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Platte River Country

Restoration

Part I1. At Work on the Plains

by Bill Whitney

hile our first prairie restorations
were done in the vicinity of Au-
rora, which is situared in an extensive loess
plain that lies to the south of the Plarre in
central Nebraska and is drained by the Big
Blue River, the central Platte River Valley
(ranging from 40 to 120 kilomerters west of
Aurora) is where we have done most of our
recent prairie restorations. The central
Platre River is famous for its bird life, most
notably sandhill and whooping cranes,
least terns, piping plovers, bald eagles,
huge populations of waterfowl, and more
than 300 other species. One reason for this
remarkable bird life (as well as some other
notable wildlife species such as the regal
fritillary, a common butterfly in nartive
prairies here but rare elsewhere) is the veg-
etation, which reflects a complex pattern
of soils and hydrology. Overall, even in its
present condition, with a high percenrage
of land being used for farming, in the
course of 20 years of work here we have
learned that the area offers a surprising
range of opportunities for restoration.
The Platte’s alluvial landscape is char-
acterized by a broad, level valley contain-
ing remnants of ancestral braided channels
and sloughs alongside sandy ridges that
have been further sculpted by aeolian
forces. Shallow soils range from sands to
loams to heavy clays overlying coarse sands
and gravel. Surface-water levels in the
deeper sloughs ofren indicate groundwater
levels, which may range from 0.6 to 2.0
meters (2 to 6 feer) below the surface in
most valleys. Groundwater levels flucruate
through the season due to evapotranspir-
ation, the pumping of wells to provide wa-
ter for irrigation, and river stage, which is
related to water levels in the Mec-
Conaughey Reservoir and precipitation
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events upstream. Where cultivation and
years of overgrazing and herbicide use have
not had a major influence, remnants of na-
tive prairie still exist. These include xeric
species (Cyperus Schweinitzit, Chrysopsis
villosa, Sporvobolus cryptandrus, and Stipa
comata) on sand ridges, mesic sub-irrigated
tallgrass prairie species (Andropogon gerar-
dii, Sorghastrum nutans, Panicum virgatum,
Dalea purpurea and D. candida, Desmanthus
illinoensis) on level sites, and the wet
Carex-Spartina communities that include
many obligate aquatic species (Sparting
pectinata, Panicum virgatum, Carex lanugi-

nosa, C. aguatilis, Lysimachia thyrsifloraand

L. ciliata, Juncus torreyi, Scirpus spp., Gly-
ceria striata).

Changes in the Platte River Valley
have been great in this century. First, the
demand for irrigation water following Eu-
ropean settlement of the warershed (in-
cluding the North and South Platte in
eastern Colorado and Wyoming) led to
construction of a series of dams, resulting
in major hydrologic changes not only in
the river but in the extensive riparian zone
along it. Since the creation of Nebraska's
McConaughey Reservoir on the North
Platte in 1940 the downstream flows along
the central Plarte have decreased approx-
imately 75 percent. This has led to en-
croachment of riparian cottonwood (Po-
pulies deltoides) forest into the channel. The
sediment dynamics of the Plarte have also
changed as a result of water projects up-
stream. The river now carries less fine sed-
iment, much of which is trapped behind
dams upstream, and a heavier load of
coarser sediment, resulting in bed-degra-
dation and a lowering of the water table in
the valley. Adjacent lands have become
drier as the water table has lowered. This
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in turn has exacerbated the problem of en-
croachment by woody vegetation, and has
also made possible the conversion of once-
wet prairie to row-crop-production land,
setring the stage for rapid conversion from
native hay meadows and pasture to corn
fields during the center-pivot-irrigation
boom of the 1970s.

In the 1970s, a heightened awareness
and concern for wildlife, notably the half-
million sandhill cranes and seven to nine
million waterfowl that use the area, began
to develop among many Nebraskans and
people outside the state. The late Roger
Tory Pererson, the famous omithologist,
typiied some of this interest when he
named the Platte’s springtime migration
one of the top ten birding wonders of the
world. The UL 8. Fish and Wildlife Service
proposed a refuge along the river to protect
the wildlife, but this was unacceptable to
local agricultural landowners, and it went
nowhere. Encroachment of cottonwood
forest into formerly open channels of the
river due to changing river dynamics, and
rapidly changing land uses, including con-
version of native grasslands to cropping
and gravel-mining, posed a critical threat
to the shallow, braided Platte River system
upon which so many species of wildlife de-
pend. For example, critical habitat com-
ponents for cranes include a wide river-
channel free of tall sandbar vegetation for
night roosting, and exrensive wer mead-
ows for feeding and behavioral displays. It
was clear that something had to be done,
but many wildlife conservationists were
uncertain as to just what rhat should be.

Land Trust

Then, in 1979, the National Wildlife Fed-
eration and the State of Nebraska jointly
sued Basin Electric for jeopardizing Platte
River flows in Nebraska by building Gray-
rocks Dam on the Laramie River in Wyo-
ming, a tributary of the North Platre. Since
the suit drew support from the Endangered
Species Act , a protracted trial seemed im-
minent, but the case was settled out of
court. Settlement terms included the crea-
tion of a land trust to work for the protec-
tion of migratory birds along a 120 km (75
mile) stretch of the Platte, often called the
Big Bend, from west of Kearney to east of
Grand Island, Nebraska. Seven—and-a—
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“"Where cultivation and years of overgrazing and herbicide use have not had a major influence,
remnants of prairie still exist’*—even in the agricultural landscape of eastern Nebraska. Remnants
like this one—Ratzlaff Prairie in Hamilton County—distinguished from surrounding, $3,000-per-
acre, corn-production land by slight roll, serve as reservoirs of species and also as models and

inspiration for restoration efforts.

half million dollars was provided by Basin
Electric to endow the new organization,
the Platte River Whooping Crane Critical
Habirtar Maintenance Trust. In 1979 the
Trust, working with The Nature Conser-
vancy, began to purchase grasslands along
the river and to carry our management, res-
toration, and research on these lands and
on the river channel itself—all for the pro-
tection of the Platte River as habitar for
migratory birds. Since the Trust's forma-
tion, it and the Nature Conservancy have
purchased more than 4,000 hectares
(9,880 acres) of land along the river.
During the 1980s these conservation
developments on the Platte River were al-
ways on my mind. 1 felt that the Platte of-
fered great potential for education and res-
toration activities. Having witnessed the
vast congregations of crane and warterfowl
during spring migration, and being familiar
with many of the native prairies in the val-
ley, | was sure thar we could attract the
attention of many people and heighren
public interest in the river and its ecology
and history through restoration projects.
Besides, the Platte River Trust and The
Nature Conservancy were building a land
base thar included a good deal of marginal
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tmpland. This Er:;:uplﬂnd would .*_anrnedﬂ"f
require restoration to native grassland in
order to meet the habitat requirements for
cranes and grassland-nesting migratory
birds.

By then Prairie Plains Resource Insri-
tute (PPRI), the organization created by
me and my wife, Jan, in 1980 to foster res-
roration efforts in the area, was already of-
tering an educarional program along the
Platte through the interpetive tours at
Bader Natural Area. But despite the
Trust's activities, tor an entire decade we
were unable to acquire funding to expand
this effort. Then, in 1991 PPRI entered
into a cooperative agreement with the
Platte River Trust, which provided trust
land between Grand Island and Elm
Creek. An agreement with the U. S. Fish
and Wildlife Service provided one-year
funding of $29,000 to begin a program of
high-quality restoration of Platte River
lowlands. (The initial grant was followed
from 1992-1995 by additional USFWS
funding totaling approximately $100,000,
and by USEPA funding of about $66,000
for the period May 1995 through Septem-
ber 1997. Total funding, so far, amounts to
nearly $200,000 over six years). In 1994
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The Nature Conservancy joined this part-
nership, bringing in a plan to carry out res-
toration work on Conservancy land near
Wood River.

Field work has now been underway on
our Platte River restoration sites for six
years. As of spring, 1997, we have planted
approximately 175 hectares (448 acres).
This includes 19 separate plantings at 11
different locations scattered along a 100-
km stretch of river (see map). These in-
clude one gravel pit reclamation area and
fields previously row-cropped with comn,
milo, or soybeans on sites as small as one
hecrare and as large as 23 hecrares. A few
of these restorations are already develop-
ing into showy, boranically rich prairies,
while others are developing more slowly.
All are yielding valuable insights. At four
of the locations we have been involved in
the crearion of wetlands for the purposes
of testing and demonstrating various
equipment and methods and determining
the cost and effectiveness of various res-
toration and management techniques.

This ongoing Platte River project has
given me an opportunity to develop a new
seed-harvesting machine, to compile ex-
tensive records on all aspects of the resto-
ration process, and to contribute to the
creation of a community of volunteer and
professional restorationists. [t has also
given me a chance to begin exploring ways
of integrating the restoration of native ec-
osystems into the ranching and farming

operations that are the base of our regional
economy (see RMN 13(2):155). Further-
more, we have been able to discover a great
deal of information about ecological res-
toration and the structure, composition,
and management of prairies that has been
useful to other researchers and land man-
agers working along the Platte. What fol-
lows is an overview of this experience.

Seed Collecting

My aim here is simple—to collect as much
seed from as many species as possible—and
| usually manage to collect from between
150 and 170 species each year, including
as much as 20-30 kg from the more-abun-
dant forbs such as prairie clovers (Dalea
purpurea and D. candida). In the process |
have developed a number of devices and
techniques, including a small-scale me-
chanical harvester that enables one person
to harvest enough seed, particularly of the
tall grasses, to plant 20-30 hectares per
year. | have solved the logistic problems of
collecring, storing and transporting seed
along a 120-km stretch of the river. And |
have gained experience collecting from a
new set of plants—the sedge meadow spe-
cies, including characteristic wet-prairie
forbs such as boneset (Eupatorium perfol-
iatum) and sneezeweed (Helenium autum-
nale), many sedges (Carex spp.), and some
wetland grasses such as manna grass (Gly-
ceria striata), prairie wedgegrass (Spheno-
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**Inch-deep’’ Platte River makes a broad curve—the Big Bend—across central Nebraska. Black
dots mark sites of author’s restoration sites along course of river.
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pholis obtusata), and slender wheatgrass
(Agropyron caninum).

The bulk of the sedge meadow crop is
harvestable in June, but harvesting in this
communiry is extremely labor intensive. A
half-day’s work on a good site, for example,
might result in collection of less than a
quarter of a liter of seed from a species such
as wooly sedge (Carex lanuginosa). To ta-
cilitate the harvesting of sedges | devised a
simple harvester by cutting the top off of a
one-gallon stiff-plastic detergent bottle
and cutting deeply-notched teeth in the
rim opposite the handle. | use thisasakind
of scoop to strip and collect seed from the
plant stalks. This works well for species
such as Carex brevior, C. gravida, C, vulpi-
noidea, C. eliocharis, and C. stipata, which
have inflorescences held well above the fo-
liage. Others, such as wooly sedge which
have inflorescences that do not overtop
the foliage, are considerably more difficult
to harvest. Even with wooly sedge, how-
ever, careful raking through the foliage
with the “sedge bottle” yields much more
than picking through it by hand.

In developing the small-scale me-
chanical harvester during the first couple
of years on the Platte River project, I
worked closely with Ed Dadey, a friend
with considerable mechanical skill. Our
goal was to fashion a harvesting machine
that would 1) enable one person to collect
enough seed from the tall grasses (Andro-
pogon, Sorghastrum, Spartina, and Pani-
cum) to restore 20-30 hecrares (50-75
acres) per year; 2) harvest seed from plants
as short as 15 ¢m (6 inches), and from spe-
cies such as tall and sand dropseed (Spo-
robolus asper and S. cryptandrus) that are
often left our of seed mixes because they
are hard to collect; 3) fit on a trailer to be
hauled behind a pickup; and 4) harvest
large amounts of seed from forbs such as
Desmanthus illinoensis, Dalea purpurea, D).
candida, Aster ericoides, A. simplex, Solidago
gigantea, and S. canadensis, all of which are
important components of lowland prairies
in the central Platte valley, and all of
which grow in stands that can be dense
enough to be harvested efficiently with a
mechanical reaper.

Qur prototype, essentially a small-
scale reaper, was described in an earlier
RMN article (Whitney, 1992). With the
harvestor mounted on my pickup I har-
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Custom-built reaper, attached to power unit of Grasshopper lawn mower, meets criteria for har-
vesting of seed of a variety of species, and can easily be hauled on a trailer behind a pickup
truck. Operator uses winch to adjust cutter height between 20 centimeters and 1.7 meters.

Photo by Gary Lingle

vested enough grass and forb seed to plant
our first Platre River site—an area of 14
hectares (35 acres)—in 1992, The second
vear we attached the reaper to the power
unit of a Grasshopper lawn mower (the rid-
ing mower with the mower deck removed),
and this worked much better, offering
more maneuverability, a slower operating
speed, and easy height adjustment, using a
small electric winch. The reaper is
mounted on a vertical column of steel tub-
ing and, with the winch, can be raised to
approximately 1.7 meters (5.5 feer) and
lowered to about 20 ¢m (8 inches). Clip-
pings are vacuumed into a tube, passed
through a fan (the grass-clipping suction-
unit from the Grasshopper attached to an-
other gas engine behind the reaper), and
delivered to the machine's lawn-clipping
hopper-bin mounted behind the operator.
The fan fragments the clippings, funcrion-
INg to some extent as a seed-processing tool
for many species such as rose (Kosa spp.),
bundleflower (Desmanthus illinoensis) and
others that require force to dislodge seeds
or break fruits apart.

This mini-combine still has minor me-
chanical problems. The basic concept—a
sickle-bar cutter on a highly maneuverable
mobile power unit—has proven satistac-
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tory. With the present machine operaring
in a thick stand of big bluestem (Andro-
pogon gerardi) an operator can harvest be-
tween five and ten kilograms of unrefined
material per hour. The device does satisfy
the conditions | established, and if rede-
signed with lighter materials and some mi-
nor mechanical improvements could
prove very useful to restorationists who do
not have access to larger equipment. Ul-
timately, however, it is difficult to design
one harvesting device that works well on
a wide variety of species under field con-
ditions. For many important species hand
collecting remains the most efficient
method and, of course, also allows more
people to participate in the restoration
process.

My home greenhouse is my “seed lab,”
devoted to drying, processing and winter-
storage of hand-collected seeds. Seeds har-
vested in larger amounts by combine are
stored in an unheated horse-training arena
located on one of the Platte River Trust's
properties. The combine operators spread
harvested seeds on plastic sheets laid out
on the earth floor of the arena where they
remain until planting time. 1 have found
that these seeds suffer little pest damage.

After breaking up seed heads, scarify-
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ing legumes, and hand-working most
hand-collected species through a set of fan-
ning-mill seed-cleaning screens salvaged
from an ancient Allis-Chalmers pull-type
combine, | mix the seeds according to site
and habitat type, stirring them with a
pitchfork. I call these the forb mixes even
though they include hand-picked grasses,
which actually make up most of the bulk.
The so-called forb mixes are sown sepa-
rately, and much more sparingly, than the
tallgrass seed mixtures that have been har-
vested in bulk by reaper or by combine.
For planting | have employed two
seed-sowing techniques—hand-broadcast-
ing by volunteers, and scattering with an
EZ-Flow granular-fertilizer spreader pulled
behind a tractor. Volunteers broadecast
seed in pairs,one person sowing the bulk
grasses, and another sowing the forb mix.
Sowers walk hve-meter-wide strips across a
square 0.4-ha plot (the equivalent of a
square plot about 60-65 meters on a side),
and fling seed downwind while walking
steadily. The grass-mix sower has to dis-
tribute about 55-60 liters of seed (three
five-gallon buckerts of combined grass seed
relatively free of stem debris). The forb
sower may have only about one-sixth that
volume to distribute over the same area,
continually stirring the seed mix to ensure
reasonably uniform distribution of heavy-
and light- or fluffy-seeded species. Volun-
reers quickly become adept at iguring how
much seed ro throw in order to spread the
allotment over the planting unit. This may
sound primitive and haphazard (picture 15
or 20 volunteers spread out over more than
15 hectares of land, clamoring to suppliers
for more seed). But, judging from the ad-
mitedly unguantifiable results, coverage is
surprisingly good. All wvolunteer-sown
stands have proved to be quite uniform
with respect to both forbs and grasses.
Common early-appearing and easily-visi-
ble grasses and forbs such as Canada wild-
rve (Elymus canadensis), Maximillian sun-
flower (Helianthus maximilianiit), entire-
leaved rosinweed (Silphium integrifolium),
and brown-eyved Susan (Rudbeckia hirta)
grow uniformly across our planred fields,
except in areas where it appears that estab-
lishment is influenced by factors other
than seed distribution. In the second and
third years the late-summer bolting of big
bluestem and Indiangrass has revealed a
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uniform distribution of the major tall
grasses as well. Densiry of grass establish-
ment has also been excellent, at least on
some of our sites, On our first planting site
(1992}, litter accumulation and stand uni-
formity were sufficient to carry a prescribed
burn after three years of growth. Another
fire the following year was even more in-
tense and thorough. Now, after five years,
this restoration has ne obvious gaps in the
vegetation.

The EZ-Flow fertilizer spreader is an
obsolete farm implement in our area. Used
units can sometrimes be purchased at farm
sales for around $25. Simply a tractor-
drawn, four-meter-wide version of a lawn-
seed spreader, the EZ-Flow lets out a steady
stream of seed in rows abour 0.2-meter
(eight inches) apart. The implement works
well with clean grass seed (the bluestem
and Indiangrass we harvest by combine, for
example, is about as free of stems as com-
mercially available seed), and also with the
more stemmy mix harvested by my custom
harvester. [ am reluctant to put forb mixes
into the hopper because the agitation
would sift the heavy seeds out too rapidly
for even distribution. Ta avoid this, 1 as-
sign a volunteer or Platte River Trust tech-
nician to sit on the EZ-Flow hopper and
broadcast the forb mix by hand. When |
am short of help I can do the same while
driving, simply throwing forb seed out the
rear window of the tractor cab. Both of
these planting methods distribure seed ef-
tecrively, but neither incorporares it into
the soil.

Seedbeds and
Successional Planting

Over the years | have tried various ways of
preparing seed beds under many condi-
tions. At first | strived for a very hard seed-
bed because it seemed to promote rapid
germination of natives and to slow the
growth of weeds. When planting at my
Lincoln Creek site in Aurora in 1982,
1983, and 1985 | even used earth movers
to remove brome and bluegrass sod, leav-
ing a very hard substrate thar was low in
weed seed, and that had exposed low-fer-
tilicy subsoil in some spots. This low-fertil-
ity factor seems to favor forb growth, per-
haps because undesirable species such as
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Loading the EZ-Flow speader—‘''an obsolete farm implement’’—with the stemmy seed of big
bluestem, Indian, switch and cordgrasses, bundleflower, asters and goldenrods, harvested by
Photo by Gary Lingle

the author's custom reaper.

yellow or green foxtail (Setaria spp.) grow
poorly in nitrogen-poor subsoils, while na-
tive forbs such as prairie clover, gayfeather
(Liatris sp.), and aster (Aster spp.) usually
germinate quickly and thrive on them. In
general, my hard-seedbed plantings estab-
lished quickly and had few weed problems.
However, because of the high cost of re-
moving the soil, and the difficulty of find-
ing a place to put it, this rather drastic pro-
cedure is feasible only on small areas.

The reality of prairie restoration on
large parcels of farmland is that one has
very little time to do much pre-planting
hield preparation such as multiple light
diskings. At least for me, the spring routine
has been one of shifting between pre-
scribed burns and organizing the seeds,
equipment, and labor for planting. Even in
1995, with everything running smoothly
except the weather (which was unusually
cool and wert), my planting went on until
late June. So | generally decide on the basis
of expedience and whether there is a real
need to stir the soil up again. On some sites
planted the previous year to sorghum and
soybeans nothing was done to prepare the
soil following harvesting, and on one site
| planted into soil that had not been cul-
tivated since cropping an entire year ear-
lier. This is acceptable when the field has
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no deep furrows that require leveling. On
some sites that were in corn the year before
it was necessary for the farmer to disk after
harvest or as early as possible the following
spring to level out the furrows. Wetland-
restoration sites were characterized by
sandy and clayey subsoils mounded and
shaped by heavy equipment. We made no
seedbed preparations on these sites after
the earthwork was completed.

In trying to find a way to incorporate
seed after it is sown, and to then pack the
seeds and firm up the soil, | had a heavy
steel roller built from a salvaged highway-
roller drum. The drum is 1.3-meters (52-
inches) wide and about the same in diam-
erer. It rotates in a yoke to which is
attached a tongue and hitch. Under the
tongue and in front of the roller | can at-
tach two types of cultivation implements.
One is a 1.2-meter-square harrow (one sec-
tion of an old farm harrow, which is essen-
tially a big rake). The other consists of rtwo
sets of rotating, star-type cultivator wheels.
Both pieces of equipment work up the soil
enough to bury seeds at depths of up to two
centimeters. [he straight harrow works
well in fields that are free of dead plant
residues. It also seems to break up the soil
more thoroughly and uniformly, and rto
bury the seeds slightly deeper than the ro-
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tating cultivator. The rotating cultivator
wheels are designed to shed crop residue
that would otherwise quickly clog the
straight harrow. | could have used the ro-
tating cultivaror under all hield conditions,
but it was more difficult than the harrow
to hook up to the roller assembly and to
move around. Therefore | opred for the
straight harrow whenever possible. Either
way, the cultivator is followed immediately
by the heavy roller-drum, which packs the
surface firmly, especially when it is filled
with water. This may be highly desirable if
one can time the process just right with
respect to rains. If seed is planted and com-
pacted in moist soil it immediately begins
absorbing moisture, and will germinarte
rapidly. Of course the risk of planting in
moist soil is that seed, once stimulated to
germinate, may die if rain does not come
and the soil dries out.

Low Tech

In most cases the plantings | have made by
mechanical means have been quite suc-
cessful, with a high percentage of the
seeded species showing up in the resulting
vegetation several years later. At the same
rime there are obvious drawbacks to any
kind of planting system that depends on
cultivation or tillage, and these become
obvious when you start working on a larger
scale. Over the years, as the scale of my
projects increased from just a few to tens
of hecrares, | found myself looking for ways
to minimize the time spent preparing soil
and sowing and incorporating seed. Grad-
ually, I realized that in many situations less
is indeed more.

In 1995, for example, [ planted prairie
species on four sites totaling 43 hectares
(110 acres), both by hand-broadcasting
and with the EZ-Flow spreader, without
any follow-up seed incorporation or pack-
ing. This was a departure from my 12 pre-
vious restorations, in which 1 had culri-
packed each planting whenever possible.
After two growing seasons the species es-
tablishing on the unpacked sites as seed-
lings, and their abundance and distribu-
tion, appear comparable to, or even better
than, what I am getting on my other sites,
which were harrowed and compacted.
While | have not collected data on these
plantings. | have now obtained similar re-
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sults with other plantings over a period of
four years. In general | am finding that
hand-planting by volunteers, withour in-
corporation or compaction, just letting the
rain (or better yet, wet snow) plant the
seed, is preferable to the mechanical ap-
proach. This low-tech method reduces the
hassle with equipment, gives people a
chance to participate, and seems to be as
effective. Overall, my impression is that
the outcome of a planting may have less to
do with tillage and cultivarion than | orig-
inally thought, and more to do with crop-
ping history, weather condirions and the
timing of planting.

The land-use history of a site as it re-
lates to prairie restoration can be tricky to
interpret. Each parcel of land has its own
unique tillage history reflecring the crops
arown, chemicals used, and farming meth-
ods. Also, weather conditions vary dra-
matically from year to year and can have
puzzling effects. In 1995, for example, we
had a spring that was unusually wet and
cool, and this seemed to have a tremen-
dous effecr on weed growrh. Three of our
most troublesome weeds, for example, are
the native annual sunflower (Helianthus
annuus), pigweeds (Amaranthus spp.), and
especially foxtails (Setaria spp.), exotic an-
nual bunchgrasses that can crowd out na-
tives under certain conditions. Healthy
populations of these species appeared in
May and June, but as the season progressed
their growth seemed to be retarded, so that
the weed canopy remained relatively open.
The natives, on the other hand, also ger-
minated quickly, but contrary to what |
had expected were able to grow virtually
without competition for weeks before be-
ing overtaken by the weeds. Since the
weed canopy was sparse and continued to
remain fairly open, the natives made ex-
ceptional progress, most tallgrass seedlings
sending out tillers rather than persisting as
the single leaf-blades | commonly find un-
der weedy conditions. Essentially the same
thing happened on five of my sites, each of
which had a different cropping history im-
mediately prior to planting, and which
were planted over a seven-week period
from April 15 to June 6.

In all these cases the results were strik-
ingly different from what | had seen in
other years, when foxtails had appeared in
dense stands in May and flourished all sum-
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mer, obviously limiting the growth of the
natives. | suspect that this is due largely to
the unusually wert, cool spring, which sug-
gests to me that perhaps the timing of a
planting is the most important factor in its
success. (Farmers generally rake this for
granted. Stand quality depends almost en-
tirely on the soil-moisture conditions at
planting time and the rainfall and rem-
perature shortly after planting.) What this
suggests to me is that the best approach in
our area may be to plant early—in March
or early April at the latest. The spring rains
can then incorporate the seed, which will
germinate early, getting a head start on the
weeds as the soil temperature rises, and per-
haps also promoting establishment of cool-
season species. Optimal germination for
some species occurs under cool autumn or
spring conditions and, despite the exten-
sive tinkering 1 have carried out in my
greenhouse over the years, | can rarely get
sedges and certain forb species to germi-
nate well in the summer. This experience
may simply build a case for fall plantings.
As | have mentioned, winter and spring
snows do an excellent job of incorporating
prairie seeds into the soil. | have seen seeds
that were sitting on the surface essentially
“planted” by a single, wet April snow that
resulted in a profusion of seedlings soon
after the snow melted. In facr, thisisafairly
common grass-planting method in western
Nebraska, where May and June rains are
less reliable than in eastern and central Ne-
braska.

Watch and Wait

Judging from conversations ['ve had with
colleagues, a lower-tech, do-less approach
is counter-intuitive to many people, per-
haps even within the restoration and land-
management community. This is certainly
the case in the farming communirty, where
the culture seems to call for the use of ma-
chines whenever possible, and where there
is little patience with weeds. Watching a
new restoration grow into a lush stand of
grasses and forbs within two or three years
does give one a feeling of success, and
quick results may be necessary to sell a pro-
ject to skeptics, or to justify sizable mone-
tary investments. My belief, however, is
that we do not learn as much from the
intensively-managed, quickly-establishing
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In early projects author tried stripping existing sod in order to create a hard, nutrient-poor seed-
bed for prairie species. Though plantings on these sites generally established well and had few
weed problems, this intensive, high-cost method has since given way to cheaper, less-intrusive

methods on most sites. Photo by Bill Whitney

plantings as we do from those that develop
more slowly and on their own terms. These
slower-developing restorations give us
more time to watch different species and
interactions.

One such restoration on a 6.5-hectare

(17-acre) upland PPRI preserve north of

Kearney (planted by the donor of the land
the year he gave it) was simply hand-sown
out of a van window as the driver drove
back and forth across a field of winter
wheat in November 1983. The broadcast
mixture included a small proportion of
common forb species such as the compos-
ites brown-eyed Susan, false boneser
(Kuhnia eupatoriodes), dotred gayfeather
(Liatris punctata), and a few goldenrods
(Solidago rigida and S. mollis); legumes such
as purple and white prairie clover (Dalea
purpurea and D. candida) and round-
headed lespedeza (Lespedeza capitata), with
grasses such as big and little bluestem (An-
dropogon gerardi and A. scoparius), Indian-
grass (Sorghastrum nutans), and sideoats
grama (Bouteloua curtipendula). Grass es-
tablishment was very weak in the first
years, but the quick establishment of many
of these forb species, especially the gold-
enrods, resulted in a specracular autumn
display. The composites made a phenom-
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enal, yellow autumn show after three years.
They also seemed to act as a nurse crop,
occupying space and then giving way after
a few years to the warm-season grasses and
other forb species. The result, 14 years after
planting, is a beautiful prairie with a good
complement of about 30 nartive species.
(This shows what a small effort ar seed col-
lecring can accomplish. | remember col-
lecting many of the composites for this
planting early one November morning,
then adding a small amount of legume seed
[ had on hand. The result was a grocery
sack of mostly-flufty seed, which was the
source of most of the color and diversity on
the site today.)

More than ever, my attitude is to take
every available chance to plant under a va-
riety of conditions, then watch the results
with an ecologist’s eye—not that of a gar-
dener worried about weeds. | concentrate
on just getting the seed our on the ground,
not worrying much about soil-preparation,
and I pay little attention to seeding rares.
(I threw the “pounds of pure live seed per
acre” book away vears ago!) | suppress as
best | can my own cultural conditioning to
favor quick, weedless growth, and have
tried to develop an appreciation for the
composition, structure, and dynamics of a
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planting in its early, weedy vears. These
developing restorations can be extremely
rich wildlife areas, as illustrated by the
many dickcissel nests | ind in bull thistles
(Cirsium vulgare). The diversity of plant
species in the developing community com-
monly includes many early-successional
natives such as annual sunflowers, and has
a fairly complex structure, with a dense
“understory” overtopped by raller species,
rather like a small-scale forest. During the
second year | have seen many areas that
support a fairly complex mozaic of tall and
short plants with both dense and open-
growth habits, and with pood mixes of
grasses and forbs, all coexisting with the
developing native vegetation, which
grows more dense each year as it gradually
supplants the weedy species. A great ben-
efit of slow prairie development, especially
when it is the result of a light seeding of
the dominant warm-season grasses, may be
that forbs can build up larger populations
betore the dominant warm-season grasses
fill in the matrix.

As | accumulate experience 1 find
methods of planting similar to those Steve
Packard (1994) describes as successional
restoration more appealing to me than
ever. One of my most diverse restorations
to date was a cropland that [ and four vol-
unteers planted by hand-broadcasting in
April 1993, It had been out of cultivation
for a year, and supported a dense stand of
toxtail for the first and second years after
being cropped. The results of our planting
were extremely dithcult to discern the first
year. Even early in the second growing sea-
son the planting looked dismal, and | could
find only a few spindly grass seedlings and
an occasional forb in the dense vegetation.
By July of the second year the abundance
of forbs, especially legumes such as prairie-
clovers, was encouraging. Now, after its
fourth year the results are astounding
pecially as far as forbs are concerned. This
restoration is thin with respect ro the tall
grasses—it will probably take as much as
five or six growing seasons for them rto
densely till every area, even though after
four years there is enough fuel on the site
to carry an intense and relatively thorough
burn. After four growing seasons there are
still openings of as much as one or two
square meters in the grass matrix. But this
may all be to the good. I have noticed that
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most of these openings have large speci-
mens of at least one or two forb species.
Most of these produced seed in 1995, and
I expect they will begin seeding in the
openings as the dominant grasses fill in.

On another site, a volunteer hand-
broadcast forb seeds in an area thar had
been planted with native grasses by grass
drill about a month earlier. By 1994—the
second summer after planting—so many
forbs and specimens of the minor grass spe-
cies from my forb mix had shown up that
they clearly mark the volunteer's path
through the field. In this planting, the per-
formance of the grasses would be classified
as rather poor by agricultural criteria, but
[ think it will be interesting ro see what
this planting looks like in a few years, after
the forbs have had a chance to claim more
of the open spaces in the developing grass
matrix.

What | find interesting about these
old-field sites is thar the weedy vegeration
that develops on them is usually extremely
dense and often quite uniform and mono-
typic the first year. A crop agronomist, Or-
vin Bontrager (1996) (Orvin isalso a PPRI
board member and cooperating scientist
on one of the TNC restorations, see RMN
14(1):1), tells me that the lush growth of
foxtail immediately after cropping is a re-
sponse to high levels of available nitrogen
in recently fertilized fields, and declines as
the soil nitrogen is depleted. Usually by the
second year foxrail is much reduced. | have

seen seedlings flourishing in large numbers
in the spring only to appear stunted and
yellowish in color a month later due to lack
of nitrogen. In the second year the plant
community begins to change, with gaps
opening up and more species appearing. |
find that patches of bare soil are commonly
abundant on many of my sites the second
year, and even more abundant the third,
providing ample room for natives intro-
duced as seed to get established and to
flourish. This again raises an obvious ques-
tion, lending even more support to a “less
is more” approach: Why fght nature with
an intensive, agriculture approach? Why
not simply scatter seeds into second-year
(or older) old-field vegeration if some
openings are appearing and that dense,
first-year flush of growth is changing. This
might be an excellent way to introduce
some of the more conservative forb species:
just wait a year or two, and then sow the
forbs into the gaps in the vegetation as they
open up. Prairie restorations handled in
this way may take longer to develop and
mature than bare-soil plantings done in
one year, bur they are diverse, perhaps
more diverse in the long run, and they har-
bor a lot of wildlife.

Even first-year weedy species, whether
native or exotic, can't be all bad all the
time. | am convinced that the major rall
grasses rake care of themselve quite well
under these weeds, as do many forbs. In
fact, some of the most diverse spots in my

Rotary-tined harrow followed by roller made from ﬁa[v&ged highway-roller drum serves to

incorporate and compact broadcast seed.
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plantings have developed where the weeds
were rankest during their first growing sea-
son. I do not understand why—perhaps it
is a soil relationship. This may be the ex-
ception rather than the rule, but it may
repay further investigation.

Wetlands

Wertlands, in natural depressions and in
sloughs that are part of the alluvial drain-
age network of the Platre and rhat are fed
by surface runoff and groundwater were
historically an important component of
the Platte Valley prairies. Hydrologic
changes in the river system during the last
century, and conversion of land to crops
have destroyed many. | have tried several
relatively simple techniques to re-create
wetlands or to enhance the water-holding
capacity of existing drainages on a number
of sites. | have used a two-yard earth mover
pulled behind a tractor on three sites. At
three other sites, where our work involved
displacement of more soil, the Trust and
TNC contracred with a bulldozer operator.

In 1992, prior to planting my first
Platte River site on a cornfield, | dug a shal-
low (maximum depth, approximartely 0.3
meter, and two to three merers wide), me-
andering drainage ditch thar conducted
water into a deeper pool (abour seven me-
ters long by three meters wide), which |
dug down to the warer table, about a meter
below the field’s surface. | had no specific
historic drainage pattern to follow since
the field had been leveled at one time for
gravity irrigation and the original slough
topography had been obliterared. So 1 de-
signed a drainage configuration modelled
on ones | had seen in many lowland pas-
tures. [ he topsoil on this site is underlain
by a dense clay layer, and | have found that
some shallow sections of the artificial
drainage slough retain rainwarer for up to
five days, so long as | am careful nor to
break through the clay to the layer of
coarse sand beneath. | have also found thar
such a slight topographic modification can
result in a shift from mesic roward wet-
mesic or even wet prairie on a site. | sow
my wetland mix (which actually includes
both wet-mesic and wer species) on these
sites to encourage development of wet
prairie.

Digging abour one meter down creates
a wetland that is tied to the fluctuations of
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valley groundwarer levels, but thar never-
theless holds water through more of the
growing season. Such a wetland provides
excellent habitat for emergent aquatic veg-
etation and for amphibians and inverte-
brates. | deposit spoils from these pools
nearby to create drier sites similar to the
sand ridges commonly found in lowland
meadows in this area. In this way 1 have
been able to rediversify areas leveled for
iIrrigation, and so made unifnrmly mesic.
This has proved to be a fairly cheap, simple
and effective way to reintroduce topo-
graphic variety that may be visually subtle,
but thar is ecologically significant.

In 1995, because of the success of my
first small wetland, Tom Emerton, the
Platte River Trust director, and 1 decided
to create a bigeger wetland. He hired a local
earth mover to bulldoze a meandering
slough in the comfeld adjacent to the
1992 restoration site. Bulldozing depth for
the entire dig was below the June water
table (in 1995 this was ar an unusually high
level), crearing a standing ribbon of water
about 0.3-meter deep and two to four me-
ters wide. At the east, low end of the slough
| had the bulldozer operaror make a deeper
depression that would rerain standing wa-
ter throughout the summer even if the rest
of the slough dried out. The equipment op-
erator finish-graded the spoil pile to create
a sand ridge abour a meter high and five to
ten meters wide along the slough. This
slough, in a birds-eye-view, looks like a big
“V" on the field, with legs in excess of 150
meters long. The contractor also made two
other digs near the large slough, although
they were not connected to it. One was a
shallow depression in the topsoil, about
150 meters long, and made without break-
ing through the clay layer. The second was
a small, deeply-dug depression (about 1.5
meters deep), created with an excavator (a
backhoe on tracks).

The earth-moving work for this pro-
ject cost slightly over $2000. Fortunately,
our contractor was not only efhcient at
moving a lot of earth in a very short time,
he was also somewhat of an artist, and
managed to create some remarkably natu-
ral-looking meanders and sand-ridge con-
rours. He also enjoyed doing a project that
unleashed his creativity and, as he pur it,
“let me put a little back for wildlife,” in-
stead of damaging habirat.
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4 A bulldozer or earth-mover was used to re-
establish low-relief topography on sites lev-
elled for agriculture. Shallow channels,
scooped down to the water-table about a me-
ter below the soil surface, create linear wet-
lands with water levels linked to the water ta-
ble. Spoils piled alongside create drier sites
similar to sand ridges characteristic of these
lowland meadows. Photo series shows prog-
ress of vegetation on Platte River site from ex-
cavation in June through first growing
season. Photos by Bill Whitney

Onto all of these excavated sites vol-
unteers and 1 hand-broadcast mixes of
wet-, mesic-, and dry- prairie seed onto the
site as appropriate, and raked them in with
just a simple harrow section (withourt the
roller) pulled behind my pickup. The re-
sults of the late-June planting were good
even though we had below-normal rain in
July. 1 was pleased at the rapid appearance
in the sloughs of Spartina pectinata, Juncus
torreyi, and Agropyron caninum, and of
forbs such as Desmodium illinoense and
Dalea spp. on the spoil piles. On both the
field planting surrounding this wetland
(one of the excellent 1995 plantings al-
ready discussed) and the werland and spoil
areas it was unusually easy ro judge success
even in the first year because weed cover
was relatively open, and narive seedlings
were large and conspicuous. In its second
growing season this restoration proved to
be as good as the first year indicated. In a
quick hike of a few hundred meters during
the spring of 1996 | easily identified more
than 50 species sprouting from the seed we
had planted. | am confident that within a
few years we will have a diverse mosaic of
prairie and wetland communities on this
site, with good representation of more than
a hundred native species.

Simpler yet, in fields that had been ir-
rigated by center-pivot systems, which do
not require land leveling, I iind that nat-
ural drainage sloughs, though disturbed,
are often still hydrologically functional.
Since the water table in the valley of the
Platte has declined in recent decades,
these sloughs tend to be drier than they
were historically. But | have found chat
deepening them by 20-30 ¢m with the
earth mover can dramatically increase the
depth and duration of inundation follow-
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ing precipitation events, creating excel-
lent habitat for sandhill eranes during their
March and April sraging, the six-week
stop-over during which they build up fat
reserves and critical dietary nutrients, and
renew pair bonds in preparation for nesting
further north—and also for many inverte-
brates that reproduce during wer periods
later in rhe spring. As a part of a Nature
Conservancy restoration | used my two-

yard earth-mover to deepen an existing
slough in one of my planting areas. Con-
sidering the limitations of my relatively
small machine, | suspect that it would be a
fairly minor task for a bulldozer to remodel
an entire slough system in a pivot-irrigated
comnfield (39 hecrares [97 acres] in this
case), deepening the pools in several lo-
cations along the slough channels.

[t appears to me that minor—and rela-
rively inexpensive—wetland elementscan
be introduced into old fhields under suirable
conditions, and can increase the biodiver-
sity of an area immensely. If we could read
the soils and pre-cropping drainage pat-
terns accurately, and use the shallow
depth-to-groundwater to our advanrage,
then we could re-create a network of shal-
low wetlands on original wer-soil areas.
One reward for this effort may be the reap-
pearance of some wetland species from the
seed bank (or even from surviving root-
stocks)—a phenomenon | notice regularly
on some of my sites in the sandy-soiled
Platte Valley lowlands. A good example of
this is a tract of lowland thar managers art
the Audubon Society’s Rowe Sanctuary re-
cently converted from pivot-irrigared corn

to native grassland. They sowed a com-
mercial mixture of the major mesic warm-
season grasses sometime in the early 1990s.
| visited the area in 1996 after it had been
successtully burned. I was surprised at how
poorly the commercial mesic species such
as big bluestem and Indiangrass had fared,
but amazed at the dominant vegeration
that did grow. It is now predominantly a
wet prairie with cordgrass (Spartina pectin-
ata) and a variety of other obligare werland
species.

It is advisable, in considering what we
are capable of doing, also ro acknlowledge
what we are not capable of doing. These
restorations can include sedge meadows
and prairies and other elements of the wet-
ter meadows along the Platre, but they are
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not necessarily their equivalent: hydrolog-
ically, since many restored lands are higher
above the warer table than the original wer
meadows; physiographically, as judged by
soil differences and human-influenced to-
pography; or botanically, since itisdifficult
to restore plant communities that are just
like the originals. This is a point that we
may need ro clarify in the future with re-
gard to wet-meadow preservation and mit-
igation issues along the river. Successful
grassland and wetland restorations do not
necessarily make up for loss of the last re-
maining natural wer-meadow areas in the
valley.

Native Nurse Species

An interest of mine that parallels my in-
rerest in successional restoration concerns
a group of natives that are easy to collect,
germinate quickly, grow as fast as many
rank undesirables, are an important struc-
tural component of planted stands of na-
tive vegetation in the first few years, and
seed prolifically as annuals, or as biennials
and perennials starting their second grow-
ing seasons. Since these species quickly
form a matrix of native vegetation, and can
therefore be viewed as early-successional
species, my belief is thar they might make
good nurse species for slower-developing
forbs and grasses. In my work | have come
across a number of species that seem to me
likely candidates as nurse species for suc-
cessional restoration plantings in the low-
lands. These include the cool-season
grasses, Canada wildrye, slender wheat-
grass, and prairie wedgegrass, and several
forbs, notably the annual legume, foxtail
dalea (Dalea leporina), and a biennial,
plains coreopsis (Coreopsis tinctoria). Wild-
rye and foxrail dalea seem ro work best in
mesic sites, and in wet sites slender wheat-
grass, wedgegrass, and correopsis meet
these criteria the best. These species pro-
mote a quicker dominance of native
plants—that is, plants that are by nature
an integral part of the evolving native
plant community. Besides this, they grad-
ually vield to the larger species of warm-
season grasses that develop more slowly, do
not establish well from seed, or were seeded
at a very low rate.

In 1992 and 1993, for example, |
sowed wildrye ar a rate of a gallon and a
half per hectare along with a mix of forb
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seeds on two sites, one 14-ha, the other 16-
ha. Both sites were heavily infested with
giant ragweed (Ambrosia trifida) and foxtail
during rhe first year, but the wildrye estab-
lished well even where warm-season
grasses did poorly. This was especially true
on the 16-ha sire, where the tall warm-sea-
son grasses had an exceptionally poor start.
Had it not been for the wildrye the area
might still be dominared by weedy, annual
species. By the second year on this same
planting 1 also found that the forbs were
most apparent in areas with dense, heavily-
seeded stands of wildrye, and had done
very poorly in other areas. Since the wild-
rye did grow very vigorously, despite the
heavy growth of ragweed and foxtail, | had
the impression that this plant was facili-
tating introduction of the forbs even in the
presence of some fairly aggressive comper-
itors. Forbs such as prairie clovers, Canada
milkvetch (Astragalus canadensis), asters,
and perennial sunflowers (Helianthus max-
imilianii and H. rigidus) were appearing in
the wildrye patches, but were virtually ab-
sent in areas not occupied by wildrye, even
when these were free of the larger compet-
LlEOrS.

Of special interest here is the perfor-
mance of foxtail dalea, an obscure native
annual legume thatr occurs in the eastern
half of the Great Plains. | have found it in
the Platte valley only in ungrazed pasture
and along roadsides in infertile soils.
(When I provided Walter Goldstein, a re-
searcher at Michael Fields Agriculrural In-
stitute in East Troy, Wisconsin, with fox-
tail dalea seed for his research, he told me
that it had been cultivated at one time as
a forage plant in the Dakotas—yet another
sidebar to the restoration story). It germi-
nates quickly, gains biomass rapidly, and
can grow a thick, upright stem up to a me-
ter rall before bushing out to form a dense
canopy. Judging from the many conspicu-
ous nodules on its roots, it may also be a
heavy nitrogen fixer. If not mowed past
July in the first growing season following
planting it re-seeds well, producing a dense
stand the following year, but if mowed later
it does not have time to set seed, and vir-
tually disappears the following year. It
forms dense stands, yet develops an open
“understory” that allows light to penetrare
to the ground. My impression is that it
would make an excellent nurse species,
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since it produces large, easily-collected
seeds, and is easily established.

Foxtail dalea also seems to play an im-
portant role on mature prairies by acting as
a kind of stand-in species that occupies
temporary gaps created by disturbances
such as erosion, grazing, or fire. In an 11-
year-old planting on one of our Lincoln
Creek sites, for example, it has persisted
beyond the third year only on the more
barren, drier, mixed-grass sites, where it
comes and goes, appearing in large num-
bers some vears (often burn years), and
hardly at all in others. Dalea is similar in
this respect to deerverch (Lotus purschi-
anus), another common, annual legume
native to the upland prairies of the Great
Plains. I have been watching both species’
responses to various management regimes
over the years, and am intrigued by their
cyclic populations, not to mention their
early-season growth rates, their structural
characteristics relative to the rest of the
plant community, and the amount of the
seed they produce. In my restorations [ feel
it is worth the effort to include such an-
nuals. | also like biennials such as common
evening primrose (Oenothera biennis) and
velvety guara (Guara parviflora), in addi-
rion to the typical long-lived perennial
prairie species because of the role they
seem to play both as early-successional, or
nurse species, and also as gap hllers in ma-
ture prairies.

Three of the species I mentioned
above—slender wheatgrass, wedgegrass
and coreopsis—grow well on wetsites. The
rwo grasses do not have the bulk of wildrye
but do occupy spaces between developing
warm-season grasses, filling such areas
quickly under favorable conditions. Core-
opsis is a prolific biennial with an open,
bushy habir. Especially adapted to wer mud
flats and depressions, it establishes and
spreads rapidly, outcompeting some weeds.
It does not appear to suppress other,
longer-lived wetland species developing in
the wetland community.

Restoration and

Ecological Insight

In my Platte River work | have learned a
great deal about many plant species. [ have
also become familiar with a complex land-
scape spread along a 120-kilometer stretch
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of the Platte. When making my seasonal
collecting rounds each year 1 visit many of
the natural grasslands along the river and
also the restored prairies owned and man-
aged by the Platte River Trust, The Nature
Conservancy, and many private landown-
ers. Some of these are small, isolared
patches of prairie. Others are areas of more
than 500 ha (1,200 acres). Each tract of
land has a different management history
and, in the case of the restored areas, a dif-
ferent seeding of native species, and each
responds in unique ways to various regimes
of grazing, haying and prescribed burning.
All of my field work, ostensibly in the
name of restoration, has also led to some
questions about the compositional and
structural dynamics of the native grass-
lands in our area, and about the conse-
quences of various management practices.

One thing | have come to realize is
that no single patch of prairie is truly rep-
resentative of the prairie that once covered
the landscape in our area. | wondered from
the start what the historic prairie looked
like in central Nebraska. First, whatspecies
were there and how were they distributed!
Beginning with my earliest restoration ef-
forts in the early 1980s | have created what
[ called master species lists—reference lists
of species that | have found in various types
of prairie in our area. In a certain habitat
type I could possibly find all the species on
the reference list, but usually | find only a
subset. In facr, every native plant species |
have found on several mesic sites in the
central Platte valley is a part of an “ideal”
mesic Platte River prairie, since we no
longer have a single mesic reference prairie
containing every species—we only have
fragments. With only one or two excep-
tions, even Platte River Trust and The Na-
ture Conservancy grasslands, although
they are unquestionably the best natural
lands remaining in the central Platte Val-
ley, are lacking many of the species of
plants that are on my reference list of
mesic-prairie species.

In a similar way, my observations, to-
gether with my experience in attempting
to restore various community types, have
led to some new ideas about the distribu-
rion and abundance of some species in the
historic landscape. My observations of var-
ious diverse remnants and of my own res-
torations lead me to suspect that a number
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of species that are now quite rare in the
central Plarte Valley were not only more
common at one time but may have been
major components of the vegetation.
These species include porcupine grass
(Stipa spartea), several species of legumes:
three tick trefoils (Desmodium canadense,
D. llinoense, D). canescens), sensitive briar
(Schrankia nuttallii), and roundhead bush-
clover; and several composites, notably
stiff suntlower ( Helianthus rigidus), and en-
tire-leaved rosinweed. | know of only a few
sites in the Platte Valley where these oc-
cur, usually as small populations in small
roadside and ungrazed, unhayed remnants.

On the other hand I have observed
that these same species are often major
components of the few prairie remnants
where they do occur, and also in several of
my Lincoln Creek restorations. In 1995,
Kent Pfeiffer, a researcher for The Narture
Conservancy, discovered two atypical hay
meadows along the Platte, both of which
support my notion that stiff sunflower and
porcupine grass Were at one time major spe-
cies on mesic to dry-mesic Platte Valley
sites. Stiff sunflower, in particular, devel-
ops large clones, creating a vegetative mo-
saic much different than that on a site
without the species. Similarly, tick-tre-
foils, especially Canada tick-trefoil in
moist lowlands, and Illinots tick-trefoil on
mesic to dry-mesic sites, can also grow in
thick, impenerrable masses. These plants
not only add strucrtural diversity to the
prairie on a landscape scale, they are also
among the the most prolific and large-
seeded plant species in the system. Their
seeds (and vegetative parts) are foraged vo-
raciously by insects and mammals. | know
from experience that deer, cattle and bean
beetles eat the foliage, and deer mice ap-
pear to eat lllincis tick-trefoil, since I
found one caching seeds under my work
bench.

In contrast to my restorations, many
of the surviving Platte River prairies do not
include many of the species that may have
been in the historic prairie. Furthermore,
some thar are present are not expanding
their populations or are not growing into
clones, as they are on the restorations. If |
and my colleagues at the Platte River Trust
and TNC are interested in managing ex-
isting lowland prairie as well as restoring
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more of it to increase biodiversity perhaps
we should be locking more closely at these
missing components and at how the com-
position and strucrure of grasslands change
in response to changes in management.

The restorations planted during the
last five years offer us new opportunities to
answer questions like these, and have also
led to the improvement—in some cases
the simplification—of our techniques, The
Plarte River Trust's experience, similar to
Uremaud’s (1996), sugpests that we may be
able to create high-quality prairies on some
sites simply by baling seed-laden prairie
hay, transporting the bales to a field and
using the hay as mulch or just letting cattle
feed on the hay, scattering the seed and
rrampling it into the ground. If this
worked, it would give us an easy way to add
species to low-diversity pastures.

This work has important social con-
sequences as well, since the Platre Valley
restoration sites are excellent demonstra-
tion areas, most of which are easily acces-
sible to visirors. Not only de they already
exhibit hydrologic and floral components
[ would like to see restored to other Platte
Valley lands, they are instructive because
they can easily be compared with sur-
rounding preserve lands with different
land-use histories and management re-
gimes. These include several native-prairie
hay meadows, grazing lands, areas planted
to warm-season grasses under the Conser-
vation Reserve Program (CRP), and res-
toration sites that were planted—and have
been managed—in various ways.

We can also learn a lot by manipulat-
ing restorarions and the native grasslands
that surround many of them through graz-
ing, haying, and prescribed burning (La-
throp, 1995). | believe there are important
ecological questions that can be answered
by making long-term comparisons of re-
stored areas and existing grasslands. What
past management methods—season-long
grazing or application of herbicides, for ex-
ample—have driven many species from
the Platte's extensive prairies! Which spe-
cies have raken their place, and why!
What patterns and intensities of harvest-
ing allow for survival of species sensitive to
grazing or haying once they are restored to
an area! Did species that are less common
today play a more significant role in the
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valley's grassland at one time—in terms of
biomass, for example, or community dy-
namics, pollination ecology, and so forth!?
What about the processes that are a func-
tion—or byproduct—of some missing
plant or animal species! How can they be
restored! How do cranes and other birds
respond to restored areas and different
management regimes! How can economic
and ecological objectives be balanced and
reconciled in the utilization of these lands?

These are just a few of the questions
that have become part of the continuing
management dialogue among natural area
managers in our area. Prairie restoration,
as practiced by Prairie Plains Resource In-
stitute along the Platte River, has venrured
far from its modest beginnings along Lin-
coln Creek back in 1980. Still, I believe
the principles that led us to plant those first
seeds were sound, and still serve as the
foundation for the growing restoration ef-
forts on the Platte. In addition, the metic-
ulous process of working with and learning
about the plants is a way to involve people
in crearing something positive and beau-
tiful—to educate as well as protect a nat-
ural treasure.

This is the second part of a two-part article.
Part I, "'Getting Started,”’ appeared in the
Summer 1997 issue of R&MN.
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