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How age and storage
of sedge seed affects
germination, viability

Despite increasing regulation of wetland impacts
and a corresponding increase in re-creation of
wetlands across the country, few studies exist

documenting the establishment of a particular kind of
wetlands—wet meadows. These are the seasonally flooded
wetlands, often dominated by sedges (sedge meadows),
occupying the transition zone between marshes and non-
wetland areas.

Not only is there little research on these wetlands, but
there is little restoration or creation of these areas. Most
created or restored freshwater wetlands offered as mitiga-
tion are hydrologically-isolated small ponds with steep
banks and a ring of vegetation composed of volunteer
species around the shore (Kentula et al. 1992a, 1992b).
This is in spite of the fact that the impacted wetlands
initially were a different type. Studies have found that
wetland type usually is not even a factor considered in
Section 404 permitting (Owen and Jacobs 1992). There-
fore, by relying on mitigation to offset acreage losses, the
nation may be degrading the quality and diversity of its
remaining wetlands (Kusler and Kentula 1989; Owen and
Jacobs 1992; Zedler and Weller 1989).

Obviously, there is a need for both research and
mitigation projects to take into consideration wetland type
and to develop methods to create or restore wetlands other
than ponds and cattail marshes. The Des Plaines River
Wetlands Demonstration Project in Lake County, Illinois,
is addressing that need for research on wet meadow
creation. This paper summarizes research conducted for
the project between May 1991 and June 1993 at Iowa State
University laboratories and greenhouses. The goal of the
research was to evaluate germination and viability of
Carex seeds of varying ages and subjected to varying
storage conditions.

Germination highest with fresh seed

Three different sets of tests of seed germination and
viability were conducted using six different species of
Carex  seeds: C. stricta, C. aquatilis, C. atherodes, C.
lacustris, C. comosa and C. lasiocarpa. In some tests, the
seeds were collected and evaluated the same year; in other



ing as high as 58% for C.
stricta. This was due in part to
the fact that only filled achenes
were tested. Viability also was
high.

The low germination
rates of Carex seeds may be
due to dormancy, low rates of
viable seed production, loss
of viability of seeds in stor-
age, or a combination of these.
Although these studies did not
attempt to determine the most
appropriate conditions for ger-
mination, it is not believed
that improper germination
conditions caused the low ger-
mination rates. Rather, the ger-

mination conditions present in the greenhouse followed
accepted standards: saturated soils at 10°C or higher in
sunlight (Gillespie 1989; Kerans 1990).

Relatively high germination rates in freshly harvested
Carex seeds in 1992 indicate seeds of these species were
not dormant when mature. Some of them may require
several weeks after ripening, however. Seeds continued to
germinate until about eight weeks after seeds were sown,
suggesting some time was needed following harvest for
seeds to fully mature.

Despite the low cost of Carex seeds relative to seed-
lings, seedlings are the recommended alternative for estab-
lishing sedge meadows due to the low germination rates
and uncertainty associated with using seeds. Until seed
suppliers are willing and able to provide accurate estimates
of germination rates of batches of seeds, and adjust prices
accordingly, Carex seed should be avoided or evaluated
carefully before basing sedge meadow establishment on
the use of seeds. An alternative would be to germinate the
seeds under controlled greenhouse conditions, then trans-
plant the seedlings into the field.

Seed storage reduces mean viability

Two additional sets of studies were conducted to examine
how storage conditions affect germinability and viability of
both fresh (collected and tested same year) and old (collected
the year prior to testing) Carex seed. The first study consid-
ered the effect of temperature and moisture conditions on old
and fresh seed; the second study considered the effect of
temperature and various storage mediums—dry sand, dis-
tilled water, muck, and goose dung—on fresh seed.

Abstract
This series of five studies evaluated techniques for
establishing sedge meadow vegetation. Germination
rates of commercially-available Carex seeds were
highest (33% to 77% depending on the species) for
freshly harvested seeds, and were as low as 1% for
one-year-old seed. Testing of seeds from different
sources suggest that site-specific environmental fac-
tors are responsible for variability in germination
rates observed. Storage conditions influenced germi-
nation rates differently for each species tested. In
general, freezing of wet seeds was detrimental to
germination. Cold, wet storage may improve germi-
nation—not by maintaining seed viability, which
declined in all storage treatments—but through a
cold-dampening effect known to boost germination.

tests the seeds were collected
one year prior to testing.
Standard laboratory proce-
dures were used to determine
viability and germinability.

In the first study, tests
conducted using one-year-
old seed indicated very poor
germination (<2%) and very
low viability (1% to 7%) for
the four Carex species tested,
with the exception of Carex
comosa (59%). Low viabil-
ity and poor germination
were primarily due to the
large number of achenes
which were unfilled, and the
many perigynia which con-
tained no achene. Fungal damage and infestation by
cecidomyidae larvae were also common. Many of the
achenes which were filled contained a dead embryo.

In the second study, no seeds harvested in 1990
germinated in December 1991. Seeds harvested and tested
the same year, however, did show some viability (20% to
27% of Carex stricta and 1% to 26% of C. aquatilis ), but
very few germinated (Figure 1).

In the final germination/viability study using fresh
seeds, germination was good for all species tested, reach-

Figure 1.  Germination and viability rates for seeds
of three Carex species collected in 1990 or 1991
and tested in 1991.
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possible that the vigorously vegetative Carex species
simply do not produce long-lived seed. The regularity of
seasonal drawdowns means seeds never have to wait long
for suitable conditions for germination.
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Overall, mean viability was reduced by 50% in all
temperature regimes, except for -4°C, which reduced
mean viability by 66%. Cold storage (4°C) doubled seed
germination, while -4°C storage decreased germination
by 23%. Even under the best storage condition, seed
germination was very poor, ca. 3%.

In general, germination rates were highest after wet,
cold storage. Freezing of wet seed seriously reduced
germination in almost all cases.

Results of the second seed storage study, using freshly
harvested seed in various storage mediums, showed that
some storage treatments seemed to increase germination
rates from initial tests of fresh seed, although the differ-
ence in germination after storage could be due to sampling
variances. Frozen/dry was the best combination of storage
conditions for Carex aquatilis (75%). Also successful
were dry/cold, dry/alternating cold-frozen, wet/cold, and
wet/room temperature.

Interpreting results obtained in these storage studies
was complicated by several factors: 1) Before they were
obtained for the study, seeds were subjected to uncon-
trolled conditions for anywhere from a few months to
more than 1.5 years after harvest; 2) Obtaining represen-
tative samples of Carex seeds was hampered by the small
size of the seed, the high frequency of empty perigynia,
and the extreme variability in quality from year to year and
site to site; 3) Because of these Carex seed characteristics,
tetrazolium dye testing was difficult. Therefore, testing
seed viability with a tetrazolium test is not recommended
for routine evaluation of Carex seed lots because seed
viability may be underestimated significantly.

However, germination tests from the study using
fresh seed suggest that seeds of Carex aquatilis, C. lacustris
and C. stricta are not dormant when mature. They may
require a few weeks of afterripening to permit germina-
tion. It is unknown whether they re-enter dormancy at
some later date in response to seasonal influences or
storage conditions (Baskin and Baskin 1989).

These studies suggest that germination rates decline
with time, although the role of storage conditions in this
decline is unknown. It is likely that effects of storage
conditions on germination are not related to seed sur-
vival—which declined in all cases—but rather to stratifi-
cation, that is, exposing seeds to cold-damp conditions.
Seeds of many prairie forb and grass species have been
known to germinate better after a cold, damp conditioning
(Schramm 1976, 1990).

The variability in the observed decline in seed viabil-
ity after storage may be due to variability in initial  seed
viability. Decreased seed viability could be due to local
environmental stresses during seed formation. It is also
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