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Ecological Renovation of a Sedge
Meadow Remnant in Madison County

Sedge Meadow Ecosystems
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Paule Preserve

Sedge meadow soils:
Zook
Wabash

Reed CG Wet Meadow
Reed CG Wet Meadow (19.5 ac) Phalaris arundinacea VC

Amorpha fruticosa LO/LF
Asclepias incarnata S/0
Calamagrostis canadensis ~ F/VC
Lowland .
Mixed Carex haydenii (0]
Forest '\ cedge Meadow Carex sartwellii (0}
(5.6ac) (7.9 ac) Temp Cicuta maculata S
Flood Eleocharis macrostachya S
Wetland .
(5.9 ac) Galium obtusum S/LO
Iris shrevei S
gp:(a:f‘ ) Lathyrus palustris S/LO
B Lythrum alatum 0]
(3.8ac) Pycnanthemum virginianum S/LO

Spartina pectinata S

Oak'Savanna 7
n i Viola nephrophylla (0}

VC = very common
F = frequent

O = occasional

S = sparse

L = locally

Paule Preserve Floristic Study 2018-2019

SM__RCG WM
Richness:
Native Herb Ruderal 9 13
Native Forbs 40 52
Native Graminoids 17 13

(Carex sp.) 10 7

Native Woody 6 10
Total Native 72 88
Total Non-native 8 4
Total All Plant Species 80 92
Conservatism:
Mean CC Forb 3.60 3.25
Mean CC Graminoid 4.94 5.07
% High CC Species  12.5% 9.1%
% Low CC Species 36.1% 45.5%
Weighted Native FQI 34.0 35.4
Weighted All Sp. FQI  26.0 30.5
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Reed Canary Grass Wet Meadow

Sedge Meadow
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Research Design
mow&?all burn, |c|ethodism at spring. thm fall hgum
[spring green up & clethodim
5 6 7 8 Blockd S onTegrowTn
1 2 3 4
o th North spring burn ;rl‘gtvl:o%ilmlnsep control mow
u
1 2 3 4 5 6 7 8
mow & fall burn mow & clethodim at spring burn
clethodim in Sey spring green up & clethodim
Bock3 S N TeErowih
block (15x30 m) with research plots (5x5 m) and buffer strips (2-3 m) pring born - - contil
Treatments -- fire, mowing, herbicide, control
7 treatments plus control: . . . ™
mow Ispring burn control imow & fall burn
mow mow = brushcutter at ground sods s
mow & fall burn in November level in June, July and August; ) ] ] .
mow & clethodim in September cut material uniformly spread S e RO S i
S
spring burn (early May)
H b & | h d' h spnngbﬁm spring A clethodim at mn(§o|
spring burn & clethodim on regrowt prne o, o
. On regrowth
fall burn in November R
Clethodim 2E rate = 16 oz per
. . . e
clethodim at spring green up acre for perennial grasses
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esearch Design & Treatments

July 9, 2022; mow plot June 2, 2020; mow plot

9
Research Methods - Timeline
2019 2020 2021 2022 2023
| ~\ ] M) ] ~\ ] —~ ]
! T %ae 0T e 1 T 1) O l
-uuuuuuu:-------------' --------------‘-uuuuuu' v-------------‘-uuuuuu'
Set up plots Spring 2019 Three treatment cycles applied
Veg measure July-Aug o
Fall burns applied Nov [ Seedbank samples Nov 2019 and 2022

Spring burns applied May @
Mow June, July, August S
Clethodim May & September @

10
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Frequency — occurrence of ramets in space

Research Methods

Vegetation Measurements — Frequency, Density, and Biomass

Density — number of ramets in space

Biomass — mass of ramets in space

12/128 =9.4%
Absolute Freq )
N2 4
” " ’r e \wf.:
| ) ) S o
-7 % Ty
7 j3hof
’)”3’ Q?'Z pr\‘ < 7
SR E
’f’ ";’ r 1. Cut current years growth at
ground level
g 2. Sort by species, place
! biomass into paper sacks
-f Genet =
of 3. Dry biomass for 24 hours
pf at 150°F
4. Weigh dry biomass for each
species
11
% I I Vegetation Measurements in 5 x 5 m Treatment Plots
1 | 1
| ® ’ | ”®
| | Absolute Weighted Frequency in 5 quadrats (=5 m?)
_____ _Ir T r T Base score = 50 (5x10, if present in subquadrat A in all 5)
®
od Density determined in 10 25x25 cm subquadrats (=0.63 m?)
_ JI _____ {_ _—
3 | | % Biomass collected in 2 50x50 cm quadrats (0.5 m?)
| ] % l | Samples shifted in each year
| |

50 x 200 cm quadrat - nested frequency; density in 25x25 cm subquadrat

D 50 x 50 cm quadrat for biomass samples xseedbank sample (SO'I core)

Absolute Weighted Frequency (%) obtained with 7 nested subquadrats

Table 1. Method for obtaining weighted frequency from the nested quadrats.

Subquadrat Size (cm) Arca (em2) Weighted Frequency
A-12.5x125 156.25 10
200 cm B-12.5x25 3125 85
C-25x25 625 7
D -25x50 1,250 55
E L -50x50 2,500 4
. . 50 cm F-50x100 5,000 25
c G - 50x200 10,000 1
D
A lp Plot - 5x5 m 250,000 0.1
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Reed Canary Grass
Change in Absolute Frequency

2019 to 2022 2019 to 2023
9 10
5 | a ab a a a a b ab a a a a a a a a
< 31 0.8 x ]
2 o _________99___.____90____ :3 >
£ -6 £ o4
% 9 ] 6.5 é
20 4 g |
5 5 ] &1
-
7 15 -13.3
C FB M MFB MFC SB SBC sC C FB M MFB MFC SB SBC sC
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
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Reed Canary Grass
Per Capita Growth of Tillers (density)
2019 to 2022 2019 to 2023
03 0.20
ab ab ab a ab ab b ab
a a a a a a a a
0.15 {
02 0.18
0.10 {
0.1 0.06
0.03 005
0

Per capita Growth (r) Tiller Density

0.00 +

Per capita Growth (r) Tiller Density

Q1 | “ogs 007
-005 4 =
-02 -010 4
3 -0.25 Q15
c FB M M  MFC  SB SBC  SC ¢ B M MB M SB SBC S
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim

14
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Per capita Growth (r) Biomass

Reed Canary Grass
Per Capita Growth of Biomass

2019 to 2022

02
b b ab ab ab b a ab 03
a a a a b a a a
02 A
01 4 0.08 0.07 0.09 0.09

2019 to 2023

Per capita Growth (r) Biomass

,02 4
-03 4
-04 4
-12 0.42
c FB M MFB  MFC  SB SBC sc -as
C FB M MFB MFC SB SBC Ne
Treatments
Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
15
Sedge species
Change in Absolute Frequency
2019 to 2022 2019 t0 2023
18 40
a a a a a a a a ab ab b ab a ab ab ab
15 | 35 4 327
L2 ] R 30 4
g 5 25 |
g9 > = 3
£ £ 204
o 64 [
5 5 15 13.5
234 > M . . BN . 2
< 0.8 < 10 4 78 8.8
£ 0 £
) g 5
-6 4 -5
_9 7.5 ,]D -
c FB M MFB MFC  SB SBC sc c B M MFB  MFC  SB SBC sc
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim

MFB = Mowing & Fall Burn

SC = Clethodim
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Sedge species
Per Capita Growth of Tillers (density)

2019 to 2022

2019 to 2023

06 04
ab a b ab ab a ab a ab ab b ab ab a ab a
o 04 0.34 033 032 o 03 4 0.20 0.20
§ 02 0.16 § 02 4 oor 000 0.11
2 = 01
= oo+ =
go2{ M ________ . I B S N S
o -0.22 © -2 { o011
%.704 ] -0.31 %_
8 8 -a3 4 0.21
-a6 -0.59 04 4
0.36
-a8 070 -as
c F8 M MFB  MFC B SBC sc c F8 M MFB  MFC B SBC sc
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
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Sedge species
Per Capita Growth of Biomass
2019 to 2022 2019 t0 2023
10 05
abc a abc c bc abc ac abc
04 1
0.48 a a a a a a a a
05 03 | . .
0.20 012 02 ]
00

Per capita Growth (r) Biomass

o
o

[N
o

-15

FB

M MFB MFC SB SBC SC

Treatments

C = Control

FB = Fall Burn

M = Mowing

MFB = Mowing & Fall Burn

Per capita Growth (r) Biomass

-a1 4
0.09
-0.11
024 55
-Q3
-a4
0.39
-05
C FB M MFB MFC SB SBC N
Treatments

MFC = Mowing & Fall Clethodim
SB = Spring Burn

SBC = Spring Burn & Clethodim
SC = Clethodim
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Sedge Meadow Forbs
Change in Absolute Frequency

2019 to 2022 2019 to 2023
120
551 ab ab b ab ab ab a a b b b ab a ab ab ab
45 | - 44.0 100 A 938
R ®
g 35 27.6 g 80 |
ag)_ 25 | 24.9 %
% 17.5 %_ 60 4 522
£ 15 = 48.0
E S 40.5
3 5 3 40
<C( <C( 30.4
g -15 4 _g 44
0 4
-5
5 04 0 -11.2 96
C FB M MFB MFC SB SBC Ne C FB M MFB MFC SB SBC SC
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
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Sedge Meadow Forbs
Per Capita Growth of Ramets (density)
2019 to 2022 2019 to 2023
08 0.75
a a a a a a a a
0.7 a a a a a a a a
-‘E,o.e - Z 060 | 0.59
§ 05 §
E 04 036 - E 045 -
E 03 E 0.32
5 02 % 030 | .
o 0.12 Ic]
%0_1 7 e 00777 — —— - g 022
g 0 g 015 4 o012
a1 o I 0.07 I
-Q2 o 0.00 _.—
c FB M MFB  MFC  SB SBC sc c ] M MFB  MFC B SBC  SC
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim

MFB = Mowing & Fall Burn

SC = Clethodim
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Per capita Growth (r) Biomass

Sedge Meadow Forbs
Per Capita Growth of Biomass

2019 to 2022 2019 to 2023
b ab ab ab ab ab a a 055 a a a a a a a a
103 104 045 —
035 4
B 0.25 4 0.23 0.23

0.15 4

Per capita Growth (r) Biomass

a2 0.06 0.06
04 0.27 Q25 0.18
C FB M MFB MFC SB SBC Ne C FB M MFB MFC SB SBC SC
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
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Wet Meadow Ruderal Forbs
Change in Absolute Frequency
2019 to 2022 2019 to 2023
20 75
a a a a a a a abc c bc ab a bc abc bc
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[ w
w o
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FB ™M MFB MFC SB SBC N C FB ™M MFB MFC SB SBC N
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim

MFB = Mowing & Fall Burn

SC = Clethodim
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Per capita Growth (r) Ramet Density

08
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04
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Wet Meadow Ruderal Forbs
Per Capita Growth of Ramets (density)

2019 to 2022

ab ab b ab ab ab ab a

2019 to 2023
045
a a a a a a a a
0.36
0.33 0.33
0.30 A
0.22
0.17
0.15 4

Per capita Growth (r) Ramet Density

-Q2 -Q15
C FB M MFB MFC SB SBC SC C FB M MFB MFC SB SBC SC
Treatments Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
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Wet Meadow Ruderal Forbs
Per Capita Growth of Biomass
2019 to 2022 2019 to 2023
040
a a a a a a a a
035 { 0.34
Insufficient data for a test. §
I
C FB Y MFB MFC SB SBC SC
Treatments
C = Control MFC = Mowing & Fall Clethodim
FB = Fall Burn SB = Spring Burn
M = Mowing SBC = Spring Burn & Clethodim
MFB = Mowing & Fall Burn SC = Clethodim
24
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Research Results

25

Research Results

Block 3 July 2022
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Plot 8 pring Bur & Clethodim on Regrowth
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