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How soil amendments
improve growth of
Carex stricta seedlings

While soils of natural sedge meadows have high
organic content, created or restored sedge mead
ows typically are formed on soil with low

organic content, due to natural or manmade alterations to
the topsoil. To restore organic matter to the soil, scientists
and engineers frequently amend soil with topsoil, com-
post, fertilizer, or some combination of these before estab-
lishing a sedge meadow. Systematic studies, however,
about the impact of soil amendments have been done
primarily only in the fields of agriculture and mine recla-
mation.

The research summarized in this paper aimed to
evaluate the effect of soil amendments on the growth of
Carex stricta seedlings. Between March 1992 and Decem-
ber 1992, greenhouse studies were conducted at Iowa State
University and field studies were conducted at the Des
Plaines River Wetlands Demonstration Project in Lake
County, Illinois.

Topsoil plus fertilizer increases growth

In the first greenhouse study, six- to eight-week-old Carex
stricta seedlings were planted in pots containing one of
three soil amendment treatments: topsoil/no topsoil, fertil-
izer/no fertilizer, and compost/no compost. Subsoil from
the created sedge meadows at the Des Plaines project site
was the control growth medium. After three months in the
greenhouse, the number of shoots per plant was counted
and the above- and below-ground dry mass of the plants
was determined.

Results show that all amendments are beneficial to
growth of C. stricta to some extent. The greatest number of
shoots were found on plants grown in topsoil + fertilizer
treatment: 9.6 shoots/plant compared to 3.3 shoots/plant in
the control group. Above-ground dry mass was significantly
increased in all treatments, although highest in the topsoil +
fertilizer + compost, and topsoil + compost treatments.
Below-ground mass likewise was highest in treatments in
which topsoil was added, but all treatments with amend-
ments increased below-ground mass significantly.

In the second greenhouse study, two- to four-week-
old C. stricta seedlings were planted in pots containing
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Abstract
Compost, topsoil and fertilizer soil amendments im-
proved growth of Carex stricta seedlings in green-
house studies. A linear relationship between percent
compost and biomass of C. stricta seedlings was
observed. In field studies, compost soil amendments
were beneficial to the growth of C. stricta plugs.
Compost and topsoil improved recruitment of seed
mix species, while compost, topsoil and fertilizer
improved recruitment of volunteer species.

composted yard waste of
varying concentrations. Re-
sults show that C. stricta
growth increased in direct
proportion to percent com-
post in the growing medium,
up to 100% compost, al-
though differences were not
significant above approxi-
mately 33% to 50% com-
post. Costello (1936) re-
ported that C. stricta was
found only on organic substrates, concluding that soils
must be somewhat peaty before C. stricta will invade.

Compost increases shoot density

Additionally, two field studies were conducted to measure
how soil amendments affected both growth of C. stricta
seedlings and seed recruitment. These studies were con-
ducted in created sedge meadows—each approximately
0.6 ha in size—at the Des Plaines River site. Soils in the
created sedge meadows reflect the changing environment
of erosion and alluviation from past flooding and river
channel meandering. Surface substrates are quite variable
in texture—both vertically and horizontally, ranging from
silty clay to sand and gravel—often within a short distance.

For use in both studies, 16 plots, each 1 m2, were
established and prepared with treatments of compost/no
compost, topsoil/no topsoil, and fertilizer/no fertilizer. C.
stricta seedlings were planted in half of the quadrats. In the

first study, researchers counted
the number of shoots per C.
stricta plug after two weeks
and again after two months.
The number of shoots were sig-
nificantly greater in four treat-
ments (compost, fertilizer,
compost + fertilizer, and top-
soil + compost) than in the con-
trol treatment (Table 1).

In the second study,
the percent cover of both weed

and seed mix species was estimated in plots without C.
stricta plugs. The total cover of seed mix species was very
low (1% to 10%) and increased only slightly in the soil
amendments, particularly topsoil amendment treatments.
Weed cover (5% to 40%) increased significantly in treat-
ments with soil amendments, particularly those containing
topsoil. In general, percent cover of both volunteer and
seed mix species was significantly greater in plots treated
with compost and with topsoil than in plots without those
treatments. Percent cover of weed species was greater in
plots receiving fertilizer treatment than in plots receiving
no fertilizer, although fertilizer did not significantly in-
crease the percent cover of seed mix species.

In conclusion, these greenhouse and field studies
suggest that amending the soil in created wetlands with
compost would be beneficial for recruitment from the seed
mix and for the growth of C. stricta seedlings. However,
soil amendments would also increase recruitment of weed
species. Therefore, invasion of volunteer species must be
managed with annual early spring burning, late-spring
water level increases, or herbicide applications. Adding
compost also would improve the physical properties of the
soil, making its hydrologic characteristics more like those
found in natural sedge meadows.
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Table 1.  Shoot density of Carex stricta  plugs
planted in various soil amendment treatments
(mean ± s.d.)

Shoot Density

Treatment Initial Final

Control 5.1 ± 2.3 11.8 ±5.0

Compost (C) 4.7 ± 2.9 15.2 ±9.9*

Fertilizer (F) 5.8 ± 2.8 14.0 ±7.4*

Topsoil (T) 4.8 ± 2.8 12.2 ±6.6

C + F 5.2 ± 3.2 16.9 ±10.4*

T + C 5.8 ± 3.3 15.5 ±8.4*

T + F 5.0 ± 2.9 11.5 ±6.0

T + C + F 4.7 ± 2.7 14.3 ±9.7

* Mean significantly different from control mean at the
0.05 level


