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The Pear Psylla in Oregon

P. H. WesTicarp and R. W. Zwick

ABSTRACT

Since its discovery in Oregon in 1946, the pear psylla, Psylla pyricola
Forster, has become the most serious insect pest of pear. Damage to pear
trees include the transmission of pear decline disease which has caused los -
of trees, injection of a phytotoxic toxin resulting in tree shock and injgr
and secretion of honeydew causing fruit markmg Aspects of pear &a
biology are discussed in relation to the pest’s control. Natural ene re
known to exert some suppression of pear psylla populations late in wing
season but the application of insecticides, many of which th st has
become resistant to, is the only means presently available f duling pear
psylla populations to subeconomic levels.

Key words: Pear decline, tree shock, honeydew, biol@ontrol, natural

enemies, insecticides, resistance, subeconomic.

INTRODUCTI@0

Pears are the most valuable tree

(%a‘ 25-
fruit crop of Oregon. In 1967 the cro N

was valued at about 43 million dolla
about one-half of which was re

to the grower. The vast maj
production is located in t\v@iely
separated areas of the stat

central section around

the southwest area ir QDU\JL‘
drainage near Mec m ut
cent of the aa loca the
Willamette Va %l the ﬁ& ) acres
planted to_far) the ] t \&1
¥ 50 | \l

accounts APProxi
W }n]e rownaind )I th in-
ter es 1nc Bosc

1ce he Wi arletles
a out h the tts are sold
resh ar ets Y})‘ erefore the

espegiNl¥ sensitive to fruit

Urow T

ﬁappaﬁ% of the pear psylla in
the stat presented a poten-
tially serioa threat to pear quality as
well as to production itself. Since that
time the potential destructiveness has
been more than realized, and at the
present time the pear psylla must be
rated as the number one insect pest of
pear.

The purpose of this report is to sum-
marize results of research conducted

th north,
1ver apd

O
@
4
Q b&
&nod té;g{ are perti-

tional control
art, the section

1d-Columbia Experi-
Hood River) or the
egon Experiment Station

(Me . Pertinent information on
& s gathered from numerous
es including Oregon, California,
shington, New York, British Co-

umbla, Nova Scotia, and a few Euro-
pean reports.

SPREAD OF THE PEAR PSYLLA

The pear psylla, Psylla pyricola
Forster, was first reported in the
United States from the state of Con-
necticut in 1832 (51).1 It is thought
that the pest originated in southern
Europe or Asia Minor (11), and recent
data (12) involving studies on the re-
lationship between the pear psylla and
Pyrus species from several countries
tend to support this theory. Though
the psylla spread rapidly through the
pear-growing areas of the eastern
United States and Canada (74), it was
not found west of the Rocky Moun-

! Numbers in italics refer to Literature
Cited, page 20.
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Figure 1. Spread of the pear psylla on the Pacific Coast.




tains until over 100 years later. In the
summer of 1939 specimens of P.
pyricola were detected in Washington
near Spokane (58, 62), and by 1942
they had spread northward into British
Columbia (73) and southward to
Yakima, Washington (7).

In Oregon pear psylla were first
discovered in 1946 near Milton-Free-
water. No additional infestations were
found until September 1949, when the
psylla was present in orchards from
Milton-Freewater to Hood River. By
1950 all areas of Hood River were
infested and the psylla had spread

PSYLLA INJURY TO PEAR O

Several forms of pear damage are
attributable to pear psylla. These in-
clude pear decline, injection of toxin,
and secretion of honeydew

PEAR DECLINE

Pear decline disease struck the
cific Northwest in the late 1940s
affected trees rapidly collapsin
decline), as shown in Figufe

tivity (slow decline).
disease was shown to

necrosis below th
resulting in block@
tissue. Dec note

more Sever ltivars(gyrted &
oriental roNtocks s as Py 2
e pear

sunens%(cll . py ythan ti-
var A, ont(‘?l
P@mnw

&fl was frs th decline

rope cks of
a
inN 962, n a toc\ reted by the
psvll enuﬁed the respon51b1e

agent{31). ¥ studies in Cali-
fornia have ed the role of pear
psylla but shown that the disease

was graft-transmissible and therefore
most probably a virus in nature (3,
20, 28, 29, 53, 54). Most recently,
another report has incriminated myco-
plasma-like bodies as the responsible
agent of decline (26).

Losses of trees and production due
to pear decline are rather difficult to

south into the Willamette Valley. In
the fall of 1950 two adult psylla were
trapped on sticky boards north of Med-
ford, and a year later the pest was
found in most Rogue Valley orchards
and south to the California border.
The pear psylla spread southward
into California, being reported from
the most northern counties in 1953
and then from the important pear-
growing counties of Lake in
Sacramento in 1957, Santa

1957, and El Dorado in 1 6).
The spread of the pear 2 is il-
lustrated in Figure 1.

estimate, b e figures are ay g’
able. For «gstnce, between 195

1959 t ett pRAr crop

ington @ped %0 P and
th%‘s in easur trlbuted
t ine In C mia it was

illion trees
(46) with

ear-growing areas in
red quite differently from

Figure 2. Quick decline symptoms on
pear tree in Medford, Oregon (photo
courtesy C. B. Cordy)
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decline. One of the hardest hit areas
was southern Oregon, where pear de-
cline appeared in 1957-1958 (67). It
has been conservatively estimated that
10 percent of the trees were com-
pletely lost, with 10 percent of the
remaining trees left as “cripples” (17).
The most severe losses occurred on the
oriental rootstocks (P. ussuriensis, P.
pyrifolia), with 50 to 60 percent mor-
tality, while 10 to 12 percent of the
pears on French roots were lost (14,
17, 65). Five to ten percent of the
acreage was on these susceptible root-
stocks (65).

Decline appeared in the Willamette
Valley in 1957, with actual loss of
about 25,000 trees, or about 15 per-
cent of the total (14, 50, 65). Very
little decline loss was reported in the
Hood River area. This was probably
due to the preponderance of dechue-
tolerant or resistant rootstocks in
(65). Pear decline was posmvely i
tified in Hood River in 1961 an
ably occurred earlier (50).
indicate that about 15 per

on P. communis root
with slow decline (GSQ
Pear decline has n assed

the Pacific Coas
most susoeptl
many weak iow

tes
trees
Ee e

1§ the

causing ]orlty
trees. F ract1 tandpo tNihe
deve t of r S for
us essen solved
e ]jne (66
IN

& IredNectiv, d1sputed role in
&cmg % decline, a toxin is
ted e pear psylla. In the

easte &d States, where pear de-
c]jnen—x ot been reported psylla
fee has resulted in undersized
ilting of fohage severe defolia-
tlon, reduction in tree productivity,
and death to limbs or to entire trees
following several years of high infesta-
tion levels (7, 24, 51, 74). In other
work, suppression of pear root growth
and general reduction in tree vigor

have followed psylla feeding (13, 34,
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75). The effects of psylla toxin are
generally apparent following high
psylla levels and have been referred
to as psylla shock (32). The plant
reactions described above are not gen-
erally expected from plants fed on by
pests which merely remove photo-
synthate, and are, therefore attribu-
table to a toxicogenic substance.

PSYLLA HONE

In the process o fee ing, psylla
nymphs secrete p. sticky sub-
stance called h (Figure 3 OQ

Under condjpfons relatively
infestation Recially close to har
this stick @ erial may drip fr(&g e
leaveggonto— the fruit and a
scal f the surface (F ). In
ad@l, a gooty mold gus may
Reyde )’ 58), lead-
to f ing. Copious

on foliage at
}esulted in picker
mcreased harvesting

leaf

showing psylla
nymphs with typical amounts of honey-
dew.

Figure 3. Pear




Figure 4. Psylla honeydew marking on
D’Anjou fruit.

PSYLLLA DENSITIES AND
ECONOMIC LOSSES

One of the principles of good pest
management states that control
measures by use of pesticides should

be delayed until the pest densities ap-
proach levels that will result in eco-
nomic losses greater than the cost of
treatment (59). This density level has
been called the economic threshold. It
is quite apparent from the descrlptlon
of the various types of psylla injury
that there are several economic thresh-
olds for this pest. For example, a
grower with pears planted on degline-
susceptible rootstocks would e
economic threshold much lo

the trees were on resistan

fortunately, there have lﬁcntlcal
studies to establish m@ esholds
for the pear psylla. s will eventually

have to be con if ratonal con-

be achieved. P

trol of this pest

liminary d@&m Table 1 show a

hm“hlpﬁ n psylla demm§
ey-

dama to the e.e( retio
dew.

Table 1. Discoloration of D’Anjou pears @oneyd \ harv 9 to various
levels of psylla mfesta% ood Ri reg
@no ny Perfrelﬁ:age
urs p discolored
Block May Sept. at harvest
\} %
\C) Q 1970 KQ
\/ &Q . 10.3 4.0 2.2
M 14 1.0 2.8
0. o 0 35.0 23.0 8.6
X, %\ 1971
% 1.2 16.3 4.0 2.3
34 7.3 43 7.5
& 9.5 33.6 69.6 104
9,
9 0\\2 4 9 77.0 25.3 18.0 29.6
)
,(\Q BIOLOGY

FE HISTORY

The general life history of the pear
psylla in Oregon is similar to that
described from other areas (4, 5, 11,
12, 16, 18, 19, 34, 35, 40, 45, 51, 52,
56, 60, 66, 69, 73, 74). The insect
overwinters in the adult stage, some-
what larger and darker than the sum-

mer adult (Figure 5). Both males and
females overwinter, and mating appar-
ently does not occur until prior to ovi-
position in late January or early Febru-
ary. The first eggs laid by the over-
wintering females are deposited at the
base of the unopened fruit or leaf buds
(Figure 6) but oviposition continues
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Figure 5. Comparison of overwintering
and summer psylla adults. Overwinter-

ing (upper), summer (lower).

sylla
eaf bu

Figure 6. Eggs
females laid at bas

\ interp

\/ é

untll af@ ruit \Open le
w1ll e

d on ssue

Flg interval en ovi-
jon and ppeaéce of the
star phs is de-
den n te ture but aver-
ges t ﬁv in southern Ore-
able six weeks in the

olumlfla drea (Table 3).

The Sylla passes through five
nymp ars prior to reaching the
adu ge. The female psylla at-

taches the pale yellow egg to the bark
by cementing the elongated peduncle
so firmly into a crevice that it ruptures
if attempts are made to dislodge it. As
embryonic development proceeds, the
color changes to a deeper yellow-
orange, and prior to eclosion two red
eye spots of the nymph are visible

8

Figure 7.

‘@ eggs laid alo
&vem of pear leaf.

and first instar pear
psylla nymphs.

Figure 8. Eggs

through the chorion. The first-stage
nymphs move to green leaf tissue and
insert their stylet mouthparts to feed
on the sap of the pear tree. The young
nymphs are soon immersed in a pool
of honeydew consisting of the sap not
utilized in their nutrition. After the
first molt, wing pads are external and
become more prominent in each suc-
ceeding molt, with the body color
becoming progressively darker brown
or blue-green,

The fifth and last nymphal stage or
“hardshell” is dark brown, has promi-
nent wing pads, and is not attached to




Table 2. Approximate developmental

time for first generation pear psylla

(Medford, Oregon)
Date of Date of Eclosion Date of first  Total days
Yea: first egg first nymph tim~ summer adults (egg to adult)
days
1961 .......... Jan. 28 March 15 47 May 3 96
1959 Feb. 12 March 30 46 April 28 75
1957 ciiziness Feb. 18 March 20 31 April 30 72
1955 ............ March 3 April 4 32 May 9 67
1952 ... Feb. 14  March 25 40 May 5 8 Q/‘
AVERAGE 39

Table 3. Observations on first generation pear psylla egg depositior@ :atching

(Hood River, Oregon)

+4-43° F degree

\
Dats= of

Date of days until first @

Year first egg egg found first Eclosion ti @
. days E;

Feb 11 206 il 5 A

Feb. 17 101 arch

March 12 133 % o & ).

Feb. 16 148 9 * 32

Feb. 9 21\ %ﬁ s@ 53

Feb. 24 Til 6 @ 41

Feb. 20 - Y

AVERAGE 1 ; 9 :6 42.8

the leaves by its stylets 01
honeydew. This stage 'é?
about, found most oft the

bark of fruit sp
required for

generation
ranges fromNG0 to 5

ays
first su@r adul ear1
Af& rly F 1gu\
«IU ATIONS

1t10n %pnng generation
descrlb d ab ere are three sum-
mer gene in Oregon, ending
with the for?ation of the overwinter-
ing adults in October or November.
The approximate duration of the sum-
mer generations is given in Figure 9.
Thus, there is a total of four psylla
generations per year under Oregon
conditions. Ontario, Canada, reports
as few as two generations (74) and
California as many as five (34). Four

S

er year have been re-
ashington (45) and parts
Columbla (73) (Table 4).
e appearance of the overwinter-
g adult in the fall is brought about
exposure of fourth-generation
nymphs to shortened day lengths (11,
49, 77). These adults exhibit a sexual
reproductive diapause which continues
until exposure to cold temperatures is
followed by warmer temperatures (11,
49, 77). The overwintering adults also
exhibit a tendency to disperse (11,
25), a phenomenon not noted in the
summer adults. The active dispersal
phase accounts for the rapid spread
of the species throughout the Pacific
Coast states.

porte
of

HOST RANGE

Although the adult psylla and oc-
casionally the egg stage can be found
on other hosts, the insect can complete
its development only on pear. Though
Cydonia is often listed as a host for
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I'st generation Eggs | INRRRREAHATEORDERRRERRE N e

- |
Nymphs CLSES LSS ‘

|
Adults ; ‘

2nd generation  Eggs Mg | | ‘

Nymphs '////) 7
Adulls | L @o ‘
3rd generation  Eggs UL &\

1
Nymphs SSLLSS ! ?\

Adults

4th generation Eggs

( L Ly S \

Nymphs
Aaults g «
I =T \
Jan Feb Mar Apr M Jul Sep
Figure 9. Approximate time of oc cec thg pear generatlons in
\%“" \\

pear psylla (34, 58), it h% fau' ; yrzfoluz or P. cal-
shown that development o ost is mm 76) (Table 5).

arrested in the early n eo pear is required for com-
(30). Even within eNus P the life cycle, adult psylla,
i ly of the overwintering gen-

to which pear b thei'\
species which ot sugort the @%m can be found on many hosts

plc

completion o men 70, 71, 72). One of these transi-
Generally, pgar Mpecies % urop tory hosts may have served as the
origin, s . CO areQr¢  original host for the pear decline virus
favorabl tho, m Asj ch or mycoplasma (30, 46).

Tal:Qi Num' Q’gener of the pear psylla reported from various areas of the
mted States and Canada

% 6 &a{ No. generations Reference
& Can .
%ntarlo X ................................................. 2-3 74

% l‘ltlsho& mbia ... 4-5 73

4 45
4 63
5 34
CONTROL
NATURAL CONTROL set limits to psylla numbers, several

natural environmental factors favor or
In addition to the intrinsic factors, discourage increases in densities of this
such as reproductive potential, which pest.
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Table 5. Infestation level of pear psylla on Pyrus species (Medford, Oregon)

Test 1. Infestation on caged Pyrus

Average no. psylla per 100 sq. in.

Nymphs
reaching
Geographic area Eggs maturity
ASIA oo e 17 4
Asia Minor 63 30
North Africa 128 81 "
Europe et 99 6
Test 2. Natural infestation on Pyrus species collection Y\
Average no. psylla ‘@’ leaves
ymphs
X3 - N
Asia Minor ...
North Africa c)@
BEUrope e
Asia .. ..
Asia Minor ..
Europe ........

Qad

site

Young succulerg fo is
by female psy, owpé
urm

sprmg g gkneral bu%‘n
of these Qoa le s

of t rageéteases ems
S be@

thIl res e Nymphs

& older le&s\ or "‘mves injured

y prev us inf Qﬁs may be un-

develo nt (11). Fecun-

eéared from mature

ge m lower than that of

adults succulent tissue (42).

Cultural ractices such as irrigation

and fertilization which influence tree

growth pattern will influence psylla
densities.

CrimaTIiC FACTORS

Temperature, Though moderate in-
creases in temperatures shorten the
developmental time for psylla and

increase in the number of
rations, excessive summer tem-
atures cause severe mortality (5,
11, 35, 41, 68, 73). Temperatures in
excess of 90° F cause reduction in
oviposition, and temperatures over
100° F cause mortality to nymphs
(35, 68). Under conditions of high
temperature and low humidity, the
honeydew may crystallize and entr ap
the young nvmphs (11, 35, 41, 73).
Though this phenomenon has heeu ob-
scrved under Oregon conditions, it
does not appear to play an important
role in natural control in this state.

Precipitation. In areas of the coun-
try that normally receive heavy
amounts of summer rainfall, large
numbers of psylla nymphs may be
washed from the pear leaves (25, 73).
However, the Pacific Coast states usu-
ally receive little summer rain, and
the number of psylla deaths attribu-
table to this factor are small. The in-

11




9
RS

stallation of overtree sprinklers to pro-
vide spring frost protection and sum-
mer irrigation recently has become
popular in western states, and this
may result in increased psylla mor-
tality.

NatuvrarL ENEMIES

Table 6 summarizes the reports
which list the number and kinds of
predators and parasites feeding on the
pear psylla.

In Oregon’s Hood River area the

Table 6. Predators and parasites of the pear psylla reported from
North America and Europe

Order Species Area , fefence
Hemiptera .......... Anthocoris antevolens White California ’\ , 63, 47
Oregon 63

Washing 11
Anthocoris melanocerus Reuter British Co ia 33,73 Q
Anthocoris musculus (Say) Nov tia 52 \O
Anthocoris nemoralis F. 6, 44@

Anthocoris nemorum L.
Campylomma verbasci (

Deraeocoris brevis (Uhler)

Deraeocoris fasciolus
Diaphnocoris prova Burqu 1sh 44
Orius sp. 7\ ahf 35

olumbia 44
ind 18‘b
%ntlsh Columbia g)
ritish Columbia \
Ore 8n
@gton b

h Col

(Meyer)

Neuroptera .......... Chrysopa carn Ore 63
gton 11
Chrysopa an w¥h Columbia 44
Chrysop und@ ifornia 49,39
Chryso British Columbia 61

Coleoptera

New York 56

g Nova Scotia 52
s (B California 39
ta ( I_O New York 56

Nova Scotia 52
British Columbia 44

Nova Scotia 52

al z zda S
cYvia g
czmgu i
alvia d mmaculata Gebl. British Columbia 44

occme ansversoguttata Fald. British Columbia 44
Oregon 63
Nova Scotia 52

New York 56

?ﬂdamia quinquessignata Kirby British Columbia 44
....... \\\ typalpus sp. British Columbia 44

British Columbia 44

Q'I&nop Asaphes sp. iti
Q Eudopsylla agilis de Meijere Scotland 27

Lygocerus sp. England 18
Prionomitus mitratus (Dalm.) British Columbia 44
Europe 27
Washington 11
Psyllaephagus sp. England 18
Trechnites insidiosus Crawford Ontario, Canada 74
British Columbia 43
Oregon 63
California 39
Washington 11
Trechnites psyllae Ruschka England 18




role of natural enemies has not been
observed to account for substantial re-
duction in psylla damage. Heavy in-
troductions of the hymenopterous
nymphal parasite, Trechnites insidi-
osus (Crawford), may result in para-
sitization of over 70 percent of the
psylla nymphs on unsprayed trees by
mid-August. However, even at this
high rate of parasitization, serious foli-
age damage was evident and over
95 percent of the D'Anjou fruit bore
visible discoloration from honeydew
secretion. As a result of the frequent
insecticide applications necessary to
control psylla early in the season in
the Hood River area, the rate of par-
asitization by Trechnites and the oc-
currence of natural psylla predators
in commercial orchards have been of

- by
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2
%
5

MARCH APRIL

MAY  JUNE JULY  AUG  SEPT  OCT

Figure 10. Population trends of pear
psylla in an wunsprayed Bartlett pear
orchard (Medford, Oregon).

minor significance and cannot be de-
pended upon to reduce psylla infesta-
tions below economic injury levels.

In southern Oregon the role of
predators appears to play an important
part in the natural control of P. pyri-
cola. Figure 10 presents the popula-
tion trends of the pear psylla from
an orchard left unsprayed for several
years but otherwise well cared fop (in-
L‘iuding pruning, il‘l‘iga‘ition, e
tilization). Population lev

later generations were lowd~gar? those
of the spring and ear, hmer. The
population trends for ne of the Q

predators found ths orchard are \O
given in Figm@ Jhere appears li@

be a good ¢

tion between t
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Figure 11. Population trends for psylla
predators in an unsprayed Bartlett pear
orchard (Medford, Oregon).
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and nymphs during its development.
The predators belonging to the family
Anthocoridae, which have been re-
ported as effective predators in British
Columbia and California (33, 39), oc-
cur only in low numbers in southern

Oregon.

CHEMICAL CONTROL

Chemical control still remains the
only means of escaping the damage
caused by the pear psylla. The chemi-
cals used in control change rather
rapidly, primarily due to resistance,
and the cost of obtammg economic
suppression has risen steadily over
the past 10 years. At the present time
it is not unusual for growers to apply
six to seven sprays aimed primarily
at pear psylla, The following section
reports on the use pattern of peqtn::ldeq
in Oregon and discusses the vario
timings which have been found
ful in obtaining control,

DORMANT APPLICATION

The dormant spray ’q@ect d
against the adult psyl]

Iaymg but after psy
in mid-to-late wir rlv
recommended t@ of

sprays at t t
sprays wer 1ve ults a
also inhil
recentl gro@n @
ave ted area-
Wi le jogram mg s ic pesti-
apph( im usively at
he nv@term ga adults.
he n r thi cial spray was

lstance to many
uring the summer

rot bou
&tdes 0
Q s a e inability of the in-

ctici kill all or even most
pPsy The material that has
been\qdst used in the dormant spray

is Perthane®, which is active on the
adult forms but not on eggs. Re-
sistance by the adult to Perthane now
has been reported from Washington
and northern Oregon.

The effectiveness of the dormant
spray depends not only upon the avail-
ability of effective materials but also

14

on critical timing of the application.
The correct timing has its origins in
the behavior of the overwintering
adults and depends on several environ-
mental factors as well. First, following
the general dispersal of the fall brood,
many psylla will winter outside the
pear orchard. The list of transient hosts
includes a wide range of plants from
which the adults probably reguire only
water in order to survive,
ing adults have been f
diverse plants as alf
peach.

The percentﬁe@he adult psylla

that return t e pear from oth
hosts is

because , sul
pendsd&r‘: the presence o

proba at many adul
k to the pear

in ¢ do spray must

be.del %’ til th m of adult
sylla %ﬂ se outside the or-
ntil \%ﬁ is done on this
a@‘, l‘@ e assumed that most
wlla he mned to the pear or-
é%e time 0\«1[)051{1011 begms
ability of this being correct

thened by the past success of
rthane spray, a material of short

] 01] é&l ual activity.

A second variable encountered in
timing the dormant spray is the avail-
ability of the adult psylla within the
pear orchard. During much of the
winter the adults are found in bark
crevices or in other places inaccessible
to sprays. They will emerge from these
areas when temperatures increase to
about 45° F (II). Application of
sprays should be made when tempera-
tures are expected to reach or exceed
this range.

A third variable is the change in
susceptibility of the adult to pesticides.
In laboratory studies susceptlblhty to
Perthane by the adult decreased in the
fall, then increased in midwinter. A
second drop in susceptibility was noted
in late January (Figure 12).

Two techniques have been used
with some success in guiding growers
in correct timing of the dormant spray.

¥
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Medfo regog@
@nd on @yt spurs in pear or-

(79
method of estimating

con-eo@ing involves accumulating

daj q’m mum temperatures from the
of January and applying the dor-

t spray when a certain total is
teached. This method is quite vari-
able, being more useful in southern
Oregon than in the Hood River area
(Table 3). In the former area the
maximum daily temperatures over
43° F, totaling about 250, usually
coincide with the start of egg lay-
ing (Table 7). However, because of
the variation, dissection of the females
is still needed for determining egg
maturity.

The future use of dormant spray
depends upon the continued avail-
ability of materials which both con-
trol overwintering adults and are ef-
fective at more convenient timings.
However, the dormant spray has the
advantage of being used at a time
when it does not cause destruction of
predators or parasites of the pear
psylla or of other orchard pests.
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Table 7. Egg deposition by overwintering psylla in relation to accumulated degree
days over 43° F from January 1 (Medford, Oregon)

Year

Date
no. of degree days
over 43° F = 250

Date of first
psylla eggs

1969 isnaieas

1968 ...

1967
1966 ...........
1964
1963
1960 ...
1959 ...
1958 ..

February 18 Q

January 27 January 25
February 14 February 26
February 10 February 7

February 8 Februagy 15
February 10 Febrdry 19
February 14 Fg& 8

February 11 cbrd\gry 8
January 24 ary 6
February 5 bruary 1
February 9 ebruary 7

S

February 18

Table 8. Effectiveness of insecticides in controlof p®@pests at the delay \

dormant timin&

\G)

Target pest \
. < ) = p—
San Jose . an p&
Material scale t mit mite gs Adults
Oilalone ... 1 3 ‘f;: 1 id,z 3 2
Oil + lime sulfur . ... % § @ 3 2
Oil + organophosphate Q x é' 3 2
Perthane ... O 3 1
Perthane + oil (6-8 GPA. 1 S\ 3 Q 1 3 1
Thiodan ... 2 Q 0 3 3 2
A\ 3 2

2] = good cont\

The in: @\kgth &e bee |
at the @h t H ong, ex-
othe de of i‘ph‘g ob-

iy in Tahid$D and 9.

ane toler-
rds is shown

Its.

Dtﬁg:n Doﬁx APPLICATION
% > delaple dormant spray is ap-
ied F@e time of pear bud swell
to th fitng of the bud and the

dropNg® of the bud scales. Psylla
stages at this time generally include
overwintering adults and eggs. Dur-
ing this time several of the other im-
portant pear pests become active and
more susceptible or exposed to chemi-
cal treatment. Historically, the delayed
dormant spray has been considered as
an application directed against such
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W] lg 1
cted, 2 ial contdQl, = poor control.
& 9 i

pests as San Jose scale, Quadraspidio-
tus perm’ciosus Comstock; pear rust
mite, Epitrimerus pyri Nalepa; and the
European red mite, Panonychus ulmi
Koch. As a result, broad-spectrum
chemicals usually are chosen for use
at this time.

In Oregon the use of lime sulphur
and oil was a standard recommenda-
tion for the delayed dormant spray
long before the pear psylla was intro-
duced. Use of this combination, as
well as the subsequent organophos-
phate-oil combinations, has generally
been less effective on psylla than on
the other pests. The lack of effective-
ness is due not only to the emphasis
given to control of pests other than
psylla but to the lack of insecticides
which are capable of killing the over-
wintered adult psylla and their eggs.




Table 9. Dormant sprays for control of overwintering pear psylla adults
(Hood River, Oregon)

Pre-
Date Rate per Method of M R
applied Material acre  application No. adult psylla per tray
3-5-66 ._....... Perthane EC 1.0 gal. Helicopter 1 e 0 0
3-11-66 ....... Perthane EC 1.0 gal. Air carrier 29 ... .. 01 0
2-18-67 ....... Perthane EC 1.0 gal. Air carrier 50 .. O 0
2-20-67 ... Perthane EC 1.0 gal. Helicopter 58 ... 02 O @‘
22468 __ Perthane EC 10 gal. Air carier 54 0 0 &
2-25-68 ... Perthane EC + 1.0 gal. Fixed wing 9.3 08 .. 0
70 vis oil 1.0 gal. ?\
3-12-69 ... Perthane EC + 1.0 gal. Air carrier 0
70 vis oil 1.0 gal.
2-20-70 ....... Perthane EC 4- 1.0 gal. Air carrier Q 07 05 \
143 vis oil 3.0 gal, 20
2-20-70 .._.... Perthane EC + 1.0 gal. Helicopter 58 5.2 \
70 vis oil 1.0 gal. & %
271 oo Perthane EC + 1.0 gal. Fixed wing N .5 4.1 \C)
70 vis oil 1.0 gal.
2571 ... Thiodan EC 10 gal. Air carrie’ YT 3N\ .1 6
2-5-71 .....ceuThiodan EC + 1.0 gal. Fixed yyindd5. é\ 83 NS 130
70 vis oil 1.0 gal. % ¥ <O
2-3-71 oo Perthane EC -+ 0.5 gal. Air “r \3.8 @ * GE  =n
Thiodan EC 0.5 gal. P g i\
Psylla eggs are unusually r al sta this time and are the
insecticides applied in ayed t susckpyble to insecticides. The

dormant stage. If adults
eliminated from the ch §'
dormant spray befgr -

posited significa dal

toxicity cannot

ct1v

troleum oil
be used 6 @
dorma p od 5
oble omte@ se-
| rop emical

layed'%‘r\nant time
n e exa f Table 8,
er showp t\at the avallable
t% are t. highly effective
againse all at should be con-
trolled a

Pink Bup APPLICATION

Very few pink bud sprays were ap-
plied for control of the pear psylla
until the appearance of resistance to
organophosphates used during the
summer months. The advantage to the
pink spray is that the psylla popula-

tions are predominantly in the early

Days after spray

1sadva es to this timing include

IldlthIlS which may exist

wet
& e difficulty in covering large
ges in the short period of this

1eve peQ;l‘age In addition, extension of the
c n atig e@ pink sprays into the bloom period may

cause fruit injury or destruction of
pollinating insects. A review of the
insecticides commonly used in Oregon
is given in Figure 14.

PostsLoOM TO HARVEST APPLICATIONS

Because of the overlapping of psylla
stages during the postbloom period,
the materials used must be active
against all stages in order to achieve
control with a single spray applica-
tion. This high degree of control was
obtained during the first few years
of use of the organophosphate insec-
ticides in the late 1940°s and early
1950’s. However, as the effectiveness
of these materials lessened, it became
necessary to decrease the interval be-
tween sprays to obtain commercial
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HOOD RIVER

Endosulfa

Perthane

1950 —

v T L o e T T ¥y B
1939 —"45 45 ' a7 "ag 49 '50 s Ve 's3 Vsa 88 'sg 57 'se '59 160 Te1 lez 63 64 'es ' 66 67! o 69 fe ' h

Figure 15. Summer use pattern of pesticides for pear psylla control.

control. The pattern of chemical use As the pear psylla continues to de-
and of psylla resistance has been simi- velop resistance to one material after
lar in the Pacific Northwest (9, 10, 11, another, the timing of the summer
15, 22, 23, 45, 48) and is presented sprays becomes more critical. Gen-
in Figure 15. erally, the younger nymphs remain the
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most susceptible and therefore ma-
terials should be applied when the
majority of the population is in these
stages. This will often require a second
application 10 days to 2 weeks later,
when the unaffected eggs are in the
early nymphal stage.

Another development in the chemi-
cal control of psylla has been the use
of petroleum oils either alone or in
combination with other insecticides for
increased toxicity. There have been no
reported instances of insects, including
the pear psylla, developing a tolerance
to petroleum oils. The toxicities of
several compounds which now give
poor psylla control alone due to the
development of resistance are in-
creased substantially by addition of
superior type oils (36, 37, 78). Oils of
higher viscosities (> 100 S.5.U.) gave

SUMNh@

1. The pear psylla, Psylla pyrj
Forster, is the most serious
22,000 acres of commerc1a

Oregon. The pear is Or on mosj
valuable deciduous %{ \
ear

The three pnn01pa1 arfas
ture which have s
the depredations

MOSJO
ig pest ood

illa

the best control (36, 78) and resulted
in less foliage injury than lower viscos-
ity (<100 S8.8.U.) oils.

Lenticellular enlargement and pro-
liferation have been observed follow-
ing the summer use of light dosages of
oils (3 to 6 gallons per acre), but the
significance of this symptom remains
unknown. After 24 dilute applications
over seven years at 2 to 3 quartgpper
100 gallons of water to D’Anjo %‘

0 >

no serious effects on tree vigor

bloom, or fruit producti € ap-
parent. Under conditi f heavy
reinfestation during jhe\gypwing sea-

son, oils applied al€ge have not been
effective in prey, psylla popula—
tions from gau defoliation an
serious frui&lrkmg from honey é

secretio experunental pl

) b
\@

tive diapause is
warmer tempera-
when they mate and
y their first eggs on the
ear buds. The young

tch during blossom and
heir sucking mouthparts into
l&)e oping leaves. The five nymphal

River County, e Vallesttages in their life cycle are completed
and ]ackson@w Q by May and the first adults of the
2. Sin t dlSCOI’y in

@pear trees by

r for pear decline,

of mdetermmate

etlology the graft union, es-
pecially ng cultivars on or1enta1
rootstocks; by injecting a toxin which
causes defoliation or “psylla shock”;
and by excreting honeydew which
burns foliage, discolors fruit, and in-
terferes with harvest.

4. Pear psylla overwinter as mature

adults in protected situations in or-
chards and other vegetated areas.

three summer generatlons emerge to
lay their eggs on succulent pear foli-
age. The summer adults are smaller
and lighter-colored and develop from
egg to adult in about 30 days. In re-
sponse to decreasing day length upon
fourth-generation lwmph'i overwinter-
ing adults develop from September to
‘Qmemer and disperse widely by
flight from the pear orchards in which
they developed. Although the adults
can derive moisture from and oviposit
their eggs on other vegetation,
nymphal development to adult is pos-
sible only on Pyrus species.

5. Although the pear psylla is
known to have a number of predators
and parasites, populations of these

beneficial insects develop too late in
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the season to prevent economic dam-
age in commercial orchards. A pre-
daceous bug has been found to reduce
psylla populations in unsprayed or-
chards in Medford.

6. The pear psylla has become re-
sistant to a number of insecticides
that were formerly effective in its con-
trol. As each new compound became
ineffective for control, newer materials
have become available. Loow rates of
superior-type oils in summer cover ap-

plications have extended the effective-
ness of several insecticides to which
psylla have become resistant.

7. A dormant application against
overwintering adults before significant
egg deposition, followed by pre- and
postboom sprays of effective materials
at critical stages of psylla development,
is presently the only means available

for limiting psylla damage @beco-

nomic levels. & ¢
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