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Dendrolimus sibiricus System: Terrestrial

Kingdom Phylum Class Order Family

Animalia Arthropoda Insecta Lepidoptera Lasiocampidae

Common name larch caterpillar (English, China), Siberian moth (English), Siberian coniferous
silk moth (English), Siberian lasiocampid (English)

Synonym Dendrolimus superans sibericus , (Tshetverikov)
Dendrolimus laricis , Tschetverikov

Similar species

Summary The Siberian moth, Dendrolimus sibiricus is a severe pest in regions it inhabits
due to its role as a defoliator of conifer trees stands. It is native to Russia and
China but has spread outward to other parts of Asia and Europe. The damage
the Siberian moth causes to its hosts in its native range results in cascading
ecological, economic and social impacts. The risk of the pest being introduced
to regions with host species, either by natural or human-related dispersal, is
high. While it is likely that the pest may also pose serious risk to European
Russia, eastern and central Europe and North America, data suggests that
larvae can develop on most European conifers. The distribution of species to
the west of the Ural Mountains is prevented by mild winters.

view this species on IUCN Red List

Species Description
Eggs: The eggs are about 2.2 mm in length and 1.9 mm wide giving them an oval shape. They are initially light-
green turning creamy-white and finally become darken and spotted (Rozhkov, 1963).\r\n\r\n
Larvae: Larvae are approximately 55 to 70 mm in length, mostly black or dark brown with numerous spots and
long hairs (Rozhkov, 1963). The rounded head is brown with a speckled pattern. The dorsum is usually light,
silvery, with dark spots on each segment. There are tufts of blue hairs behind the first and second thoracic
segments. The second and third segments are marked with blue-black stripes. The dorsal marking of each
abdominal segment is hexagonal, and the ventral surface contains a series of fuscous spots (Rozhkov, 1963;
EPPO, 2006).\r\n\r\n
Pupae: Pupae are dark brown, 30-36 mm long. The head, thorax, and wing sheaths mat and abdomen are shiny.
Wing sheaths reach the fourth abdominal segment. Pupation occurs in cocoons spun with silk, needles and small
branches. Cocoon is gray or brownish, 70 x 12 to 15 mm, compact, rough, with inclusion of hairs.\r\n\r\n
Adults: Adult moths are 30-40 mm in length with a wing span of 40-80 mm. Female moths are bigger than
males. The adults are yellowish-brown or light gray to dark brown or almost black in color (Rozhkov, 1963). The
front wings have two dark transverse bands and a white spot in the centre. The hind wings are the same base
color as the forewings, though can be lighter or darker, with no any markings. \r\n\r\n
Please see PaDIL (Pests and Diseases Image Library) Species Content Page: Siberian silk moth Dendrolimus
sibiricus Chetverikov (Lepidoptera: Lasiocampidae) for high quality diagnostic and overview images
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Notes
There has been some disagreement over the true identity of this species and its proper scientific name (EPPO,
2006). Most taxonomists have considered the Siberian taxon as a subspecies of the Japanese taxon D. superans
and used the combination Dendrolimus superans sibiricus (Dubatolov & Zolotuhin 1992; Zolotuhin 1995;
Chistyakov, 1999). However recent genetic analysis of Dendrolimus species allowed separation of D. sibiricus
and D. superans into two different species (Mikkola & Stahls, 2008). Thus, only D. sibiricus is reported on in this
profile.

Lifecycle Stages
Under natural conditions, the moth’s life cycle usually requires two to three years, with larvae having from five
to seven instars (usually six) ( Boldaruev, 1969; Rozhkov, 1963 ). An 15:9 h L:D photoperiod generates diapause
in this species (Geispitz, 1957 ) and diapausing larvae overwinter once or twice (Boldaruev, 1969; Rozhkov,
1963). In the pest’s range, most adults appear and lay eggs in the middle of June to the beginning of July. In the
first year, larvae develop to the third or fourth instar before coiling up in the litter and overwintering. They
emerge in early spring of the next year and feed extensively to complete their development in June (Rozhkov,
1963). However many larvae also enter into a ‘summer diapause’ (i.e. a period of slow development of the third-
to fifth-instar larvae in the tree crowns) and overwinter in the forest floor in the fourth or fifth instar to complete
their development in the third year (Baranchikov & Kirichenko, 2002). Such a complex life cycle requires 5 to 11
months of active larvae development.

Habitat Description
Dendrolimus sibiricus may be closely associated with biomes characterized as: boreal forests, temperate
grasslands, temperate broadleaf and mixed forests and temperate coniferous forests (Davis, French & Venette,
2005). The pest attacks either stressed (i.e. drought) or healthy trees (Rozhkov, 1965; CFIA, 2006). Outbreaks
have been reported in five-needle pine, fir, larch and spruce forests (Boldaruev, 1955; Rozkov, 1963;
Baranchikov, Kondakov & Petrenko, 2001). However, occasional damage on two-needle pine stands that are
typically avoided by moth cannot be ruled out (Epova, 1999).\r\n\r\n
Outbreaks vary in size and extent depending on factors including population density, dispersal behaviour, forest
type, and host availability (Boldaruev, 1955; Rozkov, 1963; Davis, French & Venette, 2005). In Siberia maximum
mortality of forests caused by outbreaks is observed at elevations of approximately 200 meters and minimum
mortality at about 300 meters. This may reflect preferable altitudes of Siberian moth outbreak. The insect
inhabits latitudes higher than the historical northern limit of severe outbreaks, but the potential for catastrophic
outbreaks is limited by cold climate conditions (Kharuk, Ranson & Fedotova, 2007).

Reproduction
Females oviposit an average of 150-400 eggs and a maximum of 800 eggs (Rozhkov, 1963; EPPO, 2006; CFIA,
2006). Eggs are laid soon after mating singly or in clusters on needles or thin twigs, mainly in the lower part of
the crowns. During outbreaks eggs are laid throughout the tree and also on bushes, grass, logs and rocks
(Rozhkov, 1963; CFIA, 2006). The incubation of eggs takes 9 to 22 days (Rozhkov, 1963; Davis, French &
Venette, 2005).
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Nutrition
Dendrolimus sibiricus exclusively damages conifers from Pinaceae family (Boldaruev, 1969; Rozkov, 1963;
Kirichenko & Baranchikov, 2007). The conifers from other families: Taxaceae and Cupressaceae are inedible for
the larvae (Kirichenko et al., 2008). Host plant suitability for the larvae is genus-specific and does not depend
much on the host species which the pest develops on in natural range (Kirichenko & Baranchikov, 2007, 2008).
\r\n\r\n
The suitability of host plant genera decreases in order: Larix, Abies, five-needle Pinus spp., Picea to two-needle
Pinus spp. (Kirichenko & Baranchikov, 2007). Larvae typically feed on foliage in the crown of trees. First instar
larvae damage the edges of needles while older larvae consume entire needles (Baranchikov, 1987) and may
also eat the basis of buds, young cones and also bark of the first year shoots.\r\nIn regard to the European
conifers, Larix deciduas, and to North American conifers, Abies grandis, Pinus strobes and Pseudotsuga
menziesii, are the most suitable host plants for the insect, resulting in the highest larval survival and growth
rates (Kirichenko et al., 2008; Kirichenko, Baranchikov & Vidal, 2009). Douglas fir P. menziesii is an entirely new
host for the pest as genus Pseudotsuga does not exist in the natural range of the moth (Kirichenko et al, 2008).
The larvae are also able to damage conifers from genera Cedrus and Tsuga, which do not occur in the pest’s
range (Kirichenko et al., 2008).

General Impacts
The potential impact by Dendrolimus sibiricus within an infested area is high, including direct damage to
coniferous plantations and forests resulting in wood losses, environmental damage to natural forests resulting in
their death over large areas and social damage to people living in damaged areas (Furiaev, 1966; Baranchikov,
Kondakov & Petrenko, 2001; Orlinskii, 2001). Outbreaks of the pest incite a disruption of the continuum of forest
succession by causing significant mortality in the overstory and understory conifers causing the abortion of the
future seed crop (Buck, 2008).Within its natural range, the moth has caused serious damage to thousands of
hectares of forests (Baranchikov & Kondakov, 1997). During the last outbreak alone, in 1999–2002 in the
Republic of Yakutia (Russia), more than 8 million hectares of larch stands were damaged (Vinokurov & Isaev,
2002). Weakened and stressed trees are attacked by secondary pests, which ultimately results in forest death
and subsequent predisposition to fires (Furiaev, 1966; Isaev, Rozhkov & Kiselev, 1988).

Management Info
Preventative Measures: To prevent introduction of Dendrolimus sibiricus by international movement of
commodities; plants for planting and cut branches of host plants from the infested areas should be free from soil
according to OEPP/EPPO. In addition, such commodities could originate in a pest-free area, be produced in
protected houses, or fumigated, or imported during winter. Wood should be debarked or heat-treated, or
originate in a pest-free area, or be imported during winter, and isolated bark should be treated to destroy
contaminating insects (EPPO, 2006). \r\n
Chemical: Adult males can be captured using pheromone traps containing specific pheromones (Klun et al.,
2000; EPPO, 2006). \r\n
Biological: Under non-outbreak conditions, natural enemies of this species (the egg parasitoids Telenomus
tetratomus, Ooencyrtus pinicola and Trichogramma dendrolimi, the larval and pupal parasitoids Masicera
sphingivora, Blepharipa schineri and Rhogas dendrolimi, the microorganisms Bacillus dendrolimus, Bacillus
thuringiensis, Beauveria vassiana, polyhedrosis viruses and some other viruses) play an important role in the
regulation of its population density (Kolomietz, 1962; Boldaruev, 1969; EPPO, 2006).

Pathway
All stages of the life cycle of Dendrolimus sibiricus can be transported on plants moving in trade, particularly
plants for planting and cut branches (EPPO, 2006).

Principal source:
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