* \Wetland restoration in lowa Is a process of preserving, restoring
and enhancing wetlands which have been altered mainly due to
artificial drainage.

e Evaluating long-term trends in ecosystem services Is
challenging and is typically done by monitoring across many
years or decades at a single site.

 However, chronosequences may be used to establish long-term
patterns of recovery. Chronoseguences are time series of sites
which vary by age with otherwise similar characteristics.

e Objective of this study:

« Utilize a range of restoration ages, comparing current
farmed wetlands to decadal-long wetland restorations and
native wetlands (a chronosequence), to assess how long it
may take for soil properties of restored wetlands to resemble
native systems.
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e The Des Moines Lobe of lowa is dominated by hummocky
topography that formed after ice melt of the Wisconsin ice sheet
and contains many thousands of small, shallow, closed
depression wetlands, which were the area of interest for this
study.

Mineral and organic soils from representative wetlands were

selected for detailed characterization and laboratory analysis.

* Mineral soil series included Okoboji, Brownton, Kossuth,
Canisteo and Colo.

* Organic solil series included Palms, Houghton and Muskego.

21 sites were selected and split into 5 groups: farmed (artificially
drained), restored (drainage removed for ~10, 20 and 30 years)
and native (never drained) wetlands.
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Location of wetland sites on the Des Moines Lobe of Iowé.

uous 7.5 cm soll cores were collected to a depth of 100 cm
3 slide hammer and characterized in the field.

es were composited into five equal interval depth groups
1-40, 41-60, 61-80 and 81-100 cm) and were analyzed
K, Mg, Ca, pH, CEC, SOM and texture.

Morphological Analysis
Organic Solls

e The most significant changes in color occurred
between 20 and 30 years of restoration. While
moist farmed soils were oxidized in the A horizon
(10YR 2/1), 30 year restored soils were reduced
(Gleyl 2.5/N). .

Mineral Solls

Moist soil color below the A horizon was
gradually darker with each restoration age
progressing towards native wetland colors.

The presence of an abrupt plow layer was evident

In farmed wetlands and remained evident until 30

 While not as prominent or abrupt as in mineral
solls, plow layers were identified in farmed
wetlands and in 10 and 20 year restorations. .

years of restoration.

finer, weaker and granular.
« Soll structure was consistently weak granular
over weak subangular blocky for all wetlands.
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Representation of typical organic and mineral soils within each wetland type based on soil profile characterization.

As restoration age increased, soil structure became
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Laboratory Analysis

 From 0-20 cm, N, P and K were similar to native e
concentrations within 10 years of restoration.

From 20-40 cm, N, Ca and pH were similar to
native wetlands within 10 years while CEC

decreased to native concentrations within 20 years.

e From 0-20 cm, SOM increased significantly from
10-20 years, but did not reach native .
concentrations within 30 years.

From 40-60 cm, Ca and CEC decreased with
restoration age and were similar to native wetlands

within 20 years while N and pH were similar to

 From 0-20 cm, clay content decreased with
restoration age and was similar to native wetlands
within 20 years. .

native wetlands within 10 years.

From 60-80 cm and from 80-100 cm, N and pH

were similar to native wetlands within 10 years

and Ca within 20 years.

o
o
B

u
o

ey
o
»*

W

o
N
)

[
(=]
Depth (cm)

—D———%

100 T T T T 100 T T T 100 T T T 100

. - o 20 - E 20
40 N - .
[x]
lé | l
60 N - i
10 - S — e
80 N - i
| I\

Years since restoration
0O 10 20 30 40 80 o 20 40 8O0 80 0 100 200 300 400

N kg' P(mg kg") K(mgkg")
A P w K/10 % N (ma kg™) mg kg mg kg

lllllll
o0 2 4 6 8 10 12 14

OM (g 100g™}

Percent recoveryto native concentrations

—x»— Native
—&— Farmed
—&— Restored 10

1.8

—&— Restored 30

60 60 <

B0

o o o [ = =
I o [#.a] = (R R an
AN
&Y
*—- Q>
O
1=
oo D> +
Depth (em)
& =]
1 1
3 & 8
1 1 L
Depth {em)
3 2 &

10— 7T W T T 100

—4— Restored 20 20

0.2 - 3000 3500 4000 4500 5000 5500 6000 66 68 70 72 74 76 78 80

Ca (mg kg pH

5 10 15 20 25 30

Years since restoration

~©—S0M 0O CEC &P oK —%—N O0—CA —4+—pH —=—Clay

||||||||
20 22 24 26 28 30 32 34 36 38

cation exchange capacity

Mean nutrient concentrations, percent recovery to native concentrations and profile graphs of nutrient concentrations.
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