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Bryophyte Diversity of On-campus Old-growth and
Secondary-growth Forests in Montgomery County, Virginia

Allen W. Milby'? and Jordan S. Metzgar"’

Abstract - The bryophyte flora of Virginia is vastly understudied compared to its vascular
flora. Few instances of bryological investigation occurred in the state until interest rose in
the 19" and 20™ centuries. The full distribution of many common bryophyte species in the
state remains incomplete due to a lack of field investigation. Here, we add to the knowledge
of Virginia’s bryophytes by documenting 39 total species of bryophytes from our study
sites, including 15 new records of bryophyte species for Montgomery County. We made
collections in an urban old-growth forest fragment and a secondary-growth forest on the
campus of Virginia Tech. We devote special discussion to observations of 2 hepatic species
and their ecological significance.

Introduction: History of Bryology in Virginia

Little attention was given to the bryophyte flora of Virginia until the turn of the
19" century (Patterson 1949). Below, we provide a partial summary of Virginia’s
more influential bryological investigations, with a focus on southwestern Virginia.
Though it deals primarily with the Southern Blue Ridge Province that lies south of
Virginia, Anderson and Zander (1973) provided a thorough investigation contain-
ing much information on early bryological work in Virginia.

The majority of the investigations of Virginia’s bryophytes have been focused
on the Piedmont and Coastal Plain physiographic regions (Fig. 1A) in the central
and southeastern portions of the state. In the 18" century, Virginia’s esteemed
botanist J. Clayton collected a handful of moss specimens from the Coastal Plain
that were later published in Flora Virginica (Clayton and Gronovius 1739, 1743).
M.L. Fernald made botanizing trips to Virginia nearly 2 centuries later in the 1930s
and 1940s, focusing on southeastern Virginia (Breil 1996). His regular companion,
B.H. Long, collected a number of bryophytes including 34 liverworts not known at
the time to occur north of South Carolina (Breil 1996, Patterson 1951). B. Mikula,
again mainly interested in flowering plants, made ~600 collections of bryophytes
from 36 counties in Virginia while he was conducting graduate work at the College
of William and Mary during the summers of 1949 and 1950 (Patterson 1953). D.A.
Breil (1977, 1996, 2003) furthered our modern understanding of both the liverworts
and mosses of the piedmont region with his papers and keys on these subjects. Oth-
ers have given special consideration to these plants in the Blue Ridge Mountains of
Shenandoah National Park (Forman and Sierk 1970, Prior 1959, Schnooberger and
Wynne 1945).
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William S. Sullivant and Asa Gray’s exploration of the Allegheny Mountains
in 1843 is one of the earliest examples of bryological collection and investigation
in southwestern Virginia (Anderson and Zander 1973). While Asa Gray was focused
on the vascular plants, Sullivant had a keen interest in the bryological flora. How-
ever, the main purpose of this expedition was to relocate André Michaux’s Shortia
galacifolia Torr. & A. Gray (Oconee Bells) in the Blue Ridge of North Carolina
(Anderson and Zander 1973). When they traveled through Virginia, they passed
principally between Tazwell, Giles, and Smyth counties (Patterson 1949). Sul-
livant (1845, 1846) later published his bryophyte collections from this expedition
in his Musci Alleghanienses. Other noteworthy investigations of bryophytes from
southwestern Virginia were conducted by Blomquist, Patterson, and Sharp in Giles
County (Patterson 1949). Additionally, various researchers have conducted bryo-
logical research while visiting Mountain Lake Biological station in Giles County,
including A.J. Sharp, P.M. Patterson, R.M. Schuster, D.A. Breil, and Susan Studler.
The latter 4 considerably expanded our knowledge of southwestern Virginia’s He-
paticae (Breil 1996). J.K. Small and A.M. Vail (1893) made major contributions
on the subject in 1892 when they explored the area surrounding Marion in Smyth
County, including the state’s 2 highest points, Mt. Rogers (elevation of 1743 m)
and Whitetop Mountain (elevation of 1730 m). Small and Vail were not bryolo-
gists but they amassed a large collection of bryophytes during this expedition. The
specimens were later identified by Elizabeth Britton and Alexander W. Evans, re-
spectively (Patterson 1949). Similarly, Douglas W. Ogle was primarily interested
in vascular plants but collected bryophytes extensively in southwest Virginia while
teaching at Virginia Highlands Community College in Washington County (T.F.
Wieboldt, VPI, Blacksburg, VA, pers. comm.). His bryophyte collections were
identified by D.A. Breil and later deposited in the Virginia Tech Massey Herbarium
(VPI) where they became the basis for the herbarium’s bryophyte collection, mark-
ing a large step forward for bryology in this part of the state (T.F. Wieboldt, pers.
comm.). Current efforts to document bryophytes in the southwest are in progress
by J.F. Townsend, T.F. Wieboldt, Allen Risk, and Ralph Lutts (T.F. Wieboldt and R.
Lutts, Virginia Tech, Blacksburg, VA, pers. comm.).

Methods and Study Sites

Our sampling effort on Virginia Tech’s campus addressed the collecting need
in the southwestern part of the state by targeting bryophytes in Virginia’s Mont-
gomery County located along the boundary of the Northern Ridge and Valley and
Blue Ridge Mountains ecoregions (Fig. 1A). We collected during June—December
2018. Collections in each study site were made primarily by the first author using
a meandering survey method intended to maximize area covered and distinct habi-
tats sampled within the study sites (Appendix 1). Specimens were later identified
to species by the first author with the help of T.F. Wieboldt and H. Hamilton using
regional and national keys. Voucher specimens were prepared and accessioned into
the Virginia Tech Massey Herbarium (VPI). We sampled 2 sites: an old-growth
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forest fragment named Stadium Woods (SW) and a second-growth forest named
Center Woods (CW) (Fig. 1).

SW is an urban old-growth forest fragment that covers 4.6 ha in the southeast
corner of Virginia Tech’s Blacksburg campus, directly adjacent to the school’s foot-
ball stadium. This forest fragment has an all-aged, balanced structure made up of an
assemblage of hardwood species (Walters 2016). SW has been persistently forested
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Figure 1. (A) County map of Virginia indicating the state’s ecoregions and study site loca-
tion. Inset: Montgomery County is enlarged to show location of study sites with the county’s
elevational gradient depicted to aid visualization. (B) Map depicting location of Center
Woods and Stadium Woods with orange and maroon outline respectively. Dotted outline
shows location of Center Woods study plot. (C) Bar graph showing breakdown of taxa per
forest and county records per taxonomic group. (D) Pallavicinia lyellii photographed by
A.W. Milby in Center Woods, Blacksburg, VA, on a decorticated log.
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for over 3 centuries (Copenheaver et al. 2014). Large Quercus alba L. (White Oak),
many of which date to older than 340 years, dominated the stand, while other ma-
jor components were Quercus velutina Lam. (Black Oak), Prunus serotina Ehrh.
(Black Cherry), Prunus avium (L.) L. (Sweet Cherry), Acer rubrum L. (Red Maple),
Viburnum prunifolium L. (Blackhaw), and Sassafras albidum (Nutt.) Nees (Sassa-
fras) (Walters 2016).

The secondary-growth forest tract, CW, is located on the southwestern border
of the school’s campus and covers roughly 16 ha (Ramsey and Wright 2019). It is
surrounded largely by agricultural fields and is dominated by an oak—hickory cover
type (Ramsey and Wright 2019). Large White Oaks are present in this forest but are
less frequent compared to SW. This forest consists principally of Black Oak, Red
Maple, Carya tomentosa (Poir.) Nutt. (Mockernut Hickory), Carya ovata (Mill.)
K. Koch. (Shagbark Hickory), and Quercus rubra L. (Northern Red Oak). We also
observed Black Cherry, Acer saccharum Marshall (Sugar Maple), Fraxinus penn-
sylvanica Marshall (Green Ash), and Carpinus caroliniana Walter (Hornbeam) in
CW. Within CW, we created a sample plot of equal size to SW (4.6 ha) to standard-
ize our collecting (Fig. 1B). We situated the plot at least 50 m from the forest edge
to minimize the effect of edge (Fig. 1B; Matlack 1994).

Results and Discussion

We collected a total of 105 bryophyte specimens from SW and 96 bryophyte
specimens from CW. We identified 39 species of bryophytes growing among the
2 study sites (Appendix 1). Twenty-five species of bryophytes were documented
in SW, with 4 liverwort species and 21 mosses (Appendix 1). CW was marginally
more species-rich, with 31 total bryophyte species comprising 9 liverworts and
22 mosses (Appendix 1). Our collections in CW and SW increased the knowledge
of the distribution of southwestern Virginia’s bryophyte flora, as we identified 15
species new to Montgomery County (Appendix 1). Of these 15 county records,
liverworts comprise 5 species, and mosses comprise 10 species (Fig. 1C).

The 2 sample sites shared 18 species (4 liverworts and 14 mosses), but each con-
tained some species not detected in the other. CW contained 13 species that were
not detected in SW, whereas SW only possessed 7 species not shared with CW. In-
terestingly, all 9 liverworts identified in this study could be found in CW, but only 4
were detected in SW. This result could be due to a number of factors present unique
to CW including adjacency to water, topography, and fragmentation/stand size.
Epixylic liverworts in particular seem to respond negatively to smaller stand sizes
where the edge effect has greater influence throughout the habitat (Moen and Jons-
son 2003). Our findings will be considered further in a comprehensive review and
ecological assessment of Stadium Woods (J.S. Metzgar, unpubl. data).

Among our collections from SW was Fissidens bushii (Cardot & Thér.) Car-
dot & Thér. In Virginia, this species has typically been found in the Coastal Plain
and Piedmont regions and was only previously detected in 5 counties west of the
Blue Ridge. We also documented Taxiphyllum taxirameum (Mitt.) M. Fleisch.
from SW, previously only known from 10 counties in Virginia. The distribution
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of T taxirameum is scattered, with the majority of occurrences in the eastern
and central portions of the state. Similarly, Isopterygium tenerum (Sw.) Mitt. is
well known from the Coastal Plain into the Piedmont with somewhat remote oc-
currences in Giles and Roanoke counties, and is now known from neighboring
Montgomery County. Lastly, we identified a small amount of Blepharostoma
trichophyllum (L.) Dumort. from one of our collections. This liverwort is not well
known in the state, only being documented in 7 counties previously (Virginia Bo-
tanical Associates 2021).

Our collections also include 2 species of liverworts from CW that were sur-
prising finds because of their habitat preference. These were Aneura pinguis (L.)
Dumort., represented by a single specimen found on a fallen Northern Red Oak, and
Pallavicinia lyelli (Hook.) Gray (Fig. 1D), found on decorticated logs in multiple
locations throughout the collection area. Both species are characteristic of moist or
wet habitats.

The presence of these species is especially surprising given that CW is an oak—
hickory secondary-growth forest surrounded by agricultural fields. The typical
habitat for 4. pinguis is “on humus and logs in swampy and seepage areas” (Hicks
1992:175). The Bryophyte Flora of North America (BFNA) offers a similar, but
broader, habitat preference for 4. pinguis: ... wet peaty soil, bogs and fens, seep-
age areas on rock faces, alluvial deposits, damp litter, rotting logs ...” continuing
later to say, suggestively, “it is to be found in a vast array of habitats” (Faubert
2015). Surprisingly, our specimen of 4. pinguis was collected on a downed and
substantially exposed Northern Red Oak.

The typical habitat for P. lyellii is described as “in very moist or wet places on
humus and soil along creeks and bogs in wet woods and swamps” (Hicks 1992:172).
The BFNA comments that its typical habitat is “wet and shady places along banks
of ponds, stream[s], lakes, or in swamps associated with flowing water...” (Bakalin
2016). Our specimen of P. [yellii was collected from a soft, moist, decorticated log
under dense cover. For both liverworts discussed, the habitat descriptions indicate
situations that usually have high moisture levels, especially in the case of P. [yelli.
Incongruently, we observed no major wetland habitats on the site during field work.

Though not observed firsthand, we hypothesize that these 2 hepatic species are
present in CW due to seasonal moisture in some sporadic shallow depressions.
Throughout the collection site in CW, there were small areas of slightly lower el-
evation that were moister than the rest of the terrain, creating muddy depressions.
These areas were by no means “swampy” but appeared to retain small amounts
of water for longer periods of time, potentially acting as seasonal puddles and al-
lowing just enough moisture and humidity for these species to survive, especially
where these areas are deeply shaded. Our observations in CW were limited to the
fall and winter of 2018, leaving the possibility that these depressions could hold
water into the growing season and exsiccate later in the season. Additionally,
Stroubles Creek and some smaller feeder creeks are found in the agricultural land
directly adjacent to the tract. It is possible that these wetter habitats served as a
source population for the modern forest where these species now persist.
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Conclusions

The present study showed that a second-growth forest (CW) may possess a higher
diversity of bryophyte species than a typically richer habitat such as an old-growth
forest (SW). Disturbance history and variability of habitat types may have had a role
in these results. Our addition of 15 bryophyte county records to Virginia’s flora also
shows that there is much more to learn regarding the distribution, richness, and habi-
tats of the state’s bryophyte flora. We hope that our study will highlight the need, and
provide motivation, for future bryological investigations in the state.
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