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‘ Oak + Quercus 8,045 ‘
Birch + Betula 3,812 \
‘ Beech + Fagus 3,117 ‘
\ Maple + Acer 2 948 |
‘Poplar + Populus 2,844 |
Aspen + Populus 2,299
Ash + Fraxinus 1,309
Walnut + Juglans 991




Caveats

Generalizations do not cover all cases:;
exceptions may always be found

An 0ak is not an oak...each species- -habitat

colbmatlon is ecologlcall;_.: umque




Today’s Topics

* Michigan’s northern oaks
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Michigan’s 13 Native Oaks

(Barnes & Wagner 2004)

e Red oaks - White oaks
(section Erythrobalanus) (section Quercus)
— Northern red _ White
— Black

=
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— Dwarf chink Kapl
(shrub)




Michigan’s 5 Northern Oaks

« Red oaks « White oaks

— Northern red — White
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From Voss Michigan Flora (red
dots by Dickmann

Northern red oak
Quercus rubra




From Voss Michigan Flora

Northern pin (Hill’s) oak

Quercus ellipsoidalis (a.k.a. Q. coccineaq)




From Voss Michigan Flora

Black oak
Quercus velutina




From Voss Michigan Flora

Quercus alba




From Voss Michigan Flora

Bur oak
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Within a section oaks readily hybridize;
e.g.




A species ?

A group of actually or
potentially interbreeding
populations that produces
fertile offspring, is distinct

morphologically, and

(normally) does not
interbreed with related

species populations.




Comparison of characters for oak mother trees

Leaf width A -
corn mass
(cm) (&) Shallow cup

(% x 0.1)

From Tomlinson, Jensen, & Hancock (2000)



Take-home:

Collect seed from stands
containing only one oak
Species 1In a section when

possible to minimize the
hybrid efiect.










Cumulative growth

Growth of young, high-vigor oak trees
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20d flush

1st flush




Cumulative growth

Growth of older or low-vigor oak trees

Shoot elongation
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White oak

Red oak






Stages of acorn development: white oaks
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Stages ol acorn development: red oaks
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Tree to tree mast production in Michigan
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From Gysel (1956)




Mast production in red oak stands in Pennsylvania
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From Auchmoody, Smith & Walters (1993)
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Big root systems fuel sprouting

Photos: US Forest Service (above); Plants Beautifu
Nursery (left)




Percent sprouting

Northern pin & red oak stump sprouting in the
North Central Region
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N. pin: Mujuri & Demchik (2009)
Red: Johnson (1975)



Oak stump sprouting in Missouri 5 years after cutting

% stumps
with sprouts

Sprout
height (ft.)

White oak

Black oak

Scarlet oak

294 201

356

From Johnson (1977)
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Deer browsing
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Functional role of fire in the ecology of
oak regeneration

 Prepares seedbeds
« Encourages caching of acorns by jays and rodents
» Discourages acorn & seedling predators




Estimated mortality of red oak acorns in
Pennsylvania

Location Acorns Acorns destroyed
(thousands per acre) (thousands per acre)

By fire By insects

Moshannon State Forest 105.1 42 .4 13.9
(1989) (40%) (13%)

Allegheny National Forest 45. 18.4 3.5
(1990) (40%) (8%)




Functional role of fire in the ecology of
oak regeneration




Abundance of seedlings or clonal stems before
and a year after a single surface fire in a
northern pin oak-dominated stand

Species No. per ha
Pre-burn Post-burn
Red maple 10,600 2,850

Quaking aspen 450 1,300
Black cherry 28,250 18,500

White oak 250 450

N. pin oak 2,300 2,450




Effect of 31 years of prescribed fire on sapling* density
in oak savannas & woodlands in central Minnesota

Species No. per ha
Unburned 4 fires 11-26 fires
Red maple 62 0

Serviceberry 33

Black cherry

Bur oak

N. pin oak
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Effects of prescribed fire frequency on seedling densities in
0oak savannas & woodlands in central Minnesota
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From Peterson & Reich (2001)



Functional role of fire in the ecology of
oak regeneration




Growth of white oak seedlings in the second year
tollowing prescribed burning in eastern Kentucky

Seedling character 1 burn 2 burns Unburned

Relative shoot elongation rate 0.17 0.15 0.13
(cm/day)

Specific leaf mass
(g/cm?)




Effects of a single
prescribed fire on
the physiology of
advance
regeneration in a
northern pin oak-
dominated stand in
central Wisconsin

‘. Unburned
! Burned

From Reich et al. (1990)
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Functional role of fire in the ecology of
oak regeneration







Functional role of fire in the ecology of
oak regeneration




“Fire-dependent plant communities burn more
readily than non-fire dependent communities
because natural selection has favored develop-
ment of characteristics that make them more

flammable.”

Robert W. Mutch




Functional role of fire in the ecology of
PR oak regeneration

» Prepares seedbeds

« Encourages caching of acorns by jays and rodents
» Discourages acorn & seedling predators

« Mortality in the overstory opens up understory.

» Reduces fire-intolerant competitors

 Increases vigor of sprouts

» Xerifies sites

 [ncreases community flammability

o

Allows oaks to dominate advance regeneration







Xeric ----Dry mesic----Mesic ----Wet mesic ---- Hydric




Northern Lower Peninsula forest habitat types

(Burger and Kotar)
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Northern Lower Peninsula forest habitat types—where

oaks fit in

Circa 1200 Dominant
dary Rich Epﬁﬂiﬁ
kich
Soil Nutrient
Regime
Madium FaN
.'_-'l I
. I N
|',,'_|'.l|- P . ‘
Pin Red Black White

Wany Liry Ly =T el YWt ey YWet
Ly MesIc Me=ic
Soll Moisture

Regime



Eastern Upper Peninsula forest habitat types

(Burger and Kotar)
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Eastern Upper Peninsula forest habitat types—where

oaks fit in
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Ecological land & forest classification—Huron-Manistee

National Forest

ELT ELTP Description
Outwash plains 1 N. pin oak/white oak—Deschampsia
10121 Black oak/white oak—Vaccinium
Dry ice-contact & sand hills 20-25 Mixed oak/red maple— Trientalis
Mesic ice-contact & sand 32-35 N. red oak/red maple— Viburnum
oAl 37 N. red oak/red maple—Desmodium
- Herb-poor moraines 40-43 Sugar maple/beech/red oak—Maianthemum |

Herb-rich moraines 44-435 Sugar maple/white ash— Osmorhiza

47 Sugar maple/white ash— Caulophyllum
Somewhat poorly drained 62 Mixed oak/red maple—Vaccinium
Trhmes 63 Red oak/red maple/paper birch—

Maianthemum
64 White ash/basswood—Viola
Pin Black
Red White

From Cleland et al. (1993)



Northern Michigan forest communities with an
oak component

Closed-canopy upland forest communities
9 Northern mesic hardwood (hemlock-hardwood) forests
(AF-AT habitat types; ELTPs 40+)
10 Northern dry-mesic oak forests
(PA habitat types; ELTPs 20-37) Michigan ¢
11 Northern dry-mesic pine forests Forest §
Communities
(PA habitat types; ELTPs 20-37)
12  Northern dry pine-oak forests
(PV habltat types; ELTPS 1- 12)

A Field Guide | 58
and Reference | AL

Dopald I Dickmann
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Historically maintained by
fire
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Relative dominance (basal area) of overstory trees in northern
hardwood stands at Colonial Point (Burt L.ake)
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From Albert (1987)
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Historic (c. 1800) northern Michigan oak barrens
(acres)

N. Lower D 205
Peninsula | |

Upper 0 955
Peninsula

From Michigan Natural Features Inventory
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Restoration is occurring
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Overstory basal area
B -

Stand & . _
characteristics of ]
a highly xericoak & 21
ecosystem® in the
Newaygo District 20
of Michigan ‘ .
0 | | ——
Black oak White oak N.pinoak Red oak Non-oaks
8000
Advance reproduction
N. pin oak-black 7000
oak/Deschampsia © 6000
(ELTP 1) & 5000
SI15.5m (51 f) & 000
§ 3000
o 2000 ‘
1000
Sl B BN B

From Johnson (1992) Black White N.pin Red Black Sassafras Others

oak oak oak maple cherry
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Stand s °

characteristics of S ¢

a xeric oak € .
ecosystem® in the

Newaygo District 2

of Michigan .

30000

Black oak-white 2000

oak/Vaccinium ¢ ..,

(ELTP 10) g

SI 16.5 m (54 ft) 2 15000

E 10000

5000

0

From Johnson (1992)

I Overstory basal area
i . I I .

Black oak Whiteoak N.pinoak Redoak  Non-oaks

Advance reproduction

Black White Red oak Red Black Sassafras Others
oak oak maple cherry







Relative density of advanced regeneration in northern hardwood

Percent

stands at Colonial Point (Burt Lake)
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From Albert (1987)
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Mast & habitat
for wildlife &

game
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| Red

Black
White

Bur

Inner bark an astringent for diarrhea, bronchial

infections, gonorrhea, & blood or heart trouble; a
powerful antiseptic. -
Bark makes a brownish-red dye & used for tanning leather

Bark makes a reddish-yellow dye & dye set
Inner bark used for diarrhea

Inner bark an astringent & for treating cramps, heart
trouble or broken bones.
Inner bark makes a black dye & dye set




WE— Michigan

| Society of American Foresters
Growing better all the time
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