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:\ .\TI \E 1I0STS OF "ESTER:\ CIIEHRY FHLIT FLY 
Tf;PIIRITIO. II".;) 1:\ THE OK.\':\GA~ '"ALLEY 

OF HRITI SII COLL,\IHIA 
(/)/ PT/~·U.': 

F. L. BAN HAM I 

ARSTHACT 

In the Oka nagan Valley . bitt e r che rry, Prunu s emarginata Dougl. , 
t he princ ipal hos t PI' the weste rn che rr~' fruit fl y. Rhagoletis indifferens 
Cu rra n. was found at :1 loca tions on ly but may occur e lsewhere in the Okana­
ga n \' a ll e~' in res t rict ed hab it a ts . The rare occurrence and unre liable fruiting 
ha bit indi cate its ex istence is marginal. Adult R . indifferens were trapped on 
th is host even though no fruit was present. This indi cates that bitter cherry and 
proba bl~· . t he less prefe rred nat i ve host. western choke cherry, P. vi rginian a 
\'a r demissa (Nutt.) Torr .. are both import ant to the ecology of isolated, low , 
endem ic popul a t ions o f R. indifferens in the cent ral a nd possibl y nort hern 
Okanagan \ ·a ll ey. No ins ta nces we re found whe re e ndemic populations of R. 
indiffercns on na t i\'e hos ts might ha\'e form ed a host strain adapted to the 
ea rlier milturing. introd uced. culti\'ated che rri es . \\ ' idespread infesta tions of 
thi s pes t ha\'e ada pt ed to de H, lopment on culti\'a ted swee t a nd semi -swee t 
cherries a nd a ppear t o he a recent"· introduced race tha t is di s tinct from the 
endemic populations on na t i" e hosts. R. indiffercns on cu ltivated che rri es 
ha d a n ea rlie r emergence peak tha t t hose on t he na t ive hosts and were not 
associa ted with th e presence of bitt e r che rr~·. 

L\TR( )UUTIO,\ 
TIlt' "cstI'm dlt'rry ffllit fh ·. Hhi/!!"I"tis ill­

(liff"f'('IlS C lLrran. \\'lIS first recordpd in tit(' Okanagan 
\'all('~ in IlJ('P, 11\1ad;;(' n. 1'1:01. In 11)(,1) and 1'1:0. 

"ideh' dis p(-r;;"d inff';' tations '\'t'n' rl'ported from 
\'"rnoll in th,- north to Okanagan Fa ll s abollt (Ill 
mile" "ollth 1.\11on. 1'1(,1) . 11':01. '\0Ilt' has b('en 
fo und in tht' Olin' r-()s()\lIl1" area at the "ollthern end 
of the ,a ll p\ or immediatel,' " est in Ihe Simil kanH'en 

\'allp ~ . 
In 111:\0 . S. c:. Jllnes n-"ordt,d hitter cill'rry. 

I'runlls ('/Il;trgilliltil nOIlg-1. as a natiH' host of. U. 
inrii(l(" H/S in ()regtlll I Blall(, alld K, 'ifer. 11) .) .) I. In 
Ca l·i[ornia. Blan(' a nd Kt ,ifcr tra(,ed adl ll l.' fWIll 
cluti, att'd dlt'rri ... .; ttl hitl('r cill'rn and belicwd the 
flif"~ iJlft-·:-;tin~ dlf'rr~ orchards ori~iJlat('d fnHll the 
Ilatin' 1",,,[. Fri('k ('{ ill. 11".)+1. in \\" bhing-ttln. 
:-iho\\(,d that \\t':-il('rll I'ilokt' .. ht'rry . /Jnllllis l 'irtfifli;ulil 

nir. rlefll issa I :\'lItLI '1'orr .. \\CI,", al .'" a IUlti\p host of 
1<' il/(Ii//; 'r('{f.' IJlll "a . .; I ... .;,; il1l porUUlt than iJitlt ' r 

,·ht'IT'. .-\ ('cordillg to Blan(' and Kpifer. tl", 
di,tri lHition of I<. il/(IiI/('f'{,lIs rallg-f''' from California 

into Briti"h Colul1lbia alld coilll'id .. " ,,-ith the 
di"triiJut ion tlf hittt'r I'ht'rn. HlIsh I 1""111 dt>fillt' d the 
di"trihutillll of N. il/(li/l(",(> lIs a" rang illg fnllll norlh­
,·t'lltral Ca liforn ia to", ,uth-,'a"kl'll I1riti . .;h ColullliJia. 
Botlt d .. stTiption" of till' di"trii>utitlll illdil'att-d it dot '" 
!lo t pxtt'lld :-i0 far :o'IJ lILh (II' north a:-o tbt ' t'stn ' IlH' :-o o f 

distr ihlltion of hitkr dll'rr~. 
I'dl'r,; alld :\ rrand 11'lhBI. ,; tn ,,,,,,d the il1l -

( ' 41111 riilluioll :\ 41. :\:;0. Ht':O-l'arl'h ~t :l! ifln. ( ' ;1 11 :1(1;. I h'parlI1H'1l1 
'If . .l, i! ri t,\t!l lJ rt \. :--:ulll l1lt'rblld . Hrili ... dl ( 'I ,)\lll l h i:1. 

, ,,rtal1l''' of iJitt('r I'herry as a hosl reservoir frolll 
which 11. illrii/fPf'l' ns "flu ld reinfest cllit i"alec! 
dtt'rrit's in the Kootl'nay ' -a ll p, of British CohUllbia. 

i\ bd,,'n I I 'I:U I. ('O/Hltll' tpd a C ltrsor~ sttrvey in Ihl" 
Okanagan \'all ey in i!)()9. for tlIP OCCllrrellCP of 
nati"t' host plants bu t t' ncolUltered onl,' w(';; tern 
chtlh, dlPrry . :\ nltlrp int ensi" e "earch for both hos ts 
was ('ond uded in 1(':0. '11lC rpsllits of this sliney 
and disc IL.;sion of 11lC pl'O logica l relationships bel­

'I'(',-n U. illrii/ferf'lls a11d tllC nati\'e and clIlli "a led 
I.,,!.'; in the Okanag-an \'alle\' are pn'senll'd here . 

;\1;\ TEH I Aj~~ Ai\!) l\IETHOIJ~ 
:\ s('arch for bittN dlPrry in tl ,.. Okanag-an \' a ll ey 

lias condlll'lt'd in .-\pril mtdi\ llll. I ":0 in all 
lo('a tio,,,, knOll'll or slI slx'cted til hm'!' fa\'orable 
h'lbitat . .; similar to those dt'sl'ri IJPr! b, I.\'ons 11').'; ,1·1 
'Uld Hos i, ' I 11)111) I . . -\n int pnsi, 'p ,;, 'arch for thi ... host 
\\·as a l:-;() nladt, ill tht' ()kanClf,!lln .f\]i~:..;i()n and 

\\ " . .;tballk an'a" n('ar ('lIh i, al1'd d ll' rn' p lallt ing" 
wllt're crop danlagf' was ('a ll :o;('d h~ H. ifufi/fert'fl." ill 
II)"a a lld I til,l). \,i g-IlrtJlIs stands of chok .. ch .. rn· a t :1 
,,·id .. h ",'paratpd "i t .. ,; ,,-ith no bit tpr ('hprn' lI ea rl)\·. 

lI('n' "ampl .. d fllr 11. il)(li/fl'rl'lls a" p",;,;ih l" a ltpl'lla t,­
In'h . Th .. ,;" IIt ' I',' al l.an liJ l~ CI·eek. " Inilt'.'; north of 
\\ ·t,,,thallk. adj,((', 'nl 10 an aiJandonpd . .;, \('t ' t ('hl'rn 

IIrl'hard: at th, ' J(, '" .. ar('h Station. Sunllll('riand . 
ahout I .I-m il .. frtJlIl ,w(-'pt dH'rri('.<: alld at till' 

Lppt 'r Iknl'h. I',-ntil'loll . adjal'l'nt to a blol'k of ."I,,-('t 
citt1rrit':o;, 
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Okanagan Valley. These were : at Deeper Creek. 6 

miles south of Okanagan Mission; at Caesars. I mile 

south of Nahlm ; ,md at Ewing. 2.5 miles north of 

Fintry. All sites were \~ithin 1/ 4-mile of the shoreline 

of Okanagan Lake. The largest stand at Caesars was 

scattered over an area of about 2. 5 acres and the 

smallest at Df'eper Cref'k eonsisted of 1 R large trf'es 

and numerous seedlings. Unsprayed. cultivated 

sweet cherries were located 1/2- and 1/ 4-mile from 

these stands. 
Host plants at all sites were sampled for adults by 

trapping with sticky boards similar to those 

described by Kaloostian and Yeomans 119441. These 

were made from Y4 -inch plywood .~ lh x II Y2 

inches painted ye llow on one facl.' and covered ,\ith 

Stikem I polymerized butene. methyl propene and 

butane 97 'ir ; inert ingredients . :3 'ir. Michel and 

Pelton Co.. .) i 43 Landregan Street . Emeryville. 

California. 94608, U.S.A. J. At each site . .) to 12 

traps were hWlg on branches of trees 4 to R feet above 

the grolwd. 'Dlese were changed at about 14-day 

intervals. Two glyc ine-lye bait pans. descrihPd by 

Barnes and Madsen '1196:1 J. were set-out at one of 

these s itl.'s and 10 at another. Each 6-inch dianlcter 

bait pan was made from a I-gallon plastic bleach 

container fill ed with 8 oz of glycine-lye mixture and 

suspended in a tree as described by Peters and 

Arrand 119611 I. Both types of trap were set-out 

commencing May 2i. and inspected at 7- to 14-day 

intervals until Septf'mber 24. 111e bait pans were 

serviced at each inspection by removing all trapped 

insects and other debris and pither replacing the 

glycine-lye ITUXlllre or adding water to rf'plaee that 

evaporated from the original vohwle. Most iden­

tifications of R. indi//prens on sticky board traps 

Wl're madc in thc field "ith or without the aid of a 

hand lens. Specimens trapped in bait pans were 

identified in the field but when too many were 

present these were collected by straining the solution 

and taking them to the laboratory for idf'ntif!cation. 

Adults werp identified by \\ing pattcr:ls as illustrated 

by Bush 1 19661. 111(' mature fruit of native host 

plants was also sampled and examined for larvae. If 

available. samples of not less than :i Ib of fruit wer!' 

collected at each site. 1nese wpre placed over 4-mesh 

wire screen for 21 days at room temperature to 

permit larvae infesting the fruit to mature and be 

extracted. 

RESULTS 
P. ema.rginata was fOlmd growing in association 

with the following trees and shrubs: Douglas fir . 

Pseudotsuga menziesii var. gill ilea I Beissn. 1 Franco; 

black cottonwood. Populus tricilOcarpll Torr. and 

Gray; Pacific willow. Salix lasillndra Benth.; 

IllOWltain or thinleaf aldpr. AlnlL' tenili/olill Nutt.; 

water birch. Bet II III occide fltillis Hook.; westem red 

cedar . Thilja plicatll Donn.; Douglas maple. Acer 

glabrum Torr. var douglasii 1 Hook.} Dipp.; and 

western choke cherry. Prunlls virginiana var. 

demi5s11 INutt.1 T orr . 

At all sites the peak of bitter cherry bloom was 

about May 5 . similar to that of most cultivated 

varieties of sweet cherries. Follm\ing fmit set. there 

was a heavy Jlme drop and a fltrther heavy drop in 

the latter half of July. By August 5. no fruit remained 

on the trees at any site and all showed symptoms of 

stress from the hot. dry conditions. 

Surveys conducted in Okanagan Mission and 

Westbank near cultivatpd sweet and semi-sweet 

cherry plantings where crops had been damaged by 

R. indi//erens in 1961l and 1969. showed that choke 

cherry was abwldant. particularly near Okanagan 

Mission. No bitter cherry was fOllIld ; the closest 

knm\'ll stand was at Deeper Creek, about 6 miles 

from two Okanagan Mission cherry orchards where 

damage was found. High hills separated these 

commercial blocks of cherries from the Deeper Creek 

site. 
No bitter cherry was fOllIld during limited sur­

veys in the Oliver-Osoyoos areas of the southem 

Okanagan Valley or in the adjacent 5imilkameen 

Valley. Bitter cherry was fOlmd at Armstrong, im­

mediately north of the Okanagan Valley and was 

conmlon at Salmon Arm. a fttrther 20 miles north . 

Heavy crops of fmit matured at both locations. 

Two adult R. indi//erens were taken on sticky 

board traps at Ewing during the periods July 24 to 

AU/-.>1.lS1 .'> and August 14 to 20. respectively. None 

was taken at Deeper Creek or Caesars on sticky 

I:xmrd traps or in bait pans. Late season exanlination 

of bitter cherry fruit from Armstrong and Salmon 

Arm revf'aled abundant evidence of recent larval 

feeding damage inc luding the presence of breather 

holps cut through the skin but all larvae had matured 

,mel left the fmit. R. indi//erens adults have been 

found at Salmon Arm I Anon .. 19691 and there have 

been Imconfirnwd reports of sporadic damage in 

cultivated chPrrips. 

Western choke cherry is ablmdant and 

widespread in the Okanagan and Similkameen 

valleys and in the Armstrong and Salmon Arm 

districts. Heavy crops of fruit were observed in all 

areas. Black choke cherry. P. t'irginiilna var. 

me lanocilrpil 1 A. Nels.1 Sarg .. is al so abundant and 

widespread in the two latter areas. During the 

surveys. no r \idence of larval feeding damage was 

found in malltre fruit of either species. Westem 

choke cherry was fOlllld wherever bitter cherry was 

recorded in the Okanagan Valley. No adult R. in­

di//('r('n~ were taken on sticky board traps in stands 

"f choke cherry at any of the :1 principal sites 
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sampled nor were any larvae extrac ted from fmit 
collected at these sites. 

DISCUSSION 
Tlus study has established that bitter cherry is 

present in the Okanagan Valley but it occurs only in 
widely separated. restricted habitats. None of the 
stands was over 2.;; acres and all were \\~thin 1/4-
nUle of Okanagan Lake. Based on site studies at the 3 
locations discovered . it is most likely to occur in 
protected areas with higher than nornlal humidity 
and soil moisture as are fOlUld in b'lul ies and near 
stremn s. TIlis and tilt' fact that the plants suffered 
heat and moisture stress during the lUlusually hot, 
dry SlUllmer of 1970. resluting in a complete. 
premature fm it drop. confirms that the central 
Okanagan Valley is marginal to the greater 
distribution of this species ILyons. 1954 1. None was 
fOlUld nor is likely to be found in the southern end of 
the valley or in the adjoining Similkameen Valley 
where Slll1lmf'r conditions are even hotter mld drier 
than those in the central areas where bitter cherry 
was fmUlcl. 'Dle climate is more moderate at the 
north end of the Okanagan Valley. partiCluarly at the 
north-west end of Okanagan Lake so that other bitter 
cherry sites may well be present. 

The trapping of 2 ad luts in a stmld of bitter 
cherry at Ewing. shows that this host plant is a factor 
in the ecolob'Y of isolated. low. endemic populations 
ofR. indifferens in the central and possibly. northern 
Okanagan Valley. Trap catches were probably 
reduced by the lack of fmit to attract emerged adluts 
and stinlluate feeding. mating and oviposition. 'Dle 
presence of fmit on bitter cherry attracted ad\llt R. 
indifferens at Creston, British Cohmiliia. in 1970. 
Fly catches on sticky board traps were correlated 
directly \,ith the presence or absence of frilll. 

For endemic populatiuns uCR. indlJlerens to exist 
when bitter cherry produces no fmit. newly emerged 
females must seek cultivated cherry or the secondary 
native host. choke cherry. although no adults were 
taken on sticky board traps hllllg in this host nor 
were any larvae collected from frillt that was at a 
suitable stage of maturity for oviposition and larval 
development. Cultivated cherry is restricted to 
irrigated areas and annually produces light to heavy 
crops depending on spr ing frosts. whereas choke 
cherry is abundmlt . \\idespread mld annually 
produces fmit. T wo adlut R . indifferens were taken 
on bitter cherry at Ewing. July 24 to AIlI,'l lst 5 M d 
AUg1 L~ t 14 to 20. Tlwse datf's are much lat!'r than the 
pmergpnce peak of June <) to 20. for th is species in 
('ulti,'ated sm'pt and semi-swept ('herries mld aft!'r 
crop han l'sting. Chok(' ('herry \\i th ablllldant. 
inUllatll rp f mit a t thest' datI'S may ('nab Ie R . ifl­
dil ferl' /L, to sll n 'iH' whl'n fruit of the principal nativl' 

host is not available. 
TIle rare occurrence of bitter cherry. apparently 

restricted to the central and possibly. northern 
Okanagan Valley, is lUllikely to have influenced the 
rapid spread of R . ifldiffere/L~ in cultivated cherry 
plantings throughout most of the valley. Widespread 
infesta tions of this insect on cultivated cherries 
probably did not evolve from populations on bitter 
cherry in these areas. This is supported by lack of 
evidence to indicate that the endemic populations of 
R. indifferem on native hosts have forn1ed a host 
strain adapted to development in fruits of the in­
troduced. ear lier mat ming, cultivated host. No 
adults were trapped in 2 llllsprayed. cultiva ted 
cherry plantings located 1/4- and l/2-mile from 
stands of bitter cherry mld both owners rep:)rted no 
infested fruit had ever been fOlUld. In addition. no 
other plantings of cultivated cherries up to 6 miles 
from bitter cherry have been infested with R. in­
dil ferpfl.s to indicate the possibility that a shift to the 
introduced host had occur red. 'Dlese resluts are in 
contrast with those of Simkover ( 1953 1. who 
reported that in the laboratory R . indifferens exhibit 
a preference for cultivated cherries over the principal 
na ti ve host and wi th those of Bush 11966 1 who 
reported that a cont inual shift occurs from the native 
to the clutivated host in cherry growing areas of 
northern California. Both indicate the occurrence of 
adaption from the native'to the introduced host. It is 
concluded that isolated. endemic populations of R. 
indiffere fls occur principally on bitter cherry and 
occas ionally on choke cherry at such low levels that 
adaption to the cultivated host is lllllikely in the 
Okanagan Valley. 

'Ole marginal existence of bitter cherry with 
occasional or frequent crop failures alld the resulting 
necessity to depend on the less suitable choke cherry 
may explain why R . indifferens was not a pest in the 
Okanagan Valley before 1968. TIle sudden 
widespread OCCllITenCe of this pest in clutivated 
cherry plantings here may be sinular to that in 
Montana. 'IllerI'. R . ifulifferells occurs in cherry 
growing areas beyond the range of bitter cherry Md 
according to Blish 11 <) ()01. is a recent introduction. 
lllUS. in the OkmlagM Valley. there may be 2 
distinct host races of R . indifferens : an isolated. low. 
endemic race on the native hosts Md a \\i despread. 
recently introduced race on cultivated sweet and 
senU-sweet cherries. Elsewhere. the rapid spread of 
this ppst in commercial cherry plmHings has occurred 
nminl y in areas where bitter cherry is abundant. 
Recent examplf's include th" Krx)tf' nay Valley of 
British Coillmbia I Arn llld alld Pptf' rs. 1l)()1l I. the 
Yakima Yalley. I Eid" ('! ;iI.. IlJ4(}) (lll el the 
Wenatdwp arpa I Fricke! il l .. 1l);;4 1 of Washington. 

In the Ok,1I1agml Valley. R . indilfere fls infpsting 
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irrigated commercial cherries has a r,rreater tolerance 

to siunmer temperature extremes than its principal 

native host. I rrigatiun. besides supporting tllP in­

troduced host. may be essential for sllrvi\'al of th(' 

insect I.Ulder these conditions. Bush 119661 rl'ported 

t11at Rhagulelis speeies appear to b(' less tolerant of 

dry conditions than thei r hosts. The appar('nt lack of 

bitter cherry Ul the Oliver-Osoyoos arl'as at the 

southern end of the Okanagan Vall"y and in the 

acljac('nt SimilkamN'n Valley is IUllikely to prevent 

th .. ew'ntual ('stahlishnwnt of this pest in thes(' areas. 
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ERRATUM VOL. 67, PAGE 28 

()plett' "'nw sknnk "as ... tim'!' days" and 

insert: The sknnk "as placed in an ()ntd(H.r cage. in 

a site known to h,· ' nitablp for df'wlopment of D. 

ill/der,wllli. and ""I" inf!'sh'd " 'ith ahont BOOO lar\'ae 

on <) Jnly I ()(,ll . ,'\0 df" 'e/opment of larva!' ""IS notpcl 

and no nymph, appeared. I-"I ter tilt' sknnk '\'as caged 

.. \'('r "alPr and inI('st!'d with abont (,O()O larvae on I U 

S.·ph'l1lh,'r I ()(.IL ~o f('d larn!p ,,'en' seen on the 

sk nnk or in tit .. ,,'at('r tra, dnring tlIP next three days. 




