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lay their eggs on the winter host. Generally speaking, aphids multiply most rapidly
under warm, dry conditions. ’

Economic importance: Whilst the direct damage caused by huge populations of
aphids feeding on any fruit tree can be quite considerable, their greatest danger lies
in their ability to transmit virus diseases, Perhaps the best known of the viruses
commonly associated with aphids are leaf rol] and mosaic of potatoes (vectors —
Myzodes persicae and others) and virus yellows of sugar beet (vectors — Myzodes
persicae, Doralis fabae). In addition, a2 number of virus diseases of fruit, particularly soft
fruit, have, during the past few years, been recognised as being spread by aphids.

Control: During the dormant season the eggs may be destroyed by spraying with 19/,
Selinon (1 kg. product per 100 litres water) using a drenching spray, or Folidol Oil
(0.05%/0 Folidol-E 605 active ingredient), at the delayed dormant stage (bud-swelling).
Spraying during the growing season is best carried out just before blossoming, using
one or other of the following products: Folidol-E 605, Folidol M (20 g. active ingredient
per 100 litres water), Metasystox(i), Metasystox R, Systox at 0.025 9/ or Metasystox at
0.05 %o (active ingredient in each case). The systemic Metasystox products and Systox
are particularly effective against the leaf curling aphids.

Gusathion or Gusathion A used for the control of codling moth will also destroy any
aphids which may still be present at that time of year.

Scale insects

Eulecanium corni (Bché.) March. Brown scale \/

European fruit lecanium
Lecanium corni, L. coryli, L. robiniarum, Eulecanium xylostei

(Napf- oder Zwetschgenschildlaus; Lécanium du cornouiller, Lécanium de la vi ne;
Cochinilla de Ia vid; Lapa da videira) 4 M&“.
Lepidosaphes ulmi L. bklﬁse]_sga!g
Mytilaspis pomorum, Mytilococcus ulmi, Coccus ulmi, Aspidiotus pomorum

(Kommaschildlaus; Pou virgule, Kermes virgule, Cochenille virgule; Serpeta, Escama
ostién, Coma, Queresa ceniza; Cochonilha virgula, Escama mexilhzo)

—..

Phenacocecus aceris (Sign.) CKll. Apple mealybug
(Schmierlaus; Cochenille blanche i Cochinilla harinosa)

Pulvinaria vitis L. Grape scale
P. betulae Woolly currant scale

(Wollige Napfschildlaus, Wollige Rebenschildlaus; Cochenille floconneuse de la vigne,
Cochenille rouge de la vigne; Cochinilla algodonosa de la vid)

Quadraspidiotus perniciosus Comst. San José scale
Comstockaspis perniciosa, Aspidiotus perniciosus, Aonidiella perniciosa
(San José-Schildlaus; Pou de San José, Cochenille de San José; Piojo o Cochinilla de

San José) Nt

TDV iISAM
296

Kutliphanesi Arsivi

NO T\~ 3 /5



§ Plate 45

Scale insects

1) Eulecanium corni in different stages of development 2) Phenacoccus aceris on
grape vine 3) Pulvinaria vitis on grape vine 4) Lepidosaphes ulmi 5) Phena-
coccus aceris on gooseberry 6) Three species of covered scales in different stages of
development on bark of fruit tree. Illustrations 1—6 in natural size. Inset (greatly

magnified): Section showing a) Epidiaspis betulae b) Quadraspidiotus ostreaeformis
©) Quadraspidiotus perniciosus !



Plate 46
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Quadraspidiotus perniciosus

1) Injury on apple 2) Magnified section showin

on the right, scale folded back disclosing ma

g different stages of deve:lopment,-
4) Infestation on currants
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ture female 3) lnjury‘on pear :
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Eriosoma lanigerum

1) Woolly aphid colony 1a) Young colony 2) &, lanigerum, wingless,

Plate 47

with waxy

exudations (greatly magnified) 3) & lanigerum, winged (greatly magnified)

4) Cankerous galls produced as the result of woolly aphid feeding



Quadraspidiotus ostreaeformis Curt, Opystershell scale

European fruit scale
Aspidiotus  ostreaeformis, A. tiliae, A. bippocastani, A. oxyacanthae, Diaspidiotus
ostreaeformis

(Zitronenfarbene Austernschildlaus; Cochenille ostréiforme; Cochinilla ostriforme)

Epidiaspis betulae Bir. Italian pear scale
&. leperii, E. piricola, Diaspis pyri, D. fallax, D. leperii
(Rote Austernschildlaus; Cochenille rouge du poirier; Conchuelita blanca o Cochinilla
gris del peral; Léndea das fruteiras, Fscama da pereira)

Injury: Scale insects may usually be found feeding on the stems and branches of fruit
trees and bushes and vary considerably in shape and size. When large numbers are
present whole branches may shrivel up and die. Young plants can be seriously stunted.

Cause: The various species of scale insect. They may be divided into three groups
for ease of recognition, as follows:

1. Covered scales (mussel, oystershell and San José scales)

In this type of scale insect the shell can be lifted off the body like a cover. With the
exception of the San José scale ( Quadraspidiotus perniciosus) which is viviparous, all the
commoner species lay eggs. The oystershell and Italian pear scales (Quadraspidiotus
ostreaeformis and Epidiaspis betulae) have roundish shells whereas the mussel scale
(Lepidosaphes ulmi) has a more elongated shell, as the name suggests, roughly the shape
of a mussel. The two first-named species overwinter in the larval stage and the mussel
scale as an egg under the shell of the dead Parent insect. These three species have
only one generation a year in Central Europe.

2. Attached scale insects (brown scale, woolly currant scale)

Unlike the covered scales, the shell is not removable but js formed from the thickened
epidermis of the insect’s badk. The best known species in this group is probably the
brown scale (Eulecanium corni). It increases very rapidly, particularly where routine

spraying is not carried out, and can be a serious pest on plums, damsons and grapes. The

female scales, which are a rich brown colour, are flat at first but soon become hemi-
spherical in shape. The eggs are laid, up to 3,000 at a time, underneath the shell. They
hatch in the autumn and fix themselves to loose bits of bark until the following spring.
There is usually only one generation per season out of doors. This particular species
secretes large quantities of honeydew on which a thid sooty mould develops.

The woolly currant scale Pulvinaria vitis occurs chiefly on grapes and currants. The
name is derived from the white woolly material secreted by the female, which makes
the insect very conspicuous. The eggs are laid in a mass of this “wool” from late spring
onward. On hatching, the larvae move around for a while and then settle down to feed,
when the skin'on the badk begins to harden and form a shell,

3. Soft scale insects (Phenococcus spp.) 1

In Europe the soft scale insects, which have no protective shell, ari': principally a pest
of ornamental plants. The genus Phenococcus (mealybugs) does, however, attadc grapes
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and soft fruits, too. For scale insects on grapes see page 334. Scales on tropical and sub-

tropical plants are dealt with separately on pages 402, 421, 447, 469, 470—476, 482.
For soft scales under glass see page 509. '

Economic importance: Scale insects can cause serious damage. They increase so
rapidly that the plant is soon covered with a layer of scales. In addition to sucking the

sap, toxic substances are frequently injected into the plant, so that serious stunting and
in some cases death results.

Control: As scale insects are usually more damaging on plants which are already weak

and sidy, it is important to improve their general condition before carrying out control
measures.

During the dormant season, a spray of 1% Selinon (1 kg. of product per 100 litres of
water) or in the case of San José scale a 1.5 solution should be applied, followed by
a spray of Folidol Oil (0.05% Folidol-E 605 active ingredient) between bud swelling
and bud burst. To prevent a build-up from occurring during the season, Folidol-E 605
(20 g. active ingredient per 100 litres water) may be added at regular intervals to the
pre- and post-blossom sprays. Established infestations may be destroyed during the
growing season by applying Folidol-E 605 (50—70 g. active ingredient per 100 litres
water). Gusathion is also very effective for this purpose.

Brown scale is best controlled by spraying pre-blossom with Folidol-E 605 (20 g. active

ingredient per 100 litres water) before the newly hatched larvae have formed a
protective scale.

NOTES:
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\_ Quadraspidiotus perniciosus Comst, San José scale
Comstockaspis perniciosa, Aspidiotus perniciosus, Aonidiella perniciosa

(San José-Schildlaus; Pou de San José, Cochenille de San José; Piojo o Cochinilla de
San José)

Injury: The insects, which are a greyish colour surrounded by a red ring, are found
all over the tree, on the twigs, leaves and fruits. In severe cases tLe trees appear as
if they were covered with ash. To begin with, the tips of the young shoots die badk but
later whole branches or even trees may die. Apples, pears and currants are most
readily attacked.

Cause: The San José scale ( Quadraspidiotus perniciosus). The females produce living
larvae, which are pale yellow in colour and about 0.2 mm. in length, They move about
at first but soon settle down to feed and begin to form the scale. At‘the first moult the
female scales lose their legs, feelers and eyes and become incapabl{‘: of moving. After
one or more further moults they reach their full size which may be up to 1.5 mm. in
diameter. The male scales are elliptical in shape and have eyes, legs, feelers and wings
but, unlike the females, have no feeding proboscis. Each female produces between 100
and 400 larvae. In Central Europe there are two, or at the most three, generations a
year but in other parts of the world there may be as many as four or five, In Central
Europe they overwinter in the immature stage. San José scale originally came from
China but was discovered near San José in California during 1872. From there it has
R spread to most of the fruit growing countries of the world,

Economic importance: The San José scale is one of the most serious pests of fruit
crops and in Germany alone has caused enormous damage since 1942. In addition to
ruining the trees and rendering the fruits unsaleable, the cost of inspection and control
measures is considerable.

Control: In Germany, the presence or suspected presence of San José scale in an
orchard must be notified immediately to the appropriate pest control authority. During
the dormant season 1.5 /o Selinon (1.5 kg. product per 100 litres wafer) is recommend.
ed. Equally successful is a bud swelling application of Folidol Oil (0.05 % Folidol-E 605
active ingredient). During the growing season Folidol-E 605 should/be used at a con-
centration of 30 g. active ingredient per 100 litres water. If this high concentration
is used for the control of codling moth (see page 310) at the recommended timings
both pests will be controlled at the same time. In fact, if routine applications of

Folidol-E 605 are made for control of other pests San José scale is rar#:ly serious. - :

»~

Gusathion (50—75 g. active ingredient per 100 litres water) is alsp effective againsf‘r"' )

this pest. 1
|
|
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Eriosoma lanigerum Hausm. Woolly apple ?phid, Woolly aphid
American blight

Apbis lanigera, Myzoxylus mali, Schizoneura lanigera, Eriosoma mali, €. lanata, E. ulmi

(Blutlaus; Puceron lanigére; Pulgén lanigero, Pulgén de sangre; Pulgio lanigero)

Injury: The first sign of this pest is a white, woolly down which appears on the shoots,
twigs and in cracks in the bark. The reddish coloured aphids live beneath this “wool”
which acts as a protective covering. Young shoots, cankers and unprotected wounds
are most readily attacked. Corky galls are formed on the infested parts due to the
feeding activities of the insects.

Cause: The damage is caused by the woolly apple aphid (Eriosoma lanigerum), and the
white “wool” is produced by the secretion of a waxy substance. The aphid overwinters
in wounds, cankers and, in some areas, on the base of the trunk and the” root itself.
Very little wool is secreted at this stage so the insect is not conspicuous, Winged forms
are produced during the summer and these fly or are blown onto adjacent trees where
they set up fresh colonies. Woolly apple aphid is usually more serious in a warm season. It
originated in North America and was imported into Europe towards the end of the
18th century,

Economic importance: In severe cases where extensive cank+ring occurs, whole
branches may be killed and the tree stunted. The woolly apple aphid is also sometimes
troublesome in tree nurseries where it may attadc newly grafted stocks and render them
unsaleable. Some varieties are more susceptible than others.

Control: Control measures are most effective if carried out duqing the pre-blossom

period before the insect has had time to produce its waxy protective covering. It is, -

therefore, recommended that a spray of Folidol Qil (0.059, Folidol-E 605 active in-
gredient) be applied at the mouse-ear stage. For later sprayﬁ‘ use Folidol-E 605,
Folidol M (30g. active ingredient per 100 litres water) or Gusathion (40—50g.
active ingredient per 100 litres water). Metasystox at 0.05% and Metasystox(i) or
Metasystox R at 0.025 % (active ingredient in each case) are also effective. During the
growing season when the “wool” is present, high volumes and high pressures are re-
commended. i"
In nurseries, a dressing of Folidol Dust is particularly effective. |
In addition to carrying out the above control measures it is advisable to dress any
large wounds and pruning cuts with a wound paint or canker cure to prevent woolly
apple aphid from becoming established. |
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