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Drought. Flood. Drought. Floed. The
availability of water often seemns like a
meteorological tug-of-war umpired by an
indifferent Mother Nature. If you think
animals (including humans) have a hard
time coping, ponder the plight of plants.

Ever since ancesiral aquatic plants
first ventured onto land, maintaining
adequate water supplies has been an on-
going struggle. To survive on land, plants
evolved sirategies and adaptations o
collect and maintain water as long as
possible, such as & waxy coating on their
feaves to reduce water loss, and roots to
extract moisture from the soil.
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Water is essential to plant physic-
logical processes such as photosynthesis
and respiration. Structuraily, it helps keep
the plant cells taut so they can position
their leaves to capture sunlight. The
movement of water through conducting
vessels distributes minerals throughout
plant tissues. Water moves continuonsly
from roof to leaf to replace water lost by
evaporation from leaf surfaces or through
openings in the leaves and stem. This
process, called transpiration, consumes
about 98 percent of the water entering a
plant. The rate of transpiration depends
on environmental factors such as temp-

Coastal dunes are an ever-changing
ecosysteny; each plant species plays a
specific role in stabilizing a sand dune.
Successful dune

amined the rcots under a microscope
to determine whether mycorrhizal fungi
were present.

Comparing

restoration requires
establishment of
dune vegetation.
Mycorrhizal fungi,
which facilitate

the two sites, it
appearsthatplants .
in the natural site
are more likely to
be infected by

plant growth and
establishment by aiding in nutrient and
water uptake, may be a necessary
¢tomponent of dune species
establishment,

The Wildflower Center examined
twodunes, cnenaturaily established and
ohe that has undergone resteration for
two vears, fo determine whether
mycorthizal fungi were present at the
fwo sites.

. Botanists collected root samples
from four species growing at both sites.
Then they cleaned, stained, and ex-

mycorrhizae. The
mycorrhlzal association occurs slowly,
and the restoration site initialiy is void of
mycorrhizal fungi. Fungal spores
eventually move into the restored site
through wind, tidal action, and animal
transport.  Based on ecarly results, a
subseguent survey probably would
reveal that more plants at the restored
site are infected.

Inoculating planis with mycorrhizal
fungi before planting might speed up
plant establishment and growth in dune
resioration sites.
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Species Natural site
Panicum sp. ves
Suneds sp. no
Ipemosa sp. ves
Croton sp. yes

Restored site

no
0o
no
ves

erature, humidity, light intensity; wind,
and soli moisiure. Gbviously, a plant will
lose water more rapidly on a hot, sunny,
dry day than on a cool, cloudy one.

To be useful to a plant, water must
be drawn up from the soil through t"le
roots. Most plants absorb little if an
water through their leaves because of
their impermeable surfaces. Water in the
form of fog or dew benefits plants mainly
by reducing their transpiration rates.

The intensity of rainfall is a key
factor in the availability of water for
plant use. Dense vegetation can intercept
as much as 100 percent of the

precipitation in a light shower.

Conversely, a heavy downpour may
saturate the soil quickly and run off
before it is absorbed. A gentle, steady
rain usually pr ovides maximum water
retention in the soil.

Most of the excess water after heavy
rains quickly filters through the soil by
means of gravity and becomes
unavailable to plant roots after a few
days. The residual water in the soil,
uniesponsive to the pull of gravity, is
called the field or capillary capacity.
Plants get the bulk of their water from
this capillary water, which normally fills
pores and coats particles in the soil. Thus,
while evaporation dries ocut the upper
surface of the soil, plant roots absorb
most of the water from soil layers below
about 12 inches.

The type and moisture content of

continued on page 4

Call state highway depart-
mentis and local mun‘icmal.
mowers with kudos when

thev mow at the correct
time — after flowers have
gone to seed.
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The Center’s Midwest Regional Office and
the University of Wisconsin at Madison co-

sponsored a one-day forum in March for
individuals inv olved in native plantre-
search. Midwestern faculties, agencies, an

plant indusiry representatives were invited

to discuss ongoing research and future
rends. Participants discussed using wild-
flowers and native plants in projects such
mining reclamation, roadside planiings,
erosion control, propagation, restoration,
and alternative lawn establishment.
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The Center's Board of Trustees has chosen
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Overiand Pariners, a San Antonio architec-
tural firm, to design the Center's new head-
gquarters, which will be built on a 37-acre site
southwest of Austin. Opening for the new

site tentatively isplanned to open in 1994,
B D e @ D B @ @~

The Wildfiower Center will celebrate its

tenth anniversary Oct. 3 at the LB] Ranch

Stonewali, Texas. Ticket prices for the gala
be announced soon, and proce >d¢; witl

will

suppori the Center's s education and resear

ch

programs. The party wil feature a gour—
met country-style buffet and live music.”
For more information, please contact the
Development Deparbment.
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Board of Trustee members from across the
couniry gathered in Austin the first week-
end in May for the annual spring mecting.
Topics discussed included the Capital
Campaign, which is raising construction
funds for the Center’s new facility.
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Dr. lohn Avereti, director of rescarch at the
Wildflower Center, spoke to the South-
west Park and Recreation Training Inst-
tute n Kingston, Cklahoma, in rebrua;v
on 1andscap=nv with wildflowers.
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The Center and its grounds contiriue fo be .
open to visitors from 10 a.m. {0 4 pm.
Saturdays and Sundays through May 10,
in addition to our year-round hours of 9
agm to 4 pon. Monday through Friday,
Please visit!
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How much heat or cold does a seed-
need to experience before it will
germinate? How much light or dark-
ness does a plant need to expe*xence
before it will flower?

The Wildflower Center's growth -

chamber helps unravel these
mysteries. The growth chamber
resembles a giant refrigerator with
Light and temperature controls: Inside

the chamber, shelves hold plantsor .~

seed-filled petri dishes.

Temperatures in the growth
chamber can range from 4{) to 110
degrees Fahrenheit, and Hght mtens;t}
can range from darkness to a bright
sunny dav, depending on'what
settings staff Research Horticulturist .
Elinor Crank chooses for her studies.

Seeds are placed on petri dishes
and placed in the growth chamber;
then Elinor programs the chamber to
provide light and dark and chilling or
warming temperatures for a certain
amount of time each day, simulating
natural conditions, She takes the seeds
out of the dishes when they
germinate, making note of when they
sprouted, because a germinated
seedling takes up more space than an
ungerminated seed. Removing the
seedlings also helps keep the dishes
free of mold.

When Eliner knows nothing of a
specific species’ germination require-
ments, she tries to ascertain what th
conditions are like in the area where it
grows naturaily. Then she programs
the growth chamber to match those
conditions. For example, a shade-

At right: Elinor Crank examines a peiri
dish coniaining seeds undergoing a
germination test in the growth chamber.

Above: Seeds in the petri dishes are
germinating.

loving plant might not germinate with
light, or might need only a few hours
of light. Elinor can set the growth
chamber to have light for only a few
hours and change the temperature

from warm to cool.

The growth chamber also can be
used to help determine whether seeds
actually are alive by performing a
tetrazolium (TZ) test. In a TZ test, the
seed coat is excised from the seed
itself. Then the seed is placed in a
staining solution and ptaced in the
growth chamber at 90 degrees
Fahrenheit for several hours. If the
seed is alive and could germinate, it
will soak up the stain and turn red. If
the seed is dead, it won't soak up the’
stain.

Blirior says the TZ test can help
save time.

“If the germination of a batch of
seeds was Eow, it could be because the
seeds have some dormancy that is
preventing germination. The seeds
might be viable, but might not be
germinating becausu their dormancy
needs 10 be broken.”

The TZ test tells whether there are
more viable seeds than the
germination test indicated. Having
this information allows researchers to
then proceed through various
dormancy breaking procedures such

" as heat- or cold-treatinents.

The Wildflower Center bought the
growth chamber two years ago with a
matching grant from the Texas
Department of Agriculture. The
chainber was first used in crop
production research on Indian
paintbrush (Castilleja indivisa).

Later, the chamber was used ina
study to determine the germination
requirements of ashy dogweed
(Thymophylla tephroleucal, an
endangered species.

“One of the greatest achievements
we’'ve had was in determining how to
break the dormancy of ashy '
dogweed,” Flinor says. “We increased
germination rates bv giving the seed

a heat-treatment. The more
know 1e0ge vou have about a species
especially an endangered one, the
greater the chances of saving it.”
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As part of her research.
internship at the National
Wildflower Research Center,
Flo Oxley has been counting the

number of Sephora secundiflorn {Texas .

mountain laurel) roots that show
evidence of mycorrhizal fungi.

Although it can be tedious to
look at hundreds of root sections and
estimate the percentage of them that
have been colonized by mycorrhizal
fungi, Flo says the work can be
interesting,.

“I enjoy the lab work,” she says,
“especially when I can also do field
research.”

Mycorrhizal fungi form a
symbiotic relationship with host
plants, and can help the plant roots
take up more water and offer some

protection {rom plant pathogens, Flo -

says.

Flo's root counting is the .
_continuation of a research proiect
started last year by the Wildflower "
Center’s research horticulturist,
Elinor Crank, and former sabbatical
researcher Dr. Mike Dana of Purdue
University. )

The project examines the relation-
ship of fertilizer rates, rhizoblum, and
mycerrhizal development.

-i— sl

Covunting €

Flo Oxley, research
fintern, has been
examining Texas
mpuntain lavrel
roots for evidence of
mycorrhizal fungi.

- Researchers wani to know

rate is for inducing the

mycorrhz/ai association with Sephora.
" The research internship program

at the Wildflower Center was made

possibie through generous response to

a special appeal to the membership
last August.

“This request for funds was the
most successful project appeal ever .
made to the Wildflower Center’s
membership,” says Mae Dantller,
director of development. “We're Vevy
pleased that our members believe in
our projects so strongly.”

what the optimum fertilization

In addition to the mycorr-
hizal research, Flois
helping compile a list of
coastal and dune plants for the Guif
states. The new recommended
species list will be useful for dune
restoration and coastal landscaping.
lo earned her bachelor’s in
biclogy from Southwest Texas State
University in San Marcos and
expects to receive her master’s in
biclogy there this month. She has’
worked as a botany laboratory
instructor at the school for several
years, and hopes to embark on a
research career when she graduates.
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soils directly affect their water-holding
capacity. While large amounts of water
move 1eadily through coarse-textured
soils, clay soils tend to become saturated
quickly with minimal water, forming an
impervious layer. Dry soils absorb more
water at a faster rate than moist soils.
Saturated soils ihhibit root develop- |
ment iin most plants, not necessarily ’
duie to excess water, but because of the
lack of oxygen. Some species, however,
Can surv IVC jﬂ water- IOU&,CC“ SO]} f(_')f
several months with only minimal
effects, such as reduced growth, Gther
species may start to lose branches or die
after being submerged a couple of
weeks. In many climates, plants must
adiust to conditions ranging from abun-
dant rainfall to drought on a seasonal
basis, Plants growing in well-drained,
alluvial soils usually survive flooding
better than those fou.‘m in shaliow, fine- .
textured soils.

Betir Anderson
Resource Bolanist
Nationgl Wildflower Research Cenfer
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Send calendar information to the
Editor, at nddress on back page.

The Wildfiower Center’s Texas
Wildflower Hotline operates until
bMay 31. The hotline, updated
weekly, is a 5-minute recording
detailing wildflower hot spots in
the state. To access the hotline via a
touch-tone telephone, call

(512} 370-0000, and punch in 9500
after a short message.

The Red Butte Gardens in Utah
operates its state hotline from April
1 to Oct. 31 each year. From April
to September, the recording tells
where to find wildflowers. From
September to October, it tells
where to find the best autumn leaf
displays. Call (801) 381-3322.

The Theodore Payne Founda-
tion in California operates its hot-
line until June 30. The recorded
message, updated weekly, tells
callers where the best wildflowers
are located, within a day's drive of
Los Angeles. Call (818} 768-3533.

{(if we omitted your hotline,
please contact the editor. We want
to include you next year!)

B 5 8
The Arlington, Texas, Parks nd
RECYDE ion Dept. has a plant rescue
program (o retrieve and re i ant na-

tive trees, shrubs, wildfiowers, and
grasses that otherwise would be lost
when land is cleared for develop-
ment. The rescued plants {ind nev
homes in city parks, reducing the
city’s landscaping biil.

E = =

The American Gardener reports that
Kane County, I, has passed a land-
seaping crdinance requiring devel-
opers to plant or restore “at Eeast
three native trees, shrubs, or vines of
a caliber sufficient to assure survival
and from a species appropriate o the
existing edaphic and hydrological
site conditions.”

Sand dunes and their accompanying
beach grasses in Ocean City, Md., are

being restored thanks tc a project by
state, local, and federal agencies.

The sand dunes in Ocean City
were destroved by development 20
years ago so hotels and condomi-
niums couid pe built — leaving the
area vulnerable to severe Atianuc
siorms.

Sand was dredged from an off-
shore site and placed on the shore,
creating 11.3 kilometers of dunes

that were planted with grasses
tostabilize them.

Heological Restoration and -
Management, Inc., of Towson, Md.,
planted the "new" diines with
American beachgrass (Ammophiln
breviligilaln) and Atlantic coastal
panic grass (Prmicit amarum var.
ama i),

Center membership:
A gift that keeps giving!

As a member of the National
Wildflower Research Center, vou
enjoy many benefits, including:

@ 5ix issues of this newsletter,
plus two issues of our scientific
publication, Wildflower Journal.

@ Priority handling of infor-
mation reguests to our
Clearinghouse.

¢ Free or reduced admission to
more than 80 botanic gardens
and arboreta across ihe nation.

Why not share ail these
benefits — and more — with a
friend? Send your friend's name,
your name, and 525 to
Membership, NWRC, 2600 FM
973 N, Austin, TX 78723-4201.
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