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INTRODUCTION

It is widely recognized that early successional habitats are vital to the survival of myriad
species of plant and animal life (Arnold, 1983; Xerces Society, 2011Small, Blank and
Lohr, 2013;Pollinator Health Task Force 2015).

Pollinators, in particular, rely on the abundance of flowering herbaceous species and
prolific biomass production that these habitats provide (Figures 1 and 2) Adult bees
and butterflies require dry, sunny habitats for physical function, and the nectar of
flowers for sustenance. Caterpillars feed on the leaves of host plants, and the brood
cells of many bees are capped with pieces of leaf.

biomass. Photo by author.



Figure 2. Asclepias tuberosaButterfly Weed, before (left) and after (right) hosting a caterpillar.
Photos by author.

Despite their considerable ecological import ance, early successional habitats are
characteristically short-lived (Natural Lands Trust, 2008) In the absence of disturbance,
early successional vegetation isquickly replaced by more stable plant communities.

Plant and animal species today are adapted to apast environment in which frequent
disturbances maintained a perpetually changing mosaic of landscapes in different
stages of vegetational succession. In the eastern United Statesthe sources of these
disturbances were natural cycles of fire and flood and the activities of prehistoric
herbivores, as well asthousands of years of human use of prescribedfire (Natural Lands
Trust, 2008)

As the modern built environment has expanded not only hasthe acreage of vegetated
landscapesbeen reduced, but so has landscape dynamism (White, 1979; Arnold, 1983;

Natural Lands Trust, 2008; Xerces Society, 2011; Steele et al., 2014). As a result, species

dependent on disturbance are now in decline. Populations of many bees and butterflies
have been sosharply reduced that in 2015 a federal initiative was introduced to develop
a national strategy for pollinator conservation (Pollinator Health Task Force, 2015.

Even smallreserves of early successional habitat carhelp support pollinators (Fahrig,
1997; Mclntire, Schultz, andCrone, 2007;Xerces Society, 2011; Longcore andsborne,
2015; Pollinator Health Task Force, 2015), but management procedures, which must



mimic natural disturbance types and patterns, have yet to be standardized (van der Valk,
and Pederson, 1989; Keddy, Wishey, Shipley, & Gaudet, 1989; Luken, 199Rusden,
2007).

Standardization is itself to some extent unrealistic, due to the unique combination of
conditions affecting any given landscape. (Cooper, 1926; Miles, 1978). Management
regimes must, of necessity, be designed according to the context of individual sites.

One factor which contributes to site indiv iduality is the existing bank of seeds buried in

the soil. It has beenfoundthat, whi | e o0most typical species of
producelong-l i ved s eeds dHor(nd,a2608,p.876)many plants adapted to

irregular disturbance cyclesproduce seeds which can remain viable in the soil for

decades (Moore, 1980; Holzeland Otte, 2004; Bussuytand Honnay, 2008, Délleand

Schmidt, 2009). Because of thisexisting seed banksmay have much to offer to early
successional habitat restoration and management efforts (Holzel and Otte, 2004).

However, it is not a straightforwar d task to catalyze the emergence of latent plant

populations. It has been found that persistent seed banks tend to be dominated by

seeds with specialized germination requirements (Grime, 1989, and thus prescribed

disturbance must be tailored to specific ecologies. In addition, it cannot simply be

assumed that viable early-successional seed underlies all vegetative communities, as

onot all wetland and terr esabrlieals eveedg ebtaantkisoon (tv
Valk and Pederson, 1989, p. 332), ashte landscape may have a low capacity to retain

seed (Valko et al., 2011), and as viable seed may have become buried too deeply over

time to germi nate (Hilgartner and Brush, 2006).

Even when the presence of a viable seedbank is identified,competition an d other
external factors, such as herbivory or alteredhydrologic conditions, can influence seed
bank expression (van der Valk and Pederson, 1989; Hall and Zedler, 2010)Van der Valk

and Pederson write, 0The i mpact of environmen
banks is a phenomenon whose significance sometimes has been inadequately
appreciated, and whose management potenti al h

Thus,investigation of the existing seed bank and the processes by which it may be
successfullyactivated is an important element of developing individualized
management regimes for maintaining early-successional habitats.

This research initiates what wil hopefully become a multi -year comparative study of the
relationship between seedbank expressionand disturbance treatment in a mid-Atlantic
coastal plain dry meadow. The intent of the study is to examine differences that may
emerge in biodiversity, species dominance, and relationships among woody species,



grasses, and herbaceous plants, as well anative and introduced species in differently
treated plots.

STUDY SITE

Jug Bay Wetlands Sanctuarya 1,700acre protected land on the mid -Atlantic coastal
plain, is home to a diversity of terrestrial and aquatic habitats (Figures 3 and 4) Among
these are severalunigue meadows, the smallestbut most prominent of which is the
Sanctuary Meadow, located justsouthof t he r eser v @gigwebyThei t or cen
current management procedure has been an annual mowing in early spring, but under
this regime the prevalence of woody species has increasedcreating concern about the
sustained ability of the meadow to sup port pollinators (Figure 6). Thus, questions have
arisen about how to better control woody species, as well as how best to promote the
success of flowering herbaceous plants. An important initial question identified has
been whether or not there exists a strong seedbank of native herbaceous speciesand, if
so, what means would be required to encourage its expression. This preliminary study
established the framework for a longer-term study aimed to answer these questions,
and compiled some baseline information about this particular meadow and the
immediate impacts of several different treatment options.

Figure 3. Geographical Context of Study Site. The Sanctuary Meadow(yellow dot) is located on
the east side of the Patuxent River (in blue), about 8 miles west of the Chesapeake BayAerial
Image: Bing Maps- https://www.bing.com/maps ; Maryland county map: World Atlas -
http://www.worldatlas.com/webimage/countrys/namerica/usstates/counties/mdcountymap.htm
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Figure 4. Jug Bay Wetlands Sanctuary. The Sanctuary is composed of multiple properties and
diverse habitats. Image: Jug Bay Wetlands Sanctuary Strategic Plan
http://jugbay.org/files/uploads/pdfs/IB%20StrategicPlan.pdf
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Figure 5. The Sanctuary Meadow. The neadow (in yellow) lies just southeast of the Jug Bay
Wetl ands Sanctuary Vi sit oMiefailBennRiver can g deaniinitrebi ng a't
upper left corner of the frame. Aerial Image: Bing Maps - https://www.bing.com/maps .



Figure 6. In this picture, taken June 25th, 2016, the predominance of Rubusspecies and Winged
Sumac canbe easily seen. (Though data are not included in this report, stewards at the
sanctuary are in the introductory stages of trialing grazing as a part of meadow management,
and some of the data gathered in this study will be used to inform that research.)

Goat pictured: Ginger. Photo by author.

METHODS
Study Design

This study began in May of 2016, shortly after the annual mowing, just as plants were
beginning to grow, and concluded at the end of July, in the heart of the growing season .
It was decided that the treatments compared would be selective herbicide application,
burning, and discing, all widely accepted disturbance techniques (Ausden, 2007;Luken,
1990) which would be feasible for the sanctuary staff to apply on a broader scale.

Within and among the treatments, we hoped to analyze differences in:

1 Biodiversity: Would any treatment affect the number of species present?

1 Control of Woody Species and Cane FruitsWould any treatment effect the
prevalence of woody plants and cane fruits?

1 Promotion of Herbaceous Species: Would any treatment effect the prevalence of
herbaceous species?

1 Cover: How would the different treatments affect the density of vegetative cover?
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Establishing Study Plots

From a visual assessment of vegetation and soil, arR2m x 55m area of the meadow that
appeared to be relatively homogeneous was chosenas the macro plot for study (Figure
7). One meter square plots were randomly established within this area by creating a
numbered overlay grid of square meters and using a random number generator to
select 20 sample plots (Elzinga, Salzerand Willoughby, 1998).

Figure 7. Approximate location of 22m x 55m macro plot.
Plots were established under the condition that if a generated number identified a plot
adjacent to another, a new number would be generated and the plot replaced. Once
twenty non-adjacent plots had been selected, five replicates of each treatment were
assigned randomly to the plots. If, in the field, any plot was found to differ significantly
from the others in appearance or species make up, a new plot was randomly selected to
replace it, with the same assigned treatment. The final chart of study plots and
treatments is shown below (Figure 8).



43

16
17 18

Herbicide

Discing

. Fire

Control

20

/]

Figure 8. Final layout of study plots
Data Collection

Once the plots were established in May, a survey was conducted to determine the
species present in each pld. Species that were not immediately identifiable were given
temporary names, photographed, and keyed-out later as identifying characteristics
emerged.



The number of woody and cane fruit stems were also collected in this survey. Woody
stems were defined as the stems of trees, shrubs, or woody vines. Cane fruits were
defined as members of the genus Rubus Individual stems were defined as those
emerging separately from the ground. Suckers emerging from stumps were not
counted as individuals: only the source stump was counted as an individual stem.

Treatments were applied on May 23 and 24th, 2016. In plots which received the selective
herbicide treatment, all woody stems and approximately 50% of Rubus stems were cut
and then brushed with Round-Up Weed and Grass Killer (50.2%lyphosate). Plots
receiving the Burn treatment were scorched with a propane torch for approximately 1
minute, until all vegetation had turned black. In plots receiving the Disc treatment,
discing was amulated by turning the ground with a shovel to a depth of approximately
20 cm, and removing loosened plant material. Control plots received no treatment.

Figure 9. Herbicide was applied using a small spray wand



