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Abstract. Scale insects are major pests of crops and ornamental plants, with Diaspididae,
Pseudococcidae, and Coccidae being the three most important families. They can cause economic
damage by sucking sap, injecting poisons, and transmitting viruses. Mealybugs and soft scales may
also cause indirect damage by excreting honeydew onto the plant surface. National phytosanitary
services conduct active inspections for these insects, and morphological identification is achievable,
but difficult. Diaspididae are a family of fast-breeding insects that suck plant sap and produce
a sticky material called pad, which attracts ants. Diaspididae is a type of sap-sucking insect that
affects hard-leaved orchids, citrus, ficus, and other plants. Females are aphids and generate wax that
provides a protective shield. The shield itself can be circular or extended and can range in color
from light to dark brown. Diaspididae produces eggs (up to 3000 pieces) under the shield, from
which very small, mobile young individuals hatch. Males have two front wings and can fly to other
plants; their life cycle is only a few days long.

Annomayusa. Hacexomble SBISIOTCS OCHOBHBIMH BPEIUTEISIMU  CEIILCKOXO3SHCTBEHHBIX
KyJIbTYp M JEKOpaTUBHBIX pacteHuid, npuuem Diaspididae, Pseudococcidae u Coccidae siBnstorcs
Tpems Haubosiee BaxxHbIMU ceMeiicTBaMu. OHM MOTYT HAaHECTH YKOHOMHUYECKUH y1iepO, BbIcachiBas
COK, BBOIA A4bl W ImI€pc€aaBasd BUPYCHI. My‘-IHI/ICTI)IG YCPBCUbI W JIOKHOMIMTOBKU TaKXE MOT'YT
HAHOCHUTBH KOCBEHHBIH YIIepO, BBIACTSIS MEIBSHYIO Malb Ha TIOBEPXHOCTh pacTeHus. HarmoHanbpHbIe
(duTOCaHUTApHBIE CIYKOBI TIPOBOJAT AKTUBHBIE NMPOBEPKU ITHX HACEKOMBIX, U MOpdomormyeckas
uAeHTUQUKAIMS JOCTHXKMMa, HO 3arpyaHeHa. Diaspididae — 310 cemeicTBO  ObICTpO
Pa3MHOXKAIOIMUXCA HACCKOMBIX, KOTOPBIC BBICACBIBAIOT COK paCTeHI/Iﬁ U TPOU3BOAAT MCEABAHYIO
nmajae, KOTopas NpUBIEKaeT MypaBbeB. Diaspididae mopaxaloT IKECTKOIHMCTHBIE OPXHUJIEH,
IIUTPYCOBBIE, PUKYCHI U Ipyrue pacteHns. CaMKu MPOU3BOAAT BOCK, KOTOPBI 00pa3yeT 3alluTHBIH
IUT. Cam OIUT MOXET OLITH KPYIJIBIM HWJIM BBITAHYTBIM, a4 €TI0 LBCT MOXCT BAapbUPOBATHLCA OT
CBETJIOro /10 TeMHO-KopuuHeBoro. Diaspididae oTknanpiBaet noa mutkoM sifna (qo 3000 mryk), u3
KOTOPBIX BBUIYIUISIOTCS OY€Hb MEJKHE ITOJBIIKHBIE MOJIOIAbIe 0coOM. CaMIlbl KpbUIaThle ¥ MOTYT
nepeneTaTh Ha IPyrue PacTeHUs; UX KU3HEHHBIH IIUKII JUTUTCS BCEr0 HECKOJIBKO JTHEH.
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Kniouesvie crosa: YCpBCUbI W MIIMTOBKHU, ACKOPATHBHBLIC PACTCHHA, ATOAHLIC KYIIBTYPBHI,
COCYyIIUC HACCKOMBIC-BPCAUTCIIN.

Scale insects (Hemiptera: Coccoidea) are major pests of crops and ornamental plants all over
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the world. Diaspididae (419 genera), Pseudococcidae (272 genera), and Coccidae (170 genera) are
the three most important families in terms of economic harm and number of genera. Scale insects
can directly inflict economic damage by sucking sap, injecting poisons, and transmitting viruses
that weaken the plant, decreasing fruit quality and output. Mealybugs (Pseudococcidae) and soft
scales (Coccidae) may also cause indirect damage by excreting honeydew onto the plant surface,
allowing sooty mold fungus to grow. Scale insects are also invasive pests that require quarantine in
certain countries, resulting in product rejection during international trade.

As a result, national phytosanitary services conduct active inspections for these insects, and
the presence of these insects is monitored by the majority of farm advisers. One of the most serious
issues in scale insect management is the difficulty in identifying them. Morphological identification
is achievable, but difficult: it necessitates a high level of competence and the inspection of adult
females, which are not usually available in the wild or in commercial items. Furthermore, even
when adult females are tested, distinguishing between highly similar species might be difficult.

Diaspididae are a family of fast-breeding insects. They suck plant sap and produce a delicious
sticky material called pad, which attracts ants. Diaspididae affects hard-leaved orchids
(Phalaenopsis, Cattleya, and Cymbidium), citrus, ficus, and other plants. The plant begins to
deteriorate as a result of Diaspididae influence: the leaves wither, become yellow, and fall off, and
the color of the leaves and flower shape alter.

Females are aphids, and they generate wax that provides a protective shield. The shield itself
can be circular or extended and can range in color from light to dark brown. The shield can range in
size from 0.5 mm to 5 mm. Diaspididae produces eggs (up to 3000 pieces) under the shield, from
which very small, mobile young individuals hatch. Females are immobile because they are securely
linked to the plant by a proboscis. The shield rises after the mother’s death, and the young
individuals scatter on the plant. Males, unlike females, can easily travel from plant to plant.

Pests are classified into two types based on the structure of the shield:

Diaspididae — a convex shield that is part of and attaches to the insect.

Pseudococcidae — shield flat, it may be softly picked up and lifted with a needle.

Diaspididae and Pseudococcidae are sap-sucking insects that reproduce quickly.

In urban settings, the armored scale insect Pseudaulacaspis pentagona infests mulberry trees
in disturbed landscape habitats (roadsides, parking lots) but not trees in forested habitats (woodlots).
Populations of P pentagona are contagiously distributed among mulberry trees in landscape
habitats [2].

Asexual or sexual reproduction is possible; some species are viviparous, while others lay
eggs. The newborn individual develops through numerous stages after emerging from an egg. They
are very little (invisible to the human eye), mobile, and can spread swiftly from plant to plant at
first, but then lose their ability to move and become overgrown with shield. Males have two front
wings and can fly to other plants; their size ranges from 1 to 2 mm; and their life cycle is only a few
days long. Females, unlike males, live for several months. Dispersal and colonization of new areas
by armored scale insects (Hemiptera: Diaspididae) is achieved by mobile first-instar nymphs, called
crawlers. Few studies have considered the actual mechanisms by which crawlers disperse, and
although crawlers are capable of actively wandering over short distances (generally <l m), their
dispersal over longer distances has been thought to be wind-mediated. Here, we present evidence of
a potentially more important means of dispersal over longer distances (>1 m) [1, 5].

Pests do not infect well-developed, healthy plants that produce insect repellents. Infected
plants are weak and highly nitrogenous, as a result of inappropriate care (light, improper watering,
too hot or too cold air, etc.). Plant sap undergoes various changes that offer optimal circumstances
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for pest multiplication, which is especially problematic in the winter owing to limited sunshine and
dry air. Armoured scale insects (Sternorrhyncha, Coccoidea: Diaspididae) are sap-sucking
hemipterans with certain distinguishing characteristics when compared to other scale insect family
groups. They, for example, have a blind gut with no direct connection between the stomach and the
anal orifice, and hence do not produce honeydew, a delicious secretion. In order to mitigate this,
their bacteriomes contain vertically transmitted endosymbionts that aid in the manufacture of
essential nutritional components (e. g., amino acids) that are missing from the plant sap that they
consume.

Figure 1. Hemiptera: Diaspididae [8] Figure 2. Hemiptera: Diaspididae [8]

Scale insects are a complex collection of primarily sap sucking insects that include at least
30 families and around 8,000 species. These insects feed on the leaves and branches of a variety of
beautiful plants produced in gardens and nurseries. They cling to plants and feed by sucking fluids
with straw-like mouthparts. Scale insects are classified into two types: armored scale and soft scale.
The differentiation is significant because the behavior and management styles of the two groups
differ. Both groups live beneath waxy coatings that keep predators, parasitoids, and insecticides at
bay. Soft scales secrete a waxy covering over their bodies that cannot be removed. During their life
cycle, soft scales emit sugary honeydew and may travel from branches to leaves. Diaspididae, or
armored scales, is the most species-rich family of scale insects, with over 2,400 known
insects [4, 6].

Armored scales are also among the most challenging nursery pests to handle since they cause
considerable plant damage, and their “armor” makes them difficult to manage successfully. They
have overrun every continent except Antarctica and are among the world’s most invasive insects.
Euonymus scale, tea scale, oystershell scale, Japanese maple scale, false oleander scale, poplar
scale, and juniper scale are some of the most frequent armored scale species in nurseries. The list
will differ depending on your location and the crops you cultivate [7].

Most armored scale species have many generations per year and overwinter mostly as first
instar nymphs and adult females. Crawlers are legged, mobile nymphs that roam about hunting for
new areas to feed after hatching from eggs. In the case of females, these crawlers remain
permanently attached to the host plant. Males seek for females to mate with once they reach
maturity. Crawlers are the sole mobile life stage, and they colonize plants during this brief period.
Except for crawlers and adult males, armored scales have no visible appendages and spend their
entire lives feeding in the same location. Sexual or parthenogenetic reproduction is possible. Some
species are oviparous (laid eggs), while others are viviparous (have living young). Some armored
scales exclusively attack branches, while others attack foliage or fruits. A severe armored scale
infestation can weaken or destroy a tree or plant. When certain scale species are plentiful, they
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weaken the plant and cause it to grow slowly. affected plants show signs of water stress, their leaves
become yellow and drop prematurely, and plant sections that remain extensively affected may
perish. The dead brownish leaves on scale-killed branches may survive, giving plants a burned
appearance. Even if the scale does not harm the plant by producing honeydew, the sticky faeces,
sooty mold, and ants attracted to honeydew can disturb people.

Chemical control. Because most contact pesticides cannot penetrate the waxy layer on scale
nymphs and adults, these insecticides only control the crawler stage. Systemic products containing
dinotefuran, acetamiprid, or thiamethoxam, on the other hand, will aid in armored scale
management [3].
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