Appendix 5.  Botrychium campestre (Farrar 2005).
Family:  

Ophioglossaceae

Genus:  

Botrychium
Subgenus:  

Botrychium (syn. Eubotrychium)

Species:  

Botrychium campestre W. H. Wagner & Farrar

Subspecies:  
none (but see discussion of B. lineare)
Varieties:  

none (but see discussion of B. lineare)

Common names:  
Prairie Moonwort; Dunewort; Iowa Moonwort

Ploidy:

Diploid
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Published description:  Plants exclusive of their roots 6[12] cm tall; common stalk usually 5[10] cm long; underground stems with tiny, nearly shperical bodies 0.4-0.8 mm in diameter, in grapelike clusters; sporophores stubby, usually equal to or slightly longer than trophophore but sometimes one-half or more longer; trophophore dull, whitish green, fleshy, the veins submersed; trophophore sessile [usually] to short-stalked, the stalk up to 10 percent of the total trophophore length; the stalk and midrib fleshy and 2-4 mm broad; blade   outline    oblong    to   linear   oblong,  
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commonly widest above the middle, up to 35 x 12 mm; segments linear to oblong to spatulate, the largest strongly asymmetrical and typically bifid, the lower lobe one-third to two-thirds the length of the upper lobe; number of pinna pairs few, usually less than six, these mostly remote; segments ascending mostly 30o-50o; largest pinnae reaching 7 mm long and 4 mm wide, served by two major veins terminating on outer margin with 8-12 veinlets; the lowest pinnae generally narrower and less complex than the 1-3 distal pairs; outer margins mostly shallowly crenate or dentate; sporophore with all axes fleshy and flattened; spores finely verrucate, small, [30]34-38[44] micrometers, chromosomes n = 45 (Wagner and Wagner, 1986).
Identification
Botrychium campestre is among the smallest of moonworts, generally less than 4 cm tall and 1.5 cm wide. It is distinguished by its oblong, whitish-green trophophore that is usually sessile and its narrow pinnae with an outer margin spanning an arc of less than 45o. The 1 to 5 pinnae pairs angle strongly upward (especially the lower pair) and are attached broadly to the rachis. Pinna margins are dentate to shallowly lobed, occasionally cleft into two somewhat spreading lobes. The sporophore of B. campestre is very short stalked (less than ¼ the length of the trophophore) to sessile. The underground stem produces large numbers of tiny spherical gemmae.

Botrychium lineare is the only other moonwort species with pinnae as narrow as B. campestre. It is distinguished from B. campestre by having its lower pinnae regularly and deeply cleft into two or more widely spreading lobes.  Narrow forms of B. ascendens have been confused with B. campestre, as have narrow forms of B. minganense. The latter however usually has a distinctly stalked trophophore and sporophore.
Distribution 
Botrychium campestre ranges from the Great Lakes, across Iowa and Nebraska to eastern Colorado, in Wyoming in the Black Hills, and northward to Alberta and Saskatchewan. Most plants resembling B. campestre in the Rocky Mountains are genetically B. lineare or intermediate between B. lineare and B. campestre, or are B. ascendens. However, a few plants attributable to B. campestre have been identified in the mountains of southwestern Alberta, northwestern Montana, northeastern Oregon, and central Colorado.

Botrychium campestre is probably considerably more widespread and abundant across its range than is apparent. Plants are extremely difficult to detect among prairie vegetation, but when plants are found, diligent search on hands and knees usually discloses the presence of many more in the local area.
Habitat

Throughout its range, Botrychium campestre occurs primarily on well-drained soils in non-forested habitats, although it may grow under shrubs in or at the margins of these habitats. In the Great Lakes it occurs on lightly vegetated sand dunes, often under shrubs of Juniperus communis. In Iowa and Minnesota it is most frequently found in native mid-grass prairie remnants where these occur on shallow-soil limestone glades, glacial moraines, and hills of glacial loess (in Iowa). In Minnesota, plants are found in open prairie whereas in Iowa plants tend to occur under shrubs of Cornus and other species around the margins of native ‘Loess Hills’ prairies. In Nebraska, B. campestre occurs on alluvial sand under open-canopied riparian forests of Juniperus virginiana and Populus deltoides along the Niobrara River, as well as under pine savanna (P. ponderosa) on sandy slopes above the river. In eastern Colorado plants occur in open rolling prairie developed on loess deposits similar to those in eastern Iowa. Habitats of western mountain occurrences of B. campestre are less well characterized but include roadsides (Colorado, Montana and Alberta) avalanche meadow (Oregon). 
Botrychium campestre is less frequently associated with disturbance than many moonwort species, but its mature prairie habitats usually feature a considerable amount of open surface through which spores can gain access to mineral soil. In Minnesota B. campestre has been found growing abundantly on sparsely vegetated mineral soil developed from sediments of iron mine tailings ponds. Plants have also been found on railroad embankments.

Given the enormous extent of prairie habitat in the northern Great Plains of the United States and Canada, it is probably safe to say that B. campestre from this area of its range is under-represented in herbarium collections. In addition to growing inconspicuously among taller vegetation, it has a very short annual presence above ground. It is the earliest of moonworts to emerge, mature its sporangia and senesce. (In western Iowa it appears in early April, matures and releases spores in mid to late May and is senescent by early June.) This early phenology allows B. campestre to avoid the summer heat and drought associated with its habitat. It also means that plants of this species have senesced and disappeared by the time searches for other moonwort species are usually conducted. With its probable adaptation to habitats drier than that of other western moonworts, it may also be limited to lower elevations than other species. Thus it seems likely that early searches (May and June) in northern prairie and western mountain (including low elevations) habitats will reveal many additional populations of this species.  

Additional photographs of Botrychium campestre:
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