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CALL FOR
REPRINTS

Join the hundreds who contribute
reprints, reports and books to the
Aquatic Plant Information Retrieval
System (APIRS). Your contributions
will be added to the growing database,
and made available to thousands of
APIRS users. (See page 5)

FLORIDA LAKEWATCH -
Volunteers Monitor Water Quality

Whﬁt is the easiest, quickest and most economical method of gathering water
quality data on Florida's more than 7,700 lakes? Ask Sandy Fisher, field
director of Florida LAKEWATCH. She will tell you about the several hundred co-
thusiastic lake-dwelling volunteers who have joined the program to regularly collect
data on Florida’s lakes. In this way, volunteers and researchers learn about water
quality changes that are occurring throughout the state. So far, about 100 lakes are
being monitored by volunteers in the rapidly expanding LAKEWATCH program.

Scirpus califoricus. Preparing and distributing line drawings of aguatic plants is
another service of the Aquatic Plant Information Retrieval System (APIRS). Botanical iliustrator Laura
Reep is the artist. For information about borrowing and using these drawings, see page 14,

[See LAKEWATCH on page 2}

PROHIBITED
AQUATIC PLANTS

New Manual for Inspectors

here are thousands of aquatic

plant species world-wide. Some
of them are "cosmopolitan” and occur
almost everywhere. Other plants have
Limited distribution and can survive only
in special sitvations. Still other plants
grow prolifically in many habitats and
are Timited to their native ranges only by
geography.

But with the growth of the aquacul-
ture and aquarium industries, coupled
with "same-day” intercontinental
delivery services, the chances for
greater distribution of noxious plants in-
crease.

Omne goal of the Bureau of Aquatic
Plant Management (Florida Dcpart-
ment of Natural Resources) is to
prevent the introduction of non-native
weedy plants into Florida’s waters. The
Bureau has the task of determining
which of thousands of specics of exotic
aquatic plants are Likely to threaten the

[See PROHIBITED PLANTS
on page 4]
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[From LAKEWATCH on page 1]

Florida LAKEWATCH is important because little water
quality information has been collected for the majority of
Florida’s lakes. For many lakes, data is being gathered for the
first time. As data is accumulated, the record can be watched
for patterns and changes. Prablems may be spotted before they
get out of hand and management techniques considered.
Similar programs exist in other states, such as Minnesota, Ver-
mont and New York.

Besides being an important information gathering
mechanism, Fisher believes strongly in the educational aspects of
the program. She feels that people who are knowledgeable
about their lake will become actively involved in its management
and future. For residents new to Florida, the program intro-
duces important aspects of Florida’s unique ecological systems.

LAKEWATCH volunteers range in age from teenagers to oc-
togenarians. To learn what needs to be done, volunteers participate in a
two-hour training session given by Fisher at their lake. Monitoring stations
are established, usvally three per lake, and a sampling kit and instruction
baoklet are left with the participants.

Volunteers are tavght to take Secchi depth readings monthly to measure
water clarity. Water samples, also taken monthly, mecasure nutrient content.
Volunteers also filter the water samples for chlorophyll a content.

2 = . - A concerned lake-dweller herself, Sandy
Collected samples are brought to the water chemistry lab at the University of Florida Department of ~ Fisher learned about sampling lake water after
Fisheries and Aquaculture at the Center for Aquatic Plants where they are analyzed for total nitrogen, ~ asking UF professor Dr. Dan Canficld for advice
total phosphorus, and aigae content by university chemist, Ms. Maty Rutter, and co-workers, Later, ~about her own lake in Alachua County. After in-
LAKEWATCH members are provided information abour the nutrient and algac contents and water ~ itiating the program, Fisher joinzd the staff at the
clarity of their lakes both by follow-up visits from Fisher and by a newsletter, THE FLORIDA  University of Florida as an assistant-in-limnology.
LAKEWATCH NEWSLETTER.

Contact Ms. Sandy Fisher at the IFAS Department of Fisheties and Aquaculture, 7922 N.W. T1st Street, Gainesville, Florida 32606, (904) 392-9613.
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AT THE

CENTER

In Florida, as clsewhere, certain aquatic plants are harvested and used
for thatching roofs, weaving mats, "caning” fumiture, ete. One species is bul-
rush {Scirpus californicus).

How does yearly cutting and harvesting affect the biomass production of
bulrush? In a three year study, researchers will measure the effecis of har-
vesting frequency and timing on bulrush growth. Above, Mr. Chuck Hanlon,
assistant in aguatic plants, weighs a bundle from one of the control plantings.

Hydrilla, Sedimentation and Tubers

New research shows that uncontrolled hydrilla significant-
ly increases organic sedimentation in natural systems. The
results also "indicate that maintenance management of
hydrilla over an extended period of time should decrcase the
rate of organic sedimentation and decrease hydrilla tuber
production and residual tuber density in the hydrosoil.”

In tank studies, researchers found that uncontrolled
hydsilla contributes as much as 1.27 tons (dry weight) of or-
ganic sediment per acre, more than twice as much as the
non-macrophyte controls.

The data also showed that treating hydrilla with her-
bicides greatly reduced the production of tubers, relative to
"topped out" and untreated hydrifla.

The results of this work parallels the resulis of previous
work on the effects of maintenance control om water
hyacinths, which showed that hyacinths under maintenance
control also contribute much less sediments than they would
if Ieft to infest a water body.

The hydrilla research was conducted at the Ft. Lauder-
dale rescarch station by J.C. Joyce, K.A. Langeland, T. Van,
and V.V. Vandiver, Jr.

HYDRILLA SEDIMENTATION
Tons per Acre (Dry Weight)

4 |

14 -

Hone 13 Full 2/3 Full  Topped Qut Untraated
VOLUME OF HYDRILLA PRIOR TO TREATMENT

Uncontrolfed hydrilla contributes significantly more sediment to the
substrate and produces significantly more reproductive tobers than does
hydrilla regularly treated with heibicides. The graph shows that untreated
hydrilla contributes up to 1.27 tons (dry weight) sediment per acre.

Students from a variety of dis-

ciplines, including environmental en- CENTER FOR AQUATIC PLANTS

gineering, wildlife, soils, fisheries, wet- INSTITUTE OF FOOD AND AGRICULTURAL SCIENCES
lands and others were attracted to the UNIVERSITY OF FLORIDA

class, Ecology and Physiology of 7922 NW. 71ST STREET

Aguatic Plants. GAINESVILLE, FLORIDA 32606

The course was taoght by Drs, (904} 3929613
George Bowes (Botany), Alison Fox

{Agronomy) and “Wilhiam Haller Dr. Joseph Joyce, Director

(Agronomy).
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[From PROHIBITED Moraochoria vaginalis

PLANTS on page 1]  Bareian vasermion OF MUSSELS

state; that is, which plants are known to g:nc?cmﬁnfmlfma AN D P RAWNS

P These plants are. placed on the  Pontedera rtundifoli ke Brscdshvner Aquacuar
Bureaw’s list of "Prohibited Aquatic Tropical pickerelweed Drovides  aquaceltare. information

Plants”. It is against Florida law to im-
port, transport, cultivate, possess, col-
lect, or sell plants on the prohibited
aquatic plant list. It is believed that en-
forcement of these laws is helping
prevent new exotic aquatic weed infes-
tations and helping slow the spread of
many naturalized exotic plants.

Within the past year, the Bureau has
made changes to its prohibited plant
list. The list now includes 24 species
and genera of "aquatic plants”. Newly
included in the list are two exotic tree
species, meclaleuca (Melaleuca quin-
quenervia) and  Brazilian pepper
(Schinus terebenthifolious), both of
which occur in wet sites in Florida.

To help inspectors of the various
agencies, the Burecau commissioned the
IFAS Center for Aquatic Plants to
prepare and publish an identification
manual, FLORIDA PROHIBITED
AQUATIC PLANTS. The manual in-
cludes illustrations and descriptions of
each plant. It is meant for outdoor use
as well and is printed on water-proof,
tear-proof paper.

FLORIDA PROHIBITED
AQUATIC PLANTS
Altemanthera philoxeroides
Alligatorweed
Crassula helmsii
Swamp stonecrop
" Eichhomia (all species)
Water hyacinth
Hydrilla verticiliata
Hydrilla
Hygrophila polysperma
Hygro
Ipomoea aguatica
Water spinach
Ipomoea fistulosa
Lagarosiphon (all species)
African elodea
" Limnocharis flava
Flowering rush
Limnophila sessiliflora
Ambulia
Melaleuca quinguenervia
Melaleuca
Mimosa pigra
Giant sensitive plant
Monochoria hastata

Salvinia (all species except S. rofun-
difolia {minima))
Salvinia
Schinus terebenthifolious
Brazilian pepper
Sparganium erectum
Exetic bur-reed
Stratiotes aloides
Water soldier, Water aloe
Trapa (all species)
Water chestnut
Vossia cuspidaia

Hippo grass

For information about the manual,
FLORIDA PROHIBITED AQUATIC
PLANTS, contact the DNR Bureau of
Aquatic Plant Management, 3917 Com-
monwealth  Boulecvard, Tallahassee,
Florida 32303, (904) 487-2600.

services to researchers, extension of-
ficers, students and policy makers.
It was founded in 1984 as part of the
Southeast Asian Fisherics Develop-
ment Center, Tloilo, Philippines, with
partial funding from the Internation-
al Development Research Cenire of
Canada.

BRAIS provides a number of in-
formation services including com-
puterized bibliographic searches,
document delivery, the bimonthly
Brackishwaier Aquaculiture Abstracts,
and the BRAIS Newsletier.

For more informaton, contact
BRAIS, cfo Library, SEAFDEC
Aquaculture Department, P.O. Box
256, 1loilo City, PHILIPPINES.

The fast-growing Brazilian pepper tree {Schinus terebenthifolious), above, has
been added to the Florida Prohibited Aquatic Plants list. So has the melaleuca tree

(Melaleuca quinguenervig).
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APIRS FREE FOR YOUR USE

WHAT IS APIRS?

APIRS, besides being a rather unwieldy acronym for the AQUATIC PLANT INFORMATION
RETRIEVAL SYSTEM, is an information sharing system. Specifically, APIRS is a computerized
database of scientific literature about aquatic plants. The database contains over 27,000 literature refer-
ences about all aspects of aquatic plants, including ecology, physiology, morphology, taxonomy, utiliza-
tion, and more. For more than ten years, we have been adding to the collection by soliciting researchers
for reprints of their work and by acquiring copies of literature through cur own network.

WHAT DO WE DO?

Basically, we collect the research, we assign categories and keywords, and we enter the information
into a database. We then redistribute this information to rescarchers, water resource managers, public
agencies, students and members of the general public in the form of printed bibliographics. We also
provide copies of the literature when users are unable to locate references through their own local
sources. These services are provided at 0o charge to the user.

HOW DO WE DO IT?

Science reader and cataloger, Mary Langeland, scans bib-
lLiographies, publications lists, journals listings, proceedings,
science newsletiers, book listings and other databases for cita-
tions about any aspect of aquatic plant science. QOnce a copy
of the reference is obtained, it is read by Langeland and as-
signed catcgories, keywords and plant names.

Information Specialist, Jeri Friedman, works tracking
down copies of the research. She searches in the university
library, writes to book publishers, professional societies and
research centers, and requests reprints directly from re-
searchers. In short, no stone is left unturned. If unable to
locate a copy of a reference, we enter it into the database as
CITATION ONLY, with the hope that someone who has a
copy will take note and share it with us. After references are
catalogued by Langeland, Fricdman enters the information
into the database,

What do we do with 27,000 research articles and books?
Student assistant Paity Mikell files and refiles research al-
phabetically, according to first author name. She also
provides free copies of research to individuals who are un-
able to obtain references using their own resourees. Due to
our limited budget, we restrict the numbers of copies
provided to fifteen or (wenty references, depending on the
length of the documents requested,

WHY DO WE DO IT?

The goat of the literature collection is to provide bibliog-
raphies that are concise and specific to a user’s request. For
cxample, a researcher interested in the biological control of
hydrilla using grass carp would receive a bibliography con-
sisting of 110 citations. Someone interested in the uge of
water hyacinths for wastewater treatment would receive a
bibliography containing 170 references. Fruits of aquatic
plants, 96; effecis of fire on aguatic plants, 41; Scirpus and
seeds, 44; and so on, Literature searches are performed by
Seniot Information Specialist, Karen Brown.

STILL NO
INTERNATIONAL
SUPPORT...

To the more than 1,500 of you in 58
other countries who formerly received our
information exchange services:

GREETINGS!

We arc  sending this issue  of
AQUAPHYTE to [et you know that we are
still in the aquatic plant information shar-
ing business.

We continue to seck international spon-
sorship so that we can again provide our
services to scientists throughout the world.

In the meantime, THANK YOU io
those of you who continue to contribute
your reprints, books and reports o the
APIRS database.

HOW IS IT USED?

By its nature, aquatic plant litera-
ture includes information about
many different disciplines. Conse-
queantly, the APIRS database is often
"searched" for information on
diverse topics such  as  lake
eutrophication, restoration, wetland
plant communities, aquatic plants
for pollution control, fisheries,
economics, nutritiopal values for
animal feed, waterfowl habitat, host
plants for disease vectors, shoreline
stabilization, nvtrient uptake, and
many others.

WHAT DO YOU DO?

In exchange for these free ser-
vices, we ask that wusers contribute
reprints of research, reports,
proceedings, projects and anything
else produced about aquatic plants.

WHO PAYS FOR IT?

We are sponsored by the Univer-
sity of Florida, Institute of Food and
Agricultural Sciences, the Florida
Department of MNatural Resources
and the US. Army Corps of En-
gineers, Waterways Experiment Sta-
tion, Aguatic Plant Control Re-
search Program, with additional
funding from the South Florida and
St. Johns River Water Management
Districts.

For more information, contact
APIRS at the address shown on

page 16.
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Continuing Work of an
Eminent Scholar

One of the hottest continuing debates among scientists,
politicians, water managers, environmentalists, farmers
and others in Florida concerns the effects of nutrient addi-
tions to Florida’s lakes. Are excessive nutrients threatening
our lakes? Will controlling nutrient inputs improve the water
guality in our lakes? If so, which nutrients need to be con-
trolled, and by how much? Or, conversely, are increased
nutrient concentrations more a natural factor of water levels,
wind action and Flerida’s naturally rich watersheds? Should
scarce public money be spent to divert nutrient-rich agricul-
tural and urban run-off away from our lakes?

"Although there is no conclusive experimental evidence
regarding the effects of nutrient enrichment on Florida’s
lakes, it would be counter-intuitive to think that there is no
effect,” says eminent scholar Dr. Claire L. Schelske. Schelske
is studying the effects of nutrients and nutrient limitations in
Lakes Apopka and Okeechobee. He occupies the Carl S.
Swisher Chair of Water Resources, University of Florida,
Department of Fisheries and Aquaculture.

Schelske points out that little is known about how Florida’s
subtropical lakes respond to nutrient enrichment. Therefore,
generalizations across lakes may not be possible, especially
considering the diversity of lakes that exist in the state. Even
after sound data are available, decisions on how to apply the
results to management decisions will be complicated by multi-
ple use demands on important water resources.

To determine whether or not increased nutrient input is
harming Florida’s naturally eutrophic lakes requires
that many questions be answered. One of the questions Dr.
Schelske is addressing is, "What are the Limiting nutrients for
phytoplankton growth in Lakes Apopka and Okeechobee?’
Limiting nutrient’ describes the relationship between
nutrients and. primary production; in other words, which
nutrient is most responsible for the growth of phytoplankton
in these lakes? The limiting nutrient is usually present in the
shortest supply, indicating that it is being utilized by the
phytoplankton.  Growth of larger standing crops of
phytoplankton is dependent on the availability of the limiting
nutrient.

Another question to be answered is, "How will reduction
of the limiting nutrient affect primary production, or the
amount of phytoplankton produced, in the lake?” It is
generally believed that primary production increases with
nutrient enrichment, but is the reverse also true?

But the big question, according to Schelske, is "Can the
limiting nutrient, once identified, be reduced encugh to im-
prove water quality?” The answers to these questions will be
important in establishing management guidelines for the
lakes, and will affect water use and management throughout
Florida.

AL present, preliminary studies on phytoplankton-
utrient interactions in Lake Apopka are being con-
ducted in Schelske’s laboratory using water samples from the
lake. Later, experiments will be conducted on the lake over a

period of one year so that seasonal effects can be considered.
For these experiments, different nutrients are added to the
water samples and the response of phytoplankton is
measuted. Says Schelske, "So far, the limiting nutrient in
Lake Apopka appears to be nitrogen, but this may be due to
the abundance of phosphorus. To reduce the impacts of
nutrient enrichment, we may need to control phosphorous,
since that is easier, which in turn would reduce the demand
for nitrogen."

Schelske is also conducting studies of photosynthesis on
Lake Apopka. Water samples in bottles shaded by various
screen densities are being incubated at the lake surface to
determine the photosynthetic response of phytoplankton to
light intensity. Light intensity at depth is also measured. The
results of both sets of measurements can then be used to.
determine the amount of primary production per unit of lake
surface area. Data from these studies will help to establish a
photosynthetic profile that can be used to estimate primary
proeduction in the lake.

Data from studies of primary production in relation to

Light intensity can be combined with results of studies
on phytoplankton-putrient interactions in predictive models.
These models can be used to predict the lake’s response to
notrient reductions. When completed, the models can be
used by management and regulatory personnel to belp solve
the problems of Lake Apopka.

Biological scientist and doctoral student Mr. Rick
Aldridge also works on the study, which is funded by the St.
Johns River Water Management District SWIM fund. (The
Surface Water Improvement and Management bill, signed
into law in 1987, provides funds for the study and restoration
of six of Florida’s major water bodies, including Lakes Apop-
ka and Okeechobee.) Similar studies are being conducted on
Lake Okeechobee in collaboration with Dr., Edward Phlips of
the Department of Fisheries and Aquaculture.

Dr. CL. Schelske, Department of Fisheries and Aquaculture, 7922
N.W. st Street, Gainesville, Florida 32606, (904} 392-3185,
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A Little Closer

Before his arrival at the University of
Florida Department of Fisheries and
Aquaculture in 1987, ecosystem scientist Dr.
Claire Schelske was with the Great Lakes Re-
search Division of the University of
Michigan. One of his principal research inter-
ests is the paleclimnology of large lakes, or
the tracing of lake history through the sedi-
ment record. Schelske has studied six of the
10 larpest lakes in the world.

Schelske’s other work includes completing
paleolimnological rescarch on some of the
largest lakes in the world, with support from
the National Science Foundation. The
trophic states of these lakes range from
cutrophic (Frie and Ontario) to ultra-
oligotrophic (Superior and Great Slave). The
two major purposes of the studies were to
determine if the lakes have been affected by
anthropogenic nutrient enrickment and, if so,
to determine what effects have occurred and
when. Resulis have shown that Lake Supe-
rior and Great Slave Lake have been affected
by increased supplies of nutrients in the last
100 years. According to conventional wisdom
and results of water column sampling, these
lakes are generally considered to be pristine,
However, careful study of the sediment
record, which inteprates the response of the
lake with time, has shown subtle biological
and chemical responses to nubrient enrich-
ment, In Lakes Erie and Ontario, studies of
the sediment record have shown that the
lakes were affected soon after European set-
tlement in the mid-1800s. Biological and
chemical changes resulting from increased
phosphorus loading at this time were more
severe than is generally appreciated. These
resulis show that the biclogical communities
of large, temperate lakes are very sensitive to
nutrient loading.

Dr. Schelske is an associate editor of the
Joumnal of Great Lakes Research and presi-
dent of the American Society of Limnology
and Oceanography. He serves on committees
for the York Distinguished Lecturer Serics,
the Upper Oklawaha River Basin Technical
Advisory Group of the 5t. Johns River Water
Management District, and the National Re-
search Council Restoration of Aquatic Sys-
tems: Science, Technology, and Public Policy.

Selected Publications:C.L. Schelske
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effects and nutrient limitation in Lake
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