Seeds from the Edge
By Edward A. Hedborn
Last fall, Peter van der Linden, our Curator of Plant Collections, and I
traveled to the Nature Conservancy's Niobrara Valley Preserve in northcentral Nebraska. This large nature preserve extends along more than 20
miles of Niobrara River canyonlands, and contains an unusual mix of
plant species, because of its topography, geology, and climate. It contains
the sandy, slow flowing Niobrara River; sandbars; oxbow marshes; cool,
steep-sloped, north-facing ravines and canyons; warm, south-facing
bluffs and ridges; and rolling, dry, sandy hills. We were half-way through
a seed collecting trip that covered 2,300 miles in a broad loop from the
Arboretum, through southern Iowa, southeastern and north-central Nebraska, and back through northern Iowa to the Arboretum. We were collecting seeds from plants that reach the extreme edges of their ranges in
this part of the central Great Plains.
Growing conditions in the Great Plains areas of Nebraska and Iowa are
slightly more harsh than those found at the Arboretum, with summers
tending to be hotter and drier, and winters colder than ours. The Arboretum is interested in plants that grow in conditions that are similar to or
slightly more harsh than those found on our grounds. We believe that
plants brought from these kinds of climates have a better chance of surviving the growing conditions at the Arboretum than plants brought from
milder climates. Many plants native to other locations do not perform
well in our area, because of the growing conditions found here. Some do
not perform well because of our climatic conditions: summers are hot and
dry; winters are cold and long; springs are variable and contain several
freeze-thaw cycles. Other plants do not perform well because of our soils,
which may contain heavy alkaline clays, may be poorly drained, or periodically wet or dry.
On this collecting trip, we were specifically looking for plants that were
at the limit of their geographical range in the Iowa-Nebraska area. Paper
birch (Betula papyrifera) is one of these plants. It is a plant of northern
forests, commonly found growing in Canada from British Columbia to
Labrador, and across the northern United States in the mountains of
Washington, Idaho, and Montana; from northern Minnesota and Wisconsin east to New York, and Maine; and south in the mountains to West
Virginia. It grows best in areas with cooler, more moist summers than
those found in northern Nebraska. The center of its range is much farther
north than the Arboretum, where winters are much longer and colder

Seeds of paperbark birch (Betula
papyrifera) are borne on 1- to 1112inch long, pendulous catkins.
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Paperbark birch is also known as canoe
birch because its bark was used by
North American natives to cover
canoes and wigwams.

than ours, and where summers are cooler, more moist, and shorter.
Paper birch trees grown from seed gathered in the center of their range
are adapted to growing conditions found there, and do not survive well
when grown in our hotter, drier summers and clay soils. We think that
paper birch plants grown from seed gathered at the extreme south-central
edge of their range in Nebraska may have a better chance of surviving
here, since the growing conditions are closer to those at the Arboretum.
The Niobrara Valley Preserve of the Nature Conservancy has summer
temperatures that have reached 110° F, and winter temperatures of
-20° F, and has an average precipitation of 18.3 inches per year. It is an
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area of sand hills covered with prairie where mule deer, prairie chickens,
and pronghorn antelope roam. So why is paper birch found growing
here, almost 325 miles southwest of the nearest part of its main range in
south-central Minnesota?
In the Niobrara valley, paper birch is a glacial relict. It is a species that
migrated south in advance of the ice during Pleistocene glaciations, between 2,500,000 and 12,000 years ago. During this time the Great Plains
were much cooler than now, and the landscape was dominated by boreal
forest, including paper birch. About 12,000 years ago, the climate
warmed, the glaciers melted, and the boreal forest retreated to the north.
Paper birch disappeared from the now warmer and drier Great Plains
landscape, except in small areas where local conditions favored survival
of the birch and a few other northern species. The Niobrara Valley Preserve is the southernmost of these areas in the Great Plains.
In the preserve, birch is found growing in cool, moist ravines and
canyons along the Niobrara River valley. The constant flow of water that
creates these moist zones, or seeps, originates in the sand hills to the
south of the preserve. The sand hills absorb large amounts of rainwater,
which seeps down through the sand until it reaches an impervious geologic layer called the Rosebud formation . This formation slopes from
the south toward the north, and ground water flows on top of this
north-slanting layer toward the Niobrara River. In the preserve, the river
has eroded through this layer, which allows the water to seep from
the canyon walls and flow downslope on the surface. These seeps have
water flowing through them in even the driest years. Paper birch is only
found growing in these seep areas. The constant water supply, shade,
and protection provided by the canyon walls give the birch the cooler,
more moist conditions it needs to survive in the harsh climate of the
Nebraska Sandhills.
The canyons of the preserve also provide sheltered conditions for bur
oak (Quercus macrocarpa ), hop-hornbeam (Os trya virginiana ), and American linden (Tilia americana) to grow near the western edge of their ranges.
The preserve also contains the easternmost site where western yellow
pine (Pin us ponderosa) may be found.
In all, we collected twenty-two iots of seed from nineteen different
kinds of plants in nine sites in Nebraska and Iowa. These seeds have been
sent to our greenhouse where they will be sown, germinated, and grown
to a size that can eventually be planted on our grounds. Once in a permanent site on our grounds, they will be evaluated periodically for horticultural value, hardiness, and health. The information gathered will help us
determine whether these "seeds from the edge" are adapted to our urban
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The "seeds from the edge" of paperbark
birch are actually tiny nut/els that are
sown in the fall for spring germination.

growing conditions. This knowledge will help us determine which plants
to recommend for use by home owners, landscapers, and growers in our
area. The Arboretum expects to explore further this central part of the
country for more plants that are at the edges of their ranges, and thus are
possibly adapted better to growing conditions at the Arboretum.

Seed s from the Edge
Seeds gathered during the fall 1991, seed collecting trip to the Great Plains of
Iowa and Nebraska .
Southeastern Iowa
Shimek State Forest near Donnellson, Lee Co., Iowa

Carya tomentosa, MOCKERNUT HICKORY, northwestern ed ge of range
Quercus stellata, POST OAK, northwestern ed ge of range
South-central Iowa
Sharon Bluffs State Park
Carya laciniosa, BIG SHELLBARK HICKORY, western ed ge of range
Along the North River, near Norwalk, Warren Co., Iowa
Quercus bicolor, SWAMP WHITE OAK, extreme western edge of range
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Southwestern Iowa
Waubonsie State Park, Fremont Co., Iowa
Asimina triloba, PA WP AW, northwestern edge of range
Quercus muhlenbergii, CHINQUAPIN OAK, western edge of range
Quercus velutina, BLACK OAK, western edge of range
Southeastern Nebraska
Rulo Bluffs Preserve, Rulo, Richardson Co., Nebraska
Asimina triloba, PAWPAW, northwestern edge of range
Quercus muhlenbergii, CHINQUAPIN OAK, northwestern edge of range
Quercus velutina, BLACK OAK, western edge of range
Smilax hispida, CAT BRIER, west central part of range
Staphylea trifolia, BLADDERNUT, southwestern part of range
North-central Nebraska
Niobrara Valley Preserve, Johnstown, Brown Co., Nebraska
Betula papyrifera, PAPER BIRCH, southern edge of range
Juniperus virginiana, EASTERN RED CEDAR, northwestern edge of range
Ostrya virginiana, HOP-HORNBEAM, western edge of range
Pin us ponderosa, PONDEROSA PINE, eastern edge of range
Rhus glabra , SMOOTH SUMAC, western edge of range
Tilia americana, BASSWOOD, western edge of range
Northwestern Iowa
Spirit Lake area, Dickinson Co., Iowa
Symphoricarpos occidentalis, WOLFBERRY, south-central part of range
Northeastern Iowa
Along the Upper Iowa River, Winneshiek Co., Iowa
Abies balsamea, BALSAM FIR, extreme southwestern edge of range
Along the Mississippi River south of Bellevue, Jackson Co. , Iowa
Carya illinoensis, PECAN, northern edge of range
Carya laciniosa, BIG SHELLBARK HICKORY, northern edge of range
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