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Exotic Fern A
Threat to Wetlands

Yet another potentially serious exolic
weed is  spreading throughout the
southeastern ULS. Although cultivated
for its attractive soft green foliage, the
Japanese Climbing Fern (Lygodium
japonicum) is beginning to be seen as a
threat to the native vegetation of shady
wetlands such as floodplain forests.

The threat may be most real in South
Florida, where year-round temperatuses
enable the naturalized plant to keep on
growing, and growing, and growing...

The resulting tangled canopy of
six-to-one hundred-foot-long fronds of
the fern can be so dense that plants
underneath them die for lack of
sunlight,

This Asian exotic first appeared in
Morth Carolina around 1908, and since
has become naturalized south to Florida
and west to Texas.

I I .

Hlustration by Raphael Chiren Gottlieb

For an informative flyer, contact the
APIRS office, address on page 16.

2 x CO2 = X Aquatic Plants

ince the beginning of the industrial age, atmospheric carbon dioxide (COz) has

increased by 25% to the current level of about 350 parts per million. Fuel com-
bustion and deforestation are considered major contributors to this increase. Ex-
perts believe that CO2 concentrations around the world will double by the end of
the 21st century.

What will be the effects of increased carbon dioxide on plants? Will there be a
"CO; fertilization effect’ that makes plants grow larger and faster? Will increased
CO2 be a boon to agriculture? What will be the effects on unmanaged wild plants?
Will certain plants make better use of the elevated CO3 and replace other plants,
thereby reducing biological diversity? How will animals react to the plant changes?
Scientists are working to find answers to these questions, answers that might be
used in predictive models that may help us plan for the coming changes.

The positive effects of increased COz on plant growth have been known for the
past two centurics. Photosynthesis is one of the most studied of natural phenomena.
However, until the “greenhouse effect” controversy, little work had been devoted to
the effects of elevated levels of COz on plants. Now, many rescarchers are studying
the effects of increased CO2 on many parts of the environment, including aquatic
plants.

One of the first major calls for work on elevated COz and aquatic plants came
in 1983 when R.G. Wetzel, J.B. Grace and a panel of other scientists reviewed the
research and found it wanting. They recommended that programs be started to
study the long-term effects of COz enrichment; the mechanisms of C and Oz supply
and plant adaptations; nitrogen fixation; nutrient sequestering; noxious byproducts;
and litter production and how it affects growth and plant population change.

A search of the APIRS aquatic plant database reveals that during the past ten
years, a few dozen studies have been published about aquatic plant responses to
elevated CO3 levels. Listed below are some of them, (Many more studies about
effects of elevated CO2 on terrestrial plants have been published.) In addition, more
than 500 studies are in the APIRS database about bow aquatic plants actually use
carbon sources (such as carbon dioxide) for photosynthesis.

Aquatic Plant Research

The following rescarchers have found a variety of responses of aguatic plants to
elevated CO2 levels in the air and water. It appears that, generally, a doubling of
atmospheric COz concentrations increases plant growth by approximately 30%.
However, elevated CO; effects depend on a plant’s photosynthetic pathway as well
as on the interactive effects of light intensity, temperature, pH, oxygen
concentration, nutrient availability, salinity and possibly other factors such as starch
accumulation and plant shoot architecture. In the words of one researcher (Idso),
"predicting the ultimate biospheric consequences of a doubling of the earth’s
atmospheric CO; concentration may prove to be much more complex than
originally anticipated.”

[See CO: on page 12]
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Study This!

AQUATIC MACROPHYTES AND THEIR RELATION TO THE LIMNOLOGY OF FLORIDA LAKES by D.E. Canfield
and M.V. Hover. 1992, 609 pages.

"Lakes in Florida are important resonrces and
they often must be mandaged for a variety of
purposes including flood conirol, water supply,
fishing and peneral recreafion.  Lake usage,
however, is & match between people’s desires and
the lake’s capacity to satisfy these desires. Lake
problems are defined in terms of the limits on
desired uses. Many limitations can be prevented
or corrected with proper lake management, buf
desired uses need to be clearly defined,
limitations on the uses identified, and the causes
understood.”

The purpose of this study was to determine
how aquatic plant management plans may affect
water quality, fish populations and bird
populations in Florida lakes. The five year
stnrdy included 60 lakes of varying trophic
states, size, depth and aquatic plant coverage.

Among the significant findings are:

e consistent with previous studics, tofal fish
biomass increased as the lakes increased in trophic status; fish ranged from 6 kg/ha (5 pounds/acre) in an oligotrophic
lake to 675 kg/ha (602 pounds/acre) in a hypereutrophic lake.

¢ fish populations are likely to be depressed when there are either too many or too few aquatic macrophytes.

# harvestable fish and sportfish populations in lakes having no aquatic macrophytes due to grass carp, showed no consistent
trends. Thus long-term loss of macrophytes will not necessarily decrease the lake’s fish populations.

® as in fish populations, bird abundance increased as the lake’s trophic state increased.

# in a turbid nutrient-rich lake with no aquatic plant coverage, the cover must be raised to 30% to 50% before significant
improvements in water clarity (chlorophyli @ concentrations) will be observable. Conversely, significantly reducing macro-
phyte coverage of a lake, for example from 60% to 20% or from 40% to 0%, will cause significant and observable water
quality (water clarity) changes.

® leaving a small fringe of vegetation around a lake for the purpose of water guality improvement will have Little or no effect
on the lake’s trophic state values (total phosphorus, total nitrogen, chlorophyll g, algal levels and Secchi transparency).

With these findings in mind, the scientists suggest that a moderate amount of aquatic macrophytes would be beneficial to
most Florida lakes. To preclude fisheries problems, a reasonable management objective for most Florida lakes may be a
macrophyte coverage of at least 15% including emergent, floating-leaved and submersed vegetation.

Objectives such as this require a long-term commitment to some level of aquatic plant management. The authors also
recommend "maintenance control” of non-native species such as hydrilla and water hyacinths so as not to allow these plants to
comptletely take over lakes and replace native species.

The authors complete the study by recommending future research thrusts: develop better biocontrol techniques; develop
species-specific aquatic plant management methods; find a method to remove grass carp after their work is done; find the
environmental ranges of individual aquatic plant species; ascertain the relationships between water chemistry, lake morphology
and macrophyte specics composition; identify the management objectives for each lake; and develop better education for the
general public about how lakes function, the values of macrophytes, and the risks and benefits of the various management
methods,

A limited number of copies of this report are available from M.V, Hoyer, Department of Fisheries and Aquaculture, Center
for Aquatic Plants, University of Florida, 7922 N.W. 71st Street, Gainesville, FL 32606, (904) 392-9617.
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AT T H E

CENTER

FISH AND HERBICIDES

How do largemouth bass react when the
waterhyacinths they live around are sprayed with the
herbicide 2,4-D? New graduate student Marvin Boyer
‘ hopes to address this controversy in aquatic plant
management while gaining his master’s degree. Working
under Dr. Chuck Cichra (Fisheries and Aquaculture)
and Dr. Bill Haller, Boyer comes to Gainesville from the
University of Wisconsin, Stevens Point.

Will largemouth bass abandon a home range when
their vegetation cover drops out or will they stay to take
advantage of prey species left without host plants?
What will they do if oxygen levels drop as plants
decompose?  Does a repellant component in the
herbicide induce them to move or do airboats simply get
on their nerves? Does spraying herbicides affect their
behavior during the spawning season, affecting

' reproduction?

Tank studies will be used to determine if feeding
| habits are affected by the presence of 2,4-D in the water,
‘ In field studies, Boyer will capture and radio-tag

largemouth  bass this fall when cooler water
| temperatures will lessen the dangers of mortality to the
| fish. They will be released and monitored throughout
the winter to determine their home ranges. After this
| phase is complete, experiments will monitor the
1 rcactions of the bass to herbicide spraying and
vegetation loss.  Possible study sites include Lake
Rousseau and Bivens Arm in Florida.

Research Review Review

The Center’s annual aquatic plant research review on
March 31 once again drew dozens of scientists of all
disciplines to share their latest data.

Among them were USDA’s Dr. Ted Center who reported
on hydrilla biocontrol efforts in Florida. According to Center,
several  ponds
full of hydrilla
have “dropped

out" within
months of intro-
ducing the

aquatic fly Hyd-
rellta  pakistanae
(right). Center
says his group
"can’t rcally say
the insects did it"
yet, but the coin-
cidences are pil-
ing up, and so
are their fly es-
tablishment and
monitoring  ef-
forts.

In  another
talk, Dr. D.F. Martin (Univ. South Florida) reported having
isolated a possible fungus (a "white filamentous material")
that may be preventing hydrilla from growing in a certain lake
near Tampa. He hypothesizes that whatever is stifling the
hydrilla is somehow connected to whatever decomposed the
tons of cypress logging residues that were dumped into the
same lake decades ago,

In their hydrilla physiology rescarch, Drs. Mark Ratiray
and George Bowes (Univ. Florida) reported that for the first
time, AHAS has been extracted from hydrilla. AHAS
(acetohydroxy acid synthase) is a key enzyme in the
biosynthesis of amino acids essential for growth. Their studies
with "Mariner" herbicide indicate that the herbicide’s mode of
action against hydrilla is to quickly and greatly inhibit AHAS
activity.

Other researchers presented talks about aquatic plant
clone culturing, surveys of invertebrates on aquatic plants,
aguatic herbicide rescarch, grass carp studies and the
economics of aquatic plant management.

CENTER FOR AQUATIC PLANTS
Institute of Food and Agricultnral Sciences
University of Florida

7922 N.W. 71st Street

Gainesville, Florida 32606

{904 392-9613

Dr. Joseph Jovce, Director
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Aquatic Plant Growers - Mags and Orgs

Information Update The Aquatic Gardener is the

journal of the Aquatic Gardeners

hose ubiquitous aquatic Association, whose stated purpose s to

Tplants. If you are an ABS ORBENCY ONLY disseminate information about, to study

aquatic plant manager, r1e-
searcher, cultivator, extcnsion
agent or information speciafist,
you probably feel Like you work
in a rather remote Held. But
wherever you go, you see them
in ooe form or another,
Nelumbo seed pods in dried
flower arrangements, talcum
powders from wet-meadow
plants, vitamin supplements
from dried Lyngbye, lip balm
from Melaleuca altermifiora oil,
Sphagnum in "feminine
products’, candles in the shape
of Nymphaea, Nymphgea Eau
de Parfum (at $30.00 per bottle,
according to the ad "a woman
sprays it only where she wants
to be kissed. . .M, Ranuncifus
on tea towels, Trapa in Asian
food markets, Typha
everywhere, and of course,
aguariums and  orpamental
ponds,

&. ccording to the Florida
epartment of Agriculture
and Consumer Services
(FDACS), Florida’s agquatic
plant industry sold 37 miflion
worth of aquatic plants in 1989.
To assist people in this in-
dustry, FDACS recently pub-
lished the Florida Aquatic
Plant Locator. The book
lists retail and wholesale sup-
pliers of plants for aguariums,
ponds, food, and wetland res-
toration and mitigation. The
book includes listings of ex-
porters, installation and main-
tenance services, landscape ar-
chitects, production and techni-
cal information, trade associa-
tions and regulatory agencies.

The Florida Aquatic Plant
Locator is $3.50, payable to
FDACS. FDACS, Aquacnlture
Program, Room 425, Mayo
Building, Tallahassee, FL
32399-0800, (904) 488-4033.

Narure CouLD PROVIDE.
For the core of our protection, we went to
a very reliable source. Nature. We've
tapped into one of Earth's most powarful

absorbents. It's called Sphagnum,

This unigue plant grows in
‘ﬁi the cold, clean waters of
" Canada where we
harvest it. Purify it.
Then compress it into
an ultra thin layer

F possessing superior

absorbent ahilities.

FLORIDA

Aquatic Plant Locator

A ilsting of sources of Florkda Aquatic Plants
for the aquadum, garden pool, restoration project or salad

Flatida Department of Agricullure and Consymer Services
BOB CHAWFORD, Cosnmissione:

and improve culture techniques for, and
to increase interest in, aguatic plants.
Mostly comprised of articles from
members, the journal focuses on
practical information about growing
aquarium plants for the hobbyist. The
Technical Advisory Committee of the
association offers a question and answer
section in the bi-monthly journal.

The Aquatic Gardeners Association,
83 Cathcart Street, London, Ontario,
N6C 3L9, CANADA. Membership,
$15.00 yearly in N. America, $28.00
overseas.

The National Pond Society is
"dedicated to helping people 1o be
successful pond keepers at home, in
community groups and in institutions
because we believe 'pondering’ adds joy
to living while improving the
enviropment and  encouraging an
appreciation of the earth.”

Pondscapes is the socicty’s monthly
magazine, and is written "for and by
pond keepers”. It is packed with
information. A recent issue contained
articles about pond fish, dissolved
oxygen, building waterfalls, growing
water lilies, drying water lilies, and tips
for planning and building water
gardens. The December issue contains
a national directory of suppliers of pond
products and services and  lists
volunteers in over twenty-five states who
are willing to field questions on water
gardening,

Upcoming events of the Society
include the Atlanta Tour of Ponds and
the American Pond and Garden Expo
in Jone 1992, The group has many
interesting ideas and projects, such as
starting a pond keepers youth group,
wildlife habitat pond projects for
grammar schools, and volunteering
labor for special groups such as the
Atlanta Zoo and the Jewish Nursing
Home's therapeutic gardening service.

The National Pond Society, P.O. Box
449 Acworth, GA 30101, {404)
975-0277. Membership, $18.00 yearly
domestic,  $3600  foreign  and
commercial,
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BOOKS/REPORTS

ATTRIBUTES OF WISCONSIN
LAKE PLANTS by S.A. Nichols and
J.G. Vennie, Wisconsin Geological
and Natural History Survey, 1991. 19
pages.

(Order from University of Wisconsin - Exten-
sion, Geological and Natural History Survey,
Map and Publications Office, 3817 Mineral
Point Road, Madison, Wisconsin 53705,
608/263-738%. Information Circular 73. 33.00
plus 5150 postage.)

Published for
managers, this  deceptively thin
circular  includes more practical
information about aguatic plants than
many publications 10 times its size. It
is meant to help managers “lo know
which species arc desirable and how
te encourage them as well as which
species are likely to be nuisances and
how to discourage them.”

This collecion of five simple
"attribute tables” of 149 aquatic plants
lists the plants, their habitat
preference, wildlife and environmental
value, propagation method, and
herbicide susceptibility.

The book is very casy to use and
understand: managers, students and
other users will be surprised by how
much they can learn from simple
tables.

aquatic  plant

BIOLOGICAL  CONTROL  OF
WEEDS - A HANDBOOK FOR
PRACTITIONERS AND STUDENTS
by KLS. Harley and LW. Forno,
CSIRO, Australia. 1992. 88 pages.

{Order from Butterworth-Heinemann, 271-273
Lane Cove Road, P.O. Box 345, MNorth Ryde,
N.S.W. 2113, AUSTRALIA. AudS39.95)

Written by two of the foremost
experts in the subject, this book is a
concise treatment of the background
and procedures involved in the use of
the biclogical method of controlling
weeds. It would be useful to anyone
interested in the subject, from
students to ¢xperienced scientists.

The book discusses all aspects of a
biological control project including the
selection of the target weed; finding
effective control agents; ensuring that
the agents are host-specific and free of
diseases and parasites; and the rear-
ing, distribution and monitoring of
biological agents. It also contains

chapters on the history of classical
biological control. Also included is an
appendix outlining the design and
operation of insect reception and
quarantine facilities.

CONSERVATION GUIDELINES
FOR ASSESSING THE POTENTIAL
IMPACTS OF WASTEWATER DIS-
CHARGES TO WETLANDS by 1.G.
Cooke, Water Quality Centre, DSIR,
New Zealand., 1991, 49 pages.
{Order from Water Quality Centre, DSIR
Diivision of Water Sciences, P.O. Box 11-115,
Hamilton, NEW ZEALAND.)

According to the author, the
concept of using New Zealand
wetlands for disposal of wastewaters
has become increasingly popular for
two reasons; 1) "l is extremely
cost-effective” and 2) ‘“.there is
increasing understanding of the Maori
perspective on waste disposal, which
opposes direct discharge of sewage
into natural waters because it is an
affront to its wairna and therefore
affects the mana of those who use it."

This report 15 for conservation of-
ficers who are responsible for evaluat-
ing applications to discharge waste-
waler into wetlands, It includes a
review of the ecological impacts of
wastewaters on wetlands and presents
guidelines for assessing waste dis-
charge proposals,

THE ECOLOGY OF TROPICAL
LAKES AND RIVERS by AL Payne,
Coventry Polytechnic. 1986. 301 pages.
(Order from John Wiley & Sons, Inc, 1 Wiley
Drive, Somerset, New Jersey  08875-1272,
201/469-4400. $84.95 cloth.)

This "self-conlained textbook for
students from tropical countries” ex-
plains all important concepts of
aquatic ecology in the tropics. The
book includes chapters about river
and lake environments including water
chemistry, drainage basins and motph-
ometry, hydrology, and stratification.
Also included are chapters about the
community structures and dynamics of
plankton, benthic animals, and macro-
phytes, including text on primary
productivity, nutrient  cycling  and
sccondary  production.  Scasons,
phenology, and animal periodicity are
discussed in one chapter; diversity and
evolution are discussed in another.

The [inal chapter discusses aquacul-
ture and fisherics management,

LIGHT CLIMATE AND JES IM-
PACT ON POTAMOGETON PEC-
TINATUS L. IN A SHALLOW
EUTROPHIC LAKE by GM. van
Dijk. 1991. 125 pages.

The purpose of this book is to
cxamine the effects of cutrophication
and light on algal and vascular plant
growth, abundance and succession.
Onc general hypothesis conld  be
described: increascd nutrients in a
lake cause algal populations to
increase, thereby reducing light to
submersed plants. The submersed
plants die off, thus making even more
nutrients available to algal
populations.

The final part of this book is a dis-
cussion of lake restoration projects in
The Netherlands. It includes an as-
sessment  of the potential  of
biomanipulation {using fish, sediment-
management and macrophyte re-es-
tablishment) as a method to restore
eutrophic lakcs. The author concludes
that water qualily managers should
pay more altention to submersed
vegetation, which has positive and
negative impacts on the functioning of
shatlow aguatic ccosystems.

ISOZYMES IN WATER PLANTS,
Opera Botanica Belgica 4, edited by
L. Triest. 1991. 264 pages.

(Order from Drt. R. Clarysse, National Botanic
Garden of Belgium, Domein van Bouchout, B-
1860 Meise, BELGIUM. 1600 BEF, plus 300
BEF for foreign checks.)

An "isozyme" (=isoenzyme) s a
molccular  form  of an  enzyme.
Electrophoretic analysis of isozymes
enable rescarchers to identify specics,
clones, races and populations. Among
other benefits, such analysis of aguatic
plants ultimately helps in working out
appropriatc control and management
programs, especially  for  plants
deemed "weeds".

This book is a review of the
electrophoretic  studies  in  aquatic
macrophytes and algae. It inclndes
information on  the  molecular
systematics and biogeography of
Alisma, Baldeliia, Hydritla,
Lagarosiphon, FPotamogeton, Ruppia,
Zannicheliia, Najas and the
SCAZIasses.
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FROM THE DATABASE

Here is a sampling of the research articles, books and reports which have been
entered into the aquatic plant database since November, 1991,

The database bas more than 33,000 items. To receive free bibliographies on
specific plants and/or subjects, contact APIRS at the address shown on the mail

label on page 16.

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

Agusti, S.; Duarte, C.M.; Canfield,
D.E.

Phytoplankton abundance in Florida
lakes: evidence for the frequent lack
of nutrient limitation.

LIMNOL. OCEANOGR. 35(1):181-188, 190,

Alimi, T.; Akinyemiju, 0.A.

Effects of waterhyacinth on water
transportation in Nigeria,

J. AQUATIC PLANT MGMT. 2%109-112,
1991,

Anderson, LW.J.; Perry, S.

Effects of triclopyr on Ludwigia
peploides and Myriophylium spicatum.
IN: ANNUAL REPORT - 1990: AQUATIC
WEED CONTROL  INVESTIGATIONS,
ANKDERSON, L.W.J.,, RYAN, FJ. AND SPEN-
CER, DvF, EDS., USDA, AGRIC. RES.
SERV., BOT. DEPT., UNIV. OF CALIF,,
DAVIS, PP. 1%-21, 1990,

Appenroth, E.].; Hertel, W.; Augsten,
H.

Photophysiology of turion germination
in Spirodela polyrhize (L.) Schleiden.
The cause of germination inhibition by
overcrowding.

BIOLOGIA PLANTARUM  32(6):420-428,
1990,

Archibold, O.W,; Reed, W.B.

Airboat design and operational losses
of a wild rice harvester.

CAN. AGRIC. ENGK, 32:69-74, 1990.

Armora, J.P.R.G.

Flora acuatica vascular (monocotile-
doneas) del Estado de Chiapas.
MASTER'S THESIS, UNIV. NACIONAIL
AUTONOMA DE MEXICO, COYQACAN,
113 pp., 1991. {In Spanish)

Austin, A.P.; Harris, G.E.; Lucey,
W.P.

Impact of an organophosphate her-
bicide (glyphosate) on periphyton
communities developed in experimen-
tal streams.

BULL. ENVIRON. CONTAM. TOXICOL.
47:29.35, 1991

Beer, S.; Sand-Jensen, K., Madsen,
T.¥.; Nielsen, S.L.

The carboxylase activity of Rubisco
and the photosynthetic performance in
aquatic plants.

OECOLOGIA 87:429-434, 1991,

Bettoli, P.W.; Morris, J.E.; Noble,
RL.

Changes in the abundance of two
atherinid species after aquatic vegeta-
tion removal, _
TRANS. AMER. FISH. SOC. 120:90-97, 1991.

Bowerman, L.; Goos, R.D.

Fungi associated with living leaves of
Nymphaea odorata.

MYCOLOGIA 83(4):513-516, 1991.

Carter, V; Rybicki, N.B,;
merschlag, R.

Effects of submersed macrophytes on
dissolved oxygen, pH, and tempera-
ture under different conditions of
wind, tide, and bed structure.

1. FRESHWATER BCOL. 6(2):121-133, 1991.

Ham-

Cevallos-Ferriz, S.R.S.; Stuckey, R.A.;
Pigg, K.B.

The Princeton chert: evidence for in
Situ aquatic plants.

REVIEW PALAEQBOT. PALYNOL. 70:173-
185, 1991.

Chambers,
Prepas, E.E.
The effect of aquatic plant chemistry
and morphology on feeding sclectivity
by the crayfish, Orconectes virilis.
FRESHWATER BIQL. 25:339-348, 1991,

P.A; Hansen, J.M,;

Chand, T.; Lembi, C.A.

Gas chromatographic determination
of flurprimidol in a submersed aquatic
plant (Myrophyllum spicatum), soil,
and water,

J. FLANT GROWTH REGUL., 10:73.78, 1991.

Chergui, H.; Pattee, E.

The processing of leaves of trees and
aquatic macrophytes in the network of
the River Rhone.

INT. REVUE GES. HYDROBIOL. 75(3):281-
302, 1990,

Cooke, J.G; Cooper, A.B.; Clunie,
N.M.U.

Changes in the water, soil, and vegeta-
tion of a wetland after a decade of
receiving a sewage effluent.

NEW ZEALAND J. ECCL.. 14:37-47, 1990,

Coops, H.; Boeters, R.; Smit, H,
Direct and indirect cffects of wave at-
tack on helophytes.

AQUATIC BOT. 41:333-352, 1991,

Counts, RL.; Lee, P.F,

Germination and early seedling
growth in some northern wild rice
(Zizania palustris) populations differ-
ing in seed size.

CAN. 1. BOT. 69:68%-694, 1991,

Coutinho, ML.E.

Ecologia populacional de Eichhiomia
azirea (Kth.) ¢ sua participacao ma
dinamica da vegetacao aquatica da
Lagoa do Infernao - SP.
DISSERTACAO DE MESTRADO, UNIVER-
SIDADE FEDERAL DE SAO CARLOS,
UFSCAR, BRASIL. 145 PP. (In Portuguese)

Crowder, A.
Acidification, metals and macrophytes.
ENVIRON. POLLUTION 71:171-203, 19%1.

Daldorph, P.W.GG.; Thomas, J.D.

The effect of nutrient enrichment on a
freshwater community dominated by
macrophytes and molluscs and its
relevance (o snail control.

J. APPL. ECOL. 28:685-702, 1991.

Davis, S.M.

Growth, decomposition, and nutrient
retention of Cladium jamagicense
Crantz and Typha domingensis Pers. in
the Florida Everglades.

AQUATIC BOT. 40:203-224, 1991,

De  Casabianca-Chassany, ML
Goma, G.

Treatment of paper industry effluents
with Eichhomnia crassipes: first results
(Tartas factory, Landes).

CR. ACAD. SCL ¥2(SERIE III): 579-585,
1991. {In French; English Summary)
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Dionne, M.; Folt, C.L.

An experimental analysis of macro-
phyte growth forms as fish foraging
habitat.

CAN. 1. FISH. AQUAT. SCIL. 48:123-131, 1991,

Ewing, K.

Plant growth and productivity along
complex pgradients in a Pacific
Northwest brackish intertidal marsh.

ESTUARIES 9(1)49-62, 1986.

Fagerberg, W.R,; Eighmy, T.T,
Jahnke, L.S.

Stdies of Elodea muitallii grown
under photorespiratory  conditions.
III. Quantitative cytological charac-
teristics.

PLANT CELL ENVIRON, 14:167-173, 1991,

Felle, H.H.

The role of the plasma membrane
proton pump in short-term pl regula-
tion in the aquatic liverwort Riccia
fluitans L.

J. EXPER. BOT. 42(238):645-652, 1991.

Friday, L.E.

The size and shape of traps of
{tricularia vulgaris L.

FUNCTIONAL ECOL. 5:602-607, 1991,

Gadzhiev, V.I; Lyatifova, A.K.
Samples of wet-marsh vegetation of
Kyzylagash ~ (Kazakhstan)  Soviet
Preserves.

I. AZERBAYJAN ACAD, SCL 2:3-9, 1988, {In
Russian)

Gauthier, G.; Bedard, J.
Experimental tests of the palatability
of forage plants in greater snow geese,
}. APPL. ECOL. 28:491-500, 1991.

Gobas, F.AP.C.; McNeil, E.J.; Lovett-
Doust, L.; Haffner, G.D.
Bioconcentration  of
aromatic hydrocarbons
macrophytes.

ENVIRON. SCI. TECHNOL. 25(5).924-929,
1991,

chlorinated
in aguatic

Haworth-Brockman, M.J.; Murkin,
H.R; Clay, R.T,; Armson, E.

Effects of underwater clipping of
purple loosestrife in a southern On-
tario wetland.

J. AQUATIC PLANT MGMT. 2%:117-118,
1991.

Horecka, M.

The significant role of Chara hispida -
grown in water regime of a gravel pit
lake at Senec.

ARCH. PROTISTENED. 13%:275-278, 1991.

Husband, B.C.; Barrett, S.C.H,
Colonization history and population
genetic  structure  of  Eichhomia
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