Plate 11 b shows one of these flakes of bark 
containing about 104 lacebugs. This is the sycamore lacehug, 
Cor~'th~ir1ra cilintn Say, which was very abundant el-erywhere on 
sycamore in 1931. [\V. I?. I3ritton] 

Lawns injured by Ochrosidia. 011 Xovemher 12. Rlr. Johnson 
hrouxht to the Station a large number of grubs that had caused 
severe injury to lawns in \\'estport. There were three areas, 
one of about two acres, another of one acre, an(l a third soniewhat 
smaller area where tlie grass had been destroyed. These grubs 
were not all of the same species. A large proportion nere  Ochrosidia 
r.illoso IJurm., a species tint recognized previously in Connecticut. . . 1 lie others were common related forms. [\\;. E. Uritton] 

Weevil grubs injure lawns. On June 26, some grubs usere 
received frulu the Farmington Country Club that were said to 
(lrvoizr the grass roots. Ilr. Friend visited tlie place July 3 and 
collected grnhs and beetles from the injured laurn areas. 011 July 2, 
grubs an11 beetles of the same species were received from 1)evon. 
Specimens were sent to A. J. Alutchler, of the American Iluseum 
of Sa t i~ r a l  History, \\rho replied that the insect appeared to be 
Hyprrodcs porcrllris Say, but that as the coloration was somewliat 
different from the specimens in the museum collection, it might 
1ruve to he a different species. [\\-. E. Brittonl 

Damage by  the fruit  tree leaf roller. The fruit tree leaf roller, 
Cacorrio avgyrospila \Valker, has caused severe injury in New 
York apple orchards and although it is present in Connecticut, 
me have not known it to cause commercial clamage. On  June 26, 
Dr. Garman visited an orchard in Greenwich where foliage and 
fruit were injured considerably by this insect. The caterpillars had 
eaten hot11 leaves and fruit. and the appearance of this injury and 
the adult moth are sho~vn on Plate 12. In Illinois this insect is 
cnntrolled hy a dormant spray of Iuhricating oil emulsion contain- 
ing 6 per cent of oil, to kill the over-wintering eggs. 

[\\.. E. Rritton] 

Curious maggots in soil. On April 6,  specimens of cr~rious 
Dipterous larvae \rere received from Poinfret Center, with the 
statemcnt that n spot about 12 feet square in the garden was in- 
fested with hundreds of them and that some of them nere as 



deep as I5 inches. Tlie larvae soon pupated and adults emerged 
May 2 anrl 1 and proved to be Ribio albipel~flis Say. Larva, pupa, 
and adult are shown on Plate 11 a. The flies are very abundant 
during May and early June and may be seen resting up011 the 
leaves of orchard trees, hut they are of no economic importance. 

[W. E. Iiritton] 

Gladiolus corms infested with lily aphid. O n  May 25, gladio- 
111s C O ~ I I I S  fro111 Hanitlen \\,ere hrought to the Station badly infested 
with aphids. These aphids were determined as Af)wlrs cz rcuf~~f l~rus  
Buxton. a species that attacks lilies in greenhouses. I t  was found 
that some Easter lilies, after they were through blooming were 
placed in the cellar near the gladiolus corms. After  the lilies had 
dried out, tlie aphids evidently migrated to the glarliolus. The owner 
soaked the corms in nicotine sulfate. 1-4.N. for 30 minutes before 
planting, and no aphids were observed on the p1;uits in the garden. 

[B. H. \\'al(len] 

Abundance of springtails in soil. Mr. 1-~crois collected some 
springtails in Suffield, June 13 and 19, 1931. These insects were 
very tiny but were present in great numbers, often an inch or more 
deep in the hottom of furrows and hoof prints in the plowed field. 
Specimens were sent to Dr. J. W. Folsom, of the Bureau of 
Entomology, who identified tlie species as Proisolo?im minute 
Tullb., a soil species that often occurs in dense masses where 
moisture conditions are favorahle. It is found in Europe, Canada, 

m. 
and many portions of the United States. I t  was collected once 
before in Connecticut at Warehouse Point. [W. E. Dritton] 

T h e  painted lady or  thistle butterfly. The leaves of hollyhock 
plants are often riddled by gray spiny caterpillars that make a web 
near the base of the blade. They rest under this web and devour 
sections of the leaf between the veins. Two lots of specimens were 
received at the Station on July 11 and 14. Adults emerged from 
the second lot, July 25, and proved to be the painted lady or  thistle 
butterfly, Va~i?essa rardui Linn. Certain plants had nearly every 
leaf injured hy this insect. Spraying with lead arsenate will protect 
the foliage and prevent injury. The caterpillar, butterfly and 
injured leaf are shown on Plate 13. [W. E. Britton] 

T h e  pipe vine caterpillar. Wherever the Dutclima~i's pipe is 
grown as an ornamental vine in Connecticut. the pipe vine cater- 
pillar, Lacrtias (Papilio) philenor Linn., will be found feeding 
upon it. This caterpillar reaches a length of about two inches and 
is dark brown with two rows of red dots along the hack, nakecl 
except for a row along each side of  brown fleshy filanients or  
protd~erances. The cocoon is fastened to the leaf, is yellowish and . 
lavender and about one and one-fourth inches in length. Tlie adult 



is a blue-green swallo'w-tail butterfly with marginal spots or lunules. 
(See I'late 14 a and b. Wing expanse varies from 3.5 to 4.5 inches. 
Spraying the foliage of the Dutchman's pipe vine will prevent 
defoliation. [\V. E. Britton] 

Thrips  on  privet. For tlie past two or three years a privet hedge 
on the Station grounds has been heavily infested with thrips. 
Specimens collected during 1931 represented two species, one of 
which is undetermined. Dr. C. C. Hamilton, of tlie New Jersey 
Experiment Station, compared the other species with New Jersey 
material, and stated that it was apparently Derldrothrips ornahcs 
Jablonowski. Leaves on the hedge showed considerable feeding 
injury, but no great damage was done by the thrips. Der~drotkrips 
orllntrts was somewhat more abundant than tlie unknown species. 

[N. Turner and G. H. Plumb] 

The  saddled prominent. In the Report of this Station for 1930, 
on pages 529 to 532 is an account of an outbreak of the saddled 
prominent, Heferoca;?tpa grrttivitta Walker. According to the 
information received at this office, the insect appeared in the same 
region in 1931, but in much lessened numbers. George C. Kautz- 
man, of Norfolk, wrote July 29, as follows: "The saddled prom- 
inent caterpillar is abundant in the maples here, and although I 
believe less numerous than last year, defoliation is going on, with 
droppings continually raining down from tlie trees." Later in the 
season, the information that I was able to gather indicated that 
there was no x.ery extensive defoliation by this insect in 1931. 

[W. E. Britton] 

Status  of Asiatic beetle. The Asiatic beetle, Anormla orientalis 
\\'aterhouse, still continues to injure lawns in the Westville section 
of New Haven and in the central portion of West Haven, except 
where the lawn areas have been treated with lead arsenate. Speci- 
mens and reports of injury are constantly being received. Treat- 
ment by tlie state was discontinued in 1928, but Dr. Friend and 
Mr. AlcFarland have continued to advise the owners regarding 
treatment, and many owners have applied the lead arsenate treat- 
ment. The quarantine has not been revised since the issuance of 
Quarantine Order No. 25, effective April 15, 1930. A few infesta- 
tions have since been discovered outside the present quarantined 
area, and it will soon be necessary to revise the quarantine and 
extend the regulated area to include some of these infestations. 

[W. E. Britton] 

Thrips in greenhouses. During the fall of 1931, thrips were 
unusually abundant in greenhouses. Inspection of greenhouses in 
Shelton, Derby, and New Haven showed that calla lilies had been 
seriously injured by Heliothrips hnc7itor.rhoidalis Boucli& and 



Frarrklir2idla fritici Fitch. Carnations were geriously injured by 
Thrips tabmi Lind. &Zany florists used a commercial preparation 
containing flake naphthalene and tobacco dust in the soil to control 
thrips. Tlie material was effective but often caused damage to 
plants. Cucumbers in tlie Station greenhouse were seriously injured 
by Tlfrips tabari Lind., and frequent sprays of nicotine sulfate and 
soap reduced the injury. The Federal Bureau of Entomology 
recommends a spray of two tablespoonfuls of Paris green, two 
pounds of brown sugar, and three gallons of water for colitrol of 
greenhouse thrips. [N.  Turner and G. H. Plumb] 

A new scale insect on  beech. During the month of December, 
1931, tlie attention of tlie writer was called to an infestation of 
Plrenacoccrrs sermffu Ferris on American heech in Edgewood 
Park, New Haven. The species was determined by Dr. Harold 
Morrisoti, of the United States Bureau of Entomology. Little 
appears to be known about this insect, and Ferris in descrihing it 
(Canadian Entomologist, 57: 231-232) stated that lie had no notes 
on its appearance in life. The egg-masses are white, oval, alloot 
four millimeters long, and were found on the lower part of the 
trunks anrl the under sirles of tlie lower branches of the trees. 
(Plate 15 a). They occurred scattered singly or in small groups. 
The trees were S to 12 inches in diameter (breast high) and not 
heavily infested. so the possible injuriousness of the insect could 
not be determined in this instance. The writer has not observed tlie 
living immatnre or mlult stages. The mature female is about three 
millitneters in length. Tlie American beech is the only recorded 
host. [Roger B. Friend] 

Emergence records of the apple maggot in 1931. During the 
summer of 1930, emergence records of adults of the apple maggot, 
Rltagolefis po~iroticlla Llialsh, were obtained from apples placed 
in breeding cages during the fall of 1929. These records were 
published on page 519 of  the Report of tliis Station for  1930. The 
records were used as a basis for timing sprays for tliis pest. The 
data were given to each County Agent who, in turn, by telephone 
notified the fruit growers in his cormty. Tlie fruit growers and. the 
members of tlie Extension Service thought this information was of 
enough value to ask that it be continued. More apple maggot in- 
fested fruit was collected and placed in breeding cages in the fall 
of 1930. In  1931, tlie first adult fly emerged on June 19 and flies 
continued to emerge until July 18, when the last appeared. This 
information was sent out over radio station \VBZ at Springfield, 
Mass. This method of notifying tlie fruit growers was satisfactory 
except in some of tlie southern counties of Connecticut where there 
was a little difficulty in receiving clearly tlie broadcasts fro111 \VRZ. 
\Ye hope that this will he entirely eliminated in 1932, when the 



information \rill be I~rnaclcast over three Conn6cticut broadcasting 
stations, W T I C  at Hartford. II'ICC at Bridgeport and Kew 
Haven, and IVCAC at tlie Co~inecticut Agricultural College, Storrs. 
There will he a broadcast from one or more of these stations daily 
on timely spray information, not only for this insect, but for any 
other pests tliat may be considered of importance to the fruit 
growers of tlie state. 

June 19 
" 20 
" 2 
" 13 
" 21  

[h f .  P. Zappel. 

The Chinese mantid. Tlie Chinese mantid, Tcr~odcra sit~snsis 
Sauss., was reported as quite comliioii in Greenwich. Stamford and 
vicinity in 1931. For more than 30 years tliis insect has been 
established around Philadelphia, and in 1903 a large number of 
egg-clusters were brought to Conliecticut and distributed around 
Xew I-Iaven in an attempt to establish tlie mantid here. Some of 
these eggs hatched and tliat summer several malitids we!-e seen. 
Tlie follorrilig winter 25 more egcmasses were obtained and 
distributed in five different localities. Al)out a dozen specilllens 
were seen in three of these localities tlie next fall and in one locality 
a iew adults were found the second seasoti. This would seem to 
indicate that the eggs lived through tlic winter, and yet the species 
(lid not become established in Connecticut. No otlier rcports of 
tlie occurrence of tliis insect in the state had been rccrivcd until 
the autumn of 1931. A specimen was brought to tlie Station 
September 4 and another September 10 by Mr. Johnson. These 
specimens were sul~mitted to the Federal Japanese beetle and 
European corn borer office at South Norwalk, tnrned over to hlr. 
Johnson, and by him brought to  the Station. :\t tlie coiiference 
of Connecticut Entomolo~ists, held at tlie Station, October 30. 
S. IV. Gromley read a paper on tliis insect, statinc that for several 
seasons it Iias heel1 present in the vicinity of New York City. 
Iii each of tlie past thrce seasons, 100 or more inquiries regarding 
it hare heen received at the ~Ziiierican 11useiim of Saturn1 History. 



The greatest number of inquiries in one day was seven letters and 
telephone calls. Six specimens in one day were received at tlie 
Staten Island hloseum. .According to Mr. Bromley, the Chinese 
mantid is now coln~non in kVestchester County, New York, and 
in the southwestern corner of Connecticut. Several mantids were 
taken in Greenwich. Stamford and South Norwalk in 1931. For  
the last five years, tlie winters have been mild, and if there should 
be a severe winter like that of 1917-1918, it is doubtful if the 
mantid eggs will survive. Although this insect feeds upon other 
insects and is considered beneficial, it is known to devour honey 
bees and some other beneficial soecies. and its economic status has 
not yet been fully determined. i t  is shown on Plate 16 a. 

[W. E. Britton] 

Gladiolus attacked by tulip aphid. On  Ma), 26 gladiolus corms 
infested with the tulip aphid, A+zzrraphi.s fi i l ipae Boyer, were re- 
ceived from S. A. Edwards of the State Bureau of Markets. with 
the information that the corms were from one of the larger growers 
of the state, who had a serious infestation of this aphid. On 
visiting the grower's place it was found that the storage cellar 
was warm and in portions of the cellar tlie humidity rather high. 
Corms stored on shelves in the drier portion of the cellar were 
not as badly infested as those stored on the dirt floor. The grower 

. 
was treating the corms with different preparations recommended 
by other growers. Infested corms were brought back to the lahora- 
tory and treated as follows: 

Xatdal Time of treatment 

Laundry soap 1 lb. 
\\later 8 gallons 15 minutes 
Red Arrow 5 cc. 
Water 2000 cc. (1-400) 30 " 
Nicotine sulfate 5 cc. 
Water 2000 (1-400) 
Nicotine sulfate 5 cc. 
Penetrol, 20 cc. (1-200) 
\Vatu 4000 (1-800) 
Nicotine sulfate 5 cc. 
Penetrol 20 cc. (1-200) 
\\later 4000 (1-800) 

After the treatment the corms were rinsed and planted out-of- 
doors. No injury was observed from any of the treatments and 
no aphids developed on the new growth. Many of the corms had 
sprouted before they were treated, and the new shoots appeared 
to have the life sucked out by the aphids. The roots had not made 
a normal growth. 

Some of the corms that appeared to have been badly injured 
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by the aphids, were dug up ahout tlie time that the shoots sliould 
break through the gmund. They are shown on Plate 17 b. The 
new shoots were crumpled and too weak to push through the 
soil and but few roots had developed. Sprouts that were not as  
badly injured put out leaves that were crinkled, as shown on 
Plate 17 a. Leaves that developed later were normal and the flowers 
showed no effects of the aphids. 

At digging time the corms were somewhat undersized and but 
few bulblets were formed. The corms planted by the grower grew 
better than was expected, but were later attacked by tlirips. 

[B. H. Walden] 

T h e  European pine shoot moth situation in Connecticut. Fo r  
several years after the discovery of tlie European pine shoot moth 
(Rhyacionia h~coliorra Scliiff.) in the state in 1914 it was a pest 
in nurseries only, but during the last decade the insect has become 
seriously injurious to red pine (P i les  re.ri~rosa) plantations in 
some sections. Up to the present date the most heavily infested 
forest plantations and most of tlie infested nurseries are in the 
southwestern part of the state, that is, from Kew Haven County 
west to the New York border. Light infestations have been found 
in tlie northern and east central parts of the state, but the insect 
appears to hare become more recently established in those regions 
al1~1 is not yet serious there. 

The situation is of interest to foresters and entomologists in 
several respects. Due to the prevalence of tlie white pine weevil 
and the pine blister rust, the white pine lost favor as a species 
suitahle for  reforestation in this state and became largely sup- 
planted by red pine. whicli had. up to the incidence of shoot moth 
attack, 110 serious insect enemies. As a result, several thousand 
acres of young red pines, most of them not over 25 years old, exist 
in Connecticut at the present time, and more areas are being planted 
every year. According to European entomologists, the shoot moth 
is particularly injurious to younx pines. so we have admirable 
conditions for a had pest to (lcvelop. Ivloreover, although tlie 
insect's native hosts are European pines. particularly tlie Scotch 
pine (Pi?ltrs sq'I-3cstrisj, in Connecticut the red pine appears to be 
much more severely affected than any of the introduce(1 lSuropea11 
host trees. The absence of infested stands of more than 25 years 
of age makes it impossihle to be certain of the effect of the insect 
on old trees in this state. 

That the insect call severely injure young red pine stands is 
unquestionable. Several infested small plantations have been so 
se\~rrely checked in growth as to be worthless, and some of them 
liave heei~ cut and the trees burned. The tendency of tlie insect to 
date seems to l ~ a r e  been to spread rather slowly from centers of 
dense population. a phenomenon that has both good and bad aspects. 
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I t  is not felt that the planting of red pine sliould be discontinued, 
but rather tliat an effort should be liia~le to bring the insect under 
control if possible. To this end investigations are being conducted 
to determine tlie distribution of the shoot moth in Connecticut, 
its biology, and its relation to varions coniferous species, and 
methods of control tliat are practicable in forest plantations. Tlie 
cooperation of owners of red pine plantations lias been sought in 
an effort to keep the insect o r~ t  of young plantations as long as 
possible. T o  this end the trees sliould be inspected yearly and all 
infested tips removed and burned. This is only possible in very 
young stands, but where the infestation is light it does not appear 
to offer great difficulties. Tlie investigations being carried out at 
this Station are nnrlcr the rlirertion of the Departments of Entomol- 
ogy and Forestry. [Roger B. Friend] 

Notes on the  over-wintering and refrigeration of Tricho- 
gramma, including biological facts relating t o  the  identity of 
the  various forms. Investigation with brecding 'l'rirliogramma 
during the last 18 months lias produced significant resolts. During 
tlie course of these expel-iments more tlian 150,000 grain moth 
ems  and about 200.000 adult inrlirirli~als of Tricho~mmma have 

,,L. c. 

been examined. 
I t  lias been found tliat Trichovratn~na will develoo and emerre 

,7 - 
fro111 eggskept at temperatures as low as 4S0 F .  I t  emerged in 
large n~~nihers  from material placctl it1 our insectary as late as 
Ko\,ember 25, and it \vill frequently emerge fro111 parasitized eggs 
during mild spells in the course of tlie winter. .A fair percentage 
of eggs, liowevcr, do not produce parasites, probably because tliey 
are weakened hy cold and death occurs at different periods of their 
development. 

Tricliogramma kept too long at a low refrigerator temperature 
do not emerge, althougli outside in tlie insectary tliey have been 
wintered successfully irom October 23 until May 2. Four days 
pre-refrigeration de\reloprnent at SO" F. is best for refrigeration 
of the yellow species. 

As reported in a previous paper, there is an important change 
in the percentage of sexes after refrigeration at 38 to 40" F. 
No important change occurs at higher temperatures even with 
variable pre-refrigeration development. The first generation follow- 
ing, however, frequently shows a ~iiarked difference. Deformed 
i~ldividuals with poorly developed wings also increase after a 
period of refrigeration and there is doubtless some weakening 
effect of cold other tlian appears from the change of sex ratio. 
Sex deter~iiinations in these tests were made on a basis of nbdom- 
inal and antenna1 examinations ant1 special precautions were taken 
to prevent interference of other factors, such as specific differences 
or oviposition before fertilization. 
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1-1 comparison of thc effects of refrigeration at 37', 44', 46' 
anrl 49" F. indicates that 46' is, from a practical standpoint, the 
most suitable for holding Trichogramma material. 

I t  is apparent finally from this study that the rarintis strains 
rcprcsent h1.o species formerly known as the dark and ycl111~. 
sti-:iins. Inasmtich as Riley has given these forms the names 
iriirrrrt~rnr and prc/iosn., and 1)ecause of the {act that there are out- 
standing biolofiical differcnces despite the lack of atruct~tral varia- 
tions it is proposed to accept the names of that attthor. T l ~ e  inore 
important l)iolopical differcnces appearing (luring the course of 
these investigations may l ~ e  summarized as follo\vs: 

( I )  Prc,liosn will not cross successiully \vith ,~,hr~<trrjrr. 
(2 )  l l i r ~ i r t r r ? r r  will not stxrvive r e i r i~e ra t i on  as 1%-ell as ,+r.rti,,sn. 
13) The  sex ratio o i  a~irtnliwn awl-acrs 1 male to 4 or 5 irmales: that of 

prrlioso 1 male lo 2 10 3 iemalr5. 
( 4 )  The ratio u i  increase oi  rr~i,ir,tlr,lt is greater than that o i  prctiosn. 
(5) The minimnm initial derclnpmrnt o i  prctinsn at  8 0 '  I;. is 6% days; 

that o i  ,>i i~iul~ott  at  th: same tmmTlerature is 7% dam. 
(6) The ahdomrn o i  the fe!nalo oi /&tiosn is yeli& \<hen reared at  about 

80' 1:. nr  above. That  ui rrri~iirls~ir is dark gmy or Illackish a t  all 

Thcre i. horve\~er. more than one strain of each species. 
:1 ppacr giving the above data in much greater dctail has been 

pr<y:,re(I. [J. C. Scl~reacl] 

PUBLICATIONS OF T H E  ENTOMOLOGICAL DEPARTMENT, 
1931 

\V. E. B ~ 1 n . n ~  
Connecticot State Entomologist, Thirtieth Rcport. Bul. 32i, 132 pp., 

20 platrs, 7 figs. April, I'JJI. 
Early I'ntomological \Vork in Connecticut. Reprinted irom Bul. 327, 

pp. 53C-542. 200 copies. 
Connrcticut Laas Cooce rn in~  Plant Prstc. Diseases o i  Uecs and Mos- 

quito Elimination. Circ. 73, 10 pp. hlarch 4, 1931. 2,O(BI copics. 
European Coin Uorer Quarantine and Clean-Cp Regulations. Circ. 76, 

10 pp.. 1 fig. hlarch, 1931. 12.000 copics. 
Satin 110th Quar;~ntinc. Circ. 78, 4 pp., 2 figs. April 15. 1931. 2.000 copies. 
Quarantine Rrgalations Affcc t i l l~  Shipments of Connrctirut Nursery 

Stock. Circ. 7). R pp., 5 figs. July 29. 1931. 1.000 copies. 
Enropean Corn Borer. Special Uul., 1 p., 1 fig. March 1, 1931. 10.000 

COpICS. 
Mexican Beau Beetle. Snecial Bul.. 1 n.. 5 firrs. Tune 11. 1931. 10.WO . . .  . . 

copies. 
Report of Committee on Injurious Insects. Proc. 40th Ann. Meeting 

Conn. Pamol. Soc., p. 19. April, 1931. (3  pp.) 
Insects Injuring Veprtahle Crops in 1930. Ann. Rept. Conn. Veg. 

Growers' Assoc., p. 37. March, 1931. ( 6  pp.) 
Erropean Corn Borer Quarantine. Corm. Vegrtahle Xews Quarterly, p. 5. 

February. 1931. 



Fourteenth Biennial Report of the Commissioners of the State Geologi- 
cal and Natural History Survey, 1929-1930. Bul. No. 50, 26 pp. April. 
TO,, ix.,.. 

How New Haven Ohtained Its First Branch Library, Prac. 53rd Ann. 
Conf. A. L. A,, Abstract it, Bul. Amer. Lib. Assoc., 25, 656. Sept., 
1931. 

\Y. E. B n t n o s  and M. P. ZAPPE 
Inspection of Kurseries in 1930. Reprinted from Bul. 327, pp. 475-490. 

500 copies. 

Oriental Fruit Mot11 Parasite \\r\;ork in Connecticut in 1930. Jour. Ecaa. 
Ent., 24, p. 315, Feb., 1931. 

Oriental Peach Moth Control by Parasites and Insecticides in 1930. 
Proc. 40th Ann. Meeting Conn. Pomol. Soc., p. 42. April, 1931. 

PHILIP GARMAX and J. C. SCHREAD 
Importance of the Sex Ratio in Oriental Fruit Moth Parasite Breeding. 

Ann. Ent. Soc. Amrr.. U. 424. June, 1931. 

The Japanese Beetle Quarantit~e. Circ. 74, 22 pp., 1 fig. Alarcl~, 1931. 
12,000 copies. 

The European Pine S h w t  Moth in Red Pine Plantations. Jour. Forestry, 
Vol. 29, plr. 551-556, April. 1931. 

The Srluash Vine Borer. Bul. 328, 25 pp., 4 figs. May, 1931. 
The Enropean Pine Shoot Moth. Circ. 80, 6 pp., 5 figs. Aug., 1931. 

5,000 copies. 

The Use of Summer Oil Sprays in Connecticut. Proc. 40th Ann. Meeting 
Conn. Pomol. Soc., p. 105. April, 1931. 

Standardized Oil Sprays. Jour. Econ. Ent., 24, 901. Aug., 1931. 

Comparative Tests of Several Orchard Sprays. Proc. 40th Ann. Meet- 
ing Cot~n. Pomol. Sac., p. 36. April, 1931. 

R. C. B o r s ~ o m  
New Developments in Mosquito Control in Connecticut During 1930. 

Prac. 18th Ann. Meeting, N. J. Mosquito Extermin. Assac., p. 146. 
May, 1931. 

DONALD S. LALROIS 
Tobacco insect studies in 1930. Bul. 326, pp. 419-431. Figs. 29-3;. 1931. 
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SUMMARY OF OFFICE AND INSPECTION WORK 

Insects received for identification .......................... 625 
Nurseries inspected ........................................ 350 

Regular nursery certificates (327 nurseries) ............ 340 
Duplicate nursery certificates for  filing in other states .... 224 

hlisce!laneous certificates and special permits granted ........ 148 
Xursery dealer's permits issued ............................ 127 
Shipper's permits issued to nurserymen in other states ...... 243 
Certification and inspection 

Parcels of nursery stock ................................ 309 
Shipments of mountain laurel and other decorative material 309 
Narcissus bulbs ....................................... 43.000 
Packages af shelled corn and other seeds ............... 1. 858 

Blister rust control area permits issued .................... 255 
Japanese beetle certificates issued fo r  the shipment of nursery 

and floral stock and farm products ................ 59. 485 
Asiatic bektle certificates issued for the movement of soil and 

plants ............................................. 2.311 
Orchards and gardens examined ............................ 169 

............ Shipments of imported nursery stock inspected 19 
Cases inspected ........................................ 142 
Plants ................................................ .1.227. 275 
Shipments infested ..................................... 10 
Percentage infested .................................... 53 

Reports to Federal I'lant Quarantine and Control Adminis- 

Apiaries inspected .......................................... 1. 232 
Colonics inspected ..................................... 10. 678 
Infested with American foul I~rood .................. 43 auiaries 

81 cb~onies 
Infested with European foul broad .................. I colony 

Towns covered by gipsy moth scouts ........................ 72 
Infestations found ............................ .. ...... 88 

Erz-clusters creosoted ............................ 3.685 .... 
It. festations sprayed ............................... 31 
Pounds lead arsenate used ........................ 75.822 
Miles roadway scouted ............................. I .  581 
Acres woorlland scouted .................... ..... 151. 001 

1-etters written on official work' ............................ 6. 146 
Circular letters n~ailed ..................................... 1. 023 
Packages sent by mail or express .......................... 312 
Ilullctins and circulars mailed on request or  to answer inquiries 6.406 
Lectures and adrlrcsses at meetings . . . . . . . . . . . . . . . . . . . . . . . .  57 

FINANCIAL STATEMENT 

T h e  report  of receipts a n d  expendi tures  of t h e  S ta te  Entomol-  
ogist ( Insec t  P e s t  Appropr ia t ion)  for the year  ending June  30. 
1931. may be found  in the Repor t  of t h e  T r e a s u r e r  . 
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Cirr3c.t- 1cc1,ilnrirrs. 512 

I )ns,v i~e~rro ro~rrrr~,,ui.<. 505 
Unlorin i!ilc<,crr.i~rzo, 505 

riiirziilm. 5n(l 
nri!rpliiln l i~~ ro ln ,  514 
Ilriiopho~roln cllo, 514 
L)c,~drolhrips or!tot~r.r. 595 
LJcr>r,c.~tcs Irrrdnriir.r, 512 

~tidurr,. ,512 
Diol,roli<o lorrgicor,,is, 509 

;.i11oto. 5iU 
Diorri.<in :.ir!iit,ira, 502 
Llioplrnr~io r,ilklnli.r, 503 
Ilio~1rrr.o~~icr.n jcrriornlo, 505 
Dil-hclor>gr d i l ~ ~ l n ,  5(K 
l l i , - / ~ o ~ ~ ~ ~ ~ r i s  ~~ror~~i,rcl l~, .r ,  508 
Uiplotn.~is sp., 511 

Elm leaf beet12 outhrwk. 583 
Il,rtp/tyli~s cinclirs, 5119. 530 
li>rrpnnsro fnbnc. 572 

rlinli<,,~n. 572 



Eriosowm Inotiyera, 500 
Eristolis tenax, 511 
Eughoria indn, 511 
European corn borer control. 553- 

558 
enforcement of conlpulrory 

clean-up law, 554 
quarantine, 556 
road patrols. 558 
scouting. 557 
survey o f  degree of  infestation, 

558 
European foul brood, 532 
European pine shoot moth sitoation, 

599-600 
Euvanrsja m~tiopa, 505 

Fenrun pt,rriln, 505 
Franklinielln tritici, 596 
Fu,rd,r/zis heleroclilrrs, 582 

Gnlerucrlle lrteola, 505, 583 
Gillelten coolcyi, 506, 517 
Gipsy moth control, 542-553 

quarantine, 552 
Gladiolus thrips.,510. 585 
Gorsypank rpurro, 506 
Grocilorio elotrlln, 500 
Gmpholitkn nrolesfo, 500 
G ~ g l l t ~ s  abbrevinlas, 500 

ossiniilis. 514 

Illi>roin pisi, 503 
Inspection of apiaries, 531-542 

imported nursery stock. 529-530 
nrrrsrries, 517-528 

Itjcorsin sp., 506 

~ a g a n e s e  beetle, 558-567 
inspection af farm products. 

CL? 

scout&g, 558 . 
soil treatment. 564 

lubts hortcrrsi.r, 509 

Lacewing flies. 57.1 
Lnertios ph~ln,or. 508. 514, 504 
Lagoo crirpnlo, 500 
Losiobrero oilis. 500 

Mao.ocerrtr,ts orrg.lhorn, 516, 567 
!l.incronoclun ownsfn, 509 
Monronia pcrtzabans, 514 
Moc~oriphicm soiidogii~is, 578. 579 
Afclnrmrnnl/rerilr,n s$nilltinc. 506 
Melillin satgri,rifonnir, 503 
Mineral oil activator tests, 578-589 
;lfoaonruriir,r plroroonir. 512 
hlosquito control, 580-582 
.lf?lnbris qz,drinmc>,lottrs, 512 
IWIL.~ circr,mPe.t-w, 591 

persicnc, 503 
pwsicnc-t#i,or,r, 501 
ribis, 501 

bi~~z , ,nc~~~ln~n,  501 
Ochrosidio r,illo.sn. 593 
Onzplmlocem drrtlosn, 508 
Oriental fruit moth control. 507-572 

Pnclr),psylln cclli~lis-gctrtrrin, 506 
Pncl~ystctht~r I+rcicola, 501, 503 
Pobniprrtm t!ileln. 504 
Pnpilin ploncirs form itrr.!~nr, 514 

phile,,or, 59.1 
sp.. 530 
tmilns, 598. 514 

Porngrotir russorin, 501 
Porote1ronychtr.r pilos<rr, 501 

tlrinny~ris, SO6 
Pego<?t?in hyorcynrt~i, 504 
PE/EC;~J?U f io / y ln~~ tor .  514 
PtIidll010. PIIIlClOln, 501 
Periplo~ule or,r?rinuto, 512 
Plrer~ororras orc~iroltr. 507 

*crro/,,.r, 596 
PIL~Iox"~~,~, ,  c ~ ~ ~ I I , ~ , , ,  507, 514 



. . 
sp., 511 
trislis, 511 

Phglloscm cargacmalis. 507 
Pkgn~ofodcs  wriohilir. 512 
Phgsokemzcs piccoc, 507 
Phrto,romrrs ,,irlcs. 515 
Pihle worm, 584-585 

sp., 507 
Priopl~or,~.~ orrricattlir, 507 
Procifi1rihc.r inrhricotor. 507 

Rrticr'litames fnx>cs. 510 
Rhngoletis ponto,~elln, 501, 5% 
RAi:ngl>~phtts hyncittlhi, 510 
Rh?ocio,lin btwlinno., 507, 599 

roristockiann. 507 
fr.astro,ta, 507 

Rhgncliitcs birolor, 510 
Xi1~c.r. 517. 528 

ttiqrfcw, 528 
Rrsn rmnrlti, 529 

nr~,ltiPora, 529 
odornto, 529 
riwoso, 529 

.%~ksclio lr~rrrispkocrico, 510 
Ssniio ccrropin, 502, 515 

Snperda rattdida, 508 
Satin moth, spread of. 565 

quarantine, 566 
Scolgt,,s rugr~lon,.~, 502 
S ~ r i r o  sn.. 511 

Twt~ioiotlrripr gladioli, 510, 586 
Tnrsor,~mtlr pollidtrs. 510 
Trtubrio +?tolitor, 513 
fr,tehrioides ~orticali .~,  513 
T o ? o d n a  si+retrsir, 513, 597 
Trtmlcz~rodes rr~ori, 509 
Tclro8nchrrs btrolor. 508 

Treitrcs coh<r,tbo, 515 
T~iol~rrrorlcs ;,opororiorwsz. 510 
Triclrogrammn ntitit,tsm, 567, 601 

prctiorn. 601 
Trichogramma, notes an over-wia- 

tcrina and refrigeration, 
hlKI-(701 .. , . , . , .. . 

Tropaea hgrm. 515 
Tylodermn fragorior, 502 
Typltlorgbn sp.. 502 

poatorro, 572 
rosnr, 572 

T?popl~ortrs mt,clltrs, 502 

l'anessn cordqgi, 510, 594 
ve.vpn c ~ o ~ ) . o ,  510 
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JAPANESE BEETLE CONTROL 



PLATE 7 

<!. \ . inv i n  t l a r ~ i o t - < l ,  hlv,\vir~g appIi,mti,mr , , i  lv;t,l i t c ~ c ~ \ : ~ t c  t,) I;~\YII 
:arras I,, ki l l  t l ~ c  q r ~ l > s  o i  t l l r  J:LI)OOCSC hret l r .  

6. \ i ~ , > r  i ~ i  Bu4l i i t . l l  I ' ; i rk. I lart i r , i - t i .  - I ~ m i \ i # ~ i !  IIIIW \viili.t. i l  :clqi lci l  
to w;irlt the l ra i l  arrcn;itc ill? ti le gmsi :t1,0 i ~ l t ~ r  t i le soil. 

JAPANESE BEETLE CONTROL 



JAPANESE BEETLE CONTROL 



, \$III~I Ir;iili1811),r~5 . I l ~ ~ \ v i : ~ c  i ~ i i ~ : ~ . i l c . - .  n l > ~ t i l  i ~ l i  l : l l , tr  t ! , l : ~ ~ . ~ , r l  

WHITE APPLE LEAFHOPPER 



o. Injury to ioliage and flower spike by tltrips, somewhat reduced 

I. l;l;,,Ii,>l~,> ,.,,r ,,,. it,ji,:rcl i t ,  5t,5r:,c,. I#> , l l , i , , . .  .<#,,,~,vI,.,, ~\~<I,IC,~~!. 

GLADIOLUS THRIPS 



PLATE 11 

? 

n. Adults ;tnd larvae oi Bthio olhiyer,,ris, twice enlarged. 

1,. Sycamore Incehug, 104 under bark. twice enlarged. 

BIB10 ALBIPENNIS AND SYCAMORE LACEBUG 



PLATE 12 

n. Young apples eaten hy larvae of fruit tree leaf roller, natural sire. 

'\ 

6. Adult moth, twice enlarged 

r .  Frnit cluster showing injury to leaves and iruit by larvae, natural 
size. 

FRUIT TREE LEAF ROLLER 



PLATE 13 

- 

a. 1';~inted lady or thistle I,uttrrfly, under 5ide 

1 ,  I.nl-var ni  painted lad! thistle buttcl-lly shr,a.ing injury to lholly- 
hock Ir;ii, n;atoral size. 

PAINTED LADY OR THISTLE BUTTERFLY 



o. Pipe vinc s\vallow-tail butterfly, under side at right, sommhat 
reduced. 

1,. Larva and cncrlon of pipe c. Pickle wonn moth, natural 
rinc swallow-tail f e e d i n g  upon sire. 
Dutchman's pipe vine, natural sire. 

PIPE VINE SWALLOW-TAIL AND PICKLE WORM 



0. Scale i nsvc t  1'1>~~3!~2~~,1~.~.! , . r  . s , ~ , r , ~ I ~ ~ . ~ ,  l>cccl~,  son~c\b lmt  r cd~~cc< l ,  

b. Larvae of elm leaf beetle on under side of leaf, natural size. 

SCALE INSECT ON BEECH AND ELM LEAF BEETLE 



1,. (;ladiulu< rclrms i ~ > j u r r < l  11, boll, aphirl, sliehtly rrrlurerl. 

CHINESE PRAYING MANTID AND APHID INJURY 
TO GLADIOLUS 



PLATE 17 

a. Glatliolus sprouts crumpled and rlistortc<l. tl~lal,le to posh out e n i  the 
ground. injured hr. lholb allhid, siirhtly rrrluorrl. 

I,. (;ladiolus leaves crumplerl :liter growth was well st;tt.tecl. ihjured 
I,? Ixlll> aphid. sliphtly rr,lucrrl. 

GLADIOLUS INJURY BY BULB APHID 




