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FORESTRY RECLAMATION APPROACH

1. Create a suitable rooting medium
less than 4 feet deep and comprise
sandstone, and/or the best available

2. Loosely grade the topsoil or tops
one to create a hon-compacted groy

3. USE GROUND COVERS THAT .
GROWING TREES

FOREST RECLAMATION ADVISORY #6

4. Plant two types of trees — 1) early
and soll stability, and 2) commercia

5. Use proper tree planting technigt
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Forest Reciamanion Advisory Ko, 6

TREE-COMPATIBLE GROUND COVERS
FOR REFORESTATION AND EROSION CONTROL

1. Burger, V. Daris, 1 Franklin, C. Zipper, ). Skousen, C Barton, Po Angel

Imtroducticn
Procducthee nathe fomsts creale sonomic wale for
ardiverers, produce raw materals for wood-based
oroducts, and priovice benefits such Bs watershed
control, miter quality protection, carbon stonage,
wilkd Fe habdat, and matree plant disersty. Owners of
muds mined for ool in fopalachia are inceasingly
niesester i assuring that producthee forests ans
restorer after mining.

Sadiment ontnol is exsantial t ool mine redamation
urider Lhe Sudace Mning Control Brd Redamalion Ad
{SHECHA], Hin, we discrite how minkag o can
achleve good tres sursyal and restons forest
producttety by using tree-compatble ground coreers,
witen necessany, o control emsion and meet ground
oover standands.

The Forestry Reclamation Approsch (FRA)
The FRA (s 4 method for redaiming oca-mined land bo
forest under TACRA {s=e Burger and others, J005).
The FRA ciffers from past reclsmation practioss that
used agricutural grasses and legumes such as E-31
tall fescue and red dover to oreale dence vegekative
cower. Thick, vigorous agricchuml grasses and
BOUMES are recessany Tor postmining land uses such
2 hayancimastune, but grasses and legumes ane

used only & needed for erosion control when
reciaiming lands for fonestry. For Torestry, nathe
marhacaaus and wondy ground cover s praderad
macaeR T sakiom hindars e susival and g rowh,

The FRA has Thee shepe:

1. {reate 8 sskabke rooting medium for good tree

growth et s no less thaan 4 fest ceep and

comprised of topsol, weathered sandstone ancyor

fthe best avallable materal,

Licesly gramde (e bofrsoll or topsall substitute

estah stwd in sten one 1o oeate 4 nan-

compadied grimth medium

% Wse ground oowm Bat an comipati i with
AT Heas,

4. Flant bwo types of trees--eaty suoessionsl
spedes for midHe and sofl shablity, and
commendal by viluables mop trees,

3. U= proper tnze planting technigues,

Thi ooyl cotion sk with fe FRAS Sl ot it
dhimscritens mthac for estasl shing grousd v
wegetation b ot eretion without hindering

sury bl g growth of planted tress, Thiss methiod
indiude estabiishing soil condtions bo enoourags
rafthes, woluntasr ground cover, Bnd, when necmesary,
samting grassas and legumes that wil provide minima
competition with growing treas.

FRA Reclamation Controls Erosion

FRA staps 1 and 2, selection ard placement
procadunes for mine soils Al promeds e surval
and growth, melue the s lor swing Bgrciusl
grasses and legumes for srmsion sontral, Mine ol
with gaod cfmmical and physical propertiss for nathe
treax gem siso good 1o natve hermaosous panks,
mibcrotes, and sal snimals.

‘Wi sitable mine ol is used, & varety of natie
pants often estatlih and provice nedrty tomplete
ground oo within seeral yean (Angsl and ofen
2005, High diseraity often oours when native Epecd
i imcluchied in the mise sall {Wacde 1908; Holl and
others, 2001; Mal and othars, 20089). On an sasisrn
Kamiuciy ams with thres types of mine sods pant=d
with tnees (bt not sown with ground cover, Ange! and
others found thet sfter 4 years, brown westhened
sancitone had T9% oover mace up of B8 wol unbesr
spodies inclucing 16 boes while gray unmeathened
sancktone had 4% over made uo of LB woll meer
spedes inclucing only one tree species = black 1ot
[unpublEned data). This esamphe shows how rathe
wegetation respands to dfferent topesd su tebhstes,
and trat Ittie or o agricultunl grasces and HegLmes
ar nendad for ground cover wran the FRA | wad o
faveratin sateriak




Adjacent plants compete for:

1. Light
2. Water

3. Mineral
nutrients




Herbicidal control: consistently
Increases tree growth and survival




Herbaceous density

At > 60% cover, negative impact on trees

Tree survival (%)

R2=0.60 p=.0100

40 60

% Ground cover




Are low-growing so sunlight reaches
the tree seedlings.

Withdraw water and nutrients from
the solil slowly.

Do not cover the ground rapidly or
completely to allow native seed to
colonize.

« Allows rapid establishment and
growth of native trees which
minimizes the invasion of exotics.




Are low-growing so sunlight reaches
the tree seedlings.

Withdraw water and nutrients from
the soil slowly.
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Roots of oak seedlings grown for 3 months
with different ground covers

alfalfa bare ground rye grass switchgrass
Medicago sativa Lolium multiflorum Panicum virgatum



legume ercis canadensis
turf grass native grass native grass



Tree-compatible ground covers:

Are low-growing so sunlight reaches
the tree seedlings.

Withdraw water and nutrients from
the solil slowly.

Do not cover the ground rapidly or
completely to allow native seed to
colonize.

« Allows rapid establishment and
growth of native trees which
minimizes the invasion of exotics.




Tree-compatible ground covers:

« Are low-growing so sunlight reaches
the tree seedlings.

« Withdraw water and nutrients from
the soll slowly.

Do not cover the ground rapidly or
completely to allow native seed to
colonize.

« Allows rapid establishment and
growth of native trees which
minimizes the invasion of exotics.




Tree-compatible ground covers:

« Are low-growing so sunlight reaches
the tree seedlings.

« Withdraw water and nutrients from
the soll slowly.

e Do not cover the ground rapidly or
completely to allow native seed to
colonize.

« Allows rapid establishment and
growth of native trees which
minimizes the invasion of exotics.

« Have low persistence in your area.

NOT THIS!
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Maximizing seeding SUCCESS:
Stratify your site

Depending on how variable your materials and

topography are, it may be helpful to delineate 2
Or more zones across your landscape.

These are
often based
on material
type, or
moisture.

.....



« Native plants grow best when
soil chemistry is similar to
native soils.

« Amendments often needed to
adjust pH, and add nutrients.

« Site-specific amendments and
ground covers needed to
ensure success.

« Specify “Wildlife”,
“Conservation”, or “Forestry”
when sending soll to the lab.




Materials vary in chemistry- soil sample
should include range of materials




Amendments

Soils for reforestation should be slightly acidic
and have fewer nutrients than solls for
grasslands

Lime only when pH is below 5.5

Organic matter improves soil conditions on
many sites

Even small amounts of topsoil can add
beneficial soil organisms, but can also
Introduce unwanted species



Fertilizer application

* Nitrogen (N) 50-75 Ib/ac
 Phosphorus (as P) 80-100 Ib/ac

« (as P205) 180-230 Ib/ac

‘;\‘), ’ i

related to soil fertility in our area, follow
recommended rates.
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Water availability

Climate
Depth to water table
Soll type:
coarse solls low water
Organic matter moister
North slopes moister
Topography




Classification by water requirements:

Upland, Mesic, Facultative wetland, Wetland
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Other considerations:

 Native status

« Rate of spread or
persistence

« Wildlife benefit

» Aesthetics

» Life form or size

« Ease of establishment
 Availability

 Cost

* Future management




Components of a
seeding mix

« Annual — rapid cover to
hold nutrients and
Improve site conditions

* Legumes — increase soill
nitrogen

* Perennials — longer
lasting cover




less chance of
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Diversity and density
* Optimal number of species is about 10

« Depends on potential for native dispersal onto the
site — leave gaps

« Potential for invasive dispersal onto site —
Nno gaps




Sites seeded with native warm season grasses
are slow to establish, but result in a diverse

mixture of grasses and forbs.

2006




Conclusion: minimize competition through control of
density and species composition

Franklin, J. A., C. E. Zipper, J. A. Burger, J. G. Skousen, and D. F.

Jacobs. 2012. Influence of herbaceous ground cover on forest restoration of
eastern US coal surface mines. New Forests 43:905-924.
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