SPECIES FACT SHEET

Common Name:  Salien plant bug
Scientific Name:  Criocoris saliens (Reuter, 1876)
Phylum: Mandibulata
Class: Insecta

Order: Hemiptera
Suborder: Heteroptera

Family:  Miridae
Subfamily: Phylinae

Tribe:  Phylini 
Conservation Status: 

Global Status (2001): G4 – Apparently secure
National Status (United States): NNR
State Status: Oregon (S2)

(NatureServe 2013).

Technical Description:  

Criocoris saliens is a terrestrial bug in the Miridae (plant bug) family. This family is the largest family of Hemiptera (true bugs), with approximately 1,750 species in North America and ~10,040 species worldwide (the Miridae comprise about 25% of the true bugs) (Triplehorn & Johnson 2005, Henry 2009). Members of the Miridae family are small, soft-bodied bugs, recognized by characteristics of the forewing (presence of a cuneus and only one or two closed cells at the base of the membrane) (Triplehorn & Johnson 2005). Like other heteropterans, the mouthparts are of a unique piercing-sucking type, and the basal portion of the front wing is thickened and leathery, while the apical portion is membranous.
The Miridae family is divided into eight subfamilies (Henry 2009). Criocoris belongs to the subfamily Phylinae, a group diagnosed primarily on the structure of male genitalia, which are distinctive in their possession of a sclerotized, rigid, non-inflatable vesica and the phallotheca attached to the posterior wall of the genital capsule rather than to the phallobase as in all other Miridae (Schuh 2013). The posterior wall in the female genitalia is simple and unornamented (Schuh 2013). 
The genus Criocoris includes ~13 species of small, plant-feeding bugs (Schuh 2013), only two of which occur in North America north of Mexico (Applegarth 1995). Criocoris saliens (also known in the literature as Strongylotes saliens, Criocoris canadensis, and Atractotomus flavotarsus) is a tiny bug readily distinguished by the scaly pubescence on the femora and by the distinctively thick basal half of the antennae (particularly the swollen second antennal segment in the male) (Henry 1985, Kelton 1980). In addition, VanDuzee (1912) highlights the female antennal coloration as distinctive of this species (first segment black, second segment black at base, becoming fulvous (yellowish/reddish-brown) towards apex).
Descriptions of the adult of this species are provided in VanDuzee (1912), Johnston (1939), and Kelton (1980), combined below: 
Body size: The female is somewhat larger and more robust than the male (Johnston 1939). Male length 2.6 mm, width 1.2 mm; female length 2.8 mm, width 1.44 mm (Johnston 1939). Kelton (1980) lists the size (not separated by sexes) as 2.59-2.80 mm long, 1.26-1.54 mm wide. 
Color and pubescence: uniformly black, somewhat polished, becoming fuscous on the elytra and almost testaceous on the apex of the head, base of the abdomen, and toward the apex of the tibia (VanDuzee 1912). Ventral side and femora black (Kelton 1980). Front and mid tibia pale for a short space near their apex; the tarsi soiled white, brownish at tip (VanDuzee 1912). Hemelytra black becoming obscure fuscous on the corium; membrane faintly smoky with a pale area exterior to the nervures, more pronounced at the apex of the smaller areole; the cells darker fuscous. Applegarth (1995) describes this as “false eye-spots” on the hemelytra. The wings are almost hyaline, iridescent, the nervures feebly distinguished (VanDuzee 1912). The whole surface of the insect is covered with deciduous scale-like appressed white hairs which are easily lost; the upper surface with a few short black hairs. The femora are covered with the same scaly pubescence (Kelton 1980, VanDuzee 1912). The color and pubescence are very similar in both sexes (Johnston 1939).
Head: Male head width 0.61 mm, vertex 0.36 mm. Female head width 0.7 mm, vertex 0.39 mm (Johnston 1939). Head swollen between eyes, produced, conical (Kelton 1980, VanDuzee 1912). Rostrum 0.98-1.05 mm long, scarcely reaching the posterior margins of the mid coxae (Kelton 1980, Johnston 1939).  

Pronotum: male length 0.56 mm, width at base 1.0 mm. Female length 0.61 mm, width at base 1.18 mm (Johnston 1939).
Antennae: Shape: first (basal) segment of the antennae enlarged in both sexes, much narrowed at base, especially in the male (Kelton 1980, VanDuzee 1912). Second segment in the male strongly swollen and thickly fusciform (spindle-shaped, tapering at both ends), wider than the basal segment and very slightly narrowed toward its apex. Second segment in the female much thinner; scarcely thickened toward the apex; as long as the pronotum. Third segment slender, two-thirds the length of the second. Fourth segment slender, shorter than the third. Lengths and widths of each antennal segments are provided in Johnston (1939).   Color: in the female: first segment black, second segment black at base, otherwise fulvous (yellowish/reddish-brown); third segment testaceous (dull brick red) becoming dusky towards apex. Antennae in the male: black with the third and fourth segments fuscous (dusky brownish grey), the third pale at base (VanDuzee 1912). 
Immature:  Mirid nymphs can usually be recognized from the nymphs of other heteropterans by the possession of a single dorsal abdominal gland, the opening of which is usually located on the suture between abdominal tergites 3 and 4 (Akingbohungbe et al. 1973). Other diagnostic characters of mirid nymphs include the possession of 2-segmented tarsi, a 4-segmented rostrum, and 4-segmented antennae. 
The 5th instar nymph of this species is described as follows (Akingbohungbe et al. 1973): bright red general coloration, fading to orange-yellow; tibiae and tarsi white with some infuscation (darkening). Dorsum bearing dark, erect bristles. Hind femora saltatorial (adapted for leaping). Male length: 1.5 mm, female length: 2.5 mm. Head width: 0.53 mm; width of vertex: 0.39 mm. Epicranial suture distinct; tylus projecting to the same level as or slightly beyond apex of antennal segment I. Rostrum 0.85 mm in male, 1.00 mm in female, extending well beyond the hind coxae. Antennal segment I 0.20 mm in length, thickened. Segment II three times longer than segment I, distinctly inflated in male and only slightly increasing in thickness towards the apex in female. Segment III equal or subequal to segment II, linear. Segment IV approximately 5/6 the length of segment III, linear. Pronotal width: 0.71 mm (Akingbohungbe et al. 1973).
See Appendix 4 for a photograph and illustration of the adult stage of this species. See Akingbohungbe et al. (1973) for an illustration of characteristics important in identifying 5th instar mirid bug, as well as an illustration of the dorsal abdominal gland opening in this species. 

Life History:   
Mirid bugs are known for their generally destructive feeding habits on host plant leaves and flowers. Like other plant-feeding hemipterans, they puncture plant tissues with their piercing mouthparts, and feed by sucking plant sap. Members of the subfamily Phylinae generally show strong host-specificity, feeding on only one or a few species of plants (Schuh 2013). Criocoris saliens feeds primarily on plants in the family Rubiacea, genus Galium (bedstraw). Henry (1985) reviewed the known host plants, listing Galium aparine (Knight 1941), G. boreale (Kelton 1980), and G. mollugo (Wheeler et al. 1983). In addition, this species has been found on Desmanthus illinoensis  (Fabaceae), and on Stenaria nigricans (=Houstonia angustifolia) (Rubiaceae) (Schuh 2013, Froeschner 1963). Rangewide, G. boreale appears to be the most commonly used host plant. For example, the Plant Bug Inventory (PBI) database contains 67 C. saliens records that have host plant information listed. Of these, 62 list G. boreale (Rubiaceae) as the host plant, two list D. illinoensis, and four list Galium (unidentified species) (Schuh 2013). Of the known host plants, the three Galium species are the only ones that occur in Oregon or Washington (USDA 2013).
   
The phenology of this species is not well-known. In temperate regions of the world members of the Phylinae subfamily are univoltine (one generation per year) (Schuh 2013). Known records in Oregon are from late June, August, and early October (OSAC 2013, Applegarth 1995). In Texas, it has been reported “breeding on” its presumed host plant (Stenaria nigricans) in April and May (Johnston 1939, Froeschner 1963). 

Many aspects of this species’ life history are in need of study including mating behavior, oviposition site selection, number of eggs laid, nymphal development, life span, and overwintering behavior. 
Range, Distribution, and Abundance:
Criocoris saliens is widespread across North America. In Canada, it is known from British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, and Quebec (Kelton 1980, Schuh 2013). In the United States it is widely distributed in the eastern states, occurring as far south as Georgia and Texas (Henry & Smith 1979, Wheeler et al. 1983, Applegarth 1995, Henry 1985). In the western United States, known records are from Idaho (near Moscow), Wyoming, Colorado, Oregon, California and Arizona (Schuh 2013; Applegarth 1995, OSAC 2013).

In Oregon, this species is known from the Coast Range (Tillamook County) and Willamette Valley (Benton County) (OSAC 2013). Applegarth (1995) notes that it is known from the Coast Range both north and south of the Eugene BLM District, although the latter records have not been accounted for (i.e., were not located during 2013 literature review and museum searches). 
BLM/Forest Service lands: This species is Documented on Siuslaw National Forest and suspected by Eugene BLM District. 
Habitat Associations:  
The habitat for this species in Oregon is described as Douglas-fir/conifer forests with Galium host plants present (Applegarth 1995). The USDA PLANTS database provides extensive information on the habitat requirements of Galium boreale, including a literature review of this species’ habitat associations in the Northwest (USDA 2013). In general, this species is found in a wide variety of coniferous, deciduous, and mixed forests in the West, with more specific associations reported in some regions. Like other Galium species, G. boreale favors moist but well-drained soils and tolerates a range of acidities and textures (USDA 2013).  
Threats:     

Threats to this species have not been documented. Since this species appears to rely on forested habitat with Galium host plants present, loss and fragmentation of forests are probably the main threats. The primary host plant for this species, G. boreale, is on the state endangered species list in two eastern states, where it is considered threatened by shading and competition due to natural succession and invasions of exotic plants (NHESP 2010). Fire may also threaten this species and its host plant, although the latter exhibits relatively quick fire-recovery due to robust rhizomes that are capable of withstanding even relatively severe fires (USDA 2013). 
Conservation Considerations:   
Inventory: According to Applegarth (1995), there is a possibility that this species may have been introduced to Oregon from the eastern United States. To date, it is known from very few (<10) collections in Oregon, probably due (at least in part) to a lack of sampling effort. Known records span from 1962 to 1989, and include both remote and urban sites. If this species is determined to be a conservation priority, further surveys are needed to evaluate the current status and habitat use of the species in the region. Surveys on BLM and Forest Service land in the vicinity of known records are recommended. 
Management: Protect all known and potential sites from practices that would adversely affect this species’ Galium food-plants or other aspects of its habitat. Manage known sites to prevent loss and fragmentation of woodland habitat, and encroachment of exotic vegetation. Selective cutting of trees or removal of invasive species may be appropriate. 
Research: Many aspects of this species’ biology are in need of study, including mating behavior, oviposition site selection, number of eggs laid, number of molts, development time, life span, number of generations per year, and overwintering behavior. 
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ATTACHMENT 3:   Map of known records in Oregon 
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Known records of Criocoris saliens in Oregon, relative to BLM and Forest Service lands. 

ATTACHMENT 4:   Photograph of this species  
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Criocoris saliens adult, dorsal view. Photograph by Ashley Clayton, used with permission.
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Criocoris saliens male, dorsal view. Illustration from Kelton (1980).
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Galium borealis, the primary host plant for Criocoris saliens.  
Photograph by Ben Legler, used with permission.
ATTACHMENT 5:   Survey Protocol for this species

Survey Protocol: 

Criocoris saliens 
Where:
Criocoris saliens is widely distributed across the eastern and southern United States but is rare in the Pacific Northwest, where it is known from just a few collections in Oregon (1962 to 1989). Known Oregon sites are in Benton County (Corvallis) and Tillamook County (Mt. Hebo) (OSAC 2013, Applegarth 1995). If this species is determined to be a conservation priority in Oregon, further surveys are needed to evaluate its current status and habitat use in the region. Surveys on BLM and Forest Service land in the vicinity of known records are recommended, e.g., on Salem District BLM land in the vicinity of Corvallis and on Siuslaw National Forest (near Corvallis and/or Mt. Hebo).
Surveys should target Douglas-fir/conifer forests with Galium host plants present (Applegarth 1995). Host plant information has not been recorded for Oregon records, but a number of species are listed range-wide (see Species Fact Sheet). Of these, Galium aparine, G. boreale, and G. mollugo are the only ones that occur in Oregon or Washington (USDA 2013). Since Galium boreale appears to be the most widely used host plant rangewide (Schuh 2013), Oregon surveys could target this species first.    
When: 

Adults of this species are probably best surveyed for in summer and fall. Known records in Oregon are from late June, August, and early October (OSAC 2013, Applegarth 1995), but the phenology of this species in Oregon is not well known.
How:

Surveys for this species are conducted by (1) visually inspecting host plants for plant bugs and (2) sweeping and brushing host plants using an aerial sweep net. Specimens can be removed from the net using an aspirator or by hand. After capture, voucher specimens should be placed immediately into a kill jar until they can be pinned. A field catch can also be temporarily or permanently stored in 75% ethyl alcohol but the alcohol will cause some colors to fade (Triplehorn & Johnson 2005). For long-term storage, adult specimens should be mounted on small triangular points by bending the tip of the point downward and gluing it to the right side of the specimen’s thorax, taking care to avoid embedding the beak, legs, and ventral side of the body in glue (Triplehorn & Johnson 2005). Juveniles are best preserved in vials containing 75% ethyl alcohol. Collection labels should include the following information: date, collector, detailed locality (including geographical coordinates, mileage from named location, elevation, etc.), and detailed habitat/host plant. Complete determination labels include the species name, sex (if known), determiner name, and date determined.

Juvenile stages look similar to adults, but are smaller, have less-developed wings, and may be difficult to distinguish from other species of Miridae. Identification is therefore best conducted using adult specimens, recognizable by their fully-developed wings. Field identification is possible by those familiar with heteropteran taxonomy, and can be accomplished by non-experts who have examined and become familiar with museum specimens. Field identification may be facilitated using photographs of the species and of common look alike species. This species is identified using characteristics provided in the Species Fact Sheet. Adult males, females, and 5th instar nymphs can all be positively identified. Confirmation of field identifications should be done by taxonomic experts with experience identifying Miridae. 
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