A STUDY OF THE INSECT FAUNA
OF THE CULTIVATED BLUEBERRY,
VACCINIUM CORYMBOSUM,
LINNAEUS

Thesis for the Degree of M. S,
MICHIGAN STATE COLLEGE

Donald Monroe Tutile
1847



i

1293 01 106 7422

This is to certify that the

thesis entitled

A STUDY OF Tpg INSECT FAUNA
OF THE CULTIVATED BLUEBERRY
VACCINIUM CORYMBOSUM,

LINNAEUS

presented by

Donald Monroe Tuttle

has been accepted towards fulfillment
of the requirements for

M. S.  degree in_Entomology

Major professor

o



PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE DATE E DUE
FEB §7 20




BLUZBIRRY,

Subnitted

State Colleme of Anriculture

in »m

IUSECT FLUNA OF Tif CULTIV.TID

A STUDY OF TIIE TIT5E

V.CCIITIUII CORYLBOSULL, LIMITATUS

By

Donald l'onroe Tuttle

A TIHESIS

to the school of Graduate Studies of Michigan
cnd Anplicd Icilconeo
ticl fulfilluent of tl:e venuirerients

for the degree of

ISTER OF SCILIICE

Demurtinient of Intowolosy

1047



THE®I>



JCIZIOVLIEDGITEITS

2 e _— - - ——a 2 - A - e IR - -
Toarticulor caelmov ledsent is minde to Prologsor ROy

en Stote Colle e under ~hoce ~uwidorce this

( )

voric v.os corried out., Soorecintion is emmnresczced te Miss 1.
T. 'chanial of Miclhiizzn Stote Ccllere for her nicny suigestlons
cnd esslstonce. Thonlis ore ziven to cther mesioers of the

Dernartneat of ntonology of Ilichicon Ztove College Ter thelr
heln wnd encourancnent., ..c'mmovled rent is clso nade to
Prefescor stunley Johnstoun, surervisor ol Lhe Jouth Ioven

-

es cnd nzny nclyrful sug-

l"J'

mxperimcent JStotlon, Tor The Tuclilit
sestlons duaring the course of thils vork. ..osistonce of other

mnbers of tie Jouth Ilcven Ziinerirnent Stotion 1s decnly ennre-

“d

cicted. Ior cetveriinctions eclmoledzients are crinresscd to

C. . Srbrosizy of the U. O. INetional Iuseun ror the determin-
ation ol th=2 bullk of Ci»ntera collected; To Ir. Llon Stone and
1. Creene of the U, 2. Iictlioncl [ucewr for cetcrmiination of
sreciael crouns of dintera; to C. . 7. Iueccbeck of the U. o.
arcsites from reored notericl,
to ZIcrbert II. Toss of the lucewt &t Urvena, Illinols fTor
determinetions of tenthredinidice; to J. II. Lizvman of 3outh
Lyon, iichl_rn Tor Cetermiinetions of lesidontera; to lir.

1loorc of Dctroit, Illchion Tor determainwiions of micro-leni-

optere; cnd to Lr. Tovnces of the U. 2. lationcl Liucceun for

(&}

etoriinotions of ichmewronidaoe.

et
0]
l_



CONTLNTS
Pege
Introduction....evveeeeecenenceans O P |
Pollinaticn ObservationS..ceeeceeesas Cececsecctecnssesenacaee
Studies on the Hobits of Insects Infesting Blueberries
Coleoptera...... Y &
10 0 v < o= P I &
Hemintera. e eeeeeeeecesecscsscscoscssscssssscasaseslld
oMo D e e eeeeeaescseescossesaosscssssosssssssesseld
Hymenontera.eeeeseeesessscrsscescnes 22 §
Lenidontera.ceeeeeeeeceeseesocsscessoscocsoosseseibd
Do e e v < o < AR 5 1
Odonata...eeeeeeecennes 1)
OrthoDt e 8. e eeeeseeeecososcsscacsossocasccsseanscecsedl
Insect Feunal Survey
Coleontera.seeeeeeeeseannnns ceeeces cecesscesiesessdd
Dipb T8 e eeeeseecerososssescasesssasasnscsscessesdl
Hemiptera,. .o eeeseeescooseesosscscescscsscsssseeebd
Homoptera.eeeeeeeoeeocsaonas P 1)
HyTICnO D eI 8e e e esesesoescsscssssccscssssssocssocesl8
Lenidoptera.seereeeecccsecescssscsessccsccccscoccesll
Neuropterteeeeceeeeees cecesesscsecvscssssacesenaeld
CAONatAseeecesseseessscssossscssssssssscscscocscselld
Orthopteraeeeceeeceeessoas I
Sumary end ConcluSioNS..seceeeccsccccscecssscccsccsosnsoonsel9

Bibliography.oobocooooooo.ooo00.000000000'000"000..00.000081



e — e e S—




IITRODUCTION

This weoer 1s brsed uwon @ study of the 1lasoet Cfouwic

of tre cwliiv-ted blueborrry, Viceiniuvr: corzmbosw: Linnceus,

R T B ; - - o N} - . S - .
rirg .00 200 ing seosons,  lost of the survery vorin end

|

O E PR SN [y < qumad A A 1 2 A L - 3 s
svastiortions vere corried out in thc South Mrven cnd Grond

3 oren -3 a- T O e 2 Y XA DK
Junicticn ~recs ~liich ere the grodi ceoaters in Michigon.
The soosar of 1246 wos very ary tnéd e yezr of 1046
¥
wwg the aricet on —zocord ot South Eocven., JLveroge osrecirita-

..ereas, the totel roinlcll Tor 1C¢4€ was V.70 Inches, Con-
trosted to this, tiie Zipsl ot of 1947 wvias mariked by nuch
nore reinfcll thon average:
Redinfaell in April 1047 7.7% 1inches
verose Tor foril 2.76 inches

Reinfell in Iy 1047 24,00 1lnches

Dodinfell in June 1947 2.7C inches
Jvercge for Juae c.00 inches
It o3 unccr these tio ertremes of roinfcoll thet the studies
detciled vere mode.
Tucluded in the first ccrt o this ~orl: ere the

stadles on the ncbits ¢f insects inTesting blucberries.

1ozt of the worlk was done Ccurinz the blucterry sccocson in the
field end in the loboluidory.

Under tae scecond nortion of tiiis worl, Insect Faunal

Cy et s D . ... e R PRS-}
Survey, erxtensive collecving 1.5 Gone, S.CCLHCNS Wele Lounted,



lebeled, cnd dztermzined. In collecting everytliiing found on
the blucberzy vlonts vnd 1n the ficld, & cortlcte [icturce of
tiie inscet Touna of the blucterry is »resented. It is ouilte
evicdent thot a nwwer of treasicnt inscets ove becen included,
Also nony nor-sitic cnd predccious insccets have been collected.
An atteupt hos been meode in the iirst norxt of the work to se-

crescte the iunscets cousiang definite d:mnze to the blueberry.

* “eather dnta fronm records of Jouth Haven Lixrerinment Station,

cooperative obscrving station, U. 3. “.ectihier Dureau.



POLLII.TTIONT OBSIRVATIONS

170 ctternnt i3 mrde in 104C to sesrencte the ~0l-
linotine insects from collect2d enecliens cinice bloom vis vell
c@vorced ¢t Lhe Tie collcetirg corienced.

e esohring of 1947 o5 cool snd wited brtonmore raln-
fcll then norml. The felloing cuototions cre tolzen fron

{ -

Cliiatolosica) Dota (Iiichize ) 3eetion), U. 2. Denertmeant of

«

Jrierce, 1actrer Irnea:
"April 1747 viegs cold 7nd vwebs.......sunshine
Wy geuewrr 1l Golleicn M
Pl 1007 1o the To vty coldest cnd the Tift
vettest since tle reginning of the record in

1eny !
—t @ ® @ @ ® 6 @ © 0 © O 0 06 6 0 0 5 O S 0 6 O 9 0 0 0 e 8 P e a9 e 0 e 000

Under these condiclons ounl; & »ertiil list of thic bloason

visitors could be obtiined., o cver, the list does indlccte

) 2 aeq- At iy aq - - S A 1Y v A 2 A e e PRI e 1
more importont sroecies vhich would e prescnt cny normcl

N TR AN N - k. AT, PO ~a T PR P B .
Duing tie mornliy; hours viien tie tonerctures

e . o0 O - Ve e s s
vere belov CLY 7 oonl-s o fovwr P11

¢3 vere cetive., ot tensero-

D

tures of 0S¥ T cnd cbove the cetivity of tlic honcy bee cad

buwable bees increcsed.  Cn woim alftcraoons os nony os Tive

)

honey bees couwld be found voricing on the scme bush ¢t one
tire.

The heney bee, besides boing tie rost nwacrcus of
the blocsson visitors, seois to be the nost elricient. It

travols from blossom to bloscon in the shortest routes and



Nal

“orits very rTopridly. Lunblce bues follow the s@ue pottern
sonevhat but hove o tendency to 1y Trom bulh to bush instead
of c:thousting the sunzly of blossows ~ith ncetor on cny one
bush. lost otler btees, ~os5, fnd flics vislt blessons o

roudon.  lecn iile, they tolic vest Jeriods on loowes Tho

exrrosed to e un.

Ilony «nis vnd gicll iotera inhobit thie bustes dur-
iaz the ploom _cwviol, Treir role in pollinction, if any, 1eeas

Tihe follovin tlossowm vicitors were collected or
dctemained:

Dinterc

=zristalis tenax L.
sristelis dinidistus .
Toxomerus ceminatus 3oy

e

:ghaerODhorla robusta Curr,

sphaerophoria crlindrica Sy

.

lletosyrohus viedemaani Johns

Bufolucilia silverwa MG,

Zhomile rcgina IG.

Villa sinuosa V.d.

Villa lateralis Say

.inthenia sp.

Tx=ne SErnl
I'-mwenontera

Soavostenion rediatus Soy

Apis mellifica Linn.




Z-micnovtera (cont.)

Bremus bimcculatus Cresao.

Lrenus immmatiens FHorris

Brenus pennsvlvaenica DeGeer

Vesphulae mceulata Linn.,

Ialictus rubicundus Christ.

rolistes fuscatus veriatus Cress.



STUDIES ON THE HaBITS OF TIISTCTS

COLEOPTERA

Qberea nyons Fald. EBlueberry Stem Lorer
In the latter port of June and the Tirst port of
July the orecencc of this inscet ves observed frequently in
most fields. In the initicl strzes of inlestation the tins
of the current gro-th ettaclzed vilt.
Trte femele ovinocits her eps betieen tvo girdles
vialch are eooroximately cne helf inch anart. Three to six

inchzs of tlie sihoots ore involved. The gircling of the stem

s accorplishea by omcll rfunctures clreling the stem. Uoon

.

Tenination of severcl wilted stens a small whitish larvea vas
alivays found iliriedictely below the lovest girdle. Leoter
observations shoved thot the lorvee continucd to bore doin-
vierd tunneling the stem. No adults of this insect were found.

The wilted choots are very noticecble vhen looking
over tre field. 77itl:in a vieck to ten darys the alflfscted parts
turn brovn. During the swaier the port above the unper girdle

usuclly breeks off.

iccording to Driggsers (2¢) this inscet avnorently
woriks ot night.

It appears that by nerely pruning out the inlfested
shoots belowr the noint of the egs or larve vould provide a
preeticel mewns of cntrol. T. e lorvae are unable to crawl
beack upon the plonts so the »runings moy be dronped to the

ground.



cria sp, resembling sellatus Horn

In a nursery of 5,000 nlants 1-5 becetles per plant
vere riddling the leaves. 3Scverel holes in ecch leaf neasur-
ing 1/8 inch in dicneter had been ezten out. These young
plonts everaeging 10-20 leaves vould have been defoliated or
nearly so if control rieasures had not been telien. A lead
ersenate surcy (2 lbs. ver 100 gal.) epplied vith a hand
sprayer reduccd the number of beetles greatly. On the follov-
ing night a heavy rain vashed a considerable amount of the
residue off. 3ome of the bectles still remcined on the plants.
The ncxt day a thoroush apnlication of lesd arsenate ssray
vias applied. Ixuninctions folloving this shoved very good
control cnd good grovth peing reswed by the plents.

Txzis specinen vas deternined by E. 3. Barber of the
U. 3. Nationul Mucewm. There is nuch confusion in the jenera
and the six specimens sent to him vere placed near sellatus.
4 ccrics of vrescrved sheciliiens vere sent to him for further
study. Careful obsasrvetions of cll nexrby vegetation failed
to give any clue to the host »lent. The field of the nursery
vag nloved in 1946 vhich vas tue first tine that it had been

turned over in scverzl yecors.

Riabrotica Jl2-punctata Fab. 12-Snotted Cucwiber Deetle

) .

One of the first bectles fourd on blucberrics in
the soring. It is more cbundant in June but cen be found
continuously throuch sugust. During the blooming »period the

adults have becn observed feeding on the bloscsous.



Swvstena frontelis TFabr, Red-Ticcded Tlea Destle

In fields vihere cultivation ves necger or insuffi-

-

cient these ingsects ¢ cored in nunber

3
o+
=
0]

's esreclelly o

}_

grasses bet een tie rows. Only occassicnolly ~cre they found

feeding on blucberry leaves., “here sufficient cultivation wa

e:zployed this insect vias never found. Injury is leof skeleton-

‘_lo

zing.

Trirhabda canacensis IIirby Goldenrod Leuf Leetle

T:ese beetles vere found in abuncance on Solidago
sn. Tlct vere cormon 2long the borders of several blueberry
fields. Only a few cdults vere obzerved on the blueberry

bushes and doing no ernarent injury.

Coccinella 9-notata ITcrbst. line-spottcd Ladybird Bectle

~

\'en7 c¢occinellids ~er

[©)

Tfound cn the blueb:zrry bush-

2l
L

o
Q
=
i_’l
2
©
o
o
I»—o
o

a3 the nost abundceant throoshout most of the
swrier. rrcsence of an-ids on blucberry lecves wrobably

expleins thelr rresence. Ileven specles of coccinellids vere

collected curinzg 1946.

Erachyrhinus ovatus Linn. Strevberry Root Teevil

Svecimens (odults) vere collected July 29 end hugust
19, 1946 cnd June 10, 1947. Tley ere 11 found in the soil
near the roots of the blucbterry vhile searching for the co-
coons of the cranberry fruitworm, lineola vaccinii Riley. It

vias never found in nwibers..



Conotrachelus nenunhar Iibst.

1w Curculio

.

Six berries were Tound July 6, 1946 1

acteris

srescturely and

to attention.

8, 1946 the lurva

11, 1946 three bectles vere found in the jar

tic ovipsositi

th the char-

on nork. Tohe berries vere turning blue
opveared slightly shriveled vwhich called then

They vere pliced in

L

apnorently had entered Cn sugust

Tre rcricining

s0il in the jar vrs then sifted carcfully but no truce of other
beetles or any ot cr Term of the inscet could be eccounted for

in the other three borries, Tt 1s oscible thot only thre

larvoe vwere in the six borries.

Tlateridce Tirevomms
nile searching for cocoons of the cranborry fruit-

vorn several lervee of corcrently a single soecicgs vere found.

The nwiber of lcrvae fouad vere not cufliclent to cause any
alarn.
rodabrus toricntosus Say Ilo cormoon namne

Althoush this

insect was freouentl;” obscerved ond

collected during June ¢nd July it vos caucing no domege thot

wes noticeztble.,

jocrodoctrlus subsrinosus Fob. Rose Chzfer
The cdults of rcce chofer —wove co ol found in

the aitll of swizll shoots. Thelr wreconce - oo indicoaited by

the sliot nole croecronce of sceverol lcoives ir a group. These
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.

C Tor The nost

holes rcre cbout 1/16 of i inch in diz-otce

B

vort. Torord the lotter port of June, beetles ~ere frequently
found in copulotion. Duriag this »rocess the ferale vus ob-

R )

scrved to lieen on Teeding. Thre lest cdult scen in the ficlds

“sts e

or ccllccted vios July 1zt after 'hich tine they diconrcored
Tor the 1940 secson. These beetles vere never found in

abundeance.,

zhyllophaga spo. June Deetles
Definite dor e by the lervee (vhite gruovs) of June
beetles vas uancovered and rc.orted by several grovers in their
exneriences with new »nlentings In one particular field tvo
year old nlonts were set out in growd that Lad been brolen
cid vorked un a yeor orevious. Sooroxincliels tienty five ner
cent of the nlonts in this five ccrc ficld were decd. Tie
rerlacenicnt of blueberry nlints 1c very costly. Severcl of the
dead Hlonts were Zulled up the first »ort of July. The voric
of wvhite grub ves distinet but no grubs or beetles vere found
ot that tize. The monocr of the field sctoted that 2 nonth
egcrlicr orubs or adults verc usuclly clieys Tfound cbout the
roots of the busiaes when »ulled vn ead erurined. This piece

to be truc since it corresnhouds

Q
0
r
6]
[o

of inforieticn could be &
with the 1lifc history of tihiis insect. Otier ovmers relcted

simileor erderiences in tae pust. Load thot is cultivoted a

vear or tvwo previous 111l scorve to cvoild domege by vhite grub.



DIPTERA

Slthoush scvercl enecics of flics verc tilzen on tlue-

mortance, the vlucheorry ossot, —ill be

},J-

S - - - -
berry, only ong ol

censicered.

Qhczoletis womonella TUilsh, Tlueterry Moggot

b the tile negsots were found the berries tere rine
cnd recdy for »iclzing. Tils cens savercl nogsoty verries
+;111 be included by ziclkers. Corce in —icldng ead sorting nust
be caloyed if there is cn inTostubion of cny sort in the Tield.
Usuclly it is »ossible to detcet borries vith naccots
by »unctures or tie votiry cnonecrouce of the terry. The
sunctures are irreguler cnd eiculor in outline measuring

arrrozimetely 1/72 of on inch in dianeter ‘ctery-like pulp
Sives berrics a drrk reddish coloring which is chorceteristic
for nocrszoty berries. Ilkopzots will be found coporoaching mot-
urity vhen Lerries show this watery condition.
unctures opncor to be cdeeper in some bLerries (pro-
bobly riper) co thot the fuln wos shoved back 1/16 of an inch
or more &t a slight angle. Hcere the cgg 1s ovi
the femele. Lpporently one esg rer berry is lcid.
wWhen meture the viite megsot 1/4 inch loag enters
the soil for puncticn. Iscots rniay drovn to the soil if the
berry does not drop to the ground at the time the lerva is
ready to »pupate.

Unon opening messoty berries tie lorva vas always

SR J.L~\_)\—’



Puparia of Blueberry Maggot, Rhagoletis pomonella Walsh.




situated necyr tiie cenver ilicre

the no
ipon hotcehing, the lorvee ects
remains there.

Rearing |

Pal

S ™M 3 -
ney lcrs. Three inclies of

1

an clevcted 1/3 inch ech ccree

mai

The aagsoty berries vere dunped on this

denth.

oot surrounded by the julce of the

len rewdy to Ludcte the moosot leflt

the »pulp) ;o8 holloved out and

berzy. Lopnorently,

-J ®

-

to the center of the vcrry énd

n inscrted fimaly into »plece.

scrcen to a t.;0o inch

ne bverry, bored

P )

dovnviard, c¢nd drorred through the screen to the soil belov.

liost of the larvoe entcred the

3011l but a fesr

supated on the

soil., Lt Tirst tie Duptriz arce vhitish but grocdually they
darizen (very lizht brovm) -ithin a dey or tvo. A few “upcria
viere foried July 2fth and pupnction vas ran~id therecfter. The
rearing jars vere rcturned to the College cnd zlcced in the
outside insectory for the viatecr. On .pril 1, 19047 one of the
recring jars vas brousht indcors for observation, Fly ener-

genece fron the latter jar ccenrred as

Loy

June 3, 1¢47...
Toteal.....

ILizny blucberry flies

field during the middle ond latter »art of July.

are rapid in flight and secea t©

1 and 20, 1947....

follovs:
..6

Ql5

vierc collected by net in the
The flies

A

enorear suddenly upon the



lzuves thot arve exposed to the sun. 1

choose the inner pcrxt of the bushe

Determination of Dusting Dates of Blueberry liagzot

A Veell prior to July 1, 1946, bluevcrry mcggot traps
vere instelled at eigiteen nlantations tvhich covered a circu-
ar route of seventy niles from South Hoven Experiment Station.
Theze trops vere ncde froa vaxced »neper certors resenbling
cottuge checse contoincrs. The inner surfoces vcre coated
vith tanglefoot ~nd hung urside dovn on four foot stekes in
the row. lomwoniwl corbonate vhich vis used s balt was pur-
chaced in Z/4 inch cubcs and vropped in heavy venper. The bait
28 secured 1in the corton by shoving a pin through the botton
and bending. The effectiveness of the balit persisted not
mere than four deys so trops vere usually rebaited every
three days to ins . .re best results.

In most all ceces the trops vere placed in or near
rovs of Harding, Cubot, and Fioneer. These early verities
are the most suscentible to atteck.

The first fly vas trepred on July 3rd and only five
vere trapred up to July 1l0th. On this date observations
revealed flics present in a nolercte nwiber in an older field
viere nothing had been trapned. . series of repid exverinents
provedthe tanglefoot to be rerellent. A chenge over to dead-
line os a sticker yielded good results irmediately. The place-

nent of tircos in the bushes also inproved results.
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It vics later learncd that the oil used in tangle-
foot vas the renellent factor., 4 vex ves used in place of the
oil by the nonufactures of decdline.

July 15th four decdline trcps viere instolled at a
»lantation vhere flies vere knovm to be resent by field oh-
servations. By July 22nd 195 flies vere caught wiith deadline
traps and only Tive vwith four tonglefoot treps that were hung
near the deadline trops for a checik. Flies in the tanglefoot
had beorely entered, suggesting and supnrorting the fact that
blueberry Tlies ere renelled by tanglefoot.

On July l2th the first airplene dusting with 2.5
per cent rotenone on blueberrics vas done from S5-7 A. I
This date belng set from tire first cprecronce of the fly.

Cbservations in the aftcrnoon of July 1lZth revecled very feu

e

incects in the dusted field. A few spittle bugs, a»nhids, and
occcssionel flies such as sarconhagids, bonbyliids, and tech-
inids vere seen. On July 17th insect population anpecred
alnost normel cgain except blueberry flies could not be seen
nor viere any tronned since dusting.

In a row of Harding souc ncszot infested berries
were found July 22nd and nore the folloving days. llaggots
" that vere collected July 22nd and 23rd began pupcting July
25th. [fissuaing that it requires tventy days for the larval
stage, 2-5 days for the egg, and 7-12 d=ys for a preoviposi=-
tion period, it scems very likely flies did emerze prior to
July 3rd and frult does not need to be entirely ripe for the

female to ovirosit.
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Turee {lies viere observed in an old »lcnting on
July 24th (12 days alter the first mcgzot dusting). A second
magsot dusting with 2.5 fercent rotenone wos applied July 29
to Aucust 1st. In all Tields ¢ cd by rlene only ecight.
flies viere seen or cauzht betecn the Tirst cnd second dusting.
New traps wvere installed ‘ugust 22rd in ell fields
vhere the blueb~rry Tl wes found. Net until ‘uzsust 23th
vere eny flies trop-ed vhen tvo vere found in one tror and an
additionzl fly on ruzust Z0th in the some trep. * About Sept-
ember 15th it vas reported by the maoncser thet this trop head

t. This slizht rice in emercence

He

abocut tuenty five flies in
during the latter sart of the secson is coumon vwith nany

insects.
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Qrius iunsidiosus Say IJo cormion none
One of tle nredoccious henipnptcera that attack enhids,

their larvee, end egs.

Lrgeeus kalnii Stal. I'ilk.-eed Bug

Though never abtundant, this lysceid vias collected
in meny blucberry Tields during the early »art of the summer.
The host »nlant of this inscct 1s the comion nilicced, Ascle-
pias syriaca Linn. L1L of the srecivricns on blueborry vere
aduvlts feeding on both grecn and rine berries. 4 few speci-
riens were colleected =nd »nloced in a jar containing sme ripe
berries, Small dorlzeaned creas znoenred cbout tie noints vhere

D)

the ingect lanscrted its nouthn rts. The first specimen in

-~

1947 was scen June 29rd vh

l-l .

ch was tvo weells later then they

ysius _ericae Schill. #zlce Chinch Bug
The ctults of "the falsce chiinch bus" vere found
p)

feeding on the leoves of blucberries in sncll nwibers.

Lpus wretensis Linn. Ternished Plairt Bug
lieny o0ults of the trrnislied »lont bug vwere obscrved
fecding in the teriincl gro.th of the oldcr nlints. They

vere nore commionly scen in nursery rovs. IFlelds thoat rcceiv-

cd thorough cultivation sccried to hove fovw

o

T of thcse bugs.

Tae ternislied wlont obug is very coron in this »art of the ctote.



~delniiocoris rcpldus Say Rarid Plznt Bug
This mirid oxlerad Juring June, July, (ad fusust

but never in nimibers., Occoocion: lly oue s secn suclking

julce from a rize berry. It brecsdc on Runex ceristus L. and

other checics of doclz. The adults are generuvlly found in

izt locallities.

Poecilocapsus lineatus Fobricius Tour-lined Leof LFug

A fer incidents of domoge were noted by thils nirid.

13
oy
0
o)

dults, crxroreatly voracious feeders, feed by suclzing out

occur on the scnie lecf cnd ncny leaves in the terminal grovti

cre cttoclied by the come busg. The leaves that liove been fed

8]

uoon anyvear oligshted cnd in chort tic the entire leuf turns
brovm. In nuwors such coucge to the tormined grovth noy be
of soule conseluence.

-

Zonasa dinidata Su

r Green Stink Bug

o

Occurs Irecnuently on the Zolicge of choke cherry,

hezel, ond ovher shrubs alons the rorjins of sicles and swomds.

~
~

Only a fcw speclmens ere collected on blueberries.

Other Zentatonids

Several other species of Tentatonidae viere collect-

ed

i—lo

n linited nwibers. It is culte likely that they «ll feed

on the juice of tihwe ve blueicrry.

»ulp bevieen velnlets ’n cnall netches. Zevercl of thege Hotches
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HOLIOPTERA

4

Clastontera proteug Fitch Doguood Spittle Dug

-

In one bluckberry Tleld the ccults of this insect
vere found fecdiig on the lewves frcoueatly. It cecns likely
thet this siecies hed stweyed froa itc Lost 2lcnt in the «d-
joining brush cud -.oods. Jround 1ost bluci:""y Tields tae
w;ooded crea ¢nd bruch has been eliniincted. Tais prcctice 1s
a good control mefcure for meny insecté that otheriise misht

infest the blusberry.

caileenus leucophthalius verletles llecdovr S»ittle Bug

During June the spittle of these insects ccn be
seen in abundunce on the veietation along the borders of the
fields. In July tlie nyiphs nature znd frecuently riove over
on the necw shoots of the blucberry. .5 ncny as 15-20 vere
found on a sinzle shoot. Such awivers do »roduce donege.
TLe curling of lecoves end dvarfing of new grovth vas very
evideat in rieny cz..es. It is nossille thzet the leck of raint
fcll during the month of Junes in 1946 fovored the vonulation
of this insect. It is believed thet roins, esleciclly hord
rains, serve to check this insecct to corme extent by vashing
the froth from the vplants. Dotenone dust vill control spittle
buz but it is auestionable vihether the inclusion of the bord-
ers of the fieclds in tiae dusting »rogrmm for the fruitviom
would oy for the control of the shittle bug. A fev frothy

nssses vere collected in 1946 and ploced in a rearing jor.
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In a few deys the nymphs left the nass and @« covering of hard-

encd frothy metcricl vas formed cbout theiml. June 20th six

adult snittle bugs vere token from the jar., Durilrng the latter
oert of June, 1947 nymiphs tere occasclionally found on the cur-
rent season's grouvth.

Cicadules sexnotcto Tell, Six-spotted Leafhorper

Occossionally the adults of this species vere tolken

v

-

from the lecves of the Dlueberry. It 1s poscible they feed to
some cxtent. Due to the low nwiber of cdults found they con

be considered unirnortant at this tine.

—mpoasca faboe licrr. rotato Leafhoprer
Sneciiiens of this lecfhorrper vere obtoized for the
part night collecting. It is unliltely that the blue-

berry is « Tfaveorite host Tor this insecct.

Znpoasca maligna TTalsh, ADple Leafhopner

Rencrlzs sciie cs for »notato leafhopner.

Lecenium corni Douché ouronean Fruit Lecaniunm
o5t of the scoles found were videly scattered.
Howvever, 1n cne instrnce to bushes vere fouw:d thot
severly cttaclked by this scale insect. The leaves of these
busihes wvere smell and the frult vas wdersize caud unfit for

picking. Severzl bushies surrounding this area had also suffer-

ed slightly from the spread of the infestation. Since the



infestation chnrecrs to be a local problem, control by use of

dormicnt oil or some otaer scalecilde night be odviscble.

Anhids
enniliesssss———

)

Tev; enhhids during <he latter nert of 1046

4

Only =«
viere found. They anrecr to be of a single shecies ond iere
causing no noticecble dunmcge., It ncy be that the cbundance
of coccinellids serve to check the chid popualation or any

subsecuent outbrecols.
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HYITENOPTZRA

aoonteles ornisis Vieed Ilo cowrion nome
o speciriens vere recred from tentiform leaf lor-

2 vaccinielloc Ily., OCne cocoon collected ct

Crond Junction July 19, 1946; ncrasite eterzed July £5, 1946.

-~

b=

ected at Covert July 26, 1346; »nar-

The sccoend cocoon 1708 col

asite enierzed ..uust 1, 19040,

Treteorus co:yunis Cress. 1To corrion nwne

The cocoon of tuis rorasite ~cs collected ot Girond
Junction June L1, 1°406. It -was cticched to o blucbirry lect
by & chort sillzen thread. DSnerzence of the cault occorred

June Lo, 19406,

l'eteorus hy hantrice Riley ITo corrion ncne

July 15, 1246 o colony ol Tcll vebuorns vere piaced
in an onen container in the laborctory. iithin & eck scv-
ercl cocoons of this »narccite vere Tound attcociied to the
leaves. Cn August.l, 1046 fifteen rercsites vere introduced
into an enclosed rcering Jjor contueliniig o colony of vebworms
rneasuring one-hclf inch long. A few of the »orcsites rencin-
ed alive until ‘ucust 7, 19<4€6. By usust 12th a Tow dead
larvece vere ssen in the jur as ell as a feur that aproecred
listless. On .sugsust 15th the first cocoon conecrcd. lLore

conecred on the 14th so on the 19ih ©whe reoring jor vweas clean-

ed out. Tventy six borosite cocoons tvere rowoved to a viel



for euerzence. Iliinctecn rore »oroclitc cocoons vere removed
Suarust 20th.  The ewcronce or these orasites occurzed as

follovs: .susust 21 - 6, suzust 28 - 6, Jugast 27 - 7, Lugust

23 - 5, Senteber 1 - 10, Obscrvotions hereaftcr, vere dis-

continued.

Carwolnex volicdus Cr. IIo coumon ncnm ’
A poracite of tihe foll webivorn thot ias collected at

South Zaven., The cdul cecinen ernterced fusust B8, 1940.

Cryptus albitarsis albitarsis Cr. 7o couirmon norme

A single specimen of this uncoracite vas rcared from

the cranberry fruitrorm, [Zlneola vecccinii Riley. The para-

sitized larva vas collected at Grond Junction cond the adult

energed Aucust 28, 1946.

Zxochus sp. necr nleuralis Cr. 170 corron nome
From e tortricid larva collected ot South Haven

this perosite npuvnated and the acult enerced Lugust 1, 1940
(The ebove Ichneunonids vere identified by Dr.

Tovmes of the U. S. National Iuseumn.)

Qncophones atricens ..shm. 1o corr.on nore

A veresitized Tortricid larva was collected at
Grand Junction June 5, 1946; six adults energed June 19, 1946.
A yperoesitized fruitvorm lorve, lineola veceinii Riley, col-

lected June 29, 1946 at Crond Junction yielded four adults



on July 2, 1946

Femadas nubilipennis ..shu. Blueberry Stenm Gall
ne—— v

A fewr »ithy ©olls, reniform in shepe, vere collected

S

in .ugust, 1246, Iore solls wore tilien in June of 1947 and
fromn these a T cdults vere obtained for verification. Galls
vere rerely found during to rears of collecting. Only one
growver renarted hoving any such grovtis sevirel [“ecrs rre-
vious. &ny gcuch zells should be vruied out vhen H>runing is
done during the dormiwicnt »eriod ~nd destroyed. Rezardless of
excicing the infcosted stens the insects 7ill emerze in the

spring urless burned or othervise destroyed.

Sumviesis bimeculatioennis Gir. Ilo corron nine

A peresite thet vwas recred from a small Tortricid
lerva collected at Rongor. The adult cnerped July 1, 1946.
Telenonus so. 170 cormon neme

Sevcral specimens vere reored from Pentctonid egss.

Zuersence occurred July ©O, 1946.

Irissoleus so. 1Jo corzion nene

Sornie specimens of thistercsite vere recared from

Pentatonid egss July 30, 1946.

rolistes fuscotus variatus Cress. raper V/asd

———

Cormionly found throuchout the swrer. Tvo snell



nests vere discovered on bushes of bluebcerry. During bloon
they have been observed viciting flovers but their value as
nollcnctors ves not detrriined. Unhon several occassions

" these vias)»s vere observed feeding on the pulp of berries.
Their nouthparts are adenucte to breck the skin of berries.
Hovever, more study is necessaory before a definite steatement

can be mode reogording this »oint.

Saviflies tcken in Dlueberyry Fields 1346

cetastepia tener

2 soecirens -- host doubtful, probably thistle or

Snirsec.

faxonus terminalis

1l cs»hecinen, little is !movm =bout the biology of this

D

ntire genus but soe “robably live on Dubus cnd its

llie

o)
1%}

Sofus zebrieski (formierly cclled Scihilnmocerus or Sterictophora)

many ncles and feacles -- this is the comron »urs-—

lcne savfly cnd is not !movn to rfeced oun eny other

Taipria so.

fowle fron Goend Juaction -- »rolobly the rose
s_ecles.

geliroa _so.
1l fenicle from Covert -- this belongs to a groud

tlat has becn rezred from only ociz cnd hiclory.



“rionhorus ShH.

1 femecle froa Bongor -- Lozt unlmovn.

(The cbove icdentificctions and notations are by

Eerbert . Roos of Urbonc, Illinois.)



LEPTIDOPTIRA

Avatela oblinitz Abbot cnd Snith 7o common nine

A single lorva vios collected at Bungor July 5, 1946.

Vv ithin a fovr ders a cocoon e formed in the rcoring jor. It

cooroicted one inch lensth cnd a quertcr of cn inch in
disreter. Tor the most »ort thie cocoon consistcd of the

1.

coarse brovmish beirs of the lorve, The cdult cicroed lujust

5, 106,

Dotana rinistre Drury Datana or Yellow-necized Caternillar

,Cu

A gregoricus fecding larva thot ros first tolien at
Lacota on July 8th, They vere nlcced in o reoring Jor ond
to be vory eocsy to recr.

Sevorel colonics of tiigse lzrvie “ere collected.

1“5

Undoubtedly, they cre oune of ‘lhe mest trencnious foeders of

I__l
)

21l insects. It is eczy to understond hov thece lcorvee con

A

of itg leecves i

iy
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=

t<r obser-

o
e
23
o
ct

strin o c<rill Tush

ti
vations 1n the loboratorr, There is no wobbing cid the cntire

lecal is devoured L- the lorvee.

Cne of tie nost ?eculi?r 2okits of tlhe insacet is
the rcicirg of the kerd and the loct o cbhbliomincl cezwnts
to a 4; Cesree angle vhen disturbed.

Uoocn noulting the lorvee colliecet in o groun acor

e on ~Tich they hove

cnd occur-
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red a2t 7-8 drt inbervels. s for os could be deternined five

o
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noults took place. ihen the larvae recched o lengta of two

iuches vihidte huirs aupocorcd s_orsely rron the catire body.
Lith ewehh cucceediny oult the leorvoe fed ot cn cecclerated

cte end covorently fcd continuously doy cnd nigsht. 4 tyoicel

)

excnnle of dciacse incurrcd by thelr _resence 103
niuve ccre T1eld necr “Wilrien, SAowroniiy t:ly ten olx ryecr old

\’

to one h~l of tixe Jollage o rol the bushes.
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Zerries in tiis nortion of tlhe buch woie coretbiries nibbled
on tut relrdless thery vere lost for —iclting oo tlhcy shriveled
w) ropidlr It is »oscible thot there ~w.cre more >lints in

this Tield that e d clso sullered dcloliction.

In cnovier 2lcatiag of tir ¢ recr old buches tvo

()

ingctonccs vere Tound there consceutlve bushes iere deloli-
cted corppletely. Five 1n one cace cnd Six in enother which

wes provotly cceconinlisiicd Wy tio colonics of Gotanc.  In tihe

cdjecert ficl? of older vusices 1o colonies ~cor

®
I
o
-
pa
™
o
)
oY

to of the loric bushes wrere 10re then half defo
Lorvoe that wcre collected the first zart cof Julyr
pupcted ebout .usuct 1Ot AL few adults cuersed in thoese

[N

Jors Jaugust 27, L3, ond tie firct vect of Septenber.

Crcecilapric voeeiniclls Tl-- Voceiniw: Lecf liner

_n+~

e larvee of the noth vere found rorking in the
terminal lecves of bluebLeryy nlcuals during the Tirst sart of
July until tic lotter sort of Lugust. Uvon hotehing this

lerve Toris o siiinle wine but arfter the Tirct 1oult 1t forms

Cl
Y_



. s ey e Tyer e S vy 3~ R
housing Tfrom o single lecd by sulling thie tin

-
'

a tricazulor
dovm cad sceuriing it ~ith ocillten +thrcods., TMthin tihiis housing
the sncll grecen lorve siteltonined the inner ells. Severcl

of tue larvel ccooses vere coilected Trom tie to time but cnly
sii goccliiens vere veared cut. In cll thc recred s_eciiiens

tiie larvce ledt the lecves vhen ncture and shun a yellowu silken
cocoon on so.ie ~hite cloth tict iws 1luced in the Jjor. These
cocoons icasured 1/4 inch long. This insect vas Townd in ell
bluebarry fields but never in cucntity. It vics nore srevalent

in some Ticlds than others.

scigerocryina leucostisz-e Sbbot cnd Suilth - “hite llarized Wussock Iloth

Four lervae veocre collected ot Jouth IIoven on Juue 21,
1946. These Dupcted June 24th, To caults ecner’ed July 6 and

two July Sth., Tvo morc larvee vere

Q

cllceted July let; pupated
July ord; aad bothh eucrzed Jul;” 14, 1046, Tvo doys after the

females energed tiaey rrocceded to lay egss in siicll nasses of
00-£0. Tue vihitich esgs arce covered vith a Trothy, sticky,
vhite uctericl thot cocn heordens. The cowell lorvoe siieltonizes
the lcaves of the blueberry esseciclly the uvaderside vhile the
crser larvee ect tlhe entire lecf or —~ortsof it. The cocoons
formed are raticr loose cud very thin. The hairs of the lar-
vee are intervoven into this w.hitish cocoon. From &ll indi-

caticns 1t ascears tiiat one brood a recr occurs in this loecality.

Ivohantria cunca Drury Fall Vebvorm

Taree wecbs of thils stecles were collcected July 7,



1946 end one e;s ness. Generclly the egn rnasses are attached
to the lover side of the blueborry leal cnd nwiber 200-5C0.
'he esgs themselves are a light green cnd ere covered vith a
vhite vebbing., Julry 12, 1040 nmore colonies of vebvors vere
collected and brought into the loboratory feor observatiors.
Until the larvac rewch a length of 3/4 inch they feed by skel-
tonizing the leaves that are encorressed b the tent. Lfter
reaching o length of one inch the lorvece devour the entire
leaf except noscibly the midrib. The berries that have been
encompassed Ly the tent usuclly shrivel up so thiet they are
unfit for nicliing. Thece berrics usuclly drop to the ground
if the bush is jocrred. Punction vas occurring ropidly in all

-

jers Jugust 28rd. By the 30th of .ugust &ll the colon-

recring J
ies thot vere collected in the first nort of July had completely
pupated., L jor of nuwnese vere nlcced indoors in Lohril 1947 cnd
on Mcy 2 moths begcn enerzing. A discussion of the »parasite
reared from the £cll -rebworn wvill be found under Homenopntera,

Meteorus hyphantrise Riley.

Lcnotocumme limbata Hov. Filement Becrer
Tvo larvae collectcd July 21lst; unoted July £4th;

noths emerged Jusust Sth, 1046.

Snarsanotinls lycopodicnea Heorf Lecf Roller

Loarvce of this Tortricid rere collected from the
terninel leaves of blueborry. The uller suricce of tivo leaves

arc loosely fastened tozetiier with vebbing. /ithin this struc-



ture the leoirvee slieltonizes the lecves on tie enclosed sur-
faces., Larvce thot ere collected July £9th »upated Pour days
later. ergence of the cdults occurred cbout Susust 19th.
The »upae were rTormed in the lecves slizi:tly renoved froa the

crea in vhicli the larvae hod becn fecding.

Zomeria interrusto-lineana Fevn IJo cormion ncne

This insect is corrion in blueberry fields during
the months of July cnd August. Though it vwas never found in
nunbers it aprecrs frecuently enoush 0 cause &larm anmong sore
of the grovers. By necns of sillien threcds the larvee bring
tiro termincl lenves togetiier then —roceecd to slkeltonize the
inner »nortion. Cne lcrvoe ney form several of these shelters

thereby

G‘)
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}Jo
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;erminal shoot an unsiphtly epnearance as
vvell as some dounage to learf tissue. Lorveae viere collected
July 15 - 20 znd zupation occurred July 18 - 20th. On Ausust

4th four noths encrged.

scrsonea niputas Rob., . Yellovheod Firevorm
One of the tortricids vorking in the teminal leaves
of the blueberry. It brings tiro leaves together by mecns of
silkten threads ond slteltonizes the inner surfoces. This type
of injury seemns to be charzctcristic of most tortricids found

on bluebcrries.
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IHE TFFECT OF ROTINONE ON DATANA AND VEBWORM LARVAE

Tests vere set up August 14, 19406 to deternmine the
effect of toth 1 cnd 2.5 percent rotenone dust on dotana and
fall veb ornm.

Tour »int jors vere ennloved for the exerinment.
Into ecch fresh blueberry folicge s nloced aft:r it hed been

thoroushly dusted. Loarvee vere introduced cs follovis:

i7o. 1 Rotenone 1 percent 10 webvrorms
Ilo. 2 Rotenone 2.5 nercent 10 vebroim
Ilo. & Rotenone 1l »ercent 10 Datana

No. 4 Rotenone 2.5 nercent 10 Datana

At the end of two hours five dotana lorvae in ecch
of the jors No. 3 and IJo. 4 vere dead. This indicated thet
datana lorvee are very susce-tible to rotcenone at either »ner-
centcge.

Tooominction the Tolloving Cay shoved all the remain-
ing detana decd but none of the vebivorms hed died., Howvever,
they hcd storred Teeding and ohporently chose to starve rather
than feed on the dusted lecves.

For five successive dcrs additional datena lervoe
vere placed into the scmie jars No. 3 cnd lHo. 4. The results
viere al vays the srme, that is, on the folloving norning they
had ¢ll nerished. ITour or five dcy old dust in proxinity of
the larvae still scemed very effective cs an insecticide.

After the third dey three of the webwormis in the No.

2 jer had died. Finally on the 23rd of .ugust the last larvse



"~ A
[V

(2.5 ercent). did se lcrvee Teed.

k after the lowrvee vere vploced in th

jar one lorvie had died, thrce ere Teoding slightly, cnd the
others a ecrcd listlescs. The nine sheciyicns vere tronsferred
to a cleon jor ond fresh folicse vos caced to Getomiine vhether
lervce e:ix0osed to rotenoane dust could rcecovern, LTS U 20rG,
tvo doys lover, only tiirce living soheciiens remwcined., iithin
a fewr Coos tiese died.

In »rercvetion Tor de_orture from South icven come Jors
of larvoe rcere utilized in eibcrinenting rati er tlen disnosing

of then outr

seversl colond

el

le of

b

L

p ssec
rotenone dus

larvee cton»

isat. Three jors of necrly ncture vebvorms end
of dotona were duw . ed on tite Jrowad.  Tails
inents was trhoroushly ducted vith one ercen

t by usiing a Imapscck duster. ceding of all the

cd izzedictely end tile ebrvorm noved about fronti-

cclly for severcl rminutes. In a Tewr hours all tae aotona vere
dead but tie eblol had erely sto_red fecding., Tvo deys
later meny of the vcebhomms were cead cnd the rest opreared
lilcless.

Fron thece tests ond cbscrvations it is recasonzble to

csswe that
vorrl and blu
and vebiorn

& ~ 4. .
August vere

H1T00T Tor the control of the fruit-

the dasting »rogren t
eberzy nezsot holds 1a cheelr, &t leesy, the datena

in blucberry Tields. 1ot until the latter »exrt of

eithecr of these lorvee found ir Tields that folloved

the dusting progron. At tie tire thot they were discovered it
hod been a 1outh since the last rotenone dusting. Colonies

of both larv

ae could be found in Julyr and w ot in nost of
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died in lTo. £ (2.5 —ercent). At no vi e ¢id these lorvee feed.

Onc veek after the larvoe vere ploced in the lTo. 1

by

tiirce vere Teedins slightly, cnd the

)
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jar one lorveoe he

!_l

others anrecrcd listless. Tre nine szecinens vere tronsferred

to a clecn jor ond Tresh Tolleze wos added to detomiine vhether
loervee einosed to rotencne dust couwld rccover, Lulust Lord,

tivo dzys later, only tiiree living sheciiiens rexcined. Jithin

In orecvction for de_ocrture from Jouth fioven conme Jors

-

of larvce vcre utilized in exncrinenting rater tiien disnosing

of then outrigat. Thrce jors of neorly nicture webvorms ond
severcl colonies of dotona were dw o ed on tie JrounG. Tais
wile of crecinents wis thorousiily cucted vith one “ercent

rotenone dust by using a lmeanscck duster. TIceding of «ll the

ictely end tile ebvorri noved cbout fronti-

s N}

larvee cstonred iuzed
cclly for severcl ninutes. In a Tev nwurs all tae dctona vere

dead but tie ~ebrommis hod erely sto_red fecding., Tvo deys

loater meny of thie vetorms vere Cecl cnd the rect cprecred
lilfecless.
From thece tects ¢nd obscrvotions 1t is recsonable to
sswe thet tlhe dusving srogrent Tor the control of the fruit-

vorna end blueverry nezsot holds in checelk, &t lcost, the datana
and vebvorm in blucberry rTields. 1Ilot uvantil the latter vert of

wuoust were either of these lorvee found in Jields theat folloved

.

the dusting »rogran. At tie tire thet they were discovered it
hod been a mouth since the lost rotenone disting. Colonles

of both larvee could bte found in July and upct in nost ol



t vcre not dusted vith the four rotenone onnli-
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lineola veccinii Riley Crznbcrry Fruitiorm

The first evidcnce of tle cronberry fruituorm vaes
found Jure 1Zth in 1946, Jbout hclf C dozen birries vere found
vith »inhole entrcnces. Beorries usuclly tuarned blue about this
point. Iio wobbing or frass could be Tound in this initicl
stnie of attaecl. lost of th2 Terries ~oried in Jiccicter -
this tine from 1/4 - 3/3 of on inch. The collected berries

-

were »loced in a vicl for obgoscrveaition

On Jwne 1Cth the bperries tiiwt 1'erc collected June 13th
had cons rcble Trass cvout then iadicating thet the fruitvoris

were at vorik in the berries. OSevercl nore berries with
hole entronces woere collected ond »loced in vials. Ilony of
the berries thot 124 turicd blae ~recturcly had Groed to
the ground. 1llost of tl:cce rad bteen the initicl berry attecked
by the fruitvormi ~hile otiiexrs had been injured in soric other
rnanner,

soe of the berries collected to cdete viere cut olen
cnd emmived on Juie 20th. DBerries in whiich the larvee vere
found usuclly hed the scods cntircly evten cnd o zood —ortion
of the ,ul» leaving o lurge chenaber, Lozt of the lcorvee ot this
tize measured 1/<¢ inch long. The heod Tor the greobter art
is bloelr and the Todr a lisht brom ith o rogy concoiroce.
rresiy syeen borrics woere Bloced in the vicls in thie loboratory.

The lorvee that hed beon crtrocted 1n ermominctions wecre renlaced



in the vicls cpcin,.  slicst Loelirtely these lorvoe bogan to
bore their vor iInto the burriecs,
June Slst rore borvles countvaining fruitiorm tcore

collectcd., Onc »ie Lero>r in o cl.obtcr would vwoulllwy indicoate

-. ")

the ~rezence of o fruitromm:, oo rently thore is tut one vomm
ser clucter. Whe tormy Teads onls o chort tie on the first

berry cnd then ~ooceeds To o second borimt,  One vornm was found
Just neking its vay into a seccond berry at the stem end. Tor
the 00t 2ort the second torry vwus ent red ot o npolat wliere

v

the inivicl beryry rwe contoet »ith it. DB co Coliig it conecrs

- P .- -
oo and redotors

out ¢lzo eles it Aiffiecult to control., Tor tiiic cuson it is

. (Y . .

‘otcenone is not rwore cel’cetive thon 1t is iz

[

mderstondoble o
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vhelr cectruetion, Zcoveral berrics 1n the Zicld elmititing
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cll cosss the worn vas locoted.  These vowmis nov necsurced S/16

~ )

to 3/3 inch long. Tohe Lhead for the most Cort vos still a

bleeckish color cnd ti:e body had a rosy or srecuish tinge.

Those thot wore lorger ceonicd to be mostly greenish in color.

Sole tore Ginoed into Ciclilene solution cnd vory shortly lost

- v

M T

their color. The e Ticlds crenwcd to LC noot
neovily infcsted. In 1ost ficlds thie border 1s tle only nart

roitoim haos been Tound in

Cibot, Tionecr, Concord, II.rding, ubel, ond Roncoeas. Tais
sceils to 1ludicote that no verlet; 1o ivwure. Drulsing ocnd

&)
(@]

frost 1wy clzo tuxn berries blue —roictarcly ~holly or in sort.

. Ko ) 2 an o~ - 2 K P N LN e
&1l the infecited berriec in vicls end ctler oocll
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containers collected to dote (June 20tCh) tere —laccd in one
crge Jor. The Jor weos Tirct filled to o deolth of one inch

vith moist scnd. iy oif e lorvoe lelt tie berries in the

7 GLys cnd rowrmeld over tae ilaner sueloce of tle Jor. L

close exoninction of tliie cantents on July Snd revewl:zd Tour

sillzy cocoons Towmled on a tuig thet had

the berries. liny of the lorvoe in the jar nov necsured 1/2
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inch lonz cnd rere eill.cr

> Ka)

Jevercl nore infested berarics viecre collected July

2nd end »luced into reorring containers. Inlestotion clong the

)

borcering ros orf tiie Tield ig very ~rondunced novi. The fur-

ther oune [oces into thc Tields the less fruitioma found. It
nov; op-cors that all vorieties cre subject to attoclk., The

denege in the cluster is novr chorccieristic of 21l descrintions

ed and fron this a lorge cucntity of cdlusters (infested) vere
collccted For rccring urnoses., Joric of the clusters verce
plcoced in tin »cils ond covered vith cheese cloth., The latter
aopecrcd to be doing well but nold beson to grow in a few days,
On July 1l2th a grect shore of the berrics on hand vere dumped
into a codling moth coge. The sen of thie cage vas rfilled vith

inches of moict scond cnd the contenvs of the »oils cnd jars

o

-

cunped dircctly on the soil.
“hen the codling nwth coge vwas extiined on July 1S5th
none of tie fruitorns could be scen. ITwmerous cnts vere fecd-

ing on the berries ond Ifrom genercl conecrances it scened this

reering project wos through.
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Ioich tine vos ospent July S4th trying to loeote fruit-

woriis ia tiie berries., Tue sewrch vas fruitless and tlhe hiber-
nation locction could not te dcteowm:iined on tiiis dnte either.

L afterncon wog coent in o £icld vliere tiiere vas a
feirly hecvy infcstotion of fruitior: (Lusust L6th) in an
effort to loccte the Libernating lervoe., (501l wes cifted cboub
;e boce of tuclve onlants on tlie outsice rovs ~ith a screencd
bottom toxz. Sevent: cilt nevly for.ed cocoong vere Tound ond
tventy sixz coccon cnccs fron rrevious ecrs £ron vhich the moths
hed ermeriied. These cocoons ai¢ cbout the size cnd e shen
of ¢« novy bean., It is o very well nade dllzen structure cov-
cred vita sind cronunles tiiichy conear to be able to vithstond
tions. They wcre usuclly found singly but in

+

tvo inst.nces tio vere Cound adlesed togetier ond in one cose
five were found adiescd toseticr. llost of the cocoons vere lo-

ated within ten incliecs ol the Dlant bzze. Generclly, the co-
ceons occurred ot a tvo inch denth.

Zrondination of severcl cococns revealed the larval
fTorm. Sone ol the lorvee that vere extracted from their cocoon
vere nlaced in a vial filled werticlly vith sond.  Two daj
leter they hed all formied a new cocoon similar to the originel.

The cocoons collected Aucust 206th vere »nleced in jars
containing t. o inciiec of s:nd and then covercd -ith another
inch of scnd. liost of the litcrature cited (2, &, 7, 27)

scened to indicate that noths flew in eacch yecr to infest the
fields =.hich =rculd tend to explain the infestction only in
the borderiug rovs,.

It is bhelieved tlat the initiczl infestotion occurs in



Cocoons of the Cranberry Fruitviorm,

ineola vaccinii Riley




this momier cud toe coredd then orogresses to the inner norts
of the field. <Sincc most of the ploatings are nwore recent
and the sorcoed of tle fruitvornm Lics been checlied in a lerge
mewcure by ¢o-liciiions of rotenone the iafestotlon only in

the borlcring rows of llichigen Tilelds sce:s phusible.  Lrcas
surrounding nost ell tlie £iclds in llichigon have uncultiveted
blueberries, huclzleberries, and relaved fruits which are hosts
for this nwcth. In onite of ¢ll control mecsures, such arecs
111 sczrve as a reservoir for the Truitiorm for Fears to come
unless such areas ore aestroje

L Tewr dors rior to denurting frow South Ioven in
1046 o fincl clhec!s vios ncde of the codling rnwoth coge into
vhich the mieny infosted berries had been nloced.  Several
tyoilccl fruitvorm cocoons vere rTound in the soil oand a four
on the gurfcece. Jo thils coge vas returned to tihe college in-
tact end ploced in the ingcetory for the vinter.,

Taree gloss Jors with fruitvorm ceccons vere also
slaced in the outslde inscctury for the winter. One jer con-

1og

d in the laborctory on

d.
0
[N
+

+
o

ing twenty five cocoongs was
Sentenber 2nd. The latter Jor was necistencd from tiie to tinme
during the rinter mconths.

On June 1, 1247 c&ll the cocoons collected in 1946
vere excained, In all cascs the lorvoae hed aried w. It scems
lizely that the cocoons must be ltert rather uoist at 21l tines
1hich would be the Tield condition during the wintecr and spring
in dlueberry fields.

In an effort vo deterine the stoge of the fruitvorn

on June 1llth soil was rcioved f£rom the base of sizteen »lants



ard plcced in siz scrcenec tottomed troiys necs ring £.5 X 5 ft.
Trke soil vias ver: molst due to the nany rains curing the s»ring

and sifting ves impossitle vithout some drying of the soil., By

vigorous sheking the coil wvios sifted throush on June 12th cnd

[&]

the folloving obtcined:

virevorn larvie

&3]

2 tioulid lervee
1 vhite grub
1l colcontera lorva
2 le-ido»ntera nunce
0 o0ld fruitvora cococons
12 ITruitvorm cocoons vith decd lorvee
1 fruitrorn cocoon *ith a larva (lorva atecred
siclly)
1 cocoon ith & »una

The cocoon conteining the »una ves nlrced in a sn2ll
vicl vith noist stnd. T'ro:y this cocoon & noth emerzed June
17 1047,

In the southern-most port of the state sorne Truitworm
larvae wcre found on June 14, 1247, Iovever, in the lorger
croving centers the fruit o lorveoe beceorme noticeable about
June Z0th., This vios o romminately too veelrs later thon dur-

ing 1946.



A corrion nredacious

The recullcr esg st~lln can be found frecucntly on blueberry

lecves., It is »robable thot this insect helns in checliing

¥ adal
Lo e

the anhid »orulaticn in blucborey dlontiy

Lilcromus subanticus *eller

—_—

o cormon nciie

A neurontere tl.at Tceds on cohis and “es occession-

ally cbserved on the bucshes.

Liyrneleon irmmcculatus DeGeer

A ym

Jnt-Lion

Some of these insects ere found in blueverry fields

due, nost lilzecly, to the nwrerous cnts ot times. The scnd and

ck are light and good pitfclls are readily coanstrueted by

the lorvoe ~hich ~redocious on ants.

inlz-Mlies or ..»nhis-Lion

insect found on blueberry plants.



ODOIATA

The adults of odonata being rredacious in hobit are

Vo
]

frcouentl; scen ia the tluchboirry Ticld loclzing Tor Irey. There

- v

[©]

s ¢n acbuniéonce of srill Cirtera vnd other ingects in the field

e

thet attract these visitors., Tields tot cre near lckes or
»onds usually cloorys hove mony snecies of odonata cruising

un ond devn the rovs.



17ost of the obsrrvavious on this ordcr of insccts
vere noede in tio fields viere cultlivotion ves sorevhat neg-
lected. ucelr cross, ot er grosscs, blocelzbeoryy, brelze forn,
riecdovw sveet, scdices, ete. encourasced the rescnce of Orthon-

-~ ~ AN o
6 & nmeber of

~
o>

tera, csreciclly crogshorTers.,  July 15, 19

i,-lo
c+
b

L. e grasshorers vere Teeding on the folicge end ricened
berries. Holes vire coaten out of the elnis of the lecves,
civing then a very rogced oprecrcnce.  oSnell crecs in the ton

or calyx end of ti.e berries cre cuten out of the gracshonoers.
Such coaditions of the berries attracts other ianscets as dintera

and hy7icnontera to
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he Tields +hich are comnosed of grecsses cnd vecds

- N - I~ o~ ~ = ~ -- B
il; noruloted vith gressihor—er npriths.  od

,
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jocent grein
fields vicre clso inTcsted ~ith large nmwbers of nimidhs. Berries
heat have veen cttecized b grocsho ers, no nwotter how slisht,
cre unlit for nicliing. July 22, 1940 the iclds vere dusted

N

vith a 2.5 Cercent rotenone dust thet ves a yecr old. This
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a1 to wiTect the grussiopners sovnulotion but

ct

they Ted vorys little Tor tre uext four ders. The number of
other insects in the rTicld vas reduced. July 27, 12406 a few
nymons of liatrdid vere Tound on the blueverry busies cnd sev-

crel nyrreas of lelonooslug

to the field Tor t.e control of tre blucherry wpsot. TFollowr-

A L2 ] s . L - A A P : L
ing this dusting tie proschoser muibers @oindled slightly.
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Hovcover, ofter this o licoolon no Jeoeding vy tiie nmillls or

Coimule »nellucide Scudder Cleor--in~ed Crosshonmer
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This is a northern grasshorter thiat is locnll: cbun-
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dent in cove stotes,  They rezoible Melimenlus cnd clle usu-
- AT DRI o Ty S . hl 48

clls Sclzen ~ith tlhen 1 collecting.

ITo corion nome

Lo - PR e R [ JANS - 2 an A e - 4 a1 - -
etures chout the Dirot wocll In fuuct ond vog one of
49 [ . . - - - 1 -~ - ) A 2. KR S -~ - -
che 1Lre comon Jroccherers Tound 1n this cred.
-— JCP 4 - 4 LI P JTEIR VAP, [N - . s - .
Diceogsocire cnroline Linn. Curolina Crogsihonrer
= . S - 4+ %7 - R I« q s : - -~ Y 5 .
bregent in oot LluclLeorr Tlelds but ncver Tound in

elononlus bivitiatugs Sorf ™ c-cirined Grasshonner

AL

Onc of te corzwon o2l locust cotenring in this crea.

liclononluc ¢ifferentinl s Tholds Dillerenticl Grasshopner

2tter »ort of the swmer cnd is Tounl

®
l.._l

Motures in Ul

Lrsezreatly the lacst of

J

in coneny vith

the grascholers to nwture in this crea. 177 hs vere svill

cresent in nuibors on Jausuoct S0, 1T46.

- . .- [ I, IS P | A T a1 P cam el A
llclenonlus Terwur-rubris: DeGeer Ncd-1lcosecd Grossiho

P .- L e o L L Ry < B N Dot Ny~ ma

Tnhls S.CCLED LS U.C IuoT nuerdcus o t.e Criopuira

in Llueberyy ficlds ind iz resrponczitle for sicst of the dincgse
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Tonily Duoveotidac Sorilus ~olitus Sa
s — — =

1 specizmen July &, 1946.

Fooiily Duorestidec Corilas ruficoll

1l s_ecirien Junc 24, 1°2.L0C.

Tonily Conthieridae Chonlio~neothus norgpinatus Fabr,
1 checinen Ausust 26, 1946,
~robidoe J.oonodcorus collincg Fob.
21 shecinens July 18 - fusust 12, 1040,
ikt collecting.
Jonily Corobicoe closone serutotor Fob,
1l srecirien June 17, 12406,
volily oo bida Lebic tricolor Soyr
1 srecinen luoiod 15, 1040,
Faily Crrcbic Lobia viridic Sor
1l s.ceiien July 1T, 170406,
Seaaily Ceeombyeldane Qbrrco wo-o-z Huald.
Lorvee cnd their oz identified in tlhe
ficld in Jure wnd Julyr, 104C.
Yooily Chrrsornclideoe foorona loticlovio Forst.,

1 s_ecinen July 1, 124G,

~

2 grecimens fuovct LS, 1240,

il Chrroorclidcn Chir-gsochus ourats

1 srecinen July 2, 1040,
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Coccinellicae

-

Coccinellicce

C
cl
b
o
—
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C
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Cuiculionidoc

Cocecinclla nototc Terct.
9 zrecinens July 1 - ugust S,
Coccincella srasuineca Linn

o

Cceeinclle trifascicts Linn.

1 crecinen June 17, 1240,

Iicwodiaais converpess Guer.
8 s_eclens Jwwe 17 - Juuce

TTS - I TN - 3 E N
Zicoocrmia corente3is ooy
SR

1 secinen July 8, 1940.

sohoaciia lo=odunctats Linn.

8 snecinens July 15

1’-11(~—~

1e - .c-\.. v
_.convioscedlis curtus Iy
& s_ecimens usust 19, 1040.

Drachyrhinug ovatus Linn,

~
el

S

Ta

soecinens July

S sleciniens June

Prechrriinus rusifn

1

In the soil nenr tle roots.
gonotrochiclus nenudhiir Hbst,

(W3}

seeclinens “ugust 11,

1

. 3 ecinens June 10 - June 17, 104

9,

1946.

194

Ge
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Poaily

Tomily

T ey S -
Foemily

.- L4 e
Foaily

Fenily

Coreulionidae

ek s

™43 3.
Doticcidon
m e e e

LD LsLlence

-7 . + KRR
.-_.lm_.u‘_,r.l.l.ub'.e

Lazorridee

it ","llL e

Lommyridoe

Lycidce

7 -

Dooers ounetoga I'ob.

4 soecinens Julr L - Julyr 0D, 1240.
citong rloveoscceng MTorsivil.

1l shrecinen July 15, 19040,

Motus bicorinntus 5oy

1 srecimen July 13, 1948,

Q oL o Oimas ﬁ'C.”?G.tU,:i

Tirichis

< sieclmens June 10 - Jalyr

Ctoricora Jyrrhos Terlst,

s»ccinen July

1l s»ecinen July 1, 1046,

Ccrcron ocellatus S

1 shecinen July 15, 19

-1

otinus Hyrclis Linn.

o
()

2 s»ecimens Julrr

19046.

July 185,

Q A~
Oy vialioe

Ilight collecting.

1946,

~boturis —ennsylveanicg DeGeer

e ———

1 srecimen Juine 24,1246,

Todabrus tomentosug Say

)

cle

0TV
6 sneclmens June 17

Teles orus scitulus 3Sav

4 gsoecinens July 198,

Cclo veron roticulc

1 sipecinen July 3, 1940.

specimens June 10 - July 29, 19:%0.

- July 1, 19<e.



Toovdly Ilcloidee Zoiccuta vcenngwlvanica DeGeer

6 s:ecimens August © - JLuguast 19, 19406.

Fonily lleloidoe

2 scecimens Jugtct 12 - Jougost 19, 1946.

Fenily ITclyridae Collons cuacrincculatig Fob.

e
—

4 snecinmens June 17 - fuzist 12, 1040.

t'ordella octonunctata o

o
I
0]

Formily lordellid

Y

1l s»pecinen ujzust £, 1840,

Femily Mordellidee lorcdella scutellzris Fab.

g specimens July 22 - July ¢, 1740,
romily Seeraboeidee ~onela lucicolo Fob.,
O specinmens July 3 - July 15, 1046,

ronily Scorchaeldeae inlotaxis sordido 3ay

1l specimen July 15, 19246. lisiht collecting.

U
(¢
o

inlotaxris truncatula Le

——

Fcmily Scerebecidoe

2 specimens July 8, 1946.

-

Femilsy 3e~rabocidoe oplia trifesciats Sc

1 specimen June 10, 1946.

¥

Temily Scorcbocidae ITacrodactrlus subsoinosus Fab.

10 specinens June 10 - July 1, 1046.

r Seorabaeideoe ~hvllopheaga crenulata Troil.

) 2 specinens July 15, 1946, 17isht collecting.
Family Scoraboeidce “hyllobhaga nitjda Lec.
1l specinmen July 15, 1946. INi_ht collecting.

cmily Scoravecidee ~hyllovhaga rugosa llelsh.

(23}

1 s»ecimen July 8, 1946. Ilight collecting



Fomily Scarobeoeldce Zcrica ves—erting Gyll.,

2 specimens July 15, 1240,
Fomily Stephylinidce  Zhilonthus scrocentinus Forn

1l s»ecinen July 15, 1946.



[~

DIZTERA

Soronyzidae clvcoivza crizaisieca ITall.
o srecimens sugast 19, 1240

Loronyzldae Cerodonthe dorsclis Iov,

«©

2 sveclimens Liugust 19, 17408,

.

Loronyzida Lirionyze sn, ver. of jpusilla Meigen.
1l specinen fugust 19, 1946

Anthouyiidee Coenosia (Ionlogaster) nigritarsis Stein

1 specimen June 10, 124C.
Snthonyiidee Coenosio (Limosia) trigegs sStein

1l srecimen June 10, 1946,
.nthomyiidece Coenosic (Linosia) g2.

¢ specimens July 22 - Lusust 19, 19040.

_nthomyiidee Ielina (3»ileria) lucorun Tallen

1 specimen July 22, 1940.

Znthonyiidee IIvlenya cilicruva flond.

~

cC srecinens Jure 10 - Jugust 19, 1040,

intahonyiiace Hylemya trivittate 3Stein

1 specinen ‘fugust 12, 1946,

Anthonyiidee IT-lemza su0.

5 snecinens July 8 - Jusust 19, 1240.
~cnthorriidee  Lispa so.
et —————

1l specinen iugust 19, 1046,

inthonyriicae Jisvwocenrzla ervithrocera (R-D)

1 sprecimen fugust 19, 1246,

fnohonyylicee  Qohyre leucostoi.a ".d.

J specinens June 17 - July 8, 1940,



Snthoryriice

Anthomrriidoe

Civionidae

Boibryliidee

Eaby liideze

(@)

1 -

—esorra bicolor "oied.
1 snecimen July 18, 17240,

ochoenorniyna corsclis I,

1l s_ecirmen rugust 19, 1040.

..s1lus notatus

{‘J

Tried

2 sgohecinens June 17 - June o4, 1946.

B}

Stomosia uells "ied.,

1 specimen July 20, 1C46.

Ilonologon guttula 1Wd.

2 specimens July 1

£ svecimens July 29 - Jugust 12, 1946.

Anvhrex albofosciatun Mlac).
1 s»hecimen June 24, 1240,

“hthiria sulohurec L.

P

£ s»ecimens fuzust 12

Yilla valtorncta group”

1l s»pecinen jugust 1? 1246,

Villa lateralis Zuy

6 secinens June 10 - .Juzsust 5, 1C40.

Villa sinuosa '.d.

1 szecimen Juze 17, 1C46.

iugust 17, 19246



Foollor

Tl ly

Femily

\ o,
Porporidce

Cclli horid-e

~oridee

Cerato_ogonidee

Calrononidac

Chirono

3iironomidae

Chironoriddce

Chirononidae

Lo

ronoinidae

.
=]
=
’.J

c

~hloropnidce

L

Chloronidce

Testocera SN,

S shecinens Julir 10 - Jusust 19, 1040,

cilveaow [ G,

Tololucilia

1 specinen Juie 1C, 1

046,

C.llivhora errthrocehualo M,

1 soecinen July 8, 1940.

< sceclmens June 10 - st 19, 1346.

IR IR K

“horiia resine 1G.

10 s-eciriens June 10 - July 22, 1246.

enlzinshelca alboria Coq.

1 soecimen July 22,

- . “_ .

o UIN1ISC1S S,

o snpecinmens July 15

I'rocladius bellus T:-,

1 specinen July 15, 1240.

~rocladius chorcus IG.

1 cpeciuen July 15, 1040.

Soeniotornis s,

5 snecimens June 10 - ugust 12, 1046.

Tendinedind

14 s»heciens

Tendives so.

¢l specimens Junc 10 - Jugust 12, 1946.

Chlorons certina doonis

1 srecinen jusuct 12, 1C40.

Tribolus _sudetjcus Decl.

2 specimens Auust 19, 1040



Pomily Crhloronidce Hivnelcoctes —exticess Teclt.

2 shecimens fuzust 19, 1046

Temily Chlorer-idoe

Loshecimens fuTast 1D - usust 18, 124606,

romil;r Chloronidce I cdiza nisri-al-is ell,

2 snpecimens Juae 17 - Jugust 19, 19246,

Fezaily Chlorolidce Cccinella corbonarica Lu.,

12 s>hecimens Lugust 19, 1o46,
Fooily Chlorosicoe Occinellc coxendig Titch
2 specimens August 10, 1940,

fonils Chilorooidee

Fcnily Chlorozrid

-

remily Chlororidce

1

-l specimens July 1 - “uwsuast 1, 1946,

I ORI R 1 N Tn ey ey yavrY -~ —~ v
Tomily Chlorosidce  Tohowictonric msrcto Lo,

1 sieccinen fLugust

(Sl
=

D
(&3]

Foail culicideoe JelEs ncensis Theob.

1 cpecimen June 17, 10.20.

T-mil-- Culicidce fLedes verons 1TG.

7 soecinens July 195, 1746, Liizght collecting.

Fomily "ulicidac Cruoboruz ~uncticunis Sy

asr

1 srecinen July 10, 1240.

Fomily Culicidee cnsonic verturbons Tellier

oy

»t ¢ llectiing

4

{2
C

1 srecimen July 1Z, 1240,
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Zonily

s
Piseiler
Seendil
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remilqr
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FUSSR -l_l.d’

e 1
&‘ &-.A,—l U

Dezzidoe

Dolizhor odidce
Colicho odidce

Colicho wndicdoce

nolichenodidae

Colichorodidcoe

Dolicho olld..C

Lolichonodidre

Colic oodidce

Dolicho:odidoe

6 s:ecivens June 17 - July 3,

1 zomecinen fugust 12,

14 specinens Jure 17 - fuoust 19, 1900,

Cond-lostrlus (ncor forcicctus) ald.

1 s ecinen Jul-- 15, 1746,
- v I

Conc-lost lus motibulatus S

4 s ecimens July 15 - July 28, 1C40.

Dolichorus clbicozg 1d.

,

1 coeciren fugust 18, 1046,

us Locir.

Dolichous comnc
1

soeclien August 19, 1046.

U

olichonus rormife» Loe ..
—

L srecinens cugust 19, 1240.

Dolicho us <.

S s_eclitens July 0D - “oagist 19, 1040,
Coontorpug S0

—

1. vy o PORpR A e
G-mmonternus 4 S,

10 3. ecivicuc Jw:ic 10 - _o.owot 19,

1 specinen July 1&, 1



-4
o

-

o

PRI -

J

Serilc

RS R b

b

=
i

P

£y

.
I r
wnily
P

P TR

Eh
Y

..
.{‘
PRILENG

PR
Conbd

111y

solicho_odidice

..
0 nilidcc

™ a-.o

v Cohraridie
PR Sk AR e
Lorlcidee
o ldidee

l_.-
Q.
}_h
)
O

llesuorosoridae
accidee
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Toblhicor enas Lo,
~ S mey Tl e-
1l socclien gLy ..'.l./,
ol Toneures Vel
—

1l soceicn dJee &4, 1340,
Corborovan: helwviv: Too,

1 crecinen Juoucs O, 1.4,
Teotelle scutelloris Mollc
1 coecinen July O, 1T4C.
---osilosa Llra Lo,

1 specinien _.vgast 19, 1040
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o sLecincis Jul:m LE
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e Jurne 17,
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140,
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1

seciuen July &,
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Fomily Celthishilidce Chopcear-io I"erborizl R, D,

1l sacciren vgust 19, 1740,
t

7 Crtolidee Chrrmorvog dermonda

1 cpecinen “umast £, 19046,

)
Fonily Ortalidec Tetonong lureidd sennds I,

r _hoslidee G-mmocelrtia irmmcculcoto llce. (Cistogoste

1 srhecinen July =9, 1¢46. .
< v ’

N ~ Tyt gt o - - - -
focitly Sapronmidoe Conntenrogoella S,

1 s»ecinen July 285, 1S46.

-

Tomily Zosronmidac TTomoneurc Philadelshica 1G.

A

1 srecinen July 22, 1940,

- Dopronnrzidae Tinettia lunulina T,

9 gsrecinens July 25 - _aoust 19, 1640.

Jonily Burconhagsidoc Ictoria copmipestprig Tellcen

1l specimen July 15, 1740.

Fomily Scrcochogidac llctosia leucocephicla Rossi

4 gpecimens July 20 - ngust 19, 1946.

renily Scrcorhegidoe Sercorhegsa bullota Tl

1 specimen June 10, 10240.

l’xj

mily 3creorihcsidce ccrcocshopa iherminiere Decv.

2 gpecinens Auvgust 12 - Lugust 10, 1940.

Jonily Sorcorhngidee Scrcorhaesa latisetosa T,

1 specimen ‘ugust 19, 1240,

crmily Sorcotheogidee Sarconhosc wusjolo V. d.

ﬁ

O

necinens July 8 - Lusust 192, 1046.

feanily Sercoonesldce Socreconhana rasax Tlaller

1 s»pecimen July 15, 1¢40.



Sermily
oy T er
SERN S IS

.
Tomiler
P e v

~reoshazidee

]

Scrcoshoosidoe

Coreolinyg l(,.\

reoshicglidae

w2

Strotionriidee

- 57 -

Torco hoso reyorsa S1d.

¢ o eclimens June 10 - July 20,

Searconhaca ventricosae V., d.

1 cphecinen July 22, 19-6.

T - -~ - B
Zercoshess s, (fomales)

Cenotciniea rubriventris Tlacl,

1 specimen July 20, 104C.

Cenobtoinic trilinenta V. 4. .

6 s_ecincns June 10

£ snecinens July £2 - Lusust

—uteryohus tetrarilus Lo,

1 specinmen July 15, 1946.

Geogcrmus cuscrius Linn,

1 sheciren June 24, 1040.

licriotelus so.

1 s-ecirven Juane 17, 1946.

Odontonria interrunta Cliv.

1 s»ecirien Jute 10, 19040.

~Nan

LI

"\‘G

Jusust 19, 1046,
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renily

Ctrotionyiidce

Lrrokideoe

S7rohidae

Cdontomric virno " ied.

A

1 srecinen June 4, 1246,

[oN

Cxiecra nicvz V.

4 specimens Jusie D4 - Julyr 18, 1940,
Strotionrs norac " ied.
1 s:ecinen June 17, 10240.

Cccrtosrohus tristis Ixr.,

1l specinen July 29, 1940.

us " d.

ct

riztoelis airmidia

1 s2ecinen June 17, 1040.

-

oristalis tepgeg Tinn,

4 ghecimens Juue 17 - ‘ugust 19, 1946.

yer,

I'clonostoma obscurunl Soy

1 specinen Jue 24, 19240

- e Y [
llcgopvarma raraincta Say

1 specinen fugust 19, 1240,

-esonreruia polita Sy

-4

1l specinen ‘uzust 19, 1040.

S

Loetasyrohus letif

1 specinen Jure 17, 19%48.

1

ctosyrohus viedenonni Johns.

4 specincns June 10 - July &, 1C46.

Tinizella ~ulchella 111,

Pond

o specimens June 10 - Jugust O, 1940.

2latrcheirus erraticus Curr.

4 s-ecinens June 17 - July &, 1040.

2

letrcheirus cuadrctus

()]

s

1l sheciren July 22, 1940.



et e et A e s gt oo
Temily Zyrotidee Solicerotinoxric e dindyice Soy

Torily Sorrohidae

;
.

1l szecinen June 17, 1040,

=-ritita ~ivens Linn.

2 specinens Julrr 29 - Jusust 10, 104

S

Jonily 3o hidce S—rthus tmobl Zhon.
1 specinen July L2, 1240.
Tomily Syrohidoe Srrabhus rivesi vittotrons Shen.
1l secinen June 22, 10246.
Fonily Syrokicdce Lostonicrus gpeniinctus Soy

1l snecinen Jwe 17, 1246,

Temily Sproihildce Tronidea cuadrota Say

1l specinen fugast 19, 1240,

Femily Tobonidae Chrwvsons nontona 0. 3.

1l srtecinen Jul:r &, 1046,

r Meland 1 P la s ~.%7
r Tchanideoe Chrysons univettaoto Iacl.

1l s-ecinen July 8, 1046,

Family Tobtinidee Chrwsows vittata '/d.

2 sxecinens July O - July 15, 1C40.

hrysomns vwiecdencani IZrb.
]

C
1 specimen July 16, 1C<L6.

Fa:ily Tebenildce Tcbhbanus S-vittatus /4.

2 specimens July £9, 1940.

Jorily Tcbenidoe Tokcocnus _hinei Johnson

1 soecinmen June 17, 1946.

Fanily Tabanidae Tebonus lasionhthalmus Liach.

10 s»ecinens June 17, 1940.



- 60 -

Foils Tobeanideoe Toxbanus nivogsus 0. S.
1 soecinen .ugust 12, 1240,

Foomil; Tebonidee T-bonus sparus " hitn.

1 srecimen July 1, 1040.

Tomily Toehinidae  ‘ieroplossc hegreridorur

1l stecinen ‘ugust 19, 19<0.

Temily Teochinidae _ncdoric luctuosa I3,

1 si;eciien June 17, 104606.

Tonmil:ss Techinidae  olora theclerun (?)

n
r Techinidoee Tclwvosia boreclis . id.

@caily Teehinidee Zelvosic unifoscicts Desv.

- Tecehinidce Cvlincdrorrria doscoidcs wUallt.

2 srecinmens July £9, 1026,

Jorily Pachinidoce Trontiniella worccillia Tns.

2 specinens June Z4 - July 185, 1240.

Termiily Tochinldue Guerinic siiulongs I0G.

s~ $ . -~ 7 ey - -
4 sohecinens July 20 - .uwst §, 1046,

-2

1inidee  Leucostome ctre Tno.

2 specinens fugcust O - fugust 19, 14

Forxily Tocehinilre Lixoonhooa vericbilis Coq.

1 srtecinen July 22, 1940.

nicdze Idellc cohcoricu '.cllzer

l'asicera cufitchiae Cog, cnd cuthors

1 srecinen August 20, 1246.



. e n
Teocehinidee

m. - L
Lolerevicie

Therevicoe

Tin>ulidae

c1ller

1l srecinen .iugust 29, 104C.

seundochaeta concdensis Droolzs

bt

1 srecliien July 15, 1946.

Voria ruralis 17C.

1 specinen July 8, 19406.

Logneria seoucz WWill.

1 srecinen Juae 10, 1948,

_dinthenia so,

1 stecinmen (feumcle) Julvy 29, 1740.

Xenthonelona etrisennis Tas.
— -

2 srecimens July 29, 194C.

2 srecimens June 17 - July 22, 1246,

LY- 70

1l scecinen July 8, 1°40.

“silocenhola frontzlis Cole

S s_eciiens July S - July 22, 1946.

7 shecliiens June 17 - August 18, 1940.

Gonorria s9H.

1l specirien July 18, 19406.

Lirmo=iila sv.

2 srecinens Jue 10, 1040.
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Periily Tiouwlidee  Zoles clondcesting (Dtz.?)

1l srecinen Juze 10, 1240.

'11‘\ -

Femily Tijpulidcoe =oles ferrusizcus T,

]

C esyvecinens Jure 10, 1240,
Tomily Tiulidce cles vircscens Lo,

1 czecimen July 12, 12406,

et Vv R I g 2 Amy1 ~3 A -~
.1.1»_:‘1.1_1: Tioullcne Tinula scorsicno flex.
b . LI bl ~
1 specimen June 10, 12498,
InPRAE CRE S A% naq .
Fonily Tizulidoe Tioulc oo,
- esssthess————

1l specinen Julyr &, 1046,

Tumily Try_etidce  ucresta bella Lo,

25 specinens July 10 - Jugu

Femily Trypotidae Rhagoletis ponionells tolsh.

29 enecinmens July C - ..

S L . 3 B BN .
cterica gscricta L.

1
C
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ct
e
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o
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9
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o
o
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eA
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C
U
1
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Penily Snthocoridoe  Qzius Jnsldiogfug Doy

9 specinens sugust 12, 1040.

Finily Corirelocnicdoe Copdoeloepns ~ylicoris Gorndr.

s»eciricns July 15 - July .9, 1246.

Temilyv Coriscidac Sonlon

1 s»ecinien Jfucust £, 1C4C.
- ~ b

Fcmily Coriscidce _rotonor bolfroged T slund

1 svecimen July £9, 104

orizus lotercliz Suv

wJ
‘
o3
}—-‘o
l_l
€
Q
O
=
Ho
o1
}.J-
s
£
O
Q

ck
2
2
ct
C

}_J

Monils Teoccicoe C-mms cnsustoty

. . . . v .
2 s ecimens Juwe o4 = July O, 10490,

Vean I - - > A ~ -~ 1 ~

Sonily Lyoueidee TrTerceus lebejuc Stol,
™ -— = Tan o,y PO A e ~
6 svecliiens July 1T - ‘oouvst 26, 1040,

Ponily Looocidee Iooeus lzolnii Stol.

- = AN
- July 15, 104¢.

are R . S B fomas va K 3 Wt
80 s_ecinmens Julyr © - fusust 17, 1040,

o~

re
T g S -y 2 -a 3 7 , -~y -2 3 gyt —~
Denily Miricdee Mgl hocorisg lineolatus Tocce

N

4 shecinens June 10 - “uiust O, 1040,

Domily Miridoe

- e -
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c.iollicee

Cicadiclilic

cocclace

Pulsorido

llembracide

1 coeeimen July 15, 1046,

C—hona octolinecca Uiy

1 soecimen sugust 10, 1240,

'_.lo

“hle s

. .
Lc S)'

© s_ecilimens July 1u, 10406,

Thcomotettix s,

1 sohecinien July 1T, 1.40.

Loconiw corni Touchd

Joecimens identviflied in

secimens July 15, 1040.

Qrenis ~ruinogsg sS4y
1

shxecimen July 22, 1940,

ocolons sulecines Sov

v

1 specimen Lwgust ©, 1040.

q s,
A e o Ty
USRI Ta

crcsa Ly
2 srecinens Jugust 10, 19046

snchenona binotato Forst.

1 sznecinen Jusust O, 1246.
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FTanily

Tenily I

s
Foily
e
Fomily

e
Fomily

Sndrenid

Lhidee
Toubidae.
Tonbidae

Lobicee

Craconidce

Rroconidae

Temaily Iraco

Al -~ -
Fanily

L}
n
(63

!

INNTIOOTIRA

-

sl oshegon reciotus S0y

8 s> ecinens June 10 - ‘ugust 29, 1240,

~ecirens July 1 - _ugust 19, 12406.
Lnis mellifica Linn,

7 specirmens Juc 10 - Jusust T, 1940.
“rezent throuchout The siring and swomer.

Treris bimoculatus Crocson

5 specincecns Juane 10 Juce 17, 1940.

9 snecinens Juine 10 - Jugust 19, 1946,

yrerius cennsvlvaonica DeGeer

1l specinen Jw:ie 10, 1240,

Dre.us vogens conginilis Cresson

7 ssecinens Ju~e 10 - Lugust 19, 19406.

Soanteles ornisis Teed

& specimens July £8 - Juzust 1, 1040.

T"ctecrus corrhunis Cress.

1 specinen June £1, 1540,

plcveorus hychantrice Dilewr

22 sseciiiens July 1 - ‘ugust 206, 1040.

Onco-hanes ﬁtrloeps J.shn.,

10 s»ecimens June 19 - Jul;” 2, 1240.

Tencdas aubilipennis Jsim.

2lls collected in !

(e
1o
o}
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Fomdlly

ot
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Ty

Femily

amt -
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zneyrtic

Goeotex

II7lceicdce

-y
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Ichnewonidoe

Tchnzw:onicce

Icine

Ichneurniornidae

Tchnecw:onlidce

Iclinewaonidae

Scelionidce

wotideoe

waonidae

Leucos»is affinis Soy

1 sxeinen July 29, 1246

ventrolis Saon

I'olonvrra :

12 speecinens July 1 - ogust o, 1046,

Cencrrtus johnsoni Hou.

1 specinen July 50, 1940

-

Sraniesis binmaculatisennis Gir.

1 crecinen July 1, 1946.

Gostruntion incertun Cress.

1 specinen ‘ugust 12, 1046

Colletes s,

1 srecinen ..ozust 12, 1046,
_riblrteles detritus Drulle

1 sohecinen July 29, 10406.

.mbl-rteles stacdocononsiz I'rov.

1 s»ecinen

Cwanonlesr velidus Cr.

1 sohecinen usust £8,

Cr-otus clbitersis clbitorsis Cr.

1 s—ecinen Luzast 28, 1946.

ochus so, necr “leurclis Cr.

1l s»ecinen suzust 1, 1946.

Onhion bilinect

tus Say
e

2 sohecimens July 15 - .ugu

o-t-"] 2,

Connilus

SV

2 specimens July 29, 1746.

Telenoius S?H.
-——

14 specinens July SO, 1046.



Temily

Tomilyr

Fooilr

Farily

Scelionidoe

Sohecidoe

Lty - [
Sollecidoe

S»hhecildce

- 70 -

mrissoleus sSo
4 gsrecinens July 0, 1040,

2 Bl
N - ~e -~ -~ ~—
Bomrbex gtiaclne Sor

1l speciren ‘uzust 19, 1920,

o)

2rceris nisrescens Iil.

Q

1 coecinen Augcust o, 1940,

Chlorion cvonew: Gohlbon

1 sn»eecirien July 22, 1940.

Chlorion inchnewioncwn Linn.

2 s-ecimens Jgust 10, 1040,

Crebo lctines Snith

1 shecimen July £9, 1°240.

rionticola acltard

Crobo L

6 snecinmens Julr 22 - Jusust S, 19406,
o % ]

Crebo s,
6 shecimens Jurc 17 - July 20, 1040.

Gorytes nigrifrons Znith

1 specinen July 29, 1946.

ILorronsis distincts Soith

2 ssecinens July & - July 20, 1940.

Lyroda triloba 3oy

1 speecimen fugust 19, 1046.

“hilenthus bilunatus Cress.

1 shecimen .Lugust 12, 1046.

“hilonthus

2 stecimens lusust 5, 1946,

~hilcnthus “unctutuv Sexr

1 srecimen July 15, 1946.
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2 soecimens fugust 19, 1040.

Fomily Shhecidae 3ohex abbrevista Fabr.

1l s»ecimen fugust 19, 1040,

Fomily 3Shhecidae Shex luctuosa Smith

av)

speciniens Julr 3 - July 29, 1946.

ronily S»hecicaoe Snhex nrocera Klug

1 specinen fugust 5, 1046,

.

snmetastesia toner Tell.

-

b
X
.
l_.J
)
4
}_
(@]
3
<t
=
B
[©]
ot
l._l-
=
}Jv
('D

2 srecimens July 15 - July 22, 19406.
Fenmily Tenthredinidoe  Coliroa go,

1 s>ecinen

Fenily Tenthredinidee  Znnrie s,

' 1 shecinen

Porcily Tentihredinidae Zriodhorus Sv,

1l s»ecinen

Fomily Tenthredinidae  Sofus zscbriesizi V. and H.

10 specinens July 29 - Jusust 29, 1946.

Fomily Tenthredinidee Tazonus terminalis Sco

\

e

1l snhecimen July 22, 1946.

3
3
.
2
)

[N
e
(@]
)

D

'

~zine S-cincta Fabr.

2 szecinens July 29 - ugust 19, 1946,

Feilly Tishiidae Ti»hia punctata Robvertson

2 specinens July 1 - July 29, 1040.

Fenily Vespidcoe l'onobia guadridens Linn.

1 sphecinen July 29, 1946.

Fomily Vesnidae rolistes Ffuscatus vorictys Cresso.

9 s»vecinens June 10 - ‘nusust 19, 1946.



etridoe

Grociloriidae

irzricee

Lccenidoe

Soponthedon sh.
1 srecinen ugust S, 1040.
erogedio nivalis Cru.

1l s»ecinen July 1T, 19460.

Ioohecntris cunea Dru.

Zevercl colonies secn cnd collceted (lorvae)

[ohentedic fopbor Morris

1 srecinen July O, 1240.

ichlaecna goLnuongvlu Mitel

1l soecinen Jusust ©, 1048 night collecting.

TTonicsoeomna 1iabeto Mo,

2 siecinens August 8, 1940.

o ° - LI ™
Svnenlora ceroo Tob,

a

1 specimen fAuouct £, 1240 night collecting.

Cracilcria vacciniello M1y

6 scecinens fusuct © - Jugust <0, 1046,
“holisora cctullug Fob.

1 specinen Juzust 5, 1C406.

Toaerocomoa leucostismn pot and Snlth

6 soseciniens July 6 - July 14, 1240C.
Chirsohanus h"“Qphlbeus Boisduvel

1 specinen July 15, 194

sootele oblinita bbot cnd Snith

1 soecinen Jugust 5, 10240,

1 specinen July 8, 1940.
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ITotodonticce

Froile
Froily

T\ TR
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TV A 33 T Tl 1S
Fooally MTomphelicdace

AP I
- L

[P L SIS Sy

“ieridoe

. v eyt s
Joily Drrelididace
e PR

RS R s molididce
RO S S v.Tt. Lralreoce

)

[aV]
td
',.J-
h—

+
(S
2
ct
-3
)
—
5

& - -
CLane

1 s_ecinen fusust 26, 1040.

Glyohisio se-tcntrionclis ©

1 srecinen Jugucst 5,

Il..h

Ileleo iz odbogigao IMiteh

1l coecinen fupuct
Ccontosia ele~cng Sireclier

1 cohecimen July 15, 1940.

-A.";lC‘;iS cntiona Linn.
1 specinen J.gust 190, 1CZ06.

A - . - LR —
Aroomnis cnhrodite T'ob.

specinen July 70, 1740,

»

1 specien Jure 17, 1046.

178 sy
)\I

ol

1 spzecinen July 29, 1240,

¢ _TCalsduvcal
1 cpecinmen Jue &8, 1940,

Lann,

anlris roace

1 specinen June 10,

2 shecinens June 10, 12406 nisht collecting.

TTereulia olinclis Guenec
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Fooiil;m Oncorhworidcoe

il Symtoniidce Ccousis fulvicollis Tubner
BRSO PR T A
Joiiily Torgtiicldoie

eine I'cvn.

5

wtwerutto=-11s

1 et A o s
il Tortrlcidoe soncric i

4 zoeciniens Jagust £, 1940,
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} —- b ea b

_——

.C

Cuxrsona oculots S0y
1% specinens June L0 - asust
LScromuc cubontgicus T cller
g specirens July 15 - guly D
ITmaeleon irviceunlotus eor
2 sreeimens Juouse 12, 1040
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Tonily chrysonidce Sozroona oculotl Ty

~

(L.

Juoily Ilcnierobllidcee Ticr subontlcuas

1S

2 specinens July 19

Pomily [yinediconidoe Loomieleon izvaccenlotus

o . ... - e 7O
< SICCLIlCnS U SUSU s,



Jonily o prionidie Toonura verticolic Juy

9 crecinens June 10 - June o4, 1040,
Sonlly Livellulidcoe  ZZomcrobius hwulinug Linn,

1 ozceinen July 10, 124.0G.
Jendily Litellulidce  Libedlulo ~ulchellc Drury

S srecliens Ju.e 10 - Julys C, 1040C.
SJesily Livellulidoe  Loucorrhinic intacts Iooen

1 specinen Juse 1C, 1S40,

- Libellulicdee  zmetriy obtrucuwy ilesen

1 specien July 15, 12840,

Joniilo Lih llulidce  J-manetrwr rublicund

1l specinen July 15, 10406,

-

Foodly Livoilulicee  Zebroooneurlic comosurc Jop Tform: gimnilaons

Luttlil,

1l c_occinen Juze 17, 1
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..cridicee

COTIIGL TIS

~ il L\ G,

e -

cCoomula welluclida Sceudder
e}

1 coecliien July 2o, 1040,

Vo R T 4 . i .
U_.0 20l ooUS CUTrC=0Cnnls (O.0T71S

L - 2w o SRR O P ) ~ r
O srecincas Jugust 5 - couguct 19, 1040,

N
- el

R PISURE J J
;
A Cdiad

Somily

..erididce

Gr7llidce
Gmyllicdce

v

Gryllidce

~ K - 2 Xa) S, T oL
7 cpoeciunens July 22 - ugust 1o, 1040,

lelononlus bivittotus Soy
(2

2 srecinens July 22, 1040,

iclenonlus differentinles Thonmos
- - -3

Pl

o s»heciliens “ugsust 19, 1946.

;},AC:?:;Awon et 1n& icnw Thond

1 specinen July 29, 1046.

Grrllus assinilis luctuosus Serville

2 soecinens July 15 - “ugust 86, 10406,

Oececntihius nizgricornis 7. TJaller

1 specinen lugust 26, 1240.

ccanthus nisricornis ocucarl & 5 Beut.,

13 specinens Jugust 12 - “usust 19, 1946.

vix cer gooressus lorse

T0r10G e

1l specinen .u



=

cttigonicee Cacrelinvy concinnu

6 creciniens July 22 - ‘uoust D06, 1C40

L ]
e S [ IR B, - 2 e Ea N 2., oy
coilonidle gcucldoric Zarelo, Tirmuier

1 soecinen _ugust 26

e =AY ..VU, l(;"‘ﬂ_:co



SULZLRY AID COICLUSIOINS

From 900 ccrces of cultivoted blveberriecs the follovr-
ing toble reorescnts thwe spHeeinens cclleetved Tor the oot part

Divtera 00
ITouivtera 11
IIomontera 6

Ileuroxtera o O
cconata 2 7
Orthoxtera 4 15

Total 9 109

riny ingsects could be

aded to tlis

tebulaticn.,  Uith only to sctsons of collecting it is »Hossible
that some insccts of imzortence from tire to Tine hicve been
omitted. Scvercl of the included specics could »robibly be
cisrissed but hove been recorded as thiere is cliucrrs sore signi-

ficence to thelr _recscence. Thae

oter, oods, or otlicr vesetotion grectly

end specics of inscets thet coletines inho

~otenticll:y, the blucberry

surrounding environ:

ncssot is one of

sent of
influences the number

bit blueberry »lont-

the tiio



- e

uchorries in llehigon.  Tlovever, the
~resent ricthiods of control Uy use of rotciaone dust hes reduced
tle coount. The goread of the mwegot nust
be folloved cnd a ducting orosrizi set u» by the o.ners as soon
as ¢ny sign of the wwggot 1s in evidence.,

to be congsidercé. 1ot too rmich is lmom of its habits to date
cnd it oo been éifficult to control. The Trcocnt dusting
~ith oaxe »ercent rotenonc heolds 1t in checkk Tor b
Tith nore Mnovledse concerning its life history ond habits it
is felt thot better control necsoures 11l be forthceconing. In

-

reering the fruit-orm it 1s believed that comroxicting the

l
1

noturcl corditions more closelr will sive better results,

Tie ducting rrogrrmn folloved Ly the blucbrrry grovers
consisting of vio fruitvoira ductings - ith one »ercent rotenone
and t.o dustings Tor the dbluchbor»y neo-et with 2.5 Cercent
rotenonc scrves Lo control otlier insacts such as the dotona
vorm, sizittle bug, veborns, cnd others

ZiTectiveness of roteaone 1s lessened Srectly ~hen
ket from one [ecr to ¢nother. Veor old Cust was opnlied to
to Tields by ground uncchinery Tor the control of blueberry
negsot.  This dusting was very thorough but had little, i any,
effect on the Tlies mrescnt in the Tield., L fer doys leter
frosh rotenone dust ~as eptlied ® these sine fields., For the
ten Tollouving dors no flies ere tra.ed nor vere any seen by

field obcervotions. It scams Lninerctive that fresh dust be

used ecch yeor.



o

rFACE

Tiais btitliogroi iy includes reloreiices to litercture
certoining to inccets oceuring on tluche:
concerning incecis ol the cultiveted

PR}

lizitod cdue to t.o fucts; first, tlucberry caltivation is

othcr Iruits.

For the zoct ot nublicotions crce Trom o Tevw ctetes
v.ileh Liove hod souiie success in blucvberiy growing.
nobeticol «ad vhere nore tha
oac ontry of cn cuither or cutliors occurs & chronologicel

~noenent has becn used.
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Boiley, J. 3. and TFreanllin, I, J. TIluedberry Culivre in

llassachusctts, llass. igr. 2. Stoe. Dul. o, 17, 1945,

-

Teoiley, J. 8., Fooniclin, . J. ond elly, J. L. Blueberry
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ITo. ©E38. 1939.
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Sta. Cir. 170. 1924,
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Sta. Bul., 422, 104C.
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