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• 31 species planted as transplants

– 6 Grasses

– 7 Legumes

– 18 Non-leguminous Forbs

• Local seed source

• Greenhouse propagation

• Planted in 2002 and 2003 

• Irrigated (summer 2002 and 2003)



Basic Experimental Design

• 50 Plots per treatment

• Replicated at 6 sites 
• (∑=600 3 x 3m plots)
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Full Experimental Design
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Objectives

Short-term

-Restore understory communities at six sites using intensive site-
preparation and out-planting techniques

-Evaluate the influence of restoration efforts on added species 
establishment, survival and capacity for proliferation

-Evaluate the influence of restoration efforts on community 
properties: diversity, native / exotic species abundance; and Ecosystem 
properties: vegetative cover, light interception; plant production

-Evaluate restoration effectiveness across sites that differ in soil type 
(soil moisture, soil fertility, soil clay content: xeric-mesic gradient 



Objectives

Long-term

-Evaluate long-term persistence of planted species

-Evaluate the dependence of community assembly on the initial 
presence of wiregrass 

-Evaluate the capacity of intensively-restored focal communities 
to facilitate natural dispersal and spread of the savanna 
understory community to larger areas



Objectives

Long-term

-Evaluate long-term persistence of planted species

-Evaluate the dependence of community assembly on the 
initial presence of wiregrass 

-Evaluate the capacity of intensively-restored focal communities 
to facilitate natural dispersal and spread of the savanna 
understory community to larger areas



What is the role of wiregrass in the community?
(Is wiregrass a keystone species?)

Maintains system-level
integrity 

by facilitating fire

+
Constrains 

local diversity
via competitive exclusion

-



Full Experimental Design
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Objectives

Long-term

-Evaluate long-term persistence of planted species

-Evaluate the dependence of community assembly on the initial 
presence of wiregrass 

-Evaluate the capacity of intensively-restored focal 
communities to facilitate natural dispersal and spread of the 
savanna understory community to larger areas







Pre-Planting Conditions

2002





Initial Transplant Survival



0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

L
E

S
H

IR
G

A
L

V
O

L

D
A

L
P

IN

S
E

R
T

O
R

C
H

R
G

O
S

D
E

S
M

A
R

S
C

H
/T

E
N

E
R

IT
O

M

A
R

IB
E

Y
C

O
R

M
A

J

E
U

P
A

L
B

S
Y

M
C

O
N

A
N

T
V

IL

S
P

O
J

U
N

B
A

P
L

A
N

P
O

L
A

M
E

P
IT

G
R

A

L
IA

E
L

S
E

S
O

R
S

E
C

V
E

R
A

N
G

S
T

Y
P

A
T

C
A

R
B

E
L

T
E

P
F

L
O

B
E

R
P

U
M

L
IA

T
E

N

B
A

P
P

E
R

N
O

L
G

E
O

S
IL

C
O

M

A
R

IP
U

R
E

U
P

C
U

R

S
u

rv
iv

a
l 

(%
)

S pecies:  p<0.001

S ite:  p<0.001

S pecies x  S ite:  ns

Survival of transplanted species to 2004



0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

L
E

S
H

IR
G

A
L

V
O

L

D
A

L
P

IN

S
E

R
T

O
R

C
H

R
G

O
S

D
E

S
M

A
R

S
C

H
/T

E
N

E
R

IT
O

M

A
R

IB
E

Y
C

O
R

M
A

J

E
U

P
A

L
B

S
Y

M
C

O
N

A
N

T
V

IL

S
P

O
J

U
N

B
A

P
L

A
N

P
O

L
A

M
E

P
IT

G
R

A

L
IA

E
L

S
E

S
O

R
S

E
C

V
E

R
A

N
G

S
T

Y
P

A
T

C
A

R
B

E
L

T
E

P
F

L
O

B
E

R
P

U
M

L
IA

T
E

N

B
A

P
P

E
R

N
O

L
G

E
O

S
IL

C
O

M

A
R

IP
U

R
E

U
P

C
U

R

S
u

rv
iv

a
l 

(%
)

S pecies:  p<0.001

S ite:  p<0.001

S pecies x  S ite:  ns

Survival of transplanted species to 2004

Lespedeza 
hirta



0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

L
E

S
H

IR
G

A
L

V
O

L

D
A

L
P

IN

S
E

R
T

O
R

C
H

R
G

O
S

D
E

S
M

A
R

S
C

H
/T

E
N

E
R

IT
O

M

A
R

IB
E

Y
C

O
R

M
A

J

E
U

P
A

L
B

S
Y

M
C

O
N

A
N

T
V

IL

S
P

O
J

U
N

B
A

P
L

A
N

P
O

L
A

M
E

P
IT

G
R

A

L
IA

E
L

S
E

S
O

R
S

E
C

V
E

R
A

N
G

S
T

Y
P

A
T

C
A

R
B

E
L

T
E

P
F

L
O

B
E

R
P

U
M

L
IA

T
E

N

B
A

P
P

E
R

N
O

L
G

E
O

S
IL

C
O

M

A
R

IP
U

R
E

U
P

C
U

R

S
u

rv
iv

a
l 

(%
)

S pecies:  p<0.001

S ite:  p<0.001

S pecies x  S ite:  ns

Survival of transplanted species to 2004

Galactia 
volubilis



0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

L
E

S
H

IR
G

A
L

V
O

L

D
A

L
P

IN

S
E

R
T

O
R

C
H

R
G

O
S

D
E

S
M

A
R

S
C

H
/T

E
N

E
R

IT
O

M

A
R

IB
E

Y
C

O
R

M
A

J

E
U

P
A

L
B

S
Y

M
C

O
N

A
N

T
V

IL

S
P

O
J

U
N

B
A

P
L

A
N

P
O

L
A

M
E

P
IT

G
R

A

L
IA

E
L

S
E

S
O

R
S

E
C

V
E

R
A

N
G

S
T

Y
P

A
T

C
A

R
B

E
L

T
E

P
F

L
O

B
E

R
P

U
M

L
IA

T
E

N

B
A

P
P

E
R

N
O

L
G

E
O

S
IL

C
O

M

A
R

IP
U

R
E

U
P

C
U

R

S
u

rv
iv

a
l 

(%
)

S pecies:  p<0.001

S ite:  p<0.001

S pecies x  S ite:  ns

Survival of transplanted species to 2004

Dalea 
pinnata



0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

L
E

S
H

IR
G

A
L

V
O

L

D
A

L
P

IN

S
E

R
T

O
R

C
H

R
G

O
S

D
E

S
M

A
R

S
C

H
/T

E
N

E
R

IT
O

M

A
R

IB
E

Y
C

O
R

M
A

J

E
U

P
A

L
B

S
Y

M
C

O
N

A
N

T
V

IL

S
P

O
J

U
N

B
A

P
L

A
N

P
O

L
A

M
E

P
IT

G
R

A

L
IA

E
L

S
E

S
O

R
S

E
C

V
E

R
A

N
G

S
T

Y
P

A
T

C
A

R
B

E
L

T
E

P
F

L
O

B
E

R
P

U
M

L
IA

T
E

N

B
A

P
P

E
R

N
O

L
G

E
O

S
IL

C
O

M

A
R

IP
U

R
E

U
P

C
U

R

S
u

rv
iv

a
l 

(%
)

S pecies:  p<0.001

S ite:  p<0.001

S pecies x  S ite:  ns

Survival of transplanted species to 2004

Wiregrass
Planted alone: 80.6%
Planted with other species: 54.3%

P < 0.001



30.0%

35.0%

40.0%

45.0%

50.0%

55.0%

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

S
u

rv
iv

a
l 
(%

) 

a1a0c1a0b0c0a0a0b1a0

Mean transplant survival per planted plot - 2004

Moist 
site



Species Richness



Species Richness 2004 - 2009
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Species Richness 2004 - 2009
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Plant Cover and Community Biomass



2006
Moist 
siteAschenbach et al. 2009
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Species movement



Species Richness 2004 - 2009
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Mean Planted SR in Control +/- 1se:  all sites combined
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Mean Planted Cover +/- 1 se in control plots: all sites 

combined
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As of 2006, 25 of the 31 planted species 
have dispersed from planted to non-
planted plots
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10m buffer Area:

– # Individuals

– Distance from Edge
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Total number of individuals dispersed 
into buffer = 763



Mean External Dispersal Distance (2008) +/- SE
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Where to go from here?





Full Experimental Design
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