General Guidelines for the Collection, Propagation and Installation of
Native Riparian Woody Plant Species

1) PLANT SELECTION

Ecological Considerations

riparian plant community characteristics
riverine hydrology & geomorphology
general habitat characterisitics and patterns of riparian plant growth

information sources: background data & literature search, aerial photos &
site specific information (reference sites)

Biological Considerations

genetic integrity/ provenance, utilize local sources for seed & propagules

Practical Considerations
availability, cost and project timing requirements
site restrictions
installation and maintenance requirements

2) RIPARIAN PLANT SOURCES: COMMERCIAL NURSERIES
How to Locate

literature & professional referrals: Restoration and Management Notes,
Society of Wetland Scientists; PlantSource, Hortus Northwest, etc.

How to Select
read the catalogs
specialty nurseries (prairie, wetland, alpine, desert, etc.), natives only,
custom/contract growers, growers only vs full-service design and build?

nursery inspection:
observe propagation methods and general plant growth
conditions...potential for weed and/or pathogen contamination?

develop selection criteria: experience w/ species of interest?, capacity
and skill to produce quantity & sizes needed?, proximity to site??
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Plant Condition

Seed
cleaned or uncleaned, fresh or after storage, obtain test results for
germination rate and % weed species and inert materials
few nurseries specialize in seed collection, so local seed sources for the
species and/or quantities needed may be difficult

Containerized

size, shape, and material varies
most woody and herbaceous species suitable for containers

advantages: available year-round, easy to transport, easy to maintain at
site, plant an intact root system

disadvantages: high cost relative to other forms

Ball and Burlap (B&B)

used primarily for shrubs and trees (conifers)
plants are field-grown, dug with rootball intact, wrapped in burlap
advantages: root system relatively intact, lower cost than containerized

disadvantages: availability generally limited to dormant season,
specialized storage requirements, root damage during collection (cedars!)

Bareroot

field-grown, dug and supplied during dormant season
includes rhizomes, pull-ups, sprigs, and plugs

nursery source does not necessarily mean nursery-
grown...collection from wild populations maybe problematic

advantages: relatively inexpensive, handling ease

disadvantages: loss of roots, increased attention to maintenance, supply
and planting limited to dormant season, length of storage is unknown

Contract Grower Options

greatest assurance that the needed plants will be ready at the appropriate
time, at a known cost

requires the greatest amount of lead time (generally at least one
year)...develop design, seed or cutting collection, growing out to
required sizes

conduce inspections during contract term
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3) RIPARIAN PLANT SOURCES: SALVAGE AND PROPAGATION

SALVAGE...using resource that would otherwise be trashed; provides materials that
are unavailable otherwise; enables use of either onsite materials or from similar habitat

Two Approaches:

1) plants alone

2) sod (soil and herbaceous plants together)

(soil typically salvaged as part of landscaping, not as a source of plants but to
provide growing medium)

advantages: plants adapted to physical & biological characteristics of site;
maintaining genetic integrity/diversity of local populations; supplys surface
soils, nutreients, and soil micro-organisms appropriate to the site

Plant Salvage: removal of plants from a donor site for storage or transplanting to a
restoration site »
advantages: source of native stock; soil mycorrhizae, seeds, rhizomes in
rootballs;

when restoration performed to mitigate habitat destruction, consider plant
salvage from impact site ’

alternatively, much opportunity in developing areas...many acres destroyed
every day

requires planning and coordination
salvage and plant during dormant season (November through February,
depends on species)

ideally, planting immediately following salvage maximizes
survival and minimizes cost

holding before planting requires equipment, materials, and labor
to build storage facility and maintain plants, drives up cost and
lowers survival rate

additional benefits: potential for public participation & education

Soil Salvage: site cleared and grubbed, topsoil scraped and piled at beginning of
project, respread before planting

rough handling, poor storage conditions results in soil homogenization
and loss of viability of plant seeds, rhizomes, tubers, changes in soil
microorganisms

minimize homogenization by limiting'handling/rehandling & length of
storage to avoid dry out and/or composting effects
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PROPAGATION...undertaken to fulfill very specific requirements; requires special
expertise & dedicated sites and/or facility for propogation activities.

two basic categories: seed propagation; vegetative (cutting) propagation

Seed Propagation

allows maintenance of genetic integrity, some species are more sucessful via seed
than cuttings (well-developed root systems, branching patterns); requires
specialized knowledge to collect, store, and grow native seeds

collection: need to know maturity dates & dispersal mechanisms; fleshy fruits
disappear quickly due to birds; capsules may dry & split quickly

storage:

requires proper preparation and conditions

remove fleshy covering, dry to remove excess moisture
keep seeds cool and dry...

store in low moisture, low temperature environment
(<50 F, <50% relative humidity, avoid fluctuations)

germination and growth: some species germinate immediately, while
thers have domancy requirements (i.e. cold stratification) thus ensuring
ermination within appropriate time intervals.

1) mechanical...hard seed coat prevents seed from imbibing
water, requires scarification (birds, knife, sandpaper, hot water
soak, sulfuric acid)

2) chemical inhibitors within seed coat removed by leaching

3)internal...seeds contain dormant embryos and require moist-
chilling before germination can occur (i.e., fall-winter).
Horticultural practice called “stratification or “cold strat”.
Requires moisture, cool temperature, and aeration (oxygen).

Simplest and easiest method to overcoming dormancy involves
sowing seed in outdoor beds or flats in the fall and letting the
change of the seasons do its work (i.e., imitate nature).

Important factors: protection from predation, proper moisture,
proper seed density and planting depth, fertilization, disease,
insect, and weed control.

flat or flat and containers, fill with 50/50 mix of peat and perlite

or well-drained potting soil (not dirt...do not imitate nature),
protect, water, set outside.

Vegetative (cutting) Propagation
softwood/semi-hardwood/hardwood cuttings for shrubs and trees
division of multiple-stemmed hardwoods
obtain larger plants faster than from seed
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Softwood Cuttings--taken when stems are elongating, during early part of the growing
season ensures supple tissue and leaves; require special handling and
environmental/pest control

Semi-hardwood Cuttings--taken during latter part of growing season provides firm
wood and mature leaves; similar handling and environmental conditions to softwood

Hardwood Cuttings--taken during dormant season, thus firm wood, no leaves and
dormant leaf buds. Relatively simple handling requirements, dormancy allows long-
term storage (upto 6 months) under refrigerated conditions (<34 F, wrap in plastic to
minimize dessication), rehydrate prior to planting and/or propagation.

Division--mutiple-stemmed hardwoods; whole plants divided to produce sprigs (stem &
root intact); collection/planting during dormant season or early growing season

4) SITE PREPARATION, PLANTING TECHNIQUES AND PRACTICES, PLANT
MAINTENANCE, AND MONITORING

Site Preparation
1) soil amendment (broadcast recommended...amending individual planting

holes provides only short-term benefits)

goal: create a soil with adequate drainage during wet season, moisture
retention during dry season, and contains adequate nutrients for plant
growth, within limits of soil type that is appropriate for target ecosystem

soil amendments should be based on reference site soil characteristics,
and/or soil tests and plant requirements

If soils are compacted by heavy equipment, tilling, ripping, plowing may
alleviate dense, tight soils

general guidelines: EPA Oregon study found soils in most created
wetlands significantly loweramounts (about half) of organic
matter than natural wetlands...recommend adding organic matter
(compost, sterile straw, peat)...how much?...one reference says
<25% by volume = no benefit...25-50% commonly used

2) weed control
mechanical (mowing, pulling up); chemical (herbicides);
habitat alteration (flooding, shading, soil solarization)
3) installation of fencing and/or use other herbivory control methods
4) install or create logs, snags
5) stake community boundaries or individual plant locations
6) plant delivery inspection
species, quantity, condition...opportunity to accept or reject plants
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Installation

planting time varies with region and plant material: ...

moderate coastal environments may be planted in late fall through early
winter (warm, moist soils allow root growth until soil temps decline
below 41F)...late winter/early spring is OK, but plants have less time to
establish before low moisture, high light & temps impose stressful
growth conditions.

continental climatic regimes-trees for reforestation planted in early
spring to avoid frost damage to young (unestablished) trees.

In general, hardwood cuttings should be planted in late winter/early spring, firmly
tamp dirt around cuttings to ensure soil/cutting contact to promote vigorous rooting.

trees. shrubs, herbs

see attached schematic-details...dig hole larger than rootball, backfill with
native (amended) soil, avoid air pockets, water in (no puddling), stake large
trees and shrubs to prevent cracking

bareroot...soak in water (with transplant vitamin B1) for one hour first
ball and burlap...slit burlap, unwrap (& remove from smaller root ball)

containerized...water before planting, remove from container (both
plastic and fiber), tease apart roots

cuftings...recut both ends and rehydrate by soaking overnight (ca. 1/2
cutting below water); plant w/ buds pointing up; firmly tamp dirt around
cutting; if unirrigated, place at least 2/3 cutting/whip/pole beloground

set all plants.at same level they were growing at the nursery (allow for settling)

mulch & weed barrier cloth to retain moisture, moderate soil temperatures,
discourage weeds

Maintenance

mulch materials: sterile straw, compost, bark and wood chips (avoid fir,
cedar, spruce, larch, redwood, and other species reported to be toxic),
synthetic weed barriers (woven/porous plastic)

considerations:availability, ease of application and maintenance
appearance, stability under wet and windy conditions

freedom from contamination, slow decomposition (large pieces,
partly decomposed, high in lignin

irrigation (propagation beds & large scale projects)

weed & erosion control

control herbivory (temporary & permanent fencing options)
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Monitoring
sampling strategy (what, where, when)
generally involves permanent sampling plots, quantitative vegetation

observations, and photodocumentation; may also include information on soils,
hydrology, wiidlife, habitat structure, water quality

Monitoring period determined by project success, budget, permit
requirements...typically 5 years, but may be longer.
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Common problems of vegetation establishment, their diagnosis and remedies.
(Adapted from Coppin and Richards 1990.)

SYMPTOMS CAUSE DIAGNOSIS REMEDIES
Ground covers
Acidity pH<5.5 Liming
Legumes disoppear Low phosphorus Extractable P fest P-fertilizer
Grass competition Grass height > 12 in. Graze or cut
Poor growth, prone to Soil compaction Packing density ' > 1.75 (mg/m?) Cullivation
drought in summer;
shallow rooting; pale color Waterlogging Water table <15 in. from surface Drainoge, use tolerant species
Extractable nutrient fow Add fertilizer, use legumes
Nutrient deficiency
Low cation exchange Add orgonic omeliorants
Poor growth, moribund
Acidity pH <5.5 Add lime, vse folerant species
Drought Low AWC?, coarse soil texture Add organic ameliorant
Nutrient deficiency as cbove as cbove ‘
Thick matted gross,
moribund, no Acidity as above as above
decompasition -
Low N in vegetation C/N ratio >25 Add N-fertilizer, grazing

Growth too dense and

Presence of aggressive weed

Cut regulorly and remove herbage

and stems

vigarous Soil foo ferile species to reduce soil fertility,
Trees and Shrubs
Failure to establish Zzzrfjf::::;r bad handling All site factors cre.saﬁsfadory Replant
) Packing density >1.75 {mg/m?) Cultivate
Dieback or dec!h, poor Excessive soil compaction
~ root growih, folioge Plonting pit impermecable Replant
colored or sickly
ngedogging ngh water table < 2 k. deep Drcinoge
Nutrient deficiency Foliar and/or soil analysis Fertilize
Acidity pH outside preferred range Lime
Poor growth rates ;
; \24
Drought 3;22“’ low AWC, eoarse Mulches; watering
Competition from ground Dense vegetotion around trees . Amelioration with organic matter
cover Mulch or herbicide to suppress
Damaged, disfigured or L Pest .
{ . nsect frol; Il affected
discolored falioge, buds Disease Symptoms of Fungl‘oru aﬂéck ":; tl:or;\mmp::‘r;e l:,r mfe a

! Pocking Density = Dry bulk density of soil in sity {mg/m’] + (0.009 x % clay)
2 AWC = Avoilable water copacily
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General Patterns of Leaf Morphology for North American Populus spp.

P. tremuloides P. grandidentata P. deltoides P. deltoides var.
occidentalis

P. balsamifera P. trichocarpa P. angustifolia P. acuminata
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