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NOTE: The following report does not currently contain information relevant to the 51 plant species listed in Table A-21.A. Once attribute data for these species has been collected, the document and supporting information will be updated. 

Table A-21.A. Listed plant species not described in ATTACHMENT 1-21. 
	Entity Id
	Species Name
	Common Name

	555
	Gilia tenuiflora ssp. hoffmannii
	Hoffmann's slender-flowered gilia

	556
	Hackelia venusta
	Showy stickseed

	1407
	Cyperus neokunthianus
	No common name

	1525
	Consolea corallicola
	Florida semaphore Cactus

	1636
	Cyanea purpurellifolia
	No common name

	1881
	Helianthus verticillatus
	Whorled Sunflower

	2211
	Harrisia (=Cereus) aboriginum (=gracilis)
	Aboriginal Prickly-apple

	2458
	Ivesia webberi
	Webber Ivesia

	3020
	Cyrtandra hematos
	Ha`iwale

	3116
	Portulaca villosa
	Ihi

	3592
	Phyllostegia brevidens
	No common name

	3784
	Sanicula sandwicensis
	No common name

	3990
	Gonocalyx concolor
	No common name

	3999
	Heritiera longipetiolata
	Ufa-halomtano

	4297
	Stenogyne kaalae ssp. sherffii
	No common name

	4712
	Digitaria pauciflora
	Florida pineland crabgrass

	5186
	Gardenia remyi
	Nanu

	5273
	Dalea carthagenensis floridana
	Florida prairie-clover

	5468
	Eriogonum soredium
	Frisco buckwheat

	5956
	Cyanea solanacea
	Popolo

	5991
	Cyrtandra waiolani
	No common name

	6176
	Festuca hawaiiensis
	No common name

	6303
	Cyanea profuga
	No common name

	6490
	Eriogonum codium
	Umtanum Desert buckwheat

	6617
	Hibiscus dasycalyx
	Neches River rose-mallow

	6672
	Arabis georgiana
	Georgia rockcress

	6782
	Festuca ligulata
	Guadalupe fescue

	7054
	Echinomastus erectocentrus var. acunensis
	Acuna Cactus

	7264
	Dichanthelium (=Panicum) hirstii
	Hirst Brothers' Panic grass

	7840
	Wikstroemia skottsbergiana
	No common name

	8347
	Cyrtandra gracilis
	No common name

	10222
	Cyanea duvalliorum
	haha

	10223
	Cyanea horrida
	haha nui

	10224
	Cyanea magnicalyx
	haha

	10225
	Cyanea maritae
	haha

	10226
	Cyanea mauiensis
	haha

	10227
	Cyanea munroi
	haha

	10228
	Cyrtandra ferripilosa
	haiwale

	10235
	Festuca molokaiensis
	No common name

	10479
	Bidens hillebrandiana ssp. hillebrandiana
	kookoolau

	10480
	Cyrtandra nanawaleensis
	haiwale

	10481
	Cyrtandra wagneri
	haiwale

	10483
	Schiedea diffusa ssp. macraei
	No common name

	10583
	Exocarpos menziesii
	Menzies ballart

	10584
	Santalum involutum
	No common name

	10585
	Sicyos lanceoloideus
	No common name

	10586
	Asplenium diellaciniatum
	No common name

	10588
	Cyanea kauaulaensis
	No common name

	10590
	Pritchardia bakeri
	Loulu

	10591
	Schiedea diffusa subsp. diffusa
	No common name

	10592
	Kadua haupuensis
	No common name




1. Introduction

The purpose of this document is to summarize available information for currently listed, proposed and candidate plant and lichen species from the US Fish and Wildlife Service and National Marine Fisheries Service.  The focus of this effort is to capture information that may be used in ecological risk assessments of pesticides to make species-specific effects determinations. This report focuses on defining parameters which may be used to estimate pesticide exposures to listed plants and lichens. This report also focuses on defining species characteristics that may be used to assess potential indirect effects to the species (e.g., pollination, fruit dispersal and habitat).

A formal quality assurance and quality control plan was implemented in the collection of species specific data. The instructions for extracting information are included in SUPPLEMENTAL INFORMATION 1 (Federally Listed Plant Attribute Database, dated 10/20/2015). SUPPLEMENTAL INFORMATION 1 also contains the completed database containing biological information on each listed plant and lichen species. 

At this time, there are a total of 855 plant and lichen species, subspecies or populations that are listed as threatened or endangered under the Endangered Species Act (ESA) that occur in the United States. In addition, there are 3 species that are proposed for endangered status, 1 species proposed for threatened status and 45 candidate species (Table A-21.1). This assessment does not consider species listed as “foreign”. This is because they occur outside of the action area for pesticide registrations in the US.

Table A-21.1. Number of Listed Plants/Lichens by Status.
	Status
	Number of listings

	Endangered
	701

	Threatened
	154

	Proposed Endangered
	3

	Proposed Threatened
	1

	Candidate
	45

	Delisted
	1

	Total
	905




2. Species considered in National Level Effects Determinations 

There are a total of 905 listings for plants and lichens that will be discussed further in this report and included in pesticide risk assessments. Of these species, 412 have designated critical habitats. The majority of the listed species or subspecies are in the orders Asterales (N= 163), Caryophylalles (N = 104), Lamiales (N = 92), and Fabales (N = 60). Table A-21.2 contains a list of the number of listed species or subspecies that are represented by each order. SUPPLEMENTAL INFORMATION 2 (Species Information) includes the full list of species that will be considered further in these assessments. 

Table A-21.2. Orders of Plants/Lichens that have Listed Species or Subspecies and the Number of Species or Subspecies in Each Order.
	Order
	Common names of species within order
	Number of listed species/subspecies

	Alismatales
	Arrowhead and pondweed
	4

	Apiales
	Carrot
	21

	Aquifoliales
	Holly
	2

	Arecales
	Palm
	10

	Asparagales
	Asparagus and orchid
	17

	Asterales
	Aster and daisy
	163

	Boraginales
	Borage, forget-me-not
	12

	Brassicales
	Cabbage, capers, mustard and nasturtiums
	48

	Buxales
	Boxwood
	1

	Canellales
	Chupacallos
	1

	Caryophyllales
	Carnation
	104

	Celastrales
	Bittersweet
	1

	Cornales
	Dogwood
	1

	Cucurbitales
	Begonia, squash, gourd and cucumber
	3

	Ericales
	Rhododendron
	42

	Fabales
	Legume
	60

	Fagales
	Beech, oaks, walnuts, hickories and birches
	3

	Gentianales
	Gentian
	39

	Geraniales
	Geranium
	5

	Hymenophyllales
	Ferns
	1

	Isoetales
	Quillwort
	3

	Lamiales
	Mint
	92

	Laurales
	Laural
	1

	Lecanorales
	Lichn-forming fungi
	2

	Liliales
	Lilly
	16

	Linales
	Flax
	2

	Lycopodiales
	Clubmosses, firmosses, spikemosses, and quillworts
	3

	Magnoliales
	Magnolia
	3

	Malpighiales
	Willow, violet, spurge, mangrove and coca
	33

	Malvales
	Hibiscus or mallow
	32

	Myrtales
	Myrtle
	13

	Pinales
	Pine
	4

	Piperales
	Pepper
	3

	Poales
	Grasses, Sedges and Rushes
	36

	Polypodiales
	Polypod ferns
	29

	Ranunculales
	Buttercup
	14

	Rosales
	Roses
	21

	Salviniales
	Water spangle and mosquito fern
	1

	Santalales
	Sandalwood
	4

	Sapindales
	Citrus
	30

	Saxifragales
	Saxifrage
	12

	Solanales
	Nightshades and morning glories
	13




3. Reproductive and Dispersal Mechanisms
3.1. Pollination Mechanisms 

EPA has assigned all of the included species into potential pollinator classes. These classes are generalized to the following: Abiotic (e.g., wind, water), Insect, Bird, and Mammal. These broad classes will be used to identify potential risks to successful sexual reproduction in plants through direct effects to the animal taxa upon which they rely. SUPPLEMENTAL INFORMATION 2 (Pollination Mechanisms) provides the potential pollinator class assigned for each species. Many species are assigned multiple pollinator classes. 

Initial pollinator assignments were made by reviewing the information provided in USFWS documents for each species.  If information on potential pollinators was provided in the documents for a given species then EPA assigned the corresponding pollinator classes. When assignments were not clear (e.g., species in the Asteraceae family), EPA relied upon other listed species within the same genus that had identified pollinators in the USFWS documents, as well as applying pollination syndrome assumptions at the genus level.  Pollination syndromes are suites of floral characteristics (e.g., color, size, shape) which are broadly associated with different general mechanisms of pollination (e.g., Birds, Beetles, Bats, Bees).  Plants vary in their potential successful pollen dispersal mechanisms at species, genus and/or family scales.  However, there are some fairly straightforward taxa (species, genera, families and orders) that can easily be assigned a potential pollinator class (e.g., Poaceae, Conifers and Cycads).  This was often a relatively simple task of assignment to the Insect class.  The Bird and Mammal classes were more often identified as Insect/Bird or Insect/Mammal to account for the uncertainty in the potential pollinator across the Genus where pollinator information was limited or absent.

EPA used the example pollination syndromes found at the following USDA website to verify the assignments made at the generic level: http://www.fs.fed.us/wildflowers/pollinators/What_is_Pollination/syndromes.shtml

3.2. Fruit/Diaspore Dispersal Mechanisms

Assigning potential routes of dispersal for the diaspore (reproductive unit) is a more complicated process than for pollinator assignments, as not all fruits are adequately described for each species to evaluate potential abiotic or animal dispersal of the fruit.  Another complicating factor is that the seed may actually be dispersed by mechanisms independent of those mechanisms by which the encapsulating fruit is dispersed. Because of these factors, EPA assigned species into two categories of dispersal: Abiotic (e.g., wind) and Biotic (e.g., bird, mammal, insect). SUPPLEMENTAL INFORMATION 2 (Diaspore Dispersal Mechanisms) provides the potential fruit/diaspore dispersal class assigned for each species. 

In order to compile a list of potential dispersal mechanisms, EPA began by reviewing the information provided in USFWS documents for each species. For species that have dispersal discussed in the available USFWS documents, and for Lichens, Ferns and Fern Allies, the assignments were made based on the provided information as well as accounting for the uncertainty in the biological life history presented in the documents.  For example, if a species was mentioned as having a winged fruit, but the discussion of dispersal was insect dispersal of the seed, the species was characterized as having potential dispersal through abiotic and biotic mechanisms.  When assignments were not clear (e.g., Asteraceae), EPA relied upon other listed species within the same genus that had identified dispersal mechanisms in the USFWS documents, as well as additional information gathered from botanical literature (e.g., Zomlefer 1994) to identify general fruit types found across the entire family.  EPA has considered this information when assigning the species to abiotic or biotic potential dispersal mechanisms.

For the majority of species, additional fruit and seed information will be needed to more accurately identify the broad taxonomic groups associated with fruit/diaspore dispersal beyond the biotic dispersal category.

3.3. Asexual Mechanisms

Many plants have evolved mechanisms for asexual reproduction (e.g., bulbs, rhizomes, and tubers).  At this time there are few listed species with information on their potential for asexual reproduction.  However, it is important to note that any toxicity to a developing seedling or mature plant would be expected to have similar effects on the asexual propagule for that species or a determined surrogate species.  The distribution of asexual propagules away from the parent plant may be local (e.g., clonal) or can occur over larger distances through biotic or abiotic mechanisms.  Indirect effects to the distribution of asexual propagules over longer distances may occur when these propagules are distributed through biotic mechanisms.  


4. Habitat

Listed plants were identified as having terrestrial, wetland and/or aquatic habitat. Of the 951 species, 810 reside in terrestrial habitats only, 96 reside in wetland habitats only, 3 have both terrestrial and wetland habitats, and 2 have wetland and aquatic habitats. SUPPLEMENTAL INFORMATION 2 (Habitat) lists the generic habitats associated with the listed plants. 


5. Exposure models

Potential exposure from direct contact to pesticide via spray drift and run-off will be considered. These exposure routes will also be used to consider the potential of indirect effects. For direct effects, exposures to the pesticide through spray drift and run-off are assessed using TerrPlant for species with terrestrial and/or wetland habitat and using the Pesticide Root Zone Model (PRZM5) and the Variable Volume Water Model (VVWM) for species with aquatic habitat. SUPPLEMENTAL INFORMATION 2 (Habitat) lists the models that will be run for each species to evaluate the potential for direct effects.  For indirect effects, T-REX and the earthworm fugacity model will be used to evaluate the potential for indirect effects related to a loss of pollinators and fruit/seed dispersers.

Lichens, given their unique characteristics and life histories will be evaluated separately. The two listed species of lichen are Cladonia perforata (Florida perforate reindeer lichen) and Gymnoderma lineare (Rock Gnome). Each species is comprised of a fungus portion (Cladoniaceae, Ascomycota (sac fungi)) and a symbiotic green algae photobiont (either Pseudotrebouxia or Trebouxia, Brodo et al. 2001).  These Terrestrial lichens receive nearly all of their water and nutrients through atmospheric deposition and many species are known to be sensitive to atmospheric pollution (e.g., Nitrogen and Sulfur). Based on this information, the potential major routes of pesticide exposure for the terrestrial lichen species are direct deposition, spray drift transport, and atmospheric deposition.  At this time EPA is unable to quantify the concentration of pesticides in the thallus (body of the lichen) for comparison to the available aquatic algae studies. Therefore, potential risks to these species will consider the potential exposure routes but risk determination will be provided on a qualitative basis.


6. Obligate Relationships

Of the 905 listed plants considered in this report, 32 are believed to have obligate relationships with other organisms.  Of the species believed to have obligate relationships, 17 are obligates with terrestrial invertebrates, 6 are obligates with plants (e.g., host plants for parasitic species), 9 are obligates with fungus (i.e., orchids reliant on mycorrhizal fungus for survival), and 3 are obligates with birds (e.g., hummingbirds). SUPPLEMENTAL INFORMATION 2 (Obligate Relationships) provides information on the obligate relationships identified for listed plants. The remaining species that require pollinators or other organisms to complete their life history do not appear to be associated with only one (or a limited number of) species, and thus are not considered to have obligate relationships.


7. Geographic Ranges of Listed Species

Many listed plants have limited geographic ranges, occurring in only one state or territory. Listed species of plants are known to occur in most states. A listing of the states and territories where each listed species is located can be found in SUPPLEMENTAL INFORMATION 2 (Species Information). County-specific location information for each listed species or subspecies is provided in SUPPLEMENTAL INFORMATION 1. 


8. Elevation Restrictions

SUPPLEMENTAL INFORMATION 2 (Elevation Restrictions) lists the elevation restrictions of the 905 listed plants considered in this report. Of these plants, 636 have known elevation restrictions.


9. Strategy for grouping species

In order to efficiently assess the risks of a pesticide to listed plants, it is necessary to group them by their defining features that are relevant in the context of the risk assessment framework. There are two major factors that impact the risk of a pesticide to a species: exposure and effects. In terms of effects, relevance of surrogate test species for a listed species may alter the confidence associated with the risk call. Surrogacy is determined by taxonomy.  Listed plants can be broadly separated into five groups: conifers and cycads, ferns and fern allies, dicot flowering plants, monocot flowering plants and lichens. Plants also are lumped according to their habitat (i.e., terrestrial, wetland, and/or aquatic), which influences exposure. Since indirect effects are based on pollinators and diaspore dispersal mechanisms, plants are further lumped based on these categories. 
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