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Update on APIRS

he Aquatic, Wetland and Invasive Plant Information

Retrieval System (APIRS) continues to grow and change
with the rest of the electronic information world, although some
things stay the same. We continue to collect, catalog and make
available published literature on the subjects of aquatic, wetland
and mnvasive plant biology, ecelogy, management, conservation,
utilization and much, much more. During the past year, almost
2,000 new items were cataloged and entered into the database,
which now contains almost 47,000 items. As many of you already
know, APIRS went online three years ago and is heavily accessed
by users around the world via the World Wide Web. To use the
APIRS database onling, go to http:/faquatLifas.ufledw and
follow the instructions. Some people still prefer to have literature
searches performed for them. During the past year, approxi-
mately 300 custom bibliographies were prepared for over 200
patrons. Bibliographies can be prepared and sent to users via
clectronic mail or the postal service, usually the same day of the
request. Torequest a personalized literature search and bibliogra-
phy, contact Karen Brown at kpb@gnv.ifas.ufledu Although a
lack of funding is an ever-present problem, for now database
services continue to be available free of charge.

ther products of the APIRS information office contimge
to be popular among researchers, students, agency
managers and personned, schoolieachers, environmental groups
and the peneral public. They are available from the IFAS Publica-
tions Office, University of Florida, P.O. Box 110011, Gainesville,
FL 32611-0011, (352) 392-1754, Toll-free (8003 226-1764.
The Aquatic Plant TD Deck is a 3" x 4" card deck containing
color photographs of 67 aquatic and wetland plant species with
identification information on the back. The cards are laminated for
water resistance and bound with a screw and fastener, making
them suitable for’ in-the-field reference. Decks are $10 plus
shipping.

Aquatic Plants in Pen-and-Ink is a collection of 115 criginal
line drawings which may be used without copyright permission
once purchased. The package costs $35 plus shipping. A 1997
Supplement of 25 additional drawings is available for $10 plus
shipping.

The Freshwater Plants Poster depicts 63 aquatic planisin a
natural setting and shows both common and scientific names. The
2' x 3' poster cosis $7 plus shipping, although it is available for
free to Florida schoolteachers by request.

Over 15 educational videotapes arc available on fopics
ranging from aquatic and wetland plant identification to training
for aquatic pest conirol applicators to careers in Florida’s freshwa-
ter environments, Programs may be borrowed, or purchased for
$15 each, plus shipping.

11 of these items, plus a lot more, are described in detail

on the Center for Aquatic and Invasive Plants” World
Wide Web site. Examples of information to be found at the site
include information on invasive, nonindigenous plants in Flonda,
photographs of aquatic plants, two online books, a photo allery,
AQUAPHYTE online, an aguatic and wetland plant glossary,
information on biological control insects; a comprehensive list of
aquatic and wetland plant manuals, field guides and textbooks, a
resource guide for water pardeners and aquarium enthusiasts; links
to other relevant wel sites, and much more. Visit us online at
http:/aquatl.ifas.ufl.edu/ or contact us at the address on the
back page of this newsletier,

On the horizon are a few new products including a field
identification deck on aquatic grasses and a CD-ROM of
aquatic and wetland plant photographs. Don 't calf us yet...we
promise to keep you posted!
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The Freshwater Aquatic Fruit: Water chestnut

by Syed Hasib Ahmad, Advisor, Aquaculture & Fisheries, Institutional Finance & Programme Implementation Dept., Government of
Rihar, India, and Arun Kumar Singh, Senior Lecturer, BD.E. College, Magadh University, Patna, Bihar, India

ater chestnut (Trapa bispinosa) is an edible aguatic plant

that grows abundantly in the lakes of Kashmir. At Wular
Lake it is said to yield 4-5 million kilograms {approximately 4,000-
5,000 tons) of nuts annually. These are scooped up from the bottom
of the lake in small nets and constitute almost the only food for at
least 30,000 persons for five months of the year. Water chestnut has
been commercially cultivated in many parts of India from the most
ancient times, particularly in the eastern and southern regions. Water
chestnut is also known as water nut, horn chestnut, bull nut, and
buffalo-head fruit, The plant is commercially cultivated in tropical
parts of the world such as Pakistan, Sri ‘Lanka, Indonesia, and Aftica.
The plant is abundant in Indonesia, southeast Asia, the southern part
of China, and in the eutrophic waters of Japan, Italy and tropical
America. It has become naturalized in a few places in the eastern
United States, apparently through its use as a decorative aquatic
plant.

]

Trapa bispinosa

This annual floating-leaved aquatic herb belongs to the natural
order Trapanaceae, family Trapaceae. The genus Zrapa comprises
some 30 species that exclusively grow in eutrophic water. Trapa
natans Linn. var. bispinosa Makino is a native of China. The
Chinese name of the nut is Ling Ko, meaning “spiritual horn.”™ Ling
Kois found all over China. It is harvested and consumed during the

mid-autumn festival in September to celebrate the overthrow of the
Mongolians during the Yuan Dynasty in ancient China. Trapa
bispinosa Rowb. grows in India and also in Ceylon. The nut has two
{sometimes four) short slender spines in place of the pronounced
horns of the Chinese plant. The fruit with two spines is known as
Trapa bispinosa Roxb., and the four-spined fruit is known as Trapa

quadrispinosa Wall. There is also a four-spined European species,

Trapa natans, commonly known as Jesuit nut, water caltrops, or
water chestnut. These nuts are of a slate brown color whereas the
Chinese nut is black. Based on the color of the husks, water chestnut
is categorized into three types: completely green, completely red, and
green hlended with red. '

About 2/3 of the water chestnut plant floats just beneath the water
surface and thus forms a thick mat in the water column. Only its
upper leaves float over the water surface in an artistic radial pattern
with swollen, air-filled petioles that keep the upper part of the plant
afloat. The reddish green leaves are villous on the dorsal side, and 6-
8 cm in size. The submerged leaves (occurring on young plants and
not shown in drawing) are laterally dissected into capillary segments.

Trapa has no primary root. The plant stem remains in the water
and has one node of about 3-5 cm in thickness. The submerged stem
bears two types of adventitious root. Those near the base of the stem
fix the plant to the muddy substrate. The rest are free-floating fibrous
roots bome in pairs below the leaf bases and are unusual in being
green and photosynthetic,

The flowers are axillary, white in color, with a solitary peduncle.
They open above the surface of the water towards the afternoon.
After pollination, the flowers submerge to facilitate fruit formation.
Fruits appear in September in the State of Bihar, and continue up to
December and January, fully ripening in the cold season.

The plant bears edible nuts in hard-shelled fruits which resemble
the head of a water buffalo with its two large curved horns.  The fruit
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has four angles and two out of four develop in the case of Trapa
bispinosa. The fruit is a bony one-seeded nut having very unequal
cotyledons and a top-shaped drupe. The fleshy pericarp covers a
large 2-4 homed, stony endocarp. When ripe, the nuts fall to the
bottom of the pond where they remain all winter as they must be kept
moist to retain their viabilty.

Cultivation

Ponds which are otherwise unsuitable for fish culture are being
utilized for farming of this fruit crop. It is best grown in shallow
peremnial ponds which hold abundant water throughout the year.

Trapa can germinate under a wide range of water depths and
grows best at .5-1 m. The maximum water depth should never be
mere than 1 m, though the plant can grow to a depth of around 3 m.
The plant requires full sunlight and the water level should be full by
Angust. The pond water must have a high organic content and should
be free of high concentrations of salts. Neutral to somewhat alkaline
pH are best for proper growth of the plant.

In India, the traditional palm tree toddy collector known as “Pasi™
by caste and also the fisher community are engaged in cultivating and
marketing of water chestnut. Two methods are used in cultivation:

natural seeding from previous crops, and preparation and transplant- -

ing of seedlings. After the harvest of the seed crop. disease-free,
healthy and large sized fruits are selected for raising in the nursery.
While selecting fruits for seeds, spines of the spinous variely are cut
with sharp knives to prevent damaging the outer shell of seeds during
curing and storage.

Selected seeds are stored only after curing with a special tech-
nique. The seeding material should be kept in large barrels or in
earthen pitchers which are filled with freshwater and left undisturbed
for two to three days, Afterwards water is changed daily for at least
5-6 days. This is one of the most essential operations. The practice
is continued until the hard, thick outer skin of the fruit rots and the
loose coating of the seed detaches from the fruits and the thin, stony,
inner coat is visible. The curing of seed material is done at room
temperature and is completed in about 35-40 days. The objective of
curing the seeds is to prevent spoilage due to rotting of the loose
outer shell of the fruits.

Seeds so cured can easily be stored in the same earthen pitcher or
barrel, but without water and covered with a moist cloth or gunny bag
to provide high humidity and low temperature. These containers are
kept in a cool, shady place and can be stored for up to 3-4 months,
without affecting seed viability. The seed muts procured from 1/100
of a hectare of a normal crop are sufficient to raise seedlings for one
hectare.

During the months of March-April, just after the seeds have
started germinating, they are broadcast into small nursery ponds or in
small, shallow ditches having 45-60 cm of water. Before broadcast-
ing, the seeds are coated with a layer of soil on the opposite face of
the germinated portion in order to add extra weight on the non-
germinated face and to assure that after broadcasting, in the manner
of a shuttle-cock, the seeds will settle at the bottom with the germi-
nated face up and the coated face down. They also can be manually
sown. The stem starts emerging and gradually spreads out. During
the months of June-July, seedlings are lifted from the nursery pond

and transplanted into larger ponds, ditches, or reservoirs. For
transplantation, the uprooted stems are cut into several smaller
pieces. Some growers fasten 3-4 seedlings together in a bunch,
which is thrashed into the pond bottom by feet.

Lateral shoots commonly known as suckers can be detached from
the main mother seed nut for transplanting. Single seeded water nuts
can develop 20-30 and sometimes even up to 50 such lateral suckers.
Each of these laterally developed suckers may very well be able to
send out 5-10 further shoots after transplanting, From sowing to later
such formations takes about 40-30 days. Shoots also arise from the
nodes, forming roots and new plants. Thus, within a month or so, the
entire water area gets covered with the Iuxurious growth of brownish-
green leaves.

Fertilizing the pond with urea is a common practice. This is
applied at the rate of 40-50 kg/ha of pond surface area in two
installments at fortnightly intervals, with the first dose about 20 days
after transplanting. The application of 40 kg of nitrogen, 40 kg of
phosphate, and 60 kg of potash per hectare produces better results.

Pests of water chestnut include the beetle, Galerucella birmanica,
which is reported to consume up to 40% of the leaf tissue. Insect
pests are controlied by shaking the plants vigorously under water, by

‘hand-picking, and by dusting or spraying exposed parts of the plants.

Snails are another destructive pest, particularly during the later stage
of growih. Growers remove the snails by hand. Rats also eat nuts
and vegetative parts of the plant.

Harvesting of fruit is from September/October through Decem-
ber/January. The entire crop is harvested in four instaliments at
intervals of 8-10 days because the fruits ripen in batches. At the time
of harvesting, the size, sofiness of the pulp, greenness of color, and
casy separation of the outer hard cover are the most important
characteristics taken info consideration. Each fruit is plucked by hand
after lifting the plants from the surface of the water. The plant is then
put back in position for the next batch of fruits to ripen during the 8
day interval. Quantitatively, the maximum yield is obtained on the
second and third installments of harvesting operations.

In traditional culture, the yield from 1 bigha (4 bigha=1 hectare)
of pond area, on average, ranges from 2.4-2.6 quintals (quintal=100
kg or 2201bs). With the application of inorganic fertiizer and pest
control measures, an average vield of 10-12 quintals/bigha has been
obtained.

The commercial marketing of water chestnut has not been fully
investigated. Water chestnuts are sold fresh on the pond bank, or in

- local markets, where prices and profits tend to be low.

Editor's Note: All Trapa species are prohibited in the state of
Florida. Trapa natans, introduced to New York State in the late
1800s, now infests sites throughout the northeastern United States.
The plant has aggressive growth habits and forms extensive surface
mats, restricting both recreational and commercial uses of infested
water bodies, It is reported that seeds may remain viable for up to
twelve years, making eradication of the plant especially difficult
Research continues on control methods for this species.

The Chinese water chestnut, Eleocharis dulcis, is grown legally
and successfully in Florida as a food crop.  Confusion is frequent
since both plants share the same common name of water chestaut.
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Books/Reports

GUIDELINES FOR CON-
STRUCTED WETLAND
TREATMENT OF FARM
DAIRY WASTEWATERS IN

NEW ZEALAND, by C.C. Tanner

and V.C. Kloosterman, 1997, 67 pp.
(Order from The Publications Officer, NIWA,
POB 11-115, Hamilton, NEW ZEALAND.
E-mail: d.leci@niwa.cri.nz NZ$20 plus S/H.)

Required reading for anyone contemplat-
ng constructing a "wetland” for treatment of
wastewater from farms and other organic
pollution sources, this manual readily an-
swers all the major questions to be asked on
the subject. It helps the reader evaluate the
options (surface-flow vs. gravel-bed vs.
aerated pond combination constructed
wetlands), it presents flow-charts and se-
quences for planning, constructing and
aftercare of constructed wetlands: it includes
engineering drawings of basic design, chan-
nel types, and inlet and outlet structures;
project costs are described and estimated;
suitable plant species are named; landscape
designs to enhance wildlife values are of-
fered; and weekly and monthly operation and
maintenance "action lists" let the reader
know what will need to be done afier the
wetland has been constructed.

INTRODUCTION OF NON-
NATIVE PLANTS INTO THE
NATURAL ENVIRON-

MENT, by J. Lambinon. 1997. 29 pp.
(Order from the Council of Europe Publishing,
Council of Europe, F-67075 Strasbourg Cedex,
FRANCE. Nature and Environment Series No.
87. E-mail: ed. publishingi@seddoc.coe.fr )

This short report was commissioned by
the Bem Convention on the Conservation of
European Wildlife and Natural Habitats to
"describe the problems caused to natural
habitats by the spread of invasive non-native
plants in Europe, to propose measures to
limit the impaet of introduced species and to
conlrol the release of non-native plants.” The
"xenophytes" of main concern in Europe are
listed.

CONTROL OF NON-NATIVE
PLANTS IN NATURAL AR-

EAS OF FLORIDA, by KA.

Langeland and R.K. Stocker, 1997, 38 pp.
{Order from [FAS Publications, POB 110011,
Gainesville, FL. 326110011, (800) 226-1764.
$2.00 plus ST1)

This manual was published specifically
for managers of Florida's natural areas.
Though it reviews several possible methods
for control of non-native plants, most of the
information has to do with herbicides and
their use. Specific instructions for using
herbicides to control more than ninety spe-
cies of non-native plants is included, naming
herbicides and specifying application rates.

A GUIDE TO THE RESTO-
RATION OF NUTRIENT
-ENRICHED SHALLOW

LAKES, by B. Moss, J. Madgwick
and G. Phillips. 1996. 180 pp.
{Order from Broads Authority, 18 Colegate,
Norwich, Norfolk, NR3 1BQ, ENGLAND.
£14.95; or over the internet from Natural History
Book Service: hitp://www.nihbs.co.uk/index.html
The ambitious purpose of the three scien-
tists who wrote this guide is to presemt
real-world and reliable step-by-step ac-
counts of how to restore shallow eutrophic
lakes, with emphasis on successful experi-
ences in the UK, Denmark, The Nether-
lands, and Sweden. According lo the au-
thors, "This is a book for those wishing to
restore severely damaged shallow lakes
(those with pea-soup algal growth for much
of the year and which have lost most or all of
their water plants) for the purposes of con-
servation and amenity." Starting with Chap-
ter 1, How Lakes Work, the book is perhaps
the best organized and most easily under-
stoad instruction-book to be found in the
large APIRS library of complex topics. In
each of the book's casc studies, for example,
the questions are posed simply ("What was
the problem?" "What was done?” "Why was
it done?"), and the answers are written logi-
cally and without obfuscating jargon. The
authors really do want readers 1o understand
the subject; they really do want readers to
succeed in lake restoration attempts. As they
say in 7th grade: What a concept!

RIVERS OF LIFE: CRITI-
CAL WATERSHEDS FOR
PROTECTING FRESHWA-

'TER BIODIVERSITY, edited by

L.L. Master, S.R. Flack and B.A. Stein.
1998. 71 pp.
{Order from The Nature Conservancy, {703)
841-5321 $5.00 per copy; or download free from
their web site: http://www.consci. tneorg/library/
This Nature Conservancy report, from its
MatureServe publication series, focuses on
the condition of freshwater biodiversity in
the United States: "the first nationwide
analysis of vulnerable fish and mussel spe-
cies at the level of small watersheds." This
report lists and briefly describes 8 US nivers
as "hot spots of freshwater biodiversity": the
Green, Clinch, Canasauga, Altamaha,
Cahaba, Kiamichi, Guadalupe and Verde
Rivers, located mainly m the southeastern
United States.

THE STRUCTURING ROLE
OF SUBMERGED MACRO-

PHYTES IN LAKES, edited by E.
Jeppesen, M. Sondergaard, M.
Sondergaard, and K. Christoffersen.
1997. 423 pp.
{Order from Springer-Verlag New York, Inc.
Phone: 1-800-Springer. $138.00 plus S/H.)
Here are many reviews as well as 18 case
studies on the relationships between sub-
mersed macrophytes and grazing birds,
herbivores, microbes, phytoplankton, zoo-
plankton, snails, fish, molluscs, and other
biological and biogeochemical components
of lakes. According to the editors, research
"so far suggests that submerged macrophytes
are of significant importance for the food
web interactions and environmental quality
of lakes, even at relatively low aerial plant
coverage ... by affecting the interactions
between predacious, planktivorous and
benthivorous fish and between fish and
invertebrates ... Changes in these interac-
tions in furn may have cascading effects on
the entire food web in both the pelagial and
the Littoral zone "
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POTIONS, POISONS, AND
PANACEAS: AN ETHNO-
BOTANICAL STUDY OF

MONTSERRAT, by D.E. Brussell.
1997. 176 pp.

(Order from Southern Illinois University Press,
PORB 3697, Carbondale, IL 62902-3697. Phone:
(618) 4536633, E-mail danscit@siv.edu
$69.95)

This engaging book, with plentiful B/W
and color photographs, catalogs the terres-
trial and aquatic plants of the mountainous
Caribbean island of Montserrat, and lists
their ethnobotanical uses by the people
there, where plants are still used in voodoo
rituals, used as medicines and food, as aph-
rodisiacs and poisons, as insect repellents, as
dyes, and as building materials and industrial
chemicals.

WETLAND PLANTS OF ON-

TARIQ, ty S.G. Newmaster, A.G. Har-
ris and [..J. Kershaw. 1997, 240 pp.

(Order from Lone Pine Publishing, 206,
10426-81 Ave., Edmonton, Alberta, TGE 1X5,
CAMADA. Phone: (R00) 662-5017. $24.95
CIHN; $19.95 US, plus S/H.)

This excellent and quite user-friendly field
guide for non-botanists contains detailed
descriptions, color photographs and line
drawings of 473 species of plants that grow
in wetlands across easten North America.
Included are sections on trees and shrubs;
herbs, grasses, sedges and rushes; aquaties;
ferns and allies; and bryophytes. Most sec-
tions include some sort of key for the plants
of that section, including standard keys,
flower color photo keys, and drawings keys.
Written descriptions include information on
general habitats, leaves, flowers, fruits,
where found, and notes of interest. At $20
US, this book is a bargain.

THROUGH THE LOOKING
GLASS... A FIELD GUIDE
TO AQUATIC PLANTS, by S.
Borman, R. Korth, and J. Temte. 1997.

248 pp.

{Order from NALMS Bookstore, POB 5443,
Madison, WI 53705-5443. Phone: (608)
223-2836. $17.95 plus 8/H.)

This new field guide to about 90 plants,
exclusively using plant drawings for identifi-
cation, was produced by the Wisconsin
Lakes Partnership and the University of
Wisconsin Extension Service. Carefully and
succinctly written for the benefit of the
interested layperson, it explains how aquatic
plants benefit the environment and how they
are uspd by wildlife from invertebrates to
mammals, The plants are arranged in sec-
tions: emergent, free-floating, floating-leaf
and submersed plants; and native, exotic and
rare plants are identified. Each plant descrip-
tion includes basic characteristics, similar
species, origin and range, habitat, the plant
"through the year", and the plant's value in

the aquatic community.
AQUATIC PLANTS OF
NORTHEASTERNILLINOIS,

by L. Curtis. 1998, 64 pp.
{Order from Curtis to the Third Productions,
POR 731, Lake Villa, IL. 60046. $15.00.)

This 3-ring-notebook-bound book con-
tains information on 37 aquatic plants. They
are arranged in the book according to flower
color: white, pink, vellow, green/brown
under 3 mm, green/brown over 3 mm,
"small” flowers, and no flowers. While the
pictures are not very good (they are B/W
and not well printed), the written descrip-
tions are easily wnderstood by the
non-batanists for whom this book was writ-
ten.

COMMON FLORA OF THE

PLAYA LAKES, by D A Haukos
and L.M., Smith. 1997. 196 pp.

{Order from Texas Tech University Press, Box
41037, Lubbock, TX 794(9-1037. Phone: (800}
832-4042. E-mail: tup@ttu.edu 518.95 plus
SH)

This book is a survey of the playa lakes
located in the flat, high plains region where
Kansas, Colorade, Oklahoma, New Mexico
and Texas come together. This region of
140,000 square miles contains somewhere
around 30,000 playas, providing about
160,000 ha of wetlands. Playas are depres-
sions in the flat landscape that were formed
by several processes. Playas are nearly

cirenlar closed basins, with 87% of them -

being less than 12 ha (30 acres) in size. The
1995 plant survey of 235 playas counted a
total of 346 plant species, which are listed in
the book. According to the authors, playas
provide high quality wildlife habitat. The
book describes in good color photos 75 of
the plants found in these playas. Accompa-
nying text describes the species, its life form,
growing season, wetland indicator status,
abundance, soil moisture conditions, its
value to wildlife, and other information. Ne
key to the species is presented.

ECOLOGY OF SHALLOW
LAKES, by M. Scheffer. 1998. 357
?(I),rder from ITP, POB 6904, Florence, KY
41022-6504. Phone: (800) 487-5510. WWW,
http:/fwaw.thomson.com I[SBN/ISSN: 0-412-
74920-3. US $74.95 plus 3/'H, 1ax.)

"It is not surprising (hat shallow lakes
refuse to obey simple rules..." "Shallow
lakes" here are defined as lakes that can have
large colonies of macrophytes and where the
entire water column is frequently mixed
(polymictic lakes). This book "presents a
theoretical framework for understanding the
dynamics of shallow lake communities", and
includes mathematical models and analyses.
It is meant to be accessible to theoretical
ecologists, as well as to lake managers, field
biologists and students. Chepters include:
The story of some shallow lakes; The abiotic
envirommnent; Phytoplankton; Trophic cas-
cades; Vegetation; Managing the ecosystem;
and a final chapter on The limits of knowl-
edge. Some topics covered include storm
effects on Lake Apopka; how light behaves
under water; resuspension of sediment,
competition  between  algae  and
cyancbacteria; the effect of planktivorous
fish; effects of vegetation on turbidity; nutri-
ent management, and many other topics.

NOTES ON FLORIDA'S EN-
DANGERED AND THREAT-

ENED PLANTS, by N.C. Coile.

1998. 119 pp.

{Order from Division of Plant Industry (DPD),
Florida Department of Agricufture and Consumer
Services, POB 147100, Gainesville, FL

32614-7100. Contribution No. 38, 2nd edition.}
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Asof January, 1998, Florida's "Regulated
Plant Index” contains 418 endangered spe-
cies, 108 threatened species and eight com-
mercially exploited species. This is a listing
of the plants by scientific name and includes
common names, family, references, and very
abbreviated descriptions, including locations
by county. Among the wetland plants listed
as endangered are Eleocharis rostellata,
Habenaria distans, Hypericum
edisoniarum and H. lissophloeus, Isoetes
engelmannii, Juncus gymmocarpus, Justicia
cooleyi, Justicia crassifolia, Lythrum
curtissii, Lythrum flageflare, Oxypolis
greenmanii, Panicum abscissum, Pinguic-
wla ionantha and P primuliflora,
Polyradicion  lindenii,  Potamogeton
Horidanus, Rhexia ~ porviflora,
Rhymchospora crinipes, Ruellia noctiflora,
Sarracenia  leucophylla,  Scutelflaria
foridana, Xyris chapmanii, X, isoetifolia,
X longisepala, and X. louisianica.

FLORIDA WETLAND
PLANTS — AN IDENTIFICA-

TION MANUAL, by J.D. Tobe,
K.C. Burks, RW. Cantrell, et al. of the
Flerida Department of Environmental
Protection. 1998. 598 pp.

{Order from [FAS Publications, POB 110011,
Gainesville, FL. 326110011, Phone: (332)
392-1764, Fax: (352) 392-2628. $35 plus S/H.
Credit card ordering: 1-800-226-1764 weekdays
duning business hours.)

This is the latest "must have™ new re-
source 1o help understand, appreciate and
protect Florida's wetlands. With more than
BOO color photos and 1,000 entries, this
book covers a majority of the plant species
listed in the Florida Wetland Delineation
Methodology, 1994 (Chapter 62-340,
F.AC). It will appeal to some nature lovers
and other outdoorspeople, as well as io
regulators, scientists, consultants and others
who must help determine where wetlands
begm and end. The volume is a "completely
revised and rewritten update” to the Identifi-
cation Manual! for Wetland Plant Species of
Florida (Dressler, Hall, Perkins, Williams),
published in 1987, In this new volume,
plants are treated in one-page descriptions
which include plant morphology, tips for
recognizing the species, habitat descriptions

and general Florida distribution. The color
photographs are reproduced well and the
drawings are adequate. Each plant is placed
into one of four “"indicator” categories: Obli-
gate, Facultative Wet, Facultative, and Up-
land; however, the book contains no defini-
tions for what these terms mean, nor does it
include a copy of Florida's wetlands delinea-
tion laws and plant lists. Nor does the book
include a key to the plants included in it, nor
some other means to help non-botanists to
identify plant families, means such as are
included in popular cominercial field guides.
With this manual, the user is simply ex-
pected to know what plant family the plant
of inferest is in, and then flip the pages until
accidentally finding a matching picture or
drawing. This can be an unsatisfactory pro-
cedure when considering a plant in the
Cyperaceae (44 pages of plants) or in the
Poaceae (86 pages). In addition, submersed
aquatic plants are not included in the book,
since they are excluded from the wetlands
vegetation index. Submersed plants were
included in the 1987 edition.

PESTICIDE SAFETY --A Ref-

erence Manual for Growers, by
P.J. O'Connor-Marer. 1997. 120 pp.
(Order from University of California, Division of
Agriculture and Natural Resources-Publications,
6701 San Pable Avenue, OCakland, CA
94508-1239; Publication 3383. E-mail:
danrcs@ucdavis.edu )

This well-produced and well-fllustrated
manual, aimed at farmers in California,
would be a useful tool for many other users
of pesticides in the US, no matter where they
live. It is to be used as a reference for those
wanting to take the Private Applicator Cer-
tification examination. Included are thorough
chapters on The Pesticide Label, Mixing and
Applying Pesticides, Recognizing and
Avoiding Pesticide Hazards, and Pesticide
Emergencies,

Note: The editors of AQUAPHYTE solicit
books, reports, and other forms of informa-
tion of interest to researchers, resource
managers, professionals and students in the
fields of aquatic, wetland and invasive
plants. Items may be sent to the address on
the back page of this issue.

Florida Exotic Pest
Plant Council

’I‘he Florida Exotic Pest Plant Council
(FEPPC) was founded in 1984 to
focus attention on the impacts of exotic pest
plants on biodiversity, the integrity of native
plant communities, habitat, endangered
species, and on the needs for their compre-
hensive management. The goals of the
FEPPC are to build public awareness of the
serious threat that exotic pest plants pose to
native ecosystems, to secure funding and
support for control and management of
exotic pest plants, and to develop integrated
management and control methods to prevent
the firther spread of exotic pest plants, The
FEPPC is a member of the National Associ-
ation of Exotic Pest Plant Councils. Other
members include the California EPPC
{www.igc.apc.org/ceppe/index htnl),  the
Tennessee EPPC (www.webriver com/tn-
eppe), and the Pacific Northwest EPPC,

An exotic species is defined as one intro-
duced or non-indigenous to the state and
which has escaped into the wild and is re-
producing. Invasiveness is defined by cate-
gory: Category I includes species that are
invading and disrupting native plant commu-
nities in Florida {This definition does not
rely on the economic severity or geographic
range of the problem, but on the docu-
mented ecological damage caused.y, Cate-
gory Il includes species that have shown a
potential to disrupt native plant commimni-
ties in Florida, but have not yet shown dis-
ruption of natural plant communities.

The FEPPC has a website at
http:/www fleppe.org/ that contains their
invasive plant list, an exotic plamt conirol
puide, an exotic plant field reporting survey
form, an interactive forum, and links to
relevant web sites.

The FEPPC also has a quarterly magazine,
Wildland Weeds, to provide a forum for
issues and concerns regarding exotic pest
plant biclogy, distribution and control. The
publication is distributed to members.

For membership information, contact
Allan Dray, IFAS, FLREC, 3205 College
Ave., Fort Lauderdale, FL 33314; (954)
475-0541. E-mail: fadray@netrunner.net
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AT THE CENTER

What’s in a Name?

It’s not just a name change, although we’ve been investigating the biology, ecology and control of invasive plants for the past 20 years.
It’s not to inform our closest friends; they know already that our scientists and technicians have worked to develop management methods
for several serious invading plant pests. '

Weve changed our name, expanding our public scope, in order to broaden our base of cooperators and involve even more researchers and
educators in the burgeoning necessity of curtailing and managing wild plant invasions, both aquatic and terrestrial.

We are now the Center for Aquatic and Invasive Plants.

“When work first began here at the Center in the 70s, the primary research and management concemns were with invasive plants, namely
water hyacinth, alligntorweed and, later, hydrilla,” said Randall Stocker, Director. “Over the years, as at least two of these plants came under
maintenance control, and as our knowledge, successes and facilities grew, and as aquatic, wetland and invasive plants began to take
environmental center Mage, our research, education and extension programs have followed suit. Nowadays, Center-associated researchers are
involved not only with aquatic and wetland plants such as hydrilla, torpedograss and melaleuca, but also with Chinese tallow, Brazilian pepper
and wetland night shade, all of which are invasive plants.”

“As these and other invasive plants make their way to Florida, more than ever there needs to be a designated leader in the fight against them.
Over the vears, as we took on more and more of the serious plant management problems of Florida, only our name stayed the same. Now our
name has also changed as we assume the role of lead research, education and extension facility for imvasive as well as aquatic plants,” says
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Stocker.

Dorothy Brazis comes from Akron University (Ohio) with a
Bachelor of Science degree in Botany, after completing two-vears
of Peace Corps service in Cameroon. She will be studying the
invasive, non-native skunk vine (Poederia foetida) with Dr.
Randall Stocker. Skunk vine is a twining, climbing, perennial vine
that spreads easily, occupies a wide range of ecological habitats,
and out-competes native vegetation (both herbaceous and arboreal).
Skunk vine has become naturalized in central Florida and 1s listed
as a Category I species (most invasive) by the Florida Exotic Pest
Piant Council (FEPPC). Dorothy will be studying the ecolagy of
skunk vine, especially its competition strategy, as a step toward
formulating fiture control methods. The tough, woody vine is
currently being managed with herbicides. As both its common
name and species name implies, skunk vine has a fetid odor,
especially when crushed. It invades forest understories, rights-of-
way, wetlands, pastures, homeowners’ yards and other areas.
Skunk vine is native to southeast Asia and may have been intro-
duced to Florida by the government in the late 1800s as a food/fiber
crop for cattle.

Jennifer Posaley comes from Kalamazoo College (Michigan)
with a Bachelor of Arts degree in Biology. She plans to work on
the downy rose myrtle (Rhodomyrius tomewiosa), an invasive
terrestrial shrub flourishing in natural areas of south Florida. A
native of Asia and Australia, the plant is listed as a Category |
species (mosl invasive) by the Florida Exotic Pest Plant Council
{FEPPC). Jennifer will be studying the flower, fruit and seed-set
phenology and fire ecology of downy rose myrtle under the

Welcome New Graduate Students

direction of Dr. Randall Stocker. Prior to coming to the Center,
Jennifer spent 5 months working in exotic plant control in the Big
Cypress Preserve, a next-door neighbor to the Everglades National
Park, as an Amernicorps volunteer,

Todd Neel comes from Trinity University (San Antonio, Texas)
with a Bachelor of Science degree in Biology. He plans to study
wetland nightshade (Solarum tampicense) under the direction of |
Dr. Alison Fox. Also listed as Category [ by the FEPPC, wetland
nightshade flourishes in regularly flooded wetland habitats such as
along rivers and in cypress domes in southwest Florida. Wetland
nightshade is a particularly nasty shrub to work with in that it has
sharp prickles on the veins of both upper and lower leaf surfaces as
well as on the sprawling stems. These leaf and stem prickles snag
and interlock to form impenetrable thickets. Todd plans to study
the feasibility of eradicating wetland nightshade by studying limits

" to seed germination, sced bank longevity and seasonal dynamics,

and seedling tolerance to environmental stresses.

CENTER FOR AQUATIC AND INVASIVE PLANTS
Institute of Food and Agricultural Sciences

University of Florida

7922 N.W. 71st Street

Gainesville, Florida 32653-30771

35213929613 FAX: 352/392-3462

Dr. Randall K. Stocker, Director
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FROM THE DATABASE Mk WL ’
Here is a sampling of the research articles, books and reports which have been mmﬁi gltr}g.oﬁ e{:)iuc::oasta]

entered into the aquatic plant database since January 1998,
The database has more than 46,000 citations. To receive free bibliographies on
specific plants and/or subjects, contaci APIRS or use the database online at

1 COASTAL RES 1XER181-191. 1997

Cantalejo, M.J.

hitp://aquatl.ifas.ufl.eduw/

To obtain articles, contact your nearest state or university library.

Ackerman, J.D.

Submarine pollination in the marine angio-
sperm Zostera maring {Zosteraceae) II.
Pollen transport in flow fields and capture
by stigmas.

AM. ). BOT. 84(8x L110-1119. 1997,

Agarie, S.; Kai, M.; Takatsuji, H.;
Ueno, 0.

Expression of C, and § photosynthetic
characteristics in the amphibious plant
Eleocharis vivipara: structure and analysis
of the expression of isogenes for pyruvate,
orthophosphate dikinase.

PLANT MOLECULAR BIOL. 341):363-36%. 1997,

Arnone, J.A.; Korner, C.

Temperature adaptation and acclimation
potential of leaf dark respiration in two
species of Ranunculus from warm and

cold habitats.
ARCTIC ALPIME RES. 29(1):122-125. 1997,

Ashworth, S.M.
Comparison between restored and refer-
ence sedge meadow wetlands in south-

central Wisconsin.
WETLANDS 1 T(4x:518-527. 1597,

Banks, J.A.

Sex detenmination in the fern Ceratopteris.
TRENDS PLANT SCI. 2(5x175-180. 1997

Barko, J.W.; James, W.F.
Effects of submerged aquatic macrophytes
on nutrient dynamics, sedimentation, and

TESUSPENSION.

N THE STRUCTURING ROLE OF SUBMERGED
MACROPHYTES IN LAKES, JEFPESEN E., SONDERGAARD,
M., ET AL, EDS, ECOLOGICAL STUDIES VOL. 131,
SPRINGER-VERLAG, NEW YORK, PP. 197-214. |998.

Barrett, 5.C.H.; Hushand, B.C.
Ecalogy and genctics of ephemeral plant
populations:  Eichhornia  paniculata

{Pontedenaceae) in northeast Brazil.
I HEREDITY 88{4}:277-284. 1997

Bass, J.A.B.; Leach, D.V.; Pinder,
L.C.V.

The invertebrate community of submerged
Nuphar futea (L) leaves in the river Great

Onse.
REGULATED RIVERS: RER. & MANAGE, 13(3:259-266. 1997,

Bell, F.W.
The econormic valuation of saltwater marsh
supporting marine recreational fishing in

the southeastern United States.
ECCL. ECONOMICS 21{3):243-254, 1997,

Best, T.L.; Cvilikas, W.S.; Goebel, A.B.,
Hass, T.D.; et al
Foraging ecology of the endangered pray

bat at Guntersville Reservoir, Alabama.
JOINT AGENCY REPORT, GUNTERSVILLE PROIECT,
AQUATIC PLANT MANAGE., TVA, LI.5. ARMY CORPS ENGR.,
195 PP, 19495,

Beits, K.S.

Native aquatic plants remove explosives.
ENVIRON. SCL TECHNOL. KEWS 31(7):304. 1957,

Blossey, B.; Schat, M.

Performance of Gralerucella calmariensis
{Coleoptera: Chrysomelidae) on different
North American populations of purple

loosestrife.
ENVIRON. ENTOMOL. 26{2)1:439-445, 1997,

Bronmark, C.; Yermaat, LE.
Complex fish-snal-epiphyton interactions
and their effects on submerged freshwater

macrophytes.

IN:  THE STRUCTURING ROLE OF SUBMERGED
MACROPHYTES 1M LAKES, JEFPESEN.E, 3ONDERGAARD,
M., ET AL, EDS,, ECOLOGICAL STUDIES VOL. 131, SPRINGER-
VERLAG, NEW YORK, PP. 4768, 1998.

Buckingham, G.R.
Biological control of alligatorweed,
Alternanthera philoxeraides, the world’s

first aquatic weed success story.
CASTANEA S1(3):232-243. 1996,

Calhoun, A.; King, G.M.
Regulation of root-associated methano-
trophy by oxygen availability in the rhizo-

sphere of Iwo aquatic macrophytes.
AFPPL. ENVIRON. MICROBIOL. 63(8):305]1-3058. 1997,

Analysis of volatile components derived
from raw and roasted earth-almond

(Cyperus esculentus L)
I AGRIC. FOOD CHEM. 43(S%1853- 185D, 1597,

Chambers, R.M.
Porewater chemistry associated with

Phragmites and Spartina in a Connecticut

tidal marsh.
WETLANDS L7(3):360-367. 1997,

Chanton, LP.; Whiting, G.J.; Blair,
N.E., et al

Methane emission from rice: stable iso-
topes, diurnal variations, and CQ, ex-

change.
GLOBAL BIOGEQCHEMICAL CYCLES 1I;15-27. 1997,

Chikwenhere, G.P.; Keswani, C.L.

Economics of biological control of Kariba
weed (Salvinia molesta Mitchell) at
Tengwe in north-western Zimbabwe -- a

case study.
INTERNAT. 1. PEST MANAGE. 43Xy 10112, 1997,

Cirujano, 8.; Medina, L.
Myriophylium  heterophylium  Michx.

{Haloragaceae), naturalized in Spain.
ANALES JARDIN BOTANICC DE MADRIE 55(1):164-165. 1997,
(TN SPANISH}

Cook, C.D.K.
Wasserpflanzen im Botanischen Garten

Zurich,

UNIVERSITAS TURICENSIS, VEREINIGUNG DER FREUNDE
DES BOTANISCHEN GARTENS ZURICH, 31 PP. (JN GERMAN)
1997,

Cuda, I.P.; Hornby, J.A.; Cotterill, B.;
Cattell, M.
Evaluation of Lagenidium giganteum for

biocontrol of Mansonia mosquitoes in
Florida (Diptera; Culicidae).

BIOLOGICAL CONTROL B:124-130. 1997

Daehler, C.C.; Strong, D.R.

Hybridization between introduced smooth
cordgrass (Sparting alterniflora;, Poaceae)
and native California cordgrass (S. foliosa)

in San Francisco Bay, California, USA.
AM. 1. BOT. SA(S1:607-611. 1997,
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De Klerk, P.; Janssen, C.R.; Jovsten,
JH.J,

Patterns and processes in natural wetland
vegetation in the Dutch flrvial area: a
palaeoecelogical study.

ACTA BOT. NEERL. 46(2y147-152. 1997,

Dimalexis, A.; Pyrovetsi, M.

Effect of water level fluctuations on wading
bird foraging habitat use &t an irrigation
reservoir, Lake Kerkini, Greece. ’

COLONIAL WATERBIRDN 20(2):244-252, 1997,

Dobrynskiy, V.A.; Pasichnyy, A.P.

A heuristic mathematical model of the bio-
electric response of aquatic macrophytes to
changes in illumination.

HYDROBIOL. ). 19(5y44-43. 1993

Dudley, T.L.; Grimm, N.B.
Modification of macrophyte resistance to
disturbance try an exotic grass, and implica-

tions for desert stream succession.
VERH. INTERMAT. YEREIN, LEMNOL. I5(3) j455-(460 1994

Duanpe, K.P.; Rodrigo, A.H.; Samanns, E.
Engincering specification guidelines for
wetland plant establishment and subgrade

preparation.

TECH. REPT. WRP-RE-1%, FINAL REPORT, WETLANDS RE-
SEARCH PROGRAM, US. ARMY (CORPS OF ENGINEERS,
WATERWAYS EXPT. STN., VICKSBURG, MS, 300 PP. 1998,

Falconer, I.R.; Burch, M.D.; Steffensen,
D.A,; et al

Toxicity of the blue-green alga
{Cyanobacterium) Microcystis aeruginosa
in drinking water to growing pigs, as an
animal model for human injury and risk

assessment.
ENVIRON. TOXICOL. WATER QUAL $(21:131-13%. 1994,

Fox, A.M.; Brysen, C.T.
Wetland nightshade (Solarum tampicense).

a threat to wetlands in the United States.
WEED TECHNOLOGY 1Z:410-413. 1998,

Gallardo, M.T.; Martin, B.B.; Martin,
D.F.

Why cattails spread in Florida waters.
AQUATICS 1% 458 1997,

Getsinger, K.D.; Turner, E.G.; Madsen,
J.D.; Netherland, M.D.

Restoring native vegetation in a Furasian
water milfoil-dominated plant community

using the herbicide triclopyr.
REGULATED RIVERS: RES. & MANAGE. 13(£357-375. 1957,

Goncalves Teixeira Giovannind, S.

Establishment and development of aquatic
macrophytes Scirpus californicus, Typha
subulate and Zizaniopsis bonariensis under

different experimental water regimes.
DISSERTATION, UNTV. FEDERAL RIO GRANDE DD SUL, INET.
PESQUISAS HIDRAULICAS, PORTO ALEGRE, BRAZIL, 153 PP.
(IN PORTUGUESE; ENGLISH SUTMMARY), 1597,

Grodowitz, M.J; Cofrancesco, AF.;
Freedman, J.E.; Center, T.D.

Release and establishment of Hydrellia
balciunasi (Diptera: Ephydridae) for the
biological control of the submersed aquatic
plant Hydrilla verticillata

(Hydrocharitaceae) in the United States.
MISC. PAPER A-07-5, AQUATIC PLANT CONTROL RES. PROG.,
1.5 ARMY CORPS ENGR, WATERWAYS EXPT. STN,
VICKESBURG, MS, 14 PP, 1997

Grosse, W.; Buchel, HLB.; Lattermani, S.
Root aeration in wetland trees and its
ecophysiclogical significance.

M: COASTALLY RESTRICTED FORESTS, OXFORD UNTVERSITY
PRESS, NEW YORK, PP. 193-305. 1998,

Grout, J.A.; Levings, C.D.; Richardson,
J.S.

Decomposition rates of purple loosestrife
{(Lythrum salicaria) and Lyngbyei’s sedge
(Carex lyngbyer) in the Fraser River estvary.

ESTUARIES 20(1%96-102. 1997,

Gurnell, A.M.; Midgley, P.

Aquatic weed growth and flow resistance:
influence of the relationship between dis-
charge and stage over a 23 year river gaug-

ing station record.
HYDROL. PROCESSES &(1):63-73. 1994,

Habeck, D.H.; Thompson, C.R.
Waterletiuce  caterpillar, Namangana
pectinicornis Hampson, for biological con-

trol of waterlettuce, Pistia stratiotes L.
TECH. REPT. A-57-2, AGUATIC PLANT CONTROL RES. PROG.,
US. ARMY CORPS ENGR, WATERWAYS EXPT. STM,
VICKSBLRG, MS., 34 PP, 1997,

Hannon, G.E.; Gaillard, M.-J.
The plant-macrofossil record of past lake-

level changes.
1. PALEOLIMNOLOGY 18:15-28. 1997,

Haslam,S.M.

The precarious state of the rivers of Malta.
FRESENIUS ENVIR. BULL. 6:343-338. 1997,

Hernden, M.N.; Kav, B.H.

Importance of Hydrilla  verticillata
{(Hydrocharitaceae) as habitat for immature
mosquitoes at the Ross River Reservoir,

Australia.
1 AMER. MOSQUITD CORTROL ASSOC. 132):164-170. 1997

Herzka, 5.Z.; Dunton, K.H.

Seasonal photosynthetic patterns of the
seagrass Thalassia testudinum in the west-
em Gulf of Mexico,

MAR. ECOL. PROG. SER. 15X1-3:103-117. 1997,

Hodges, K.B.; Miranda, L.E.
Effects of herbicide application on fish

abundance within aquatic macrophytes.

: COMPLETION REPT., MISSISSIPP] COOP. FISH & WIL.DLIFE
RES, UNIT, ALABAMA DEPT. CONSERV. NATURAL RESOURES,
TAN. 1996, PP. B6-117. 1996

Horvath, T.G.; Lamberti, G.A.
Drifting macrophytes as a mechanism for
zebra mussel (Dreissena pofymorpha)

invasion of lake-outlet streams.
AM. MiDL. NAT, 138(1):2935. 1997,

Ibarra-Obando, S.E.; Boudouresque, C.-
F.; Roux, M.

Leaf dynamics and production of a Zostera
marina bed near its southern distributional
limit.

AQUATIC BOTANY 58(2)99-112. 1997,

Jiro, K.; Yamamoto, R.; Fujii, 3., ¢f al
Graviresponse in Fichhornia crassipes
{(water hyacinth) 1. Hormone involvement in

graviresponse in the peduncle.
1. PLANT PHYSIOL. 15M6x6T2-684, 1997,

Kelly, J.
Effect of soil and micronutrient additions on
the growth of Ludwigia repens.

AQUATIC GARDENER 1046y 15168, 1997.

Kneib, R.T.; Newell, 5.Y,; Hermenvo, E.T.
Survival, growth and reproduction of salt-
marsh amphipod Uhlorchestia
spartinophifa reared on natural diets of
senescent and dead Spartina alterniflora

leaves.
MAR. BIOL. 128(3):423-831. 1997.

Koppitz, H.; Kuhl, H.; Hesse, K.; Kohl,
I.-G.

Some aspects of the importance of genetic
diversity in Phragumrites australis (Cav.)
Trin, ex Steudel for the development of reed

stands,
BOT. ACTA MO(3:217-223. 1997

Continued on next page -
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Korhola, A A.

Radiocarbon evidence for rates of lateral
expansion in raised mires in southern Fin-
land.

QUATERNARY RES, 42(31:299-307. 1904,

Langeland, K.A.; Stocker, RK.
Control of non-native plants in natural areas

of Florida.
TMIVERSITY OF FLORIDA, COOP. EXT, SERY. FUBL. NO. 4138
PP. 1997,

Langeland, KA.

fhdrilta  verticillata  (LL)  Royle
(Hydrocharitaceae), “The Perfect Aquatic
Weed™.

CASTANEA 61(3%:293.304 1996,

Les, D.H.; Mehrhoff, 1.J,; Cleland,
M.A.; Gabel, J.D.
Bydritla verticillata (Hydrocharitaceae) in

Comnecticit.
I. AQUAT. PLANT MANAGE. 3%10-14. 1997,

Ley, S.; Dolger, K.; Appenroth, K.-J.
Carbohydrate metabolism as a possible
physiological modulator of dormancy in
turions  of Spirodele  polyrhiza (L)
Schleiden.

PLANT SCL t2%:1-7. 1997,

Litlie, R.A.; Budd, J.; Rasmussen, P.W,
Spatial and temporal variability in biomass
density of Myriopfiltum spicatum L. in a

northern temperate lake.
HYDRCBIOLOGIA 347:69-74, 1997,

Lodge, D.M.; Cronin, G.; Van Donk, E.;
Froeelich, A.J.

Impact of herbivory on plant standing crop:
comparisons among biomes, between vascu-
lar and nonvascular plants, and among fresh-

water herbivore taxa.

IN: THE STRUCTURING ROLE OF SUBMERGED MACRDOPHYTES
IN LAKES, JEPPESEN, E., SONDERGAARD, M., ET AL, EDS.,
ECOLOGICAL ETUDIES VOL. 131, SPRINGER-VERLAG, NEW
YORE, PP. 14174, 1998

Madsen, J.D.
Methads for management of nonindigenous

aquatic planis.

[4: ASSESSMENT AND MANAGEMENT OF PLANT INWVASIONS,
3.0, LUKEN, )W, THIERET, EDS., SPRINGER-VERLAG, NEW
YORK, PP. 145-171. 1997,

Mal, T.K.; Lovett-Doust, J.; Lovett-
Doust, L.
Time-dependent competitive displacement

of Tvpha angustifolia by Lythrum salicaria.
OQIKOS T9{1):26-33 1997,

Metcalf, F.P.
Wild-duck foods of North Dakota lakes.

TECH. BULL. NO. 121, U.5. DEFT. AGRIC., WASHINGTON, D.C.,
T2 PP. 1931,

Miao, S.L.; Borer, R.E.; Sldar, F.H.
Sawgrass scedling responses to transplant-
ing and nutrient additions.

RESTORATION ECOL. X7):162-168, 1997.

Miyazaki, A.; Tokuda, S.; et al
On the photosynthetic production and water
cleaning ability of Cyperus alternifolius L.

grown by the floating culture system.
JAPANESE 1. CROP SCL 6602325326 [T JAPANESE) 1997

Mjelde, M.; Faafeng, B.A.
Ceratophyilum  demersum  hampers
phytoplankton development in some small
Norwegian lakes over a wide range of phos-
phorus concentrations and geographical
latitude,

FRESHWATER BIOL. 37(2):355-365. 1997.

Moeller, R.E.; Wetzel, R.G.; Osenberg,
C.W.
Concordance of phosphorus limitation in

lakes: bacterioplankton, phytoplankton,
epiphyte-snail consumers, and rooted
macrophytes.

IN: THE STRUCTURING ROLE OF SUBMERGED MACROPHYTES
iW LAKES, E. JEPPESEN, M. 30KDERGAARD, ET AL, EDS.
ECOLOGICAL STUDIES, VOL. 131, SPRINGER-VERLAG, NEW
YORK, PP. 318-315. 1998,

NMeinhuis, C.; Barthlott, W.
Characterization and distribution of water-

tepellent, seli-cleaning plant surfaces.
ANNALS OF BOTANY 70:667-677. 1997,

Mewall, A.M.
The microflow environtnents of aquatic

plants - an ecological perspective.

MN: THE ECOLOGICAL BASIS FOR RIVER MANAGEMENT, D.M.
HARPER, ALD. FERGUEON, ED8., JOHN WILEY & SONS, PP. 79-
92,1995,

Newman, J.M.; Clausen, J.C.
Seasonal effectiveness of a constructed
wetland  for  processing  milkhouse

wastewater.
WETLANDS 1%3):375-382. 1997,

Newman, S.; Grace, J.B.; Koebel, JW.
Effects of nuirients and hydroperied on
Typha, Cladium, and Eleocharis: implica-

tions for Everglades restoration.
ECOLOGICAL APPLICATIONS 6{X):774- T8, 1004,

Pasqualini, V.; Pergent-Martini, C.;
Fernandez, C.; Pergent, G,

The use of airborne remote sensing for
benthic cartography: advantages and reli-
ability.

INT. . REMOTE SENSING 18(5):1167-1177. 1997.

Portnoy, J.W.; Giblin, A.E.
Biogeochemical effects of seawater restora-

tion to diked salt marshes.
ECOL. APPL. 7(3):1054-1063, 1997.

Poschlod, P.; Matthies, D.; Jordan, S.;
Mengel, C.

The biological flora of central Europe - an
ecological bibliegraphy.

IN: BULL. GEOBOTANICAL INST. ETH, P.J. EDWARDS, ET AL,
EDS., ZURICH, PP. B9-108. 199¢.

Prach, K.
Vegetation succession on river gravel bars

across the northwestern Himalayas, India.
ARCTIC & ALPINE RES, 26(4):349-353. 1994,

Prieditis, N,
Vegetation of wetland forests in Latvia: a
SYnopsis.

ANM. BOT. FENNICI 34:21-108. 1997,

Purcell, MLF.; Balciunas, J.K.; Jones, P,
Biology and host-range of Boreioglycaspis
melalecae (Hemiptera: Psyllidac), potential
biological control agent for Melaleuca

quingquenervia (Myrtaceae).
ENVIRON. ENTOMOL. 26(2:366-372. 1997,

Qin, P.; Xie, M.; Jiang, Y.; ef al
Estimation of the ecological-econormic bene-
fits of two Spartina aiterniflora plantations
in North Nangsu, China.

ECCL. ENGR. B(1):5-17. 1997.

Richardson, J.R.; Hamouda, E.
GIS medeling of hydroperiod, vegetation,
and soil nutrient relationships in the Lake

Okeechobee marsh stem,

ARCH HYDROBIOL., SPEC. 1SSUES IN ADVANCED LIMNOL.
4595115, 1995.

Rushton, B.; Miller, C.; Hull, C;
Cunningham, J.
Three design alternatives for stormwater

detention ponds.
SOUTINYEST FLORIDA WATER MANAGEMENT DISTRICT,
BROOKSVILLE, FL, 140 PP. 1997,

Rutishauser, R.
Structural and developmental diversity in

Podosternaceae (river-weeds).
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BE THERE, DO THAT

FIRST GLOBAL WORKING GROUP MEETING FOR THE BIOLOGICAL AND INTEGRATED
CONTROL OF WATER HYACINTH.

November 16-19, 1998. Harare, ZIMBABWE.

Organized by the International Organization for Biological Control (IOBC) primarily for researchers involved with water hyacinth and its
control, the purpose of this international workshop *is to share and help disseminate information on the eed, collaborate on its biological and
integrated control, and, most of all, to identify areas of research that may lead to improved control.” The workshop will include the presentation
of relevant papers, and will feature an excursion to Lake Chivero. Registration fee is $130; modestly priced accommodations are available from
the St. Lucia Park Hotel in Harare.

Contact: Dr. HG. Zimmermann, Plant Protection Research Institute, Private Bag X134, Pretoria 0001, SOUTH AFRICA.

E-mail: riethgz@plant2 agric.za

WATER QUALITY ENHANCEMENT TECHNIQUES FOR RESERVOIRS AND TAILWATERS.
September 15-17, 1998. Atlanta, Georgia.

Conducted by the Waterways Experiment Station of the US Army Corps of Engineers, this workshop for lake and reservoir managers and
local, state and federal environmental organizations will cover limnological processes, water quality management;, sampling methods and data
collection; watershed management; engineering; and operations and assessment.

Contact: http://chl wes army miltraining/lectures/wqual98, or by E-mail: laurin.i yates{@wes(1 usace.army.mil

COMMUNITIES WORKING FOR WETLANDS, 3RD ANNUAL CONFERENCE.
February 18-20, 1999 New Orleans; March 18-20, 1999 San Francisco;

April 8-10, 1999 Indianapolis; May 6-8, 1999 Andover, Massachusetts.

These meetings of roundtable discussions and workshops "are structured to encourage free, interactive discussion, led by participants
selected for their experience in the subject”, and are for everyone from landowners and gardeners to elected officials and reps of governments.
The workshaps include "wetlands primer", "Tandscaping wetlands" and "working with your corporate partner”, Pre-conference registration fees
run from $100 for students to $350 for corporate people, plus fees for workshops and field trips.

Ceontact: Conference, c/o Terrene Institute, 4 Herbert Street, Alexandria, VA 22305, (703) 548-5473. E-mail: terrinsti@aol.com

ECOSYSTEMS RESTORATION AND CREATION, 26TH ANNUAL CONFERENCE.
May 13-14, 1999. Tampa, Florida.

This annual forum hosts the exchange of results of scientific research in the restoration, creation, mitigation, permitting, and management
of freshwater and marine wetlands and uplands. (The conference has expanded its scope to include mixed and upland ecosystem concerns. )

Contact: Frederick J. Webb, Dean of Environmental Programs, Hillsborough Community College, Plant City Campus, 1206 N. Park Road,
Plant City, FL. 33566, (813) 757-2104. E-mail: webb@mail hee.ce.flus

PREDICTING PLANT AND ANIMAL OCCURRENCES: ISSUES OF SCALE AND ACCURACY.
October 19-22, 1999, Snowbird, Utah.

This is an international conference to bring together scientists and land managers involved with habitat modeling, with "a focus on the future
of modeling to support multi-scale landscape planning efforts for wildlife conservation and management.” Abstracts should be submitted by
15 October, 1998. Manuscripts will be peer reviewed and published as a book,

Contact: http/Awvww ets. uidaho.edw/coop/ 1999 _symposium hiny, or Mr, Mike Scott (208) 885-6960; Dr. Patricia Heglund (208) 885-2665:
or Ms. Kathy Merk (208) 885-2750, :

MIDSOUTH AQUATIC PLANT MANAGEMENT SOCIETY ANNUAL MEETING.

October 7-9, 1998. Guntersville State Park Lodge, Alabama.
To present a paper, contact Harry Knight, Applied Biochemists, POB 1 181, Cullman, AL 35056-1181, (256) 796-8704.
To make room reservations, contact the Guntersville State Park at (R00) 548-4553 or (256) 571-5440.
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FLORIDA AQUATIC PLANT MANAGEMENT SOCIETY 22ND ANNUAL MEETING.

Qctober 12-15, 1998. Cocoa Beach, Florida.
For information, contact Catherine Johnson, (407) 380-2024.
To make room reservations, contact the Holiday Inn Beach, (407) 783-2271 or (800) 226-6587.

AQUATIC WEED CONTROL, AQUATIC PLANT CULTURE AND REVEGETATION SHORT COURSE.

May 17-20, 1999. Ft. Lauderdale, Florida.

A photo-review of what happened at the 1998 short cqurse: New and used information about aquatic plant control, identification, culture
and use, plus up to 20 Continuing Education Units (CEUs) awarded for Florida State Pesticide Applicator License recertification. These annual
workshops are put on by Vernon Vandiver, David Sutton and David Buchanan of the University of Florida, Ft, Landerdale Rescarch and
Education Center (FREC).

Contaci: Vandiver at vevi@ufl.edu or Sutton at disutton@ufl edu, or FREC, 3205 College Ave., Ft. Lauderdale, FL 33314, (954) 47 5-8990.

INTERNATIONAL CONFERENCE OF THE SOCIETY FOR ECOLOGICAL RESTORATION.

September 28-30, 1998. Austin, Texas.

The Conference will include three plenary sessions: Rangeland Restoration, Restoration Education, and Cross-border Cooperation. Other
concurrent symposia will also be presented on topics ranging from restoration using fire and road removal, to karst ecosysterns and volunteer
programs, Field trips to Texas restoration sites are scheduled.

Contact: Society for Feological Restoration, 1207 Seminole Highway, Suite B, Madison, WI 5371 1, (608) 262-9547.

E-mail: ser(@vms2.mace.wisc.edu

MARKETING & SHIPPING LIVE AQUATIC PRODUCTS 98.
November 21-23, 1999, Seattle, Washington.

"Technological refinements are revitalizing the centuries old practice of providing live aquatic products for display or consumption far from
the point of harvest .. This conference will assist fishermen, growers and marketers of aquatic products to supply the expanding market while
complying with increased restrictions and regulations.” Major topics include: resources, shipping, harvesting, physiology, exotics, holding,
regulations, packaging, water quality, marketing, research, and environmental, sociological, political and humnanitarian censiderations.

Contact: Conference Manager, John B. Peters, Nor'Westerly Food Technology Services, 20435 - 1st Ave. NE, Suite C 303, Poulsho, WA
98370-9329. E-mail: johnbpetersi@compuserve.com

10th INTERNATIONAL SYMPOSIUM ON AQUATIC WEEDS — Towards An Integrated Aquatic Plant
Management.
September 22-25, 1998. Lisbon, Portugal.

A Call For Papers. This conference of the Furopean Weed Research Society (EWRS), is being organized and hosted by the Institute of
Agronomy at Lishon. "As pieces of the ecosystems przzle, aquatic plants and their weedy behaviours are starting to be viewed in a wider confext
of watershed management...the scientific program of the conference will cover all aspects of aquatic plant systematics, ecology and management
and will focus on an integrated approach to the management of aquatic vegetation." The conference will include excursions. A "proceedings”
will be published.

Contact: APRH Secretariat, 10th EWRS Int. Symp. On Aquatic Weeds, a/c Laboratorio Nacional de Engenharia Civil, Avenida do Brasil
101, 1799 Lisboa codex, PORTUGAL.

NORTH AMERICAN LAKE MANAGEMENT SOCIETY 18TH IN TERNATIONAL SYMPOSIUM.
November 10-13, 1998, Banff, Alberta, Canada.

The theme for this vear's NALMS conference is, Cooperative Lake and Watershed Management: Linking Communities, Industry and
Government. Session topics include case studies of lake and watershed management, aquatic restoration projects, limnology, algology,
waterfowl, and others. There are also pre-conference workshops on water quality modeling, field sampling, monitoring networks, benthic
monitoring and phosphorus control.

Contact: Alberta ]ake Management Society, c/o Department of Biological Sciences, University of Alberta, Edmonton, Alberta, CANADA
T6G 2E9. WWW: hitp://www.biology.nalberta ca/alms/1 998.htm

__—__—___—___—_——_———————'_‘__————_'_—1_-—_———-——_—————_—_——
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National Directory of Wetland Plant Vendors. A directory of several hundred wetland plant vendors in the United States will
soon be published by the USDA-Natural Resources Conservation Service at the Jamie I, Whitten Plant Materials Center (PMC) in Coffeeville,
Mississippl. The user of this updated obligate and facultative wetland plant directory will be able to look up a plant and find the listed nurseries.
It also will be available online sometime in 1999, For information, call the PMC at (601) 675-2588.

Earn pesticide applicator CEUs at home or in the office. In Florida, pesticide applicators may earn CEUs for license renewal
via “distance learning”. The CEU "modules” consist of educational materials, worksheets and instructions, Applicators complete the worksheets
on their own time and submit them directly to the Pesticide Certification Office to obtain their CEUs. For more information, contact Pamela
D. Houmere, Environmental Specialist/Coordinator, Bureau of Compliance Monitoring, Division of Agricultural Environmental Services,
Florida Department of Agriculture and Consumer Services, 3125 Conner Bivd,, Md-1 (L33), Tallahassee, FL 32399-1650. (850) 488-6838,
E-mail: houmerp@doacs state.flus

Bugs for sale, A biological control insect for Eurasian water milfoil, the milfoil weevil, Euhrychiopsis lecontei, is commerciafly available
from EnviroScience, Inc. 1212 Portage Trail, Cuvahoga Falls, OH 44223, (800) 840-4025. The insects are sold as the "Middfoil process”.

Aquatic weed harvesters online. Aquarius Systems, a leading manufacturer of aguatic plant harvesting equipment, now has a web
site: http:/fwww.aguarins-systems. com

"Springs of Florida" book online. Florida has 27 "first magnitude” freshwater springs. (First magnitude springs discharge more than
100 cubic feet of water per second.) Some 300 Florida springs discharge more than 8 billion gallons of water per day. This famous and
informative book (Fiorida Geological Survey, Bulletin No. 31, 1977} lists, pictures and describes the springs of Florida, Thanks to the
Preservation Department of the University of Florida Libraries, this excellent resource can be downloaded in 1ts entirety from:
http://karamelik eastlib ufl.edu/projects/forum/asj7320/index html

Report deformed frogs. Finally. A place to report those one-eved, six-legged amphibians: the North American Reporting Center for
Amphibian Malformations is a project of the Northern Prairie Wildlife Research Center of the U.S. Geological Survey. Although deformed
frog reports date back to the 1700s, it is possible that malformation frequency is increasing. This web site tells you what all the hubbub's about,
shows pics of deformed frogs, has a clickable map showing where malformations have been reported, ete. Online report forms for biologists
and non-biologists alike make it casy to help track this possibly serious problem. hitp://www.npwre.usgs. gov/marcam/

Water bug video and fact sheet. Want to introduce students to aquatic entomology? This video and fact sheet are intended to serve
as tools to be used in aquatic ecosystem teaching units. The 18-minute video includes ¢lose-up and underwater photography, and covers
habitats, sampling methods, taxonomy and life histories. It was produced by the Wisconsin Lake Superior Water Watch program at the
University of Wisconsin-Superior. $7 for the set, contact Media Resources Center, University of Wisconsin-Superior, (715) 394-8340.

Aquatic nonindigenous list server. Find that you're talking to yourself a lot about aquatic nonindigenous species in the Pacific
Northwest? How about talking to a virtual self about these mportant issues? Perhaps you should join the new list server meant to "facilitate
discussion of invasion, impacts, and management" of aquatic invaders in the northwestern corner of the U.S. The list owner is Mark Sytsma.
Send the message: subscribe PNW_ANS-L to listservi@freya.cc pdx.edu Contact Sytsma at sytsmam@pdx.edu

Download Florida’s most invasive species. According to the Florida Exotic Pest Plant Council (FEPPCY), there are plants that are
invading and disrupting native plant communities in Florida (Category I) and there are plants that have shown a potential to disrupt native plant
communities {Category II). Download both lists, from Abrus precatorius to Tradescantia Sluminensis, and from Adenanthera pavonina to
Xamthosoma sagittifolium, from their web site: htip:/fwww fleppe.org/971ist him

Swamp buggies for sale. Sometimes airboats are just TOO LOUD, cumbersome, expensive or unmaneuverable for werk in aquatic
and wetland situations. Consider the Argo 6- and 8-wheeled, or tracked, amphibious vehicle, big enough to hold 4 people and a payload.
Manufactured by Ontario Drive and Gear Limited, POB 280, Bleams Road, New Harnburg, ON, CANADA NOB 2G0.

E-mail: sales@odg.com http://www.argoatv.com

[
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Join the rare plant search team. The Lake Wales Ridge of south central Florida is a strange place of brilliant white sand dunes dotted
with rosemary and oak scrub bushes. It also has a few wet depressions that have wetland plants. The ridge is home to quite a few endangered
and threatened plant species. This area is being studied by Dawn Berry of the Florida Game and Fresh Water Fish Commission and by The
Nature Conservancy, and they need volunteers for the rare plant search team. For information, contact The Nature Conservancy, 225 E. Stuart
Avenue, Lake Wales, FL 33853, (941} 678-1551; or contact Ms. Berry at (941) 699-2469.

About Ramsar. The objectives of the Ramsar Convention on Wetlands, an international treaty signed in 1971, are "to ensure the wise use
and conservation of wetlands because of their abundant richness in flora and fauna and their economically important functions and values.”
112 member countries have designated 931 sites (69 million hectares) of wetlands that have "international significance in terms of ecology,
botany, zoology, limnclogy or hydrology™. Their comprehensive web site is at hitp:/ramsar.org

Overwhelmed with duckweed questions? Visit The Duckweed Clearinghouse web site at hitp://www.prism-usa.org/ The site
is maintained by PRISM-USA, a "tax-exempt charity for the promotion of Lemnaceae technology in the developing world." As of a vear ago
{the time of the last update), this site had a bibliography of 800 annotated citations, a couple of full text publications about duckweed
aquaculture, and links to dozens of duckweed web sites.

The Electronic Media Page

CD -- Atlas of Florida Vascular Plants
A single CD for Microsoft Windows and Macintosh, produced by the University of South Florida.

Produced by the University of South Florida Institute of Systematic Botany, this CD contains distribution maps for 4,000 taxa of plants in
Florida, and shows which counties they occur in. The CD can be searched by species, synonyms, plant name author, plant family, endangered
listing, and pest plant council listing. It can be used to generate maps which Hlustrate the distribution of each species or group of species,
generate plant checklists for each county, and generate lists of endangered or wetland species for each county. The CD contains no plant
description information, nor does it have photos or drawings. The information contained on the CDD is the same as the online version at:
http:ivrww.usf edu/~isbfindex him]

Order from Richard Wimderlin, Institute of Systematic Botany, Departrent of Biology, University of South Florida, Tampa, FL 33620-5150.
(B133974-2359. E-mail: rwunder@chuma.cas usf.edu

CD -- Noxious and Nuisance Plant Management Information System--PMIS
A single CD for Microsoft Windows, produced by the U.S. Army Corps of Engineers

This well-produced CD is full of information on 34 species of noxious and nuisance vegetation, including about a dozen wetland and aquatic
species. “List clickable™ by scientific and commaon name, the plants are described in words, range maps and basic photos. Management
methods for each plant are presented, including very complete information on herbicides and their use. Biological and mechanical options also
are presented for plants for which these are options. Though the expected CD interactivity does not work so well in this application, the user
can eventually locate needed information by clicking on allernative icons and following other information routes on the CD.

Order from Dir. Michael Grodowitz, CEWES-ER-A, 3909 Halls Ferry Road, Vicksburg, MS 39180, (601)634-2972,
E-mail: grodowm(@ex].wes.army.mil

CD — Banks and Buffers - A guide to selecting native plants for streambanks and shorelines
A single CD for Microsoft Windows, produced by the Tennessee Valley Authority

This CI consists of a 14-page color booklet and a disk which is the “Riparian Plant Selector™, a database of 117 species of native trees,
shrubs, vines and herbaceous plants. It contains more than 400 color photographs and a listing of more than 400 nurseries. The guide 1s
specifically designed for the Tenncssee Valley, which includes parts of Virginia, Morth Carolina, South Carolina, Tennessee, Georgia, Alabama,
Mississippi and Kentucky. To use the plant selector, the user answers questions as to the site in which the plants would grow, tolerances for
water, light and pH, as well as whether the user wants to grow plants that have wildlife value or commercial value. Then the plant selector
presents a list of plants that match site conditions and persenal preferences.

Order from TVA Water Management Library, 1101 Market Street, SCT 7B, Chattanooga, TN 37402-2801. (423) 751-7338.
E-mail; cadavis@tva. gov
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Water chestnuts for sale -

fisherwomnan peels husks from water chestnuts (Trape bispinosa) for sale in a sireet
market in India. Water chestnuts are sold both fresh and boiled. The immature pulp
of the fruit, called milky water chestnut, is eaten raw or cooked. Mature pulp is used in
preparing delicious dishes after drving through boiling, Fresh and boiled water chestnuts
are used as vegetables and in making various curry preparations. Water chestnut kernels |
are dried and sold as nuts, and also are ground into flour for bread and sweet dishes.
Water chestnuts also are used for making colored powder and dye, and serve as
indispensible items for offering deities in certain important festivals. The cuter hard
covers of water chestnuts can be used as fuel for coolang. In Burma, the fruits of Trapa
netans are made into rosaries and offered for sale in Italy.
For information on the cultivation of water chestnuts in India, see the story on page 2.




