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Different Histories ---
Different Objectives



Loess Plateau (Crﬁa)\ Loess Hills (U.S.)

Long history of human use . Short history of human use
Few native, locally adapted* plants| | Many native, locally adapted
remain. plants remain \




Loess Plateau (Crﬁa)\ Loess Hills (U.S.)

Long history of human use . Short history of human use
Few native, locally adapted* plants| |, Many native, locally adapted*
remain. plants remain

\
* Advantages of restoring with locally adapted (i.e. native) plant species include:
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Suited to local environment (less watering, fertilizers, pesticides, etc\)
Supports native biota (e.g. pollinators, decomposers, etc.).
Preserves the natural character of the region.




Loess Plateau (Cm\

Loess Hills (U.S.)

it S Sy 1) il I

Long history of human use.
Few native, locally adapted plants
remain.

Short history of human use.
Many native, locally adapted plants
remain.

Different histories are reflected indifferent obiective\s

\

Loess Plateau Objective Controlling
erosion to increase use for agriculture
or reforestation.

Loess Hills Objective Preservation of

historic native plant and animal
diversity.




lowa Loess Hill
Objective Is
Maintaining Native
Diversity
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Maintains soil,
water, and air
quality

Supports ability to
adjust to
environmental
change (e.g. climate

change)

........

2l Benefitto

“f agriculture,
medicine, and
cultural value



Historic Loess Hills
dominated by grass
cover with scattered
bur oak trees.



Loess Hills
(Catlin painting
from ear |




Frequentfires, ignited by lightning or Palec
Indians kept the Loeess Hills grassovered
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lls of Today:

mostly as
ants.

- Loess Hills Prairie: Occu
scattered, often isolated, re

. Savannas: Woody encroachmen
converted open canopy savannas t
closedcanopy forests with trees < 80
years old surrounding scattered, open
growth, old savanna bur oaks.



Loess Hills 1906

Loess Hills 2017

|l n the early 1
generally were still absent
from the steeper areas of the
Loess Hills region (see hills in
distance below), although
valleys and lowlands were
mostly farmed (corn in

Today, steeper areas remain unfarmed but trees have begun to
encroach (see hills in distance). Farming continues to dominate

valleys and lowlands (corn in foreground).




Principal Threats to Existing Native
Ecosystems:;

A Land Development(direct loss ofnative
habitat)

A Invasive Species (controlling invasive
native and nonnative species while als
encouraging native species)






Principa

A Land Development (direct loss of native
habitat)

A Invasive Speciegcontrolling invasive
native and nonnative species while
encouraging native species)




Active prairie management is required

e . . Active protection
to maintain diverse loess hills prairie.

and management of
exiting habitat is

essential to retaining
Loess Hills native

Il nothing) results in woody plant encroachmen

& and degradation of prairie diversity.



Invasion of aggressive,
non-native species,
such as leafy spurge
(Euphaorbia esula
(photos) also occurs
without active control.




Research

(some with management implications)



Research in the toess Hills

1. Past Tree Distribution
2. Present: Plant Community Compasition
3. Future: Plant Community Compositio

4. Fire: Effects in the Loess Hills



o) 77 AN N SN oaks (small circles) on
present Loess Hills is
consistent with what is
Indicated in early
paintings of the area.
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Figure 6. The distribution of bur oak with a dbh = 50 cm throughout T.L. Davis

Preserve. All trees sampled using dendrochronological procedures are represented by a
dot on the map. A gradient of age is represented by the size and shading of each circle.
Older trees are indicated by larger, darker circles.




Research in the toess Hills

1. Past: Tree Distribution

2. Present Plant Community Composition

3. Future: Plant Community Compositio

4. Fire: Effects in the Loess Hills



Table 1. Distribution of tree and shrub species in the Loess Hills

from South Dakota (Union County), lowa, and Missouri (Atchison Tree Specles Comp05|t|0n of
and Holt Counties). Adapted from Novacek et al. (1985). t oda y 0Ss Loes s H i
N County P changes from north to south.
Species ( North.) ........................................... (...South)
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Quercus alba X
Acer nigrum X
Quercus stellata X
Glicrcus printowes x X
X X
bergii X X X

Carya tomentosa
Platanus occidentalis
Amelchier arborea
Quercus velutina
Fraxinus americana
Cercis canadensis
Carya ovata

Morus rubra*
Corylus americana
Staphylea trifolia
Quercus borealis*
Ostrya virginiana™®
Carya cordiformis
Ulmus rubra*

UI f mericana*®
tlia americand
Quercus macrocg

pa*
baslissawrttnse *
Rhus glabra®
Prunus virginiana®
Prunus americana*®
Juglans nigra*
Gymnocladus dicica™
Fraxinus pennsylvanica™
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Loess Hills landform region of western lowa.
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Bur Oak (Quercus macrcarp

Dominant trees of Loess Hills
of western lowa Loess Hills:
Paw paw is only found in the
southern portion of the Loess
Hills.

cidentali¥

»

Hackbérry (Celtis oc

N

Paw paw @Asimina triloba)




Research in the toess Hills

1. Past: Tree Distribution
2. Present: Plant Community Compasition
3. Future: Plant Community Compositio

4. Fire: Effects in the Loess Hills



Quantitative sp composition of T.L. Davis Preserve, a bur
oak dominated Loess Hills Woodland. Percent (%) is based on
sum of relative frequency, domthance, and density.

Bur oak is dominant but does not regenerate well under tree
canopy so, in the absence of fire, is expected to be replaced ove
time by other species

Dogwood GreenWhite Mulberry pium spp.

Ash 1% A

Hackberry
5%
Bitternut
Hickory
6%

Black
Walnut
7%



Table 3. General successional sequence suggested by trees ages of an lowa Loess Hills woodland.

Time Period and Species Occurrence

Elevational

segment <1850

1851-1900

1901-1950

1951-2000

Future

Bur o

Upper slopeg_ Y savanna

Woodland of

bur oak

Woodland of
bur oak, green ash

Woodland of
bur oak, green ash

iromwood

Woodland of
ironwood, hackberry,
black walnur,

red oak

Bur oak

Mid slnptL

C)savanna

Woodland of]

bur oak

Woodland of
bur oak, green ash,
elms, hackberry,
American linden,

ironwood

Woodland of
bur oak, green ash
elms, hackberry,
American linden,

ironwood

Woodland of
hackberry, ironwood,
elms, American
linden, black walnut,

hickory

Bur cak

savanna

Woodland of
bur oak,
hackberry

Woodland of
C) bur oak, hackberry
elms,

American linden,
ironwood

Woodland of

bur oak, hackberry,

elms,

American linden,
ironwood

Woodland of
hackberry, ironwoad,
elms, American

{inden, black walnut,
hickory

Historic Bur
Oak Savanna




Table 3. General successional sequence suggested by trees ages of an lowa Loess Hills woodland.

Elevational
segment

Time Period and Species Occurrence

<1850

1851-1900

1901-1950

1951-2000

F wlure

Upper slopesC)

Bur oak

SAVAnna

Woodland of

bur oak

Woodland of
bur oak, green ash

Woodland of
bur oak, green ash

iromwood

i

aadi’and
nwood, hackbe
black walnur,

red oak

Bur oak

SaVAanmna

Mid slopes )

Woodland of]

bur oak

Woodland of
bur oak, green ash,
elms, hackberry,
American linden,

ironwood

Woodland of
bur oak, green ash
elms, hackberry,
American linden,

ironwood

hackberry, ironwood,
elms, American

linden, black walnut,

Woodland of

hickory

Lower slnpesl::

Bur cak

savanna

Woodland of
bur oak,
hackberry

Woodland of

C) bur oak, hackberry

elms,

American linden,
ironwood

Woodland of

bur oak, hackberry,

elms,

American linden,
ironwood

Woodland of

ackberry, ironwoo

glms, American

Historic Bur
Oak Savanna

> Future Hackberry
Woodland




Research in the toess Hills

1. Past: Tree Distribution
2. Present: Plant Community Compasition
3. Future: Plant Community Compositio

4. Fire in the Loess Hills
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Note bare soil, where prairie used to be,

around tree stumps left when tree was removed.

removed.



Reintroducing-fire Is important to maintaining
native ecosystems.







HCASh I el < Today, without fire,

‘ v p9%e %54 gayanna and woodlands
(left) have become dense
stands of trees with
reduced plant diversity

(lower right)

TODAY: Dense forest (widely
scattered large bur oak) (present
conditions without fire and low plant
diversity)
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Results of Fire_ Treatment Research

1. Burning treatmen%ied IN spring,
summer, or fall did not result.in
different degrees of species dNersity

Although

2. Individual species responses did diffe
by season.
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Spring burns favor sedges Summer burns fabogvsilky prairie
(Carexspp) clover (Dalea ennean

Fall burns favor rigid golden rod Silky asters favor no burning
(Solidago rigidg (Symphyotrichum sericeuin



