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I"'TRODUCTION 

The apple maggot. Rhllgo/cr is plIIlIIJllel/lI (Walsh) has 
been a ser iow, pest of app les in the eastern United States 
and Canada for over 100 years. (Dean and C hapman . 
1973). It is native to the nort heaste rn United States where 
it o rigina lly infested fruit of hawthorn, Cmltleglls spp. It 
has been fo und thro ughout the cast coast from Quebec in 
th e north to as far south as Flor ida and from the Altanti c 
sea coa;,t to parts of the Da kotas. Iowa. and easte rn Texas. 
but not the weste rn United States. In 1979. however. the 
apple maggot was repo rted fo r the first time fro m a 
backya rd tree in Po rtl and. Oregon (A liNiazee and 
Penrose. 1981 ). 

Many touri , ts fro m the eastern U.S. and Canada vis it 
the weste rn U.S. every yea r. Ca liforn ia quarantine in 
spection records indicate th at apple maggot infested fruit 
has been occasio na ll y inte rcepted at borde r statio ns for at 
least 30 years. These infested fruit s had o rig inated from 
many dilTerent pans of the United States. An examinatio n 
of the Oregon Depa rt ment of Agriculture (ODA) tephritid 
ny coll ec ti on indi cated that an app le maggot fl y had been 
coll ected in 1951 at Rowena. near Hood Ri ver. Oregon. 
on a ye ll ow sticky trap . T he specimen had been ide nt ifi ed 
as the snowberry maggot. R. ~ephrri(( Snow. by the ODA 
but has recent iy been re- identifi ed as R. pOlllo l/el/a Ali 
Niazee and Westcott. 1986). It is probab le that the apple 
maggot has been acc identally introd uced to th e West 
many t imes during the past decades. 

EARLY INTRODUCTION 
AND ESTABLISHMENT 

The 1979 Portland infestation was found in a backyard 
apple tree of unknow n va rie ty. Infested fruit was brought 
to an ex tens ion age nt's offi ce and later identified as appl e 
maggot based on ad ult taxo no mic characte rs. Fruit from 
th i" s ite was heavi ly infested suggesting that the maggots 
had been present for a few years prior to initial detection . 

Conversation wi th the property ow ne r fail ed to estab lish 
any connec tion w ith rece nt fruit movement from the 

mid west or easte rn U.S . 
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A survey conducted in 1980 by the ODA to determi ne 
the appl e maggot d ist ribut ion in Oregon showed that the 
apple maggot was limi ted to the no rthe rn Wi llamette 
VaJl ey and an isolated lind in the Rogue Ri ver VaJl ey near 
Phoe ni x, Oregon (AliN iazee and Penrose. 198 11. A 

small numbcrof traps placed in southweste rn Washin gton 
indicated that apple maggot occurred in and a ro und Van
couver. Washin gton. The unex pected w ide dis tr ibu tion o f 
apple maggot in 1980 suggested that it had been in 
Oregon for some time. 

It is imposs ible to trace the spread of apple maggot 

throughout the west. but some infere nces can be made 
from its present dis tri buti o n. The di scontinuous di str ibu 
ti on in itia ll y obse rved in Oregon (A liNiazee and Penrose. 
198 1) in part re fl ec ts the di scont inuous dist ributi on of 
host mate r ial and low tra p densiti es used in most surveys. 
Where host material is continuo us . natural d ispe rsa l of 
apple maggot had undoubted ly occurred. However. natu 
ral dispersa l seems limi ted to between a tCw ya rds and a 
few mi les annually (Maxwell and Parsons 1968. Maxwell 
1968 . Phipps and Dirks 1933 . Ne il son 1971 ). Give n th is 
constraint. the discontinuity of host mate rial in ma ny 
areas o f the West. and th e prese nt di st ribut ion pattern of 
apple maggot (Tab le I). it is hi ghly probabl y that much of 
the di ssemination has resulted from the transpo rt of in 
fes ted fruit. This modc of di spe rsa l has probab ly been the 
source of isolated in feslation~ in areas l ike Spokane and 

alo ng the Oregon coast. 
Cl imati c cond it ions of the weste rn United States differ 

substa ntiall y from those in the East and Mid west. and the 
appl e maggot has had to adapt to these envi ro nme ntal 
con, tra int s. A recentl y completed study indi ca tes that 
environme ntal cond itio ns of the Will amette Valley and 
Oregon coast o nl y ma rg ina ll y sati s fy the req uirement s 
for d iapause developme nt. and thi s prolongs e mergence 
of ad ul ts over a lo ng per iod (A li Niazee. unpub li shed 
date). Fifty percent of the pupae e merged dur ing the first 

year. compared with ove r 80 % during the first year in the 
easte rn U.S. (Dean and Chapman . 1973 ). 

Hot and dry summers arc common to many part s of th e 
western U.S . Re lative humidities ran ge from 15-50 % 

d ur ing the day ti me with littl e rai nf~111 occu rring durin g 
the mo nths of July. August and Sertember. The im pact of 
these cond itio ns on adult longev it y. oviposi tion and hatch 
arc not c lea rl y understood. O ne of us (M .T. Al iNiazee ) 
obse rved that during hot. dry periods the nies we re easily 
agitated and spent conside rable time and ene rgy in short 

Ili g ht s. Such condi ti o ns would encourage rapid d ispe rsal. 
as ag itated fli es would be more like ly to Il y to surround ing 
trees . 



T
A

B
L

E
 1

. 
C

ur
re

nt
 d

is
tr

ib
ut

io
n 

of
 R

. 
po

m
on

el
la

 i
n 

th
e 

w
es

te
rn

 U
ni

te
d 

S
ta

te
s.

 

s
ta

te
s
 

C
a
li

fo
rn

ia
 

u
ta

h
 

Id
ah

o
 

C
o

lo
ra

d
o

 

W
as

h
in

g
to

n
 

O
re

g
o

n
 

D
is

tr
ib

u
ti

o
n

 

W
id

e 
N

o
rt

h
e
rn

 C
a
li

fo
rn

ia
 

M
o

d
er

at
el

y
 w

id
e 

C
e
n

tr
a
l 

an
d

 
N

o
rt

h
er

n
 U

ta
h

 

L
o

c
a
li

z
e
d

 
S

o
u

th
e
a
st

e
rn

 
Id

ah
o

 

L
o

c
a
li

z
e
d

 
W

es
te

rn
 C

o
lo

ra
d

o
 

W
id

e 
S

o
u

th
w

es
te

rn
 W

as
h

in
g

to
n

 
(I

so
la

te
d

 a
t 

S
p

o
k

an
e)

 

W
id

e 
W

il
la

m
e
tt

e
 V

a
ll

e
y

, 
S

o
u

th
er

n
 

O
re

g
o

n
 

(I
so

la
te

d
 

al
o

n
g

 t
h

e
 

c
o

a
st

 
an

d
 

C
o

lu
m

b
ia

 R
iv

e
r 

G
o

rg
e)

 

H
o

st
s 

A
p

p
le

, 
H

aw
th

o
rn

 

C
h

e
rr

ie
s,

 
H

aw
th

o
rn

 

? 

C
h

e
rr

ie
s 

A
p

p
le

s,
 

H
aw

th
o

rn
 

A
p

p
le

s,
 

H
aw

th
o

rn
 

P
lu

m
, 

P
ru

n
es

 

R
ef

er
en

ce
s 

Jo
o

s 
e
t 

a
le

 
(1

9
8

5
) 

M
il

le
r 

an
d

 
B

ia
n

co
 

(p
e
r.

 
co

ro
m

.)
 

Jo
rg

e
n

se
n

 
(p

e
r.

 
co

ro
m

.)
 

W
e
st

c
o

tt
 

(p
e
r.

 
co

ro
m

.)
 

S
ta

h
l 

(p
e
r.

 
co

ro
m

.)
 

B
ru

n
n

er
 

(u
n

p
b

. 
d

a
ta

) 

A
li

N
ia

ze
e 

an
d

 W
e
st

c
o

tt
 

(1
9

8
6

) 

.J,
 

o :- IT
I :z:
 d 3::
 o r en
 

o Ii
 

O
l ::: :-l
 

("
) o r c:
 

3::
 

::!:!
 

;J>
 

oc
 

w
 

'D
 

oc
 
~
 o rr.
 

Ii
 

w
 

'D
 

0
0

 
a-

. 



J. EI\TOMOL SOC BR IT CO LUMB IA 83 ( 1986). DEC 31. 1986 5 1 

CURRENT STATUS 

At present the apple maggot di stribut ion in the West 
includes most of the Will amette Valley of Oregon . part of 
southern Oregon , a six-county area of northe rn Califor
nia . south weste rn Washington . and pa rts of northcent ral 
Utah . Scatte red isolated populations al so occur ncar Spo
kane. Washington ( 15 sq . mil es) . at a num ber of coastal 
locations in Oregon and California, a long the Columbia 
Ri ve r Gorgc . in southe rn Idaho and nca r Gra nd Junction . 
Colo rado (Table I ). 

Oregon - Apple maggot surveys have been continued 
since 1980 by the O DA to determ ine it s di str ibution in the 
state. By 1984 the apple maggot had been recorded in 
almost a ll western Oregon counti es (Westcott. persona l 
communicat ion). It was not. howeve r. uniforml y di str ib
uted throu ghout it s range in weste rn Oregon. Although 
the Will amette Vall ey seemed to be gene rall y infested, 
there was an a llopatri c d istribution a long the coas t. con
lined mostl y to urban areas. 

In Oregon the two areas of major conce rn were the 
Hood Ri ver and Rogue Ri ver va ll eys. The former is the 
majo r apple g rowing area and the latter the major pear 
growing area of the state. Surveys of 1980 indicated the 
presence of apple maggot in Cascade Locks. about 32 km 
west of Hood River (Ali Niazee and Penrose. 198 1) and at 
Phoeni x in sout he rn O regon. Attempts were made to 
eradi cate these in fes tations by weekly spray appl ications 
of phosmet. Su rveys in 1981 and 1982 ind icated that the 
apple maggot had been eradicated from both these sites: 
howeve r, other s ites in the same gene ral area ha ve since 
been found to be in fested . Recent trap data showed that 
fli es are now present at both these sites. For the first time 
in 1984 the fl ies we re trapped in the comme rc ial apple 
orchards of the Willamette Vall ey. 

In Hooel Ri ve r Vall ey apple maggot infestati ons are 
local ized. The intensive spray ing of comme rcial apple 
o rchards. the small nu mber of unsprayed apple trees and 
low probabi lity of move ment into the area by ei ther 
natural o r hu man means Illay account fo r thi s cond ition. 
In southern O regon. however. the apple maggot is widely 
d istri buted. A re lative abunda nce of unsprayed app le 
trees increases the potent ial for success fu l establi shment 
in this area. In addition . the volume of people mov ing 
along the princ ipal nort h-south route th rough sou thern 
Oregon increases the prohability of apple maggot bei ng 
spread by hu man transpo rt of infested fruit. 

Was hington - T he Washington in tCstation of apple 
maggot is perhaps as o ld as that of Oregon. Vancou ver 
(Clark County) d irec tl y across the Colu mbia Ri ver fro m 
Portl and . was found to be intCsted in 1980 (Al iNiazee and 
Penrose, 198 1). Surveys conducted in 1981 by the Wash
ington State Departmcnt of Agri cultu re (WSDA) foun d 
the apple maggot throughout south western Washington 
and into Skaman ia County at Stevenson. In 1982 . an 
expanded survey by WSDA detected apple maggots at 
additional locations along the Columbia Ri ve r Gorge and 
nea r Spokane. WA. During 1983 and 1984. catches in 
increased trap densities ind icated the apple maggot dist ri 
bution was larger than had been prcv ious ly assu med. 

The infestati ons ncar Wh ite Sa lmon and Spokane are of 
greatest concern to Washington s ince they occur ncar 
commerc ial fruit growi ng areas. Efforts to e rad icate lo
ca li zed popUlations at these twO locati ons. using a combi
nation of host removal a nd insecti c ide appl icatio ns. are 
continuing. In 1984 apple maggot Ili es we re trapped fo r 
th e fir st time in commerc ial apple orchards in southern 
Washington . Preventi ve spray progra ms were im ple
mented in response to the detections and no in fCsted frui ts 
were found. Apple maggot detec tions north of Vancouver 
suggest that there is a slow rate of natural spread. 

Californ ia - The Califo rnia Depa rtme nt of Food and 
Agriculture (CDFA), conce rned about Oregon's apple 
maggot infestation. increased the ir monitor ing program 
in northern California counti es bordering Oregon in 198 1 
using Pherocon® Am traps a t a dens ity of 0.8/km' in 
urban high hazard areas. No fl ies we re trapped dur ing 
198 1 and 1982. 

O n August 24 . 1983. one apple maggot adu lt was 
trapped nca r Smith Ri ver. De l Norte County. Califo rnia. 
Flies subsequentl y we re found in a num ber of northern 
Califo rni a counties. The surveys ind icated a widespread. 
low density infestation on apple and hawthorn at severa l 
locations along the Kl amath River as we ll as the north 
coastal area ncar the O regon border. A total of 103 ad ult 
Ili es and 38 larva l-infes ted sites were foun d in 1983 (joo" 
1'1 01. 1984). In 1984 the apple maggot was detected in 
three add it ional counties. T he move ment offrui t via back 
roads is comlllon in thi s general area and probably facil i
tated the spread of apple maggot. 

Utah - Apple maggot, were fir st collec ted in Utah i 
1976 from Mala ise traps nca r Willard Bas in of Box Elder 
Co. (Jo rgensen el al. 1986) . However. no Ilics or frui t 
infestations were later reported from the sta te. In 1983. 
adult fli es were detected in traps mai ntained as part of a 
cherry frui t fly monitori ng program. Flies were detec ted 
on Jul y 6. 1983. in Utah Count y ncar Mapleton (Mille r. 
personal comlllunicat ion ). After Il ies were detected ill the 
Mapleton area . trap densi ty was increased from 3.8 to 101 
km' . and over 200 fli es were trapped in the Maple ton area 
during 1983. Apple maggot tlies al so were detec ted in 
Cac he and Dav is Count ies, but no fl ie;, were detected in 
other areas. despi te heavy trappi ng (Miller. persona l 
communicat ion). 

Jorgensen (persona l commun icati on) reported that ap
ple maggots had been rea red from infested sweet and sou r 
cherr ies during 1984 but had no t as yet been rea red from 
apple. Jorgensen 1'1 al. ( 1986) later reported rearing Il ies 
from in tested fruit of nati ve hawthorn. Crawegfls dOflgla
sii . 

Color ado - Four specimens of apple maggots we re de 
tec ted near Pali sade in a sweet cherry o rchard duri ng 
1985 (F. Stahl. personal communicati on). Al though the 
d istri bution of the apple maggot in the state is not well 
docume nted. these findi ngs are of conce rn to the major 
tree fru it g rowi ng areas ncar Grand Ju nction . Colorado . 
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FUTURE OUTLOOK 

Based on the distribution pattern discussed above. it 
appears that the apple maggot is now well established in 
the western United States. It is very difficult to precisely 
determine the date of introduction and establishment. 
Based on its current distribution and the one fl y caught in 
1951 from Rowena, Oregon, it appears that apple maggot 
probably has been in Oregon for at least 30-40 yea rs. A 
changing trend in the emergence rates and a shift of opiine 
paras itoids from R. zephyria to R. Pomonella (AliNiazee 
1985a) also suggests the presence of apple maggot in the 
western U.S. for many years. Further spread of thi s pest 
in the West will depend on a number of factors including 
the movement of infested fruit and quarantine restrictions 
placed on fruit shipments from infested areas. Unre
stricted movement of infested fruit greatly inc reases the 
possibility of rapid spread. The occurrence of the pest in 
many different environments of the West indicates that it 
is capable of surviv ing in most areas where commercial 
apples are produced. Its widespread infestation of cher
ries (Jorgensen. personal communication) suggests de
velopment of new host races in the West. Major effort s are 
currently underway in Washington, Oregon and Califor
nia to restrict the movement of the apple maggot and 
protect the major apple producing areas. 

MANAGEMENT APPROACHES 

Eradication - The eradication of apple maggot from 
the entire western U.S. seems impractical if not imposs i
ble. It may be too late to attempt even a rea-wide e radica
tion on a statewide basis. For example, in western Oregon 
and Washington infestations are widespread and large ly 
confined to hawthorn and abandoned apple trees. These 
apple maggot hosts are abundant , with many infested 
sites being inaccessible. 

In northern California along the Klamath Rive r and 
coastal areas, complete eradication will be difficult. Lo
calized eradication seems feasible and may be a viable 
option, particularl y if the infestations are near major 
apple growing areas. Loca lized infestations near Hood 
Rive r and Cascade Locks were thought to be eradicated 
two years ago , but fli es were detected aga in in 1984. In 
Washington, successful local eradication was thought to 
have been ac hieved within the town of Klickitat , but apple 
maggot was detected again in 1984. It is encouraging that 
apple maggot populations in areas where local e radica
tion is being attempted have steadi ly declined. Total 
eradication of the apple maggot is probably only feas ible 
where geographic barriers isolate local populations from 
more generall y infested areas. 

Containment - Containment of apple maggot popula
tions in a given area by creating insectic ide treated and/or 
host-free buffer zones is an attractive idea. However, the 
practical feasibility of such an approac h is difficult to 
evaluate. Although a half-mile flight range has been 
suggested for the apple maggot (Dean and Chapman , 

1973), it is possible that under certa in conditions flies 
may travel longer distances. thus complicating contain
ment programs. A prerequisite to any contai nment effort 
would be the determination of fl y distribution in a given 
area. Such di stribution maps are not currently available 
for all infested areas in the West. Delimiting surveys are 
being conducted in California and parts of Oregon , Wash
ington and Utah. The most likely means of apple maggot 
dispersal will be by transport of infested fruit. The impo
sition of strict quarantines , primarily on non-commercial 
fruit. wi ll be critical to the success of containment pro
grams. Survey programs should be implemented in areas 
of the western U.S . where apple maggot has not yet been 
detected. 

Management - Apple growers in generall y in fested ar
eas, such as the Willamette Valley of Oregon, must learn 
to li ve with the apple maggot. Fortunately, apple maggot 
control is easily accomplished through application of a 
number of insectic ides (Hoyt et al. 1982) . The biology of 
the apple maggot (number of generations, damage , etc .) 
in the western United States is similar to that described by 
several authors in the eastern United States. However, 
distinct phenological differences ex ist between the east
ern and the western population. In Oregon and Washing
ton the apple maggot beg ins emerging in early July. Peak 
emergence occurs in late August or early September 
(AliNiazee and Wescott 1986 , Tracewsk i et al. 1985). 
Flies are found as late as November, and larvae have been 
found in late December. During some years, larvae might 
be able to survive the entire winter in more moderate 
areas. Sprays applied for control of codling moth , Cydia 
pomonella L. , will provide partial control of the apple 
maggot. However, complete dependence on these sprays 
will not provide adequate protection (AliNiazee 1986), 
and one or two additional sprays will be required for 
commerc ially acceptable control. 

Natura lly occurring biological control could play an 
important role in management of apple maggot in Ore
gon. Two opiine parasitoids, Opius downesi Gahan and 
0. leetoides Gahan have shifted from the show berry 
maggot to the apple maggot population in hawthorn and 
have caused reduct ions in pest density at two study sites in 
Oregon (AIiNiazee 1985). The life cycle of these parasi
to ids is we ll synchronized with that of the apple maggot. 
More detailed studies are needed , however, to determine 
the potential of these and other natural enemies under 
commercial orchard conditions. Studies on apple maggot 
trapping, sampling and monitoring are also needed . 
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