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San Jose scale is a key pest in amost al the fruit
growing districts of the United States. It was introduced
to Californiafrom Chinaon flowering peach in the early
1870s and soon became a serious pest in the San Jose
area. By the late 1890s it had spread to all parts of the
United States.

The scaleis atiny insect that sucks the plant juices
from twigs, branches, fruit and foliage. Although an
individual scale cannot inflict much damage, asinglefemae
and her offspring can produce several thousand scalesin
one season. If uncontrolled, they can kill the tree aswell
as make the fruit unmarketable.

San Jose scaleisaproblem particularly inlarge, older
treeswhereit isdifficult to achieve good spray coverage,
but young, unsprayed trees may also be vulnerable. The
pest has become of increasing concern to the Northwest
tree fruit industry due to the importance of exports, as
phytosanitary regulations bar infested fruit from some
countries.

Although scale lives primarily on the tree bark,
surviving under scalesand in crevices, thefirst indication
itisin the orchard may be small red spots on the fruit or
leaves.

Hosts : San Jose scale is most destructive on apple and
pear, but it can be a serious pest of sweet cherry, peach,
prune and other treefruits. It also attacks nut trees, berry
bushes and many kinds of shade trees and ornamental

Applefruit infested by San Josescale

shrubs. Infestationsin backyard or wild trees can spread
to nearby orchards.

Life stages :

Crawler: Thefemale San Jose scal e producesliveyoung.
The newly hatched crawler of either sex isyellow. It has
six legs, two antennae and abristle-like sucking beak that
isalmost threetimesthelength of itstiny, oval body. The
crawler seeks a suitable site to settle and immediately
begins to secrete a waxy covering over its body, which
hardensinto ascale. The scale turns from white to black
and then to gray and goes through several molts before
maturing. The differencesin sexes become apparent after
the first molt, although the scales covering them are
identical. The females are smaller and rounder than the
males and have lost their eyes, legs and antennae. The
males have eyes but no legs or antennae.

Adult: The mature male is a very small, yellowish-tan
insect with wings and long antennae. The female is
wingless and legless, and its yellow body is soft and
globular. The covering of afull grown femaleis about the
size of apin head, with a central, nipple-like bulge. The
colour is often obscured by a sooty fungus.

Femalescales(covering removed)
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San Jose scale adult male

Lifehistory : San Jose scale has two generations a year
in Washington. It overwinters in the black-capped,
immature stage. Being unable to move, the scales must
survive wherever they happen to be on the tree, and in
severewintersmany may bekilled. Scalesthat arefurther
devel oped than the black-cap stagein thefall are usually
killed by cold weather. Increased scale problems can be
expected after mild winters. Inthe spring, surviving scales
continue to mature.

San Jose Scale Life History

April May June July Aug. Sept. Oct

San Jose scale overwinters in the
black-capped crawler stage. There are two

overlapping generations a year. During the
summer, all stages can be found on the tree
at the same time. Timings are based on
observations in Washington.

After devel oping through larval and pupal stages, the
males mature and back out from their scales about 4 to 6

weeks after birth. Adult malesfly for only afew daysand
are capable of matingimmediately with thefemales, which
remain under their scales. Female scales release a
pheromone to attract males for mating. Each female
produces several hundred live crawlers over a 6-week
period. Timing of the different stages variesfrom year to
year, depending on temperatures. Usualy, crawlersof the
first generation appear in early June and may continueto
be produced until early August.

The young crawlers move over the plant during the

first few hours of their lives. They can be carried to other
trees by the wind, on the feet of birds, on the clothing of
farmworkersor on orchard equipment. Within afew hours
they settle on the bark, leaves or fruit, insert their long,
bristle-like beaks, and begin feeding and forming ascale
covering. Females of the first generation mature in late
July, and second generation crawlers appear in August.
Thetwo generations often overlap, and during the summer
all stages can befound onthetreea the sametime. Second
generation crawlers continueto be produced until October
or November.
Damage: If neglected, scale popul ations can quickly grow
into aproblem because theinsect multipliesso rapidly. An
infested apple can have 1,000 or more scale on it. A red
spot will appear around the scales asthey start to feed on
thefruit, and often the feeding causes aslight depression.
The spotsareabrilliant red at first, but asthe fruit grows
and the spots increase in size, they fade to light red or
pink. Onred apples, spotsaredifficult to see. Treesinfested
with San Jose scal e produce small, immature apples, and
infested apples do not colour properly. If the trees are
serioudy infested, the applescrack and haveamusty smell.
The pest can be detected in an orchard bin or in the packing
house by the odour.

Scale on Delicious apple (early season)
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Besides making fruit unmarketable, San Jose scale
killstwigsand limbs. If not controlled, it cankill thetree.
More commonly, infestations of San Jose scale are light
in commercia orchards. A small number of scales will
infest an occasiond fruitinor near thecalyx. Thesescales
may be difficult to locate on the sorting table. Packed
fruit may berejected, particularly in export markets, if it
has scale or markings from scale feeding.

San Jose scale black cap stage overwintering on apple twig

Monitoring : It is usually not practical to sample to
determinedensity or potential for fruit infestation, because
the pest is seldom distributed uniformly throughout atree
and may infest only a few trees in an orchard block.
However, if scale-infested fruit are found after the first
generation of crawlers have settled, measures against the
second generation areindicated.

Scalemay be noticed during pruning or onfruit asitis
harvested. In cherry orchards, leaves of scale infested
treesdo not drop in fall, making it easy to detect infested
areas of the orchard. Mark infested areas as they are
noticed so they can be given special attention when control
treatments are applied. Place two-sided sticky tape on
small limbsin infested areasto determine when crawlers
are active, or use the degree day model to time summer
sprays.

Adult male flight can be monitored with pheromone
traps. However, it has been difficult to relate trap catch
with potential fruit damage. A biofix can be established
using thetraps, and devel opment can be predicted usinga
degree day model (see section on Management below).
Biological control : Several parasites and predators
attack San Jose scale. In Washington, the parasitoids
recorded from San Jose scale include Encarsia

perniciosi andAphytis Proclia Although they destroy
many scal es, they do not provide enough control to prevent
damage. Natural enemies may become numerous in

orchards that are not sprayed with insecticides, but even

under these conditions biological control has not been

adequate. Currently, biological controls are only a
supplement to chemical control.

M anagement : San Jose scalewasthefirst knowninsect

in the United Statesto show resistance to a pesticide. Its
resistance to lime-sulfur was reported in Washington in

1908. It caused tremendous damage and killed many trees
before better chemical controls were found. Scale can

develop rapidly in young, unsprayed trees, and scattered

trees in the orchard may become encrusted with scale.

New plantings should be checked annually. Where young

treesareinterplantedin old infested orchards, they quickly
become infested. In older orchards, infestations may be
spread to thetop of thetrees by birdsand may go unnoticed
for several yearsuntil scalesarevisible on the fruit.

The best approach to orchard protectionisto prevent
scales from becoming established. This can be done by
treating the orchard annually before bloom when buds
are beginning to open and good spray coverage of the
tree can be achieved. If infestations become heavy,
particularly on older, largetrees, theinsects may get under
bark scales or on top of high leaders where they are
difficult totarget. Additional sprays, possibly by hand gun,
may be needed for a few years to reduce populations.
Summer spraysdirected at the crawler stage help protect
fruit but usually do not control infestations. For thisreason,
they are a supplement to the early season spray, not a
substitute.

A degreeday modd ishelpful for timing crawler sprays
in June. The lower and upper developmental thresholds
of San Jose scale are 51°F and 90°F. A degree day based
on these thresholds is available. The model should be
started at first male scale capture in a pheromone trap
(thebiofix). Because malescaleflight isdifficult to monitor
accurately in commercial orchards, the regionally
established biofix for codling moth is often used to start
the San Jose scale model, as the flight of both insects
commonly begins on the same day. If neither biofix is
available, start the model at full bloom of Red Delicious.
Apply sprays aimed at crawlers between 400 and 450
degree days after biofix. This timing is usually close to
the second cover spray for codling moth. The degree day
table showstherelationship between degree days and the
emergence of male scale and crawlers. It isimportant to
examine young trees not receiving afull spray program.
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Control of infestations in the early stages will not only
protect treevigor but will prevent them from spreadingto
other treesin the orchard.

Recommendations :

— For effective management of san jose scale,orchard
sanitation should begiventop priority. Sanitationisasimple
but important preventive measure of pest control.Even
simpleremoval of aternative hosts,weeds,Volunter plants
and crop resiues greatly reducetheinfesting potential .

— Heavily infested branches should be pruned and
burnt/destroyed.

— Release parasitoids, Encarsia pernisiosus 2000
adults/infested tree once in spring in endemic areas
repeat release if necessary.

oil, Atso spray oil @2% during dormant season.

— Severe scale infestation under neglected orchard
management requires additional summer oil spray
@0.05% or Choloropyriphos @1ml/litre of water.Pray
is to be synchronised with crawler emergence which
would vary at different locations.

— Apple nursery should not be raised in infested
fields.Soil should be treated thoroughly with
Carbofuran’é g/m? before raising nursery.

As the main source of infestation in the orchard is
infested plant materia from nurseries,select healthy plants
from nursery and then before planting in the orchard,treat
them with chlorpyriphos 0.05 per cent.
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— Spray superior miscible oils like HP sray oil,Mak
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