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Activities of the Forest Insect Lavoratory, Winnipeg,
during 1946, were highlighted by the continued expansion
of the Forest Insect Burvey. The foree of insect rangers
was increased to seven and four transportation units were
provided for their work. A corresponding increase in
student help and extre labour to sid in the Survey rearings
agcompanied the growth of the insect ranger steff, PFurther
additionel student sssletants enabled the laboratory to
increase the scops end number of field investigations
undertaken.

A result of the larger Survey steff was 2 marked
improvement in our knowledge of ths distribution of the
more important forest insect pests. The distribution snd
intensity of such inseots as the larch sawflly, Jesck pine
budwor:, 8pruce budworm, forest tent caterpiller, bark
veetles, brongze birch borer, sspen tortrix, smeriocen popler
leaf beetle, Llack hsaded budwors and the yellow hesded
gpruce sswily were thoroughly resorded.

Ureater waphasis wae placed on lsrch sawfly
investigations due to the gontinued sericus nature of this
pest. A new project designed to study the effect of water
levels on lereh sewlly populations was initisted, and is
to be expended. Chemic¢al control studies with DDT snd 666
were also sonducted and pasrasite surveys wers intensified.

Another new project to study the importance of biologl~
esl control of the spruce budworm wes undertaken in the
S8pruce Woods Forest Reserve, Manitove. The ultimste objective
is to determine the wlue of ths present fectors snd the
influencs of new parasite, predstor snd diseasse introductions
on the budworam populetion in the sres.

The work on the Jsck pine budwors and related studies
csrried on st Hewk Lake, Onterio, since 1937 was trasnsferred
to & new permanent site in the Whiteshell Forest Reserve,
Manitoba, At the new site investizstions on the effect
of jack pine pollen on the epldemioclegy of the jack pine
budworm were continued as well as studies on host selection
and hyvridigzation with the spruce budworm.
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The most lueportant results end conclusions on the
aforementioned projects are presented in this report. A
shortags of trained steff during the winter months
prevented snalysis of all data obtained during the sumser,
but time was found to summarize those rasults easentisl for
the intelilgent planning of projects to be continmued in 1047.

At the present time and for the next few years, the
lsck of & sufficient number of trained and ezperienced
personnel ls bound to be & serious handicep in the develop~
ment of & full scale research program. Nuch of the work is
being performed by undergraduste students who will require
ssveral years to obtain the necessary mininmum scsdemic
qualifications for research in entomology. When, howsver,
this objective 1s achieved, we can look forwsrd sonfidently
to significent result s. In the meentime 1t i1s hoped thet
this ragart wlll be Pegarded with dus recognition of the
difficultiea inherent in a repid steff expension,

Respeotfully submitted,

Offlcer-in-Charge
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sha soubtibesst Lrom HOScLOUryg. burrouldiihyg this csatre of
heavy defolioation, there w#ae ab ares ol mediue dsfolistion
#050h bsguame lignter on 1lvs ¢ el sound .ries. Little or
0o defolicvion sas noted west and aortheest LT0m HoUgsidn.
Qo the peninswia between casbow shd rlasser suys, tisre
Wall G PeapOtLy® Lul neavy ludesbalion. POp o Al was neaviiy

%tab%&ﬁ around Laxe b, UBOIgE, Oh KoGse isleng and tarougi-
sut giripy «v wmiles long oy 13 «lies side, slong the eastern
shore of Lase wihnlpe., south ol She Buarross. bince there
Wb a ligut AQan%at .06 =k Berens nlver, 1U seews probavle
aat Lne tent u&uﬁryixldr was present along the saoure line

. Berens Alver %0 wae Narross. Une larva was founu atb

Littie Grang suplis, avoul v miles uy Whe Berens Hiver
©:8% 0 Luke #lnni eg.

SoLliectionag witaoul regorts ol duansgé sele reveivad
iros Hed Aovs Lase Lo bhe fnltescell Forest Hesa¥ve and
Iroa Hulbeaculi.

HO Q0LIECL.IOLE «.Fe TeCelved [Xow buskalCheuwah and
ouly one was -eut 1o frow sloert. (Golemun, aslta.).

S Y L ., g .
woiiections
gﬁ.jﬁ.ﬁigf}ﬁéﬁi'no--uc‘na..ooutqtd--tae.oi ;§
,i;}.-i)“ﬁi‘%&oc"ti'es¢&~»nwntyu....a.-‘.. z

SPECLAS AUT GAUSLRG o Ai0Ub THJURY AT Ths FRESENT TIxk
i"ﬁ‘iz? &.ﬁ %f‘ri’g TQ ‘‘‘‘‘ uﬁf ;i:?wd »4}' L‘Gi%&? ;313

park decsles=—several looslleed infestations of bark
beellcs were Feporsed Irow ine piaius region of albertu.
Ti.uer Inspsctur T. i. Hamser cent in o sasple of 1. sp.
collected from oyihg woite spruce at GPand Frairie. a4
beetle, Lesndroctonus sim iex Leo., ws8 fouad lu CGiberiun
larch ot the Ullver Nursery near Lamonton, bub sne in-
ivatetion 18 Delieved to e of 4 secondary nelure. 4t
Pabarrag Foriac® in bpe 1uf, XEB. g, we otk kﬁi-, & larye
percentage ok bhe tlmusr «08 TBLurled dend o dyings. A
Sy L€ ai spruce lfrog the area h»h%ﬁ;ﬁmﬁ u*xh %@rx ogetles
L B TR TR | &i&hh., G1y s ba i HanRe ; and
¥ SRR T T vmvaﬁzimwtiun of
ﬁulﬁ Qh@&f&ma 1w ,1 Dhoa 1of ‘ya; Both ol the loregolng
inivasiations «eleé rw,wfawu by Wne Lirector of Furesliry
i{}? i3k tm, ?' £ ""“"”"Q ‘$ilie ie &wﬁﬂ&zh;iﬁ,sfmxig Es@@:’ 9533.3‘*
Dara 02oliss Tevelven ol fnmd?%ﬁ from syruce windialls
Wb Froaifle o veEre A Large pumoer of buotles, jendroctony
gpea seie founu U Red Koes Luke ik the noitesiell Forest
Heserve of A 00 80bo, wut Lo signe of dasage were detested.




gollections
FUIRTY -1+ 1 T S E R R R R R R 1
G sE s BODEBEIL s ot et rirorennvrsrona s i
ﬁlﬂ@x’gh‘-oGg‘pe.«-aq;cotaug‘o.oue..:. :f.

Block=uvated Budwors Lag s Voo lula Fartie ).-—=This
1ase0t was sOnbbersd 1ightiy over Mool toba ang sablern
GoBhLenEvalie 1k dGaltous, three colieciiong were made
in bhe byruge Luoul Forest Heserve, one la tue Turtle
Gounbasn Forést Beserve, three in she Hiding douwntaln
Bational Para snd one Bear The Fas. Gne eolikostion wae
sent ia Iro. cach of the f0ilosiug plages i boshelohewani
Hucson Suy Junclaon, Frodrie alver wud hwlsa Lase,

Fas k Yo & "
Uoliect oneg
ERTIN T21 R N R R R AR &

b'ﬁ«;-ﬁﬁ:{%ﬁ{;g}ﬁw&ﬁigﬁiltt!caﬁ&!itosc-nqﬁtcnh j}

barge aspen Tortrix (jgons  k LadlC b CLEe e
Tois pest of poplur s.o soulved 1o several wrenss durliy
bihe seasun.e The sorst d sap® ocouirsd iun Whe jJada
Lunbein Forest Reserve ald Lo e arca sobaesn 0is
TLUEEVE @it iod € baaf i UnskabCoowias  {0l8 i€l roiler
CAUBEG LBAVAED Go.ag® i Bhe soolelic pelt ol e reserve
$oah il Lhe cuBbern palb, o maPieu de ree of wvsioli.lion
bolig preseut ia the Forwmer. Field Dillcer 4. .. reusl
submitted collecilions Ifro. L0u.l.F east 0F walge Laske,
Sashe, i reported tha. some .re.d In tils viclolty scre
Guspletely stripped of Xollagée. ce furiber reported toat
tie lalvar sere Leediug on «illow aud éven ou Lhe new
grosth o wiite §.ruce. 1o awdlvlion, one COLIEGEion. wau
wuace in toe Turtle douutadn Foresit Res rve of danitoba
Al auobther pear Vecorville, sSesk. Two seall Lofesialions
Wure sampled anu re orted lu asboria. Une s bheee wes Ll
P aber Lol Lat®s Fars, along the fig Colel Hiokws; in the
viginivy 04 . cLerien Lakes. Here, the trees were Fro. an
cishth %o 2 qurder cefolisted. The other Lnlesilniion «as
in the castle River Listrict ne.r Uoleaan. oitesied in tp.
G, Totw 24 o Shli a8Te, Loty iniesiul lon e senused alolyg
cotn siloes of e Bur.is Aono oBd tse Uostle Rlwer.
LABETHe LELOLLI LIOH 4ol sbOUL w slabecnib U3 Lhe bobal

volleub.ons

PRI A4t ¢ 1 I L L R A {
b he B B e e ¥ £
é#»‘#ﬂ« ﬁ}im‘-ﬁ%ﬁdk» [ S S L T I . S N I ) %

Bl

Efklﬁ}éﬁrﬁweop-»-*...‘.-..n“..‘.».,.....

14



snite rine seovili (plscodes sbrogl reck).-=Ligut
dame, e Lrow Loc.dized iufes.ations of Uhis seevili aus
ouserves nusr the Friscuer ol dar vasy la Hidliug douniuin
Eatloual Park. 1o Baskatehewan, wedvil dos.ge 18 ouserved
juet north of saskesiu on tne Hunging neart Rowd of
Frince sluert Hatlonal Park, ot asiss Lauke, ub daciownll,
And in the soutberd Lall of Lue « wow bade Fokect
Heserve. Lo AiDofla, ah lidesialion ol whie Engel sun
spruce weevil (Ehs80068 gngelaaidi Hopis ! soas Jound on
Lhgeleann suTuos in 1% Buboonsl Pulg.

P gy B R
LRLlelbions

g & B i

i&%&m&&i%gma&ﬁ-cﬁctioéc»otdo‘-f‘-a@ctio;n.- 1

Zfiimﬁﬁ&z‘igt&iﬁii&’iﬂlv-.».m...s.:.*..-9;;.;«‘, fw

ixiﬂéﬁﬁr%ﬁt’Gi*b»el-l¢hvt10)'gi&.-.ao,g &

Bronce Siroh Borer (4gFllus snaius GOTY J.=-in
initial survey of e Gowo & LY bhe oroa.e blrob Lorer
6 o¢ made 1o Sackotohbwan afxi alberis. I Frivoe slbort
Bavional Fark, 40 per cent of thé walle blren irecs along
e road Detweenh Gneresiu .nd Hanging Heort Laaes sore
dead oF asinge In adoorin, daau gasace from $ois
{ngect Was subed ali .loh the rosd fros kinuso (soulb
of Lesselr biave Lose) b0 vesblock (mortbuest of pdmonton .
bince 1t le prevalent lo thess Lwo Lreas, 118 borer is
LEOLLBLy present ia lolesinlion pIo ertions in other
carts of Lhese Lroviueed, abd i S ibova us “@ile

woliegtions

hexiﬁ?ﬁé%%‘}fﬁﬁﬁ&ii"ait-'i---t-ﬁnt.¢ygcaso :i
&iﬁ%!’%@&a’-“..o.,.,.........‘..‘...... }”

ro, iar Borer (bapcrds Gulo raba Say).=~Tw0 iniesb-
Ltions of this insect were found in Alburla. One ol these
gab DELP Rahaniskls (Bp. 24, Pge. o, +. HWh xer.) and
che other w.s oh Deadman's Filits, near Cunwore. Toe
latber Laiesialion, reported by Forest oanger J. ROVAGH,
pore w beavy POy ulation ¢f Dorers; nany Lress «ere shready
dead. :

golleCilong

o

gﬁi%@fgéﬁe-'v:ovcuaaaacoat‘guaqa-oaea.é
Balsas Fip aufly i‘mi%il}:.i,‘;.%g&wu &Qiﬁﬁﬁ.ﬁ E’imfk‘?‘,}-“"‘

AL Bl S GOLLEu.OLE OF buis luwecl sore obtalned in
Lyht, Lo Fepolts ol daa ere recelved. Ia 2u0l3004,
buie peBl was lound b o wiview, Bleld, Garlianu, Rooos
bake, blup @b Laog, ALverton, mtliern, Hodgson, Bissell,

15



Heu ROGE bLake, bosaplanigad Lade, sdagasmlig, Toluset
FoPvage ai Grons base.  The ke o shwluusan GOl lﬁﬁ“
tione wele wenb Lrom Ve Fort a4 .4 worue For: '
z‘;‘%iycn; 9 cnBaBoku, sadss Loke ahd ookt Lk
1eCbion OnLY s.s barsh du ssunliu, U punerion

Lé’&*%w Yohe

"&{A&‘l%@uaxfa'liU”‘Q.."Qn‘l!tl‘bung‘.i& ,&{
; - G B s cen g L
wd BB BL T iie s e s e e r e d s s ey s ey st Lk

f’si{) xaé’i'§£6.iit“l.i(t'i‘*ﬁ’q;qld..‘

Horr. ong gsgéwer%”

A TR U L I o ]
3‘;&& &,Qiuabeﬁg

Sod 00 Beavs i Lusb oas 1y sas o AP4Y

Golleotions

Sk, - e
LN N L e R N R R R R <5

M
; eolivgtions ol Liiss L1
of hese §ane
Luks hvor The Fas

SA0UK LOOpwd L flages «ria uuea.}.ﬁ-ﬁn&y

’L #ule Yeuu in Ldso: ail
Laododa,

: w#mg, LS
Hiver ang s 3obowne ).

:
s
IO B Te I s
B 0D il v e s s n s sacnsnesrsaseen st tancs f

pO%iu oo Fall i34
ﬁa;isaiiwua i @ai% iauﬁﬁt were waGe 1o dasitons ud

sl Pis f %ﬁﬁ LLLErIGEs QUULLDY
a seng LuLbe aTed s»i the
;:‘a}uﬁl‘{i Goilkeved
Dok sLL1O#, BRE OL.oDB oh M. b00L

EFE NN B -

ISEL IR 1o % A (%)

: F 3
;»;-gq.v.,.{&%\}vm,n-o‘olliunv‘lﬁancnnyOQlq-luc‘ oy

Beiny vle G overphiier \@yapaadds anbippa L Jeomno
PEpOl VB UF GuLaBUb kg o b loeuCl wore rooelveud
L ﬁ.ﬁf"&‘ﬁ)c

abunnn cadBi).

&;,ﬂ#?i Gk
~mTUred GuiivUlions ¥
SuRbal e FUSEEh Su Ve

G add ﬁsxwh‘~ AboeTh Botionsi & re) ans one fros
=5 % OO Gt Y e baiis Houst )

wi@, géi‘.‘ ¥




woslestions

x‘,'é;mi&aigt{«é’%)‘}t‘l‘nbi&ltns.butnv-&;ue-ﬁuas

L

R &
GRAPOLEEGIie c s s s s 0 s s e s a0 s . sk anae i
BALOUL LA e s enssersssarsstnas sttt saanrcan &

Ploe Torvolse ov le (oume gids cha==Tihls seule
spp@ale 0 nuve Killeu & lorp® nuaber i‘m Juts pine
i%mbf&}.iw 5 L bhe solbhiaii ,,aiﬁ i Lhe oannllands Foresi
Regerve ol d.nlsoba. e saddd Lree 0l ial Abk

in Eﬁﬁviiw&a&.kqb v opuddid D i wii&mi%‘ﬁg %ai*ﬁi Line cselssen Paiuys
yoahkd dde  Saedl, «0otlored lidlosietlions oxiov in
Fe@e LU, bede wl. o 8s0odl oRbofess s Lound e
Finey, sodliey vl W Hed Fihe Neserve. In bask.aio
g ollBCblui way kL ne P Friave siowri in toe ﬂﬁwu%g
Foreut neserve; o Snls aren e sunle L0pulavion w.s
BULow LODdads

LOLlegiions

o,

¥

i e g o
il GO s v s s s s e e s s s an s st r s s s s

LA

f P N T o]
- RS EE1 10 A R T N IR R A I

o

IO Fune.l alu Bl TR THsR0T pPiils

Ugdy=ncat eberpilloar (afcises gerosiveraua +1L0G).
-=Toie lnseut wes siswributed pencvraliy shrougacut
soubsern Muuibosa, Lub LN 0o Listauge aaB LY Fe ortea
in ig;a$§1€;”ﬂ LEPOL0OT6a0le.  VOLiechione were recelved
from Bird's miil, Turtie yountain Porest Aessrve, B, Tuce
FOCLE FOrent Hw8erve, Farcuping fore L ncserve, Riding
sowatala Habiona. Park, The Pas, dlssett .nd Kiverion.
EE COLIEULI0N, g . ””uﬁwﬁL-, skotehewan, eo0 Lrom
lignt ana Locali.ed outoseak.  everal nests ol the
purgdl sore Pogorbenn neal HLao il

vollect ous
&‘igg&;gg.wn T T 4

R L N I I A

”“un&ﬁ Geae S L oRS0VE 4l vﬁﬁxﬁﬁgﬁ GUEQK ) -
L w8 LBl suie PeCelved L¥os . '

Foro st Heserve (aiere o &igi;'& balestatiun

ai oGl LERom wypswayille in Monleobas  In
CULIBCLVIOLE wore revelived Ir ow une
Fiswed Foreost neoerve, oo Lrow prisce asocrd Bal.ouaod
Fare ohi OGE LTOwm FOR Loke, Luar aodusa Lose.e A1l

LHOLA sl eabda S can Cos eoliong sere frﬁw FEAT S
;Um. The alocflu Ol suLions, si. s 10, @,.0.0 ploe,
ﬂ%au imose Lo She QLIver Surse®y neor ;.”vu%uﬁ, L B By
aid ot Col€malie

k‘u@k&q i} i M
; Ao by adds, bwu

17



wollections

ff‘&iii'ﬁgm&ietvvtrtnnoratooinqqc&..a'oo :)
DAREABGIIHGIEs s e v s e s st va vy 4
&iiu&fr%i‘m'tﬂ*!«’llni:n'oﬁaa*nc.a.u,. ;}

Fine Heedles soxle (Quiun L3l L
Tao infesstat.ons of this adw@ﬁ% ﬁmxﬁ rﬁﬂﬁfgﬁu in ij%@
Gobi L delliOUas UG ol La8s€ wa8 wb SWan Hiver,
shisre Ioul Spluuve reed wele Lh.esied; Lhe by was
ol & goil GOULBG LEAL wiﬁﬁiyﬁ%; savre alk bhe ghite
§,TUCR LTues 4ole nﬁu@fﬁﬁf Al Gaad.

Uirileotions

i%»uj@t‘}{}\ﬁ’*"llﬁt.'bﬂqla—'li‘rt.t'.g* Fl

L LG8 L A «imaii{ﬁ {muﬁ&ﬁﬁﬁ duieilis &é‘}‘“”iﬁéifﬁ&%n
colivGolong of tuis losegl sefe recelvel 14 luse
Wsﬁwuuﬁ aiy Tupukia wi severe &wmaﬁﬁt Lis m&dﬁxﬁddg
$he Collections ware x@w@iveu from sasagan Bg,
Uypsuaviiie snd Fu?@ warry fuose from saskabtChewal
Came LIrod o lmﬁhﬂh%&a Fort L la worne Foross
HeBerve, JOori ; sosner LAaze, rudson

Bay Juncbion sud babtls naiﬁuﬁh. 1 alber®as, SLiB
FEst was bound al Lilraide, govalng Lake auc sl.ove

Laag«

idm .n_}.\ Ut Q‘ﬁ@

EECRIS 15 Fh 0 R S e A R R R R R R ’;'

e T SPRSIE TR o R R N R I i

L P R .
hivgﬁgtaﬂecn:oioﬂﬁqttiOI.C«--ttco-g- ;,

k> N e et st T oE et & C v R e e g o BT
Yo i@n=Loaugl o, lues ww;ikﬂ i»xﬁ@h&m@ @&as.;uais

Holie jJe==ii @aby avb s of the Frairie srovieoss Wis
vure weioiiastiou of euliiveted apruoe.

insael Guused

i

I% was pewerelly sistdibuled also tur/u-ﬂﬁma tie Foreateg

APEGE @l bROugn 0T L0 elghlLliCalt HumLeEa.

M danlhobn, G0Litw:uliy «vlée regelived Lro
douBLaln Hablonal Fakey GPsadview, gﬁﬁyww&@; w&é;@id“
nlﬁﬁd;y« &w&%‘&; ﬁiﬁlk«i, P iid WG mﬁi*, .*gié‘%ﬁ’uh;%ﬂ} umﬂ'&. viiwﬁ,
ﬁlf‘a& & ﬁi&};«}« ?iﬂa 3? ') A 155 S T 61 wli&i MRS e Edt e T FReY ]
sassabelowai %w&&%bm&@h@ Came L¥os LMMH L amlaa
F iy W‘.#ﬁ:a»& Lm&lt.&, ﬁ.&.;w&ﬁi £ “3..&‘3 jﬁ; L{}J@;
Heigntes, Friage Albrs Buu Ouug P ork ald ibe iﬂmaﬁﬁ%ﬂﬁ
Forest neseivesi Risbel, #‘xt % ola Gorne, heppel,
Ceaaow Luke oud Bly Aiver. Unly LHO GOLLELL.ONE wore
poKen i0 ALoUTPLL) ke b bhe U.okalos 8l winbiOh, anuth
0f Hooxy eountain ﬁwuuw adic She LLkner b usoho

>

¥

i

18



19

GolieGbiong
M uibiBObide vasrrs st s v vosssvnessoensann “."”
&kﬁxgjgigﬁﬁiﬁ"&g‘%}uathA"ivg;.‘udatainan.»tit- jz"

4’;1%&23‘;&&»-«::---t.nvc-&-oa-su-.&oa.

. adilow Leaf Seetle (uslerugella degora
vﬂ;}.m~;u§ peakes 1110w, Hoilli bebolans, GL CEnEral
SELLELEFAR, §48 @ Ba0ked DY Vhis vuesie in Lykb.
g*wwz adsas of tosnunl,s w9 o LU, Sae wlilow foliags
L5 BEELEIONL46d B0 & LurossdeOver appearance.  Fleld
‘ii ver ?. e whallol Pe,0P%et AU Lo Soshuhl B e ol
VBB O adka » owe ohid mer.e Flelu IR Y

%%%urﬁaia aTE de AacONellil asie €OLie0tlong and re-
copted Lo Lhe loaves were skeietonlesd ang brown in

" Teas cast 0f Carrot Alver. Tubre wore LBoaVy ublauks
BOYLH 0k n&hkﬁgih iu Fronue aibert Hutlognal Fals.
Flelag wisleer A. Habevs nobleed asavy w & in the
wlaBlyn avea snd éi%&ﬁ UEdicer de e Be ponson ln-
dgicated Bhes Soig indessa.ion satended uworto (o wown-
shily % .0d BoCbn b0 JuCKIlel Lase Lelween diasiyn
L& Horen povtielord.

In &asitolis, ode ad 1% v dound o wee Jugs
BRI Forust HUBLRVE. A dme T0rouaed? ay
gere Beoeh Lu Aluerta; one ol futee « .8 ued WLl
Lake, websgsh mdBon wad Ro onuoa .o bhe others
Wer® LELusen HY.v.n Laka and Galg.ry.

¥

SoLllect one

i%{é;ﬁé;*néilli-oniib’ﬂns.a«-»»-ow 1
N
fa i K ;biﬁﬁx S P Y L R I AP &

w?iﬁ&h w1dye binodt, 1osds 8 4 .==Oniy oue Gol-
leciiun of %a.s inseCs & . reuelved in Ao, LE oo
aufr@a on JuCa Llue ne.r &_naf, manitoba (b 1y

A me
Fipe aay siri» HEL e o

Colleotions

Bl R LB e v e s s s a s ar e s a e s R e e N b

BEALFICIAL 1.

:‘i%«i :& j“’?’@ s m»\»i ? i
1w palasliio va &u% 1@@&0$“ﬁuzu®ﬁ myfﬁ%% Bk W e
e 1{%»&5&%&1 b }‘ LEE iaw b&ﬁ% » bt wi@&gl FEEER wha I&Cxﬂ* &, Hanhie ¥




20

Lo bemoubh, FODY GnllY., é~*a&@,§¢§ Forest heserve and
Riding &ﬁhﬂ%&iﬁ Hutiobok Parke I6 la 4 4 Bha . bhle
at arasiie #3111 begoue 83 gsoicbhed and N 3.;:. 2 iow " @ XerGlas
BOA8 SBassule a0l ¢untrol on BLLs gmx ‘Liff ; .;:’Zg.sriiﬁﬁf

Losurvey of Bhe purasilbes ol boe
Baslly initiaied La Lyby, Wil ©apalilded
Gluge several wors infeutalion sress in
Farasitise Dy She Lorupeal sgecies, jesoleiug auligus
GFaVe, wail GBBELLILOU LY shsae@blion L sLwily Lalvaks
In dlding dountain Babloua 1 Park, sbere bamaratk 1s
LUPrEntly BOGeTryoing o beavy wuwlly allaCk, Lue Faie
of puaranltlem sus Lo por Celb.  hOwe 61, Lhe pafa=
Bitiom varled gre«tiy o Qiﬁl% enb Loeas, raaging from
& 0 uy per Cunt.  an I B widelY wiswributed
Parough 0bLer arvas Uk §Wuizﬁ , bub parasiilieed less
Bhan o per veunt ol De CoCuOng ©awiled. Toe effvobive~
Gess OF Bhis par.cdie la S¥0iling Wue Buwiiy L8
yimiﬁwﬁ die i}‘us},@‘& Wy r:m:mw studles woioh Indicuis Bhad
ﬁ,ﬂix&f gguﬁﬂﬁ *w kﬁa‘& Gunt ik L é‘;&l Situs wmf?fi‘fﬁ; i
L3 VLY LOBYE. Lol Ve Ua s ij.,,* wed i 1Yy ﬁﬁiwﬁm
i rﬁtgl Tii ey w~2@e @UOLULbLLew ULl bue BULVEY iu
Gadliy Lolvaes from Hiulme wouab ol BxUioukad Farg wd
HIVG D UL

aaz‘ %#{) '»}‘w?k *

T s,e0ies ol o ruce LUUROTE puls &;tan s e
relessed Gurlug he seaLOnL i the bpFuse Joous Foresk
Hegerve. OQoe ass bhe g roaitde 1Ly, Ceromusla
,&m?}.ﬁ «;t&\su%‘; T, hu the otber wau zb?ﬁirt}ﬁiﬁtﬁiﬁ

¥ T8 Ohe s o pobeblive succesgfully used in
Grisisn Cosumblas

CtRales noo b pPogress BLOw LG nedtian of

toe 5. uce LDUUwOLs {apend 8 Logii ¥l &3
wgiii«i{}% %»vi?”% i‘%}&f@“:@o BROSBEVE was D ‘
: §%

17703‘?&& "@«w,}t fa.pr%

& as

slk& ;@n&
W : 2 ; ED R iy w&i«zgi I’w&
in the larval m%mhﬁ ﬂi %hﬁ pUugie e Hr oant
ﬁ‘l L 3 g GG L Len wvu o bhe o Lfen sule e ;(’M:»i %i '?w’ﬁ;
Phe pring ekt velng Lhoupleciic senyulslion Hay -«

i GuRG

b




4lso noteworthy in the nyruce 00uB FOTeBL HRemerve
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A+ Btatus 1946
X Jack pine budworm (Archips fumiferana Clem.) (Pyfe)

Apart from & medium to heavy infestetion in the Sandi-
lands Porest Reserve, and z smell medium Infestatlon in the
whiteshell Porest Reserve, Menlicba, this insect is eitiher
on the wene or sbsent. The Sandllands infeststion, however,
covers prectically the entire reserve wiih very heavy
defolistion in evidence in the c¢entrel portion north of
Hesdguarters. Indeed, defoliastion wes 80 severs that some
mortelity or heavy stageing is entloipsted. The Wnhiteshell
infestation fringes the trans~Canads Highway from Rennie to
the ¥snitoba~-Ontario border, while a smell outbreak at
Seddon's Corner continued at reduced intensity. 4 light
populetion covering s smell arse was sgain present st Cowan,
northesst of the Duck Mountalin Porest Reserve. One larvs of
this insect was found near the Elk House Administretion site
of the Port & la Corne Forest Reserve in Sasketchewwan, One
smsll semple wes found on lodgepole pine in Alberta, nesr
the Clesrwater Ranger Station, 45 miles south of Rooky
¥ountain House.

2. Spruce budworm (Archips fumiferana Clem.)(Filuk)

The spruce budworm continued at its usual moderste to
heavy intensity in the Spruce Woods Forest Reserve, Manitoba.
Practically ell white spruce stands throughout the area
contelined some budworm larvee with hcavy defoliation being
restricted to s everal widely scattered "islanda". By far
the heaviest feeding occurred in stands west of Carderry,
south of the trens-Canedas highway. Scoteh and Jack pine
plantations in the midst of this hesavy budworm eres were
completely free of defolistion. Beveral white sprmuce
permenent ssuple plots were established in this locelltiy
to study the effect of defolilation, and investigations on
the possibllity of using blologicael control methods were
begun. A small infestation in moderate numbers wes disgovered
&t Pine Ridge, sbout 15 miles northeast of Wimnipeg. Four,
semples were found in and sround Wasssgaming,. The expsoted
increase in the spruce budworm population in eastern Mani-
tobs failed to materislize, Dut continued vigllance to
detect its presence ias necessary. No samples of budworm
were received, nor wes any svidence of budwoym feeding
noted on aﬁruaa or balsam anywhere in sastern Menitoba
between Lake Winnipeg and the ¥anltobe-Ontarioc bdorder, Ho
ssnples or algns of feeding wers reported for Albsrta or
Saskstchewan,
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Be Biologlcal Control of Archips Pumiferana Clem.

1. pdudworam Pupel Survey

(%) introduc tion,

In 1946 collectlons ol budworm pupse for this survey
were confined to Menitobe aress of infestetion. The Zast
Hawk Leke infestation whioch had been ssmpled every year
since the Inception of the survey could not be included
thls year owing to the scarcity of pupse in the region.
£11 pupae were collected Ly the stafi of the Winnipeg
laboratory.

{b) Areas Contributings

The number of study ar as was reduced to three in 1546,
Collections were continued frowm Ssndilsnds Forest Reserve
and from Spruce ¥Woods Forest Heserve. & coilection was
msde Lor the Uipst time near the new fleld station of the
rinnipep Leborstory at Red Rock Lske in the vhiteshell
Forest Reserve. Pupse from S.ndlliands end ¥hiteshell
forest Reserves were of the Jjsck pine form,

8pruce budworm were collected In four sepsrate regions
of the “pruce Woods Porest Reserve where = moderate to
hesvy infestation is present. Separate records were kept
for sach region and the informetion about parssites of the
budworm thus obtszlned will bs .incorporated in s biological
survey of the Reserve commsenced in 1946, The four reglons
which were ssupled were locsted in the Reserve as foilows:

Ares Ay = in the north-western part of the Reserve, near Onah
Areéa Ag - 1In the north-western part of the Reserve, nesr Onsh
Area bg - on the northern boundary o! the Heserve, nesr Carberry
Area Cy - gentrelly lecated in the western part of the Reserve

Areas Hg and Gflfurtheﬁﬁ separsted of the srsss,were
approximetely 10 miles spart.

For purpoases of compsrison with the results of formsr
Jears, 1t shouid De noted =t fres ), known as the site of
originel Infestetion, wass the spproximate source of sil
former collections of pupse msde in Spruce voods.

Tavle I indicetes the source and number of pupae
recelived in 1946, '



TAELE 1

Source and Number of Fupse Hecelved in the 1946 Sudworm Parssite Survey

m or - 3? .ﬁt 92-
iL.ogelity Collsector Company glilegtions | Pupse
SPRUGCE BUDYMORR Forsst Insect
spruce foods Forest Reserve Investi gstions
: ires bk HedoHuron, BH.Filuk 1 223
Area fg H.R.Lejeune,.R.Yong " 1l 218
Aras g R.H.Rarker " 1 1614
Eree {:1 ¥ i 188
Irotsl for Reserve 2,24
JAQK PIRE BUDWORY
Fandilends Forest Reserve T.C¥eGulfin,P.Piluk " 1 561
Phiteshell Forest Heserva, Ru.R.Le jeune,H.3.%ong
Red Hook lske H.B.Barker,v.",Blaeck & i 657
H.Pyfe, J. Costs j ==
Fatals 7,457 H
&g
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(e) Organlzetion:

| The revised "Directions for the Budworm Pupsl Survey"”
which wss Iinocluded in the 1944 Ammusl Heport, Papes ™3 to
49, was followed for procedure in 1946,
{d) anelysis of Datay~

(1) Paresites reared

The [following perasites were rsesared from Ludworm pupse
in 1946. The species :re listed in order of sbundsnce.

EYHERKOPTERA
Itoplectlie conguisitor (Say).
60;enes Neriolus Lress.
AmDLymeIus verd.ter Nort.

——

Peychophagzuse tortricls Br.
‘¥a¥§aagie§§a BDe

Brachymeris compsilurae (Cwid.)

In edditlon thers were seversl specimens of an unidenti-
fied chelecid. ‘

DIPTERA
Phryxe pecosensls (Tns.)
zaniiii

= g ¢gaesar Ald. ( )
adrémyls ssuncersii (wiil.
ﬁs&a&f%ia gysfe Wik .

The aress in which escl: speciss of dipterous psresite
was regovared are listed below. 211 sdult Diptera have
been ldentifled but thers still remelns s number of unidenti-
filed puparis which, sfter being placed in cold storage lest
Dctover, are now belng incubated for emergence.

Specles fandilsnds Spruce wWoods #hiteshell
Por. Res. Porest Hes, Por. Res.

Phryze pecosensis (Tna) -
%angfiia Caesar ;la.( X
‘adremylis saunderali{wilil.)x
ﬁ@&ﬁ?i%la pyste VWlik, -

MM
o R M
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(11) Pupel parssitisw for 1946:

able 2, which follows, shows the relstive perasitism
sccording to arsa. Ounly the mortelity caused by psrasites
is taken intc consideration snd persslitism percents.es are
pased on the totel number of pupse received » minus those
dead from other causes. MNethods used in the esleuation of
paresitism and naturel mortelity follow those used in 1542
which are set {orth In the 1948 innual Report, page £6.

Table 2 shows the percentsge of pupse parssitized by
chaleids, but not ths sgtusl numbers which emerged from the
pupae. Thess figures sre¢ glven in Teable ™, wihich shows in
addition the oecurrence o apecles in esch ares.

# Por Spruce voods Forsst Heserve the number of pupse
received was reduced DYy the number ol pupee damaged
by & predetor Dloryctrias reniculella Grt. Predaetion
by this specles was notl sesn in other areas.




PERCHNTAGE ¥MORT

TABLE 2

ALITY OF PUPRE FROE

THE 1946 BUDTORY SURVEY

' ' ftopiectis ,ghaeafuaes — ¥.acel ik neous
{ Aree of Yanitoba  [pengulsilor|Bsricius Dipters Chelolds | . Total
PRUCE HUDRORM
pruce Woods For.Res. : _
ATGR ﬂ;l 42,16 Sed2 12.04 120 - 60,84
Ares ﬁz 2022 2.26 10.60 2.88 - 66.031
Area By 40,54 «52 8,18 1.57 - 51.11
Area © 27 68 2.68 1%.%9 1&.?1 -—— 24 446
All sreas co&ain&& 33.71 1.64 359 2.37 - 5%.71
CK PINE BUDWORE |
dilends Poreszt Res. 15.81 Zadt 2.62 1.0% - 23290
teshell For.Res. - |
Red Rock Leake 2.0% a9 2.78 0.70 - 14,96



TABLE 3

Cs

Chalelids Hesred From 194€ Budworm Pupal Survey

| Yo. of Averare Nos
- Species Area Chalclds per
paregsitized
pups
Amblymerus iSpruce Woods Porest Res.
verditer Area Ay 14 7
nort, Area Ag i8 3
Area Bg 82 -2
Ares C 14% 1z
S8andlilsnds Forest Res. 12 4
Whiteshell Forest Res.
Red Roeck Lake 24 24
,gs§eho§§g§§q Spruce Woods For. Res.
crtricis Ares Ag 11 i1
Br. Ares Bg 16 -
Eraahxg;ria Whiteshell Forest Hes.
cegga luras Hed Rook Lake X -
Wile
Tetrastichud sp. Spruce %oods For.Reas 4 4
Ares Gl
Unidentifled Whiteshsll Forest Res.
Chaleid Red Hock Lake k! -

# Aversge number of

pupe

could not be determined.

chalcids per parasitized




Sprues vudwora pupae in Spruce Woods Fore:tL Reserve
suffercd mortallty due to perasites to the extent of 5%,71%
over the entire ares wlith Individusl regions renging lrom
a 51.11% to s 66,01% mortality. (These percentaies are
based on the total number of pupse received minus those
dead from other ceuses as 100%.) Compsrison with mortslity
in 1945 1s possible In only one sres., ¥Known a8 the originsl
ares of Infestetion, Cy, It had & pupsl parasitism in 1945
of 18,62% and in 1946, 54,.46%. Itoplsotls conguisitor Say
weg the principal parssitic speel in the reserve, und
dipterous parasites ol severel species were next in lmportence,
Phusogenes hariolus Cress remasined st a low ls vel, but shows
evidence of inecreased ebundance compared to former years.

The chslelds, ﬁmblﬁggrua verditer Hort, Psychophasus tortricis
Br. and Tetras¥TIohus 8p. osused little morteLity exoept in
areéa C. . .

The parasite coumplex was similar in esch of the four
aress in the 3pruce Woods with the exception of the "originsl®
area Oy where ltoplsctls parasitism wes lower than average,
end Chaleld parasitism {(chlefly due to Amblymerus) wes higher.
The ichneumons, Jtopleotis and Phaeogenesjend the chaleld
Amblymerus were common to all uress. Iwo other chaloids
oscurred only in certeln ereas, Pasychophsgus was confined
to Areas AZ and Ug and Tetrastichus to Area C;. Slnce only
& small percentayxe of thé dipterous psresites matured to be
identified, a sSetement ol distribution of species in each
arsa would be of doubtful values« Jenillis ceesar Ald.,

Phryxe pecosensis (Tns.) end Medremyla saundersil (%¥ill.)
were ldentified Lrom Spruce 1.00AS.

Jeck pine budworm pupss from Zandilends Forest Hessrve
were 20.90% parssitized, according to Teble 2. Parasitism
here wes chlefly Ly itoplectls. Hext in luportance were
dipters of whieh g@niii?a and Yedremyls were identified.
6'ug causec only s low mortslity rate,

Pheeogenes send Ambj
upae {rom Red Rock Lake In the Whiteshell Forest Reserve
were parasitized to the extent of 14.96%, principally by

Phaeogenes., Mortellity due to Itoplectis snd to dipters
of several specles wea about aqua§‘ The chaleld peresites,

Amhiimarua, Praochymeris gompsilurse Cwfs . snd en unidentified
Sp8Ci68 Caused 168s Lhal 1% HOrtality.
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(111} Heturel Mortsiity of pupse:s A number of dead
pupse from whleh no emergente oi moths or parssites had taken
place remelined ln the rearing cages after emergence was
completed. The number and percentsge of unemerged pupse
in each ares ls shown in Table 4.

TABLE 4
Hatural Hortsllity of Pupse Received in 1346

N 7 Ho. Qf gtﬁt 3? ‘ MQ“
Area ‘ pupee unesner- emerged
in ged pupse
L | sample | pupse
23pruce %Woods Forest Reserve
Ares 2y 204 8 18,87
Ares Ag 169 46 2%.12
Area Bg : i87x 260 2z.92
Area O, 174 62 .63
Sandilends Porest Reserve 561 270 48,153
¥hiteshell Porest Reserve
Red Rock l.ske 86562 78 11l.94

# In Spruce Woods Forest Reserve, the number of pupse in the
sample does not include pupase demsged by the predator,
Dioryetria reniculells art.

An exasinstion wes made of the pupaee referrsd to in
Table 4. The condition of the pupse igs recorded in Table 5.
Here"psreslitized"” refers to p .pes contalning dead parasites
which were ldentifled as shown. Those contsining unkoown
hymenopterous parasites could not be identified specifieslly
because of the lmmature condition of the parasites. (They
were probebly ltoplectis or Phesogenes. mnly one unemerged
pups contsined desd cheloids.) ”%n}urad“ refers to s small
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number of pupae which showed mechanicsl injury. "Contsining
moths" refers to pupae containing fully-formed foths.
"Shrivelled" pupse were smull snd dry. "Diseased" pupse,
recovered from the Red Rock arss only, showed pink coloring
inglde. (Identificetion of the orgsnism re:sponsivle wes

not mede) TEmpty" pupsc were hnllow but normsl In sigze

and shepe. "Fungus” refers toppse supporting s fungus
growth. (Only one auch pups wes observed.)



TABLE D

Condition of sll Unemerged Pupse

% Parasitised b o | = = ] 3
By By BY B B B % %g% g E % §
ABZA [[toplectPhaso~-Unknown Tsi;;tgm Ehaicida v 4 ?;’i = A B £
-Is  kenes [iym. TOTAL } & BlE | &
u i e
' SO
JPRICE #00D8
Torest Resspve
Arsa ﬁl .00 D a0 2467 10,57 Q.00 12,318 §5.00 5‘8@ 5,“?9* D00 2,181 .00
%x‘ﬁa ﬁg ﬁu@ﬁ ’;}cﬁc} éﬂi-l? QQQQ}. 9-@3 ﬁﬁaﬁﬁ 2!1? %!17 fl,:* ‘!}E Qv.f}ﬁ E.ﬁg é}‘%
Ares By Q.88 [0.00 | 0.88 5.00 ] C.00 5.8% QU001 4., 17TF%. 89 0.0016.1110,.00
hrea C, i1.61 10.00 1.8 11.29 § 1.61 | 16.1% §0.00} 9.6857.74] 6.00| 6.45]10.00
ANUILARDS ) | | | , |
grest Reserve Ja 27 L o0 Ve 27 407 G400 de81l J2.5042.2287.7810.00 2.221G.27
HITESHELE 7 _
ﬁreat Reserve 000 G o4l B55 T obiiz T0U 16.6% -~ 13 3.55?1 791 5,12 2561 0.00
ED BOCK LAKE
BYERAGE » H..66 l,aﬁhé.ﬁlfé.ﬁé Paul®
# Kot ineluding pupse killed oy Dioryetris reniculelis Ort.
[oihs
;:;g




# considerable percentage (5% to 26%) of the unemerged
pupae in sach srea were psrasitiged., Although the parasites
fsliled to emerge, thelr presence wss undouittedly & factor
in mortslity of these pupme. Table 6 shows the percentsage
ol pupae in esch arss which were parasitized. The percent-
ages are besed on the rumber of pupsee from which paresites
smerged plus the number of deed pupse which contsined
unameryged parasites,

when percentages of Tavle € and Teble 10 {(given later)
are compared, it 1s oLserved that the gresteat difference in
peroentage of parasitism ocourred with the Diptera. This
indicates that rearing conditions employed huve z mors
pronounced effect on the mortallty of dipterous parssites
then on the other kinds whioh were present. Table 10 thus
presents e somewhsat dlstorted picturs of relative parasitism
oy Ickmeumoncldes, Cheleidoides and Diptera.



Percentege FParasitiem of all Pupss in 1348

TABLE ©

topiectis|fheeo=  Juldenti- ; Total |
' LOr|genes fiable iptera Chelelds |Parssitized
Arsa Bariolug SHymercpiers
SPHUCE ¥00DS For.Res,. :

Area Ay b1 TS § 4.4l G.49 11.76 .98 51.86
Ares g Z0.15 2.51 a0 R0 TLOR 38,78
Ares gg rl o2 .64 Uel?® 7 44 1.81 41074
dpes ﬁz 15**? 1.72 G.5% 1286‘4 ?147 49.&@
411 arsas combined .44 1.886 0.24 PudP l.88 47,70
dod Rooils. Fovest Res 1.84 9.03 0.31 3. %6 0.81 | 15.16

e



{iv) Other D T 8 of { ,
gugﬁx gurvey: A number of tables [ol. deal with
other host-parasite relations. Simllar dets are tsbulated
in all ennusl reports d&ince the inception of the survey,
and the methods followed in compiling the tables remeln
the same as those outlined in the 1941 Annual Report, Page 69.
It should be noted, however, thet for the Spruce wWoods Forest
Reserve, the tolsl number of pupse on which the tables are
based does not include those pupee whioh were killed by the
predator, Dloryetria reniculella Grt.(Tables 8, 9 and 10).

Table 11 shows the sex ratios of Archips fum.fersna
pupse, Phasogenes harioclus and Itoplectls conguisitor in 1946,
Hatural dead pupas wers excluded Irom the cOMpPUtetions.

Table 18 shows the sex retios of Jtoplectis congulsitor and
Phaeogenss harlolus which smerged [ rom mMe.ie &nd remsle pupse.
of Erah%gé"?uaiferana.




TABRLE B

Percentage Hortslily of Mele Pupse in 19646

ey 68 | J} J 1Bta1 Fatursl JTotal
Area 28 Pipters Chelclids Yiscell. parasit~ |Dead Fortality
gongulia- jzed
JPRICE 20008
reat Faserve
ires Ay %4 .69 Teld il.22 | 1.02 - 54,08 | 18,77 7245
Area Ag 27 .89 0.00 11.58 5.26 -—— 54474 21.05 | 75.79
Ares Bg ot T 04%6 712 2,14 - 42.11 22.66 | B4.77
Arésn Gl 19&32 ] 2 Aé? €.82 U.09 - 3?.59 \g?oS’ﬁ ?50{}0 I
Hnoines® %212 | 1.07 7.8% | 2.84 ——- | 4786 | 22.m | ev.17
ARDIL ARDS 7419 2.94 5.88 | .65 —— 16.66 47,46 60.12
oraat Reszerve
HITESHELL
orest Reservs 2.82 12.54 .12 0.62 - 18.12 14.77 2R .85
ED ROCK LAKE
G

S




TABLE @
Percentage Mortality of Femmle Pupse in 1946,

%0 133‘%&&09?“33 i xctal_ Estural |Totsl
8 riolus NHipteras {hslelds¥Plscell. Pparasslit- |Dead gortality
Area onguie- Hym. jaed
Titor
SPRUCE B000S
Fprest heserve \
.&I‘é& Ag 23'“08 4&81 1802? agﬁ - 3 4?&}.1 gécgg 72011
Aree By 29.81 .96 54 %6 W14 — %6.26 | 27.21 53.47
Ml areas ' . — A ;
domnined £8.41 1.46 7T.42 .68 b i e le] 2%.8% £1.82
ANDILABDS Gudd 38 | 3.92 I 14.33 [ 6596 | €7.88
rast Begarves R : :
HIT¥SHFLL ,
orast Feserve .90 4.19 1.80 +60 - - Te48 8.28 16.78
=D ROOY L AKE

¥

.

vvvvv




TLBLE

Perventage ¥ortality of

10

A1l Pupse in 18486

3ztc§10a~gggo%ans; k: ariaeall, Total [Xatural| Total
APea ' AD periolus pipters [Chelelds] Hym.  jparssit-] Desad |mortslity
jeonguia~ ized
itor
SPRUCEK wOODR
Forest Reserve
Lrus Ag T0<«1b 24851 13.07 TL.UR - 50 .75 - BR.12 752,86
RTBR 3% 31 .25 Q.84 G470 1.2} e e T .90 ~ BE.PE E2.32
Arsa G 17.81 1.7 5,62 G | w=- 5,06 25.67 TOL.64
£ll sreus %0, 25 1.26 7 o6 % 188 | === 41.06 27,56 64 .62
conblined
SANDILAKDS 8.19 1.78 499 ST, 1) Jp— 15.50 48,17 62,67
ore.-t Resarve
HITESHELL 1.84 8.27 2.45 0.61 ) —== 12,17 | 11.84 | 25.11
oreat Reserva . ’ )
LB RO LARE
%’.



TABLE 11

Sex Hetlos of Archips fumifersna,

costigy

olus 1or Lthe

arliolus for

toplectisa

1946 Pupsl

ﬁ@ﬂ;ﬁi sitor and Phaeogenes
rvey

Bex Ratio Bex Batio Tex Natlio of
of srchips of Itoplectis Phaso, o8
Ares fua% feranas gong TEN %5‘ or hariolus
SPRUCE %00DSB
Forest Hesarve
Ares 58 « 543 58X 800
7 Ares Bg «458 ~407 ¢m
Area €y 500 813 1.000
A1l areas 7 o .
sosblned «474 448 855
AERDILABRDR . g o ;
rorest Reserve »405 ~739 200
WHITESHELL \ "
Forest Reserve - 587 ~£50 - 407
Red Roock Lake
TOTAL .478 A6

«428




Table 12

Sex Ratlios of Itoplectis conguisitor snd Phesso enes harlolusz reared
from male Eam Teszle pupae o Areﬁ""ﬁ?ﬁl‘f PS iumlloerana,

Eule Pupae Pemale Pupae
Areg 1LoplLeactis Pheeocenes Egoﬁzwtis PhagcoZenss
conguisitor | mriaiua songuisitor Rarl e%as
SPRUCE wOODR
Forest Heserve
Ares ﬁ}_ ;29" <288 T « D00
Ares ﬁg ,6},? -ﬂ@ﬁ .8253 »&%
Ares Eg « 381 OO0 +Bl€é - 857
Aresg el 2358 1;% - 928 }..m
L airens .3%0 323 594 738
ANDILARDS
orest Reserve PRy 8. 1<} «111 «800 1.000
PRI TRSHELL :
Eorest Reserve 2222 - 250 « X2 «857
ED ROCK LAKE
msiliire
HOTAL . 544 «248 «810 «500

i a

L%
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(v) Pupas killed by a g%@aatarz Notuble in the Spruce
Woouds ?5%%;& Heserve i;a the aoctivity of the larves of the
Spruce foliage worm, Dioryctris reniculells Grt. s a pred-
ator of spruce budworm larvee &nd pupae. V) the collections
of pupse were made for this survey, large numbers of these
pyralid larvae were seen on the follsge engaged in feeding

on the budworm. No quatitative sempling to determine the
extent of their predeation was done at this time, but »

number of pupse damsged by Dioryctris were later found among
the pupae collected for rearing. Fercentsges of such pupse
in each ares are given belows

Ares A, 8.5%
Ares Ag  8.7%
- Aresa ag ﬁq?ﬁ
Area Cy 7 4%

These percentages cannot be taken as indices of predation
in these arsas. In ares Bgp, damaged pupse were avolded in
the collecting but in the othsr eress, collections were
mede with less prejudice to Include both dameged and undame
aged pupas &8 they ocourred.

Observations on iapulatiaan and food eferences of
Dioryctris reniculella Grt. are contained under *Biologlosl
« ok Studies In Spruce Woods," (Page /RY) of this report.

A late spring frost, which occcurred in the Spruce Woods
area, resulted in damsge to foliege of the terminsl shoots
of spruce. The consequent reduction of food availasble to
the larva of Eie§xa%vxg‘mny have been a factor in diverting
the larv¥s from its usual phytophsgous habits to entomophagous
babita. A combination of & shortage of its usual food and
& high concentration of budwora on the foliage, or the
lstter condition alone, may have been responsble for the
predstion.
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{e) Summary:
2,247 spruce budworm pupse snd 1,214 Jeck pine budworn

pupse were ocllected for paresite emergsnce. The followlng
parasites were resred Irom thls muterlals

HYMEROPTERA

itoplectis conquisitor (Say)
PRaeoge! 5§r§91&a Croas.

veraiter Nort.

e tTchus 8p.
Bracny compsilurae (Cwld.)
70 UnKNOWn On&1CLid specles.

DIPTERA
Phryxe peccsensis (Tns.)
Teniilia Coesar Ald.
adremyis saundersii (wili.)

s e oy ;is,gilﬁe,'§§§.

Parasitism in esch ares is shown in s number of tables
which are .noluded in thls report.

Pupel portallty from both parasitism snd other ¢suses
in the thres study areas is given below: ‘

| ;4 3
Ares Parasitiam Katural Tot sl

Hortallty %artaligy

APen Al 49,50 l&vﬁ% 88,14

Areés «&g 50,75 2%, 12 1 i ’?@,36

Lres ﬁg *9+40 22.98 82,78

7 %}1{ _ 41,06 ) 2%.56 64,62
_ 15050 48,17 67,63

12,17 - il.84 2Held




0f the hymenopterous perssites, ltoplectis, Phaeogenes
end Asblymerus wers recovered from all u?ﬁ&y sreas., Jtoplectl
Gaused the greetest mortellty of any parssite in Spruce ¥ood

snd Sandilands Forest Reserve. 1In the Whitesibell Forest

Reserve, Phaecjenss surpassed %te§}netgﬁ as 8 wortelity
factor. O the four species ol diptera recovered snd identi~

fied, only Zenillis was common to ell study aress. Dipters
of seversl species were ne:t in lmportunce to Jtoplectis
in Spruce ¥Woods end Sandilands Porest Reserve.

Kortsllity from parasites was much lowsr in the tws jack
pine budwors sresas than in the spruce budworm area. The
diif‘?#ﬁ@‘ in degree of parsasitism by Itoplectis was the
main factor,

Pupse classed as "natural desd” made up #5% of the
total pupae. On exsminstion, 64% of these pupse were
shrivelled, 16% contained reeognizable moths, 9% were smpty
and 1% showed mechsniosl injury. Evidence of @ disssse wes
seen only in pupse from the Whiteshell Foreast Reserve, and a
fungus growth was found in s pups from Sandilends Forsst
Reserve. Pupse contiining dead persasites constituted 9% of
the "natural desd®. 77% of these pupas contained desd
diptercus larvae.

It should be poted thet *natursl mortality® in Sandilends
Porest Reserve was considerebly higher thsn in other study
sreas. When the pupae from this ares were collected, they
were observed (o be generally under-sized, snd meny uppeared
somewhat shrivelled. Wwhen these pupse were examined after
emergencs was completed in the sample, the majority either
contained reeognizable moths (48%) or were sbrivelled (48%).

Table €, showin, percentsge perasitism of sll pupse in
1946, was complled to include the perasitized sisment of the
"natursl dead" pupae. Thlis table gives o mocre accurate
picture of the soctuasl lrequendy of psrasites than that cbisined
from Table 2 or Tavle 10. If fallure of the parssites to
emsrye was dus toe s fattor present under artificial resving
gonditions, but not present in the field, then table 6 also
gives &« more accurate ploture of mortality dus to parasites,
since the presence of paresites, even without their swmergence,
:gziﬁiizza‘nwaa sufficlent to csuse the desth of the pupae

> 3 »
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A predefor of spruce budworm isrvae and pupee was
common in Spruce Woods Forest Hessrve. The sprice follisge
worm Diorjetris reniculsila, Urt., whieh is usually s
follage leeder, xilled 4» of the pupse collected in the
erca. Quantitative sampling for predstion wss not dons,
but sctual predetlon, estlmsted by fleld workers in the srsa,

was much higher.



8. Lerval Parssites

Determinstion of larvel peresitism in 1946 waes sgain
sstabllished by dissestion of random field collected larvae.

Lervael oollections were made in four areas, namely:
Red Rock Lake Experimental Area, Red Rock Lake Campsite,
Jesslics Lake srea (sll in the Whiteshell Forest Reserve),
and Hawk Leke, Onterioc.

Reference to the papers by . R. Browne, now published,
on the desoription of lypta fumifersnas Vier., and
ﬁ;gnt&la; fumiferanse Vier. lervae ensoled the separation
of parasites into these two species, whereas they had :
previoualy veen oclasged ss "Hymenoptera®.

The results of these dissections sre as followss

TAYLE I

Lervai Parassitism, Hawk Lake, Ont.

Pate of |No. of lsrves Ty Giypta
Collection]dlssected AP eal | Dipters %
June £]1 ‘ 48 3 3 46
78 gl 0 0 20
o B—— —— ——
L TEREE T

The very low population denslity limited the number of
samples m& the alze of the collecilons.

Bample 1 wes not specifie in asrea, but & rendom
golliection from Hawk iLake.

Bampie 2 was taken from the cempsite at Hawk Lake. These
lsrvee were collected in the populetion count sres where there
wes 8 simlilar collection made in 1845, Comperison of the
result s of the two yeers ls noteworthy.

#» Brown - Studies on Parssitesz of the Spruce Budworm,
irehips fumiferana(Clem.)
l. Lire History of Jpantcies fumifersnse Viereck
Can. Ent, ?ﬁtlﬁ-' 3 , ; » k
£. Life History of QJlypte fumifersnse Viersck

o,

F

LR



TABLE 11
i " Ferminals [Rce OF Ko, anymnm Ipt-[Parcent~
Year zxamined [lervee larvee jopterajers |age
ound jdissests 'ﬁ&f‘&ii t-
‘ H !& v iem. i
1945|%5" |20 8000 76 865 |8 | 17 45.4%
e _ - .
1948 ’aﬁ“ 10 2000 7 48 ho 3 45,.8%

At sueh low population densities as indicated here,
Sel and 3.8 lorvee per 100 terminels, the purssites are stilil
able to masintein tmnlges “33 falrly high level., The main
shift hes been a chen:e from Diptere toc Apanteles, the lstter
belng the major perasite in this specifie areas now.

TABLE 111
Lerval Parasitism, Jessies Lake Ares, ¥anltobs

[Bate of |Wo, of larvas - %E )
Collection{disseated Apanteles { ipteraParsaitism:
1 June 18 85 0 [ 3¢k
® June 19 25 18 g | o | wf
s June 19 24 4 1 ) 20 .68
TTOTAL L RS > ) T
£ Parssitism 33.3%

TABLE IV

Larval };;i‘;:itim »Bed Rock Lake Experisental Ares,Menit

1 Juns 18 68 3 0 17.88 -
“ﬁ June 19 69 | I | ¢ 8.7%
sJune19 | 67 e | 0 14,98
TOTL] T8 1 e 3 L] v 1

£ rerssitism 13.4%



TABLE V

Larval Paurasitlam, Red Roock Lake Campsite, Nanitobas

#gwp of  Ho, of larvae | Gy gtq ] ﬁ, .
ollectionjdissected hteles| __Pipteraj Parasitism

i June 14 69 i¢ 0 1 18,068

|2 June 27 9 2 1 23.4%

3 June 19 91 18 ) 3 0 15.44

4 June 19 I 1 o 0 2.1%

s June g6 139 18 » 2 15.8%
TR 55 £ RSN B0 ¥ S O I ]
£ Parssitism 16.0%



¢+ Populetion Studles

ds Population Counts

In 1946 larvel counis were agaln conducted st Hast
Hawk Lake, Ontsrlo. A study of distribution of stsminate
trees and degreeé of psrasitlism was made in an sttempt to
determine thelr effect on interannusl fluctuations in
larvel populstion. Similsr studles were carried on st
Red Roock Laeke, Manitoba, but on & very limited seonle,
Duts in this report is indicstive of populstion trends in
only the "campsite" sres at Red Rock, snd 1s not necessarily
representative of the true population 1ln this genersl ares.
At the time when pupal and egg counts could have been
conducted st Hest Hawk lLake, work wes in progress st Red
Hock Laske on the Host Selection and Poilen Studles. Due
to consldersvle distances end shortsge of trained personnel,
pupel and egy counts were impracticel at Fast Hawk [ake,

2. Larvel (ounts

{a) Hawk Lake, Ontario.

The method of msking larvael counts is identical with
that of the two preceding ysars (1944 Annusl Technicsl
Report, Winnipeg Laborstory). At "rPeost Office Point", the
system employed in previous years in meking pupsl counts was
azain used, i.e¢., 200 terminals examined for each replicate.
However, larvel development st Hawk [ake was spproximately
two weeks behind that of Red Rock Lake, and slthough work
on Post Office Polnt atl this time was primarily intended 50
to be a pupal count, it uitimately resulted in a lang%z//47
gount. In sll other larvel counts at RKast Hawk, 100" term~
inals per replicate were used, and, in order to be consistent
in working up the Iinsl dats, the units used in mamking the
pupal counts were trensiasted to those of the lsrvel counts,
and hence the resulting frections in the coluans "No. of )
Larvas”, and "BEmpty %ebs", under the heading of Po:xt office
Point in Table 1.

In the three ereas st Tsst Hawk Lake, Ontario, (namely
Campsite, Post Offlce Point and Dead Horse Point) a total
of 556 trees were exasined in sn attempt to determine the
percentsge digtribution of staminate trees., Thess per-
centsges, together with the figures from preceding years,
are contalned in the folluwing table:



Hewk Lske, Oul.
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TABLE 1

Larval & Pupal Counts

June & July, 194&

Tree Aree in E%itri Loc= | ¥o. of|¥o. of Ho. of [Ko. of | Ho. offio. of frotel laurvse Total
Bo. gﬁég%s izaggng agion siam&nnlaryae empgy itfrmin- larvae |empty perileg sba. per
s paal : ate waba '&ls weis terminals SRR
B m&dsw_uwffmgtre ggﬁg}a cohes _‘! 3 1 ©T lterminals
1 |Ceampsite | Bone |Top 0 o o | 100 4 7 4 7
Bottom | 10 i O | o0 4 2 5 2
2 |Campsite | Light |Top 10 1 Q 90 i 2 2 2
Bottom| 6 1 0 94 1 o 2 0
% Campsits Heavy ; Top 44 9 1% 56 4 2 13 15
fottom 44 15 2 56 2 1 17 3
4 |Campsite Hone | Top G G o 10G O 1 o 1
Bottom 7 2 G o3 O 1 2 1
5 |Campslite Hone | Top 4 0 U 100 0 1l O ¥
Bottom O ) Q lﬁﬁ& 3 3 3 3
€ |Campsite | XKone  Top Q 0 0o 104F 0 2 o 2
(Hottom | O £} 0 100 0 1Y O 0
-7 {Cempsite | Heavy |Top 8 0 O 24 1 1 i i
tHottionm 9 Q o i00 = O 3 0
8 |Campsite | Llght !Top B 2 o g1 x 1 5 1
Botion 3 Q 9 100 i G 1 g
¢ (Campsite | Hone @Top O o Q I £ 8 i 2 i 2
Dottom | 2 0 o | 98 0 2 o 2
40 Ceanpslte | Kons :Top 0 o g 100 1 O 1 0
Hottor | O Q O 100 1 1 1 i
1% Fost OIfice Hone | Top S 3 4 100 G « B8 0 )
Foint (Bottoms | O 2 ¥] 160 Q 4 g 9
2 i kone  Top O ¥ O 100 5 1.5 5 1.5
Tottom | O S o 100 G 2 ¥ 2
2 " Eone | Top G ; v 0 100 0 «5 Q +B
“ottom | O O O 104 0 4 G 4
4 # None . Top 0 G o 160 O 2B 0 Zeb
 Bottom | O 0 g 160 0 0 0 0
) " Hone 'Top 0 1 O 100 3 4 G 4
Bottom | O g | 0 100 c 4 0 ¢ O
6 " Yone .| Top 0 0 0 . 100 5 o »D L+ BN
| pottom | O o | © 100 o 1 0 1
7 # | Eone ?agt g G Q 100 ¥ 1.5 O 1.5
i Hottom [ v
#200 terminals per Tﬁ?lieﬁtﬁ -~ decimel 0 100 o | 0 3] Q

|




Tabla I {cont.)
Arga in ﬁistrizi L.oc- Hoe of | Hos of | Hios Of|Kue of | Ko. of [Hoe of [Totsal Totrl
free | which ution ofation lstamln-|lLarvae | exspty |termin- laervee|empty | larvas |webs per
¥o. | counts |atamin-| of #sie weby als wensa per 100| 100
zade ate Lregs Jsuple cones terainels [toruinals
g  |Post OfTide Nore | Top | O G 0| 390 0 0 0 )
Point Bottom ! O G 0 100 o 1.5 o 145
9 " " Top | 0 0 0 200 .5 o 5 )
Botionm | O a o 100 g 5 3 «5
10 # " Top | 0 g O 100 o +5 O 5
Pobttom | 0 o 2 i00 G [+ G Q
11 ® " Top j 0 0 0 ioo o 2.5 0 2.5
Bottom: o o O 10C 0 1.5 g 1.9
iz " " Top : g o 1] 100 O B8 g 5
Botton o o O 100 o G o 0
iz » b Top G Qo O 100 o 3 G b 3
sottom | 0 0 0 100 o 1.5 0 1.5
14 " " Top o ¢ o 100 o 5 0 5
Tattom 2 g 0 100 2 i 2] b 1
15 " * ‘Top | g 0 o 31006 5 4.5 o5 445
aotion 4} o 0 100 ) 2.5 o 2.5
16 - " ?op : 1] g o 100 0 3 4] -
sottom 0l o 0 150 0 2 o 2
17 " ¥ Yag ‘ 0 O G 100 O 1.5 o 1.8
fottom) 6 | o 0 100 0 & 0 0
18 " d | TQP ' 4] i 4] £ 100 o oD o ¥ +5
Bottom. 9 O O 100G 5 i 5 1
ig = ¢ ® Top 5 g 0 g 100 O P O 2
Hottom . k¥ 4 O 1900 3 1.5 & 1.5
20 " “ Top f o O G 100 g 1 Q 1
_ Sottom ] 9 2] 100 1)) 3 QO 1
T Tesd Lorse hHeavy Top ] 9] 0 100 T i6 b1 10
rolnt usﬁtaai 4 g 0 100 a 16 O 10
2 ® Heavy Top o | 0 ¢ 100 | 4] ig o ig
Hottowm: S O o 160 G 4 ] %
3 b Kone | 7 i O 4] 0 100 Q 2 O 2
Rottom! O O o 160 1 o i o .
4 ® Heavy Top | O 0 O 100 o 7 O 7 !
.| Rottom, 0 0 0 1060 0 g o g e
® Bone | D , J O g 100 [#] 4 O 4
Eﬁgtami o o O 100 ¢ 0 ¢ 0
" Kone | Top O g 0O 160 4] & o 8
Fotiom Q Q 0 100 | G 7 O 7
D




Table I

{cont.)

T | R B e et RS s Sl TR ool TP
BGa counLis s temine | OF s Tl Larvae Eupt lerm I~ | Larvag mp Ly ' weus per
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Kon-stsminate Lightly staeaminate Hesvily Staminate

1942 70.81 16,34 ig2.86
1944 1.27 8.28 90,45
1045 14,71 16,70 68.99
1946 70481 B.45 21.04

A4 total of four lerval counts were made, t wo at the
Campaite area, and one st each of the two other areas.
The mesn number of larvee per hundred terminels for the
three classes of @ taminate trees in the four areas st
Eaeat Hewk Lske are found in the following taule:

Hon~staminate 33
Lightly s taminate 2.5%
Heavily s taminate 2.9¢

As ln previous years s finsl figure was obtalned
for the lsrvael jopulstion of Hawk Lake, using the eguation
as given on psipe 44 (Annual Technical Report, 1942). By
means of this formula, the larval populstion at Hswik lake,
Ontario, was calculated as followsg

Larvee per 100 terminsls:

(70451 X 7%) # (B4 x 2,5) + (21,04 X 2.9) = ;.05
100 ‘ *

{b) Influence of pollen on Inter-Annual PFluctustions in
Larval Populstlions,

Extensive rescarch hss been conducted by this labor-
atory to escertalin the infiuence of parasiies and pollen
production on fluctustions in population. However,
further studies wlll be necessary to determine the bearing
which fectors such as overwintering mortelity, disease snd
activities of predstors, have on interannusl fluctustions
in budworm population. -

The following table 1lluastrates the varistions which
have taken place minece larval populstion counts were Cirst
conducted in this erve in 1941.

AVerage number of 12941 TICHZ TI047 11944 11945 (1046

larvee per 100 6.28 |8.22 Bu.85 Q@.m 6,91 11.08%
terminals : ~

T
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on fluctustions in larval populstion.

toe fluctuations in larvel populstion,.

51

This greph illiustrstes the relstilon which pollen has
Ratios of "pollen
distribution to larvee/100 terminals”™ have been established
in order to revesl the irregularities in the greph.

Table 2 was compiled in an endeavour to combine all
factors upon which studies have been mmde, snd which might
have a possible besring on the relstion of pollen production

Table 2
VEL R oCuUngIty T REtIGTT
Eges Larvae i pollen dist.
Year /100 / 100 staminate ) eggs/)
terminalsiteminels trees v  ATVA Tsrva?
» 100
te rodral 8§
3»941 :’:{}&6 §.33 - Lok 4,9 -
1948 214 8.22 28.20 26,8 26 %.55
194% 148 22.886 - 10.7 6.5 o .-
194 R4 .2 20.18 IB.T3 20.4 1.1 Z.27
194 7 .48 6.91 85.89 20.8 1.1 12.40
3.%4 - . }.‘{}3 29:49 l@og - on e 28:8

graph.

In 1942 and 1944 the rstios are 7,55 and %.27 respect-
ively, and hence s close correlstion will be observed on the

Unfortunately, no record wes kept on the distribution

ol 8 taminate trees in 1947, snd hence the stralght line Joining

42 and 44 18 theoretical.

It will be observed thet after 1944,

when the larvsl populatlion and pollen production were at their
maximam, the graph sppesrs to exhibit no regularity with the
it is evident
thet the varietions in lerval populstion follow the general
trends of the variations in pollen production, snd that the
laek of direct proportion for 19485 and 1946 may be attributed
to & number of complex factors, which have, as yet, not been
considered..

retios belng no longer proportionate,

However,



Judging by the foregoing daets in Teble 2, 1t would
seer: that pollsn production has little Influence on ovie
position. The year of pesk egg production wes in 1ME,
and it would be expscted that the lervel populstion would
assume 1ts maxipum the following yesr. However, £ survival
wes found to be 10.7%, (the lowesi recorded in this report).
It would sppesr logical that there would be e high mortallty
when egg production is st its pesk, but the factors which
contrivuted to such & heavy mortellity have not yet teen
ascertalned.,

Pecundlity was examined in s similsr menner, with a
view to correlating it with other factors which wmight
have revesled something on the inadequecy of resultis
obtained for 1945 and 1946 on the grsph. However, there
waes ne more success in thils case than with the other factors
considered in the foregeing table.

1t sppesrs from studles on the budwora itsell, thst

pollen is definitely e preferred food, end does influence
growth snd development. Nevertheless, when sttempls sre
mede to correlste pollen productlion with fleld dats as
above, no regulsriy consistent trends are apperent save in
the metter of lsrval populstions, :=nd even there the co-
relstion is disproportionate, One conclusion whleh naturally
rollows is that the influence of pollen on the field popul-

ations is mesked DY varistions in fesctors such as parasitlsm,
weather, diseass snd other sgents whioh ers perhaps lncompletely
or insdequately estimated, due to tbelr complexity.

{¢) Hed HRock Lake, Nanltobea.
populs tion studies at Red Hock iLske were initisted

this year. Distribution ef staminate trees amongst & survey
of 409 trees st the campslite sre listed belows

Non-staminate 40.58%
Lightly staminate 11l.24%
Heavily stamlinate 48.16%

dean number of larvae per 100 terminsls for the three
olasses of trees are liszted heres

=t
Hon~-staminate + €Y
Lightly staminate 229
Heavily stauminste F/ 114 7(} O

The final figures for det€rmining the larvel populstion
wos caloulated by using the same formuls ss that used in
obteining the finel figure for Esst Hewk Lakeg
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& d » Wi
, & 4245 ?@ &ygﬂ&mmgﬁg
(40,58 x INE) + (11,24 x T786) + 48,16 x B\E) * T
100
Teable * shows the aversge number of lsrvas per

100 terminals in esch of the five sreas in which larvsl
gounts werd made in 1946.

8., Analysis of Larvel Populsation Date.

{a) Hewk Laske, Ontsrioc.

The replicete larval counts were exsmined ststistically
0¥ the use ol correlstion coefficients to determine the
relation of replicate ssmples to one another. The formuilis
used ls ldentical witlh that used 1in the preceding yassr
{see Annuel Teknlcal Heport, ¥pge. Lat. 1945, psge 47).

#n inspection of the larvel count revealed that the mejority
of repllicete pelrs ylelded no lsrvse. The followling table
has been devised to illustrate the freguency with which the
various classes {(ldenticel repiicate pairs) occur in the
four areas under consideration st Hawk Lshke. '

Prequency Cluss
29 {0) {(0)
6 (1) (0)
4 (5) (0)
1 (2)(2)
1 (L (®
1 (4) (1)

It will be observed that the correlation between
repiicate pairs is very good, with the majority of pairs
felling ioto the class (0) (0), but the numbers of larvee
recorded in the sample were obviously too smsll to permit
the calculstions of normsl correlstion coefficients, and
for this reason dats in this regard has been omitted. In .
other words, it msy be stated unequlvoocally that, regard-
less of the number of trees ssmpled, it is lapossible to
obtain g statistigally =socurate sample of budworm populstion
agcording to the ususl methods, when this populstion is
velow a8 certain minlmum level.



TABLE 111

Hawi Lake, Ont. & Red Rock Lske, ¥mn. LANVAL COUNTH
June & July _
strioution #“ )8F TEPLICALE Ol 10U LEPMINALS Average
genersl Ro. of bf staminate O 9? Ro. Of [Ko. ol Wo. of Ko. of
Area  |Area ([Trees trees Sﬁﬂmiﬁﬁtﬁ larvae (terminals |Lsarvae Larvae /
' - - qones — 300 term.—

Hawn &mp- 10 tgmin. :
Loke t g. h 6.9 1.5 | 93.1 1.5 %.05

ost {m-
" ffice ] 20 staminete 0 O 100 06 06

oint -

sad 5 heavy stam.
" Horse 6 ¢ Bopn-stamin. o 4 100 17 217

oint

amp= ’ §an-stam1n. ,
# ite 6 B Hesvy Q g 100 « 33 .35

THed ed . Ron-stamin. _ :

Rock ROGK 4 g light Btemin. 16,7 24 .8 83.3 10.7° 25,6
Leke |, ake 1 _Heavy gtamin, '
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Dr. Cv He Joulden, Dominlon Cersal Breeding lLsboratory,
inapected the Hawk Lake counts, and coneluded thset the
numbar of larvae recorded wes so small &s to pender ordinary
statistics]l eneliyele uselese, He i of the opirion that the
presence of go meony gero counts, end the extrome skewneas
of the populstion gurve invslidstes the enslysis.

{p) Red Roek leke.

This yesr repllicate larval counte were initisted at
Red nook Lake, snd the resulting data was subjected to
statlsticgl snslysis., The forouls usged 1z identicel with
that sentioned 1n the "ansiysls of Larval Population Data"
for Zast Hewk Lske. Correlstion soefficients were eamployed
to determine the relastion of replicate larval counts to one
snother, for the four trees under examinstion,

The correlstion coefllielents of the larvel counts and
thelr aignificance sre indicsted herois

Correlation ngw ¥ 1% S 1em s -
Losation | Coefficient | value |peint |poing [S16nificance
" 4 " -
Upper 863 Red) 4,309,982 nil
Lower % + 933 %.67 4.30|9,.08 nil

Takin: the "5% point"™ as the minisum level of signi-
ficsnce, 1t wlll be noticed thst in each case the "t" value
fzlle below the minirum required level of significance. This
may be attributed to the smell number of trees sampled. For
& more adsquete explsnation of s simi ler situastion, sss
(1944 Anmual Teechniesl Report, ¥Wpug. Lab. Porest Insept
Investigations, pauge 48)

. St

Larval counts were conducted for the sixth consecutive
gﬂ&r at Hast Hswk Lake, Ontario, and for the first tiue at
ied Rock Lake, Manitoba. The numbers obtained averaged
1,05 and 4.44 larvse /100 terminals respectively for the
two areas under exam nation. Egg and pupsi counts were
omitted this year for ressons previously stated in this
report.



¥hen examined grephicaliy, it will be observed that
larvg populstion trends snd pollen production trends follow
the same general pattern from year to year. It is thought
thet & number of complex factors which, up to this point,
have been completely or partislly neglected, are responsible
for the dlspropertionsts corrsleiion between these two
fsctors, and hence the Inasllity to show more conclusively
the relationsnip in its true perspective.

-Upon sub jeeting the dets from Hewk Lake to siastistical
apalysis lor mdequate sampling, 1t was found that the
numbers of larvee recorded in the ssmple were obviously.
too smell to permit the celoulstions of normel correlation
coefficlents. Upon examining Red loek Lake data, it was
found that there was no signifilcance of correlation hetwesn
the replicate samples ol the larve count, This may be
explained by the fsct that only four trees wers sxanined,
which is far uvelow the minimum number which has been found
to zive a statlstically relisule picture,



D. Host Transfer Study

Transfers of the Jjeck pine and spruce budworm
to various hosts were first undertaken in 1948, to
determine the ease with which one strain might adapt
itself to the food type of the other strein. Transfers
have been mede each successive yesar since the study was
initieted, with the exception of 1946. An arvitrary limit
of five generstions on the new host hes been selected ss
the terminating point for eny one transfer, snd with this
in mind, it was thought thet there would be considersble
informetion svailale with the conclusion of the remsining
transfers.

The present report includes a summary of this yesr's
data, cbservations during the course of rearings, end
analysis of sccumulated deta from those ceges whers the
budworm have fulled Lo survive up to the veginning of
the overwintering period in 1946. The remaining transfers
from both sirains aere currently overwintering, snd an
sttempi has been msde in thies report to snalyze the dets
obtsined from these cages, but it is thought this can be
more satisfactorily carried out upon completion of the
b yeer period, or st such time as the remeining transfers
are extinet.

1. Qbservations During the Course of Rearings

This yesr the work on the transfer study was trane-
ferred from the site st Hewk Lake to the new field stastion
at Red Roeck Leke, ¥enltobas. The various food types for
this study ere svslleble at Red Rock, snd thus the study
may ve carried on In its entirety at the new location,
Most of these caies were transferred whlle larvsl develop-
mont was still in progress. Other c¢azes were left until
the firat pups wes obaserved, An sttempt wes msde to show
relative datea of pupatlion at Red Rock a8 compsred to .
East Hewk [ake, as it would seem that temperstures in the
latter area are much lower then st Red Rock. Of the
Jack pline budworm transfers, the two csges from which
pupse were obisined were both st Kest Hawk Lake, where
the {lirst pggg appesrad; and,with the spruce budwornm
transfers, ¢ ca oe were removed to Red Hock Lake while
lervel development was still in progress. lence there is
no record of relselive dates of pupation of the two atrains
in the areas mentlioned,
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(a) Cannibslism

An incident of noteworthy mention was observed on
June 3 in Cage 404, where cannibslism was tasking place.
Prior to this dete, the lsrvse from this cege had been
feeding on balsam. On June % they were transferred to
the substituted host, Jack pine, where. due to ths early
shedding of po.len, the larvas had to be placed on jsok
pine teminel s. The larvae probsbly were unsble to adapt
themselves to the food change and due to stsrvstion had
to resort to csnnibelism, It wa: noticed thst in most
casea “rd instar larvee were ususlly the vietims of 4th,
5th snd 6th instar larvee, and in one specific case,
when viewed with the s81d of ¢ hand lens, 211 but the
head cspsule of 8 "rd instsr lsrvs was devoured by lusrvae
of the more edvenced stajges. There were ssversl other
attescks but the smsller larvae 1n the ms jority of cases
wers sble to escape. -

(o) Needle “ining Activities of Ipruce Dudworm Lsrvae

It was ovserved that spruce budworm larvse wers
sctively mining the needles of the various overwintering
bosts on Msy ll. Unfortunately, no record of nesdle mining
weg obtained prior to this date, so comparsils dates from
ths various transfers sre not avallable. The extent of
needle wmining by larvee from the verious cages will be
found in Tables I and II.

In cages 454 end 69 of the Ab-PJ] trensfer needles
mining activities sre reported as "light"., Spruce budworm
larvae remmined on belsam for moast of their developmental
period before bLeing transferred to Jack pine. Hence the
recording of "light" is in reference to the needle mining
activities of spruce budworm lsrvse feeding on balsem.

With one exception, no mined needles were found in
cages harboring Jjsck pine budwors lsrvas. In csze 49 of the
PJ~ib transfer, 2 mined needles were observed in this cage
in the spring of 1946, It is Jebatable whether these are ‘
due to the sctivities of PJ vudworm lervee, ss it is generally
supposed thet Jack pine budwor: are incapable of mining
needles., Upon subsequent examination of this cags, no
larvae wers found, and it is possible that these mined
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1946 Rearings of 19&3 and 1944
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TABLE 11

1946 Rearings of 1945 Host Transfers
1346 Cage ﬁs;‘ 7 76 7% 71 &7 65
arigim wmg of b&dm 'ﬂj stam. |PJ P Ab Ab Ab
Host in 1946 ﬁj..atam» P S Sv Ab Sw |
Extent of needle mining nil nil nil mediug heavy mediug
Pupse metured In 1§Zt ' '
ﬁalss - - - 24 42 is
Females - - - 25 36 ig
gxf pupation u = = =
ist pupa - - - June 25 |June 26 |June 26
50% pupstion - - - June 27 {June 30 |June 29
Feasles ,
lat pups - - - June 27 |June 26 |June 27
__50% pupation 3 | B = = Jduns 291July 3 liuly 4 |
Aversgc width ’ :
&ﬁl&a - - - .ﬁ cﬁg ‘3§
.. Feusles ﬁi - S = 40 . 4 T
}Gaw for oviposi ﬂs:: | . _ - 17 25 10
ﬁmterﬁ I} - » - - 3t$ 3;8 . 3(5
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fh, — S 2.2 - +
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nesdles may have besen from the previous yesr. Then agalin,
there is & chance thst spruce budworm larvse msy have been
present due to the incomplets disinfestetion of the over-
winterin: seedling.

Por informsetion regerding the needle mining habits of
spruce bulworm isrvss, the resder ls referred to {P.5111945 Annusl
Technical Report, Winnipeg Lsberstory)

{¢) Cage 454 Balsem - Jack p.ne

In the spring of 1946, when larvae wers peing transferred
from velgem to Jack pine, it was observed that msny of the iarvas
were in the 5tb snd 6th stadis before the traensfer was mede.
Under thess circumstsnces, the larvae would bave fed for mosi
of their developmentsl period on balsam, and hence it is doubtiul
that the informetion from this cege is of sny value in ghowing
the resction of spruce vudworm on Juck pine. Due to the esrly
sheddin: of polilen, larvae could not ve fed on stsmingte [lowers
and this necessitated the immediete Lransfler of jarves to terminal
growth. A8 stated previously, cennibelimm was prevalent in this
cey6, due perheps, te the insblility of the lervee to sdept them-
selves to the jeck pine diet, siter heving fed for most of the
isrvel developmentsl period on bslsem.

165 hatehed eggs were recorded in the fall of 1945
gnd upon exsminstion for pupas in July, 1946, only 6 were
found, of which 5 were ¢ and 1 ¢ {(1.e. % survivel of 5.63%).
in oviposition ceage was gttempted, but unfortunately the
¢ moth had succumbed before any of the ® moths had emerged
from the pupse, snd thus the csge wss brouzht to completion.

{4) Ceges 51, 79 Jack plne ~ 8lack spruce

Both these csgzes falled to yleld any pupae upon axsminetion
in t he summer of 1946. Bud development wes gharscteristically
slow with terminel development being even mors retarded than
whoaged black spruce ssedlings in the ssme vieinity. Cage 51
gurvived one complete generstion, shile Cayge 7¢ wes 8 trenafer
of 1945 snd the 1st generstlion failed to overwinter. Cages 61
end 79 yielded z totsl of 36 snd 192.35 hatehed eggs respect-
ively in the Iall of 19456. Starvation probavly was responsible
for & ierge percentage of the mortslity Aue to the inebility
of Jack pine budworm larvae Lo mine nesedles, together with
improper synchronizaetlon of bud development with larvel appear-
ence on the substituted host., The lsrvee ol Cage 48 of the
Fi~Ab transfer and CGage &5 of the Pj-&w transfer falled to
appear in the spring of 1946, and stervstion would sgain seem
to be the msjor reason,
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{e) Cages 53, 73 Jack pine stam. « Jack pine atenm.

Casze 571 In the fall of 1945, 720 hstched eggs
were recorded for this csgs and "1 larvas were counted
on the overwintering seedling the foilowing spring. Howaver,
this cege was discontinued as iarvee were fesding on term-
inals and not on steminste cones.

Cage 733 2700 hutched egis were recorded for this
cage. Upon examinstion of the seedling in the spring it
was found to be in extremely poor condition, and this
necessitseted this cage Deing discontinued because the
larvae had been feeding on terwinsls, and were not pollen
fed as wes the original intention. It is sucsested that
many of the larvae may have mlgrated in the spring when
the seedling was still uncaged, because the seedlings were
in such poor condition that sdequete food wouls not be
svalilable for lerge numbers of larvee.

Tavle 111 shows the genersl lwation of the ovepr-
wintering seedlings of the remaining transfers of this
study, 1o relation to the experisental area at Red Fock
Lake.



Table III

Overwintering ¥aterlel From Host Transfer Study (¥Finter l§§6~47}

Toriginal

Fresent Year of 4o 1047 Gverwinter—
Cage De~ Deslgn- Transfer Genaration |fOsneration ing Logation
sicnatiop ation Seedling
14,18 %3 Sw-Ab 1943 God Sw 8 & "w plot in
. 8xptl ares
59,40 35 AD=3w i94% far Sw hd
41,42 i Ao=A0 1944 Go% A5 Across rd. fros
. P plot sx.sres
S T 4= Eb=8% 1544 o8 ~ 80 A
4%,34 £y Eb-85 1044 GoX 80 Sb & ow piot in
4 —— : ‘ 8xptl . ares
5,60 &5 Ab~Sw 735 GoB D . A
18T, e 87 AB=Eb 1545 Tog Loy ieross M. [P0
] _ , . _ P ict ex.area
gD, 70 i34} AG=F ] 1545 Go2 Ab
| 2 £ i AB=Zh 1945 Y 5 55 & Sw pilot ml
_ oxpll. sres
81, B2 251 PI=AD 1945 HoZ Ao Acroas rd. T
TEE, BT 5% P8 57 £ GTv: = 5b & Bw plot
uxpt:l. aree
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2. Anslysis of Data

A1l transfers which have been made glnce and includ-
ing 1043 are included in this section. The analysis deals
prisarily with those transfers shich have falled to survive
up to the begloning of the overwintering pericd in 1946,
but in some Ilnatences data has been compiled for those
transfers which are currently overwintering snd, in such
an event thie informeation will be included. Data shown
in the following table 1s not te Ya regarded as final as
larvees from both Jsck pine and spruce budwors astralins are
currently overwintering snd further informetion is expected
from Tuture rearings until the time when the study ls
complete. This deta is intended to show the msrmner in which
the new host has affected the Jeck pine and spruwte budworm
straines, and to glve some indlcaetion as to the zdeptabllity
of the two atrains to the new food type. -

{a) Adaptabllity of Spruce and Jeck pine.Budworm to
Yarious Hosts.

Bany difficulties are ineviteble in coupiling date
from the various rearings. For instsnce, where cages
ahow @ sharp population increase, the tendency sesms to
be towards overerowding as cages of standard size are not
sufficlently large to contain snough fresh terminsl growth
to sustaln vast increases in population. Overcrowding
inevitably leads to starveatlion with a resulting decrease
in the size of female pupse, which would in turn produce
moths with a dec eased egg laying cepacity, and finally a
decline in the cage populetion. The factor of overorowding
would obvioualy not affect population trends to the same
sxtent under nutural conditions.

The incresse or decirease in any partisular cage
populstion mey be sald to be appsrent, and not resl. Por
instanos all Juck pine budworam moths for the crosses were
removed from 1044 host trensfer cages 67, 684, 55 and 60 |
while spruce budwora mothas originated fron 1944 host transler
sage 2%. Then agein, similaer numbers of larvae were not
placed in ths cages the year of the opiginal tranpsfer. Por
example, rearings in Cege 35 are ths result of 180 originel
larves, while Cage 36 gontained 100 larvas at the outaet.
‘ingemsistenciea of this nature should be consldered when
piacing various transfers on s gonparative basis.



(1} 8pruce Budworm

Table Iv is a compiete regord of wll apruce budworm
tranafers upon whioh work has been done up te the begzln-~
ning of the overwinterinyg period in 1948. The purpoas of
this tebie 1is to revesl the ability of thls strsin to oviposit
and survive on the various hostes considersd.

G, refers to year when origlnal trensfer wade.
31 refsrs to the following year, &nd so forth.

Balssm-Yalsem Transfersi-

The larvasse from both csges of this transfer are
currentiy overwinfering with Cage 41 snd Cege 67 hoving
survived twd end one genepatlions raspsctively.

Cage 413 The yesr of ths original trarncfer 236,11 heiched
L8 were pecorded Tor thls espe. BIED hotched eyns wers
‘pegorded frow ths second senersition, and bencs g declded
deoline 1n the potentisl populstlon, Percebisge survivsl
hga shown no great verlzilonsg, end it ls etlll too carly
to prediet the outcome of thias cage.

Coza 871 Has overwintersd only onos and the lal gensretlion
sfovned o decline of more then 30X In the tolal hstched eggs
from that of ths previous year.

?al sam-" 12K sprUCe!

The budworm populetions in sll thres cs.es cof this
transfer sre stlll surviving.

Cages 47 and 432: In 1944, Csges 47 end 44 weve comblned

for oviposition, with = totsl of 2837.6 hatehed epgs belng
rasorded., The Pollowing spring 41 lsrves Trom Cage 48

were transferred to snother seedling, and this was designeted
Lape 437, The pumber of lervee remelning in Coge 4O wey

not recorded so thet theproportion of the 2858,6 hatehed syuzs
which went to el of the two cs. 88 1 ol Knowh.

Cogs 7lt A totel of 666 hetohed epps were reporieé [eor

t%ﬁa cege from the originel enerstion. The [lrst generation
Bed & lerge percenteys survivel (f.e, 7.06%) with zn increased
riumbeyr of hstched egps.



Belsem=-White Spruce

Cage 19: 1147.9 hetched eggs were recgorded in ths fall
BT the originel transfer. A4 percentage survival of
10.66% was obtained, but due to the low fertility, only
656 hatched eugs were obialned from 1 2Zpupse of the same
year, Only ™ pupse were recorded for the second jpenere
stion, and hLence the cayge wass Alscontinued,

C age *9y ™270 hatched egzs were reported for the origlnasl
Transier with s percentage survival of .15 for the first
generation. There was a percentage survival of 22,28%
for the second generatlion, which would seem to indicate
that the population in this csss 1z on the incresse.

Cace 603 The population in this cage has been rosred
~ Zh only one completle gensrstion, so more information
is expected from {uture resringe.

Balsam-Jack plne

The method used in the rearicgs of this transfer is
somewhat different Irom other rearings, with both hosts
selng involved. During the sumuer the larvae wers reared
on jeex pine, while balsem seedlings wers usged or overw
wintering purposes. This method did got prove alt oguther
sstiafectory as illiustrated by the 1946 rearings in Cage
45A. In this instsnce, iarvec fed for wost of their
developmental perlod on balsem. When transferred to jeck
pine, the lsrvee were unsble to sdapt themselves to the
change in food type, snd stervetlion result ed. However, it
ls urlikely that spruce budworm would heve been able to
oversinter on Jjack p.ne, ss it is generslly azreed thst
spruce Ludworm ars unable to mine Jack pine needles, Then
sgedn, the smergence of spruce budworm larvee from thedr
bibernaculae is not synchronized with Jeck pine terminal
growth, snd hence the young lervee are subject to starvation.
It is signifiecant thet two of Lhe three cages of this
transfer are now extinct,

Caje "4: VYo pupae were obtalned from 402.% eggs recorded
the year ol the original trensfer, the larvae apparsntly
having falled tc overwinter,

Csjie 4BA:y The population in this cage declined rapldly
from 1069.5 hetehed egie from the origingl generstion, to
165 from the lst generetion. Only 6 pupes were metured
from the 165 hatched ezgs, so the cage was brought to
comple tion.



Gage 69: The budworm populs tlon has overwintered
successiully for the lat generstion, but thers has Leen

& sharp decline in the number of hetched egpe with 1487.8
for the year of the orlginel trenafer, and only £7.9
reported for the lat generstion. On the basis of the oiher
two cages of the velsswm- jack pine transfer, it wouid net

be unressonebls to predlet that the spruce vudworm atrain
in this cage will not survive ancothsr complete gensration,

¥hite Spruce - Balaswm

This is the only cage of the 1947 transfers

nioh 13 not extinet, making it the only ocsge contalning
lﬁrvaﬁ af the spruce budworm straln which has overwinterad
three consecttive yeara., 5R%00 eggs were pecorded in the
fall of 1947, and there has Deen a stesdy decline in the
numbers of hstehaﬁ eige reported on esch succeediny year,
wlth there Delng very llttle fluctustion in the percentase
survival,

This transfer provides & preferred host upon whieh
spruce budworm shbould thrive. 1t would seen that this
popula tion decline ls only apparent, snd mey be sttributed
in part to overcrowdlng with a resulting decrease in ths
82 laying cgpacity of females.

White Spruce - Uleck Spruce and ¥hite Spruge - thite fpruce

1650 end 456 ezgs ware reported for cepes 31 and 58
respectively. Howevsr, the young larves failed te over~
winter in both cmses., The abgsence of iarvee in cege 72 mey
be due to ths abtivity of predetors ss twoe snt hilles were
located beslde the overwintering seedling., ¥o information
is svallable on the feilure of the larvae in cage 72 o
overwinter, but therw is a possibility that the epps
recorded for these two ¢s.es in 194™ may basve been infertile
a8 only total eggs &nd not total hatehed epps were recorded
in that year.

4

(£1) Jeck pine Budworm

Teble V is a rosume of the svility of the jack pine
budworm streln to survive on a substituted host, snd this
taﬁla ingludes 81l transfers upon whiech work has been done

in this study. Percentage survivals ere compiled on the
besis of the numbsr of pupse matured In any csge {or any
single yeur divided by the number of hatched exys recorded
the previous year x 100 {(i.e. for Cage 27 4 x 100 2 “gggj

TZ4E
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The outstanding feseture of thls study ls the apparent
inauility of any one transfer to overwinter for more than
two consscutive yoars. The lavrvas from Cege 7Y of the Jack
pine-bleck sprucs transfer falled to survive the first winter
while in Csge 7% of the Jachk plpe steminate~ Jack pine stamin-
ate, and Gape T8 of the Jack pine - jack pine trsnslier, no
pupse are llsted sz having heen mstured for the Llirst gensr-
stion, Cape 77 was dliscontinued prior to pupstlion as larvae
bed been feeding on Jack pine terminels snd wers not pollen
feds The lerves {rom the originml generatlion 1in Ceges 37,
48, %6, bL, 47, 30, 56 avd 53 successlfully overwlintored.
Sfugessslul mating was sccomplished in Ceges 48, B1L 53, but
the larvas outained from the epse suwbaequently dissppeared
betwaen ihe begluning ol the overwintering pepricd of the
1at generation and pupstlion the following yesar, while the
remainder of these gazes becesa extincet because of the
shortagze of moths for oviposition in the oourse of resring
the flpst genespration. Ii wili be nteresitling io observe
the resulis in Cepes 8] and 8% where 162.9 and 88 hatcehed
eicys respectively wers plsiad on overwintering ssedlings
in the fall of 19468. On the besls of the other Jaeck pine
budwors transfers, it sesms probable thatl few, 1 any, pupeae
wiil be found on theass seedilngs next sumser, Cage 35 of
the Jack pine -~ white spruce transfer is the only cage where
gnd generation lurvee sre recorded, it thess isrvae falled
to everwintyr for the third tlue, snd this ¢aye 1ls also
complete.

411 oapes in this study heve gbown e very sburp decline
in populetion, this beling sosd propounced in the Jeck pine~
Jack pine transfers, where 3045 hatebed eygs in Cuge 56
vielded only 1% pupss the [ollewing yeer, with a percentage
survival of .48%]and 387% eggs in Cuge 36 yielded only
16 pupse for & percentsge survivel of 488, Fality technique
appesrs Lo be the only plausivle explanction for the ineblililty
of Jjaek pine budworm to survive on lis nstursl host under
controliled conditions.

{b) Effect of Bost on 8ige of Pupse.

Fupal messurements have bLeen made essh yeanr sinee the
beginning of thls study, to determine the effect that
lsrvel fesding hss on the relative slzes of pupse reared on
the various bosts., As stated previously, the ma jority of
the spruge bLudworm trensfers sr: overwintering, but the
present report embodles sll pupsl widtha recorded for the
various transfers up to the present time., Thils drts muat
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be regerded as incomplete, 88 more informstion in this
regerd 1s expected from future resrin.s. This report
is intended to ;ive some Iindlicstlion of ihe trends in
§u§§i slze ss affecled by lervel feeding on ihe various
LOBTR

(1) Spruce budworm pupsl widths

L complete resume of the mean pupsl widths for all
rearings of transflers of ths spruce Ludworm strein will
be found in the loliowing table.

Table VI Yezn Pupal Widths of Spruce Sudworm ﬁ&&yiﬁﬁg R
k Swel Sw-] Swe|

Trznafer ap-sb | Ab=5u Ab-Sw a0-P3  lab | ap | ow
Year of 44 |45 |44 |45 | 44| 47)44 |45 | 47|4q |45 |a=| ez | 43
‘renafer ’ » ’

pesispation |4 |87 [47 171 BUAI10 170 165 | 541452169 |33 | %2 | A

Hean Fﬁ?ﬂi d 4X0L].%684%5 ;%d AUR] = [BP5{.39 |- LB53 5] 43}1 RN

widths for | k k

Bach Cage o L427|.43 ALD] AL G| - 442|042 |~ |7 070 05| o= | oo

Pean Pupsi ) ,
widths for |¢ | 385 « 385 « 2GR » %41 b0
111 Cazes e

o Emch g | 428 .426 431 6 pas|
Mransfer ,

‘{ﬁll measurements are in cms.)

Vonsidersvle veristions In pupsl widths sre shown in
the various ceges of any one trensfer. VFor example, mgan
pupsl widihs for cages 4%, 71, 432 of the bvulssm~black spruce

transfer were found to e .3%00, .79 and .40%® pespectively,
whiles ¢ widthe were 410, .41 end ,457,

From Table VI it may be ouserved that Dolsasm - whité
spruce yislded the largest pupse. oslsck spruce and bHolsam
gmve very similsr regults with ¢ pupse belng the ssme slize
in both trensfers, and ¢ pupas belng 002 omse. larger for
vleek spruce thsen for balsem. Spruce budwors obtained from




white spruce snd reared on bDslsss yilelded the next

lergest pupsse, w»ille lervee rsared on Jjesek pine provided
the smellest p. pasé of sny transfer in this study. The
smullness of the pupae may veée stiributed, in part, to
stervetion, In 1946, it was observed thsit larvse [rom
Cage 454 which had been feeding on belsam were unabie to
sdapt themeelves to the new food types when transferred to
Jack pins, snd starvaiion resulted. Ko gagapd wus kept
forpmpal widths in 1942, so data is not avalleble for
Cages 19, 84, 352 and 31.

(1) Jack pine budworm pupel widths,.

in this ssction, the jJjack pine bvudworm pupal widths
of all rearings up to the all of 1946 are lncluded, snd
informstion in this regard will be found in Teble VII.

TALLE V;x ¥esn Pupsel ¥idths of Jeckpine Pudworm Hearings

Transfer

Cage designailon 39

Hean pupe.
idths fer }
ach cage o |

in each

{411 messuresments are Iin (ms.)

The mean ¢ and ¢ pupal widths {or each of the sLove
tranafers were obtained from the mesn pupail wildths of gll esyes
in any particular transfer. This tecle indicates that Jasrvse -
fed on its neturel host yielded the lsrgest pupae with
little differsnce in widths betwsen steaminete and terminal



hY

TABLE VIIX RATE OF DEVELOPMENT OF SPRUCE BUDWORM LARVAE FED O VARIOUS HOSTS

‘ i‘msfar

‘!’mr ef ’I‘rmtf&:r

" Jiean date of W psmt on ptr
transfer

TABLE IX RATE OF DEVELOPMENT OF JACK PINE BUDWORM LARVAE PED ON VARIOUS HOSTS

trsmrsr

.«,7_»,\“»,%



TARLE X

Tranaler :
e Designation

Cag

2gg clusters per ¢
ﬁaﬁﬁzm €ggs per #

. 9 caged far~ a?ig;aaiﬁim
ggg cluster per ¢
:asm Hatched  eggs por 9

{Jeckpine Budworm Strain)

 BPFECT OF ROST OF OVIPOSITION

Pl - e BRI
no. of ¢ caged for Wi@asitiw 15 11.5 14
¥sar g Bgg elnst&rs per % 2e l.82 5.52
Hcan: Hetched eggs per ¢ 86 28.4 J31.86 | 22.4 F‘Léﬁ 1%1 5}1&1.8
IRANSPERS | -
Bean:no. of9caged for oviposition 10 18.8 18
fean: Egy clusters per 9 1.82 &é‘g Iég'gﬁ

Meunnt Hetched egus per ¢
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fed lsrvee. Black spruce sppeers to provide the next
best food type with wldihs compering favorsbly with those
obtained from larvee resred on the nstural host., BHelsam
and white spruce produced the poorést results with mean
widths of 300 and .2895 for oJ's end 320 and 218 for 9's.

{e) Effect of Host on Rate of Srowth,

Records of the first dale of pupstion have been kept
every year since the originsl transfers were made, with the
exception of the 1943 Jeck pine budworm transfers. The
practice of recordiing the date of 50% pupation in gny one
cage was initleted in 1944. This msthod is probadly more
socurate for obtalning relstive retes of development of
the various transfers as the recording of lirst sppearence
of pupae in eny cage ls not necesserily indicetive of the
rate ot which remsining lervae in this ceye willi pupste.

(1) Rate of growth of spruce budworm fed on verious hosts,

Table VIiIi includes 8ll ca;es contalning the spruce
budworm strein and gives a complete record of the average
date of 50% pupation since 1944. The column "Mean Date
of 504 Pupation per cage" was derived by finding the mean
date of 50% pupstion of all rearings in sny one cege, l.e.
for caze 41 - B0O% pupation wss found to bave occurred on
June 26, July 18 and July 1 in 1944, 1945 and 1946 respect-
ively., The mean of these three dates ls July &, es regorded
in Teblie VIII.

"Mesn Dute of 50% Pupstion per Transfer” wes derived
py tsking the meen date of the totsl number of cages in
sny one transfer, l.e. the mean Jdates in the Dslsam -
blaek sprucde transfer were found to ve July 5, July € end
July 4 for emges 43, 71 snd 434 respectively, gziving
July 5 as the mean date for this trensfer.

In all trsnsfers of white spruce to oiher hosts, the
larvee were obtained from the Spruce Woods Forest Ressrve
whereas in transfers of bslssm to other Losts the larvae
wers obteined from Hudson, ‘nteric.
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Larvae obtained from white spruce and resred on
bals em sppear to have the most sstisfactory food type
necessary for an esrly development, The transfers where
lervee were oblained from balsam and reared on bslsam,
ylack spruce, and wilte aspruce, revesled very similar
retes of development, while the belsem to Jeck pine
transfer wse spproximately a2 week laster in resching the
50% pupstion date then sny of the other transfers whers
larvee were obtained fros balsem. 7The populastions in
cageas 54, 52, and 31 bDecams extinct prior te the pupation
peried in 1944 and hence there is no regord of the date
of 50% pupation in these cajes.

(11) Rate of growtn of Jack pine budworm fed on various
hosts,

As with ths spruce budworwm study, the relative rates
of development of Jack pine buiworm, feeding on the variocus
hosts has been determined by recording the 50¥ pupation
date for the populstion in eseh vege every year with the
exception of 194%., 4 complete resume of the findings are
given in Tsgbvle IX.

%¥hite spruce sppears to provide the most satisfactory
food type conducive to an early development, while larvas
fed on Jeck pine terminels, blaek spruce, and balssm were two,
three and slx days later then white spruce in resching the
50% point in pupetion., The supposedly preferred food type
of jack pine budworm (l.e. Jeck pine steminaste oones)
produced one of the slowest rates of development with the
50% point im pupstion not being resched until July 20,

{d) Effect of Host on Ovipositionm,

The obJect of this study is to determine the relstive
feoundity of the assme budworm sirain when lervee have been
resred on various hostis.

The results of oviposition from rsarings on various
hogsts for boih spruce snd jeck pine Ludworam strains are
conteined in Tebles ¥ and X1 respectively.

(1) gviposition of the spruce budworm straln,

The recordings of "Mean number of 9 caged for ovie-
position”in Tebles X end Xi were obtesined by [finding the
averaie number of ¢'s caged for ovipesttion from all
resrings in sny specific instence. In cs.e 41, for example,
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23, 25 and 85 ¢'s were caged for oviposition for the years
1944, 1945 end 1946 respectively, giving an sverage of

24 as shown in Table X. A finel fligure for "Mesn eug
clusters/¢" snd "Hean hatched e;gs/9" were obtained In a
slallsr manner. -

"pean no. of 9's ceged for oviposition® for the transfer
were derived LY t sking the mean number of ceged leusles for
8ll ceges in aeny one trsnsfer, l.e. 8¢ and 2<.5 femsles
wore caged for oviposition In caeges 41 and 67, giving s mean
of 23,25 for the bslsem to balsem transfer. Wesn "egg
clusters” sndvhstehed egps” for sll transfers were derived
in s similar manner,

Prior to 1944 fertility wss not recorded. Ceges 31,
3@ and 34 becsme extinct before the oviposition peried in
1944 so [fesundity snd not fertility sre reported for thess
ceges in Table X. The fecundity reported lor cages II and
19 in 1943 wes 110 snd 187.1 eggs per ¢ respectively. These
figures have been used in the complling el the finmsl Ilgure
for "Hatched eggs/per 9" in thelr respective transfers, but
it will be obgerved that both numbers sre consideresvly
lsrger then the mesns recorded for these tranalers.

Falsas sppeers to provide the most sultsble condltions
for oviposition, with uslsem to balsas veing mors prefersble
than white spruce to belsem. Larvee oblained from belsam
snd reared on black and white spruce produved very simlilaer
resuiis with the lsttsr revesling s slightly larger number
of hstched eggs per 9. Jeck pine sppsared least adsptable
for purposes of oviposition, while white spruce - blatk
spruce and white spruce - white spruece cannot ve conmpared
a3 fecundity end not fertility ls listed {or these caies.

{11) Oviposition ol the Jjack pine budworm strain,

Fertiiity wes not reported in 19432, and the [figures |
obtained for the recundity of females in csges 37, 36, 35 and
38 have veen included with the number ol Lstehed eggs recorded
since 19243. Sudeorm fed on Jsck pine tersinsls ylelded the
lergest number of fertile eggs followed by lsrvse which hed
veen fed on pollen. Ealsam fed lsrvee produced the next
lergest number of hutched eggs, while black snd white zprucse
produced the poorest results with regerd to oviposition.
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{¢) Relstlon Between Pupel S5ize and Feocundity.

The purpose of PFigure I is to give some ides of how
lsrval feeding on veriocus hosts affecia ¢ pupsl slze snd
hence the ey layling cepacity end fertillity.

The {luectustions in the pumbers of huiched eggs per
female for the varlous transfers appsers to be more or less
proportionsl to the inersase or decrease in pupal size for
ihese seme tresnafers. This is best illustrasted with the
balsem - Jeck pine trensfer, where s sharp decline in the
female pupal widths shows s correspondingly sharp decline
in the number of hutehed egge per femsle. The relation
" between pupsl size and the total egg lsying ospaelty of
female moths showed a similsr proportion with the sxcsption
of the ib- Sw trensfer where the mesn femsls pupsl width
was lsrger than thet ol bleck aspruce, while the egg leying
capacity wae less.

Figure II serves to show the effeet of different Losts
on Jack pine budworm pupal wldtbs, and the resulting bumber
of hutohed egus per fémale. %he totel ezg leylng cspecity
per female was very much similer to the totsl hatched ezgs
per female, aud is not shown In Flgure 11,

with the exception of the Jack plne -~ blsck spruce
transfer, there appears to De & closs relastion Letwesen
pupal widths and the totel number of hetched eggs per female.
Bls ¢k spruce sppears to provide the necessary dlet constituents
essential to the produstion ol lirge heslthy pupee, but on
the other bhand, jeck pine budworm resared on dlack spruce
appears to be subjeet to some nutritionsl deficlency which
epparently reduces egg production.
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He Urosslng vtiiles

Tods experviment sas Initiat b Lie
ﬁxpﬁfi&?ngnl Bagles uebiyg DUSLL 0 she Y Annasl
Teohnival Hepurt, page ’ 58 HLLh fau*‘ Host seievlion
sbudy s all Gugwe gunlslning byorids wore &Kai;w'rz’&m
Irom Lash He Lake, Uutario t@ biue uew fieid

b Hed HOGx i&&aﬁt%; anasiboba.

Ho Steapt L8 vesh wade 0 auwslyge tuls yearts
Gata ad 1d 13 Baoualt boad bhls van oe node #ablslsgs

The peluods SuuR¥ed iu Lyuee peg 944 and
Grosges were ldenticvel w#ith the wei .ods desoribed
& by of bae Lyty annual ?ﬁﬁ%ﬂi&&l HeEpott.

{a) Goservations on 1744 Urosses LDuring sweser 1546

(i) v @ 1 = Jack pine ¢ & s.lus spruce g ¥F2 1.4b. The
firsi sigune of activity In nis cage were observed on
day «) shen oue sedond luslar lafva was seen. There were
Bo mingd needles on $ole Gale Alth geuncral buu deveiop=
aent veliyg Ghlgnht.y relarded 1% comy.red wilih other
Ralsss sesdlings ia Soe same vioeinity. On June 1, tols
Cap® wWas €oa Bed L0r lalvas and only & sedousd ane shird
#haula lar.ae were regpved LoF rearing i ¥Fol.8. jars.
The resuits oblained in uis Cage were very uisaypslute
18y wibe overwiunteRiiy worb.il®y being a qossiuvle
saplanskion Lor tuls low surviv.l. Four sines needles
FEPY SomOVEes ITom buls CGuage oo June L. Ho larvae sere
found in toese needles so w0s8% of the larvas suouls have
ledt the needles by thls d.be. O the & .rvae (rans~
iarred o $he F.l.06. Jurs,; only o€ ¢ WBd OLEe § resghed
PULEaL IO, ,

volour notus vn Fe byorlds puuae and wobths.

. i & L = JaGk plne »~ 4 white spruce 1 Fo L9bb
(nonred on Balonm)
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Table 1 vonbalins a swasary ol dats Ior ly4b rearings
of Uaye 1 on baleam. Ouly one suooesslul wallby was
aeobapliehed In Sules Cage. Two @y clusters resulted
irom ole walling «bd when viewsd with & hatd lens only
& egigs wore observed. These eggs proved to ue 1lUO
Infertile 60 bLuls Gaye =58 ﬁﬁﬁ&ﬁ&zrﬁij diseonsinued.

The jagk pine led larvae of Lals cage roduced even
BOre UnssLAIBIaCtOry results, 8 posslole ex lanation being
e exveeulngly poOr couuition ol the §V&xwia&@rxﬁg
seedling. Thls seediing ocad only 1€ Lersinals oapavle
of providing food lor larvae, when sXamined in the
spring. One larvue was found on Juné < and oue on June 6.
However, one of these was disoarded due 0 retarced
gevelopment. Tuls cage s .8 ciamined suain on Julie <7,
but Lhe remsining larva™ sas not found so0 the Gage wss
discontinved.

& érﬁkﬁ u@&l af ﬁi&hiiiﬁaﬁﬁé &&ﬁﬁ@v &@ %§t3é&@§ to

%&ﬁ ba&a&m u&& 3&&&‘§iﬁﬁ iﬁé &aﬁaa a%r@ ﬁ%?iﬁuﬁlf %ﬂﬁ
small 0 araw a cowpurison wiith Uspe IV or sleh the
noadzygote siralns avallacle Lo e Hosl Selevtion
study -

{11) Cage & -~ saleauw o 4 Javk piue g1 F2 1946. The first
sign of agtivity was noted iu $uls ou,@ on sy 11 when
Beveral wWeus wWelrs obs-Iveu. However, 1t was not until
day 0 thaet larves €re aotually ouLserved Or-wling aboud
in Whis Gaces  pud dovelopment, st this time, Gosmyared
favourably with balsse werminsls in the fleld. Transler
of the lorvae o Fol.od, Peading jrs #as undert.ien oa
June 1 when 49 lervae, xoetly tairg and fourtbe stadia,
#ere pluced iu Shese Jors., Ubiy € wined nuedlus were
oLbaLned fros Tuw overwinlering svedilng, so it is
douobiul suat the needle win ng bault is praedtlcsd
extensively Ly tuls nybrid,
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The survival of this Croes, as showiu Taule I,

Wad bigh witis 36 pupae mabured i¥owm bhe 49y tracsisrrec
larvog. Toae sex satlo for the pupse of Sule cage was
B0, wnitn ii@ur@ is soméwiial Ghpaer Shan tne sex ratlo
of J493 esluvlished 1n bbe Hawk Lake, Onbario area Jfor
the Jack plue oudworm 8iFaiu vewween e yeurs 1y%c Lo

1945 Laclusive.

A mealk perventage fertlility of nl.u6% aas recoroed
1or Ghe egps ol tLuese uyprids .18 year s48 Vosyared to
194, revoraluge ol ). lertiilty for uowozygous Jack
plue puuworn eggs irow R {j aBG [a. Zﬁxt;&ity for
HOsOLYEous Bpruce vuuxora €.u55% Irom Qage 5.

s laon of the declproval Urosser (l.e. U
I and IV} LO§ WUerbakes LLiE g&@r aue 0 the i&%
OVeTwinbering survival iu Ysge 1. witu only € pupse
wabured ko uange [, busre wus uol amifi@i&ﬁﬁ Ga el
avaliawie for & goupurlson wito Uape IV.
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(8) 1ly4 Hearinge of 194 Grosses of Jack Plne and
Gpruce yorus of Archips fuslferana Ulem.

(i) vage Ye~Jduuk pine ¢ X Balsam $:1¢1 19ko. Tue first
alygns of aobivity were observed lu tnle onge oni Hay &£3%
when « lapvae sere observed in webs, vu% no sipgn of
needle mining wus evidenved. Bud development on khe
top hali of the overwmintering seedling wus very mugh
retaurded wish the vuds not having siarted Lo expand

by %hls cate. Lud development on the loser half of
the seedling was only sligntly retarded as cospared

10 free seedlings in the same vivinity. Upou re-
examination on day 30, one ained needle was found.
heveral buds at the oy of the scedling were infested
and oue Lhird instar larva was observed.

Three pupae were ru.oved frow the seedling on
July 3. Ou tue game d.te, O Larvas and Jre-papat were
placed in 4 ¥Fol.6. rearicg jar for Iursher Bveloy-
BEUL .

in Table II 1% willi ve observed that 3o and iy
wothe eserged i1ro0s pupse. However, all wals woths
were uead by July 17 snd,wlis the firsy ¢ moth HBAVARE
emeryed Lhe previous day, 00 sucvessiul sutingg were
accon lisbed ano Yhe cage was discuntinued.
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(44 ) Caze [ = Juvk pine ¢ X Balsam §1 F1 1yk6. Teo webs
gere noted L buis uo,e on say lle This vup® #s8 orasined
caln BB HAY <5, wu% 00 wined needles were lound anu bud
development sy cuwled W ve 8ilghtiy rewrded. due buird
ahd one fourth ineisr larva seve obaerved in tals cage

oh May 3v. b Jume 13, & valsam seedling was disiniested
and o larvae, @ustly O the fourth and fiith stadls,

sere troasferred 0 t.48 seedling for furlher eveloyment.
only % mined n. dles were ovlulhed iros ¥ is usge, 80 1%
ig doubtiul taat the larvae of $ile cross prastlise tae
necdle mining b1y estenclively.

S

The survival in S0L8 vu € wA8 VEry Ligh, as suo®n in
Table II, where %3 pupas were malured iLrom Whe e pang-
ferres lurvae. The sex rabio of 28 supears undully low
while the peroentage fertility of #0A4% 1s an luprovement
over tae 34.6l. Fersilisvy reported IBDT the Lelerocygoles
in 14y,

{1i1) Cnoe U = Baleam o A Jatk pine ¢ Fl iyle .  Four
mined ngedles and L Se0ond instar larva sere ovmerved in
the exasination of this cage ou May 1l. On day -3, 1i
@mined noedles were ovserved., Tue ouds were 1o po0r Gua~
dition at ohis Slse, averaging 1/78% = L/4% in jength, and
56411 in possesslon of svales, wheress Lree seedlings
have shed tueir soales snd .uds sverage 1/gY - 3/W* in
lengthe Un June 13, 3 balsa. seedling was slsintesnted
and 57 larvae were wPansferreu %o 1% frow the overw.nter~
ing seedling. & botal of oy alned newdles were obtalned
upon @ malbatlon of the gouvants ol the 0Ld Suge.

4 Lalply sigh survival ®ad ovlalued in Bols Guge
with «b pupae be.ng actured dyrom e o/ larvas Wahs-
ferrec. A perg@nsusye iertilisy of 60.1%F was oblained
ti:is year .8 compared o Wie oj.lp forp the 174 hetero-
BYyROLEE. ‘

(iv) Pupal wictuse Taule 111 s & summaTy of e sveru,e
wale and iseal pupal widitos Lor L 4b resrings of 19y
OroBues.
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* 4bl measuremenis are in oms.

Uaka oh hé pupad sildbns of spruce oudaworm reared
on GslBas wlid Ja@k plne Duuworm reared on jack pine
terminale ang staminste cones «as towen {rom T.oles
VIII and 1%, p. 61, of the 1945 annuva. Technival Kepors.
ihese Ligures «re Contained in Fasle IV, tue purjose
being b0 vslermine o solich sirain the hetersaygous
pupae may sbow an aiflinivy.

Javle IV

Houat dalsex Jagk plne %@?wiﬁ%lﬁiéﬁ@& pine cones
¢ .58 | "33 $3u

* Aid MEABUTERenHE LB LB,

The ¢ heteroaygous pupas in all 3 cagus show
pupsl wlathe wuioh are identiesl wits the howosygote
Jaok pipe budworm sirali recsred un PUrminals ang Gunes.
1o no instance did Be y pu, el wicuhg shown in Table 111
appLoilusie a,ruce ﬁﬁ%i@fﬂ g'e in slse. o noberowyyOvs
pugae Lo 51l J geges are approxluately the save slue
S8 BBLiEDad &%u JEEs pine vuuwdr., wihlle Judk plne
pudwors fed on elamlingte GOARE ano s ruue buuwors fed
On bolias 8how pupal wldtus ablch are 00 small und 00
larye respectlveldy.
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(¢) Vomuarmtive Hotes on the Heulprocal Urossos
Cnge (! Jagk plne o 4 Balesm §1 ¥l 1340
Unpe 9t Belsem o & Jack pine gt F1 1946

(1) Beedle mining. Both these crosses were overwintersd
on balssa whd ¢onsiderable diiferenve was noted iln the
peedle mialng 0abli ol the oversmintered progeny . ¥For
instance, wheu the larvae Lrow Cage | (JaGk pline ¢ A
Balwum §) aere (lraunsierred on June 1, only J wlned
needles sepe fouvnd. 08 the other haud, &Y sined nesdles
wors obbtained Lrom Lbe recipyrocal cross (oaye Yt Balsanm
o & Juok plne ¢) st the timé of transier. The plylogeny
of toe hybride im cage 7 apy® ¥ 10 Besenble the homo=
aygote spruce budwors sirals ss iar .8 the nsedle
aining hobit ie woncerned, wiile the larvae in onge [
were rel tively inavtive ailbh reg rd $0 needle ninlng
apd 16 this manner resesble the jzok pine vudeors straln.

{i1) Rates of developuent. The rutes of developuwsnt of
progeny £rom Lhe regl rogal Crosees siowed very gimilar
rutes of asvelopment #iih the Iirsd pupa appearing in
caye | on June &9, while July & was the date of the
first pupal appesarance iu Qage Y. As s usans of gompare
ing tuese resulis with the rates of development ol the
indivigual etraing, it was noted tuhat the first pupal
appesrancs 1ln cage oH of the Host Selegtion Siudy
{(balsas - white spruce) cogurred om Jume 26, wialle Jaok
pine pudworm resred in cages 81 and ¢ BbBowesd no slgn
of pups until July 11,

(111 ) survival. Ia both ¢a. 98 | and ¥, the lurvae were
ied on balssm Shrou:hout Bhely develormenial periou.
Burvival was sxiPemely algh in ¢age | sheXre 53 pupae
wore obtained from 58 transferred larvase., However,
survival iu cage Y proved Lo ve 1ot qulde so sallise
facbery with oniy «b pugae belng w.tured from 3/
trangierred LaPvasd.

(iv) vex=Hasic. The sex raiio of the pupas of tue jack
pine ¢ A LalBea ¢ GPUss was exbesdlngly 10w as only
15§ pupad wersé watured us coupared 1o 8¢ pu.ze. The
86x ravio of .b1 for valszs o 4 Jack pine § in cage 7,
although vavher ulgih, is conslderally eloser o the
poraals



{v) Fertillty. The hateru
fertile as Gomu.ved o of.
of Gu.lp %8 vbkalneu for ¢
pErgent . € fertiilsy of s8i.1p

i L9y, whdle o ligar
& ab Geopared Lo the
o lydhe

{vi) BRmessry suowliy bhe shape -hd coiour af pupas §
Vi, " b ¥ : ¥
1940 rearings of the 1Uk, resclprogal crossus (U .88
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F. Influence ol Pollgs on Jack Plne Dudeors

Toe lo4b flela iuvesblpaiions of tnis [ roblew
oarried on ab hed #ovs Leke, i Sue sultechell Forssi
HesePve ihL Mauibouva, ylelued 4o new Coutlusious on
elther of the major phases investialed, lorval survival
ani ieouniiiy.

gertaiu modiiicabions in the wetiod redonuended
in the 195 annual Techuldsl HupOPl, p.we DU, Were wmads
cghion resuibed iu luoresseds reliabilisy of the resulis.

The basle procedure involves %ue Oontrolled rearing
of 4 supposedly EDOWn BURUErP OI larvae ob LOSL LiauGhes
of Javk pine, eliber bterminal, \geesn follage), OF sitau~
inste, (poilen). Larvas aré introduced on 0 the daged
branghes ¢arly lu developuwent, setond of Lulrd siage,
aig removed a8 pupas. IN bais muanner, 1% is hoped o
getersine tue  ofiuenve of polien cu larvsl survival.

The foilowlny changes were incorporated inlo s
146 procedure!

‘ {a) Pue nuswer of replicaves {vages) was iuuroased
frow 3 80 iU

(b) Tue vaye Blee was Peduced by aboul cne-hall.

(o) The nusber of larva® 1o cath vage was reduded
From 5@ %0 U

W) & CLEGK Gage -85 86% W, loi each treated vage
s aujocent %o 1b. Toe Cueok vapes wofe Ior the pur-
L08€ 0L elersiulng the error of dlsiunlestation (sse
gy Aunual Tevhnloal Hepord, pps 55, S6).

By these chui @8 L% 4.8 hoped T0 reduce tue varls~
Lilisy, ,rovide greater Coulrol .nu peneraliy luorease
the relicnilility ol the resulis.

Tue ipiloeing, is Tavies 1 und 11, suamarlises the
sata 0f pollen ifed (svesmalaie] and lolla e feu (Verminal,
pon~sbaminace ) larvae respeviively.
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{&) ulsoussion

The *Total™ figure lu ¢oluan H ils oblained by adding
Logether Bue nuamber of pupae reovvereu and the parasltes
revovered. Iu all LUt oae Case, Lheuse wore ecueryed
varasites. The arguments iun lavour of trealting the data
io tuls manner are as follows:

(i) %he parasites penersl.iy emerge when lorvae are in
bhe fileh stadiuws. Larvae at tuls $ime have o blgh
ghonce of survival «nd,were they nob parositised,
w0t would probably survive.

(14} rorasitise way 0% be vonsldered dleericin.vory and
Bhcuiic, wherelore, be gancelled frow bosh asides.
ine slapiest webuud ol dolag Bhls l& L0 consider
palaslilegd larves a8 uaviiy survived sud cosuls
the survival figure ageordingiy.

Tue figures in column eix ("ocheok*) represents ihe
total contents of the cage 4 Whe ties of pupution,
fngluclug iaPvaé, , paw diu paloesiltes;, gluve o Larves
woere lutroauced into these vapes, tuls flgure is in~
tended Lo represent Lue error in disilufestation. la
floange.s 16 iz dlutereeting %0 nod%e that disinfestaiion
#.8 bepgun with Ouye 100 G el followlng cage LU the
diglalest Lion appesrs L0 Lave pedh VoIy thorougi. The
resson for the attaineent ol tole ulgh agouraey is
provably for the wout partd due V0 tos low Dudwory popu~
1asivs in the area ol ex erisental stucies.

The swvival Tigure for cagu cage bas veen oblulnea
by subbr @bipg whe flgure iu coluan #ix, entitisa "Queok®™,
frow tusv of column Iive, entillied “towasi®s In olher
#OEu8, Loe botal contents ol the CLeok gage st time of
pu ation Las seen BULIracved Irowm the llgure representing
the total Peachlng pupation lu $he cage V0 arrive at the
Final survival fligure.

UBger valRty exleéve w8 b0 bhe waliclvy of the above
progedure. A poeslible bevler sethud would be 10 subtract
the figure representii, he number resching the Lupal
Bhage in Bhe OLesk vay® fros the sisdlar Llgure for tbhe
breated caps. Hosever, slice suoh dillerviCes wp algnt
afise by Gliferent .ethous ol valeouwlatlion are swall, they
way we disregarded for all pruotival purposes.
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The percentsge survivel of lervas to the pupal
stege on the two food types is as followss

Poilen fed larvee 3 754
Terminel fed larveeg 51%

The 1946 pearings, therefore, reveal ihal survivel
of pollen fed larvee is considerably higher ihau that
of terminal el lsrvae.

¥hile the survivel for sither type 1z not constant
from cage to capge, the curviwvel la more or less conslistently
higher in the stesmlnste cages.

At least one Turther serles of rearings i1s reguired
before & definlte conclusion may be asteted,

The procedure followed In 1948 appesrs to be quite
satlisfsctory on the whole, snd no modifications are
recommsnded. Hewever, twp additions could Le mede if

circumstances slliow:

{i) Tue individusl reering of lervae, for the purposs
of providing greoater control.
{11) The resrisg of e series of lerves on cefed Lrennhes
of follage on stsminat: trees. %Thls would be for the
purpess of determ ning the effect of asuch a lfocd type
on the budworm as oppossed to terminels on nop-staminete
trees. Pollen fed larvee zerely Leve sccess Lo pollen,
but they siso heve access to the foilage on stsalnste
trees snd 1% is, therefore, thought to be necessary to deter-
mine whal veneflts, If eny, are derived by the budwomm
from staminete follags.
{(4i1) Btudies should be undertsken on the extent to which
larvee wlith access to pollen actuaily fed on pollen.

s Iue ivfluence of Polien on Fecundity,
{a) Ovipusition.

The mating of wotbs snd their subseguent ovipositien,
the method by which fecundity bas been deterained in
previous yeara, wes unsuccessful in 1946, so that no
dnts is included., Tallure wes due to shipplng 2ifficulties
and the smwail number of moths avallasble.
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HeGOmseniablons For ba%f iave Guatlons of
phase .re .8 fellowsg

tilisg

(i) 1Y mabinge are Yo ve sude in sinunlpey, tae prsotlice
rellowed iu kyd4h gl 1y4b, Qarg saoula ue exerglsed
0 @e¢ Lhob pupse are siulyped warly %o avold smer-

Cgence snroule.

(il ) The wat.ngy of 8 sertes of wothe stould se nade at
the il stalion. Blihern only one palr should be
placed iun ssb ovigosition vsge and/or oniy mated
wobhe sbould ve placed la ovi oceltion Qages. a8
the procecure stunds now, five maless upd five
ieunies «re placved ia an eviposililon cvage. They
a8 placed there dally as wolhs emelge, Lo regard
Gelig siven B0 ape}; a0 wniereation 18 thus palued
as 0 the acsunl nusoer vf satlngs wole. oogur.
Tuis 18 provably smslil due $o ibe rsndos meliocd of
grouplng the wotbss The figure on e numocr of
egus lald per rlemule reprenents the figure for
iegunclity anu, al present, it is covspubeq oun the
asig ol iflve I ies Laying Whe egus frosm any
one oviposltion cage. This le undoubtediy not true
a8 act all five se@s.les are provalbly ever wabed.

e of the

(141 )in the same manker, 3 regord should be wm
attual nusver of madloeo s wiionu ooeur for @a0b type.
e pergento € & would Lhus be Gompsred
Gebe cmone shetoer L0040 1 a iautor ailecting this
i@ﬁ%@a B .

{b) iotential foeuaGalisy

f x S AR
G rmL el BypeR se¥e y?ﬁﬁ’??@w i3 e ﬁﬁ&mg? Gk Loows M
laver esamined Loy wverial Cuoienta.

Tav purpoes of $.0s experisent sas 0 provive in-
formasion on Wbe el Siousaiy, i suy, vevwesn:

(1) Bbe doou Gyps n ke aumber of ove
(1ijtue number ol ove ana the nusbur of zygoves deyosited

TaE reBulis are JUPEnUERt LpOL he sesumpticn veat 47
xli ovGytes .re preio L when he molh eEePYes ohd uo
nob continue w0 forsm as Lhe LYuOten are Lapvalied.

The resuite of these ulssectl.ons, glving whe nusber of
; LEE Qﬁﬁliﬁé@ﬁ the nexy
inate and terminal motbs
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TABLE IXII TABLE 1V
overipl Content Orsvid Ovariel Content Gravid
atam nate ¥Moths Tarmingl ¥oths
fNocrtens ‘ ,
fo. %&tﬁ'o Fudimentery h‘@ta&
1 : , 1l 81 213 294
8 150 i 156 £ 181 188 509
Z 187 L 157 3 é8 154 gea
4 ag e 8g 4 104 225 )
B 78 8& 1588 8 8% 198 286
é 11% 18 430 B 129 201 430
7 76 £ 7% | Fei 118 goe 411
8 156 205 241 8% 185 259 384
) o7 183 260 on as 198 £8%
10 156 285 391 10 85 198 877
11 1498 28 %68 131 109 250 559
ig 187 183 8 18 82 244 207
12 106 148 254 13 BE 4 768
14 é8 188 253 14 144 147 291
18 87 173 260 lgi é1 219 ] g80
16 114 198 KR i L83 £8 i 537
17 1ig £20 &8 ,
18 180 168 245
i¢ 11? ﬁwé 3 1586 3585 5181
£ 15% 150 5€u
g2 44 £0 1G4
2% o5 143 841
84 | 79 217 Q@ﬁ
g@ 108 258 248
278 3818 65@3 # I%:I"hi%r%'&ﬁ geparation.
, #» Kot caunted.




ihe cobbs uasd eope retalned ln slo,orsd vials
wefore s4ilin. 80 Lhad Bhey wad oo chance ol velng fer-
Blilued ov Layliy w8

The Llinod flguves for Whe nusver ol coulained cogytes
16 $aCh Ccuse are A8 L0lluwst

Slamioace wobue (9] = 30c 000yUEs per femals
Terwinal woths {iv) - &4 couytes per female

Yhe filgures in JTacios LI anw IV show very Little
couslstoncy singe Lhsre is an estremely wide wvaria.lom.
Tae 1406 Saas diiferent preserv.tlives sere used,and
ineaperienoe lu beohnlque, probably acvounss Xor tne
gitrenely low Conbents in ceriala cases, sud {or the
exbreme Varlabllity in numbers. ﬁi&%@@ﬁiﬁﬁ af stamioale

e womoluled irst €0 th .4 there should nsturally
g pXeaver eiflolsney regvroed &n siesediioneg of terulnal

The ovarloles dlminisn 0 an gg%rﬁw&;g Bmall si.e
4% She Iree Glsbol sud o0 Bhal 000 bes Iound nerv .re
GAVEBely Lord 9 Goulive 4 GuPL Ln &FPOr le, bthereviore,
30 pe sxpecied bn Luees oounbs.

The 008 o Pagu #1506 a &Leslser (¥ are velleved
Lo represent bne nlpaost alouw a0y ifn couating. The type
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Gaussd e ovaslodss il ouYLes W U8 in s a08bh Sabia~
{avbory condlsivn.
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sny uifferenve wulcnu @xlsus.
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$hat Lurtoer lnvosblijetion .into tis auugﬁaa&ﬁgﬁtﬁ piited
for lawj’ sBould e somesbul sluplilled. *
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A. Introdustion

In 1946 an extensive progrem wes carried out on

a rehips fumifersna (Clem) in the Spruce wWoods Porest
eserve, manitoba. The blologlosl control factor

throuvghout thn budworm phases was under atudy. An
sttonmpt was made to determine numerical relationship
of othsr larves to the budwoms larvae to investigste
any ;m&»&ia stages of other spmice perasites. Thiwe
speciliic areas wers chosen for thelr accessibility,
moderste to heavy defolistion end having good trees
for population counts. These aress will be referred
to a8 A4 Ag and B, in the future, and will be deslgnated
on the =map as § +« Larval counts emi later pupal counts
wore taken at weekly intervals, to determine population
fluctuations snd the role played by pﬂ?ﬁ‘it&t in thess
. fluctuations.

Though speclflc work was done 1n sress of heavier
defolistion, & general sirvey was smade throughout the
-reserve. Spruce stands extend north from the Assinidboine
river up to and siightly beyond the Epinette swamp. The
heaviest stundas were found bordering this swamp, and
consequently were areas of hesviest infeztation. Terrsin
is very uneven, consisting msinly of sand hills tied down
by shrubbery and grass. Declducus trees, mainly sspen,
are found smong the conifers. Until the land bLecomes
sultable for other vegetation, it would be well to protect
the growth of spruce in this reserve. Surrourding country
is qulite vold of trees, and in tisme this reserve may well
be & oconvenlent reservolr for luamber snd fuel. At present
thes timber is too sostered to De used commercislly, but
some tlabeyr ls belng used from the Epinette swamp.

B. 3Ststus of Infestation

The budworm ocutbreax was first reported in 1939.
This sarea is unique in thet no Lelses tress are found
among the spruce, yei budworm flourish bere. niy one
similar occgourrense wes reported in Canada, in the Heritimes.
Daring the war, little work wes done Liere because of the
army tealning areas belng nearby. With the cessation of
hostilities and the use of the area asz a training und,
work wes resumed here in the Spring of 1046, A gmnarnx




reconnelasence showed thet ares of originel lufestsilon

{(C.} bes been redused from bzavy to light. No visible
ir}écts of & previous hesvy infeststion were noticed. The
ares of hesvy infestatlon has woved in e north-north-westerly
direction, bordering the Epinsite Swawmp. Other polnts of

the ressrve sve from light to trages of infestetlon. Ho
increment bYorings hsve been teiten for study of the effeet

of hesvy defollation on growth of the spruce.

An cver-elil pleture of the present stale of [nfestation
can sest ve shown on the mep following. Photograpis whieh
roevesl desree of defollstion were taken but, unforiunstely,
were not clesr enough to be of much ssslstance., A severe
late epring frost killed meny exposed spruce bud terminals.
This zeve an sppearance of hesvy Infestation, but wus
actually 8 natursl eheck on the budworm growth, foreing the
larvae to feed on old nesdles. Defollstlon of each study
area 1s indlcated in Teble I.

The severe frost on Hay 1% killed all exposed buds
whioh hed grown rsepidly in ldesl spring weathsr. Those
vuds protected vy scales were unhsrmed, This shortage
of new terminalis would tend to cause mors mining of nesdlea.
However it wes shown by Teble 11 that this wss not the case
for irvea Ci. A few days after the froast, the frozen terminals
turned red, giving ab sppesrence of besvy defoiiation. It
would be inacourete to estisete defolistion of s spruce stend
by distsnt scrutiny. All eress noted on thls map wers closely
exemined, Lsok of safficient roeds snd tralls proevented a
complete reconnsissance of the reserve.

C+ Phenelogy

1. Budworm develcpment .

After the slight upset caused by ths lste frost, bDudwora
development progressed normslly. Lack of gufficlent heal thy
terminsls tended to inerease the number of mined needles. '

A reeord was kept of the number of frozen terminals per

100 terminals exenined, and slso the number of mined needles
per 100 terminale exzmined, It wes previcusly supposed that
more frozen termirals incressed the number of mined needles.

Ls illustrsted in the chert, this wss not the case. {Table 1I)
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TABLE 1
DEFOLIATION DATA OF AREAS IR POPULATION STUDY Taken August,l946

Area A AL@: Ap Area 4g Ares Iy
olistion Defoiiation el cilation Defoliation
Tres [Total Cur- Tree | Total [Cur- | Tres |Totsl {Cur- | Tree {Totsl ; Cur-
fusoer Jjrent iNumberi rent jkumber| rent |Numbter _rent

o hes |716 |s/16 ] 1619leA16 2/16
1614 157416 j4/38 | 1620 i2/16 | 2/16
1615 [2/16 [1/i8 | 1621 [8/16 | 2/18
1616 [5/16 |4/16 | 1622 {2/16 | 2/16
3.817 4/16 |2/16 | 1623 11/16 | 1/18
1618 l4/16 |=/18 | 163 /16 | 2/16

1601 [8/16 [1/16
602 4/16 {3/18
803 2/16 [2/16
&04 2/16 l2/16
805 1%/18 i2/16
506 1/"1& /186

”‘"99‘:"’
G @ o O 9 ©

# Black spruce

80T



TABLE 11

CORPAHISONs Frozen Terainals wﬁ:zxﬁingé Headles: Pirst Count

Area A Area . fg o Arsa B}
Gab 5. OF 5.0F |Ho.of G.0r Ko.oT ﬁmafﬁméi’

. rogsn mined , rozenimined | Pree rozenpined Tre 'Ereu ined
wmber 'aﬁﬁ needles ;3 1‘;“” eIy teedles Rumber bOrE rzegalug me 8IP: xxughs
1601 25 ? 1607 )4 28 1613 19 2 16189 4 i8
p602 | 22 i 1608 o 39 1614 16 X 1620 is L+
fL60s [ o 55 1609 ¢ ] & 1615 2 21 16281 11 i1
negs 10O 1= 1610 4] 44 1816 18 & 1622 x5 16
}.&35 i8 | 1Q 18631 4] ig 1617 19 _ 1 1623 5
1606 1 25 iz O 41 1618 5 11 1624 & i0

607
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From populstlon counts 1t wes noted thiet the w jority
of the cudworm lsrvee wers in the &nd stediwe on ¥ay S4.
¢ Tew were slready in tbhe Zrd stadlum. [ ssi westher
cond itlons preveiled for vulwors grosth. The first v P
wes ouserved on June 1¥, and the filrst moth zmerged on
June Hi. Budworsm ey; clusters wers seen on July 1, and
first hetching of tlhese egys were recorded on July 6.
it shouid ve noted thet all the above mentiobad observetions
were .0 Uy which ls tue slightliy smore sdvenced of the three
aresg under opservation.

Xe Parssites end Pfredators.

Closely interwoven with ths npsi development wos
that of psresiles and predstors. Larpe numbers -f Tachinid
flies were observed on ¥y 24, possivly in sesrch of vudwors
iswrvee. The {irst, lLoslectls copguisitor (%sy) wes scen
on June 5, resching lsarge humber oy June 1lli. From Labope
story rearin s, 1t was noted theti the first Itoplsctis
vmerged from & budworm pups on June 2. Prom pereciis
coeoons collecled throughout the resgrve and reared in the
lavorstory, IL was detsrained thet the lervel parssites,
Apanteles fumiferang (Vier) and Clypts fumifersnse (Vier),
86T 60 [ rom uhe.lr cocoons in A18€inct pesie. Ahe fopmerts
pesk energence dste was June 2., whils the lettsr ihree
wore Juns 26, 30 and July 3. Predatorsz consistsd «f s
few voecelneilsd heetles, inotis sp., reduviides snd snts
preying on fellen lsrvse soout June &. Dlorvetris renicoullels,
though ¢ulte numerous, 414 notl prey on Wiwors UNLeuS
wag ECEree. & s00d 1llustretion of thisz is in
79 where defolletion wes nsar cumpletion, snd wmuch
preadallion by the Dloryelr.: wss In evidencs,., 2 usslul
point of this fecullatiVe predetor s ils nersllellsm with
sudwors 1ife cyeles. They grow, pupsise and gmer:s as
aiults within close ranye In tlse of sech othesr.

e Piant indlostors

To make posslvie proliolions as Lo tims of ooourrsncs
of phases in budworw evalopment, rocords wers Lept of
gurroundin plasnts. Heny specles were recorded ss to tiue

’ ; end witierdng. Twe interesting recoris were
noted. 4 very pretiy cactus vloom, probauly Jpu
colne lded with eommencenent of tudwors pupstion. ;
spresad ulooming of ¢ common plent Uslllardie sp. coin
with the commencesent of oudwors pupsiio’, and the firast
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witheriny of flowers comes Just as pupstion of buiworm
In complete snd moths bvepin to emerge. TL 18 o waell
distributed plant ‘n this reserve, iz easily spotted
begceuss of 1tz lsrye brillisnt Clowers, wnd 1z s conven-
lent plant for phencloglesl purposes.

Ds Budwerm Populstlon Study

To determline population fluctustions throwh the
sumner, saupling at regular Intervals wes carrisd ocut.
These recul ts wers recorded and finel figures compiled
23 indiented in table below, numvered 1iI.

Three dlstlnet areas were selected for t helr degree
of defelistion. They are marked on the mep and sre known
as A}, §§ and By. The former arva wss most heavily deflol-
isted while B; Las modersie defolistion. Aress A; and Ag
are sdjecent and slitusted near Onigh Station. They border
the Epinette swemp and some treses sre on top of the ridge
while some sre &t the boltow of the rlige, bordering this
swampe Ares Py is sltusted almost due north of this
swamp on the Carberry slde. Ares 2; had six trees, all
white spruce, well developed and avérsging forty fest in
beight. Area Ag hed 12 trees, 8 of whioch were black
spruce, svers;ing 25 feet higk, snd the other & trees
white spruce sversging % feet high. Ares B, bas 6 white
spruce trees, wll heslthy end aversging 55 f8et in height.
Fagh tree was ldentified with s metel taz and wlso psinted
with & white band for esesler spotting.

By using s pruner with extenslon sud & cloth net
below the Llisde, bLrenches contalning epproximstely 100
terminsls were out from the middle third of the tree., Two
such branches werse out sach time. The branch was then tsken
and 100 termlnels on it were counted and separated,
dlagarding the remsinder of the branoh. Now these 100 teym-
ingls were csrefully examined for lsrvae and pupse. PFrozen
end healthy terminels were considered. 21) recordis were
entered in fleld books in the field., Other supporting dats
sueh ers predators, mined reedles, jfopesn terminsgls snd other
larvee were recorded. fsch tree in esch sres waz sxsuined
thualy, spproxisetely every slght devys. The use of the net
grestly reduced error due to lose in handling.
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Al lerves and pupse found on the 100 terminsls and
in the rst were praserved in Prehling's aolution, eash
breneh having s separste viel., (ne halfl of these larvae
shich dropped into the net while the brench was veing out
were ineluded in populstion ecount. It was decided on
the aversge, that s brench hes 200 terminsls on it,
therefore one-hall the larvee in the net cen be presumed
to come from the 100 terminals thst were under examinstion.

Other larvae were alsc found on the examined terminals.
These were recorded and ldemt ified as closely as possible.
These larvaen were also diasected in the lasbwr story to deter-

mine if they act ss an slternate host for the budworm
parasite such es Apsnteles and %11&&&. Ho such indlostions
wore noted. The numericel relstions of these larves were
closely checked In the case thsat they may dDe Iin endem.c
numbers possibly welting for an upset in the biotic

balance to gome to the fore. Some of these other larvae found
wore D. renjcullels, Z. fortunens E;\?ﬁ§fﬁﬁi, gikaﬁ@%u
alaskonsig and somes unidentiflied Tortricids. Table ]
Tor other larvae indicetes numerical comparison.

The reeder will no doubt wish to ssk the guestion,
"How socurstely are budworm fluctustions represented by
these larval counts?" Lervel migration ia constently
in progress, perticulerly in the 4th and Sth stadis when
ssaroch for food is Intensified. Therefore it is guite
poesible that there are populetion shifts from ons
atretus to another on a tree, and also from tree to tree.
However, the theory involved in the method of sampling employed
was that if larvae migrated sway from the saumple tree or
area, others slso migrated to them, Originelly it was
proposed to take duplicste ssmples from the top snd bottom
balf of each tree, but due to the time involved this was
finelly reduced to a set of duplicete samples from the
centre of sach sample tree.

The latter method gave some concern in relstion to ’
pupsl counts. At thst tise it wes observed that pupse
appesred more numerous on the lower branches, many even
pupating on bare brenches at the bese of the trees end
on low shrubs Lenesth these trees. If this movement is
very pronounced, counts tsken f{rom the middle third, would
tend to underestimete the true populstion. In migrating
on thelr webs, meny lerves were also ouserved to fell freely,
iy to the ground. These, if they escepe predetors may
eventuelly eongregate on the lower branches witi the result
that the pupal population may be concenireted towards the



TABLE T1%
EDH-RICAL COUPITIISON BITH "Other Lsrvae®

| angas _ A Ag By Fercentage
{arvae found in 1 Eusbey L~ Tusbery , : i
Populstion Counts .'-‘h. #» irditiTotel LstPrd]
irehips Tumifsowralds2y S R0 76 112 R02p5 N b2 F=y o5

perones verisns IS } © D 4 5 2 p b 7
B J1p 33 pebap D ise b
E 9 |s
2

=5 B3 L9 180

x {71513 38 L2 18 14 | 26

¥ : J * '.! ‘ :h

# Includes unidentified Tortrlelids, * yellow-hesded spruce sawilies,
one Plhkonema alaskenasls, and others.

g

8T
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base of the tres. On ithe othor nend, loss of udworm
frow the sewpling areme wlddle porilens) wy wopplng may
be compenseted by larvee dropping inle los ssupllng area
frow the LOp. In shy cese, it would ses. Lhet Lids phase
o populsilon suvement willdn tress soould ve lurther
inveatigated Lo deteralne Lis reilabllilty.

Since trees Lu Lhe Heseurve wlv gensralily qulte
scatiered, L woule probebiy Le lelrly sale 0 assume
that cesmpuratively Llittle inber-ties mlsvellon cocura,
onew she larvee (ave Comsensed Jeeding lo ke spring. T
bhis ié the caee, Laen Loe probles resow e itsel!l inbo
developiing & tecinloue for teking reiletie esillswmtes of
Popeiatlon Chalip@s o lndiviedaus Eregs. :

Tress oulslde Lue areas cwncerney wars ploked a3
ovaervalion Liuss. Dbranchies woere sslecled on thew, and
at e8cs ouservatlion any hnew {ind or doCurrencs wus recorded.
This wes Lo ncie sny unusual blolowicsl faoiors shich may
not be fow in Lhe study areas. From Lhese Lreds, sup-
plaveniery lnfopmation wes sought for, sul neltlhing snooups
exdng wes found, [t weas uisappointing o dlseover nothing
thal wea ot siresdy ooled oo Lhe Lress under populslion
study. Perlwps these vuservallioen breés shouvld ve wore
widespresed, aud 80 my glve souwe reguired dsis on the
pieloplexl control study.

Table IV FOPULATIOE COURY TAYTR

Seuple Ares &1, R, FeTae, ¥anitobe, 1946
Ko. Lervae and Fupae per 200 terminslas
gount fo. il 8 A 4
v oLh 2% & §d &0 16 &7
Bos | TP68 15400 Yimgew it | Vo] dedbie
#hite

Spruce| 5% 7% [ As i3

iree | fost

LI 1 g8 | w0 2
.o | 17 44 28 8
# g 43 @&‘ £0

| 8

45 A

gs& ¢ e o R
g

" 25 27 38 30

R

T 42,5 25,2 |  19.8
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THAE LV POPULATLOS COUNT DATA
Sumple Arem Ay, BaW.FuRs, Usnitobs, 1946.
l Em aw%a?ﬁ Fupse per 200 teminals &
[7ree Rost [1 vg.m'w 3
fics [Tree | _—
7 [Black ) ¢ 8 "
Spruce]
" 10 v ) v
9 " | 4. 0 0 0
w]| * 24 5 8 6
5 B L 1R s 7 0
' 18 " 14 -1 - L -
jHean | 18,2 | 43| 84 5.3

L Wlugaa té% tbgu - wg 8 aﬁpt?g arvae thg‘ fell

*“ Ares ﬁg; B PR Henitobs,1046

por 800 temmm Y

4845 2 | 13.2 ) w.s
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Table IV POPOLATION QOUNY DATS

Sempls Area El, SVl he danliota, 10406,

0. of larvae, pupes b epw slusters per 200 thrm'nalas
>yaaﬁ¢a% g“ﬁ”?;ﬁg& %<§m§

v, tree | |
&

.% § -?;: P
19 jl

st
fpruce 73

20 ¢ " 76 {7 19 R

$ot
&%
[
~F
f
ia

a1 | 4

ze | " B4 56 18 a2
3 | " 40 23 £4 14

it
Lﬂ
£
ot

e
&
g!
i
&
»
4
*
A
B
-
b
2
»
@

2, Parsszitisna

Farseltes srs the ehle? factor in bDiclogliosl control
of spruce udwors, and Dence much work maat be done to
doetoraine the extent of parsslilswu. Theae percaszites
attack the bhost ln thres pheges of 1ts 1i0¢ ¢ysie, Damsly
~ @5, larve apd pupe. Appsrent aoriality iz iths acrtel~
ity of that particulur phass ol tiw 1ife ¢yoie. Agbual
myrtallty 13 the mortality over Lhe whols Yite syale.

(i) Le&rval gaed

Teo deleralpe agxtent o jaresitiasz o b larval
ptage of the budworia, rearings and di%ﬁ@%&i%ﬂa weirs oarried
ot dn tw levoretery. As landicsted Lo chart Ueluw, approx-
imetaly TTYD lervaes wers gsant do Jrow ﬁi;&@fﬁﬁw aprous of
the resorve Lo Vo reared. Those racseings ware lor Lhe

parposs of lientilylng spesies peeasni.

# Included in these figures sre 50% of the lsrvae that
fall free in net of the pruner - un spproxisete RUWMDOr.



Table 5
Larval Dlasections from Fopulation Study
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A total of 1950 budworm larvee wers dissegted, from
different parts of the reserve, The ohief purpoass was to
obtain a definite percentage parssitis=z, and also the
variastion between areas. In these dissections all stadile
of the larvas were used, but for record purposes only
those in 4th snd 8th stadia were counted. From experienge
i1t was found difficult to discern very small parasite \
lervae that would be found in the 2nd end 3rd stadis. It
wes slsce found that no paresite lervas were found in 6th
and 7th stedia., PFrom the known history of Apenteles and
Mg, 4t was shown that these parssites 18 ave the host
An its Sth stadium. On the basis of these dissections,
it was found that mortslity osused by Apsntele: JLTp ks
averaged 46,54 throughout the Reserve. 586 Teb)

Parasits cocoons were collescted from the study sreas
during the course of population sempling. These were
resred in the field laboratory to determine pesk emergence
detes. As previocusly mentioned, peak emergence date was
June 21, for Apantsles. This cotneided with first budwoms

moth recorded. As the first new budwors eggs hatched on

July 7, it sppears that the fnmuitt has 16 days in whieh

to make and prepsre to perssitize the young budworm larves.

@zgg . emerges ot 3 different pesk detes, nemely June 26,
pndd July 3. It is present soon encugh te perasitisze the

young larvee as they hatsh. Prevalencs in areas, and

parsasite emergence are shown in Table 7 snd 8.

Pupal paresitism compered favouravly with larvael
perssitism., It was found that 43.2%8 of pupse reared in
the laborstory were parasitized. Budwors pupse, male and
feusle were collected from all parts of the reserve for
rearinz. A total of 20435 wers submitted. It was deter~
mined that ltopleetis 8o %%aim {S8ay) accounted for 264
out of 45.3% of the parasitism. Dipterous parasitism was
11% out of 43,38, In lervel dissections only 2@ dipterous
larvas were found, Ko explanation can be advanced to
explain this deficiency in the larvee since emergence of
dipterous parssites Irom pupse was comparatively much
highsr. See Table IX.




TABLE VII

Genus and Speciss

Kol

ras A

'stal %@. cocoons resred -~ ¥
Plumber of adults obtalned~ 5
sumber degd =~ = = « « - ~ @

anteles fumifersy 4 B:4 Wun E0-Jul 8
%Ezgﬁa Tunllerenes 101 isl lMun 86
rea A,
otal §m gocoons reared « 83
imber of adults obtalned- 15
ey Aeas » o = & w = ow B
gmtel&a fumifersnaal & 215 Nun 20-Jun 27
] arenae ] 5:8 Yun 87=Jul 7
recoynotus | 1 g Pul 4
Lﬂ’. 31
otsl nNo. cogoons resred - B4
rumber of adults obtalned~ 89
usber desd » » = ~ =« « 28
&mt&l@s fmﬁifsrmaa 80 12:20 JPun 10-Jun 30
Glypte fumiferanse g | 6:9 Pun 26-Jul 2
!
res Bg
otal no. gosoons resred - 36
umber of sdults obtained- 27
iuniber dead w » w = w - - @ ~
Apsentelee fumifercnese |22 | 2283 Jun 18-July 1
ﬁz’g%a Tumiferanse 4 %314 | Jun B3-Jul 30 l
res C3
otal no, vocoons reared - 10
umber of sdults ooteined- 4
usber dead » = » «» = « - & 3 _r
Apanteles fumlferanss; 4 314 Pun 20-June 83
@g‘ ypte fumiferstae 2 9 9




Table VIII

Parssite Cocoon Hmergence =
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hm& Ay

Dete Ares Ag | Ares By Area Bg | Areas Oy
No. 4 b 20 23 4
Sex & 2 ig 28 3
atlo | ;
ate June 26 Wuns &% [June 20 | June £2 | June 22
S
ﬁﬂg 1l @ ¢ 4 0
fex 1 & é 4 )
H{Vie tio . |
Peak smergence date { June 26 | July £ [Jmey BT | June 26 |
Yeteorys Ho., i
raghynotus Bex d
' ratio
Peak emergence dhte July 4

* Hyperperssitism wes found in sli aress {rom whieh coilections

were taken.
Area By«

Highest percentage byperparssitl

wes found in

Altcgether there were 130 parasite cocoons resred.
FAfty of thess were counted as desd, 32 of which 4id not emerge.
Seventeen ressining cocoons contd ned byperparasites ez folliowsy

i0 goccoam ~
& cogoons -
i cotoon
£ cosoona »

Sctr§g§1¢bnz 8P

gus tortricls

ense whers jAmblymerus emsrged ~ wes a

teles sp. except in

All coeoons were those of 4 8
\ , mﬂg§~*¥§m

ypte cocoons.
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The first pupel psrssite, Itoplectis, wes chserved
on June 5, ss compared with [irst oudworam pups recordsd
on June le, 1t ls evideni ltopleeotis was present well
shesd of budworm pupstion. ipes colleected during popul-
stion counts were s&lao resred in the lsboratory. This
was Lo deteruine prevaisnce of parssites In the area
concerned., i

Several adult Itopleoils smerging from miscellanscus
budworym pupse were used iIn s small experiment to determ.ns
if new Jtoplectis femnles lay egis lumediantely. They
were piven & chance to mete in Jelly Jjars, and then sere put
sipgly in viele snd fed syrup for & few deys. Here they
were given s chaence for thelr ova to develop, but no
chanee to oviposit. Dissections of thess specimens which
were preserved in Frehlings reveeled no ova developed and
ovaricles were immsture. 1t was not possible to count the
ove for any future refersnce. As thelr life eycle is not
completely xnown, it 1s doubtful where the Itoplectis
spends the rest of the year. 22 a check on this rfinding,

e few of these newly emerged itoplectis were let fres in
Jelly Jjers conteining budworm pupsse, They were seen to
plerce the pups with their ovipositor snd oftem turn about

to feed from the wound., Lster, budworam moths ewerged from
these pupse. 1t sppeers thet the new ltoplectis were in-
cspable of laying e.xs, snd attecked tie Lost only in process
of fesding. Bee Table IX.

'§q W&Mgitiﬁmt

Leck of sufficient specizens prevented a thorough
study of the egy peresitism, Time and sray msanceuvres
prevented the olLtelning of many egg coilectlons {rom all
ereas under study. Only sres By was sccessible. From
ssmples on hand it was notliced that sach egy ciuster
aversged Hl.l egys. On the Dasis ol 6.4 clusters per
100 terminel s, this sllows for & potential spring popul-
stionfor 1947 of 135.04 lervass per 100 terminels. Over-
wintering mortelity ia high, but it can Le sssumed that
egg parasitism helps pertly in bringing down the popuiation
from potential to initial apring count,.
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TABLE IX
Pupsl Parasitism

‘ - Totel | %

Areas | Pupse» &araaiti&&
Ay 204 5.4
hg 189 46,7 17.€ 6443
Eg 1871 40 .8 21 .8 62.8
¢y i74 40 .8 29.8 7046

# Thls totsl does not include those pupse that sere predatorized.

#» "Hatural dead” are not figures from the fleld, vut after they
had been hsndled by the lsborstory.

Predetion was not sceurate enought to bds considered. Yhen
collections of pupse wers mede, prejudice snd selection wers
unfortunctely shown snd hence & genersl picture couid not be
obtained, It is hoped thst next year sll pupse encountered will
ve colliected, end so & "run of the mill® collection will be
obtained.




128

4. Parssite Introductlon.

Twoe species of buiworm parssites were libersted in
Spruce Woods thls sumuer. One psrasite, Phytodletus fumiferanse,
was recsived on June 1% and liberasted on June 2uU. @88 wers
in excellent condition when libersted. out of 300 received
250 were living when liberated. They were seen »ttacking
budworm lsrvae ten minutes sfter thelr liberstion. 7The other
spscles Ceromesls suricendsts, ceme in two lots. T“he first
srrived on Juiy 15 snd were iibersted on duly l4. Their
condition was poor, with 69i of the shipment desd. The
second lot errived July 22 end were liberated on July 23,
in the sswe spoi, Thelr condition wes good. & totsl of
640 C. suricandete were lllerated.

it is unfortunate thet the lstter specles srrived much
too late to find its host, and thus ite chances for re-
establishment that summer wers very poor. wWith more shipments
coming, experience in handling reduces preliberation mortality
of these parasites shipped from Belleviile, Ontario.

Spescial care wlll be teken to obssrve asny inereassed
budworm control when these perssites Lecome esteblished,

F. Predation

Predators played s sscondary role 1n control during 1946,
No particular predator ould be picked out as outstending. is
wes mentioned previocusly, ants, coocinellid beetles and robbsr
flies wers present in moderste numbers., The lotter were seen
to atteck Ludworm moths. The former two preyed on Ludworm larvee.

Dioryetria renlcullels i1s ordinerily phytephagous, but it
hes béen observed Lo bDs predaceous at verious tlmes in the
Zpruce Woods Forest Reserve. In sn effort to determine how
offective i1t was in destroying bvudworm larvae and pupse, the
following sxperissnt was conducted in the field.

Three jelly jsras wers set up, ome containing budworm
pupas slone, one containing white spruce terminals mione, end
the third Jar beving voth budworm pupee and with white spruce
terminels in it. Into each of these Jaras were placed four
Diopgetris larvee. Periodicslly these Jjars wers exsemined, snd
ter seven desys the followin: observetions had been made

Jar 1. Five of the sever budworm pupse supplisd hed deen preyed
upon end killled. One of the Dloryetria had pupated and
later emerged,

Jer 8. Terminels have Deen partislly esten. JYone of ihe
Dlopryetrlie had pupsted. '
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Jar G. Hone of the five budworm pupse hed seen prayed upon,
The white spruce terminels bad been psrtislly esten, One
Ploryotrie had pupsted.

1t appears evident that Dioryelria are entomapbagous oy
¢ircumstance and phytophagous by uature. Az was indieastsd in
the "other lervas" chart, Dioryoiris wss found in fslr numbers.
Dissscting ithem revealed 16 paresitiem.

G. Discase

4 eollection of budworm lervee, which appeared dissessed,
was sent to Dr. £. Orehan, &t Ssulte 8te. Mare, for exs:instion.
Tue following resume 1g based on ¢ letier recelved from
or. Grahaem,perteining to this colleetion.

It seems falrly certelin, from microscopie and electron
mieroscople studlea, thet a virus 1s an importent factor in
desth of lsrvse end pupse from this collection,

me specles of bacteris found in thess larvee 1s & Gran
positive diploocccus; another specles alsc found is & Jreum
negetive pleomorphle tepered rod. Thes: species sometimes
- eaour Iin yrest numibers concurrently with the virus, Though the
two kinds of ecteria may ccouwr together, they do not voth oceur
together in grest abundance - g¢ither one or the other predominates.

£ specles of yeast was sbundant in s few desd and dying
specimens.

It is plenned to seund more such lerval colisctions this
year, tu ocontinue the virus investigmilons.

He Bummary of Nstursi Control Factors.

Unusuel weasthey conditions may havse hsd ¢ decided infliusnce
en population fluctustions. In serly spring, ¢ fsvou:sble weather
csused terminals on trees to expend, end the youny budwors larvse
to go out in searelh of these termivels. The sudden [rost csught
tiem unswares. There 13 no wey ¢of telling how meany were killed
by the low temperstures. It is slimost ss Aifficult to say how
meny died beosuse of the {reezing of the term nels and bence
sbortasgs of food, However, weasther continued very favoureble. o
spprecinble molature fell, and tempsrstures were gulte high, to
haaten budworm development ms if to makwe up for lost tige. It
geems tlat neture ls fealr to eli. The slight stervetion in the
spring wee overshedowed LY the more serious food shortese ereated
lster. Larvee becoming lerger, though less numerous, reguired
more food., Paresites kllled off many, but atill some trees
hesvily infested 4:4 not haeve enouzh folisge for the budworsm,
#here defolistion was heaviest, pupstion occeurred sooner, perbaps
speeded up by this crested starvation.
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The paraslte complex hes been gomewlsl mentioned
before. A1l those encountered hieve besn referred to.
Listed below are the perasites found in order of thelr
numerical eupsrierity.

K?mﬁﬁﬁgtﬁfﬁz ' (

ltopleotlis conguisitor (Say)

ypta na£?$6§5£ TVTer)
ibant i ferana (Vier)

genes har’olus (Cress)
hagus tortricis Br.

Dipterss

Hedromyle ssundersil (vill)
g#aiigia cagsar Zii@?ian}
?Erx:& pecasensis (Tns)

It was found that there wes s atemdy decline in
the Gudwors opulsilon [rom 18,1 lervae per 10U lerminsls
in the spring to 4.1 larvae per 100 tserminais et the sad
of pupation. Thls reopresenis & reduction of TV.7 made
up as followat

L&A YEL parasiles %ﬁ;ﬁ%
dead dlsessed o« predatorimd ﬁ.%@
pupsl purasliies B el
unsnown o L

Two parsslies, Ulvptu sp. snd jpasileles sp. sccounted
for precileslly all the sLorvel parasiilem, while _foplectls
8pw fhsacgenes hariolus (Cresg) and a Diptera contriiuted
0 pupss mortality.

The rether unbelisvaible pari of those resuiis is that
tiw sbove fectors apperenily cswsed newrly wll bhe observed
budwors mortelity, since only vell would nel be sccounted:
for. 1t weas belleved tiuwi a conslderabie worlellity,
difficul ¢ to apportion, would Be Jue Lo wealier and nutpitionsl
fectors. Porimps Lhese Jevbors mey aske Lie Judsolsu more :
susgceptlible Lo perssitiam. lowsver, .uessuch ss the work
was done gyolesetlcoelly sad wocuralely, LU must ve sccepled
at Jte feee value,

Prhess results imileste (het natu sl enemles were the
prime control faotor during the perioed of lervel and pupel
development in 1946, 1t will be of intereat to obaserve
the effect of in iroducing two new parasites into the arsa.
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One in particulsr has been gquite effective in other

parts ol Canade and, in the Upruce %oods, fills s gap
in the sequenee of purasitlassm betwsen lsrvel end pupal
parasites where ['ew purssities ere orilnarily present,

The complete story ol the role of nstursl enenies
in control csnnot be Milly evalusted untll budwors [fluct-
uatlione sre determined throughout entirs life cyeles from
the laying of egys in any one year to the seme point of
the ecycle in the followlng yeer. An luportsnt tesk is
the determination of the inltlal populstion et egg laying
time in July and the mortality which takes plsce until
commencement of feeding the following spring.
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Vi, LARCH BATFLY 8771
. Distribvution

The larch sewfly (F@isﬁs§har& srichsonil Htr.), ?amsin&
one of the most lmporteni Lore € inseoie in ihe Prairie
Provinees,., It spread very 1lttle in Henlobe, but it aid
appesr in sane new Jocslitles in Sssketchewsn, nemely =t
Frince Albert Hetlomsl Pari, near Bipewin, Just north of Fort
8 ls Corne, and northeast of Frince Albert slon. the north
Basketohewsn River. No lsrch sewlly hses Lesn reported in
Alberta.

TIRS (Berker, Piluk)

Sewlly was dlatri uted penerslily throughout southern
Honltobe wherever temoyaoik oscurred. Lisbt lnfsstsiions
ouvgurred throushout the "hiteshell Porest Reserve. The
infestation in Zandlliends Foresst Beserve wmas somewhat
beavi:r this year. Infe:telions of lurveh sewlly were re-
perted as far north as Kovwey House g0d Bl Jlaisnd o dod's
L.ekes, In the Intopriske sres the atands, though not very
hedl thy, continued to wustsin siteooks of the lerch sawfly.
In western Manitoue, the old cutiresi In the Spruce Woods
Forest Heserve has aisost dissppesred. Ko coooons ware to
be fournd in lete fall when two stiteampts were made to obtaln
them. Infestations within Hiding ¥ountelin Natlionsl Par:
continved., The worsi spots 1n the Park were alon: the
Korgate Road, partisulaervly st ¥ile 7 snd atl ¥Mile 13 on Leke
‘Audy Resd. Defolistion wss spproximetely the same as lsst
year near Moon Lake snd nesr the P.0.%. cemp. The western
portion of the Park was extensively sempled this yesr. ¥Yod-
erste to severs defoliction was recorded. Duck ¥ountaln
Forest Keserve was e;aln bheavily hit 5y sswlly, particulerly in
the northern pert, end in temareoi stands outside the Reserve
bestween Renwer end Belster, The tassrsck in the Porcupl.e
Forest Reserve near Hefeklng wes lightly defolismted. Just
south of Overflowing River on the Pas blshwsy, there was an
infestetion of lerch sswily. Aversge é&fﬁi&agiaa caused
throughout & strip twentpefive miles wide was $5%4.
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@y Bample Plota
1, Permsnent scmple trees.

Stetistical sampling of the population of lereh gaw-
fiy cocoons was continwed in the permsnent sewyie tress
established for this purpose in 1944. The exsct locatlon
of these tress sl Mile 7, Norgate Road, ¥ile 1% Lake Audy
Road, Golf Course, and nsar Rlverton, ¥anltoias, sre given
in the 14 inmmal Report. The sswe method of cocoon
ssmpiing wes conducted as in 1945 (Bee: #. ... Freible =
Ssmpling Studles of the Huropesn 8pruce Sewfly in Bestern
genads . Trensactions of the Royal Joeclety of snads,

Srd series, Sec. V. Vol. ZXAVII, i943).

- Baspling in 1946 was done over four 1 £t. sgusre areas
under esch sesuple tres. A square freme of this sise (made
of wood) waa set Jown Lo merk the sree for smepling and the
sexuple was secured by cutiln, the wuss with e bay knlle sround
the border of the wooden [rame. Seunples wers teken dissonsl
Lo the J«d corner ol esch sieke, (1944, i-2 cornery 1345,
8«3 corner,. The cover {(ususlly woss) wes resoved & heandful
at & time, piaced i & ground sheel and the countents of the
sanple exsmined, counted &nd recorded as to tree number and
stake letier,

The cogoons found in eech sauple were sexrezeted scoord-
ing to the following clessif ioetion: new sound, moused {(de«
stroyed by wi:e), miscellanecus (included parssitieed snd dead),
and old sound - which were sppsrently sound ecosvoons formed
prior to 1946. UOld sound cocoons were distingulshed by the
darker colour of the cocoon.

411 cocoons found in these foot sguere sanples were
teuleted. The svers.e depth and constituente of ground
gover fros the surface to the minersl were recorded. The
genera. condition end current d efolistion were slso noted.

The folliowing tesiuletions give the dsta obtained from
ssspling of the permenent ssmple trees st Riding Mountain
Bationa: Park snd Riverton. It should be noted that at
K.le 7 Borgate Hosd, Htakes & and C Tree lo. 4, Steke » under
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Tree Ho. 7, Btaxes - and { under Tree No. 9, Stakes
by By, C, snd D under Tree No. 11, are gll overla.ped by
folleze from neervy teamsrack. Henes these sauples ney
contaln coeoons {rom thess other trees.

fhen the four foot syuere ssmples from ésch permsnent
tree sre checked the next end finel yesr, it will De pogsible
to summsrlze snd drew up 8 tevle to cover the period of
four years over which this samplin: method has been carried
out. Any conclusions drewn from this study wili then be
gubi ished.

8, tonepermsnent sauple tress.

Plans wers drewn up Lo sasple several non-persenent
trees in sn effort to determine the distribution of cocoons
under the tree csnopy. It wes decided to take successive
foot squere macples runnlng out from the buse of the tree
in the four cerdinal directionas.

Unfortunately, lacs of time and personnel preverntasd this
study from peling carried sut. No non~permanent trees were
sawpled es proposed in the plsn soove.

3. FPerzmsnent Sample plots,

48 a mesng f recording sawfly delolistion from yesr 0
Jjear, groups of trees lIn four aress were tagiged with a metial
tag and merked with wiite psint. Xech Joear visuel defollstion
of these trees is estimsted in 16ths,

Thess records have been sept for aix years conseoutively,
and the following suwmmery is in the form of a history of lareh
defolistlon from 1941 to 1946, in Riding ¥ounitsin National
Parg. 1In only one arss, mile 13 Lake Audy Road, Riding
¥ountein Pevk, hes the populstion inereused, wisress in the
others it oss deoressed. In the piots studied there is some
evidenee that the lersh sewlly foliows approximetely a five
Jesr cyole of ebundaence following which it deslines. This
¢ycle seems (o be relsted to avallablility of food, snd its
spead sppears to vary diredtly with intensity of defolistlon.
A olose check will Dbs kept on the populsilon levels in peramsnent
seuple plots for further evidence regardin; such s eyclae,



SUNHEARY OF L2 RCH S4WFLY STallIsSTICiL

STUDY, 1946

rpie

(Permanent Sampld Trees), Riverton, N¥anitobs.
A
Tiree : | pereT. ~StRES R
Condition of Trese tion Bt } O ity Ty T
850, , _ i/16's Dep Bolsture Eauﬁg ﬂf“gaunﬁ
1=5189 eelthy. Some curied Tips  1/16 8 moiat G 0 0
2320 me curled tips. Follsge fall complete. | 7 1 moist |2
. . . Foll . 3 praus (VATY
3-321 ?iesltkzy ﬁurzea tips. Follage shed. 1 zoss | sotet |0 |o )
4382 | althy. Impoasible to det:rzine defoiistion, _
' ut not heevy. A few curled tips. 434 |moss | molat 10 25 0 ¢}
5-328 $any curled tips. Needls falzun advanced. ? 12+ {oove lmoist |1 60 |1 )
6-324 } rew az:xha tips. Poliege partially sbed. |? 3 grese L RE o |o 0
T=385 ?eﬁlthy. 4 few curied tips. ;4 1% éza;; wolat 5 7 1 2
. . L WG as
8-386 fesdls rall well advanced, but alsc appears |  very
Lo U6 hsgvily defoliated. WWeny curied tips., ¢ 12+ imoss |mcismt & 44 {0 0
G327 | Appesars to be hesvily ﬁeka;iatsé, althouzh ) o
peedle fall well advanced. Ceaﬁitian fﬁir. 7 5 imoss |molst & 8 {0 i
10-38 keedle fell well edvanced. Apparently g?asé
moderate defclistion. Some curled tips, t 2 & wmoasjmolist 1 2 o 0
11-320]Appesrse to be teevily delolleted, snd in . moss &
 {poor conditiscn. #any suried lips. k4 ig (grase molst 4 % g Q
12~380| soderate to hesvily defo.leted. Haeny '_
csuried tips. Condition hselthye. 7. i2¢ imoas |moist 17 58 17 0
TOTALS 54 |208 |9
Jooin
o
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SUMMARY OF LARCH SAWPLY STATIS®ICAL STUDY, 1946

{Pearmsnent Semple Tress), ¥i. 7 Eorgste Rd.,
Elding ¥ountasin Rztionel Park, M¥an.

Tree Wo. T orrent | e .
Comdition of Tree '%‘?{Qii“ M in. ' o1d
] R . i ﬁ‘?s Depth tcavar& olstureBoundiousediiisy jSound
< Follisge production below norasal. BnoRs &
1 Health 6f tree - fair 2/16 | 3 lgipr (Wt O | 1} O 14
2 | 302 %%z, Foliuge 1716 | 1% |=oss &| wet 1 B {0 |1
- S , grass _ i
3} 3 E?Mr Bealth. &/16 1 2 %: &| molst | O ¢ 10 | 2
. r ,
#4 | 1472 l\!_er'y poor foilese production VIie | 1% [wo ot &1 wet [} o 1010
NP N ro e irass | VOry ' _ ‘
5.1 1485 Poltege produetion fair 138 1a [FAS 1 Net [0 | |o-Ts
6 | 1496 %;ﬁ»u sppears dead. - 2% gﬁ:: %! moiat | O o o | o
27} 1499 fgry@éef follege. No folisge on 4/16 k] - wet 2 Q0 Q 4]
me branches. mous
8 | B : erﬁg 1ittle bud development due to 3/16 1 [mO88 ki yet o | o o o
wesk eondition of tree. grass
»9} 304 Wery gwf follsge produetion. Tree 2/16 £t ésx;y 2 (4] o p 4
0t healthy. jmoss wet |
10} 305 [eneral comdltion poor. 3/16 | 4 |moss | moist (2 | O O |1
211 49 Follege siimfmaticﬁ velow rnormal. : |moss &1 very | i
Fwﬁe dead brenches on lower hslf. 2/18 14 [grass wetl 0 0 0 3
12| 308 Foilage very poor. /186 8 moas 'dmp 62 o
s‘ -
TOTALS 3.'.;1?
i
e



{eont.) SUESARY OF LARCE SARFLY STATISTICAL STUDY, 1948

{Permenent Ssmple Trees), ¥i. 7 Norgate Rd.,

Riding ¥ountein Katlonsl Parik, Han.
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SUBMARY O LARCH SAWPLY STaTISTICHL sTUrlY, 1948
{Pormanent Ssxple Trees, GOLF COURSE,
Bldlng ¥ountsin Mastionsl Perk, ¥enitobds.

Tres 1216'*4&. SEAKE &
Rec. foct. Condition of Tree oLi-pep Tew 3
. 1 : % - . SRR E AL
1~ pP1% Good 116 j1z Pirt | st lo o o 0
2 - P16 Good 1/16 2 {motet o Lo o 5
s - 7 Good 1/16 | lasmp Iz | 3 o | 5
4 - g:aa Slight defoiistion 1/16 |3 33 |damp O 10 jo 2
5 1% a 10
¥iie i3 L.ad iy R
1-- gﬁ? Tree covered by lichen a/i6  lo RY888 lmoist j0 1o 1o Q
) | | Erass | very |
2 - %‘E Good R/16 2 #us xat [+) Q 1o 7
3 - ¥ea Tree covered by lichen R/16 2 D Q 8
4 ~ ‘1@ Yakrty good k A8 2% i R3] 2
£ = %13., Foor bud development E/16 L. 0 [+ N
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{eont.) SUMMARY OF LARCH SARFLY STATISTICAL STUDY, 16
{Perzanent Sample Trees, GOLF COURSE,
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JUMMERY OF BLEPLIND

Permanent Sampls Trees.

No.of] ¥ol.of Cocoons psy Sgusre Foot

Hew 0ld | Polsl ngggr;;“
ad Sound Sound | Seund [Moused 33

g%‘&

Ioeation

iding ¥ountaln
ationuel Park

g01f Course 4 18 O.44 1.5 | 1.94 1.56 | .06
#1.7 Forzate Rd.] 12 48 <54 2.% 2.84 1.8 | 08
ﬁinlﬁ ﬁtﬁ? Lsﬁ’-‘# E‘iﬁr Ei @2 5143 5-%4 ?;é’? ;% 1{33

iRiverton 12 48 4a} 7 75 4 .B5 148 1.0
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TABLE OF PLOT DEFOLI/TIORS (Average Defolistion in %£)

» T '
1941 ]194211943]1944(1945]1046

Plot! Losation of ?lats»f

Ho, , : .

1 %1 13 Li.sudy R4. |81 35,0118.11 6.5]16.1]15.1[41.8
2 |wi 7 Yorgate Ra. 50 12.6173.1 |81.2/92,5150.6 {46,285
3 |0olf Course 19 6,8 6,8] 1.0; 0,31 0.0 o2’
4

¥esacaning Msitutla B8.3 ?3.7%?1,6 RE.5 68,0 4575

Four sample plots in Riding ¥ountsin Nstional Park were i
exasined for deivlistion six yesrs in succession, Ko sonclusive
informstion has been obtsined from them, éxcept that the lareh

mey Ue aubjectec to severe attecks from lsren sawfly with the
consequent defelistion without csusing mortality to eny of the
trees, It wes noted that a mmjority eof the trees could raceive
two to four years of simost compleste defoliismtion and atill
recover,

Tne following is s summary of each plot.

In plot tiv. 1, defolistion was not ssvere snough to csuse
mortality, snd hence it wes iampossible to eatimade the delol-
istion required to produce mortslity. In 1941, only three
trees were recorded as belng 75% or more defolisted. They sll
showed remarkable recovery in 1942. The whole plot of tress
laproved from 1942 to 1945 in follege produetion. 1In 1946,
defollstion incremsed with six trees recordsd as 75% or more
defolisted.

in sexple plot Bo. 2, 3€ tress were 75 or wore defoliated
in 1942, but only 3 er: sppacently desd. Of the 11 traes 784
or more defolisted in 1943, only one sppsared deas, In the -
following ysar, the fourth y:ar of the infestation, 3 more tress
were over 78% defolisted. As the infestation begsn to subside
in 1945 end 1946, there wes a genseral improvement in follage
condltion with more than 784 defolisted.

Of ell the four plots under study, plot Ho. & showed the
least verisilon. It was comparmtively unififested,
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Plot Bo. 4 revealed the most irregularity. 7 out of 17 trees

showed over 75% defoliation in 1941, and 4 of the swviving

16 were 76% or more defolimted in 1946. Betwesn 1841 and 1946

all of the tress were at lesst 50 defolimted for one or twe

 Gonsesutive years. Of the two trees rscorded as desd, one
was lightly defoliated during the preceding year, whils the

- other was hssvily defolieted the preceding year.

8o far, one definite conelusion cen be depl¥ed from thess
records. It wes observed thst the lsreh will usual ly recover
after beiny suvjected to two or three yeares of slmost gomplete
defoliuntion. It osn be sefely presumed that trees Lit hardest
by the sewily at the begimning of en infestetion have a very
good ohance of surviving; those hit during the leter yvears of
the infeatation hLave s progressively better chence of supvivel,

L

During the last three years, visusl estimmtes of defol-
istion and cocoon ecounts have been resorded for esch permanent
tree. The relisblility of visusl estizstion has been quest ionesd
due to variabllity introduced by Judgment of in@dwidusl observers.
However, the ococovon density counts provide & mich more accurate
estimate of the real populstion. Until now there hed been no
way of cheeking the reliebility of the visusl estimation with
regerd to using it es en index to sawfly population. By
snslysing the two together, and correlsting the methods, it
asppears ihat the visual estimstes agree to a reserksble degree
with cocoon eounts. That is, where visusl estimstes of defol«
ation have inoressed, populstion demaity o ocoecons under that
particular tree, as determined by Prebble's sampling method,
bad incressed.

Following is » table sumsarizing Visuasl Estimstion of
Defolistion and Population Density of Coocoons.



Comparison Table

of {Average Defoliailon in™ jAvera s Ho.o! New Sound
AETR 1 5. ° .g o k {&; ;- _5%&96338 per s‘é.f‘?,
FE.] 1944 19845 1946 1944 1945 1346
holf Courae, H.i.i.P. 116 110/18 | 4/18 [1/16 19.0 7.0 | 0.43
fi. 7 Horzate Rosa, 48 11516 1316 13716 8.1 4.98] 0.54
B L F.
Bil.18 audy Ln. RKoed, (38 1 1/16 2/16 14/16 1al 1.8 Sedl
Eﬁ?"g&%.?G
biverton, ¥an. 48 | 11/16 not * not = 1d.4 10301 4.1
' recorded] recorded

During thess twe yjears ithe coccon sespling wes
carried outl zo lale thet leavss bhed cess shed
by the lareh, and hence i was lmpossiole to

estivsate delnliatlion.

37!



ts seen In the Compsrison te le, th: fivetustions in

cocoon numbers vary directly as average defolistions Tor
that year. Howsver the num.er of socoons ls not necessarily
indiestl & of defolistlion. For :xauple, in the I yessrs st
¥i. 7 Borgate Rosd, the defuilstion was quite high, but the
number of cocoons was conslderably lower sg gompered with
regords st Goll Vourse arce. In 1944, with the recorded
defoliation of 16, the cocoon count wae 19.0 per square
foot, Lut at ¥i, 7 Horgete Hosd rscorded def listion was
18/16, yet vocoon count wes only 8.1 cocoons per ssusrse foot.
1t would ssen that previcusly defolluted trees heve lsss
cow ona under tham, Oy the Iect tist wher asduli eserges in
spring 1t gesks e hesvily folle ed tree for ovigoaltion, yet

the Feow thel do remsin aps sble to ceuse bigh defolistion.

The wmean for the thres yosrs wes graphed to Iindicste the
relation LDetweer visusi esiimeiion and populstion density of
COOQONB .

149



1. \/isu&} Es‘m‘n atiown .

2 Popu)zsi:on Counts | |

»
ka

14

"7

3 Areas
bn RiJihS Mountain Natiowal Pk

GJP Cowrse
Novgaf& Rosi M7

Au.d_y kae Poad M-

o

-

 Average No.of Rew Sownd Cocoons pev sqFf. of the Javeas

chnse defoliation in %é's of the Faveas

years 191 . 1948 1740



151
ér.v 1845 g&ﬁw

Result s of Ineubstion of Cocoons of the 1945 seasson.

Emergence from incubated cocoons waes not completed
in tise to be reported in full in the 1945 Annual Report
(Pages 140-142). Additionsl informetion on emergence of
adults and perasites is itherefore glven here.

(s} Bmergence of sdults: Sewflles emerged from 24%
of the coecoons incubated, The ratio of meles to females
wes 1315688, ‘mergence of sawflies took place from 19 to
111 days after the beglnning of incubstion. The lergest
sample of socoons were collected at Hile 145 Deuphin Rd.,
Riding Mountdn Netionsl Park. In this sres, which was
taikken ms representstive of the emergence, adults csme out
between 82 sand 96 days sfter incubatlon began. One psak
of emergence (57£) took plsee between 48 snd 55 days, and
snother smeller pesk (28L) vetween 62 and 79 days.

(o) Parasitism by Mssoleius aulicus.

Emsrgence of ¥esolelus sulicus took gece during a
period 44 to 94 deys slter incubetion was bvegun, Only
10 specimens emerged in totel, Of these, 3 emerged after
44 days of inoubstion snd the remsining 7 sfter BO to 94
deys of incubstion, The psrasites were from cocoons
collected at Mile 145 Deuphin Roed and ¥ile 7 Horgate Road
in Riding ¥ountein Ngtlional Park snd st Ssddon's Corner.
Cocoons from which Mesclelus emerged represent less than
+3% of the totsl lncudated from %lle 145 Dauphin Rosd snd
conslderably less then thst in the other two sreas.

(e) Comparison of Remriny Methods.
A comparison of emergence {rom cocoons ingubated

immediately after removal f{rom storaie end cocoons ingubated
after 48 bhours of souking in melting snow is made belowy



Aven of Sample L OGDonS ' JOCGORE
ingubated soaled
immedistely 48 hours

ReloKuPo ‘

Hi. 148 Deuphin Rd. 317 383
Mi. 7 Korgete R4, 80,8 £2.6
Luke audy Rd. 19,0 £228.8
Golf Course 28,0 575

PeDuWe GW Z.1 -
Spruce Woods Forsat Reserve d 8.8
Duck Mountein Porest Ressrve 26,8 31.0
{Riverton, ¥anitoba 1944 17.5
feddon's Corner 19.4 B3.5

In every sres except one (Hiverton) whers compsrison
was possible, the percentege of socoons vielding sawflies
or perasites waes slightly higher when the coQ0ons were sosked
for 48 hours prior to incubstion. However, in seversl areas
the differvnce was so smell that it mey not be signifiecant.
The additional moisturs produced no Botlicesdle effeat on the
length of time regulred for anergence of edult sawlllies, op
of the purasite Yesolelus aulicus, However, in arcas where
the two mothods Gouid be Sompa red, firat emergence of Hessa
ﬁgrvezi took plece from € to 5 days eariier in cocoons vﬁiéh

recelived additionsl moisturs.
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¢ 1046 Hesulis.

. {a) ¥ass coilections: Mass collections of "new,
gound® cocoons were mede for dissectlons snd rearings,
to determine perasitlem. An attempt wes mede to sanple
¥esnitobe as thoroughly as possibie ln north-south end
séasi-west dirvections.

Collected coeoons were layered in molst moss within
soreened, wooden {remes lor shipment. All cocoons
collected during 1946 are tebulasted in the {ollowlng teble
&8 Lo nusmber, place of collecilon snd disposition of each
Ireme.



TALLE FOR COCOONS COLLECTED 1IN 1946

Tate - Tide oF] Hfoae oF
ovliectsd Loezliity fromes| oo6oom Dlspoaition of Frames
1948 per
i . o , , freme
25 FOB R4. HUYHF 5 2000 Sault Ste. ¥arle, Ontario
18 | #hiripool Lﬁa;aiﬁiﬁé Btr. Sal. Fark i SO0 Felleviile, Untasrio.
isg 1 *® " " ® * 1 260 - | vinnlipes Lesorstory
17 Wile 143 uahpsin 5&., F.a 1 — BB0 ® #
24 | #Hl. 13 ;n&g e R - 1 180 ¥ i
ig mhirlgmal Lka, y* &G 200 Buried sl Bal.KsPe
18 fikey Rooll 8 200 Gtored under show L. winnd
ke 1O westar: pert of HIdlug Mountaln <.F.x i4 Q0 rinnlpey Lsboratory -
¥ il mi, nerth of Bird parsiiel 'y 1000 Beilevliiie, (ntarlo.
” - 7 1l mi. *® “ " 1 - 600 #lmipey Leborstory
Sapt. ® ¥ie 284 Deuphin-Swed Ilver Huy. 1 1004 Bellevilie, Onteslo
Bept. 2 ® " g " " " i 500 ¥innipe s Leborastory
Bept. 10 | Duck ¥ounisin Reserve 1 H00 " ®
Gest . 1D " # " 1 100 Belleville, Ontorlo.
Pot. 2 Seddon's Corner 1 8O0 " »
et. 2 ® " 1 200 "imniceg Lealorslory
Oct. 3 Fernie, Yenlitoim 1 200 * N
Dete & " " 1 200 ] Bellevilie, @&t%riﬁ.
Gei. @ ?hmg,%mﬁﬁx 1 S5 *
ficte 9 4 1 200 winnioes Lesorstory
Det. 23 fiverton, Yenliova 1 200 " "
Tet. 22 Riverton, ¥sn:tobs i BOG elleville, Outsrio,
: ]

# Polints Eth#?.thﬁa specifically referred to in R.#.H.P.

24}
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A Total of 10,000 sewily cocoons were sent to the

8sult Ste. Marie lsbormtory. They will be used to recover
Mesoleius sulicus for liverstion in infested tsmarsek swaups
In Onterloy & total of 7,100 sssily cocoons wers sent to
Believille Permslite Laboratory in econjunction with ths norih
to south end wegl to eastl survey of lareh sewfly 1n Menltouas.
Elght different srsas in ¥anitobs were sempled. In the water-
level experisment, 5,000 cocoous werse voliected from RKidirg
Hountelin Park, «id ddsposed of as mentioned in E Yater-

Level Experiment. Those cocoons left in ¥Winnipey are cilelly
for dissection, to determine range sand degree of puraslitlam.
Sone of these cocoons will bDe incuuated sand reared, bul as
the results fro: 1945 wers not sstislectory, resring projects
will be reduced. In the year mesntioned, high mortallly wes
reported end hence s true ploture of parssitiss wes lupossivle
to obtein, Difficuliles in controllin, moisturs and temperw
ature variations is balieved to be the ceuss of thls mortality.
It wes declided to have coecoons whioh were to bs resred left

in the root eellar over winter, =nd in the sprinz to put thenm
in the ingeotary, and there lemve them, It is hoped reduced
hendling end more nsturel stmospherice conditlons will reduce
resring mortslity.

{b) Dissections for paresitigmg

Clogsely psrelleling the Belleville survey of larch
sewily In ¥anitobe, 1t was declded to eonduct & duplliocste
survey nere, on s smsller scsle. Cocoons from eight different
points in Menlitobe were dlsgested. A totzl of 4600 cocoons
were exenined for paresitism. Hysmenopterous egus end larvae,
dipterous lervie and those killed by dlsesse or fungus, wers
recorded. B3ee Tuble belows

TEoiol Tiymenon Bipterapiscasad

Ares coccons | BELEILETVER 4 f‘*ﬁﬁéﬂiﬁi
Rid+¥LhehiRLa PRTK 900 |BeB | 72
Duck Win.Reacrve 100 B 4
Ko. of 83rd 34/0he Pes 100 010
Rennie, Man. 100 1 o
ISeddonts Corner, ¥enji 100 8 i
Piney, ¥Wan. i 100 0 O
Riverton, Man, 100 { @ &
4000 |56 | 81
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Two cohlef parsasites, Yesoleius sulicus snd Bessas herveyl
were rccorisd. All out 70U of the cocoens came from Kidlfg
Yount: in Fetlonel Pevke. 1t should be poted thet 1250 cocoons
disseoted durin: the water-level experiment, snd obtained frux
hirlpoel Lexe gres in Flding Younteln, ere ineluded.

Regords weve Lopt ol wll ithese Llans, inciuding

number deed due to causes othar than Sty dlzessed,
Dungold, psresitlesd by ymesnoplerve egys end learvie, and

paresitliced by diptercus larvas. spaas other than Rilding

Houniteln ssllonis. Ferk, sraple 8 ol 100 eoooons oniy sere
isseciad.

K

it ass Lesn poserved thet from one let ol 100 eocoonsg
ou.ained from “niripool Lake sres, lete In sugust, dligssetlion
gave tuo Ioliowln: lete. ihds disesetion was done to obiein
preliainery parsel fe 7icures hefore saking =ess collections.

100 cogoons dlssecled: found to contalng-

22 nymensptercus

2
7 ue 1
BTVa

e

#

! hyaeunoplsrou i
BITVH

s
LVe e

e

%‘J o
S dipleroua 1

Tils esiuuilshisd o pa astlss figure of 38%, However,
since then 1RBu sdditliongl cocoons {row ¥alripool Lake ares
were dlssectsd 1. conjunetion wlts the sster-level experiusents.

1250 cosoons disseeted. Perssitss fowd ssre:-
184 hyssnoptercus lasvvee
g}; A

1i.1% bymenopterous
let% ¢liplerous lerva

Toais estevilsies s perusitiss figurs of 15.9%, ‘s cen
ne sesen Ly ouuperison with the flest fi,ure, the latter
percenisgs is much smellers Thou b the tios intervel uetween
the two ¢l sgections 1s suoul three smonths, it would bardily |
e gulileclent Lo ereate such & diiference. I3 woulid geem
indicete that 8 lervger ssnple should be texen from an sres to
ovleln s more scoureate percentsgs flgure for thetl srsa.
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From the ehsrt it can & seen thet parssitisz throughout
Banitols average 5.9%. #4ding those cocoons sxeslned ss desd
and fungeld to the paresitism [igure, nstural control of the
sawfly inercases to 16.8%, or nusrly double the psresitism
percentage, The predominence throughout these digsestiona of
%na&l&ias €548 is en saportent (sctor Lo e taken into ascount.

-nese disscotlions were zmade as late ss Decegoer, 1946,
The &ajaritg of yparasltic ezys exanined wers costed boren and
distorted in shaps. Compering the stage of the Hesolelus
larvee found with the lssolelus euze end time of yesr, it is
ressonacis to presuwne that Lhose eggs will not hatch. As
was Indicated in ths 1945 report, it 1s possible that sswlly
sdults can complaete thelr development snd still contain s
parseitic egy. It would sppear that the sawliles have
developed an ismmunity to thess egps, or that the sirsin of
Yegolelus hes waeakened to such an extent ss to be ovsrocoms
53 I ' 53 igﬂﬁte

Therefore, by elimiﬁating hymenopterous egys Trom ithe
persaite count, presuming {rom the ebove stetement thet egus
40 not prewent aevele§mﬁnz of the &iﬁlt, the peresitlies figurs
comes down to 2.7¢ as compared with 8,94 in whioh figure the
hymenopterous eg:s sre lnoluded. Thus ¥esoleius may Leé present
and psrasitize meny lurvse, yet its effect in the notural
control of the sewlly is reduced. A festurs st Riverion,
¥enitobe, waes the recurrence of s large number of disessed
and fungold cocoons, 31% of the cocoons examined from there
were mm:,,om. The 1945 figure was 25.4%, and 1944, 50% of
the cocoona dissected from Rlverton were disessed and fungolid.
Ho explesrwmtion can s sdvenced for sush & high figurs.

Ss DPistribution of Parasites.

From the north to south end west to sast sasples of
sawfly coccoons in Manitobs which were sent to Eellieville,
lots were kept to ve dlsseeted in the latorstory.Distribution
of Wesoleius was found to Le wildespread. Yhe two original
release points of HMesoleius sulicus are Riding ¥ountsin
Bationsl Park end Ipruce %oods Forest Reserve, Both releases
were «ade in 1%l3. From the tavle in 3ec.{8) avove, % can
be - geen where ¥esclelus sp:8 snd lsrvee have been recoverad.
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3&:;: harveyi was released at Riverton snd Riding dMountein

in Iﬁﬁ%; Recovery of this parasite bes not veen as
sneeasafui becsuse its relesse Las been only recent. By
closely exsmining the teble in Seo. 2, it can be geen jJust
how far the parasites Lave spread from thelr relesasze points.
The wmost tortherly recovery of Mesoleius was 110 miles, us
the cerow flies, mssured lros the release point in Riding
¥ountein Hationel Perk. The nortlwast range, measured from
Spruce ¥Woods Forest Reserve (ancther releasse point) was et
Eiverton, being 130 sirline miles. The same point is 140 air-
line miles Irom Riding Mountain Psrk. ;@1:1&& was also
recovered at Fennle, ManitoLwe, which is eiriine miles due
sast of Spruce Woods Forest Reserve (origzinsl relesse point).
A unigue point nere la that Sprute Wooda Reserve is lsolated
from the timbLer belt, belng sirrounded on ell sides Ly prairis.
Despite this, Hesolelus wes recovered due sast of it to the extent
of 170 miless A2 nho other relésse points ere on resord closer
to Rennie or Seddont's Cormers, it sppeers that Mesolelus 1.
bhas reached thet far from Spruce ¥Woods Reserve, A eolleotion
near Piney wes obtained, being 60 mlles southwest of Rennle,
but no Hesoleius were found, As mentioned previously, Besse
herveyl were recovered only nesr their relegse points, s
E!ﬁia@ Yountein Mationel Park end Riverton, Menltoba. However,
~this psreasite waz relesmsed only in 1939, so ite 10 mile aspreed
in R&diﬁw Yountaln Perk is & good stert,

A more detallsed snd complete plcture of paresitiss
throughout Riding ¥ountsin Hetlonesl Perk wes obtelined by
dissectlon of cosoons collected Ifrom 17 different points in
the park. Diapersion of the parsesites, with percentage
parssitism are indlested on the following map. Parasite
relesss points sccompanied by the year of releésse were slso
marked, This map sttempts to show how far the releansed pareasites
have spreed from thelr relesass points, and to whet extent,

The followiny chert gives a detsiled parssities per sollection.
Regord numbers are kept on file slong with their exact
lovetions and detes of colleotlion,

* ﬁwﬁw {gr”mﬁ%; ﬁﬁﬁ; mtb 1?&, ﬁ&t?ﬁ



Teble for Dissections of Cosoons froz R.E.K.FP.

Ret. Ba, Cocoons | HymenopLarous pipteroua|¥o
or Ares ssested Bigs | Larvas iarves
3.7 1 310 50 T (<]
829 188 9 0 o
851 200 25 1 i+
8ss 190 - 7 0
8864 145 41 6 0
867 180 486 % o
i - aes 200 64 4 0
869 130 23 4 2
870 175 8 o] o
B8gl 200 4 v o
ase 200 22 3 0
895 100 11 9 ]
‘BO6A 178 12 0 0
(897 178 19 3 0
¥iJdd Audy Lk.Rd. 175 5 3 1
$1.145 peupnin Rd. 100 7 i 0
ghiripoel Leke , 1350 151 £0 18
POTAL %900 538 74 21 388
HEAR 820 .4 31le5 $e3 1.2 22.8 50 58 20.9%

A %/me M&éf%jﬁﬂ/«&@ %’:M//M W%W‘” eeestled snereies
Tesenler %a&“/w

6G1
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D+ Chemlonl Contrel.
Xa,‘ ’ Qcﬁ

With the cessation of the war, more and newer inseot-
ioldes were released for commercisl use. It was decided
to expsriment with two new insecticides, DDT and 666, and
to determine their effeats on larch sswfly. %ork waes done
in an attempt to obtein information leading to the possi~
bility of spraying from the sir. The object was to simulete
€8 nearly as posalble dosazes and concentrstions which might
be ugsed by aireraft.

8. Xathaﬁ

Two aress near Hlle 145 Dauphin Resd, in Hiding Mountein
Hationgal Perk, were chosems &2 baving suitseble condltions. The
terrain was not too rough, and contsined very little surface
water. Both aress were accessible from the rosd. Esch contained
many young tamersck of suffieclent depsity to insure favoursble
resulte in the experiment, while at the seme time all trees
could be resched by & "Dobbins”™ hani pressure sprayer.

Esch sres was messured out into smsll plots 26 i, square
or 1/64 of an acre. Accurscy in messurement was stressed,
as it wes importsnt thset concentrations of insecticide be
sprayed over filxsd and known aress. 70 gusrd against
drifting from one plot to another, s ten foot gap was left
between two adjucent plots in each cese. A total of 286 such
plots was 1sid out, 18 in one ares snd 13 in snothber eres.
(3es Tsble II)

Two different Insecticides were experimented with., One
wes DDT se an 0l] suspension in water, and slso as & solution
in kerossne, The other was 666 us sn oil suspension in wster,
and as & solution in kerosene. Linseed oil was added as an
adherent. Below is s method of preperstion snd formulations
employeds ,
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(1) To make 1% DDT -« oi. suspension in water.

B og. pure DDT, add 2 fl. oz, of Triton X.
Add velisleol to meke 40 fl, c¢z. This mskes
e 204 mtock solution. To meke s 1% solution,
take one part sdock solution, add one part
sdherent (linseed 0il) and then add water to
make twenty perta. The retio ls 18:11:1.

{11} To make 8¢ "DT solution in kerosense.

To 8 ou. purs DDT, aid kerossne snd oll (sticker)
to meke 400 1. oz

The 686 preperstions are mede in the same way, using
666 4in the plmce of DDT.

Applications of sprays were as followst
{a) 14 ppT-0il suspension in watery

1. & 10, per aore i.e. 12% fl. oz. of solution per plot.
8. 1 10, per acre l.6. 25 {l. 02, of solutlon per plot.
S 8 1ba. per acre 1.0. 50 {1, 0z. of saution per plot,.

(b) 1% 666 oil suspension in wster.
{8mms as in (a))

{c) 2% DDT » solution in kerosene.
le & 1b. per sore, i.6. 6 1/4 fl. oi. per plot.
B. 1 1. per sere, l.e0. 128 fl. oze pér plot.
G, B lose per ecre, dee. 25 fl. oz. per plot

{(a) 2% 666 solution in kerosenes.
{meme as in (o)}

Twenty~four picts were sprayed, 128 plots in one area
with 12 duplicate plots in the other ares. Two piotsi one
in each area, were left untrested to serve ns checks. Thus s
totel of 26 plots wes used.
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& "pobbin'a Bilghesd Compressed Alr Sprayer" was used
in this operation., To assure accurscy and sven distribution,
the emission of & glven volume 2t & gliven pressure was timed.
Different.pressures were obtained Ly varying the number of
atrokes of the pump. It was found that 25 strokes of pressure
forced 123 {l. oz, of solutlon out in 80 seconds, The more
strokes, the quicker the emlssion. Por lsrger gusntlities,
more strokes of pressure ers needed to completely empty the
contedner. With a knowledge of the pressure required for the
emlsslon of 128 £l vz. &t 50 seconds, it wsas sssisr o
deliver & more sven distrivution of spray over the 26 rt.
square piot. 48 the aprayer is used mors, new pressure
adjustments will have to be determined to compensate for
woar and collection of sediment In the nozzle and other
smaller parts.

Bhown on the next psge is s table of plots, sprays
gpplied, conscentretionas and dates. Teruinals from each
of theae plots were plcked and pleced in lsvelled scrsen
cages twice weskly. The floor of esch cage was bedded with
moist moss, and moistened every second day. Larvee plcoked
from the surrounding lerch tress (swey from plots) wmere
pleced in these cages, twenty per cege. 4 dally record was
kept of the number lervee thet died. After seven days the
remalning live larvae were disecarded, snd & new lot of
20 lasrvee was putl In esch c¢age. There were three such larvel
trensfers.
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Part 2 Table of Dats on Spray Project over Pericd of

% Mortslity of Buropean lerch sawlly lervae fed follage
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e Qoservaiions and Conclusionsg,

Tixe preceding teables show percsntage mortallty of
furopssn lerech sswfly fed on follsge sprayed =itk the two
insecticides, Another aapect shown 1s percentsce mortelw
ity of lsreh sewfly Jesrvae fed follisge sprayed with DDT end
666 mlnus percentage mortelity of lereh sewflly fed on
unaprayed follage, 1.9, hot mortality. Durding the third
week, fresh larvac were scarvee, snd plots Kos., 17, 81 end 24
were omlited from the countis.

gueh 41ffleulty wes experisenced with the soreen cages
uged, The smaller lsrvoe were shle to escape througi the
Boreen, ippasventily sesreh for unspreyed food ceunsed them
to explore outlets, and kence escapes only ¢o die from
starvation, Thus the insecticlde acted pe & seecondary
killer. ¥eny of tiw larger larvae cocooned, s few deys
efter capture. Thie may have been precipliteted by leck of
edible foed or an instincet of self-pregervetion, l.e. vefore
dylng to epin = cocoon In gelf-dafence. The coouons Tound
ia thesc cPes were kept to be cheecked for emergence in
ths spring.  TUnfortunetsly they were desaged by acnident,
snd nenes sannot be checked for emgrzence, Lorvee killed
by the insecticids were preserved Iin Frebling's sclution
for dlesection in Lhe leboratory.

turdng the thres weeks In whieh the mulop cortlon of
the &Eﬁﬁfi&@ﬁt was conduoted), it wes extremely ﬁry, and et
no tise wse the residus washed off by reins. This gsve &
good %??Qrtﬁﬁity to note residusl effects of the two
ingecticies., During the third lervel trensfer, thous
terminela teken frox plote 1 to 13 recelved nosreln as
compared with thoss teken Cfrom plots 14 to 28 shich hed
beer susjscted to rain. Thie provided an opportunity to
chaerve the contragt in ths rﬁs*ﬁa:? sffect. However, no
roticesvle difference was nbserved., Perhaps alter thrﬁe
wooks tho residugl effest wes so rsduced that after the reln
no differencs oceurred. Loss of larves through the cepes
a&s:ﬁ mﬁﬁwrfaraﬁ wit: meking o deduction,

To pet ﬂat percenteze mort:lity, the £ mﬁrtality of
the checak plot was sullrscted froa the ¥ mortslity of the
sprayed pilot. The followlng cherts Lllustrate the net
wortality for the three guantities of insecticide for the
thres lsrvel transfers,



TAYLE A Results with 1% eoncentrstion.

168

Tremtoments

% Morts.i

ty of larvee alte

“ldupiloats piots (3
aversgsad) ﬁ%&“”“

e

_vesk

r 7 days reeding
£ ks '

§ 1b, per acrs
i ibe per acre

2 lbs. per scere

Cheox plot wsms?& 275 2.9

76

87
90

100

26
s
87 |
28

80
8z
93
B3

3«8

Complote mortsal ity wea outelned on the 4th Jday of Lhe lst wesk

with the 666 tresiment,

TABLE B Hesults with 2% concentrsiions,

Treatments

% ¥Yortality of

larvee after 7 days feeding

{duplicate plots] 1st week 1
averaged) POT , L1

& 1v. per mere 100 92 5% 84 _— 50

1 b, per eacre 100 106 100 92 Bl 84

2 lbes. per sere 100 i00 88 93 45 48

Cheek plot ﬁm@muygé\ 86 66 44 44 57 87

# Ho larvee avellable.

where 100% m@rt&liﬁy wes recordsd 1t ocourred on the

Sth and €th days of feeding.
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Chart A indicates that es sn oll suspension 66& 1s
more deadly in the first weew, but its residusl eflect is
ﬁat &8s perslistent ss that of DDY as shown in the IZrd week.

Concentration of 666 as low s j ib. per acre produced 100%
mortelity in the flirst wesk. No eppesrent cause could be
advenged for the dedreese in mortslity cesused by TDT in the
ssgond week, [ollowed by an lnorvese 1n the third weelk.

From teble B it would secw that DDT is more efisctive
when applled as sn oll suspension, hut the rosidusl effect
of 666 is somewhat hi&ﬁﬁ% in the third week. The high
mortaiity of learvee [rom sowme of the check plots wes rather
unexpected and unexplsinsble.

As mentloned previously, meny lervas escsped through ths
sgresn mesh [row which the csres wers mads. %Q?%ﬁi iy
figpures therefore sre ﬂﬁtéﬁﬁﬁﬁﬁ but besed on living lervae,

Ths aceurscy 1s grestly reduced. In 1947, cs.es mede of
fine mesh will be used, snd with the experience obtained,
and other shorteomings rewmedlied, 1t le hoped Detter results
will be obtsined,



£, VWater Level Expsriment, - 170
A« 1945 Results,
Water Level Study (1945) eosoons)

s mentionsd in the 1945 Annusl Heport (Pege 148)
about 4,000 eocoons, collected in Sep tember st Riding
¥ounteln Netionsl Park and st Riverton, were leyered in
moss and buried in frames near the gollectlon points. They
were brought to the Winnipeg Lavoratory in the apring, to
gompar: the emergence of sawflies and parasites from
cocoons which had been (s) under water for & considerable
period and (v) in e dry loomtion, It was planned to retain
gny unemerged cocoons st the end of the emergencs period
to determine what effect molsturs conditions have on the
prolonging of dispause in the sawfly larvae.

Petails of the removal of these cogtons are glven belows

[ares of Coilection] Removal} Huyl
iriverton | Apr.16 | 990 Prume buried in a wet

logation. Found under 8"
of water., Moss thawed oculj

Remarks

Riverton Apr.186 | 9886 Frame buried in dry loca~
tion. Pound frogen in mossh

RelleHeFo ¥i.145 PFrome burlied in g wot

Pesuphin Road ey 16 | 988 Bocation in moss.

RelelioPos ¥l 148 Freme bDumied 1ln e dAry

Dsuphin Road Hay 15 | 990 locoation in moss.

ﬁ!&?iﬁ% afrﬁeeaaaa.

The ocosoons were plsced for smergence on moss in ceges
whioch ware plaged in the inaeotary at the wimnipeg Lavoratory.
Top, bottom and sides of tlie cages were made of wire scresn
with ends of wood. Inseots which emerged wers removed LY
mesna of e glsss vial trep inserted inthe end of the cage.
The soreen was set up one ineh from the vottom of the cage to
gllow for drsinsge snd sirculstion of slr sround the covoons.
tater was added to the moss every day to keep it molst.



Emergence of Seawfiies and Parssites

Emergence of sewfllies and purasites cocurred from
socoons overwintered in dry lecetions at Riverton and

st Riding Mountain Netlomsl Park., ¥No emergence ocourred
from cocoons overwintered in wet locatlons In elther area.

A summary of the smergence is glven below:
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Pristiphord Vesolelud Leaus “DERET

x*r "

Area érighsonll | suileus igg?v¢z§ Diptera
Riverton TTYE T 1% 1
{dry looation) {June 7~ {June 25) (June 194 (June 88)
~ July 4N June 2%7)
ReblsHePo 156 . o : g2
{dry loeation) (June 7 « (June 18~ |}
July 18} June 28

"Other Diptersa® referred to in the sbove table were:
June 1582 - gaggaﬁxia 8p.
June 28 ~ Speclmen too poor to identify.

The coeoons remsining unemerged at August 15 were
exaemined as many of them appesred to be desd. This
proved to be true as sll covoons were found to contasin
decayed larvae. 3ince sll the insects were dead, the
experiment had to be terszineted et this point.

r
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Coneclusions

The totsl esmergence of saullles snd parasites
repressnted only 9 and 164 respectively of the socoons
overwintered in 4dry sites et Riverton and at Riding
Mountein National Perk., The cause of this low smergente
is not known, but may be related to excessive molature
of the moss in the rearing ceges., It iz noteworthy that
no emergsnce vosurred from cocoons overwintersed in wet
sites in either ares. Perhaps excess moisture prior to
caging affected these occoons in such a menner &s to
prevent their emergence. On the other hend, the emergence
of these coeoons mey bave been delaysd by this excess
moisture snd ezergence would have occurred st & leter time
hed rearing conditions been sultsble.

Further studies on the effect of the waler-lievel of
the aite on bibernating lereh sswfly are indicated simge
thess results sre ineonelusive.



R
B. 1946 Results.

1, Introduotion

Kiding Hountein Hetlonel Park is literally covered
with lakes, swamps, slouwghs and oresks. Though not sll
thase moist ereas are ascesaible, some of the larger ones
are. It is usually in these lerger aress that the larger
blocks of temarack sre found.

Regords kept over s pericd of yesrs show coenclusively
that mice and shrews destroy large numbers of larch sewflly
goccons in compesretively dry swazps which provide s favour-
&ble hebitet for these insectivores. Hevertheless, complete
sontrol is rerely, if ever, schleved by these sgencies.

On the othsr hsnd, repested observations in recent
yoars indleate that wet swamps rerely sbow severs defocliatlion,
snd more often experience no dsfelliation whatsovever, YThess
two fects offer two possibilities. One ia to sither drain
the swamps end permit greater sccessibllity to the inssctivores,
or to dsm up the swemps to repest the observation sentioned
sbove. As stated previously, the former posslbility rarely
brings about complete control.

2. ¢

Preliminary experiments in the spring of 1945, as shown
in the firat part of this ssctlon, indicate tist submergence
under water for & iimited period of time may be fslsl to
lereh sawlly in the gofoon stege. On the besis of these
prelisinery ouserwations and studies, it was felt that the
possibility of regulating weter levels in swemps to control
the larch sawfly might be worth investigeting., If it is
found that water leveis can be manipulated to sdvantage,
complete control by fleoding rsther than partisl control by
insectivores might be achieved in trested swamps,. _

The influence of several factors must be studied in
detail before the merits of this method esn be properly
sppralsed. These aret (1) stages in sawlly development
where submergence is lethsl, tﬂ% length of submergence
required to producs mortality, (3) influense of floeding en
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growth of temarsck (4) height of wster level required to 174
submerge oOCOONS, fﬁ) cocooning habits in relstion to water-
levels, (6) influence of water on dlapsuse, (7) feasibility

of flooding and draining swamps, (8) selsotivity of sU Dms rgenoe
in mortslity of perssitized and unperesitiszed coccons, and

{¢) rate of development as influenced by water,

B Method

Two areas for study were selected in Riding ¥ountsin
Netlonal Psrke. One ares is located due east of the golf
iinks across the highway, and the other ares i3 at lile 7,
Horgate Road. Cocoons were buried here &t various levels,
lots of which wlll be taken oul at monthly or bi-monthly
intervale. Theae lots will be disasscted to nots any effect
of prolonged or variable suomergence. Records will De kept
of water-ievel fluctuastions in that particular swamp.

In sach srea, two pits (see Pigure I) wers dug. One
pit will aect as & chagk on the othar. Plts were dug well
Yelow the water-level of the swaap. The water wes allowed
to seep in to its normsl level. A stake was driven in one
corner of the pit, to setl ss & merker for the water levels.
After the arifiaai water level was marked on the stake, the
water was drained out and frames of cocoons wers placed in
the pit. BEach frame was one foot square, and three inches
deep, contalining 200 coeoans sollected from the whirlpool
Lske srea., These cocoons were layered in moss, The {rame
was made with a hinged sereen top to meke entry essier and
quicker when lots of cogoons are to be taken out,

1t was decided %o plece socoons st five 4ifferent
neights with respeet to the originel water level. One is
st ths weter level, with one six lnches and one three inohes
below the water level snd one three lnches and one six inches
above the wster level, 3uitable spols were chosen to maks
these heights sbove water level,possivle.

_ Pour such pits were dug, twe in esch ares (see Figure 1)}.
They were 50 yards spsrt in each area. Their exsct locstions
ares

A1 SE 188" of Sample tree 17 =~ 50 foet Joaif |

B: S5 153 of Stake on trail. 84 foeb Golf Ceurse

Cy WY 288° of Sample ires 01 « 65 feet | ' e B
Dt NE 8 of Sauple tree 30223 feet §§i~ 7, Korgate Rd.
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Stake

Packea moss
9 fvame
, , , . - sur{ace moss
W' b ‘
2 P peat
I ; 1 2 ~
— — - —— — ——F ——————onigwal water
— — — = = —— R — = —  )evel
_,__::_:_7/:-.;_—‘?_‘:::—_.—74 - - -
- ;‘j inn i . NS — moss and
pe “é e —— 1\
B R |
- 7 = , - > P-T bottom

FIGORE TT
A 2 10’ . BASE LIME 2¢° 10’ 24"

¢
I 2 44|74 1
26 ,é £ 2’ 4 4 ; 4 4

il f} S
3 4 4 r’:(zzc., a3 A
4 4 { 4 o oot |2 | A f

discavded | t }




* 176

: Closely purslleilng the water-level study st Riding
#ountsin Nstlonel Park, sn srtificlslly controlled waier-
level expuriment was sisrted in the Winnipeg leboratory.
The object of this is to keep cocoona submerged for e
definite perlod of time at a [ixed water-ievel.

Specisl fremes wore made to {it into metal pens, and
200 ecocoons wers placed in esch freme. They were placedt

g « to be kept dry sll year

£ - to bs kept wet all yesr {(under water)

2 -~ to be kept wet in the fall and dry in the spring.
£ = to be kept dry in the fall and wet in the spring.

is in the previous experisent, u replicets wes meds of
each, siving & total of 8 {rewes sitogether. Those remes
to be submerged were pleaced in the pens, and water wes sdded
to sompletely cover the frames. Those frsaes to be kept 4dry
were wolstened only allghtly., By mlid-Noveabsr the water in
the pans hed frosgen, 80 sll fremes were buried under the
saow to obtain a closer resemblance to natursl conditions.

in the epring these frames willi bs returned to¢ the
inseotary and further sxemloutions of cogoons will be
continued, it is hoped to determine the tise element
required to kili c¢oooons under weter, snd also psraeentage
of emergence ss determ.ned by the {remes subjected to the
variable molsture content.

These two projects were started approximately at the
sane time « 30 September 1046, In the first month,
25 eceoons from sach Irame were broughbt in to the laboretory
and dissected. 2 totsl of 700 eoccons were dissected each
month for iwo months. A8 winter comsenced, sll work on
this sxperiment was suspended duse Lo [reezing vonditions,
and development in oovoons wes negligible.

4, Observetions.

The first lot of cosoons, having been submerged for
24 days, showed no signs of mortelity obviously due to
submergence in water. The water-level bad risen so that
sll feemes were under water. ilong with larval mortelity,
larvel development, activity snd parasitlsm were noted,
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As the larvee do not beglin metemorphbosis untll after
the diepause phase, no change in development was noted. All
lervee were in the eonymph stage. €Cocoons pleced Delow the
originel water level in the swamps conteined wster, and the
larves in tbese coceoons were imsctive, though slive, However,
the submerged lerves fros the controlled exiperiment wpon
imsediste dissectione showed no signs of 1ife whatsoever.

i pupber of thess submeryged cogoons were ilncubated st
room tempersture to see i they would revive. After seven
days these coooons were dissected, end ali larvse had
regovared., Thus 1{ seems thet those eocoons from Rliding
Yountein Nstional perk, whioch were submerged, bed recovered
ir the intervel between resovel from the water and dissection.

Betursl slementa such as snow end rein st Siding ¥ountain
¥etlonal Perk combimed toc rsise considerably ths wuater levels
of the swaspe in which the coooons were burled. In one swemp
the level rose 64 inches in the U4 Aeys, snd in ths other
swamp the level rose 3% inches. In the former swamp all
frames were submsrged. One month later, bLoth water levels
hed receded 1% inches.

Meseotions from the second count reveamled nothing
urusuel, This tice, cocoons thet were under weter in the
. swamps were kept under wster in Jars up to the time of their
dlesection, Lerval astivity wes reduced considersbly by
tiie colder westher. Severe frosts and lack of any protecting
gnow mey heve frozen some of the larvae Iln the cocoons.
26 of these eocoons were selected and placed in ¢old storsge in
wet moss, to be Iingubsted et & letsr dete, snd to note sny
sign of 1i1fe.

2g lllustrated by the sbove mentiored expsrizent, the
sewfly coeoon 1s permesile to water. The presence of water
within the cosoon 4id not eppeer to lnterfere with the
living larvae, sxcepl to reduce lte esctivity. By plaeing
melst codoons in w dry stmoephere, the water quiokly u
evaporastes from the cocoons.

Obaervetions sre to be made on water levels in all
temarsck swanps exemined, to determine extent of defollistion
in reletion to moisture., Officisls at Biding ¥ountein Nautional
Park ars keenly interested in the outcome of this projeat,
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end, if 1t proves suecessful, wlll attempl experimentally,
ecntro. of the sewlly in one or two swaups by regulsling
wetar Levels in them. Oreat cere will have to e taken not
to dsstroy the tamarack itself, Ly drowning.

B Cone_usiona

Carelul watoh hes Leen meintalned on the gredusl
westward movement ¢f the lureh sewlly. Samples Lfrom bew
ereas have veen ssent n, and 1t will Ls intepresting te
note from how Usr west Llese ssaples couwe., Persmanent
ssple Lres study s « mesns ol compuring the amount of
lerenh sawl/ly [rom year to jesr., Iun 1oe7, wheu the four
gorners of the steke 2111 hive been examinsd, the dsla
will be swmisrlsed. Unfortunately no non-permanent ssample
treeas wore sampled this year. It ls hoped thel more time
¢sn be gavoted to such seapleés to be used 1n s compsrisen
study.

he ehesleal control work, though not very succesalul,
hes promlising posslbilitles. This year a more scowrale
method will be smpleyed and 1t 1s hoped resulis will e
sutisfactory.

watar-level studles wers comsenged this jear. It I8
too esrly to predict results, but If this wethod proves
sstisfsctory, much benefit to the Park in zenersl and to
the lareh speeifically will be odlelinsd.

rroxz disseetlons of the coecoons coliectsd throughtut
the “1ding Wountsin Perk end other parts in ¥enitebe, it
wea found that ¥esoleius is guite wideasprssd, bdut 1t seems
its effect has Deen grostly ocurbed. Mesclelus egss bave
bsen found inside the bost., These egys Lsve dled, snd
hsnee do not hetek end kill the host. Thus the jssclelus
effect has been weakensd., Samples havs been sent i
felleville for study, to detsrmine iI the present strein
of sawiliy has developed an immunity for the Hssolslus



\laophila pometaris Ha:

A Introduection

A blook of deciduous trees on Lot 592, Henderson
Highway, of the Esst Kildoman suburb, Winnipeg, Manitoba,
was treated with DDT for fell cenuerworm control. This
insest had Deen guite setive in this area during the sumamer
of 1946. The trunks of the trees in this sres were sprayed
with bende of wvarious concentrations of DUT snd 668 over
which the femsle moths would have to pass when ascending the
tree.

This experiment was sarried out with the object of
determining chiefly the effeet of stronger and heavier
applieations of DDT upon the fall caenkerworm sdult femsle
then were previously employed. 4 smell quantity of 66¢ was
#ls0 avalleble for experimentation,

1., Formulations employed:

The following 204 formsulstions were aﬁyzeﬁcﬁ;

(1) DDT oll suapension in water:

. gﬁ?ﬁt*i %%: OF. g add velsicol to make 40 fl. oz.

= 40f stock solution
To meke 20K finel solution, add one psrt water to one part
stock solution.

(8) 668 oil suspension in water;
é6é

- 8 0%, ) .
‘ E b
ProXe= 8 Ll. @g.}aaa velsicol to make 20 fli. oz.

= 404 stock solution
To make 20% final solution, esdd one psrt water to one part
stock solution,

(3) Deenate SC (DDT) in water:
85 los. Deenate 50« edd water to make 28,400 co. total solution

=« 204 DDT finsl solution

Hote: Deenate 50V is & yenersl purpose wettable pomdeny
eentaining 5O DDYT. ‘
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B. Pleld Experiments
1. DDT Bending: October 4 to October 5, 1046,
(a) Methods:

Trees in a complete block on Lot BYUR, Henderson Highwey,
were selected for trestment. Using three sppiicetions of DDT
in oil suspensions, at the rste of 12 grms/sq.ft) B4 grms/sq.
£t3 and 48 grme/sq.ft; and one spplication of €66 at the rate
of 12 grms/sq.ft; bands 3§ ft. and 7 ft. wide were asprsyed on
the trunks of the trees with a "Dobbins Compressed Air® hand
agzsitr. Four trees only remsined untrested, and were used ss
147 11 ¢ I

Pifteen trees were labelled and received & ® inch band of
tree tanglefoot sbove the insecticlds band. Cheok trees bore
only the band of tanglefoot placed 6 ft. mbove the ground, snd
were lsbelled 40}, 408, 407" and 404.

411 banding was completed by Cetober S. Experizental
trees were sxemined periodiocally for fall cankerworm sotivity
until November 185, .

¥hen the insesticlde was spplied to the tree, the sres
of the band wes computed from the messurement of the ¢irocum-
ference and the 20. solution spplied as shown in Table I.
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Chegk Trees

TABLE I (=)
Treated Trees
olution fpreyed Eﬁgw e %ﬁﬁ; orence
- free Ko and lapreyed | per £ tres
{ Used 1946 (8geft.)} 8g.ft. [{ins.)
w&,ﬁﬂ;‘" Do Oct. 4 | T [s6.65 |48 armad 46 7oidg
406 Dot Oct. 4 KA B2.1T 24 grms, %8
407 e Oot. 8 KA 14.58 48 grms. 85
408 - DDT  Oct. B 7 22,17 24 grmad =0
409 oY Oct. B 7 240 cc 2.97 48 grmsyd 17
410 DY Oct. & KA 180 ec }11l.08 84 grmad 19
411 Deenate Jot. B T 60 ec |16.5 iR grasd 3%
418 41573 Oct. 4 5! 60 oo B.8% |12 grmsq 20
41% DoT Jet. 4 25! 60 eeo 6454 12 gramsd 19
¢ | 666 Joot. ¢ | ' e e | 872 |13 grms| 23
5 | ees Oete ¢ | i 60 0 | 5:33 |12 grma| 20
Table I (b)
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(b) Resulte:

The fir:t examinstion of the tenglefoot bends on the
experimentsl trees was mede on October lu, five days after
completion of spraylng; snd were cobntinued pericdicelly
untlil NHovember 158, Table II setes forth the result of suech
periodlio examinationa of the tenglefoot rings on the treated
and untreated trees.

TABLE 1I
Timoer
of
i K
T [0} 11 B e
6 'Y 1o o| 18
7 obp 1jop 0 4
10 eb haeb |81} 1| s
18 s{ojop |o]e ojls | 19
13 sjolab |ojobk ijg | v
14 lololop lolok oflo s
{18 sjojehp |o]leb 1{1 | a7
g1 sfolop lojok 11 ] 14
olojop jojo} oo 0
glolop lo]ok o{o] =
olojob lofok ofo o
1eei1 b B hofe |4 2 |7 |7 | 204
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#iscellaneous observations:

Fifty females ol the fall cankersorm were observed
trapped Iin the bends of tree tunglefoot on the
exporimental trees.

Pifteen femsles trapped in the trees tangleloot.
Csnkerworm insoiive, probavly due (o low teamperature,

Four femeles trapped in the tree tungliefook. Continued
low temperatures probavly due to fall ¢ankerworm
resaining someshat insctive,

Fifty=-two femules trapped in the tree tanglefoot.
Sudden incresse in {rll cankerworm acilvity probably
dus to high temperstures end falr weather.

insteen femeles trapped In the tangieloot. Fall
csnkerworm activity declined somewhat although
tempersiurss etill remsined guite high.

Seventesn femsles trspped in the tanglefoot. Fall
cankerworn activity sgein guite low. Thres specimens

of the fell cenkerworm were sollected snd pls ced in

a box which Lsd Deen psinted with s DT concentrstion
of 12 grms/eq. ft. They wers left Iin the box for

156 minutes end then removed snd pisced 1n & rearing Jar.
Although the DDT did seem $0o have some effeat ou the
apecizmens, the exposure of the Iinsect to the polson did
not prove fatal untll 84 hours later,

Three {emales trapped in the tanglefoot. Weather
exceptionally warm for this date. Temp., approx. 65°,

Twpnty~seven females trapped in the tanglefeoot. Fall
dsnkerworm showed a decided incremse in esotivity,
probably due to the contimued high temperatures.

Fourteen females trapped in the tanglefoct. Fall
ganikkervorm seems {0 have sgain subsided somewhat. ‘
Temperatures dropped considerably during the paast ”
five days.

o fall cankerworm activity observed. Heavy snowfall

on Cet. B7 and 28.



Nov, B: Three females trapped in the tanglefoot. Westher

beocam: felir snd st this time all snow of the
previous month had dissppeared.

Hov. 183 No fell cenkerworm setivity obssrved. Weaihep
was ¢old during past week, Irost has penetrated
the soll to a depth of 1" to 13",

{e) Conclusionss

The unususlly large number of femele f:11 cankerwora
trapped in the benis of tree tenglefoot immedistely efter
the bending had been completed would indicate that at the
time the banding wes dons the femsle moths were slrsady
emerging snd sscending the trunks of trees to ovipoait.

Apparently, In no instence was the concentretion of
insecticlde of sufficlient strength to prevent sll moths
from orcesing the treated bea:ids. Hhevertheless it is to be
noted in Teble IV that the number of moths crossing yreated
bends was (ar less then in the check trees. Whiie those
moths which crossed the trested bands survived st least
until they were trapped in the tanglefoot, it is not unown
how muoh longer they would hsve sur vived or to what extent
they would have oviposited. Another unknown quantity is
the number of moths, if eny, which were sither xilled op
repelied upon contaet with the insecticide snd falled to
cross the varrier to rseasch the tangle foot.

Wit the exception of the R4 grem per sguare foot
treatment (Table 1V), slmost equally effective control was
achieved st the lowest and highest rates ol sppiication of DDP.

This would seex to indi¢ste that there is nothing to be gained

by using more then 12 graws p r squere foot, an’ it is guite
possible thet s'all quentities can be used with equal sffect.
The reduced control in the 84 gram rate waes caused by one

large tree in which the number of moths crossing the hierier

was bigher then normal. In effect, it is probable that the
nzt applicstion in any treatment did not grestly exceed 12 grans
per square foot due to excessive run-off inte the ground at

the time of spraying. In future work it is proposed to heold

the rete of application down to 12 grams per square foot or less. -

Due to the very smell smount of 666 availeble for axpar=
imentation, only a few treea were treated. C(Control appeared
to be quite good, wut the few treaiments wers not sufficient
to deduce the reletive efficiency of 666 as compsred with DDT.
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Table 11l summarizes the relstlonaship of the number
ol femamle cankerworm to the slge of the tree. For this
summary trees were divided into varlous eircumference
clasaes.

Table III
‘ Average Ho, Of Females
{ircumference Classe (aa counted in tangle-

L. e ‘ —..fook) ‘
Inches at breast height per tres|psr sq.in/Tred
15-20 (6 trees) 6.83 379
% ; Y y = i s OB : \\
20-25 {4 trees) 1 (%ﬁéwﬁg) 1.088 \
25-30 (1 tres) a7 -885
20-138 (1 tres) 8 248
35=-40 (2 trees) 17 458
40-45 {1 tree) 1 021

A relstionship greph, which is Included at the end of
this report, waik2also drewn up in this connection showing
very irregular results, with the exeeption of those trses
of small cirocumference (15"~-20") which apperently attrsciled
fewer csnkerworsm than those with larger ¢ircumferences, whish
would be expected. 4 brief snalysis of the reletionship
betwsen the slzge of the trees treated and the number of
females trapped in the tangleloot, shows thst smsllier trees
aay be trssted more slfectively, dus to the bark ebsorbing
less of the solution then that of the largsr trees. However,
not snought tress of the lerger clessses were involved to
permit any definite conclusions in this reaspect.

In the finael snalysis even though the experiaent was
sonducted on & very limited stale, & high peroentsge of
control was oubtained from all concentrstions used. Table 1V
sunmerizges the number of femele moths per foot of clrcumference
croasing the trosted sress of the experizental trees. The
relatively low control indicated with DDT st B4 grams per sguare
foot was due to one large tree in which a considerable number
of moths crossed the band successiully.
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Table IV
Width | Woths ' ‘
Insecticids Rate of crossing Controls
band | treated band
(fﬁt) (Fﬁr ft. of ﬂireﬁﬂq} g
DoT i % 1.8 89
DT 24 9 5.8 é5
oY 48 7 1.4 91
iy o 12 7 2.9 82
686 12 % 4,0 75
Cheek O Q 16.2 - e o 0
» Vﬂmtmlt Cheglt -~ minus treatment x 100

Cheok
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Insrouucsion

Toe Jollowlug report outlines the activities of the
Piber auriag t4e su.Wmer S0aBOBn ALG Gunlaing ouserv.oblons
sade Ior Vue Forest [usect purvey in vertuln areas of
Banlboua and scekol@nesai. Bo deiinive ivinerary sse
10liowsa as buls vesson's .Ork was restricied Lo special
brige and Vo luveatigations desling #1%h serious insect
CLUbLresds repOrted vy forestry persoanel.

Toe greatver palt 0l say «a8 8 ent on sork connectad
WlBh i€ woviag OF tue pocwcanent {leld siution from Luast
Haws Luaae 10 Untslio L0 the new s5ite 4t Bed Rocs Lasze in
MaLItoLa. Foieel luceey Burvey fleiq #wora wWag QOumenced in
BOorthery bossnbCiewan 400Ul June 4.  During tae aonth of
June, four wajor provincial iorests weres visived in company
Flll Le Lo acuomsdd. Tuese were %one Forcoupine, rasgula,
FOTY @ la vorne aud Aisuet rrovianclal Forests. e serious
QULOTeH® 4uF€ BEEN. [Fefmasnent saugle plovs were established
&b Varlous polute in Suese forests wito a view to regular
Budgllag 0L bue Ll0¥8 during She sumaer sonbuz. A reported
lulestulion OF vari beetles ab Fralrle River was lavestigated.
WPl Ve 8800Lu san $Li30 weeks ol July, a speulal survey
Uk ddasceg® DY e aspel LOXWrii sas made€ in bae Duck dountaln
serves Il early augusd, an extensive survey of
lurde sasily «0ivity a4 Mluiug sounvelin Bational Fark wmus
COuumeuCed. Trid »ed Leroapd Vie wOBT uosplube survey ever
BHOBE Basen da bue peld, a8 NUwertus avess were visiseq whieh
fiau 10raeriy ueen paveed by aue o ineocessivility. 4iver
leaving She pacs, e sriter coutinued tais wors in souti~
easlersd saulloua, 14 Juty sountain Forest Heserve ano north
QL vue ressrve o [he ras. Ui beytesver 1Y, Forest [nasct
Burvey iuvestlgatlons were dlsgontinued fOr (0@ SE8E0L.

Toree Lneedte slauc oub ws V0@ maJOr ,.e8bs enccuntered
buis Beasonl tue laren sasily, tLe aspen SOPLrii wnu Lbe
Amgrdoan poplsr-lewd beetle. Uf these, the 1.ron sawfly
Has By Aor the wost luporiuant any Gaused severe daoage ln
“6id V0VaY  Aupel BOFWIiZ snd soerlosn poplar~jesl vestle
outbresss wule condined o boe pugs Hounto.n Forest neserve.

s insect Yondivions

la) Larcs wawily (ggisblpbors grichsuvnil Heg.)

shbn 188 a8t recora ol great gestruetion ol Suwoarack,
oi8 suelly Qoanbisues YO W a .robles ol LajOor CODERTNH.
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it 18 now sidely cisvriputed in wanltoba. In soue areas,
1% LaB Causeu VeRY s6VeYre 46i0llalion aud ls vegomisy in-
Cresslngly serious. HO tree sorislldy has veen cuserved
by Whe writer as yel, DUt shele repo.led ablatais LHave oQ=
curred in sne past, folils.e production is iar welow normsl,
4560 Lamarads ab¢ not ariivy.

Une 0§ the most acwlve infechoblons ol sonls insecy
DUCUETEd 11 i alound ke JuGs untaedn Forest Heserve.
Gaslly =0Bivity La buls area louressed greatly o lo6e and
Eome SLande, Woel® 16 spgeared relstive.y light last year,
suliered frowm seventy-iive to nineiy .er cent delollation
White ye.re TamaraGs cbanus 1n ie RoTbEETR #ortion of the
reserve and sy otz iue Ihe reserve noundary bet.een
HGLlaver aud denecr vaperienced tne asaviesi deloliation.
13%3«(} —v%ﬂgm% Gia .&@&uﬁkistdgr iﬁ& Lue Fessrve ¥ ﬁzhﬁi&g FHE e&@fm
eérally clotrivuted and cuuseu drom light o moderate da-
iuilation.

snobuer, std equally lsportant lolestation, wiicu for
the paby lew yealrd o4 Loen eilreaely acitive, conviauet %o
Guluag very severe deioliastion of tasaravs atanas la the
Aldivg douolaln Babliouad Fare. T8 is, perbaps, Lhe oigest
acbive inlesbatlon if Munidbduas. I Lt afe w0 Geavily io-
Festey 4l€us, OLE 40 Lake Auuy sdd one alony the Horgate
Hoaw. #ivudo bnese (a0 albsed, Lamalali uae suilereu par-
ticulariy severe deloliution. Turoughoul Lue lémalucer of
The palfa, Sasily ls geherally disdriputeq #itn .oderate o
sevare wefoliation oveurring i all stands ia toe diratail
Valley afba arfoung suah Le.e, Tilson Lase, Ray's buce snd
Uregeent kare. sil ol tuese wrews are in Loe western poriion
OF e park.

The wo8t norwaeny active indestation of iarcn sawily
Observed iu e north-séolern portion 0L Hauitobu wab
genvered 4% uw p0LInL avout ¢leven wiles norih oi toe H3r0
fﬁ.‘;ru&iiﬁl on Toe Pas Lighway. A8 Par w5 1% le anowny bois
infestation covered ouly @ seiabively suulil ares. 1o snigh
light b0 wousrese uelocliation has ogourred. In Tae Fus
Gilsbrict, no eviessce ol b saslly sas Lould, altlough
nuserous Wreer were beassn for luryae .nd bho W0es Unaer
fie Lrees w.s eXsasilasd extensively {or cocoons.

in thy luier-lake area of sMaunlionas 4t Hiverion, the
uskly Laiestalion Quabinued with very 1ittle ohauye Irow
it Ly4s level ol lght 0 woderalte 1uiensity.
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L0t severe aibacis oueurring 46 un aren seecribed as
f0Lliosel
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A e
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sBpel were ehamined ot various polals baroughout the he.vi ly
inieBted soee of tue reserve. 1o addision $0 Lhe woririx,
SLeTe wos au infestadion of Americaa poplur-leal veetle in
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s Adntroduction

L

Forest Insscv conaltions iu Alverts were studied in sone
uetall lu lysw. These luvestligations were uarried on during
dJung, July, AU Ust ahid gseptember. slarbing lo toe Oypress
Hills area, the wrllters went Irow thers Lo iaterton Lakes .
Hubional Fark; sbeucs Lo the drowsnest-oow Hiver Forest
Ligtrics. alber a week o tols olswricd, o very atifi
GGLuuule wade 1% oegeasary W proceed 10 ine Lansuasais
shporiaental GLatliou and {rom tnere 0 Lhe Ulearwaler Forest
vistriet. After va.b, bue observers went (o Yne hrasesu-
Abhabaska Forest Uistrict. Having spent tone ailoted smcunt
of tiwe there, %ue iLuveatigsabors aoved nortn to slave Lave
aad baen L0 Grande Fralrie, reasobiayg tus latuier polat in
CAFLY Aupust. 4 relurn Wiy was wade 10 all of these places
except tue Uypress dlills belore the aludle of septesber. The
wlgnligat of tnese lnvestigations 1s tuat the iorests of
Aloerta a, pvar o e slogularly free frow severe lusect in-
lestations. However, lufest.tions of the followlng inseotis
#Bre nBoved! sspen FOrVrix, bronce bireh bourer, Aserican
POplar leal beetle, pug.iar borer o buare beetles. These
will be dlscussed al sowe lengih below.

s ihoeot Jonditions

{u) avpen lorsrisz (Arcuiys
#

Two ceavy vubl suell ilofestutions of Buis insect were
fouasy in tne souttersn part ol toe provisee., Tue firss of
bhsse wod AR Lhe TLlerton Luses Furk ares aad e second
wad in tue Lastle plver Uisirics,

Tue foreer lulessavion atrescues .los
Lakes kros the Barrows Lo tue end ol toe wegen g &
dissunee ol awout four miies. Thls strip wus cbout turee-
quarbers ol o walle Ln widtn. In Shis sres, the lolia.e of
She puolal TTees LaU 4 DIOMneU aLptarsnee &s a result of the
ieeUliyg damsge Ol wbe lasect. all trees sere iniesied; the
Aavula; € delollation wan Laree~siateenths.

Tue outbreas o tue vasbie Hiver UissPiob was ressricsed
wakd wiuiis O vrewbling espen 0 gustivated llelds. The
: saboles wvere lound fu Sedtions £y 3V, 31 anc & of
FownBbly o HAalge ¢ W b, along Whe Unstle Hiver. I 150 trees
countbed, % were Loleuled) e aversge deioliastlon was two=
slateentng.
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(b) aserican ropluar Leafl boetle (ghylodegta suerivaus soniif.)

Ui BLis insect, two suall outvresks,liclded in loosiisy,
were found. One 0i these was lu 06 Uypress Hills, on the
platsau 1¢m&ui¢t@ld gouts ol Bikwater Lake. Ho Jds was
geeh 1ln esrly June. The Other ouldLreasad was ub Orisson Lake
in e ﬂi@&fﬁ&ﬁ&? Foreev Listrict, 2ix miles nortawest of
Hoowky ucundain House. Tols lnfesiation apparently oaussd

(¢) Brouse Biren Borer (ags

u 5
Lheépser Ll
Gaave Lakey Soantbered Prees sere seen along the nignheay
iros the latter LoLnt soulh Vo hestlook.

\ve hg%ﬁ &ﬁd @@&% i?@& %awr& xiﬂﬁ% gn& uﬁ&h%&} 1]

A

(G} voplar Dover (layws galialata By e )

A seavy infestation oi Giis borer was lound at Desdean's
Flats, uear Januore. The alfectod area was in Beotious ld
ana 1, Tosneniy €%, Hange lU o 5 anu seovlons 7, 17 and 18
of Towsnshly d4%, Aanlge 5 ¥ 9. Iu one areéa every tree was in-~
jested ¥ith Lorers; soue trees had one borer for every wWo
ieet of trunk helght. sany rees serd cewd; abu the »ajJorivy
of the remalpoer were ojying.

{e) Barg beelbles

Heporss of dussge Lo he bouglae {1y and lodgepole plne
wh t0dn bhe cowusisg of ietervon Lekeg s orx led %0 an inves-
Vigation wulch suowed that saby o nese troes were lnlested
Wit Lurk beetles. Louse of bue LPees were dead; others
HWOPE G, ih. .  buGh trees spolled toe &yiﬁhrwﬂﬂ% 54 gne FRrEN
Injury was Iired noticed Lo the Telgy snd,as boe G
frouriasced, toe danayge DeCase evionent lu the bra
eventually 1lu ke trusk of tne tree. sost 25 wh
killed were Lougles fir. 4m tufestation count was
UL trees welng Giascineq in each of iive areas 1 &t
Fauwioe. 4fhe reagults ol these eXdswloations are %uﬁwﬁ in the -
iollowlng tuble:




&ﬁ@& @ﬁ 4&?%3?&%

£k f'ﬁlﬁ*g‘é ‘? é’u u'.i%&

mmw&

w&mw%

A W& Rk

Beyond the Townslte, a few infested trees ware found
ay lesdlay %0 she vegistration offive znd

adong bthe nighw
Ohi Lhe surrouiilng sountsinaices.
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1 50u.t O the e-Darrec OLLGK pectle,

Lodgs, ole 0. 0le LeGe.
wine #& 4 aduil ol othe j-lianed ¢liock beetle, Ludlus
triandul atus HAahds
¢ aduits ol & 1eaf Dug, “irid ;.
e bpTule B9y Julig 5 Z &duius af whe J-ocarred ¢lick veetle, buglus
1a Leg.
&ﬁh¢¥ Qi 4 groukd Beelle, Jalabia &p.
1 adult of » ground beetle, Coleo.ters sp.
1 auult 0i « glant iouss, Agnid sp.
e FO_lal o Rikd dune 44 karvae of the sgerican po.lzr leal veelle,
Yﬁgtﬁuﬁﬁﬁﬁ saericans &eaiii‘
il vud ol & Bamgob, PLobuTous Bp.
Log,.s0le LR RN JuLe b L adul® ol whe s-iined elick Dectle, Ludlug
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& aduilb o3 & ©lick veetle, El@% rig Bpos
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2 adults ol & Llossr bug, ﬁiria Biie
FaleTion Juniyer i 16y dune L2} b lervas ol & iooper, Euuitnecis sp.
Liakesg 1 auuls of o soldler vug, Chiorechrox ublerl Habl.
Fark 2 aduies ol & solder bug, Peataitomid ap.
shren 17 June L3} 1 Llarva 94 . sswlly, Teuluarcdinid ap.
4 gogoons ol o sawilly, Tentbroedinld sg.
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Lotgepolie ¥ 8dh atdge § | % Larvar ol & looper, Rufidonls notataria #lk.
yine 1 larva of & Zoa§gr, &ﬁﬁith&ﬁiﬁ Gy e

1 darva of o loogel, Gsoneltlid sp.

L pupa of o small moth, glerclepido ters
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Tuvestigubions of sne Foroest iunsect wonulilons in ‘Ezw
province of Sasltous sere waue aurlng the wonths of Hay o
mr tember inclusive. Ia bbe course of Susse Lovesilgw

ﬁ%ta&ﬂ% w8 made w15 the i OIS L ok %i;%\ iﬁr g A

&@rviuaﬁ. fue fors of tils Gougs L S

but, sherevsr posslile, desonlral
Were maGo. The inpscbs of fwr§iuu$&@
in the course of wols s0rs werel s
Lurugean Laroh sawily, oo Juok ine slude
teud winer. Wbesallis of wue dofor ti TR
Vacae L eBl8 are s2% G0N WLUGr

o e rgess B 00 e % 5 £
) inueub Lo Sk Siong

{»&} SAGE Fing Susaoln %ufbiﬁi 8 ih

PEA At Aot et

The Jook plne Uudwons wod ﬁ¢$ﬁ£V$ﬁ ﬁm'y in tie
sasbern sectlion of soaoitobas. Tog nd

in gae Jock Line foresie lylng
i woeb of bue jsd BRivers  in
Gomeskiul alids SRion {%i; lif 3 £
fi,}rtw n«wﬁ 35‘:;1?\,3",& gihﬁ? 3}&33:%53& el ;u&'% @i iﬁ*ﬁ'i&w»ﬂi :
LGd LU Febsie B0 the nortpern part of To Colip@ 8 b
LR 11 BEeFPese Tols infesbatlon wus 8 gavier Wian
toat of 19%u. Gudting oy oralions sele belly Carrled oul

in the indested -reas of $ae Hegorve sad wll Srees wito a
puts of sen lugues Or @oPe sele Taaoved.

% Lafostations sers aotiveadle i tow . oltesaell
Sonerve abd sround seddont's Corner.

i
Foresd

(0) rurogean Lercs sasfl, (Freslli.nors sridesculdl

Sn o the shole, tnls sawily secmed 0 e lesy
seulbOua in 140 Shau in 194%. The Leavy tuafest
Bivsedt o oWill ap arent. &0 ﬁgxéﬁ& Glver, one
sbalnd Wae hesvily sbtagzed. Do 83d Aomndaln Pationsl
4 seoevy infestation cxisted in tuw slddle of wne .re. In
bhe easteln gsoblon, Bhe doegu ot g Lotlue ule a8 in
the gentral abwass 1o e Forgas serve, o Light
fnfeatalblion wag oLBUIVEN Lk AEFTCES S O E g T
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(o) Jask rine soale (Touwseyelln sp.)

The Ju0k plne scode infestetion in the Sendllanis Foreasi
AeseTve LOW COVETS & gro.ber ares than that of 154%. IV has
pliled & large muaber of sesdllugs in the southern purt of
the Teoerve. The mals pateh of $iuis lofesvation (see sap)
sxvended north from the southern burder ol the reserve %o
peyond 56 middle of Townshipy 5, Hanges 9 and 10 E.F.a. It
ooou ded, in Township & Hange 1U, Gectlona 29 to 3¢ and jurt
of Sections 28, 33 and 34. Iu Township b of Henge 7, it
covered She followmiag Sectlony ang the adjaoent area; 10, 11,
1€, 13. In Townsblp 5 of Hange 1U, 1% was found in Bgotlons
5y B, 7. 8, 17, 18, 19, 0 and spurs essended out iato
Seetions ¥, 10, 15 and into Seotlons .Y and <8. Busaller
patehes sere fousw as followal along tue Dawson Uxbln Hoad
(sections £C, 28, &9 snd 33 of Townshi, & Hange 10 E.P.u. and
gection % of Towaship 7 Runge 11 E.P.d0)e Tois seale was nod
poticed outside of the Bandllamis Forest Reserve.

(a) aspen Leal Hiner {LEthogoiletls bresy

vue infestacion of these micers on trembling aspen still
sxlsted in the sres oast of Lake Minnliey, from Laoc du Bonnet
to Berens Biver. 4s oign as nipety per ceat of the leaves
were wined at the following jointer Bleseds, Lssaglanigak
Lake, Little Grand Huplds and Berens River. Some leuves
colbsined o many as Iive larvae.

(¢} #iastletoe (Razoumofskya sp.)

& heavy infesvstion of wmistletoe was lfound on Jack pine
tuirteen ailes north of Toe Fas on $he Ulearwaler bay Hoad.
The forest in wolon %018 dlssape sxisted wags ubl under permllt
for gutting.



219

xéﬁaiiﬁ?

TLanud FDX. b8 © Bhe Ho OF ﬁﬁ%ﬁrﬁe,“
0 L A A LA S

¥

s

L 3




e - | PLAGE T [ GEROBSTAATION

brf Lot A
o i
[ :‘

steisltslE]

3

!

18

.

5lele

(-

i %

| [



221

8 - BatisfactoRy
FLACE HOTELS
Hags Grede |

« ,l g ‘ . _g

§ Lo bot Lo




Jack pine
¥1

Jak pine
g

Birch

Juniper
Cedar

L) §

) 1

June 6

June &

June [

3%7

Juse 7

June 7

1 larva of a seml GOPET, Al
1 larva of a ?kalwﬁia, _' 1
i lsrva of a mﬁﬁﬁ.y, Peath

20 larvae of the Jack pim vadwors, Arghips

miferung Clon.
baail amount of plakish rust on needles.

3&’3 ldkww aéiﬁiae Jack pine budworm, Archiss
Blte
. - of a hover 21?; zagg*ii Hp -

& atink Dug, %;Qmekgga ubleri Stahl;
&% ellck beetle, Ludius
of a olick beetle, Apriotes liso gg Leg.

of the chaseleon outerpillar, ABOBUZYRS
H.

afva of 4 Fhalaenld, Phalasenid ep.
3 larvae of am apbid, %xrghi{i By e .
1 aduls ol uhe layge spruce weevil, Hyposmslyx
piogus de G.
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sangilands
Foreast
fgaerve
{Contd}

Red hook
Lake

dJaniper

famarack

#. §6§1wt

Soruce

Jage pins

%. Foplar
gl

i3

ise

Fd

1

136

135

June

June

June

June

& larvae ﬁf & looper,
liiayva s & looper, P
Blk

1 larva of a dotied-line looper, Protocosrmia

L OEQe, i‘ i}n:

larvae of a hover L1y, 8yrul

1 agult of & taree-barred

$riunduiatie Band.
adolf ol & click hegtle, Bl

1 lezva of & loaf roller, T"""’
6 udults of & leai-eabing 1

gy
1 aduld of 2 five £1ly, Lu
1 aduls of o chink bug,

Ail resulis Ifrom Shis plot.
3 ﬂ%zvﬁﬁ of the jact pine bodeors, jprehlps
Tumil te Slom.

of a weevil, Coreulionld ap-

l 1&%@& ﬂi’a 3&&51},

By




3. raa

&ake{  i
{Con'd)

June 20

Ry

Turtle 4. Gyruce  § 25
#ountaisn
Foress

Benerve

';”4’awar iy, gxgghig 3&4

1&2?& Qg @ flﬁa&r fly, oy

ups of o leafd roller, Tort
‘ iu3¥a of o sawlly, Tenthredinid
' larvee af 2 saufly, Tentaredinid
1 eaggﬁﬁ of a spwily, Tenis

1

P

) EY, Gooms
1 larva of s Phalsenid,

1

i

”}

£1m § 25% | Jume 21 .

Aul Jume L Sepative resulis from this plot.

¥. Birch ¥ June 21 1 larva of « sawfly, jrge sacl

e
4
kit
& &

June &1 1 lsryvan of 3 looper,




Sampie Tlovs {(Centd)

| LOCAL 13 ?ﬁ COUTEHTE
Tursle éﬂﬁﬁ 5 % Tarvae 0f & Fralaciid, Phod
gountain i larva of & Snadsenlid, B
Forest 1 parasite (pPobatly of ke aspen ieal rall&r}
HeEsurvVe Hyaenonfer Dl By
{onta) Govaeral emetged pupae of %ue dspen lesf roller,
Archnd s geaniifetzns vlk.
Ridiag ¥. Foplar sung €7 Rocstive resulie from tais plot.
gountazin _
Bational Spruce June 27 Begntive resulty {ros spruce plote 1 and &
Farx
Fas Back w 3dk Juns £7 1 larva of tue sp.ruce budvors, freni.s fumifersnal
hl%’
i darve ol a veelly, Testihredinid ap.
Jagkx ine B i sung &7 & aguivs of ;ﬁe thres-vDarred ¢lick bestle,
Lasdius 3ri R j
#illow ¥ el dune <7 i larva of &
1 prevupa of & lﬁﬁyﬁr’
1 iarva ol s ieaf rali&r,
i larvs of & leaf roiler, Torg
i lsrva of the saslly, Nemnbus tr__iﬁe tug Rort.
ok %illos ¥ Ak July 1 £ lsrvee of o lent roller, Jorizicld sp.
gountain 1 larve of s leaf reller, Tor '
rﬁrégt 1 .}sw:‘fﬁb %.mf- £ g’#.ﬁ ai&&%&i&; 3:“ E
Hegarve L isyva of a looper, Ligris ﬁ*,
< exg elusiers ol a leoper, ﬁ@ﬁ*@ﬁ@ 3 Epe
« Llxrvae of e sawilly, Hemaiup rilineatug Hort.
i adull of e western §§§f5§“1§@ boatlie,
galerucellis degora Say.
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douvataln
Foress
Reserve
{Gonta)

Forou,.ine
Forest
Hagerve

CONTANIE

Buruce

Fanar stk

. Poplar

#iliow

Jatg pine
§#<

davk piue
#1

& 357

# 30U

g 417

B ou2u

July 1
dualy 1

July 1

July &

July &

July o

i isrva oi a roalaenld,
i larvs of & ieal roller, Toriii
1 ierva of a sawfly, Teniiurediniu #p.
1 larva of tae american poplar leal-zalliog
veetle, yhytodepts gwerivans Besiff.

¥il results frow tals plot.

3 larvae o darlatt'e sawlly,
¢ iurvae of a sawfly, Jeuthredinid sp.
1 larvae of & sswfly, Tenbhrediald sp.

5 goeoons of & sewfly, fentoredinid ep.

3 adulive Gi tue american poular leai-eatling
peetle, odects americans Souilf.
geveral leal galis =m.deé by & mite, Eriguhyes sy

3} ooooen of a sawily, jenwhrediaig sp.

1 iarva oL & sawily, ﬁ%ﬁ&ﬁﬁ 8.

3 oiarva of &:Sﬂ&lﬁ@ﬂié, G TYECIY U S

13 acgulis of whe mestern o iiaa leal beetls,

Galerucells decors Hay.

3 larves of & lovger, Sesioliisa qp.
;eometrid =

1 sarve of a louper, .
1ns gggia ziphon

1 larva of the slug mﬁta,
giarkl ¥Frma.

& larvas of & leal roller, fortrieid ap.
1 larvae of o lesf roller, Foriricic sp.
§ larvas of %ae ja0e pine nalr sireak,
aeiesiia mipton Qisrki Fran.

[ s8uLt of She inky ciick beetle, Ludive
ppFOpinGusRs Rand .
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LOGALITY LATE §§§T§§@h e
Poreupios 1 acult oI the Cliox bectle, jpriobes limosug
Foraet Lec. '
Heperve 1 adult of a lace wing, Hemercbuls sp.
{Qon*d} '

#. Bireh

gprove

§o Foplar
¥l

gt fﬁiﬁlhr
f“ﬁ

Tamurask

wh

431

July &

July 7
July &

July &

l a%uit ef

%&&ﬁle,

1 larvz of

I lorve of &

1 larvs of
1 adult of
e

1 larva of
grichaond

%hﬁ inkg click bestle, Ludiug

% leaf roller; To
looyer, Lobo uora
x sanfly, Teniar

& leaf-eating

the Buropean larch sasily, ?riaiigﬁaxg
Wie darlestts sawsily, AGOLIORYX 8p.
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A %our of the Jorvsted areas of finskabtohewsn, aveessible
Ly aulbcwebile, was aade durlpg the monsas of June %o Heptenber
incluaive. Iu June, the writer was seeospanled by V. Hildakl
and for ten days ia August by 9. 0. setuffing the balsace of
the trip wus wade alone. 4 sebedule was lald out %o perait
bhe visiting of the principal forested aress twice during the
sgason. Froveeding flret to bhe Poroupine Provincial Foreet: -
whers five days were speal, the observer then went $o the
Fasqula Provianvisl Vorest for six days. The Fort a lz Corne
and the Kisbed Provinelal Foreste were vigites aexs. Ten
Gays, Lrom June 30 to July L0, were spent in Prince Albers
Ritlonal Furike Afver a wseek ln the Blg River Provinelal
Forest, a visit wac pald to toe jlesdow Lake Froviscial Forest
and Yhe Bronson Provinelsl Forest, Leaving %he Bronscn area,
bhe *riter sravelled baeXx over this rouse. Approximately one
week was spent 1m eaeh of the areas mentioned avove and, ia
addition, a brief vislh wae made to Lusa Lake Proviacial Park.
Tas srip wae cowmpleted on Sephember 2%.

Foreat conditions were generally good and relatively few
serious infestations of insects ocoourred in %oe grovisve. The
larch aswfly, bronse bireh borer, jack pime scale, white pine
weevil, yellow~headed epruge sawily, Aserlean poplsr leaf
bestle, western willow leaf boetle and the parasisie plaas,
wistietoe, wel enoounteresd &8 culoreaks. Detalls of the
lovation and intensity of these cutbreaks are given below.

This sawlly, one of the foremost inseot provlems of the
vegtern proviooes, wue ougounsered in only three areas of
Bassatohssan. The most severe osutbreak wav seel in & $amarasck
#tand seventosn milus norkh of Felly (Tosnship 3% Hange 31
#eP.iiv) where deloilation wap very neavy. sawfly isfestation
#u8 reporied by forest serviee pervonnsel a8 geaerally aecavy
south off Felly to dadge Lake, but since $his ares was traversed
in early June before larval feesing »as noblcesble, no evidenos
of damage wae seen. There wére several small outbreaks of
gawfly In Towmaships 50 and 51 Range 1l % 2, norsheast of
Varrot Hiver. Defoilation of tasuraok wus light in tols area.
A few larvae wers found walle making twe oolleetions svout one
mlle aortn ol whe mulo gale in Pricge albers Hablosmal Park but
Bo defellation @ould 2¢ detevbed.
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(v) Bronue Birch Borer (Agrilus anzius Gory)

Thie borer w.s yuite severe in one pars of Prince Alvert
Bablonal Parx. Toirsy per gent of the welse biroh tress aloag
the road betwees Yasxemiu Lake and Honglng Heard Luke were
eluber dead or cylny. The insect was alev regorded in the
Meadov Loke Provinelsl Forest ilan a siand of bireh esticated
%0 cover about two pores. It was lovated on she highway ten
miles north of Hidnight Cabin,

{e) Jaek Pine voale (Joumeyella sy, )

i Jaoi ploe sosle infestatlon reported by O. U. Horneastle,
Ulsirict &ug&riu%@aaaat at rriusce albert, o be present in the
Hisbets Provianclal Forest was ifnvestigated. Tils inlestatlon
was found on sSecbion 18 7T awnaﬁig 49 Range 27 ¥ 2 and on Seotion
24 Towmsily 4y Ramge 1 ¥ 3 and bordered bighway number three,
starting at a point ten awiles weat oi Friuge Alvert. although
Shere is every indloation hat acale had been guite agtive
lagt ysar in this area, very few living scales wsure clssovercd
thig year. Ooly one out of & huadred terminals was found %o
be infesved, and these Infested terminale aversged three scales
gadh.

(d) @nite Pine veevil (Ziasodes BYruol Feek.)

Dpmage by thie pest appeared Vo Ve very light in ﬁii/%§r3$
aress where it wag encountered. The weavil was found inwa
small stend of jugk plne and in pearby white spruce trees on

the Hanglog Hearw x@&ﬁ, five sllies wout of Saskesiu Lake in
Pringe aAlbers Hational Fuork. In the Hisbed Provinelal Forest,
there was an indestailon on epruge one wsile scuth of the
ranger’s eabln at iucbowall. Bose dussgs %0 wpruge was aleo
ensountered in the deadow Lake Provinclal Forest at & point
ten wiles south of the north boundary on Highway Ho. b.

le) TYellow-headed epruce Sawfly (Pikoucms j

gevere oultbresks of ysllow-headed spruce suwlly cccurred
on planted spruce in wmany districte this year. In Fringe
Aluert Hasional Fark end the Essa Loake Frovincial Foress, over
Fifty per ocont of thase trees were partially or complesely
sbripped of needles. Oiber stands of spruge not as heavily
infested sewe founmd La the Wiebet¥ Provinelal Foress. Une was
at usghowall, cune~balfl mile scuth of the ranger's cabin in a
swmall plentation and thé otuer was ot Holbein, adjaseent %o
C the roanger's ¢abin.
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{f) awericun Poplar Leasf Beetls jgana Behiffr,)

A% Peliy, and from Ushta norsh to Hudson Bay Junotlon,
damage DYy this beeile was eviden¥. pelolistion of trenbling
agpen ranged from light o medlum. Very heavy dausge oocurred
at Habbit Cuuin Lo Prisce Albert Hationsl Furk. AL1 gupen
within a five wile racius of Rabbit Jablin were Irom geventy~
five %o ope hundred per vent defeliastad. Bigﬁ% infestetionn
weres engoundered at Huebowsll, one alle weat ol the r%&g&f*ﬂ
oubin in the Nisbed Proviancial Forest.

(@) uwstern Willow Leal Beetle (Qulerusells degors

Large cubtbreazas of willow lead beetle ocowrred i many
digtrioss tils swamer. From Blriwell west W Tisdale, and
froa Prince aloert twenty wiles soulh o 6%. Louls, severe
damsze woae scen. The Hesdow Lake Provisglal Forests, Glaslyn
and Jagkfish Leke areas auilfered neavy attagks. juch of the
willow loliage in tnene areas wae Bielelonised %o a burned»
OVER APpPeLralSe.

(k} #istletoe { MEAL (B Bl }

Causling grave goncern among offlcials of the Department
ol Haburszl Rescurces in Pringe Alberd is the parasitie plant,
mistletoe, on jaok pine. In tue Hiebet Frovinsoial Forsss,
Jaok pine sulferaed greatly and ali efforts %o eusbat tuls
Gisease sesm bopeless. kistletoe has abttacked large areas
of forest, Zilliug and dlsfliguring She trees, thereby rendering
thew vaflt {or comaerelal use.
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Hudson
Bay
dunsiion

gasobowall

#. Bpruce

e &wrﬂﬁﬁ

Jalk pine
Feplar

June

June

JRGE

Juns

i

8

"
o

¥ 180

% 172

® 167

¥ 212

Hopative results.

1 larva of « sesil looper, siutogrsac

1 isrva of a spo0ily pear, §g§;§§fgasfnéﬁ L?ﬁa
2 g&paria af a hower Ily, delasyrphus

“lurva 0% a GOVEr iy, Byrpuid sy.

i gocoon ol a parasite, Hysenoploefous sp.

1 larva of a budmobh, gebiraphers iﬁ if%.

1 lurva of the black-neaded budwora eri
ariaha Vern.

1 larva and 8iz puparia of & nover fly,

WA AAppouplicus Lets.

Larvae of & hover ily, Byrpuld sp.

1 pupariom of s bover Ily, Syrublc sy.

2 adultg of a ladybird beeite, idalis disjuncis
Rand.

1 aault of & ladybird veetle, Cocolaellid sp.

B larvae oi the yellow~headed spruce sawily,
Fikoness alaskensis Rob.

lar¥a of the gresn-~hesded spruce sasily,
Flionems dimsookil Cress.

Regative resulis-

Reg tlve resulis.
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ii oETE

Hed Rook
cabia

Elx House

$asiesln
Lake

Spruce

Jack plue

Fopiar

fosarack

Bpruce

Jaek ploe
TamaraGk
Balsam

Jy e

June

'Jua& i

June &

Jute &

June
July
July
July

26
3
3
%

& 307

@ 311

% 578

3 401

g iarvae of &

T larvac of the i%aa'ﬁia@ HOGULE HREET o 2&25233
1%’13&3‘1;"" = hﬂ%c# '

2 ] 4 ¥ 3 B4 y 3?1
% adoite of a plant louse, spblidid sep.
Begative reaulis.
14 .arvae of & Jack pine sawily, gaaﬁiggia& T

£ lurvae of a sewd looyer, Zale benesignata Balth
Hegative r&sni%sa
4 larvae of the uarlatt's sasfly,

1 larva of & hover fly, Syrpbia sp.
1l iarva ol a ladybird beetle, i

5 wxvae of a hover fly, §
# galls of the spruce ?iﬁﬁ&yy-ﬁ gall apbld,
adelpes suletle L.

Hegstive resulvs.

i&%ﬁﬁ%ﬁ, ..3'

chera dinlans GR.
ke abive reaulis.

i laxva of a Jeaf reller, Toririgld sp.

5 larvae of the yellow-beaded sprude sawlly,
Fiikoaeas alagieansiz Hoh.

iarva ol & nover fly, Syrphid ep-
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Jugy plas J&i ] T iaf¥s GF & BBEL L0onor, nle %ﬁigﬁgirgbﬁa
1 levvs of 5 seud 1oopwy, Lel€ 8D.
Bireh Jaly 9 # 871 < 1
1
1 cocoon Gf F3 sa&iiy, i
L iarva of a gaailiy, Jer
Blg Hiver | Jack pime | July 1% Segative resulie.
#. &.zruve valy ié ¥ 569 & larvse of ae ysllaﬁ-hzaaaé suruce sawlly,
Pironguns ,
% larva of theg gz&ea«maﬁs& spruce samfly,
[Pikonems dimsookil Gress.
Foglar July 16 Bugablve resuliss
Tamarack July 16 & Hod 3 larvae of %ne dHarlaki's sanfly,
83
1 larva of a ladybird bestles, Qogolnellis sp-
1 larva of a leaf-eating beetle, LLirysoumsllid sp.
Reatkow i. H.ruce July £3 % 681 2 larvae of the yellow—headed spruce sawlly,
Lake E’»_igg;isz@a gkensis Hoh.
- larvae ol She pgreen~headed spruce as.slly,
i conesn dlanocril Cress.
Tarvae of a sawiiy, Bemichros sp-
Jagx pine July 23 hegative results
Tamarsck July 24 g 638 1 lagva of tue green laredb looper,

ACULATE aaﬁk*
;:.fﬁ‘qaﬁ [+)




i Tarva of a.th;uaﬁié; ?h&l&gaig gp;

£ Iazvaa of Lhe green—-headed spruce sawlly,
dnema dimaoskil Cress.

i '&r?a of she yellow-headed spruce sasily,
bikas a alaskennlg Roh.

aa ol & sawliy, Yenthredinid ep-
Bireh July 26 % 674 1 larva of a looper, E

3 larwa ol the Aserican 1a§§a% ﬁata, ipt
pericans Har¥s.

| larva of & sawily, -
1 acuit of a mayfly, B

Jass plae July 26 Regative resulis.
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Northern 1946 Winnupeg Insect and Thseas

¢ Species Index

Species PDF page
Agcleris variana, black-headed budworm 20, 229? 244}
Adalia disjuncta 221, 240
Adelges abietis, spruce gall aphid 24, 241
Acgenidae. clear-wing pitch moth 219

Agrilus anxius, bronze birch borer
Agriotes limosus, little brown click beetle
Alsophila pometaria, fall cankerworm
Amblymerus

Amblymerus verditer

American poplar leaf beetle

Anatis mal, apple ladybird

Analis sp.

Anomogyna elimata, chameleon caterpillar
Anoplonyx canadensis

Anoplonvx sp.

Apaniteles

Apanteies fumiferanas

Apanteles sp.

aphid

aphidid

Aradus sp.

Archips cerasivorana, ugly nest caterpillar
Archips conflictana, large aspen torinx
Archips fumiferana, jack pine budworm
Archips fumiferana, spruce budworm
arctiid

Arge macleayt, alder sawfly

aspen torinx

Autographa selecta

Autographa sp.

bark beetles

Bessa harveyi

black-headed budworm

Brachvmeria compsilurae

bronze birch borer

huprestid

Calligrapha sp.

carabid

Catocala sp.

21, 211, 234
220, 227. 232

22 184-193

37, 31, 130

33, 36, 37, 50, 130

15

217

120

227

219, 221

228, 231,232, 241, 242
53.55, 127, 128

26, 53, 120, 129, 130, 137
130, 137

216, 219

241

218

23

20, 201, 209, 210, 217, 230
17, 29-108, 204, 222, 227, 228
17, 26. 29-108, 109-139, 230
220

229

8 15

240

227

8 19,204, 211

26, 157, 161, 163, 165, 176
8

33, 36, 37, 50

8

218

229

216

241
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Ceromasiz auricandata
Chaleidoidea
chaleids

Chionasps pimifoliae, pine leaf scale, pine scale,

pie needle scale
Chlorochroa uhler
chrysomehd
Chrysomysa sp.
cicadelid

cicimndelhid

cocoinethid
Coleoptera
curcuhionid
Dendroctonus simplex
Dendroctonus sp.
Depressana sp.
Deuteronomos sp.
Dicerca sp.
Dichelonyx back
Dichelonys sp.
Dioryetria

Diorvetria reniculella, spruce coneworm, spruce
needle worm

Diptera

dipierous

Drrvocoetes affaber

Dysmigia loricaria

Ectropis crepuscularia

elatenid

aphemerid

Epienapters americana, american lappet moth
Eriophyes sp.

Eufidonia notataria

Eupithecia luteata

Eupithecia sp.

fall cankerworm

Feralia jocosa. green-striped spruce caterpiliar,
green striped caterpillar, white-striped spruce
caterpiliar, red-striped spruce caterpiliar
forest tent caterpillar

Formicidae, ants

26, 133

41

35,36, 38,40, 42, 44-46, 50, 130
24

216, 227
217, 219, 220, 228, 232, 242

220

221, 227, 229

221

120, 220, 240-242

216

217, 208

19

19

229

242

218

218

217,218

49,120, 133, 136

27,34, 38, 40, 43, 49, 52, 120, 122, 123, 133

33, 35, 40-42, 44-46, 50, 51, 53-35, 137, 160,
176, 219, 220
161, 164, 216

19

230

243
216-218, 228, 229
743

243

229, 231

221

220

216, 221

184-193

220

220
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Cralerucella decora, western willow leaf bestle 25,219, 230-232. 235

Galerucelia sp. 227

geometrid 216, 218-221, 229-231
Glypia 53-53 122 128, 130
Glypta fumiferanae 26, 533,120, 129, 130, 137
Glvpta sp. 137

Gnophoela latipennis 220

Haploa confusa 240

Hemerobius sp. 232

Hemichroa sp. 242

Hemiptera 219, 220

hemipterous 218

Hymenoptera 33,35, 40, 42, 50, 53, 34, 137, 160
hymenopterous 161, 164, 217, 230, 240
Hymenorus sp. 219

Hyphantria textor, spotiess fall webworm 22

Hypomolyx piceus 227, 228
Ichneumonoidea 41

Incisalia niphon ¢larks, jack pine hastreak 231

Ips ar. perturbatus 19

Ips sp. 204

Itame exauspicta 217

Itoplectis 37, 38,40, 81, 120, 131
toplectis conquistior 26, 27 33,35 37 42-4%, 50, 120, 128, 137
Ioplects sp. 137

sack pme budworm 8,15, 29-108
Lambdina fiscellaria, hemlock looper 22

lampynid 216,217,219

larch sawfly 8

lasiocammd 242

Lepyrus palustris 219

Lexis bicolor 219

Limonius acger Z2IR

fipanid 232

Lithocolletis tremuloidiella, poplar lealt miner, 223

aspen blotch miner

Lobophora mivigerata 232

Locustidae 218

Lucidota sp. 228

Ludius appropinguans, inky click beetle 231, 232

Ludius nitidulus 232

Ludius ochrepennis 227
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Ludius propola, 2-barred click beetle
Ludius sp.

Ludius trivndulatus, 3-barred click beetle
Lveris sp.

Madremyia

Madremyvia saundersii

Malacosoma disstria, forest tent caterpillar
Megaseha sp.

Mesoleius

Mesoleius aulicus

IMesolems sp.

Metasyrphus lapponicus, northern aphid eater
Meteorus trachvnotus

Microlemidoptera

mirid

Mordwilkoia vagabunda. vagabond poplar gall
Nematus sp.

Nematus trilmeatus

Nemoriila pyste

MNeodiprion abietis, balsam lir sawily
Meodiprion sp.

Necodiprion sp., jack-pine Sawfly
Nymiphalis antiopa, spiny elm caterpiliar
olethreutid

Paleacrita vernata. spring canker worm
pentatormd

Peronea variana

Petrova albicapitana, jack pine pitch nodule maker

Phacogenes
Phagcogenes hariolus
phalaenud

Phryxe pecosensis

Phytodecta americana, American poplar leaf bestle

Phyvtodietus fumiferanac

Pikonema slaskensis, vellow-headed spruce sawlly

Pikonema dimmocki, green-headed spruce sawfly

Pissodes engelmanm
Pissodes sp.
Pissodes strobi, white pine weevil

216, 218
216

216, 220, 228, 230
230

37

33, 37, 50, 137

18

176

26, 136, 162, 163, 183
26. 156, 157, 160-162, 176, 183
163

218, 240

129,130

221

216, 219, 220

22

228, 231

219, 230

33, 50

21, 203, 217

218

241

22

727

22

216

122, 123

23, 241

37,38, 40, 31
27,33, 35, 37, 42-48, 50, 137

216, 218, 227, 229-231, 243

33, 37. 50, 137

18,202, 211, 216, 217, 219, 220, 231, 235

26, 133
24,122,123, 204, 219, 234, 240-243

219, 220, 229, 240, 242, 243
21

217

21,204, 234
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Podisus placidus, placid soldier bug
Pristiphora erichsoni, larch sawfly, European
larch sawlly

Prochoerodes transversata

Protoboarmia porcelaria, dotted-line looper
Psvchophagus

Psvchophagus tortricis

pyralid

Raphidia ap.

Razoumofskva sp.

Retinodiplosis sp., pitch midge, jack pine midge
Saperda calcarata, poplar borer

Semiothisa sexmaculata, green larch looper
Semiothisa sp.

spruce budworm

Sturmia sp.

syrphid

Telamona guerct

tent caterpiliar

tenthredinid

Terebrantia sp.

Tetrastichus

Thera contractata

Tolype sp.

tortricid

Toumevella sp., jack pine scale, jack pme tortoise
scale

Trypodendron sp.

yellow-headed spruce sawfly

Zale benesignata

Zale largera

Zale sp.

Zeiraphera diniana. douglas fir cone moth
Zeiraphera fortunana

Zetraphera ratzeburgiana, reddish-vellow spruce
budworm

Zenillia

Zenillia caesar

228
15,16, 140-183, 195-201, 222, 232, 233

228
208

37

33, 36, 37, 50, 130, 137

49

217

223, 235

25

21, 211

219,221, 242

219, 231

8, 15, 20-10%, 109-139

25

218, 220, 227-229, 232, 240, 241

220

15

216, 218, 219, 227, 229-232. 242, 243
217

37

228

229

122, 123, 216-218. 220, 228-232, 241, 243
23, 223, 234

19

8, 123

241

242

242

241

122, 123, 240
229

37,51
33,37, 50,137
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