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fNfRODUCTTON

Caragana is a comparetive.Iy hardy plant in the

prairie provinces and normally does not suffer seriously

from insect attacks" However a fairly }arge percenta6e of

seeds are destroyed every year and soiretj-mes the plants are

severely d.efolieted by insects"

the_pfgb.Igg

fhe pu.rpose of the study was'lr3 to ascertain the l-ife

history and habits, and if possible a satisfactory method of

artificial control of the caragana seed chalcid, Bulytoma n'

spnlu (Zl to review the }iterature on other insects attacking

caragana and obtain information on their biology and eontroL

Imporlqry_e of the study

Caragana is grown widely in the prairie provinces for

farmstoad shelter belts, field shelter beltsu and for hedges

in towns and cities. Ilistoricalty it is of interest that

the seed of caragana was imported from Ëussia by the T{xperÍ-

rnental trrarms Service in lB8? {Cram, .l-95CI}, In }91} seedtings

of Caragana arboreseens T.am' constituted l*5 per cent of the

writingu this insect is being described by Dr, 0 o Fecku
Systematic Entomoloåyn Dlvision of Entomologyn Departmer:t of
.ågrlculturee gttawao Ðr" Seck has suggested that the
description wit"L appear in the Canaciian Entomologist,
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total. broad-leaveô trees distributed by the Ðominion li'orest

Nursery Station, Indian Headu Saskatchewan, By 1948 this
figure had inereased to 26 per cent" Tn 195^1,0 6t4?,5s054

broad-Ieavetl trees yrere dÍstributed and of these, +øL26t2'19

ar 61"2 per eent were cârågårlâo

The earagans seed chaleid destroys a large amount of

caragan& seed. every year and interferes very seriously with

the caragåna breeding prograin being earried out by Ðr, W. E"

Cram. The caragana aphid also affects caragana seeci

production by feeding on the plant juÍces in the seed pods

and. often cåuses severe defoliation, Leaf-eating insects

such as bl-ister beetles and grasshoppers have been reportod

to cause damage of a local nature and a?e especially destruct-

ive to caragana transplants which are becoming esteblished,

ågsgt:lss-sÉ-=t-þs-S4,v
The laboratory work wss done at the Dominion llntomol-

ogical T.aboratory, Tndian Head, Saskatchewan, Iffuch of the

fietd study was carried out on the Dominlon Forest Nursery

Stationn Indian Head. nÍaterial for stud.ying d.istribution was

sbtained from differont lo.calities throughout the prairie
provinces'

qgæ!,izg!å9!_gf g e_I,he.si_E

fhe body of the thesis i.s divided into tlo chapters.
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IL study of the biology a.long with erperiments on csntrol of

the caragana seed chalcici., Euryfoma n" sÞ, is presented in

Chapter 13" this v¡ork was carried out during the years

1948*51, Ghapter III deals with work d.one on the csntrol

of the caraganâ aphid, $/Iacro siphum caraganae (Cfrolod 
" l2

along with a review of J-j-terature on this and other insects

that attack caragana in the prairÍ.o provinees" Blister
ry.¡tr',beetlesün grasshoppers*, the caragana plant bug", and a

speci-es of ï,ecanium scale6 are d j-scussed" At the. conclusion

of the thesis is a list of the literature cited'

zg"dur Homopteran Family Aphididae.
3r3rd.", Coleoptera, Fanii-y Sfleloidae,
4trd"" Orthoptera, -rramity Acriilidae"
5o"d." Eeroipterau Family sfliridae,
60rd." Homopterao inamily Coccidaeo
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CJ.AAG.EùIA SEED CI{AICID
EURYTOTdA. N" SP"

History

Ihe earagana seed. chalcid. was first encountered- at

Inclian Hea,d., Saskatchewan by Dr. llf. lln Cram ln the suúu,er of

1941. lVhlle aarrylng out a breecling improvement progran on

earagaEa he founcl that a large percentage of seeù was belng

ûestroyeô by aa i.nsect, lhis insect proved. to be a new

species belonging to ihe genus Euryleu.a"

Ðlstrlbutlon

Surveys made throughout the prairle provinees show

that i¡he caragana seed. ehalcid. ooeurs throughout the

agriculturaL reglon. The infestatioa is usuarly more severe

in Manif oba clecreasing in lntensity through Saskatchewan an(L

Alberta. rn L9+8 a number of oollections from Alberta were

founcl to aontain no infesteö seed.s, -bui all samples from

Manltoba were infested.. lhe insect probably oecurs in areas

outsid-e the pralrfe provinces where caragana is grown but the
present stud.y d.lo not extend. beyond. these provinces"

gg_sts

The caragana seed. chalcid- infests ti:e seed-s of comrnon

Russian pea shnrb,caragana, Caragqna arborescens lam", the
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üaragana frutescens DC. and. pyæy caragana, üaragana

pygmaea DC,

Descripti"" of tne

The ad-ult male earagana seed. ehalcfd. is from 2,5 to
5"0 rn¡c' 1n }ength, The female is larger and. measures from
5'0 to 6-5 rnrn. rrhe general -ood.y coror is brack. The

proximal portions of Èhe femora and. tibiae are black, ancl

the d-lstal portions are bror,rrnish-yellor,v. I,ig" ,l , page 24

showg a female earagana seed. ehalcld.,

'rhe egg (Fig" 1, Bage 6) is very smarr and. can hard-ly
be seen with the naked. eye. rhe overaLl- length is only 0.g5
ffitlr. The bod.y of 'blie egg is O,ZB nrm" long and.0o1c mm" wid_e,

while ühe ta1l is 0"5? mm" long. rt is extremel_y d.elieate
and_ almost eolorless.

The larva is a small, 'uvhite, legless, fat--ood_ied. grub"
rt is about 3.0 mn. long and. lo5 mmu wid.e when fully gro\,vn.

It has blaek, sllghtly curved. mand.ibles.
,Ihe puBa {Flg. 2o page ?) is approximately the seme

size as the ad-uIt. During d-eveloprnent iü ehanges in color
from white to blaok"
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Figure 1" Egg of caragana seeè chaleid." l-eõXl

It¡.is and- subsequent magnÍfications are approxinateonIy"



l-'igure 2" Pupa of caragana seed. ciraj-cid.. õ0X
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Figure 3" r'þos¡gsnss cageso



ftiethods and Techniou.es
-----

ï ådult stage

Emergence

Emergence cages made of gt-go mesh brass riddLe cloth
wire wero used {Fig" 3o page gå, fhe top, sid.es and back
were made of the brass wire, and the front eonsisted of a

wooden frame supporting a slidirg grass window. rhey were

one foot high, one foot ivide and one and one-half feet }ong.
The sid.es were mad.e from a eonti-nuous piece sf scr€en which

rras curved around to form the back, rhis eJ-iminated severaL

sharp corners end facir-itated corlecting adults from the
cages,

rnfested caragana seeds \ffere obtained by passing a
large sampre of seedn in which a number of infested seeds

Y¡ere Þresento throug'h a fanning miåJ- Beceuse the infested
seed.s âre very right in weight they ivere separated _from the
heavi-er normal seed.s and. ï¡ere colreeted with the chaff 

"

ïr the fall- two samples of these infested. seeds were

praced in an unshaded area on the ground- and in the sprin8
they r¡rere covered v'¡ith energence cages" lhree sanrples Tiere

spread on the ground in a shaded aree and before emergence

cor¡menced tney rrere also cc-¡erecl with c.?Ees. ûbservations
lïere irnde dail¡z to observe and record a.rlult eiltergenceô
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Oviposition

To obtain clata on oviposition in the field., cheese-

eloth bags, two feet long by six inehes wid-e, were plaeed

over branches bearing caragana seect pod.s at regular lnter-
vals clurfng the ovlposition perlod" (Fig. 4, Bage 11)"

To d.etermine the eor'nrnencement of the oviposition
perioù bags were plaoed. on flve branches of Caragana

frutescens twice eaeh week cLurlng the perioô June + to
July 12"

To d-eternÍne the perlod- d-u-ring v,rhich maximun

oviposltLon occurs, 60 bags lvere plaeed. on branches of

Cu fruteÞeens on Ju¡re 8. Following this d-ate, five bags

were removeû twice each week" Eaeh time one group of bags

was ygpoved., the branches which had- been exposed. the

previous time rvere again encl-osed in bags u In. this way

eafagana seed- pod-s were exposed- for d.ifferent known period.s

of time d.uring ad.ult chalclcl activity"
lo cleterrnine ùhe time at which ovlpositlon ceases,

60 bags \¡ùere placed. on branches of C, arbores@ens on

June 8. Fo1lowiag this d-ate fivo bags v¡ere removed. twice

eaeh week anct the branches were left exposed- for the

Temaind.er of the ovipositlon period-.

In the above experimenùs all branehes und.er

observation were l-abelleù" \ÂIhen the pod-s reached. maturity
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tr'lgure 4, Cheesecloth bags on caragana



they rilere eollecbed. and. the seed.s were

the extent of infestatlon"

l9

examined- to d.etermine

á. stud.y was caruied. out to d,ete¡mine the time at
which ovipositÍon comrnences, in rela-r,iOn to seed_ anü pod.

síze" 0n July 4, flve of the longest pod-s on. one branch

of each of õ5 t " arboresee4g trees $rere measureðo rhe
cliameter of one seed- in each pod. was also measured.. These

d.ata r¡rere record.ed.. To insure that no further ovi"oosition
oeeuryed. eâch of the -oranehes bearing ihe pod_s from w]:ich
the d.ata had been obtained.r l/rrâs enclosed- in a cheesecloth
bag" \¡,Ihen they had. reached. maturity the pod.s were eollected.
from each branch. The seed.s obtained. from each branch were

examined. io d.ete::rrine the extent of infestation. These

results were compared. lr¡ith the ðata obtained_ previously on

pod- and. seed- size"

Dlfferent types of caragana ïìiere sbud-ied. bo d.eoermine

lf there is a relationship between caragana type and_ ehalcÍd.
infestatlor'r.. Three trees of eaeh of the forlowing types vrere

inelud.ed. in the stud.y: (a) early blooming, (b) late blooming,
(e) early reafing, (d) rate reafing and. (e) pend.ulous rype,
Branches of each of these types were enelosed. in eheesecloth
bags at regular intervals d-uring the oviposition period-, i¡J.Ìren

the pod-s had. reached maturity 1;hey were.coll-eetec. and- the seed_s

exam.ined- to d.etermine the extent of infestation.

longevity

Eighteen mal-e and. nine femare chalcid.s were observed.o
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to d.ete:m,ine longevfty. Íhese insects were reared_

lnd.ivid.ually from the larval stage in gelatin eapsules

(16 mm, x 6 mmn) and. were kept in the eapsules und-er

laborato ry cond.itions,

Effeet of temperature ancl light on ad-ult activity
Nine ad.ults were plaoed in a glass jar in whieh a

thermometer was suspend.ed.. rnsect activity was .observecl as

the temperature was increased. srowly from 50 ùegrees F" to
106 d.egrees F"

II Eeg stage

fncubation period.

Before ovipositlon had. conmenced., cheesecloth bags

were placed- over branehes of caragana, ïrlhen the pod.s hacl

d.eveloped. sufficiently to be attraetive to i;he fernale chalcid.,
aùult insects were Blaced- in the bags. They were left for a

period- of 24 hours after whioh they wereliberated. The bags

were then replaced to lnsure bhat no further ovipositlon
eould- take plaee' Pod.s were collected. d.aily from the bags,

and. the seecls examined. for ihe presence of eggs or rarvae.

IfI larval stage

Feecllng habit s

ïnfestecl caragana seed.s were oollected_ at regular



lntervaLs cluring the su.nutêTo

mlne the feecling habits of the

14

These were examined. to d.eter-

larva cluring its d.evelopment,

Effeet of larval feed. on weight of lnfesteô seeûs

ôeed.s of C. arboregcens were eolleeted. at time of
d-ehisoerlce" a eomparlson was mad.e between the wetghü of
no¡mal seed.s anð that of infesteð seeÕs.

larval d.ispersal

lo obtain Ínforrnation oa the d_ispersar of rarvae by

ilehiscence of the seed. pod.s, trays were praceil at d.lfferent
ilistances from the bases of oaragana trees" The trays were
two feet long and. one foot wid.e" They rad.iated. from the
bases of the trees to a clistance of 1? feet from the baseo

with six trays in each line" A üotal of z7o trays were used.
The c" arborescens trees incluiled. in the studly ranged. in
helghü from 6 ft" g in." to 11 ft" 3 in. and. the cn frutescens
frou 5 ft" 6 ln. to ? f'b. 6 ino aJ.l the caragana seed.s

which fell Ínto ihe trays were collecüod. and. examlned..

Regional d.lstribut ion

seecl pod.s were collected from a number of rocalitles
1n ühe prairle provlnces to d.etermine the d_isüribution of, the
chaleid. and. the extent to which it infests caragana seed.s,

è
U

ih
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Naturaf mortality
trnfested- samples of seed- which were receivecl for

cllstributlon aad. population stud.ies were observed. to be

parasltlzed.,

rnfested. c. arborgseens seeits which had. ovenvintereü

und.er normal cond.ltions were examinecl. a number of larvae
were observed. to have d.1ed..

fV ?upal stage

Duratlon

rn ord.er to ascertain the d.uration of the pupal stage

105 larvae were removed. from lnfested- seed.s before cofinnence-

aent of pupatlon. These insects were reared. inctivld.ualry in
small (16 **. n ö un" ) gelatin capsules" Ðaily observatlons
srere macle and. recorels were kept.

V i.rtifieial control

Ground. sBrays

An eqperlment was carriecl out to obtain information oB

the effeets of ald.rin, BH0 and. ÐDT applied. as sprays to
infested. seed.s prior to 'uhe eü.ergence of the ad-urt chalcid.s.

samples of seeå whieh had. been kept outsÍd.e cluring i;he

winter Ìvere spread. on rhe ground. in i:he spring and. then

treated.' Eaeh insecticid.e was applíed_ to lnd_ivid_uar samples
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at rates of 0.04 ozø and. 0"08 oz. of aetÍve material per sgn

ft. Followlng the treatment each samplê was covered. with a
small energenee cage of fine mesh sGr€€to Observations were

ma(Le d.ally to eolleet the ad.ults which emerged..

Foliege sprays

To investigate the possibility of preventing

ovlpos1tlon, lnsectlcid.al sprays vvere applied. to the foliage
of C" g:boreseens trees. AIcLrin, BHC, and. ÐDT were applied.

at the rate of two pouncls and- flve pound.s, pyrenone at one

ancl one-half pound.s and. three pound.sr ând. pestox rrr at two

pints and. four pints, in 100 inperial galrons of water. Each

ooneentration exoept the heavler applleation of pesüox rrr
was apprled. to four trees. The latter was appried. to only
two trees" All treatments were mad.e on July 4. 0n thls d_ate,

when the inseeticld-es had. been applied. cheesecloth bags were

plaeed- on two branches of each tree to insure that no further
ovlpositlon oeeurred. in pod.s on these branches. rffhen they hail

reached maturlty ühe poùs within the bags \^¡ere col_lected. and.

the seeds examinecl to d-etermine v¡hether oviposltion had.

oeeurred- prior to the tlme of spraying. samples of pod_s weïe

eolleeted. from all treated. and. check trees and- the seects were

examl ned..

Cultural control
rn an attempt to obrain informatLon on the possibility
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of eontrolling ühe eharcid. by burying the larvae, three

samples of infested. seed-s were spread. on the ground- in the

spring before pupation had_ taken place" The first was

coverecl with a layer of losse soir one lnch thiek and- the

seeond. with a layer one-half inch thick" The third. sample

u¡as left uncovered_ to serve as a check" A cage of fine mesb.

sereen was plaeed. over each sample to trap emerglng ad_ults.

fite tristq"V an¿ na¡

I Ad.ult stage

lh,ergence

Table r,, page 18 shows the d-aily aôrlt emergence for
the caragana seed. charciil d.uring the ]951 seasorro The

nu-u.ber of aclurts whic¡. em.erged. from the d-ifferent oages is
aot signlficant slnce no exaet eheck was ma¿" u" to the

nu.u.ber of infested- seecls placed. in each. From these ttata it
it can be seen that:

(a) aôult emergence conm.encecl June 12 and. ceasecl

July 25" this is a period_ of six weeks and. two d-ays;

{b) female chalclds d-id_ not comüence to emerge as

early as nales but continuecl to emerge in greater numbers

until a later ûate;

(c) the ratio of males bo females was 41 to 5g;
(d) Beak efüergence occurred. at an earrier d.ate in the
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exposed. eages. lhe pereentage of total energence whioh

oecurred- durlng the month of June for each of cages 1, Z, g,

4 ancl 5 was 90"5, 9O,2, 28"2, ?4"6 and_ 16,9 respectively.
When the aclult ehalcid. emerges it bores a sma1l hole

(Fig" 5, page åli rhrough which it makes ibs exit.

Mating

Ad.ults have been observed. to mate on the d.ay of

errergeoeec Before mating, the mare approaehes the female

meanwhile rubbing the ventrar surfaoe of his abd.omen frsm

sld.e to sid-e on the surfaee on which he is stand.ingo T[ê then

u.ounts the female and- moves his antennae up and- d_own

vigorously, rubbing the end.s against the end-s of those of the
femare" rle arawls to the sid.e of the female and. copuration
which 1s of only a few seeond.s ouration, takes place" Ehe

palr separaie soon after mating"

0vlposition

Females were observed. to oviposit read.ity v¡hen placed-

.4. femaLe that

thoroughly,

selecbing a slte"
the d.orsal

then d.raunr

of the pod.

of the

1n a Setri d.ish rvith fresh caragana seed. Bod.s"

is preparing to oviposlt investigates the pod

usually walkÍng along 1t several times before

.A positlon quite near to bub on either sid_e of
suture of the pod. ls seleoteÕ" The abd_omen Ís
forward. and. rhe tip placed. against bhe surfaee
(F1g" 6, Bage Z?) " A sharp jao starts the tip
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Flgure 5, Caragana seed_s from whieh chalcid.s have
emerged..
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Sigure 6.
selecting

A
an

fenale earagana seed. chalcid.
oviBosition site" l?X
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ovlBositor into the Bod-. The abd"onen then resurres its
normal positionwhieh is at right angles to the ovipoeÍtor
(Fig. ?, page 24J" The bod_y is pumped. slowly up and. d.own

grad.ually forcing the ovipositor d-eeper into the poù" iiïhen

the d.esireô clepth Ís reached- an egg is d.eposited. and- the

ovlpositor withd.rawn. 4,n. egg is not necesse.rily d.eposlted.

however, each time th.e ovipositor ls lnserted.. One female

was observed- to lnsert her ovipositor into a single seed_ 45
times. Further investigation showed- that no eggs had. been

d.ep o si i; ed. 
"

seed-s which have been punetured. d-uring ovipositlon
are usually scarred." These scars are arways in the vicinity
of the mieropyle"

lillfien infested- seed.s ïvere d_issected. it was found_ tbat
theretrâsusually only one egg in each seed.. Thirty-four
eggs vfere removed. from infested. seec!-s, 82 per cent of which
were found- singry 1n the seed_ and. 1g Ber cent were in pairs"

rhe oviposition perlocl extend_s for approxtmatery one

month" Table rr, page z5 shows that oviposiiion commsnçe¿

d.uring the period" June 11 to June 14" similarly Table rrr,
Bage 26 shows maximum oviposition to have occurred. d_uring

the perlod- July I to July 5. Tabre rv, page g? shows

fhat no oviposÍtion occurued. after July 9. combining the

inforrnation obtained- from Table rr and. Table rv it can be

seen thai the ovÍposition period. extend-ed from June 11 ts
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Figure ?. A female caragana seed. chalcld.
ovipositing,1?X
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T¿.3I8 TI

OVIPOSITION DJ'T.& OBTAIN$D BY il\TOIOSTNG BRj.NcEEs OF
O" FRUTESCENS IN CEËESECIOT}I BJ.GS ÀT }igGUT,é,R INÎERVAIS

FROM JtrI\TE + .rO JTrtrY 1¿, L94g

Seed.s infested-
ñ-!-Date of bagging No. seed.s obtainecl No. Per cént-

June 4
I

11
L4
I8
2t
25
z8

July Z
5
o
J

L2

I
r+g
117

99
15I

90
166

58
984
202
6sl
5s9

0
0
0

16
g2
16
?+
5g

275
L49
2+8
598

0.0
cl"0
0"0

j-6.Z
2L" Z
15.5
44.6
91.4
'l z"L
'l g.B
7 +.9
'13"8
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Tå.BLE III
OVÏPOSITION DATA OBIjTINED BY ENCIOSING BP.Á.NCTIES OFC. FRUTESCEDIS IN CHEESECIOIH B.A.GS ¿}rÐ ¡TæOSTNG THMúloEffiEEs DURTNG rsn ovrposrrroiv ¡snro¡, Ls+g

-*Þ rrs¡rrv u.ag -L\oo See(Ls sgeås infestgd.r=?tt""a reBlacea obtalned. ffi
Not enclosed. June 1l L4 0 0.0June 11 14 yf 5 õÞ e0.0L4 18 L25 4 3"218 2t 6? 10 1¿"õZl 25 gg 1 2.62,5 ¿g 15 5 gg"g28 July Z, tr qJuryzSII 4g6"q590*r

9 LZ 11* 0 0"0LZ 19 0+19 L+ Õ rìn

Ðate bag
removed.

Date bag No. seed.s

*See(L pod.s failed. to d.evelop,

: o"o

o o.o
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TABIE TV

OVIPOSITTON DATA OBTAINED BY IiNCIOSTNG BRANCTTES OF
C. ARSORIISCISTS IN OIIEESECIOTI{ BAGS AIID rilPOSING rHzu-aT-ffiñTERVAtS ¡'RoM JITNE tl ro JUtry 16, Lg4g

Seeüs infested-
Ðate bag removecl Noo seeüs obtained. No' Per e ent

Not enclosed.
June 11

L4
L8
ZL
z5
e8

July Z
5
o¿

L2
16

185
384
42]-
377
gl-'l
L4t
gz'l
¿08
I76
L94
zt4
1?B

L7
40
4L
2L
1¿

7
+9
L7
IO

0
0
o

9.2
10"4

9.7
5.7
308
4"1

15.0
9.2
5.8
0.0
0,0
0.0
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July g,

lhe femaJ-e ehalcid usual-?-y deposits its eg'gs in
caragana seed.s which are in the early stages of d.everoprnent

and in which the cotyredons have just started to form, ,Eggs

and young larvae have been observed in seed.s which are more

advanced and in i¡¡hieh the cotyredons are already quite wel-l
deveroped but when this is the cas€ the srnart Larva is
unabre to devour the cotyledons as rapidty as they erpand.,

î.t is forced to remain in a smarl_ hole in the seed because
of inabirity to eat the hard cotyredons, or is sometimes

forced to eat its way out through the seed coat.
fabr-e Ts page 29 suggests the approxímate pod rength

and seed diameter of g, arborescens preferred by the chalcid
for oviposition" fhese data shovr that ovíposition cornnenced

when the pods were on the averåge greater than 5,c and less
than 5o4 cna in åength and the seed.s more than 0.p5 and ress
than O.33 cmo in diametero

fhe clata in fabi-e E, page 30 wonrd seem to indicate
that tb.ere is a definite retationship between the time of
blooroing and chalcid infestationo with the earÀy blooning
trees being more severery infested. Ílhe pendurous type
appears to offer more attraction to the charcid than does

the upright type.
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A COII,/TPARISON OF
ITITH CEATCTD

TABIE Y

CAR.A,çANA 3OD AND SEÐ SIZES
ïI\ß.ESTATI0N, fiJLY 4, 1950

Colleetlons of
uninfestecl seecls

Colleotions of
infestecl see(Ls

Pod
length (am" )

Seeô
cliameter ( en" )

Pod.
length (cm" )

Seeô
Õiameter (em" )

4,0
4.0
4"O
4.5
4"5
4.5
4.5
4.8
5,0
5.0
hh

5,5
5.5
5.5
ö,5
6"0
6"0
6"5

0"10
0" e0
0"õo
0.10
o"õ0
o"5z
0,95
0" 15
0" e0
0. 30
0. e5
0, ã0
o,gz
o "520. g5
0, ¿5
0, õ0
0" 38

4"5
4.5
4.5
+"õ
5"0
5.0
5"2
5.2
5"2
5.2
5.5
5"5
5,5
5.5
6"5
6.6
702

o"25
0. e5
0, eg
0,95
o,35
0"40
0. g0
o.gz
0" õ5
0,40
o"zo
0"e0
0,90
0.40
0,48
0" õB
0"40

.A,verage:
5.0 0, ¿5 5"4 o,gg
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ÏABIE VI

OVÏ?OSITTON IN RffiATION TO PIAI{T DEVEIOP}ÍE}fiI AND PENDÜ'IOUS
TY?E O}' GROTVTH AS I}TÐIC.A.TED BY CAIIAGå,]$A BRA}TCHES 4\TCIOSE'D IN

CHEESET],OTE BÄGS ¿.T REGUI,AR INTERVATS
FRoM JIINE I r0 JUIY 9, 1948

Seed.s lnfested.
Tree type Date of Nunber of rebagglng seecls obtainecl Noo cent
gL-Z June I
Early blooming 11

l_8
25

July 2
I

Tõ7
g*
gx

g6
36

169

0 0.0
0 0.0
0 0.0
0 0.0
6 lg"e

25 I4.g
c6-õ
Early blooming

June

JuIy

'14
40

141
70

5
2L

I
II
18
25

2
9

0
0
0
0
0
1

0"0
0.0
0"0
0"0
0.0
4"8

Cl-L0
Early bloomlng

June

July

0
0
I
g

L2
L4

I
11
18
z5

z
9

IL
89

100
115
18?
2r4

0.0
0,0
L.0
2.6
6.4
6,5

czL-L4
late blooming

June zg
I

2,2
g*

1I .

+9

I
1t
18
26

2
o

0
0
0
0
0
0

0"0
0.0
0.0
0,0
0"0
0"0

EzL-22
late bloomlag

JuIy

4Z

7T
4L
59
66

0

0
0
0
0

I
I1
18
25

z
o

0,0

0.0
0"0
0,0
0"0
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ÎABIE VI (continued.)

OVTPOSITTON IN RruATION TO ?IA}{T DEUTIOPT\ E\M /ìND ?H\TDIII,OUS
TTPE OF GRO'IVTH AS INÐICAÍED BY CARÁ.GANÁ. BRANCETS ENCIOSED IN

CITEESECIOTH BAGS AT REGUIÁ.A TNTERVÀIS
FROIvI JUNE I [0 JITIY 9, 1948

Tree type Daüe of
baeglng

Number of
seed.s obtainecl

Seed.s lnfestecl

-

JJer
No. e ent

c16-e8
trate blooming

June

July

zg
o*

t24
o#

g'l
z8

I
I1
18
e5

z
I

0
0
0
0
0
0

0"0
0.0
0.0
0,0
0.0
0"0

gL-4
Early leafiag

June

July

110
114
104

68
80

LZL

I
l1
18
25

Ð

9

0
0
0
0
5
I

0"0
0.0
0"0
0.0
6"2
6,6

c6-+
Early leafing

June I
11
18
z5

July å
o¿

100
L59

I
o

B
19

0
0
0
0
0
3

0.0
0"0
0.0
0.0
0.0

15"8
a6-5
Early leaflng

June

July

,l

4
g9

O4<

L4
4+

0.0
0,0
0,0
0"0
7,1

L5 "6

I
11
18
25

z
9

0
0
0
0
1
o

cr-6
trate leaflng

June I
11
18
z5

July 3
o
J

4
16
17
ó6
t7
16

0
0
0
0
I
z

0.0
0.0
0.0
0.0
5.9

LZ,5
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IABIE VI (eontinueù)

OVIPOSITTON IN REIATTON TO PIANT ÐFi¡N¡OPME}]'I ¿,ND PEÌTDI|¡OUS
TÏPE 0F GROWTE d,S INDICATED BY CAIIAGIrNA BRAIICIIES ENCIOSED IN

CITEESECIOTE BAGS .AT REGUIAR INTERVI.IS
Fi?0M JUNE I r0 JIITY 9, 1949

Tree tyBe Ðate of
bagging

Num.ber of
seed.s obtainecl

Seed.s lnfested.

-

No, cent

c6-l_ã
late leaflng

June

July

I
11
1B
25
z
9

79
0*

154
z6
50
'15

0
0
0
0
g
3

0,0
0.0
0.0
0"0

10. o
4"O

Õ6-22,
late leafing

June

July

I
11
]B
z5

l¿
o

37
106
¿10

gx
9Z
95

0
0
0
0
0
+

0.0
0.0
0.0
0.0
0.0
4.2

Pend.ula A June

July

0
16
8B
?1
õ0
24

I
11
18
25
z
I

0
0
0
I
+
2

0"0
0.0
0.0
L4
L.6
B,õ

Pendula B June

July

I
11
18
25

2
9

2,5L
2,56
L4L

75
19

110

0
0
g
5
I

10

0.0
0"0
2.I
4.0
5.2
8.4

Pend.u]-a 451 June

July

0
0
0
0

+o
11

2L
L4
I

15
76
+g

I
11
18
2,5

2
o

0.0
0.0
0.0
0.0

52,6
a5 "6*Pocls failed. to clevelop"
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Feed-ing

ïfhen the femare chareid- has withd.rawn her oyiposltor
she can be observed. to back uB slightly and. suck soße of the

liquid. which has exud.ed. from the oviposltion wound. in the

pod." lhis has been observed. both in the laboratory and- in
ühe fiel-d-. rhe male has been observeô, wrd.er laboratory
cond.iüions only, to suck juices from wound.s in the seed. and-

lod.

longevlty

Table VII, page 34 shows the survival period" for nine

female and. eighteen mare chareid.s" The average period. for
ib.e 2l lnsects was 10.7 d-ays. The average for the females
and- males was 1¿.0 and- 10,2 d-ays resrleetively" Tho minimua

and. maximum period.s for females was sevea and. 16 clays; for
mal-es flve anê 14 ôays"

Effeet of temperature and" light on ad.ult aetivity
Àd.ult aetivity appears to be d_irecüly influeneed_ by

heat and- light " rn a coo] lnsectary or in the field. on cool

d.ays movement was observed. to be very srugglsh. as temper-

ature or' llght fntensity increased-, aetivity also inereased."

Nfne ad-ults which were observed. und.er inereasing

temperatìrres were very sluggish at 50 d.egrees F. aetivity
grad.ually increased. and. at 68 d-egrees F" some of the ad.ults

commenced. to fly" at ?0 d.egrees Fo or:.e pair of insects was
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Ï.A.BI,E VII
SURVÏVA], PERIOÐ OF 18 MAIE A}TD NTNE F$.[AIE ADTIIT OHÀLCTÐS

REå"REÐ IN GEtÄrIN c¡.PsutE$, 1950

Survival period- (Aays) _ No. i.nd.iviðuals

101

10 10r
1112,3
L2415
Is101
142s5
15000
16011

0
I
0
I

0
I
2
5

5
6
7
I
o

0
2
2,

6
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observed. to mate' From 100 d-egrees F" up to 106 d-egrees F",
although the insects were still very aetive they appeared. to
be uneomforta'ble" Ät alr temperatures at which the inseots
were aeü1ve a red.uetion in light intensiüy red-uced_ the

ae tlvl üy.

1I Egg Stage

Incubatlon perioil

Table vrrru Þâge g6 shows that the incubation period
1s highly variable. The minimum tíme record-ed. for lnoubation
was seven d.ays. However afüer 2z d.ays incubaüiono eggs !ïere

stltl present" since the percentage of viable eggs vrras nr6

known tb.e maximum Beriod. of incubatlon could not be

d.etermi¡recL"

ffI larval stage

Duration

rn 1949 larvae were first observed. on June p0" rn
1950 the earliest clate on whlch pupae were observed. was

May eg" Therefore tbe larvaI period. norually extend.s for
approximately 11 months.

rf cond-itlons are not satisfactory the larvae instead.
of pupating will remain 1n the rarval stage for at least one

more year. larvae infestlng seed.s were overwintered. in 194g-

1950 but d-id' not pupate in the spring, They u¡ere ovenr¡intered.
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TABIE VIIT

INCU.BATI0N PXRI0D, 1951

Host
Ðate of Incubatlon

oviposLtlon Berlocl s
Nu¡cber of

eggs
Nr¡mber of
larvae

l¡o arboresoens..-..ffi

n

frutesoens
---

JuIy

Ju¡re

"Period between the time at which ovlpositisn occuried an¿
examinati.on ¡,ryas made.

0
0
1
1
z
l¿

1
1
a
2
2
0
2,
g
1
5
I

I
I
0
1
0
0
0
0
0
0
5
z
õ
1
0
I
z

t1

tf
n
n
n
n
fî
ft
n
!t
tf
n

5
6
7
o

1l-
L2
L4
15
16
t6
18
19
19
19
80
2L
zz

zo
L4
LI

g
5
4¿

z8
28
z8
z5
?õ
ã2,
e5
?,8
zz
6á
25

g'
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âgaln ln 1950-51" Ìlhen they vüere brought tnto the inseetary
ln the spring pupatlon took place, Nine male and_ thlrteen
female aôults emerged. Õuriag th.e period. June 15 to June zg,

Feed.ing hablts

Às soon as the egg hatches the young larva begins to
feerl on the tend-er, grovrlng cotyledons, Flg, g, page Sg

shows larval d.amage in the early stage. The seed. coats

have been removed- to reveal the partly clevoured. cotyleÕons"
Normally the larva continues to feed until the cotyled.ons
are entirely clestroyed..

Oecasionally more than one egg is d.eposlted. in a singre
seed. resurtíng in competitlon between rarvae. rn on.e stud.y
in which 87 larvae were obtainecl, 16 aBpeareal singly fn the
seed.s, eight ïrere ln palrs anù slx were present ln threes"
However not more than one mature larva has been observeù in
a sÍngle seeü"

Elfeet of larval feeå1 earanee and. welEht of
lnfested. seed.s

after tbe egg has hatched. and. the larva has been

feecl1ng for several rreeks, the seed. is often marked. with a
d.ark-brown Batch on the seed. coat irnmed.Íately outsid.e bhe

point at whiah the larva is feed.lng" Thls d.iscolored. pateh

ls qulte soft and- spongyo

rhlhen the oaragana seed. pod.s d.ehisceu the infested. seed.



38

Flgure 8. Early stages of larval_ d.amage to
earagana seed.s, õ0X
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is quite d-ry and. hard. but the seed- eoat is noi smooth and.

round. as on a no:mal seed-. rt is usualry flattened or d.ented.

on o¡l.e or both end.s and- often on the síd.es giving the seed_ a

reetangular shape" rt 1s usually d.ult-bror.n¡n fn color"
A number of normal and- infested. seecls weighed_ at the

tlme of d.ehiscenee (table rx, Bage 40) showed. the average

weight of one normal seed- to be g8"g mgms and. tirat of one

infested. seeil to be only 11"9 mgne

larval d_lspersal

l{hen the seed. pod.s d.ehisce the norrnal and. infesteÕ
seed.s are d-ispersed." The ûata in Table x, page 41u show

rhat;
(a) a very high percentage of the norsal and- infestecl

seed.s are not d.lspersed. nore tiran five feet from rhe bases of
the trees, i.ên for c. arboresqens g5 per oent normal and. g4

Ber cent infested. and. for c. frutescens g5 per cent normal

and. 81 per cent infested.;

(b) lnfested. seod.s aIühough less than one-harf the

weight of the noroar seed.s have a Battern and_ range of
d.lspersal si¡ailar to that of tire nomal seed.s;

(o) very few seed.s were d-isBersed. as far as 1? feet
from the bases of the trees"
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A O OMPARTSON OF
AT

TABIE TX

VüEIGETS OF NOET4AI ANÐ TNFESTED SEEDS
ÎTME OF DEHISCENCE, 1948

Nomal seecls fnfested. seed.s
No. Tüt " (mgnr" ) No. Wt, (nrg. )

r38
I
&

46
,IL

100
100

3,3O5
25z

90
1,140
1,769
e,594
z,398

+t
z
,l

L2
g1
z5

+zt
LZ
62

Lt4
35L
öL?

Tofal 468 lõr 488 108 l,zg5
Average 28"8 11.9
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SEÐ DISPERSAI tsY

TABIE N

Ð¡iI{ISCENCE OIi sEE'¡ PoDS, 1g4g

Specles of
caragana

Ðist.
1.rom
tree(ft. )

Total
TIO E

seed.s No"
?er
c ent

Non¡.al seects

Noo
Per
c ent

fnfesi¡ed. seed.s

t¡o arboresoeng

598
846

11 E2
14 e8
Lt6

3
6
9

L2
15

o
g
6
9

tz
15

z
5
B

11
t4
t?

Ð

25',rO
2830
2t6
LOz

62
15

4l.4

zt67
2',175
191

87
51
15
86
25
I
6
5
I

41" 0
5¿"5
9"6
1.5
1.0
O,4

65 "rlLg.z
6.?,
4.7
g,+
0.8

zog
55
25
15
11

0
ge8
78
õ8
26
2g

5

65"9
17.g
9,1
4,7
9,6
0.0

66.5
14.9
7.9
5.2
4,7
1.0

Cu fruteseens O

- "-4\l

" ¡ ffiË? .,4i ¡'q t
ll-¡ø"
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Regional d.istributíon and_ host preference
lhe d.ata in Eable XI , ps.ge 44, shor¡¡ that the earagana

seed. ehaleld. is widely d.istributed. and. occurs in all
of the praf.rie provlaees, The clegree of infestation varfes
eonsid.erably and. 1s greater in Manitoba and_ se,skatchewan

th.an in -A.lberta. The averege infestations based. on

g. arboresoens, c. frutescens and. c" pygmaea in Manitoba were

98 per eent, 1n saskatchewan 29 per oenü, and. in Arberta
ã per eent" å. few seeiL samples of C. siaica, Cu

êpph.qqaepholia, C, brevisBlna, 9.. gigrqphylla, C. spinosa,
g. lo,berg1 and. c" bolsi were examined., These samples were

all free from infestation with the exception of one sample

of c." bolsl seed. from lr[ord.en, I'Ían, One per cent of the

seed 1n lt was lnfesÈeù,

Natural mortality
Parasitism was observed. to oseur ln infested. samples

of earagana seed from some rocalitles. 'rn l-g4g e 26.,1 per

eent of the ehalcid.s 1n g" pys'aea and. ¿1.4 per cent ln
9" fruteseens seeù from scott, sâsk" vrere parasltized."

Parasitism also oeeurred. in infested. C" Bygmaea seed. from
sutherland-, sash. and- c. fruteseens seed. from Branûon, Ma¡1,

These parasites were tf"o *n" and.

leÞ{qey*lug sp' îab1e xrï, page n, *"*" the d.aity parasite
energenoe 1n 1950. Energenee occurued. d_uring the periocl
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June 14 to July 10 with the nraximum for a single day

oecurring on June 23' Irig" 9, page 46 shows the holes in
caragana seed.s through whieh ad.urt parasites emerged.. F1g"

10u page 47 shou¡s a female parasite ovipositing into an

infested- earagana seed-.

fnfested. seed.s were examined. after overwintering
normally. 0f a total of ö64 larvae stud.ied., 159 or g4 per
cent, had. d.ied." Mê,ny of the seed.s containing o-ead. rarvae
were infeeted. with a fungus, ghis. fungus was d.eteruined- as

Fusariu.m sp' but it Ís not known whether it was responsible
for the d.eatih of rhe larvae,

fV Pupal stage

Duraù1on

0f the 105 larvae placed. singly in gerarin capsules

for rearing only 54 pupated- and. emergecL as aÕults. .u'ifty-
eight of the inseots d-ieo. in the l-arvar stage (some because

of pb.ysical injury d.uring removar from the seed- coat ) , five
d.ied. in the pupal stage anci eight of the larvae d.id. not
pupate. The d.ata eoneernlng th.e 34 pupae which emergecl_ as

ad.ults are shown in lab1e xrrr, page 4g. pupation occuryed.

d.uring the period. May zõ to Jr.:¡e l-9, The average d.urarion

of Ehe pupal stage for 23 males was 1b.9 cla¡'g .ra for 1l
females was 17.0 d.ays"
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TABIE XI

REGïONAI DISTRIBÛTToN, 1948

Per eent seeils lnfesteû
Prov-
inee locallty

uo u"
arbo?esa ens frutEscens

Co Species
pygEaea unknown*

Man, Morûen
lyleton
,Stonewall
Pllot Mounå
Ðanô
Bolssevain
Nlnga
Killarney
Souris
CaryolI
Hartney
Brandon

Sasko Vanguard.
A¡erolcl
Inctlan Eead.
Sutherland-
Melfort
Kenaston
C onquest
Soott
Snowd.en

Alta, Brooks
lethbrid.ge
lacombe
Athabasca
Beaverlotlge
Edm,onton
Eanna
Provost

7 "9 3g"g0"¿
12,8
I5,1
19.4
26.z
26 "g
29 "Lgg 

"9+9"7
50" 0
64.9
90.0
0.0
0.5
5.5

11, ¿
16"8
18"7
z5 "2
29.8
68 .9
0.0
0,0
0,0
0.0
0"0
0"õ
6.9

l-8"6

za

otr

70.5

99. B

7 9,0

0"7

29,6
70.0

'19 "7

0,0 0.0
4"6

0.0

*species of caragana was not record.ed. when pod-s were
c ol lec t ed.,
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TA3TE XIT

DATIY M,{ERGN{CE OF PAR.ESTTES FROM
ïNFESTED C. PYGtr{AF*A, SEED, 1950

Date

June 14 9 0
16+0
t760
1860
1960
?,o90

10

o

+
o
6
6
9

11
I

16
11

o

z
I
2
þ
g
7
1
3
z
4

0
1
z
5
3
0
+
I
z
3
I
1
¡z

z
+

11
I

L4
6
6
z
4
1
1
0
0
0
0
0
0

ZL
zz
zg
24
26
27
e,8
29
60

July I
g
5
6
,l

M,erseno e
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Figure 9. Infested. earagana
ad-ulù ¡arasites have

seed.s from whlch
emerged-" 10X
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tr'lgure 10" A parasite of the caragaü,a seed_
chaleid. ovipositing lnto an infested. seed."

2'.1x.
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PUPAT SERIOD OF
EEARED IN

TABIE TTTT

E5 MÀTE A}M 11 FMIAIE CHATC IDS
GEIATIN CrL?SUIES, 1950

Pupal perlod (Aays) Male Fema1e lotal

z
I
4

I
g
5
I
o
8
2

0
1
0
1
I
0
2
Ì1,

z
1

2,

0
rz

0
2,

5
6
ø
1
1

11
L2
Lg
L4
I5
16
L7
18
19
¿0
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Color chan6es

During its d.evelopmenr i;he pupa grad-ually changes in
color from i¡¡hite to blaek. These ehanges are shown in
Table XfV, page 50"

Artifieial control

Ground. sprays

The d.ata in Table XV, Bage 5I show rhat BHC gave

excellent control, ald-rin gave very good_ eontrol and_ DDT was

reratively ineffective" when arl emergence had. ceased. some

of t¡he seed-s from each cage were examined." rn seed.s treatecL

with BTIC and. wlth ald.rin, insects v¡ere observed. to have d-ied.

in the ad.urt stage within rhe seed." This d.iù not occur in
seed.s breated. with ÐDT or in untreated. seed.s"

Foliage sprays

The resurts of applying sprays to rhe foriage of
c. arborescens to ¡revent chalcid ovlposirion are shown ln
la'ble )cvr, page 52' These d.ata show i;hat of the 38 trees
which vrere treated-, r7 were infested. prior to the time of
treatment " fhe 21 trees which were apparently not infested.
at time of treatment, beeame infested. at a ]ater d_are.

Therefore these results d.id. not y1eld. any saüisfactory infor-
matlon on control of the chalci.d.,
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TABIE XTY

COIOR CHAIVGES OF gO MALE A},I.0 EIGHÎ FM/TÀIE PT'PÁ.E
DURING DE\TEIOP}r-IH.flT, 1950

Color

.Average d-ays
from pupatlonrffi

Entirely white Z.Z Z"l
Bod.y whlte, eyes ye1low 5.6 6.5
Poðy whtte, eyes and. oc e1li orange ,l "g g.5
Ðorsa1 abd.o¡nen anü ventral

thorax turnlng black 9"1 11.0
Bod.y black, eyes d.ull retl LZ.Z I4.5r"rnergeËl lb " 

g I? ,0
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TABIð XÎ¡

RESIIITS-QþTITINED ÏROM_Î,HE Á?PITCATION OF SPRAYST0 TNI.ESTED cARitG¿.I{A SEEDS 0N THE-cnõuñb, "195-0

Concentration
actual- chemlcal rhrergence
1noz"/sq,ft" ffiïnsec tic id.e

3HC 6rþ gaama isomernn
Ald.rin - 25óþ w.p.

fln

DIT - 506þ w.p.
iltt

Cheek

0.04
0" 0g
0.04
0.08
0.04
0,08

I
2

49

0
0

0
0

0
0

01
02
+53

5',1 4 4L
70 16 B6
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RESUITS OBT.A.I}i-Ð
TO THE tr'OIIAG¡.j

,JABIE ffiT

TIIE A,PPIIOATION OF
ÁRBoRESOEIIS TRESS,

.E.ROM

0F c.
5?RÄYS
1950

Inseetic id.e Conc "

Seed.s examined.
Per eent
infested.

No. Per cent prior to
Non,, lnfestecL lnfestecl spraying

DDT
tt
R

n

Check
DDT

,t
TT

n

Check
3EC

n
n
n
Ît
Ît
It
n

Cheek
.Lld.rín

tt
ü
lt

Check
Ald.rin

tî
It
ll

Pyrenone
fi
ft
fl

Check

6"6
4.4
Q"4
2.9
0"7
L,8
L"Z
0.4
0.8
1"6
0.9
2.I
4,1
O t'l
3.9
0.7
4"9
2"2
1.0

2.6
1.1
z.g
0"9
L.4
4"9
1.5
2,2
g"g
Ðo
4"5

L3 "g

z Ib,/LOO ga1. 7ggn 425
" 554n 5gõ

+gg
5 1b,/I0o gaL 446n 695n 7Zgn 239

60
8 1b./LOO gat" g5on 5Zgt0

!? 984
5 lb./LOo g€.1" g?5

u 23?-n +29tr ggg
9ZL

e Ib./l-}o ga1. ggg*o
rf 4ZLn 835

2L5
õ 1b"/100 8a1, 4?,911 426n 43l-n 45',1

1,5 lb "/100 gal " g]t,l
n 424n +45¡r 555

255

+9
19

4
LI

3
6
I
q,

z
I
I

11

16
6
I
3

+9
ZT

o

11
10

5
4
6

2L
7
7

L4
L3
25
30

29,1
1,8
L,l
1.4

0.0
0.1
9.0
0"0

0.0
1,4
0.0
3.2
L.Z
0.0
0"0
1,0

0"0
0.0
0"0
5"0

0.8
0.0
0,0
1.9
0.0
0.0
1,7
t7 It
a)o t



53

T.A.BIE XVI (eontlnueå)

RESUITS OBTJ.I}{EÐ FROM TM ¡JPITCJ.TION OF S?R{YS
1950rO TEE }'OIIAGE OF C. $.aBoRESCENS TREES,

Seed.s examineil
Per eent
infest ecl
prior to
spraylngInsecticid.e Conc,

No. Per eent
No, infested. infesteü

Pyrenone
n
n
n

Cheek
Pestox

n
fi
n
il
,ft

õ Ib"/100 gaI.
rl
n
Û

pt,. /Lo} gâ1"
n
n
r1

pt./loo gal.
n

6L4
0

250
490
478

0
0

62,5
+57
564
65?,

r(o

0,4
¿.0
3"5

o"B
0.4
0.?
3.6

Lr.4
0.0
2,6
0.0

0,0
0"0
0"0
0"0
0.0
0"c

z+

I
10
L'I

5
z
4

1e
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Cultural oontrol

The d.ata Ín lable
of ad.ults from infested.
pattern very similar üo

XlfIf o pâge 55 show thaù the emergence

seed.s covered- with soil followed. a

fha6 from uncovered_ seed.s"

Sunuary

1o caragana is a very important plani in the prairie
provinces. rt is used- more extensively in shelter belts
than any other single species of treeo

2u The earagana seed. chalcid- was first eneountez.ecl
aË Inclian Eead., Sask. in Ig+7,

3o The insect oceìr.rs quite generally throughout the
prairÍe provincêso

4. rnvestigations showed. that it d.estroys a high
percentage of the seed. of c-. arborescgns, c, frutescens and.

g" pyæaeg" Ib is of economic irnl,ortance in connection with
caragana breed.ing work and_ seed. prod.uotion"

5. [able xvrrr, page b6 shows the approximate period.s
the

off year d-uring whieh the d-if ferenü stages of the chalcld are

Bresent, Ad.ults emerge over a period. of about six weeks

during June and- Jury, and. rive for slightty less than bwo

weeks" The eggs are laid. soon after the aùults emerge and.

hatch in five d.ays or more" The larvae are present from the
latter half of June untir the ratter harf of May the forlow-
ing spring, a perlod- of approximately 11 months" The pupal
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TÄBIE jr\ÆI

D-A.rtrY H',{ERGEN0E 0F clrarcrÐs FROM TNFESTED smDS
covEREÐ I{ITH S0ü, 1951

Coverecl wÍ th
Covered. vuith
one-half ineh

Date
üheck one ineh sofl soilrcffiffi

5
5
7
t7

18
18
15
19
ZL
15
2,O

18
11
I
4t

3
.4
tz

6
I
5
I
4
2
1
I
,

June 14 5 404
506
606
707
527

104L4
6+10
511]6

16 10 26
168a4
210]-2
969zB10
5162L
SIOIg
2t315
51924
2911
156
123
145
]I20zz

04+12s
505
729

15918,lzg
5510
819
LIz
129
096
156
669
101
336
2911
2911
9I518
9710
145
z?9
011
L01
000
000
101

1541
1652
L'rog18L4+
19L26
2L105
2,2 6 16
23147
2649
27515
506]-2

JuIyZ4Tg+&
402
512
61s
748
924

102611 sz
L2 1T
Lsl8
t402
1601
L7 10
1802
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IABIE )rruII
APPROXIMÁ.TE SERIODS OT THE YEAR DÜRT\TG I¡¿TÍICH TTTE DI'!'FERM{T

STAGES OF THE CÀRAGÀNA SEED CH4.ICTD ARE ?RESEIfl'I

stage June July aug"sept,OotoNov,DeeoJan.Feb"March april May

Ad.u1t

&e
larva

?upa
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stage lasts for a perlod- of srigbtly nore than two weeks,

6. .a.rtifielal control measures have been carried. out

in an attempt ro prevent infestatÍon and_ d-estruction of
earagana seed-s. BHC and. ald.rin applied- as sprays to infestetl
seeds on the ground. gave good. control of the chalcld."

Ðprays applied. to caragana foliage to prevent aùult
oviposiùion have no6 yield.ed. satlsfactory results,



CHAPTER TII

OTHER INSECTS J.TTACKING CJ.RAG.IÌfå,

Caragana aphid., MaeroUþhum caraganae (Cnotoù. )1

From reports in the canad-i-an rnsect pesb Review it is
apparent that the earagana aphid. oecurs generally on

caragana throughout 6he prairle 'provinces" patoh (19õB)

reports that the aphid. feecls on calagana arÞpqescens and.

c. pygmaea. [he writer has observed. lt feed-ing on these

species and. also on C, frut€sc€ns"
strickland- and. Hoeking (rg0o) say nNearly every year

a elose examination of oaraganas wirr show ürat they are

rightly infested. with sma1l green prant-l1ce. Occasionally
cond.ltions are sueh ühat these becou.e excessively numerous

by nld--Jür€" -4. heavy infestai;ion resul-ts in all of rhe

leaves falling frorn the'bushes, which remain for the rest of
the suÍrmer as bare as they were 1n winter. Ï-ortrurately, this
oauses no Bej3nanent d-amage; in the following year the bushes

w111 resnme their normal luxuri.ance of growth and_ fol-iage.rl
The aphid-s seem to prefer to feed. on tend-er young pod.s and.

foliage as shown in Flgs. 11 and. L2, pâg€ 59"

10"d.u" Eomoptera, Family .&phididae,
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Flgure 11. Aphld.s on a caragana pod.

Figure 12. ÀBhid.s on netv
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A.ecord.ing'üo Strickland.

thought that aphid-s infesting
alternate host.

and. Hocking (1950) it is
caragana d-o not require an

Natural control

larvae and. ad-ults of the convergent Iad.y beetle,

I{lppod.amia convergens Guer. have been observeû to feed.

freely on the aphiets. Fig" Lö, Bage 6I shows a larva of

this specles feed.ing on caragana aphid.s, The two-spoti;ecl

lad.y beetle, Sdalia bipunctata (1" ) is also pred.acious on

the aphid. but was not observed. to be present in as large
numbers as the eonvergent lad.y beetle,

Artificial control
The results of artificial control experi.ments oarried-

out at Ind-ian Eead-, Sask" (d.ata unpublished.) are shown in

Table XIX, page 62. These d.ata show that parathion (15 per

cent wettable powd.er) usecl at the rate of 5.ã ouiloes ln 40

ga1. of water, or lEFl {40 per cent emulsifiable concentrate)

used. at the rate of flve fluid. ourrees in 40 gal. of water

gave satisfacËory conbrol"

Blister beetles2

Pred.atlso of the larvae of bllster beetles on eggs of

Z0rd.er Coleoptera, f'a.lai1y Meloid.ae"
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Figure 1õ, A larva
gens feed.ing on

of Hippod.amia conver-
caragana aphid"s"
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TABIE XTX

INSECÎTCIDES USED ¿,GÁ.INST THE CARÂGANÁ. Á3TTID
aI\ID RESUITS OBTAINED, 1951

Insec ticid.e

-As.t. used- in
40 imperial
gaI. water Resu1 ts*

ÐDT 2õtþ ernuln corlo " ZO fl" ozo not effectíve
Parathlon Lï/o wopo 10.? oze morüality over gSfo

tl lt 5.5 e7n n tl ntr n 2.1 oz" not effectivetl lr 1.7 oz. n ü
TI$P +Ú/¿ emul. eoneo 5 fI. ozu Bortality over ggf,
R sr g fl , OZ. ü rr rl'
n . .-j Z fL. ozn û.ortalityneargg/o

Nieotine sìrlphate 4ú/t 6.'l fI" ozn not effeétive

*980/o kilI used. as stand.arù for effeetive control.
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grasshoBBers ind.icates that they are beneflciar in this stage.
From observations mad-e by Horsfarl (LgLg) it was found. that
about 25 per cent of egg masses vüere d-estroyed. where
grasshopper eggs were abund-ant, Hov,rever in the ad.ult stage
the inseets feed. voraciously on prant foliage and. flowers,
and. are resBonsible for consid.erable d.amage. They aBpear 1n

large swaru.s in localized. areas causing consid-erable

d.amage within the area ln whleh they are feecling, but d.o not
usually cause much d.amage over large areas.

Host plants

Manssn (rg+s) says that blister beetles feed_ on a wid.e

variety of broad.-leaved- plants, with some species showing a

greafer range of hosts than others. rrThe chief plants

cLamaged. are potatoes and- legr:-mes, but the food. plants rray

vary from cabbage to ash trees and. includ.e alfarfa, crover,
beans, peas, potato, tomato, sugar beet, squash, astero

calend.ura, sunflower, honeysuckle, earagana, âsh, wild_ rettuce,
Russlan thistre, mullein, and. many others.n Mitliken (rg¿r)'
says the beetles may feed. only on the petals and. pollen of the
host plants" 0n &any plants however they d.evour the foliage
and. when present in large nu¡obers, may corlrpletely d_eforiate
the plants. Twlnn (1938) says that several_ speoies of blister
beetles inelud.ing lytta nuttall!i Say and. ÞIacrobasis

subglabra Fal-l llinterfered- consid.erably with the successfu]
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establ-ishment of earagana shelter bertsn in the pralrie
provlne es 

"

General biology

Blister beetles have a d.evelopmental history clifferent
from anô more eomplex than that of other beetles. fhe

comprexitles of the life eyele have occasloned- the name

hypermetamorphosis for i;his type of d-evelopmenb"

Aoeord.ing to Horsfall (l-g4g) a1J. the commou. speeies

lay their eggs Ín naruow tuburar cavities in the soil. The

cavlties are macle ln flrm soir about one inoh d.eep and- the

d.iameter varles with the slze of the beetle eonstruetlng

the tube" The femare lays from 50 to 900 eggs in tJie bottom

of the tube and- thea covers the eggs with soil areù tamps

1t d.own with its head..

The time spent in the etg stage varies with d-ifferent
sBeeies' ltr1bh some the average tlme 1s nlne d.ays while with
others it may be as much as 80 d.ays, [{ost of the eggs in a

single nass hateh within a few hours and_ rhe young âr€

eallecl- triungulln larvae, These larvae eoü.e to the surface

of the grounð and- ru¡ abouË searching f'or an entrance to a

grasshopper egg pod.' r¡¡ibhin a few d-ays of the conmenoement

of feed.lng in an egg pod. the larrra uncl_ergoes its fjrst
mou1t" The i-nsect completes its d.evelopment in seven instars
wnich includ.e three d.lfferent phases (Ilorsfall, ].g4g), The
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first phase is a feed-ing period. in which grad.ual changes

oceur throughout five instars" some ehanges in bod.y shape

oecur but the morphologtcal changes are s11ght" The

seeonö phace 1s that in which the coarctaie larva (sixth
instar) remains d.orrrant" rt remains overwlnter ln thls
stage and. oecasionally over two winters" The third. phase

also eonsists of onJ-y one instar and. resembles a rarva of
the flftb lnstar so mueh that it is hard. to d.ifferentiate
betweea them" This active non-feed.ing larva changes to a

pupao

Ash-gray bllster beetle, Bpicauta fabricii (lee.)

Gilbertson and. Irorsfall (1940) d.escribe the ad_urÈ as

having nan ash-gray color alr over the bod.y, includ_ing legs
and. head-" rhe und-errying color 1s black r¡¡lth a covering of
minute whltish bairs" There are no marks such as lines or
spots"n The orlglnaL d.escription given by leeonte in lg5õ
was published. ln the ?rooeed.ings of the é.ead_emy of Natural
$clence, lhilad.elphla VI, page g+3,

T,eng (rgeo) says that Maerobasis unicol0r (ruy.) and.

M' cinerea (nan.) are synonJrms of Epicauta fabricii (lec.).
Sror¡n. (rg+o) says the lnseot has been refemed_ to in liter-
ature as lytta cinerea Fab'n cantharis cinerea (Fab.¡,

lytta þÞric1jt treco and. tytta clebilis lec"
Brown (1940) says that rfmost of the references to

unicolor in the literature of economic entomology ap-oly to
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this sBeeies u'hleh occurs from North Dakota and.

Massachusetts to New Mexico and- Georgia" rn canad.a it is
aband-anü in the most southern parts of A1berta,

saskaüchewan¡ ând- iúanitobao but it is known in the east

only from the lake ijirle d-lstrict of Ontario.rl

Black btlster beetleo !,ïricauta pennsytvanica (peg, )

Horsfall (tg+g) quotes Blatchley ín ðescribing the
ad-ult as nElongate, srend.er" uniform blactc, opaque, crotheð

with fine, short, prostrate blaclc hairsn¡r This speeies was

originally d-eseribed- by De Geer ín 1775 anå the d.eseription
published. in Memoirs pour servir a lrhistoire d.es rnsectes,
Stockholß V, L'175" leng {19e0} IÍsts ihe following
synonJrms u¡hich existr Epicauta atrata (Fab,¡, E, coracina
(I11,), g" nigrq (üiooùh,) aad- E, morio lee"

Caragana blister beetle, l{3g3:qþes:is sulglsþra .uall

Brovrn (fg¿O) says ttlhis species may be reeognlzed by

its trury black color and. very ind.istinet vestitureur This
species was first d.eseribed. by Fall (Lgz?,) from a series
taken from Ed-uaonton, Alüa. and_ Red.vers, Ëâsk"

With regard. to its d.istribution in Canad.a Brolvn (1940)

says rtthe inseet is abund.ant in a.lberta, saskatchewan and.

Manitoba, extend.ing as far norih as Erìmontonu the type
loearii;y, in alberta and. to Berens River in Ïrfanitoba"n
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as I{acrobasis nurina
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this species has also been referued_ bo

(I,ee. ) .

Nuttall blister beetle, lytta nuttallii $ay

ThÍs species was d.escribeù by say and- the d-escriptlon
published. 1n the Journar of the Aead.emy of Natural science,
Philad-elphia rrr, L823. leng (rg¿o) says thaù tytta fulgifer
{lee,) is a synon¡m. of this speeies.

lhe insect is quite conmon and. some years it is very
nrrlnerous and. d.estructive" Twinn (L934) says tt is rrthe most

consBieuous and- important speciesrt in the pralrie provinceso

and. attacks wgaragana hed.ges, beans and. other }egumes.w

De Gryse (tge+) d.escribes the ad.ult as na larg€,
haad-some beetle with plrrIn coroured wing-covers glossed_ with
gold." The head.u thorax and. abd.omen. are metarric greene the

antennae blaek, the legs d.ark purp1e"ft

Control

a nu¡nber of d.ifferent insectietcLes have been tried.
against blÍster beetles" Although some authors still
reeoÍ¡nend. their use, it appears that the arsenieals d.o not
give gooct control. Ðletz and. zeisert (l9g+) found. that
bariu¡¡. fluosilicate rwhen usecl. one part by weight anù d.lluted.

with four parts by weight of flour, talc, or elay gave a
uniforml-y hlgh peroenùage of kill in as short a time as 34
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hours"n They found. bhat lime used. as a d.iluent d.eereased"

the toxleity of the barium. fruositicate and. that nei¡her
lead. arsenate aor calcium arsenate nappr=oached. bari.r:m

fluosilicate in insecticid-at efficiency against blister
beetles,rt lead. arsenate applied- as a spray at four Bound.s

1n 100 uus. gallons of water, and. as an und-ilutetl d.ust was

rrlneffeetive in killing or preventing from feed.lng.rr

Gilbertson and. Horsfall (rg+o) found. that barir::r. fruosiri-
eate d.ust gave good. control but say that better results
are obtained. when it is applied. in such a way as to hit the

beetles as well as the foliage"
Brown (fg5f) says nthe fluorine poisons, cryolite and.

barium fruosilieate, Ln z5 per cent d-usts appl-ieô at z5 rb./
acre are able to give quiek control,n

West and- Cam,l¡bell (1950) found- that a spray of 0"4

per cenb suspension of a five per eent ÐDl Bowd.er gave 93.5

per cent, kill of Epioauta on potatoes after three d.ays, .A.

lead. arsenate spray of the same conoentration gave 6"6 per

eent kill after three d.ays, .a throe per eent DDT d.ust ap-

pl1ed. at 20 pound.s per acre gave good" control,
ñnith and. sullivan (1940) found. that the most effect-

ive spray against the black blister beetle was none

containing pyrethrum extract (pyrethrins 1:b000) and. d.errts

powd.er (rotenone 1:4000) whlch kirled. 91"6 per cent of the
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beetles. m lftren the ûerris powd.er wês ¿red- alone it kÍlleù
only 11.1 per cent of the beetles,

Dustan (1940) says nin saskatehewan it has been found.

that a solution of epsom salts and- water ( three tablespoon-

fuls to one ga1lon) aets aa a d.eterrent to Nuttarlrs blister
beetre r¡ûren sprayed. on the foliage of plants on which these

lnseets are feed.lng"n rn .a.lberta a nd.ust eo&posed. of one

part of paris green, o&e rarù of d-erris (4 per cent rotenone)

and- 10 parts of hyclrateð lime, by voh¡]Ile, has given most

satisfactory contrsl of blister beetles. n

Manson (1948) says DÐl and- chlord.ane ean be usecl

effeotively as five per oent d.usts at z,o to 25 Bound.s per
asre. They also glve gooil control as sprays when 1.5 pound.s

of the 50 per cent wettable powd.er is used. in 40 garlons of
water.

GrasshonÞers*

fmporta¡rce

Grasshoppers are rvorld- wid-e in d.istribution and. are

founit ln all the provlnees of canad_a" lhe most d_estructive

sBecies oceurri.ng in the prairie provinees are: lesser
mígratory grasshopper, Melanoplus mexleanus mexieanus ( sauss.¡,ã ;

two-striped. grasshopÞer, M" b1vlütatus (say¡õ, and. the clear-

50"d."" Orthoptera, Fanrí1y .Aerid.i.dae,
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winged. grasshopper Camnula pellucÍd.a (Scud.d-" )4,
Record.s show that outbreaks of grasshoppers lasting

for period.s of four or five years, have occumecl in üre
prairie provinces at intervals of 11 years since lgg5" .at

tlmes they bave been reported- to cause fairly consid.erable
åamage to the foliage of caragana.

llfe hlstory
rhe life historles of the eeonomie species of

grasshoppers are very simll-ar, although there is sone

d.ifference in habit, The winter 1s passecl in the egg stage
ancl hatching commences toward.s the enC_ of May or early June"

The n¡rmphs eomprete their clevelopment in about six weeks

and. ôuring this period. they moult fÍve times" The aürlt
stage is reached. in early July, when mating takes praee and.

the overwinterlng eggs are dleposited. in pod-s ln the soil.
The lesser migratory grasshopper oviposits ohlefly in

stubbre field.s. The two-sbriped. grasshopper prefers
oviposition sÍtes such as d_itches, rid.ges or banks sheltereû
from the wlnd. and. facing the srlrru However eggs of this
speeles may be found. in almost any of the locabions selected.
by other species. The elear-rn¡inged. grasshopper d.eposits its
eggs ln lregg-bed.sn in sh,ort-grass areas along road.sides,
head.land.s and. fence 1Í¡res"

40"d-"" Ortboptera, Family .&cridídse"
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Control_

ïf 1t fs necessary to exercise artificial control,
ald-rln appIleð at the rate of üwo ounces per acre is
resonmend-ed. as giving very good. control. wood. et al, (1950)

say the sBray shourd. be applied. to the prant foliage on v¡hleh
the insects are feecl_ing.

llhere it is not praeüical to spray, grasshopper balts
gan be used-" l['he formula for the bait used_ ln the grass_
hopper eontror campaign 1n saskatchelvan in rg50 aeeord.ing to
Arnason and. MoDonald_ (1950) is:

say¡d.us¡ 50 gal.miltfeed. -g Eäi.ehlord.ane concentrate å pfnt
The balt shoulù'oe spread. evenly on the ground_ at the rate of
not more than Z0 pound.s per acre"

Caragana Blant bugo lqpid.ea d.akota KniEhtS

This inseet was d_escribeô by Knight (lgà,g) ia
Entomologiear News. Knight says the male is 6,4 nm. rong and.

2o5 nm. wid-e and. the femare 6o9 mm. rong and. z.4 'nm. wid.e.
The female is more robusr rhan i;he male but similar in form
and- eoloratlon. fhe bod.y eolor is bright red., The insect
was naned_ afüer the Dakota fnd_ians"

The canaoian rnsecb PesË Review reports its occurrenee
as being quite general throughout the prairle provinces and.

50"d.*" Hemiptera, Fauily Mirid.ae.
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Brif ish coh:m.bia. rt is reported. as oecuruj.ng on earagana,

raspberrieso arrcl- strawbemies, but is not usually present in
sufficiently large numbers to warrant oarrying out artifioial
control lnêas¿¡ggu

Seale Insects, lecanium sÞ"6

scale insects of the genus lecani_uq have been reported_

to attack caragana. MaÐson (f gg6) reporting from lethbrid-ge
says the lrscale frequently appears on earagana but has

seld.om caused. injury to the affected. treesn. professor

ao v. [fitchener reports that the inseots oeeur on caragana

1n Vfinnlp€g"

1" The caragana aphid- is a co¡runon pest of earagana

and- is presenÈ to some extent nearly every year" rt may

cause serious d.efoliation but this cloes not appear to cause

permanent d-auage"

2" coocinellld. rarvae end_ ad.ulis aid- in controlling
the aphid. population' Hippod.amia convergens Guer" was

observed- to be more plentiful than other species"
5. Parathion and fæp sprays are effective in

controlling the aphid." pararhion is appried- at the rate of

SunnagJ

6
Ord.er Ilomoptera, I'alrily Coccid_ae"
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5"3 ounees of l-5 per eent v/ettable powd-er in 40 gal" of
water; TEPP at five ounces of 4o per cent enulsifiable
conoeatrate ln the sarü.e amount of water,

4o The blister beetles E¡ricauta fabrieii (lec"),

E" pennsylvaniga (Ðeg"), ÞIacrobasis subglabra Fall and.

lytta nuttallil say have been reportecl in the canad.ian

rnseot Pesü Review as eausing d.amage to the foriage otr

earagana" They may appear sud.d.enly ln large nu¡¡.bers on

caragana within linlted- areas. Because of their voracious
feecLing habits they will cause consid.erabre d.amage if
promBt control measures are noü exerclse(t.

5" -4. number of insectteid-es have been used_ against
blister beetles, but the most effective appears to be

bariu¡n fruosillcate applied. as a d.ust in such a way öhat it
stríkes the beetles as we]l as the foliage"

6. Grasshoppers are not cofiurrorr pests of caragana but
have beeu reported. to have caused. d"amage,

7. rhe caragana plant bug is reported. as commonry

occurring on earagaaa in the prairie provinces but 1s noË

usually present in 1arge nunbers"

8u -4. lecanir¡m scale has .been reBorted- on caraganao
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