





Revegetation Plans for
woadoempcom  Otr€@M Restoration Projects

During and After Project Construction

Successful revegetation projects require attention,
maintenance, and monitoring during and after construction.

Vegetation Quality and Warranty Information
Warranties are strongly recommended for riparian revegetation
plant materials and their implementation. Specific warranties
vary between propagule type and whether the plant materials
are simply provided to a wat ershed group or installed by an
independent contractor. Plant materials should be warrantied
for species correctness, source, labeling, readiness, and

potentially, vigor.

For seed, these factors are expressed on the certified seed tag, as required by the Colorado
Department of Agriculture through the Colorado Seed Growers Association. The tag should also list
noxious weed species present, if any, and state whether the seed has been tested for purity and
germinability (as described by PLS.

Although contai ner plants and seed are governed by the Colorado Department of Agriculture,
certification information is deficient from most nurseries. However, an examination of plant vigor to
determine that it is free of blemishes from insects, disease, and predation an  d, if container stock,
that its root system completely fills the soil profile without being j -rooted, circular, or decadent is
strongly encouraged.

If the plant materials are established by an independent contractor, in addition to the attributes
described above, some degree of success for cuttings and containerized plants should be
warrantied (typically 30 to 50% for cuttings and 85% for plants). However, seed emergence and
establishment is rarely if ever warrantied. Warranties typically exclude hydrology,  site readiness,
predation, soil chemistry, and other factors that are beyond propagule vigor, source, and character.

Irrigation and Supplemental Water
If proper timing for revegetation cannot be met and/or proper hydrologic conditions do not exist,
supplemental irrigation may be necessary to promote plant establishment  (see page 3).

Operations and Maintenance (O&M)

Operations and Maintenance considerations should be included in the projectOs O&M plan, with
specific attention on predation, insect and weed management, and invasive control. Some urban
and developed locations may also require specific vegetation management strategies for woody and
herbaceous species. Woody material may require periodic pruning or removal of dead material;
herbaceous may requi re periodic mowing.

Monitoring

Post-construction monitoring for seed emergence; plant and cutting survival; the occurrence of
noxious and/or invasive species; the rate of recruitment to the site for native species; predation
and/or grazing; and erosion must be included within project design and budget. Monitoring should
include determination of general plant cover and vigor as cumulative from seeding, planting, and
natural recruitment; the occurrence of invasive or noxious vegetation, predation, or insect or
disease damage; and the occurrence of any erosion issues.
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IMPORTANCE OF WiLLOowS AND COTTONWOODS IN RESTORATION

In arid regions of the Rocky Mountains, willows and cottonwoods provide important wildlife
cover for nesting birds and small mammals, and forage for elk, moose, and other herbivores.
Willows and other riparian vegetation provide effective soil stabilization through the large web
of underground roots that bind soil particles together. The above-ground biomass of riparian
vegetation slows water velocities and therefore aids in reducing shear stress along stream
banks, road embankments, and other erosion-prone areas. Willows have a number of
characteristics that make them resilient to high-velocity flood waters, burial by sediments,
long periods of inundation, high winds, and heavy browsing by wildlife. Cottonwoods provide
similar benefits, as well as providing structural diversity (i.e., variety of canopy heights) in a
riparian habitat. Furthermore, willows and cottonwoods provide essential shade and organic
matter inputs to rivers, both of which are critical to the quality of aquatic habitats. Such
riparian vegetation also facilitates nutrient uptake of effluents such as nitrates and
phosphates.

BI0OLOGY, BEAVERS, AND BENEFITS

Willows and cottonwoods are deciduous woody plants in the Willow Family (Salicaceae) that
typically occur in mesic sites such as riparian areas (i.e., riverside habitats) and other wetland
habitats. Willows are classified in the genus Salix, and cottonwoods are in the genus Populus.
Both willows and cottonwoods have an important feature in their biology that make them
excellent candidates for use in ecological restoration.

Willow and cottonwood stems can develop new roots readily from dormant buds and
adventitious buds (i.e., buds that develop in an “atypical” place rather than at the branch tip
or in leaf axils) when in contact with water or moist soil. This strategy is helpful in habitats
where beaver routinely cut and haul willows to construct dams and lodges. Should a stem
break loose and flow down river, or become dislodged by a flood, the stems root readily in the
muddy riverbanks. And so in the course of riparian restoration we find ourselves following in
the footsteps of the beaver. However, incorrect selection of species, as well as improper
storage, handling, timing, and installation techniques, can produce widely varying results. This
guide provides tips and information to help you improve your chances of success in a riparian
restoration project.



APICAL CONTROL IN SHRUBS

All woody plants, including willows and cottonwoods, produce
a mix of hormones including auxins, cytokinins, ethylene, and
gibberellins. Hormones are substances that are produced in
small amounts and influence the growth, development, and
differentiation of cells and tissues. The specific ratio and timing
of hormone release has strong control over plant growth. One
example of this is known as apical control, where the top
branches of a plant (i.e., apical or terminal buds) have an
influence over the lower branches. Apical control occurs widely
among willows and cottonwoods, where auxins produced by
terminal buds are transported to lateral buds (i.e., buds along
the stem below the terminal bud) and adventitious buds to
convey a signal to “stay dormant.” When the apical bud is
removed by a browsing animal or severed by a willow
harvester, the hormonal signal from auxin is interrupted, which

stimulates the growth of lateral and adventitious buds. In TB=Terminal Bud; LB=Lateral Bud;

. i . BSS=Ring of bud scale scars from
heavily browsed areas, it is the removal of the terminal buds previous year's terminal bud: BT=Bundle
that causes a bushy appearance in both willow and trace in leaf scar. P=Pith; N=Node;

L. |=Internode; LS=Leaf Scar; L=Lenticels;
cottonwood stands. Under some conditions, however, and for

certain species (e.g., sandbar willow, Salix exigua), removal of

the terminal bud may not be necessary or desirable to achieve
project goals. If a tree-like willow is desired, removing the
terminal bud(s) is not recommended.

USING LIVE CUTTINGS FOR RESTORATION

Thanks to the nature of willow biology, and especially to the
presence of adventitious and dormant buds that form roots
when wet, live cuttings (poles, stakes, or whips) can be used in
a variety of restoration practices. When installed properly and
under the right environmental and moisture conditions, live
cuttings can develop roots and above-ground shoots rapidly.
Survival of these cuttings through the first growing season can
range between 45% and 90% of installed cuttings. However,
subsequent survival can be highly variable, and three seasons
of monitoring is recommended before claiming success or
admitting defeat for any willow restoration project. Lack of
adequate soil moisture, poor timing, incorrect species choice,
and improper selection of willow stems are important factors
associated with poor survivorship of cuttings.

Careful attention to harvesting healthy stems, proper stem R°°t_5_5Pr°U“ngfr°m
diameter and age, groundwater hydrology and hydroperiod, d:d:z?g:)';’;zb“S;;;t‘legs
depth of installation, and good soil-to-stem contact all Y & ’

. . ) Aberdeen Plant Materials
contribute to successful restoration projects. Center




SELECTING THE RIGHT MATERIALS: GARBAGE IN = GARBAGE OUT

Harvest Location: Select a source population as
close to your project site as feasible, preferably
within the same drainage. Harvest species that
occur in the same site conditions (e.g.,
hydrology, landscape position, elevation) as the
conditions of your restoration site. Avoid
sourcing plant materials more than 1,000 feet in
elevation above or below your restoration site.

Healthy Stems: Always select healthy stems (i.e.,
“green” wood in cross-section) that are: relatively
straight, covered in smooth bark (i.e., not furrowed or
damaged), and free of insects, disease, or fungal
damage. For most willow and cottonwood species,
stems older than 4 years of age produce fewer
adventitious buds and are lower in vigor than younger
stems. This is especially true for species such as
peachleaf willow (Salix amygdaloides), Bebb’s willow
(S. Bebbiana), and many alpine and subalpine species.






