THREE M SSI SS| PPI ECOTYPES OF WETLAND PLANTS
Janet M G abowski

Bi ol ogi st, USDA-NRCS, Janie L. Whitten Plant Materials Center, 2533 County
Road 65, Coffeeville, Ms, 38922-2652

Abstract--1n 1996, the USDA-Natural Resources Conservation Service (NRCS)
Jamie L. Wiitten Plant Materials Center (PMC) released three locally
col l ected, source identified wetland plants. |Indian Bayou source powdery
thalia (Thalia deal bata Fraser ex Roscoe) and Leflore source creeping burhead
[ Echi nodorus cordifolius (L.) Giseb.] were collected in the M ssissipp
Delta and Leaf River source wool grass [Scirpus cyperinus (L.) Kunth] from
sout heastern M ssissippi. Both vegetative propagul es and seedlings can be

pl anted. PMC seed germi nation studies have shown that Indian Bayou and Leaf
River germinate readily after exposure to cold, mpist conditions
(stratification). Indian Bayou germ nation and seedling growh was best in a
noi st, not saturated, growi ng medium whereas best germ nation of Leaf River
was in a saturated nmedium and seedling growh was better in noist medium
Germination of Leflore was very poor for all seed treatnments in the test,
even though seedlings have established in PMC plant production ponds.

| NTRODUCTI ON

Current interest in wetland restoration, enhancenent, and mtigation has |ed
to an increased need for sources of plants that are well adapted to |oca
environnental and soil/water conditions. Mst plant materials available
commercially are fromw dely varyi ng geographic regions. Plant materials
originating fromareas with vastly different physical and environnental
characteristics are often not well suited to conditions on the planned
planting site and use of these plants can lead to | ess than satisfactory
performance. MNaughton (1966) found significant differences in growh habit,
environnental tol erances, and dornancy patterns of several ecotypes of three
Typha L. species collected fromdiverse sites in the United States. G owth
patterns of each ecotype were matched for optinum survival and productivity
to the environnental conditions comobn to their original source |ocation

Al t hough the ideal recomendati on would be to use planting materials
collected fromlocal ecotypes, this is often inpractical because availability
may be | acking and costs prohibitive (U S. Arny Engi neer Waterways Experi nment
Station 1978). Therefore, an alternate nmethod of obtaining adapted plant
materials is required.

Awar eness of genetically controlled ecotypic differences between pl ant

popul ations has | ed to devel opment of a new type of plant release within the
NRCS Pl ant Materials Programcalled a source identified release. A source
identified release was collected froma natural plant popul ati on and has not
undergone any testing or selection prior to its rel ease.

Staff at the Jamie L. Wiitten PMC, Coffeeville, Mssissippi collected plants
of several energent wetland species within the state and rel eased three of
these for use in various types of wetland plantings. Al though these ecotypes
are best suited to areas within M ssissippi, ecological differences within
the state and anong adjoining states are nuch smaller than in sonme other
parts of the country. This fact along with the fairly broad natura

geogr aphi ¢ range of these species suggests that they may al so be planted
successfully in other areas in the southeastern United States with conparable
climatic, hydrologic, topographic, and soil features.



Plant material of these releases was provided to a |linited nunber of |oca

pl ant producers for increase and sale to the public. At present, vegetative
propagul es (clonal material) are being narketed; however, production of
seedl i ngs may be nore desirable because genetic reconbination could lead to
greater diversity in the planting population and increased ability to

wi t hst and environnental stresses. This paper presents descriptive information
on each of these releases as well as results of a study conducted to

det erm ne seed propagati on methods for these plants.

PLANT COLLECTI ONS

I ndi an Bayou

Thal i a deal bata is a menber of the Marant haceae or arrowoot famly. It is a
rare inhabitant of shallow wetlands in the Mssissippi Delta and ot her

sout heastern states. The Indian Bayou source of powdery thalia was coll ected
by Travis Salley in 1989 froma honmeowner’s yard in Bolivar County,

M ssi ssi ppi. According to the honeowner, the plants were originally noved
from Washi ngt on County, Mssissippi. It is a herbaceous perennial arising
fromthick (up to 4-cmin dianeter) rhizomes, with a bluish, glaucous coating
on | eaves, flower stalks, and flowers. The 1- to 1.2-mlong | eaves arise from
the base of the plant and have a shape renminiscent of a Canna L., with a
stout petiole and a large, ovate to | anceol ate | eaf blade. Flowers are
produced fromlate May to Septenber with fruit maturing throughout the
sumer. The attractive purple to bluish flower clusters are produced on
scapes extending 0.6- to 1-mabove the foliage. Fruit type is an urticle,
consi sting of a bladdery, nenbranous covering |oosely surrounding a single
seed. Seeds are approximately 6-mmin dianmeter, subglobose, dark brown
speckled with tan or gray, with a conspicuous tan to brown hilum There are
approxi mately 3184 seeds per kil ogram

Leaf River
Wbol grass is a bulrush, in the Cyperaceae or sedge fanmly that is commonly
found in shallow wetl ands throughout the state of Mssissippi. Its native

range covers nost of the eastern United States and Canada, extending westward
into eastern Texas (USDA-Soil Conservation Service No Date). Leaf River
source was collected by B.B. Billinglsey, Jr., Harvey Huffstatler, and Jeff
Tillman froma site near the Leaf River in Jones County, Mssissippi. It is a
clump-form ng perennial with short rhizonmes. The grass-like basal |eaves are
up to 1.5-min length and arch outwards fromthe base of the plant like a
fountain. The flowering culns are 1.2- to 1.8-mtall, |eafy, sonewhat coarse
and obtusely triangular. The dense inflorescence contains nunerous pale green
spi kel ets that beconme brown and wooly as the seeds mature. The tiny achenes
are light tan, with six long, twisting perianth bristles. Flowering begins in
June and seeds mature by Septenber. The achenes were too small to be
accurately counted by PMC equi pment, but it was estimated that there are
upwards of 18 million per kilogram

Leflore

Creepi ng burhead can be found in swanps, marshes, and ditches in the

Sout heast and | ower M dwest, westward into Ckl ahoma and Texas (Godfrey and
Wboten 1979). It is a nenber of the Alismataceae or water-plantain famly

The Lefl ore source was collected by B.B. Billingsley, Jr., Joe Snider, Joe
Dougl as, and Janet Grabowski froma flooded |ow and in Leflore County,

M ssissippi. Leflore is an annual or short-lived perennial that often spreads
or creeps by rooting scapes. Basal |eaves are broadly ovate, cordate at the
base, 5- to 18-cmlong and al nost as w de. The principal veins are

conspi cuous and inpressed on the upper surface of the |eaf blade. Petioles
are 10- to 50-cmlong, enlarged and spongy towards the base. The | eafy scapes



are upright when young becom ng prostrate, up to 1-mor nore in | ength,
produci ng new plantlets at the tip and nodes. Numerous whorls of 12- to 20-nm
wide flowers, with three white petals and rounded, greenish centers, are
produced at nodes al ong the scape. Flowering begins in June and continues
until frost. The fruiting heads are round, bur-like clusters of snall brown,
flattened achenes, which have a | ong beak on one end. There are approxi mately
5 mllion achenes per kil ogram

VEEGETATI VE PROPAGATI ON

Al'l of these rel eases can be vegetatively propagated by division of the
parent plant. The large size of the shoots and rhizonmes of Indian Bayou
dictate that a fairly large planting piece is required. A section about 15-
to 24-cmlong with a few shoots is ideal. Plantings made by the PMC on a
Wet | and Reserve Program (WRP) site have indicated that Indian Bayou
propagul es are capable of withstanding fairly adverse environnental
conditions after planting (data not presented); these results can probably be
attributed to the |l arge anpbunt of food reserves stored in the rhizones.

Leaf River clunps can be dug and individual shoots divided sonmewhat easily.

A der clunps tend to die back in the center, so actively grow ng shoots
around the margins of the plant should be selected. It is also a good idea to
di scard shoots containing an old flowering culm because these either wll

not regenerate or, if they do, the shoot produced will be very weak. Care
shoul d be taken in handling Leaf River plants because the edges of the |eaves
are very sharp and can cut deeply into flesh

Establ i shed Leflore plants can be dug and divided into a small nunber of
propagul es. These plants do not have a very deep root system which nakes
themfairly easy to dig. Small plants produced on the flowering scape can
al so be renpoved and pl ant ed.

SEED GERM NATI ON STUDY

Met hods and Materials

Seeds were harvested in late sumrer to fall of 1995 and 1996 (harvest dates
vari ed between species and between year of collection). Seeds were cl eaned

i mediately after collection without drying. Leaf River seeds were | oosened
fromfruit clusters using a brush machine (Westrup a/s Sl agel se, Denmark) and
then hand screened to renove inert matter. |ndian Bayou seeds were rubbed
over a roughened surface to renove the papery fruit coverings. Leflore seeds
required only hand screening to renove snmall anounts of trash

Three storage treatnents were tested: 1) dry storage in a cooler at 13
degrees C and 45 percent relative humdity; 2) npist storage in a cool er at
5.5 degrees C, and 3) water storage in a cooler at 5.5 degrees C. Dry storage
was tested on all species. Miist storage was used for all seed lots, except
the 1996 Leaf River |ot. Water storage was tested on the 1995 seed | ot of
Leaf River and 1996 Leflore only. Small quantities of seeds of each species
were divided fromthe main I ot and placed in npist and water storage

i Mmediately after cleaning. Al seeds in water storage were put in a nylon-
mesh bag and then submerged in tap water in a glass jar. Water was not
changed during the storage period for the first year of the test, however, it
was changed nonthly during the second year in an attenpt to limt algae
grow h. Mi st stored seeds of Leaf River and Leflore were placed on a
noi st ened brown paper towel and placed in a self-sealing plastic bag with
sufficient additional water to maintain high nmoisture |evels during the
storage period. |ndian Bayou seeds are too large to allow good seed contact
wi th paper toweling, so seeds were stratified in nmoist sphagnum noss from



which they were easily separated at planting. Al remaining seeds were dried
t horoughly and placed in a self-sealing plastic bag for the dry storage
treatnents

Pre-planting treatnents applied to dry stored seeds were a 3- to 4-npo
stratification period (Strat.), and for Indian Bayou seed only, scarification
(Scar.) using nmechani cal means, and conbi nations of stratification and
scarification. In 1995, seeds were scarified by placing themin a coffee can
lined with sand paper and tunbling with some gravel added to increase
abrasi on. A concern that seeds were not unifornmly scarified using this method
required use of an alternate nethod in the second year, where seeds were

i ndi vidual 'y rubbed agai nst sandpaper. All stratification treatnments were

pl aced in the cool er during Novenmber 1995 and 1996.

Treatments were planted in the greenhouse within a one-week period in March
1996 and 1997. Stratified, noist stored, and water stored Leaf River and
Leflore seeds were allowed to surface dry during the planting process to
facilitate sanple counting. Sanple sizes used were 100 seeds of Leaf River
and Leflore for each treatnent and 20 seeds of the 1995 |l ot and 25 seeds of
the 1996 Indian Bayou lot. Germ nation containers were 17.8-cmx 13.3-cm x
5.9-cm bl ack plastic bedding plant liners. G ow ng nediumused was a 3:1 peat
noss/ sand growi ng nedi um anended with commercially reconmended quantities of
pelletized slowrelease fertilizer, dolomtic lime, Mcronmax micronutrient
fertilizer, and Aquagro wetting agent. Seeds were sown on the surface of the
growi ng nedi um except |ndi an Bayou seeds, which were planted approxi mately
6- nm deep. Seeds were spread as uniformly as possible on the medi um

Two germination conditions were tested: 1) npist conditions, where containers
were placed on a normal greenhouse bench and watered regularly (nornmal

bench); and 2) continuously saturated conditions on an ebb and fl ow
greenhouse bench (flood bench). Water on the ebb and fl ow bench was
mai nt ai ned at a depth of 6- to 12-mm except for short periods of tine when

t he bench was drained and rinsed to renove al ga growth. Experinental design
was a factorial experinent in a randonized conplete block with three
replications arranged as a split plot, with gernination condition as the nain
pl ot and seed treatnent (storage condition and pre-planting seed treatnent)
as the split plot.

An initial seedling count was nade when it was deened that a sufficient
nunber of seedlings were present to justify counting. Two additional counts
were nmade at three-week intervals following the initial count. A few

seedl ings of some species died before the initial count, especially on the
nor mal greenhouse bench, where the surface of the growi ng mediumdried for
short periods of tinme. Dead seedlings were counted and their nunbers were
included in the initial count because germ nation had occurred. Later counts
i ncluded only those plants that had some green tissue. Total germination
could not be determined, so results presented are fromthe count wth highest
overal | number of seedlings. The study was anal yzed with years of testing
treated separately. Data was subjected to an anal ysis of variance and
appropriate nean separation was perforned using a |east significant
difference test (LSD) at P = 0.05. Al data on seed lots is referenced by
year of seed collection (1995 and 1996) not year of testing.

Results and Di scussion

I ndi an Bayou gerni nation

I ndi an Bayou appears to have conpl ex germ nation and seedling growth
requirenents. Only a few seedlings have established naturally in PMC ponds,



mai nly al ong the margin of the pond. Previous attenpts at seedling production
in the greenhouse indicated that germ nation was erratic and sl ow.

Initial gernmination percentages in this study were fairly | ow and seeds
continued to germinate in small nunbers throughout the test. For the 1995
seed lot, there was a significant response to seed treatnent only (Table 1).
Overall germnation was better on the normal bench than on the flood bench

In this environment, seeds responded positively to noist storage and both
stratification treatnents. The high germ nation percentage for scarified plus
stratified seeds conpared to stratified seeds indicate that this seed | ot
responded to scarification

For the 1996 seed lot, there was a significant interaction between seed
treatment and germi nation condition. This interaction was probably due to
poor germ nation of all treatments on the flood bench. Al so, germnation of
dry stored seeds was poor on both benches. Gernination of scarified seeds on
the normal bench was significantly higher for this seed ot than any other
treatment, which is curious because of the | ow percentage for this treatnent
in the previous year. The scarification nethod used for this seed | ot was
nore vi gorous and nay have increased response to this treatnent. However,
this cannot explain the response of scarified plus stratified seeds, where
germnation was not different than stratified seeds.

In both years, seedlings on the flood bench were nore susceptible to

i nfestation by aphids than those on the normal bench, indicating that the

pl ants were probably stressed. This inproved germnation and growth on the
normal bench appears to corroborate observations of seedling establishnent in
drier conditions along the margi ns of PMC growi ng ponds. The response to
stratification and noist storage indicates that Indian Bayou has an interna
dormancy that is overconme by cold, noist treatnent. Gernination percentages
were slightly higher for dry stored seeds that were subsequently stratified
than for noist stored seeds regardl ess of treatment year, which suggests
capability for long-termseed storage. Mechanical scarification, especially
when acconpani ed by stratification also appears to be beneficial, perhaps
because seeds have a waxy coating that nay prevent water infiltration. A
previous attenpt at sulfuric acid scarification on a snall quantity of seeds
showed that even a short duration (< 1-mn) treatment was toxic (Janet
Grabowski, unpublished data). However, because mechanical scarification did
not consistently inprove germnation, it appears that stratification alone is
probably sufficient to pronote germ nation

Leaf River germ nation

Results for the 1995 and 1996 seed lots were simlar for those treatnents
conmon to both years of testing (Table 2). The 1995 | ot showed a significant
response to seed treatnment. Dry stored Leaf River seeds appeared to germ nate
nore quickly after stratification, but germ nation percentages were not
significantly different fromthe dry storage treatnent alone, which conflicts
with Isley (1944) who found that wool grass seeds require stratification for
6-no or longer to overconme dornmancy. This southern M ssissippi ecotype is
adapted to areas with only short periods of chilling winter tenperatures and
apparently does not have a dornancy nechanismthat requires stratification
Gar bi sch and Mclninch (1992) also reported a |ack of seed dormancy. There was
a trend towards inproved gernination of the 1995 seeds stored in water but
the difference was significantly higher than only the dry stored seeds on the
normal bench and the noist stored seeds on the flood bench



Leaf River seeds showed a significant response to gernmination conditions in
both years of testing. H ghest gernination was on the flood bench wth
saturated conditions. Seedling nortality on the normal bench was hi gher for
this species, probably because of the small size of the seedlings, which made
them highly susceptible to desiccation as the surface of the grow ng medi um
dried. This problemwas nore pronounced in 1996, probably due to cooler
tenperatures and | onger periods of cloud cover in 1997. However, |ater
seedling growth in both years was nmore vigorous for surviving plants on the
normal bench. Seedlings growing on the flood bench showed evi dence of poor
root growth due to a | ack of aeration and there was extensive al gae and sline
nold growth on the grow ng nedi um surface, which nay have been toxic to the
seedlings. Mist of the plants on the flood bench were barely alive by the
third eval uation date. Cbservations nmade of plants growing in the wild
indicate that this species requires fairly wet conditions for germ nation

but plants becone increasingly tolerant of drying substrates as they grow,
with mature plants possessing a higher |evel of drought tol erance than woul d
be anticipated for a wetland pl ant.

Lefl ore germi nation

Mean germ nation percentages for all treatnents were extrenely low (< 5
percent) in both years (data not presented). For 1995 and 1996 seed |ots,
there was a significant response to germnation condition, wth best
germination on the flood bench. However, these differences were too mnuscul e
to support a reconmmendati on on proper germination and seedling growth
environnents. Storage treatnments yielded the sane results in both years.

Al t hough wat er storage was added in the second year to see if germination
could be inproved over that of npist storage, no inprovenent was observed.
Wat er and noi st stored seeds showed a slight trend towards inproved
germnation conpared to dry storage. An attenpt was nmade to mechanically
scarify some seeds fromthe 1996 |l ot, but visual inspection after treatnent
did not indicate that this treatment had any appreciable effect on seed
coverings. Seed germination in the PMC production ponds has been noted,

mai nly al ong the margins and in shallow water; however, this test apparently
did not provide suitable conditions for germnation

SUMVARY

These three source identified rel eases can potentially be used in wetland

pl antings in M ssissippi and perhaps other areas in the Southeast. Because of
their specific germnation requirenments, direct seeding is probably not

advi sabl e. However, greenhouse seedling production is practical for Indian
Bayou and Leaf River, with stratification recomended for |ndian Bayou seeds.
Addi ti onal research would be necessary to determ ne nethods to successfully
propagate Leflore from seed.
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Tabl e 1.--1ndian Bayou nmean germinati on percentages for seed exposed to two
storage conditions, three pre-planting treatnments, and two gerni nation
condi tions.

St or age/ Pre-treat nent Germ nation Condition 1995 1996
__________ O -----n---
Dry/ Strat. Nor mal Bench 35 17
Dry 8 1
Dry/ Scar. + Strat. 25 17
Dry/ Scar . 5 40
Mbi st 27 15
Dry/ Strat. Fl ood Bench 0 3
Dry 0 3
Dry/ Scar. + Strat. 15 8
Dry/ Scar . 0 9
Mbi st 3 1
LSD (P 0.05) 17 13

Table 2.--Leaf R ver mean germ nation percentages for seed exposed to various
seed storage conditions, one pre-planting treatnent, and two germ nation
condi tions.

St or age/ Pre-treat nent Germ nation Condition 1995 1996
__________ [
Dry/ Strat. Nor mal Bench 19 17
Dry 12 9
Moi st 15 --
Wat er 24 --
Dry/ Strat. Fl ood Bench 35 61
Dry 41 57
Moi st 32 --
Wt er 44 - -

LSD (P 0.05) 8 23




