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Beautiful and Diverse Ecosystem
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PASTURE AND HAY
POST-MINING LAND

Fast economic return
Less expensive
Less erosion
Little diversity
Long-term Iand use

\




But what about the preimimimg) |lEmdl wse?

PASTURE AND HAY
POST-MINING LAND
Fast economic return

Less expensiv
Less erosion

Little diversity
Long-term land use




-uncompacted spoills
-no seeding or competition







Trees a better alternative




FOREST POSTMINING LAND
Long-term site stability

Inhibit iInvasive species
Wildlife habitat

Timber Sales




PROBLEMS
Soll Properties
Compaction
Aspect




PROBLEMS
Poor Planting
Poor Seedlings
Ground Cover

Rodents and Dee







Help Operators

Put Trees Back on Prepared Site:




OBJECTIVE
Establishment and Growth

of 5 hardwood trees:
- horth and south aspect

-ripped and unripped
-mowed and unmowed

-seedlings angeeds




SITE

1-year-old reclaimed site
/5% SS and 25% Shale
15 cm FBC Ash

15-30 cm Topsol
Fertilized
Wheat, Tall Fescue, Trefoll




Ash Placement and Topsaoll




Four Sites of 0.25 ha each
North Aspect Mowed
North Aspect Unmowed
South Aspect Mowed
South AspectUhmuoovesd




Dense Herbaceous Cover
South Aspect
North Aspect —ammss naal




One site on each aspect was Mowed
5 July 2001




Ripping with Blade




Ripping Along Contour — 30 inches deep




North Aspect - Ripping




Planting in Rips




Yellow Poplar Seedling




In addition to seedlings,
Seedf each species were planted




ANALY SIS
Each treatment combination
(aspect, mowing, and ripping
was replicated 4 times

32 total plots x 30 trees
(5 species x 6 reps)
Total: 960 trees, 960 seeds.
184 per species




Statistics
MODEL TERMS
Aspect

Mowing
Ripping
Interactions




Monitoring: 1st, 2nd 5h gh 7 Years

First Year - 2001







Seedlings
August 2006 — 8 Year




September 2007 —¥ir




SOIL CHARACTERISTICS

pH EC Rocks
1St YT ds/m %

North Topsoill 5.0 0.2 13

North Subsoil 8.3 2.3 52

South Topsoill 7.2 0.2 15
South Subsoll 8.7 2.5 48




SOIL CHARACTERISTICS

pH EC Rocks
7 Yr ds/im %

North Topsoill 5.6 0.1 10

North Subsoll 4.8 1.2 25

South Topsoll 7.2 0.1 11
South Subsoill 6.4 1.5 32
North soils hecameEmooeac




Black Cherry Seedlings from seed




Black Cherry Seeds

Treatments
(coding?)

S-M-R

S-UM-R

S-M-UR
S-UM-UR

N-M-R
N-UM-R
N-M-UR
N-UM-UR




Black Cherry Browsing
Seeds were also planted




Red Oak Seedlings from seed




Great 15t year!

Red Oak Seeds

Treatments 1st

S-M-R 17
S-UM-R 33
S-M-UR 29
S-UM-UR 29

N-M-R 25
N-UM-R 33
N-M-UR 46
N-UM-UR 29




Red Oak Seedling - Healthy




Red Oak Seedling — Not So Good...




Yellow Poplar Seedlings




Yellow Poplar Seeds

Treatments

S-M-R
S-UM-R
S-M-UR
S-UM-UR

Nothing!

N-M-R
N-UM-R
N-M-UR
N-UM-UR




White Ash Seedlings




White Ash Seeds

Treatments

S-M-R
S-UM-R
S-M-UR
S-UM-UR

N-M-R
N-UM-R
N-M-UR
N-UM-UR




White Ash Seedling




White Ash Seedling Browsec




Black Walnut Seedlings




Black Walnut Seeds

Treatments e

S-M-R 25
S-UM-R 38
S-M-UR 8
S-UM-UR 38

N-M-R 46
N-UM-R 63
N-M-UR 21
N-UM-UR 17




Black Walnut Seedling




Black Walnut Seedling — S aspect




Average Survival Seeds — 7 " Yr
Treatments BC RO YP BW

North
South
Unmowed
Mowed
Unripped
Ripped

Average




Growth of Seeds — 7 ™ Yr

Treatments BC

S-M-R
S-UM-R
S-M-UR
S-UM-UR

N-M-R
N-UM-R
N-M-UR
N-UM-UR




% Change in Growth —5 ™ to 7! Yr
Treatments BC RO YP

S-M-R
S-UM-R
S-M-UR
S-UM-UR

N-M-R
N-UM-R
N-M-UR
N-UM-UR




CONCLUSION
Seedsafter 7 yrs

Black Cherry — 15 to 3%
Red Oak — 30 to 3%
Black Walnut - 34%

White Ash - 2%
Yellow Poplar — 0%




CONCLUSION
Survival was generally better:

- North -facing aspectsmoisture)

= Rlpped pIOtS (rooting volume)
= Uanwed pIOtS(denser cover, hidden)




We need more ground cover!







Tree and Shrub Wastelands







Trees will grow on mined lands!




Let's encourage tree planting!




ARRI Signatories




