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i\ 1 ~ST I {j\t;T 

The European pill(' s hoot Illoth h :ls 1i "I' n r"llI'rl l 'd 1'1' 01 11 N"I\' round 
j" nd to Ontario , 111(' nOl't1H'a s t( ' rll l l,S .. (lr< '"on , \\ ': I, h in,,, lo ll :ll1d I: r iti s h 
CGlumlJia , lI 'here it \Ias fir st oliscrl'l.' d in 1!127 I1l'ar Vi " t nri ,1. T\\'IJ ~' ear:; of 
inil'nsil'l' SClr V(' .I· ShOll' that it is 11011 [lI '(' .se nt in t il<' Sf iu t h ll'l' ,-(e l"n p a rt of 
~hr provinc e on southl'rn Vallcou v('l" is lil nd :111t1 in thl ' LOII'('r Fra sr r a nd 
Okanagan va ll eys . A lthou g h til<' I)('sl h:)s onl., heell rc('o l'ded on orn:llllcntai 
:rl'CS in urhan arcas and on nur sc' r,' s to ck , (l1('re is a S('rillll S : isk (h ::l ( i( 
m .. y attack ponderosa a nd lod g <'lHlI( , pi nt 's in n ;il ilral ,~~r Ol\ ' in ,g c:tanti s. Fi ve 
5pecific recomm c ndation s are mad t'o 

The European pine shoot moth, 
Rhyacionia buoliall.(l Schiffermuller 
(Lepidoptera: Olethreu tid ae), which 
attacks the shoots of immature two
and th ree - need le pilles, was intro
duced into North America from Eur
ope, It h as been reported from New
foundl a nd. to southern Onta rio in 
eas tern Canada, the northeastern 
United states from La ke Michigan to 
the Atl a ntic coas t , a nd at a few 10-
cali Lies in Washington , Orego n , a nd 
Briti sh Columbia. The adult , a small 
ol:ange - brown moth with s i I vel' y 
markin gs, appears about Jun e and 
lays its eggs s ingly or in s m a ll cl us
tel's on twig ';, buds and n eedles . A 
week or two later, tiny larvae emerge 
and feed on the buds a nd needles un
til fall when they overwinter within 
b,lds or under h ardened pitch on the 
buds , In s pri ng the mature larvae, 
light- brown cate rpill a rs abo 1I t 58 
in ch long wi th black h eads, feed 
within shoot <; un til Mayor early June 
when they bec om e pupae then adults. 

Attacked t r ees rarely die , but may 
develop spikee , crooked , fork ed , or 
bush y tops. In eastern North America, 
thi s insect has been responsible for 
com:iderable da m age to pla n ta tions 
of red pine, Pinus resinos(l Aiton, 
Scots pine, Pinus syh 1csiris Linnaeus, 
Austri an pine. Pinus nigra Arnold , 
and Mugho pine, Pinu s lIW(JO Turra, 
in fact mos t h a rd pines, including 
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jack pine, Pinus liallksiana Lambert, 
ami lod gepole pine, Pinus contorta 
.. ; oug las, have bee n attacked. 

OCCURRENCE IN BRITISH 
COLUMBIA 

The Europea n pine shoot moth was 
fi i "t ob ';ervecl in British Columbia in 
19.:7, in a nurser y near Victoria, It 
'.\ a , not recorded again until 1938 
wh en about 25 infes ted trees, mostly 
lod gepole pine, were found in gar
dens in south Vancouver. The Can
ad a Department of Agriculture un
dertook an eradication program in 
1939, cl es troyin g 88 infested t rees . In
fe <; Led shoo t s were cl ipped on other 
trees, and the trees sprayed wi th ar
~e nate of lead or nicotine sulphate, 
The a rea was r e- examin ed in 1941 
and infested shoots found at two lo
cations were dest royed. Li t tle atten 
t ion was pa id to shoo t moth from 
th en until 1961 and 1962, when it was 
de tec tecl at Kelowna, In 1963 the 
shoct moth was found on ~O trees in 
th e Okanagan Valley; 28 lrees were 
imported nurse ry stock; one was a 
Mugho pine grown from seed; and 
one was a m atu re pondero sa pine, 
P inus ponclerosa La wson & Son, at 
th e Summerland Experimental Farm. 
III th e same year , the insect was 
again repor ted in the Greater Van
cou ver and ',' ictoria areas ill nur
selies and gardens , In 1964, it wa O' 
found at Yarrow, a bout 50 miles eas~ 
of Vancouver. 

In 1965 ancl 1966, in co -operation 



with the Plant Pro tection Divis ion of 
the Canada Department of Agricul
t ure, a more in tensive s urvey was 
undertaken to determine the insect's 
dis tribution and to appraise the ac
tual or po tential h azard to natura l 
stands. Area·s of proba ble occurrence, 
based on previous surveys, were vis 
ited. The r esults of the survey a r e 
summarized in Table 1. 
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ed nurser y stock had been imported 
1 ecently from Ontario , Holland , and 
the U.S .A. Lodgepole, Mugho , a nd 
Scots pines were the principal species 
attacked bu t s ma ll numbers of Swiss 
stone pine, Pin us cembra Linnae us , 
western white pine, Pinus m onticola 
Douglas, Austria n pine, ponderosa 
pine, red pine, eastern white pine, 
Pinus stro bus Linnaeus, and J apan-

TABLE 1. Exarnin:l t ions lor E uropean pilw shoo t moth in Briti sh Co lll ll1biJ. 1965·HHi6. 

No. localiti es No. tr ees No. trees 
Type of examin ed eX:lInined infes ted 
planting 1965 1966 1965 1966 1965 1966 

Nat ural stands 71 89 6,050 9,281 o 0 
Garde ns, parks , 

municip al pl antings ( 2,092 9,153 7,986 26 491 
Plantations \ 1,038 
Nurseries 

In th e I nterior , the a rea of grea t 
es t concern , inspections were made 
at Kamloops, Nelson, Trail , Creston, 
Grand Forks and in the Okanagan 
Vall ey from Vernon south to the U.S. 
border (Hamilton et al., 1965; Ross 
et al., 1966). The shoot moth was 
discovered in one n ewly establish ed 
plan tation at Wes tbank in th e Okan
agan Valley and at nurseries in Oli
ver , Kelowna , Vernon and Ka mloops 
wh ere Mugh o, Scots, and Austrian 
pines we l' e infested. Infestations 
were not found in natural stands of 
lodgepole or ponderosa pine. 

I n th e Coasta l a r ea, examina tions 
were made on Van co uver Is lancl from 
Campbell River sou th and on the 
south coast mainland fro m Powell 
River up the Fraser River Valley to 
Lytton (Harris et aI., 1965; Holms 
et al., 1966). The shoot moth was 
prevalent in parks and ga r den s 
throughou t th e Greater Vancouver 
and Victoria areas and occurred in 
the Lower Fraser River Va ll ey at 
Sumas, Miss ion Ci ty, Yarrow, Chilli
wack a nd Hope . It was in commercia l 
11 urseries at Wellington , Vic to ria, 
Burnaby, Richmond , Surrey, Alder
grove , Ocean Pa rk , Langley, Ya rrow, 
Sard is, and Pi tt Meadows . The infest-

2 
69 

25,209 3,652 o 2 
100,170 106,684 101 134 

ese black pin e, Pinus t hunbergii Par
latore were a lso attacked. Attacks on 
sh eared Christmas tr ee plantations 
and natural- growing lodgepole pine 
were not observed . 

DISCUSSION 
The European pine shoot moth is 

currently con f in e d to orna mental 
tree s in urban a reas and t.) stock in 
commercial nurseries in th e south
west pa r t of th e Province. Damage to 
ornamen tal t r ees gen era lly does not 
resul t in seriou s deformation , and is 
seldom visible all. bush y spe c i e.~ such 
as Mugho pin e. However, significant 
damage to for est va lues could occur 
if the shoot moth were to spread to 
forest stands where loss of incremen t 
and tree deformity a r e important. 
The potential loss may be high in the 
In te rior, wh ere ponderosa pine is an 
importa nt t imber tree. On the Coast 
th2 potential loss is r ela tively low, 
!'; ince lodgepole pine is economically 
unimportant a nd is spa rsely dis
tribu ted. 

The native hard pines, lodgepole 
an d ponderosa, a r e susceptible to at
tack when planted , but th e shoot 
moth h as evidently not spread in to 
natural -growin g stands. Possibly the 
insect fa ils to become e"ta blish ect ill 
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na t ural ;; 1:111Cl<;; brC~11 1.~l" th E' t rees h ave 
no t lJ p (' n subj ectecl to un natura l 
, tl' e,;;e ,~ tlwt res ult from pla ntin g or 
I)('(;all.~p th e na t untl s tancis a re too 
clh tall l tro m fcwa l points of infesta
t ion. TIll' ma.ior ity of infested orna
llll'llla l planti ng:; are in lar ger ';it ies , 
\\'her r na t u ral gro \\'ing pines are un
(' ommon. KllO\"'lec!ge of the eff ect ive 
r~lI ' g t' of t h e in sect is il lacleq llate, 
!lo ll·('\'e r. and lV e cannot di sr egard 
tlw po s·· iIJility of eventual spread to 
lutural -:tancl s. Grccn an d Poillting 
( 1 %2) ,~hO I', l'( ! i 11a t th c moth s were 
po tentia ll y capa i)le of fligh ts of sev 
e) at mile;; and t h at they can be s tim
\l 1 ~Ltecl to fl y und er wincl conditions 
LI'Gur in g th eir dispe rsal. 

Shoot moth survive win te l' ten
l-i t' ratures th at occur on th e Coa st a n d. 
pro iJably can per "is t in so m e pa rts of 
tll e I n te rim. Gl ce n (1962 ) reported 
tll~1 l . I\'itl, "coLl h a rclening" and ade
quate sno\\' cover , shoo t moths sur
vin' winter te mperatures clown to ap
prox:mately -22 F . Although in th e 
Okilnaga n Valley occasion al lower 
li'illte r m inimums have iJeen r ecord
ec!. fa\'ol1rabjP temperatures h ave ex
hLed ncar Ol< a na gan La ke over ex 
tC'nclecl pcriocl ,: . At one statiO!l in 
Kclowna , th e minimum te mperature 
l ecorel ecl over a period of 16 years 
\\'<1 5 - 20 F and at another in P en tic 
to n th e minimum over 58 yea rs was 
- l(j F (M eteorological Bra n ch , Air 
Senices Di \'i s;cll1, Depa r tmen t T rans
por t (Canaela ) , 1966). Ross ( 1966 ) 
reared n in e ~: hoo t moth pupae on 
severa l recently tran splan ted cager! 
tree s at Vernon durin g th e 1965 - 1966 
\\'in tel' wh en t emperatures d ropped 
to --1 F. 

The European pin e shoot moth 
\1' <1S acc iden tally in t rod uced i n t 0 

Bri ti ~ h Columbia and . like ot h e,' in 
trod uced fores t in sec ts ancl diseases 
in th e Province, s uch as ba lsam wool
ly aphid . A clelg es p iceae (Ratzburg), 
pcpla r- and - willow borer, Sternoche 
tus Za)Jathi (Linnaeus), I e can i u m 
.' cale, EuZeccmiuln cOl'yli (Linnaeus) , 
\i'h it e pine blis ter l'l13 t. Cl'onctl'tillm 

ri lJ icu! u J . C. Fisch er and trellis rus t, 
GlI1Il7los ]J orangi llm j llscmlL Hedwig f. 
ill DC. , it probabl y en ter ed on n ur
, ery stock. Shoot moth in B .C. nur
c:er ie;; oc(;urred on t r e e s imported 
from easter n Canada , the U.S. , or 
Europe, a nd mos t of th e infes ted ~ree.s 

ill garden s a nd parks had bee:l re
'_ell tJ y purch a sed fro m nurseries. 
Movemen t of th eir living h osts doub t 
: l' : .. ' a Hord s ma ny pes ts a n id eal op
portu ni ty for tra nsport to distant lo
cal it ies . I n th e spring and fa ll , '.vhen 
pla n t s a re usua ll y moved , detection 
oi' cl orma n t insec ts , often hidden 
within plant pa r ts, is extremely di ffi
(; :!I t. Moreover, inadequate inspection 
C:i a nd res trictions on movement of 
_' ul"'e ry stock enha nces t h e possibil 
! t y of spread of damaging organisms. 

RECOMMEND A TIONS 
The fo llowing safeguards should 

iJ e cons idered to prevent possible in
fc: :at ion of economically importan t 
L ee :; by Europea n pine .shoot moth 
imported on orn a m en tal pines : 

1. I n spections of t r ees entering 
the counLry should be in tens i
fied and insp ections of t rees 
moved from one province to 
another a .s n ursery stock should 
be imposed. 

2. Imported stock should be kept 
unde;' po st-entry quarantine 
for at least 1 year so that, 
symptoms not vis ible ini t iall y 
could be detected. 

3. R equirements for nurseries to 
con trol pests on their t rees 
:;hould be mor e strictly en 
forced. 

-1 . P ines should be gro\vn locally 
from seed. 

5. An educational pro g l' a m m e 
emphasizi ng the dangers of in
t roducin g forest insect pests 
sl1ol1ld be implemented . 
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RESISTANCE TO ORGANOCIILORI~E I'\SECTICIDES 
IN THE TUBER FLEA IlEETLE. EPITRIX 1TIJf;RIS 

GE~T. (COLEOPTERA: CHRYSOI\IEUDAE). 
I~ BRITISH COLlJ\IlUA I 

F. L. BANHAM and D. G. FINLAYSON 

ABSTRACT 
Laboratory and field e"pl'L"iments sh(mcd that Epitrix tuberis Gent. 

had developed strains that\\ ere hi ghl.\ resistant to dieldrin and le ss so to 
DDT Both adults and lan'ac \Icre rcsi,(ant to thl' c:\"(~ lodi('ne in secticides. 
Strai'ns resistant to cycloe!icnl'.s Ilere cc nte rcd in the Salmon Arm and 
Vernon areas. Strains resistant to DDT had a lI" idN ran gc and II'ere present 
as far north as Pavilion. All tuber flea beetles te sted in the province \\"cre 
highly susceptible to cliazinon ane! prcsumably 10 othl'r organophosphorus 
compounds. 

INTRODUCTION 

In the southern interior of British 
Columbia the tuber flea beetle , 
Epitrix tuberis Gent., has been con 
trolled effectively since 1953 by incor
porating into the soil the cyclodiene 
organochlorine insecticides: aldr in , 
chlordane, dieldrin and heptar:hlor 
(Banham, 1960). These in sec t icides 
gained a ready acceptance and were 
widely used because one lo w-cost ap
plication gave broad-spectrum insec 
ticidal effectiveness. In 1963, labora 
tory tests were conducted to deter
mine the susceptibil ity of E. tuberis 
to dieldrin and DDT. Dieldrin was 
incl uded because of the reported fail
ure in 1960 of so il applica tions of the 

1- Contribution 1\0. 214 , Research Stations, Re
~earch Branch, Canada Agriculture, Summerland, 
and No. 124. Vancouver. British Columbia. 

cyclodiene insecticides to control E. 
tuberis in Clackama.s County, Oregon, 
(Morrison, 1962). DDT was included 
becaus e it was used in British Colum
bia as a foliar t rea tmen t against this 
pest after 194.8 following inve.stiga 
tions by Finlayson and Neilson 
(1954); it remains an altRrnative to 
soil t reatments with the cyclodienes. 

The first suspicion that resistant 
[i' tuberis were present in British 
Columbia camR at harvest in 1964, in 
the Salmon River Valley. Six growers 
reported exces.s ive larval tunnelir.g 
damage in their potatoes in spite of 
the use of aldrin or dieldrin at recom
mended ra tes . This paper reports the 
initial laboratory experiments in 1963 
and furthRr tRsts in 1965. Data are re
ported also from a field experiment in 
the Salmon River Valley in 1965 to 
confirm the occurrence of resistance. 




