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SESSION II 
AQUATIC PLANT MANAGEMENT IN TEXAS 

Extention Methods for Aquatic Vegetation Management in Texas 
Jim Davis. Texas A&M University, College Station. IX 

Within the State of Texas the Texas Agricultural excension 
Service has assumned the major responsibility for aquatic 
vegetation control in privately owned water. As an educational 
orsanization TAEX works througn local orsanizat1an.e as well as 
consultants to guide J?Ond and lake owners ill vegetation 
management in tne over S50 ,000 acres of private waters in the 
State. Methods as well as successful ~ unsuccessful 
dem::mstrations are discusseO.. 

AM OVERVIEW OF COlWEId.!UIL AIlWII'IC Pl.MT ........,,8...1 
IN PIU YArE TEXAS IWOUIIDI'EIfl'S 

Erne.~ A. HcCun. III 

Laka Manaa.mant Servlce.. Inc. 


P.O. Box 9Z3 

Richmond. Texas 77408-0923 


ABSTRACT 

Thare are many aquatlc plant .peele. throuehout Texa. with 
a dlversity or .1&e.. ehape. and co~ora. The.e plante etabilla. 
shoreline•• oxyvanate water. provide .pawnina habitat and cover 
ror ri.h and .erve a. rood aourc•• and r.'ua•• ~or lna.ct•• : 
birda. waterfowl and wildli:f'e. With aore than 600.000 prlvate~ 
lake. ana pond. throuahout Texas. many ueed.. multl-purpc.e 
lmpoun4ments. exc•••iva aquatic plant arowth can ••var.ly 
intar'ere wit.h the... purpo.... Advance. in .ducation and
technoloay. over tha past 15 to 20 ~ar.. have lncre...d the, 
awarenee. of' private lake and pond owner•• pavlft8 the way :fOor 
'co_rcial aquatlc plant JINlna••_nt. 

Aquatic Plant Control and Water 
John Wedig, Lower Colorado River Authority. Austin. TX. 

Wha the Lower Colorado Ilivcr Authority was a:eated by the: Taus Lc~ ill 1934, it 
Will given respousibility for the ~COD1JOl. storage, PRSCl'VaUon aDd diatributicm of the waters 
of the Colorado River ad its tributciol" in the lea COntiJuCNI c:ou.alics alq the Colorado 
Ilivcr maiostcm from SaD Saba to the Gulf of Me~ko. 1'bc LCRA utilizes • Pca 
Mauacmcnt Commi:nec to evaluate ad rccommc.DCl the: 'least tozk' methods for pc:.It control. 
The Pca Mauap:me:Dt PlaD MaDual 11M bca developed by the LCRA as aD action plaD ",ide 
for maraapa hlp priority pest problCIDI. iDdudiDl DOxious aquatic weeds. 



Ed Withers. FCWD 
Lake Cypress Springs 

"Aquatic Plant Control at Lake Cypress Springs" 

An introduction on Lako Cypress Springs will he given. Then. the 
steps we have taken to control Hydrilla will be presented. 

hn explanation for both successful and unsuccessful results is to 
be discussed. 

Response to new methods using public involvement where an inhabited 
reservoir is involved. 

MANAGEMENT OF SHAlLOW IMPOUNDMENTS IN NORTH TEXAS TO 

PROVlDE EMERGENT AND SUBMERGENT VEGETATION FOR WATERFOWL 

LEN G. POLASEIC. Department of Wildlife and FiJberia Sci&r:Icu. Te:w A&.M Univcni.ty, 

CoUc::&e Stat1oD, 'IX 77843 

loc:ations amona watu depths and emcrsen.t and submercen.t plant communities. However, 

limited informa.ti.on e.xi.Its on 1hall0000-impoundment DW'IaIcmcDt for waterfowl in the 

soutbcm United Stalel. I determined tbe effects of drawdown on continuously-flooded versus 

moist-IOU zonea, tilled andllOD-tillccf plots, and fall verslll sprina drawdoWDI on velewion 

and seed produc:ti.on in IhaIlow impounc:lmcnts. Partial dtawdoW11l are effective in 

maint.ainin& IUOmerpDts while enhancina emeraents. Effects of Iillaae application and 

dtawdown ti.miD& are species specific; therefore, tbe.tc DW'IaIement techniquu can e.nhanc:e 

or control beneficial and det.rimcDtal plant tpeeia. 

Low Temperature Limitations on the 

Growth of Waterhyacinth 


Chetta S. OWens l and John D. Mad••n% 

IAScI Corporation, Lewisville, TX and los Army Engineers 


Waterways Experiment Station, Lewisville, TX. 


Waterhyacinth is considered the dOlllinant aquatic nuisance 
plant in subtropical and tropical regions of the world due to its 
ability to torm dense mats. Experiments were conducted over the 
winter. ot 1992-1993 and 1993-1994 in ponds and greenhou.e. located 
in Lewisville, Texas to determine chronic and acute low temperature 
tolerance.. Waterhyacinth withstood low temperatures abavo 
treezing for In extended time period. When temperaturea dropped 
below freezing, plants survived for only a short time period. 

http:produc:ti.on
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Carbon source for submerged leaves of the endangered 


Zizania texana (Texas wildrice) 


P. 	Power - Southwest Texas State University 
and R. D. Doyle - Us Army Engineer 

Waterways Experiment Station, 
Lewisville Aquatic Ecosystem Research Facility 

ABSTRACT 

Zizania texana, an endangered heterophyllous macrophyte endemic to the 

San Marcos River, produces submerged ribbon-like leaves and emergent 

reproductive cu1ms in flowing water and only emergent reproductive culms 

in standing water. To determine the carbon source for submerged leaves DIC 

was manipulated in a closed chamber using pH drift techniques. 

Photosynthesis slowed to detection limits as pH approached 8.7 (C02 <0.02 

roM, HC03->4.5 mM), suggesting that Z. texana cannot utilize HC03-. Growth 

of submerged leaves and therefore survival of this species in the river 

depends upon a constantly replenished C02 supply from flowing water. 

An 	 Overview of Grass Carp Use in Texas 

Earl W. Chilton II. Texas Parks and Wildlife Department. Austin, TX. 

Grass carp were first leqally introduced into Texas in 
1981 when 270,000 were released into Lake Conroe •• 
part of a Texas A&M Univeraity research atudy. In 
1989, the Tezas legislature allocated $750,000 for 
Texas park. and W1ldlife Depart.ent to determine the 
safety and effectiveness of triploid ;rass carp for 
veqetation control in Texas. ~ter reviewing research 
results, as well as current literature, the Texas Parks 
and wildlife Commi••ion legalized triploid gra•• carp 
use, by permit, in January 1992. Since that tiae over 
12,000 permits have been issued for a total of more 
that 85,000 fish. currently, reeearch is underway to 
determine behavior, qrowth, salinity tolerance, and 
reproductive success in the Trinity River .nd GAlVeston 
Bay area. 



AD lD't'f:IIItiptiOD of Gnat Carp 5pawDiDc ID &be Lower TrlDIty RJyer, TC'XU 

MarkA. Webb 

Tau Parks aDd WUd1JJ'e Depu1D1eDt 


1004 East 26&b Street 
Bryaa. Texas 77103 

Texu Parb and Wildlifo Department pe:rsonnel conduct.cld ~bthyop1ankron ampling in the 
Lowel'liinity River of Southcutcm Teus durin, sprin, 1992 and 1993 in n::aponlC (0 

GOI'lOCmI over powin& p1UI carp popuIatina~ JU:Id prIIIl'ible predation on IDlOOth cord grass 
downatraun in the Galveston Bay.)'3fCIn. Ic:htbyoplankton ampb tIkcn in 1992 were: 
found. to contain large numben of ,rasa catp eus includinl many tba1 WCR lIppU"erIuy 
viable and UvclnpinS at &he amo of canaan. Althou,h aucc:euful puI GI.tp apawnin, bad 
been n:portcd at many lo:&tiona within th~ Miaaiaaippi Rivc:r bum, the Trinity River 
collcctiona appeared to be the fine in another U.S. rivc:r 1Y*'In. However, DO l.a.rval or 
juvenile ,rus carp WeR found durin, the 1992 samplin" kavin, qUCltionl" to the aucc:cu 
of Iwchin& and survival 10 juvenilc stagc. 

As in 1992, samples colk:c:tc:d in the Trinity River during sprin, and summer 1993 contained 
crass carp ellS which appeared viable and were developing; however, 1993 sampJes also 
contained rec::ently-hatched larvae in substantial. numbers. These samples confirmed not only 
that a second successful spawn bad oa:urred but also that large numbers of Jarvae were beinC 
produced. 

Additionally. a gra.ss carp (ca. 6S mm TI..) was collceteCI from the Houston Ship Channel 
(downstream from the TPWD collection sites) by the Texas Water Commission in July 1993. 
Texas Parks and Wildlife Department'. Resource Protection Division also reported tIS arass 
cup juveniles between 102-178 mm TL during a fall 1993 fish kill investigation in a bayou 
off the Houston Ship Channel. Altbougb stocking grass carp has recently bcc::n allowed 
under permit in Texas, leplly stocked trip10ids and illegally stocked diploids arc genCRlly 
150-200 mm TI.. or larger at the time of stocking. CollcctiQn of the aforementioned small 
juveniles SU"ests origin from a natural spawn, indicating that suc:cc.Wul grass carp 
recruitment as well as spawning. egg development, and hatching occur in the Trinity River, 
Texas. 

T~ .iology ot r~..-~an9in; O~a•• Carp LA .a.t ".a. Rivar &Dd lay .y.t.... 

Howard •••ld.r, nlpartment of Wildlife and riab.~i•• lei.ne.a, Texa. A5M 
Univara1ty, 210 Naol. Hall, COlle;. atatLAn, TX 71843, 40'/841-1111 
(PZ'•••n'C.r). 

arian It. KloIrpby, !)epanment of WlldUfl and 'ilU~i.a loie"•• , T.xaa AU 
Univlraity, 210 Naol. Hall, C011'0' 'tation, TZ ".43, 401/.41-1'" 

a.e.nt ooftfi~atLOn ot ora•• oarp .pawn1Af 10 ~~ .1~ ayat..a .nt.~1no 
Oal...ton lay i. a ••riou. CODC.rn to .any fi.Uria••colao!.t.. T~. Lmp&et.
that tr••-~an9Lno 9ra•• carp mioht 1mpo•• Oft nati •• aqvatie plant., a ••ociat84 
ti.h .pecl•• , and wat.rfowl in the 0I1•••toa .ay .y.t.. C&nftO'C be predicted.
Gra•• carp ca~ur.d Ln the Trinity a1..r by co.mercial fi.her.en were ..&mined 
to d.t.rmLn. ,opa1ation .tnctllr., diet, and ploidy. The fi.h were p~1III&Z'Lly
diploid., &Ad rlpr•••nted a broad r~. of ao. ela..... ~i' .tudy provid•• 
• trono evidence that natllrally .pawD14 ora.. carp are beLAO recruited to adlllt 
.i... in ~ Trinity RiTar. 

• 


http:fi.her.en


Eff.ctiVCIUIIIS of Low·Density Triploicl Gr.. Carp Stockinp 

Brian G. Blackwell. D.partment of Wildlife and Pish.ri.. SciIllCU. T.xu Ao4:M University, 
210 Nagl. Hall. Coll.g. Station, TX 77843, 409/845·5777 (lNdent.prClOO.ler). 

Brian R.. Murphy. Department of Wildlif. and Pish.riu ScienCOl. Texu AAtM University. 
210 Nagle Hall. Coll'I' Station, TX 77143. 409/845·5777. 

Texas law currently allOWI triploid PI carp to be Itoclced at a maximum rate of 7 p.r 
surface acr. in private water.. Thus, stoekinp are col1licilrec! low dlD.ity when compared to 
other areu. We evaluated the tffectivtneJl of low-dcI1Iity triploiclpus carp ttockinp for 
submersed vegetation control in heavily v'8e\ated tmall TexIS impol.U\dmenu. W. attempted 
to reduce, but not complet.ly remov., lubmersed. vo,etati.oD from four small impouudmenu. 
Retults were variable.. but tended to indicate that low-density triploid Jrus carp ttockinp em 
provid.e control of nuiaance submersed V'geWlon. V.,etation typ. and density need to be 
coDJider.d when mald.Dg ttockina recommendatioDs. 

The Corps' Lewisville Aquatic Bcoaystem Rt:sc:arch Facility: New Opportunities foT Aquatic 
Plant .Research, Education, and Cooperation in the State of Tellas . 

.R. Michael Smart, US Army Engineer Waterway. Experiment Station, Lewisville Aquatic 
Ecosystem Reteatch Facility, Lewisville, TX 75056 

The USAE Waterways Experiment Station is operating a new research facility in Lewisville, 

TelW. The facility is being developed under the Corps' Aquatic: Plant Control Research 

Progtam for studies of the biology. ecology. and management of aquatic plants. The unique 

collection of research capabilities and personnel at the facility provide new opportunities for 

cooperative research and education related to aquatic plants and their management in TelmS. 


Angler Op:1.nions on :r.i.ahery Management Tools: Who Want.s Wha.t.? 

Robin K. Riechers, Texas Parks and Wildlife Department, 4200 
Smith SCbool Roaa, Austin, Texas 78744. 

Management of resources for maximum recreational and economic 
benefits is often complicated by the differing opinions of a 
diverse set of user groups. Since 1986 Texas Parks and Wilellife 
Department bas conducted mail surveys t.o determine anglers' 
support or opposition toward several management programs and 
regulations. Angler differences in support have been explored by
species preference, avidity levels, and other angler groupings 
(salt and fresb vater anglers, tournament and non-tournament, 
eec.), and generally support or opposition ia predictable based 
on the way the regulation v.i.ll affect the group. For instance, 
tournament. anglers and fishing club members indicated 
significantly greater (R cO.0001) opposition to ramoval of 
freshwater vegetation (41t were opposed) than did non-tournament 
anglers and non-club ~rs (27' and 28t, opposed,
respectively). Addit.ionally, aalvater anglers shoved 
significantly greater (~ < 0.0001) support for a mandatory stamp 
to retain a specific species as compared to freshvater anglers.
By Obtaining intormation about anglera, and sub-groups of 
anglers, management. should be better able to anticipate and 
predict the reactions of specific groups to management actions 
and programs, and thua maximize user satisfaction of thoa. 
resources. 
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Imazapyr For Controlling Shoreline, Marginal and 
Ditchbank Vegetation 

Michael Standish* I Alan "Bo" Burns 
Vegetation Specialist I Vegetation Specialist
American Cyanamid Co. 
P.O. Box 1040 

Granger, TX 76530 


Imazapyr, under the trade name ARSENAL- herbicide, has been used 
for several years to control troublesome weed & brush species on 
utility rights-of-way, highway roadsides and industrial plant 
sites. Imazapyr is labeled for non-irrigation ditchbanks to the 
waters edge. Recently it received a supplemental label for use 
in low lying areas when water has drained but may be isolated in 
pockets due to uneven or unlevel conditions. Field trials over 
the past three years with imazapyr have shown excellent control, 
12 MAT, on several exotic plants such as: Alternanthera 
philoxeroides, Arundo donax, Melaleuca quinquenervia, Panicum 
hemitomon, Panicum repens, Phragmites spp., Schinus 
terebinthifolius, Tamarix ramosissima, and Typha spp. 

TUESDAY, JULY 12, 1994 
8:30 AM - 12:00 PM 

SESSION III 
ECOLOGY AND PHYSIOLOGY 

Potential Impact of Turtle Herbivory on 

Aquatic Mecrophyte Communities 


by Gary O. Dick' and R. Michael Smarr 


, ASci Corporation. Lewisville TX 
• U S Army Engineer Waterways Experiment 

Station Lewisville Aquatic Ecosytem 
Research Facility, lewisville TX 

Absuact 

Red-eared turtle (TrBchemys scripts e'eg,ns) herbivory has been observed to 
interfere with the artificial establishment of several native species of aquatic 
macrophytes. Effects of this herbivory were experimentally ascertained on 
communities comprised of V,I/isnerls ,meric,ns, N'i's gUBd"upensis, Potsmogeton 
nodosus, Hydrill. verticillsts and Myriophyllum spicatum. In communities protected 
from tuttles, Hydrills became the dominant species, comprising over 60% of the 
standing biomess. Where turtles grazed, communities were dominated by 
Pot.mogeton. Hydr/l/a was reduced to less than 5% of the biomass, and V.llisneris 
wei essentially elimin.ted from tl'le community. Significant differences were also 
seen in community biomass production. with protected communities reaching 50% 
greater total biomass. 

• 




AQUATIC PLANT FEEDING PREFERENCES BY THE REO-EARED TURTLE 

Kimberly J. Mauermann, Gary O. Dick and R. Michael Smart 
U.S. 	 Army Engineer Waterways Experiment Station, Lewisville Aquatic Ecosystem 

Research Facility, Lewisville, TX. 

Although red-eared turtles (Trachemys scripta elegans Wied) are generally 
considered omnivores, as adults they conlume a considerable amount of aquatic 
plant material. We evaluated possible feeding preferences among five submersed 
aquatic plant species - Hydrilla verticillata I 11yriophyllum spicatum, Najas 
guadalupensis, Potamogeton nodosus and Vallisneria americana. The five species 
were offered together to female turtles held in 2 m diameter pools. Consumption 
was checked daily over a 3 day period. Preference order was V. americana> N. 
guadalupensis > H. verticillata > P. nodosus = 11. spicatum. A subsequent 24 hr 
pairwise comparison experiment verified preferences and was used to ascertain 
maximum consumption rates. 

THE EFFECfS OF AQUATIC PLANT 

COMMUNITIES ON WATER QUALITY 


David R. Honnenl
, John D. Madsenl. and R. Michael Smart2 

I AScI Corporation, Lewisville, TX. 2 U.S. Army Engineer Waterways Experiment Station, 
Lewisville, TX 

The water quality of four ponds with differing plant communities were examined over 

a two year period. Water quality parameters examined included dissolved oxygen, pH, 

conductivity and temperature on a diel basis. and dissolved nutrients at biweekly intervals. The 

Changes in water quality are primarily associated with canopy formation. This physical barrier 

reduces wind driven water movement and impedes reaeration, thus allowing depletion of oxygen 

and degradation of water qUality. Unlike the exotic species, native species rarely form extensive 

monospecific populations in larger bodies of water. Extensive areas of dense canopy will 

degrade water quality as well as impeding navigation and recreational activity. 

Foraging Efficiency and Growth 

of Juvenile Largemouth Bass Associated 


with Exotic and Native Aquatic Macrophytes 


by R. M. Crouch 


U.S. Army Engineer Waterways Experiment Station, Lewisville, TX. 

Abstract 

The effects of different aquatic macrophytes on behavior and growth of juvenile 
largemouth bass (Micropterus sa/mo/des) are poorly investigated. Hydri/la verticil/ara, 
Potamogeton nodosus and Va/lisneria americana were established in 650-L tanks, and 
one juvenile bass was introduced to each tank. Larval odonates were added in equal 
numbers as the single food source, and bass were allowed to forage for a 10-day 
period. Short-term growth of bass, and odonate survival and emergence were used 
to assess the effects of each plant species. 8ass growth was greater in V. americana 
and P. nodosus. while odonate survival was higher in H. verticillata. 

• 




DYNAMICS OF EICCHORNIA CRASSIPES AND RELATED AQUATIC PLANTS IN 

I..AKE CHAPALA 

Eric Gutierrez (1); Felipe I. Arreguin (1); Manuel Guzman A. (2); 

and Gualberto Lim6n M. (3) * 

ABSTRACT 

This lake is the largest natural lake in Mexico and belongs to 
the Lerma-Chapala-Santiago hydrological system, in which water 

resources are both a much demanded and a highly valuable asset. 

In recent years, and for the second time in this century, water 
haycinth plants have covered a significant portion of its surface 
(-20%), impairing the benefitial uses of this large shallow lake, 
which include recreation, agriculture and water suply to the 
Guadalajara Metropolitan Area. 

This paper discusses the dynamics of this plant as related to 

physical, chemical and hydrological factors. The types of mats of 

WH and its seasonal distribution patterns affected by wind are 
both used for a control strategy, which also comprises actions in 
the Lerma watershed. 

(1) 	 Instituto Mexicano de Tecnologia del Agua, Paseo Cuauhnauac 
8532. Jiutepec, Mor .. 62550 Mexico. 

(2) 	 Instituto de Limnologia, Universidad de Guadalajara. Apdo 
Postal 310, Chapala, Jal. 45900 Mexico. 

(3) 	 Disenos Hidraulicos y Tecnologia Ambiental, S.A.• Apdo. 
Postal 5-7, Col Chapalita. Guadalajara, Jal. 45000 Mexico 

* 	 To whom correspondence shall be addressed. 

Env1rc:maaratal Influences on the Early Phenolo;y 

of Ikmoec:ious Bydrilla in Lake Ga.aton 


Cbad R. Coley' and. stratford B. ~ay 

Crop Science Department 


Horth caroliDa state university, Raleigh, HC 27695 


ABSTRACT 

PreUwiaary evaluation. in the .pring of 1994 at Lake c:a.ton, 
Horth caroliNl &DIS Virq1nia, have .hewn re.latiODahip. betveen 11011
vater interface t.aperaturu a:nd. :.onoeciowa llydrilla tuber and 
turion 9e.:r..i.Dation. Propaqul.. collected frOJI t.he 1-11 depth v.re 
cicrraant up to 12- C. TUrion doraancy va. ):)roken at 139 C, a. 
evideDcecl J:t:t the presence of elongation. TQl)er donaancy va. broken 
at 1'- C .. evidenced by the pre.ence of swollen apices. Sboot 
elongation incr...ed with rising water taperature. until ~ 
fro- the hydrosoil. After emergence from the hydro.oil, light
plDetration appeared to be the over-riding factor re;ul.atihq 
f'lI:z:tb.er IIhoot. elongation. 
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Long-term Competition Between American Lotus 
and Eurasian Watermllfoll 

by Joe A. Snow', A. Michael Smart' and Gary O. Dick' 

, U S Army Engineer Waterways Experiment 
Station Lewisville Aquatic Ecosystem 
Research Facility, Lewisville TX 

• ASci Corporation. lewisville TX 

Abstract 

Competitive interactions between American lotus (Nelumbo lutes) and Eurasian 
watermilfoll (Myriophyllum spicatum) were Investigated over two growing seasons in 
an earthen pond. Forty 1m-diameter (O.20m deep) sediment containers were planted 
with various combinations of both species. lotus was unaffected by the presence or 
absence of watermilfoil and where it was successfully established. lotus was 
dominant. However. lotus could not be established in depths greater than 1m. These 
depths were dominated by watermilfoil. 

~ Bialol'Y of Southcm Naiad 
in Southweat Florida 

Jolm R. eanni,:a LuIo de La Yep IDd H.P. AJ.l&ire 

Southem naiad (NQj4J qllndaluptm.rll) is the aquatic ~ mOR frequently 

CDCOUntcl"lG at undesirablc lcvcll in COItallOUtbwcst Florida. eomplllbly little ocoloP=aJ. 

iDformatioD is available for thiI apcc:icl. Our objOC'livo wu to charaI::torize tile ~ 

biolol'Y of southern naiad with the intent of cl.efininS a "weak point" i.e ia life matory. 

U1:Wzlng thiI type of strateI)' may help aquatic plant D1I.DIpn c:I.evc.lop mOR effective 

Itratcpca for control Preliminary ruulu ind.icata Jisht i.etcDlity u a key factor rcauJatinl 

aeod ,erminatioD in vitro. Southern DI.iId tlowen were most abundant from January throuab 

ABSCISIC ACID INDUCES CHANGES IN GENE EXPRESSION DURING LEAF 
DEVEIJ:IP.MENT IN THE AQUATIC KACROPIIYTE, PO'tAMOGETQU NODCSYS 

Doreen Gee, USDA-Aqricultural Rea.arch Service, Aquatic Weed 

Control, Laboratory, Sectlon of Plant 8ioloqy, University of 


California, Davis, CA 95616-8S37 


Application of ab8cisic acid (ABA), to the heterophyllous
aquatic aacrophyte ~ nQdQlul, induced the formation of floating
leave. vhile the plant vaa still aubmerqed. Bowever, not .11 
leave. ware relponsive to ABA and there vas a vindow of 2-4 days
when I~8 leave. vere re.pon.ive to ABA treatment. Experiment.
with C labeled-ABA shoved that ABA tranalocated to the nodes. 
To attempt to elucidate the mechanism of the ABA respon.e in leaf 
develop.ent, a eDNA library va. prepared trom 12 hr ABA-treated 
plant. and .evaral clone. that were lnduced by the ABA treatment 
from the actively qrovinq ahoot tipa were ieolated and 
character1zecl. 

• 
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" 10m. Ohemical and Biochemical Cha~acteristios of lia Lak.s in 

Horthv••t Bill.borou9h Count1 (Plorid.)" Andrev L.•••••11. 

Patrioi.H. Dooris, .nd D.an'. H.rt1n, Institute for Environment.l 

Studies, Department ot Chemiatry,Univers1tl of South .10rid., 

T..... PL 33620-5250. 


We revisted and res.mpled e1x lakea th.t ve h.d atudied previously

[D. P. H.rtin, D.H. Vietor, .nd P.H. Door1s, W.t.r ae•. 10:65·69 
(1916)J for the effects of .rtifici.l aU9ment.tion. Simple. vere 
.nl11sed for the u.u.l ch.mical con.tituent., .nd brdr1ll. 
bio••••r. vere run. Previously, three l.ke••hoved good pot.nt1.l
for hrdr1ll. 9rovth, .nd it h.d infe.t.d one l.ke (L.ke ••ddleb.ck)
vhere it i. nov under control by m.an. of herbivorous fi.h. L.ke 
8t.rv.tion .hould h.ve been inf•• ted on the basis of v.ter b.rdn••• 
• nd nutrient levels, but 
hrdr111. v•••b.ent, .nd remains .o,prob.bly bec.u.e of n.tur.lly
hrdrU 1& 1nhibi tors. The u •• of Hauch. d1.;rall\l to denote chemic.l 
d1fference. viii be discu.sed. 

Monitoring Physiological Effects of Triclopyr and Fluridone on 

Non-target Aquatic Plant Species 

Susan L. Sprecher' and Anne B. Stewart2 


'US Army Engineer Waterways Experiment Station, Vicksburg MS 


2AScI Corporation, Vicksburg, MS 


Physiological assessments allow identification and 
comparison of herbicide effect among susceptible and tolerant 
non-target aquatic plants. Eight days following triclopyr 
treatment at 1 mg/L for 12 hr or 2.5 mg/L for 24 hr, peroxidase 

enzyme activity increased significantly in the target species 
Myriophyllum spicatum, but not in tolerant Vallisneria americana, 

Elodea canadensis and Potamogeton pectinatus. Exposure to 2, 10, 

or 25 ~g/L fluridone for 90 days produced changes in Fhlorophyll, 
carotenoid, and phytoene pigments, and in rates of photo
synthesis, respiration and carbohydrate production, that were 

related to levels of herbicide tolerance in P. pectinatus, P. 
nodosus, Heteranthera dubia, and V. americana. 

Kffect. of FlurprLm1dol on ~be Growth and carbohydr.~e at.tu. 

ef auraeian ••termilfoil 


Lind. I. Neleon 

ua Army .nii~ waterway.....rimeftt .tat~on, Vi.k.bu~9' He 


Studle. were conducted in SI-L .~&rla under controlled-enyLron.ent 
concUtion., "0 eyalu.~e 9rOV'loh re9\l1a~or etfeot. of flu.r:prJ.&t.dol _ J:u~aai&ll 

.a"ermilfoil c«yrio,phyllu. apicacu.}. ~rea~nt. LDclude4 tlur.p~~Ldol 
conoentratLon. ran,1nv from 0 to 100 ~9/L .i~h e.po.w~ t~a Yarr~n9 tco. 
o.as to 28 clay.. IxtllDcUn9 the Uu.r:pr1mJ.dol ec:mtacn; ~L_ Lnc~aae4 the growth ., 
~itory r.apon.e. Shoota we~ 14-64' aborter than un~reat.d planta at 14 
»AT. ~rOWCh Lnhibi~ion parai.ted I. PAT tor plante expoee4 ~o 25 aDd 100 ~g/L 
flurpr1mJ.dol for 28 daya aDd aoo pilL flurpr1aldol tor 10 day.. Growth 
lnhlbited plan~a accumulated at&rch in .boo~. aDd root., .berea. plant. 
ah_Ln, 11ttle or DO ,rtN'Ah auppn••Lon did _t. ~Ir_~". "hat _n 
eff.ctiv.ly .uppr••••~ .hoot length accumwl."ed wp to ••, .oce total 
none"ructural ca"'bohyc:ka~e eOlllp&%'ed "0 untr.ated planta. Sboot and I:oot dry 
welVbt bloma•• were unaffeated by flurprLaldel. 
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Random Amplified Polymorphic DNA (RAPD) reactions can identify the 

hydrilla biotypes found in the U. S. 


Frederick J. Ryan 

USDA ARS Aquatic Weed Lab 


Plant Biology Section, Robbins Hall 

University of California, Davis, CA 95616-8537 


The Random Amplified Polymorphic DNA (RAPD) reaction is a method of 
generating genetic markers for organisms, and is, in a sense, a genetic 
fingerprint. The RAPD reaction has been carried out with 60 primers, with 
different accessions of monoecious and dioecious hydrilla from the U.S. Two 
primers have been found which distinguish the monoecious biotype from 
the dioecious. The RAPD reaction has been used in conjunction with patterns 
of isoenzymes and tuber proteins to identify the biotype of new infestations of 
hydrilla. This method can also be used to measure genetic variability within 
these biotypes, and identify alien biotypes of this plant. 

TUESDAY, JULY 12, 1994 
1:15 PM - 3:15 PM 

SESSION IV 
PREVENTING AQUATIC WEED INFESTATIONS 

NoDindigenous Aquatic Weeds As Biological Pollutants ill the United States. Randy O. 

Westbrooks. USDA APHIS PPQ. Whiteville, North Carolina. 


Most plant species that have been moved beyond their historical ranees by man survive only 

under cultivation or are benign in their effects on narural ecosystems. Introduced species that 

do threa!en the biodiversity of natural areas and/or production capacity of developed or 

agricultural. ecosystems are c:alJed biological pollutants. Two introduced aquatic plants that 

have become biolopcal pollutants in the United States include floating water hyacinth 

(EichhonUa crtlSSipu) and bydrilla (HydrilJQ wnidllala). One objective of APHIS PPQ is 

to prevent the entry and establishment of such foreign weeds into the United StaleS under 

authority of the Federal Noxious Weed Act (94 taxa are listed as Federal Noxious Weeds; 

including 16 aquatic species). ReJUlatory strategies that are used to achieve this eoa! include 

~ productioa of weed free commodWe:s for export to the Uaited States, 

preclearaDce (inspection of hieh risk commodities at foreign ports of export), exdusioD 

(mspection at U.S. ports of entry), early detett1oa, CODtaimnent and eradkatioD (of 

incipient infeswiollJ within the United SWCS). Presently. 10 Federal Noxious Weeds are 

beine eradicated from 14 locations in the United States through cooperative projects with 

affected states. The eradication of hydrilla in the Imperial Irrigation District in southern 

California (almost complcled) stands as one of the program', succ:ess stori.e.s. Another 

success story has been the detection and elimination of a rhizomatous form of wild red rice 

(Oryzll niflpogon) from a small infestation in the EYel'ilades National Park in south Florida. 
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Aquatic Weeds Intercepted by the U.S. Department of 
Agriculture, Larry Fowler, Regional Botanist, U.S. Department 
of Agriculture, APHIS, PPQ, Brownsville, Texas. 

The Federal Noxious Weed Act (FNWA) of 1974 lists 17 aquatic 
taxa. Of the seven FNWA taxa intercepted, Ipomoea aguatica, 
Water spinach, is encountered most frequently. It has been 
intercepted from 23 countries in both h~mispheres, mostly.as
seed in airport passenger baggage. It ~s known to occur ~n the 
states of California, Florida, Texas and Hawaii. The most 
common avenues of entry for aquatic weeds are passenger baggage 
and seed contamination. For every 20 FNWA weeds intercepted, 
about 17 are terrestrial, one will be parasitic, and three are 
aquatic. Officers of the USDA-APHIS-PPQ have seized 2,551 
illegal importations between 1985 and 1993. 

Water Spinach (Ipomoea aquatica): a crop in California, a weed in Florida; How 
it relates to the Federal Noxious Weed Act 1974. Kario Rodriguez, U.S. Dept.
of Agriculture, APHIS, PPQ, DED, Hyattsville, MD. 

Water Spinach is listed as a state noxious weed in Florida. Due to its 
aggressive nature and ability to spread quickly over vast areas, water spinach
has caused concerns that it may invade the Ever,lades; impending catastrophic
damage to the environment. Water spinach's ab11ity for rapid growth and 
adaptability provide the advantage to outcompete native vegetation, clog and 
impede waterways, and infest rice and sugarcane fields. However, water 
spinach is considered a food crop in California and Hawaii. Growers in 
California are causing problems by shipping water spinach seeds into Florida. 
The state of Florida may impose penalties on market owners receiving the seeds 
in Florida but have no authority to deal with the exporters in California. 
Florida has asked APHIS for assistance to address this problem under the 
authority of the Federal Noxious Weed Act of 1974. 

Florida's Noxious Aqua1ic Plant PreveDtioD ProlnuD. 

William E. Caton, Bureau of Aquatic Plant Management, Department of 

Environmental Protection, Tallahassee, FL 


Because of its semitropical climate, Florida has been particularly susceptible to the 
establishment of non-indigenous aquatic plant introductions. Many non-indigenous aquatic 
plants have been introduced into Florida through a variety of means, e.g., plant fanciers, 
aquarium plant businesses, discharge of ship ballast, agricultural interests, and government 
agencies. Between 1980 and 1993, $114 million in public fWlds have been spent in Florida 
to control waterhyacinth, waterlettuce and hydrilla in public water bodies. 

This presentation will focus on the history of Florida's non-indigenous aquatic plant problems 
and the regulations designed to prevent the introduction and spread of noxious aquatic plants. 

Screening Criteria for Potentiallv Invasive Nonindigenous Plants: A Florida Model. 
BURKS. K. C., M. E KANE. and G. IUBINSKY. Bureau of Aquatic Plant Management. Florida 
Deparunent of Environmental Protection. Tallahassee. and University of Florida, Gainesville. 

. To evaluate quantitatively the invasive potential of diverse plant taxa. Florida is building a 

screenmg model thai draws on the technology of tissue culture. Initial studies have shown a strong 

positive correlation between a plant's regenerative capacity In !'lIra and its weed potential in nature. High 

regeneranve capacity was clearly exhibited. for example. b~' three known im'asives, Crassula helmsii. 

Hygraphila pah·sperma. and Limnaphila sessllijlara. Specific resuits for tested species will be presented, 

along \\;th a discussion relating the data to other criteria used in scoring potential high-risk exotics. 
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TUESDAY, JULY 12, 1994 
3:30 PM - 4:45 PM 

SESSION V 
MANAGEMENT STRATEGIES AND TECHNIQUES 

Sbort-Tera Su:.mer Dravdown as a Potential Tool tor 

Ranaqaaent ot MonDacious ~illa 


Anqala G. poovey' and Stratford H. by 

Crop Science Department 


North Carolina State trniversity, .R.alei9h, Ne 27695 


ABSTRACT 

TalJting vas initiated in 1993 1n outdoor ...ocos.. to evaluate 
a short-term, sua:aar draVdown for aanaq..-nt of IIOnoacious 
bydrilla. Plante expose<l tar only One week rehydrated quic.kly aDd. 
bad UlqLuW .ubstaDtially by six weaka aftar re-Uooclinq. lU.ther 
three or tour weaks Of exposure significantly suppressed. botJ:l 
".,atativa reqruwth and production of tubers aDd turions. Plant 
recovery vas pourer when plants ware qrown in leJte sand. than 'When 
l)'%'UWn in a silt loa:a hydrosoil. The ruults of this study 1N99..t 
that a S1.Dllll.4lZ' dZ'avduwn uf three to tour weaks d.uration may break 
the qrawth and reproductive cycle of aon08cioua hydr1l1a. 

ANALYSIS or COPI'ER IN AQUEOUS SYSTEMS 

Emily Deaver and JOM H. Rodgcn. Jr. 


University of Missilisippi 


Copper is u~cd in aquatic plaut manl&gcmcnt for control of a variety of nuiWICc 

vascular and nonvascutar plant. .. , Analytical measures of COfII'ICr in these shuations arc 

valuahlc f(lr I) undcDUoding ellicacy. 2) monitoring copper rcrsistcnce and fate. and 3) 

evaluating poteJlUaJ rUb to aon-lar&ct a.pccies. Measurements of total copper give no 

indication of the hioavaiIablc fracti(m. Approaches such as coJJJ)'lUl.cr modeling coupled with 

anatytical/biological mcthod~ such L'i AA, ISE, ICP t ASV and bioassays contribute to 

resolution of this dilemma. 

http:coJJJ)'lUl.cr


Restoring Lake Jackson, Osceola County, Florida 

Mikel W. Hulon, Florida Game and Freshwater Fish Commission, 
Kissimmee, FL. 

Abstract: Lake Jackson (1,020 acres), located in.Osceola County, was overdrained 
by man-made canals in the mid-1950's to allow for agriculture activities. Water 
levels decreased dramatically and annual fluctuation was severely restricted. 

During the past 30 years aquatic plant communities have continued to increase in 
density forming monocultures of pickerelweed (pontederia cordata), duck-potato 
(Sagjttarja lancjfolja) and cattails (~spp). Organic substrate two to three 
feet deep, comprised of dead and decaying plant material has built-up on the lake 
bottom and eliminated productive fisheries habitat. 

The goal of this restoration project is to restore desirable aquatic habitat and 
reestablish a quality sport fishery in Lake Jackson. Restoration activities 
include: building a water control structure (5650,000), degrading and 
backfilling 10,000 ft of levees and canals ($250,000), conducting a muck removal 
operation on 32,000 ft of shoreline ($1,000,000) and aquatic plant management 
(S100,000). 

HABITAT RESTORATION USING SONAR* IN A WATERfOWL MANAGD1ENI 
WETLAND. David P. Tarver. SePRO Corp. 

Lake Seminole. Chattahoochee. Florida is a 37.000 acre 

reservoir regionally and locally important for navi~ation. 


waterfowl hunting, fishing, flood control and recreation. 

This resource has become dominated by hydrilla. giant 

cutgrass, water hyacinth and other exotic aquatic plant 

species. 


Desser Slough. a ~ mile long, 1:0 acre inlet had become 

heavily dominated by hydrilla and gian~ cu~grass and'of 

little waterfowl value due to limited aquatic flora 

diversity. The three year habitat restora~ion project. 

designed and funded by the Corps of Engineers. DowElanco. 

and SePRO Corp., included Sonar for hydrilla control and 

Rodeo* for giant cutgrass control followed by na~ive flora 

plantings. Report included flora nutritional values for 

waterfowl and wood duck nesting success. 


*Trademark of SePRO Corp. 

*Trademark of Monsanto 
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WEDNESDAY , JULY 13, 1994 
8:30 AM - 12:00 PM 

SESSION VI 
MANAGEMENT STRATEGIES AND TECHNIQUES 

Evaluation of Copper Her~icides for the Control of Waterhyacinth 

(E~ChhOrnia craslipea) Ken Langeland, Brian Smith, and Neal Hill, 

IFAS Center for Aquatic Plant., university of Florida, Gainesville. 

FL. 

Her~icides currently used for waterhyacinth control cannot be 

used witbin certain distance. of domestic weter supply intakes or 

if they are, use of water is restricted for certain periods of 

time. copper-containing herbicides can ~. used in domestic water 

supplies without sucb restrictions. Therefore. copper-containing 

her~icidee, Komeen- and CUtrineS were evaluated for tbeir ability 

to control waterhyacinth. Komeen. or CUtrine· were applied to tbe 

foliage of waterhyacinth held in lOO-ftZ PVC frame. at rates of 

2.4, 5.4, 7.2, and 10.8 lb elemental copper per acre. Silenergy4, 

an organolilicone adjuvant, and X-77., a nonionic surfactant, were 

allo evaluated. Copper rate was the only variable tbat influenced 

waterbyacinth control. Two applications of copper at 2.7, 5.', 

7.2, and 10.8 lb per acre provided 17, 61, 71, and 8St control of 

waterhyacinth. This study suggests that copper-containing

herbicides have potential for manegement of waterhyacinth in 

drinking water reservoirs. 

EVALUATION OF EICCHORNIA CRASSIPES CONTROL STRATEGIES IN I.AKE 

CHAPALA 

Gualberto Limon M. (1) *; Eric Gutierrez (2); Pilar Saldana (2); 


Jesus Rodriguez P. (1); and Ruben Huerta (1) 


ABSTRACT 

The magnitude and complexity of the water hyacinth infestation in 

Lake Chapala required the development and evaluation of different 

control strategies. 


Using the available information, a mathematical model was adapted 
to simulate growth and control of this plant. The model provided 
information on the control intenSity needed and the evolution of 
the water hyacinth infestation under different intensities. 

Several control alternatives were deSigned, varying the 
composi tion of chemical and mechanical means, as well as the 

duration of the control period. The model allowed comparison of 
the different options and contributed to a better use of the 
available resources for this program. 

(1 ) Disenos Hidraulicos y Tecnologia Ambiental S.A A d 
Postal 5-7, Col Chapalita. Guadalajara, JaL 4'5000 M'e'Xic~ o. 

(2) 	 Inst~tu~o Mexicano de Tecnologia del Agua, Paseo Cuauhnauac 

8532. J~utepec, Mar .. 62550 Mexico. 


* 	 To Whom correspondence shall be addressed. 
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Integrated Control of Waterhyacinth with Weevils 

and Paclobutrazol 


Thai K. Van and Ted D. Center 

USDA/ARS Fort Lauderdale, Florida 


Abstract; Weevil infestations increased leaf mortality rates. 
This effect was more severe and led to complete waterhyacinth
control by weevils in high plant densities when intraspecific
plant competition was high. However, at low plant densities 
simulating a regrowth or colonization situation, waterhyacinth 
partially compensated for weevil feeding and survived. 
Combinations of weevils with the growth retardant paclobutrazol 
gave complete control of waterhyacinth regardless of plant 
densities. The combined effects were synergistic, with 
accelerated leaf mortality rates exceeding production rates 
leading to plant death after 4 months. These results 
demonstrated the potential for enhancing biological control using 
integrated strategies. 

REMOVAL OF TRIPLOID GRASS CARP USING FISH MANAGEMENT BAIT (FMB) 

Craig T. Mallison. Rue S. Hestand, III and Boyd Z. Thompson 

Florida Game & Fresh Vater Fish Commission. Eustis, Florida 

ABSTRACT 

Fish Management Bait (FHB). a rotenone-laced food pellet. was tested in 

hatchery ponds and seven central Florida lakes to evaluate its potential for 

removal of triploid grass carp (Ctenopharyngodon idella). Initial 

applications of FHB were successful when water temperatures exceeded 23·C. Up 

to 79% of the triploid grass carp were removed from hatchery po~ds and 69% 

were removed from a 0.5 hectare lake. In lakes ranging from 38 to 152 

hectares. 119 triploid grass carp were removed. Secondary applications of FMB 

were less effective and each test removed less than 15% of the fish present. 

Removal of non-target fish was minimal (primarily forage species) and no 

wildlife was visibly affected. FHB showed promise as a practical tool for 

triploid grass carp population control. 

AMVa/8TOCX Simulation. ror EXamin.tion or tha Bftact. of Sit. 

Conditions on plant control by Gr••a C.rp 


by 


R.M. Stewart and W.A. BOyd 

USAE W.t.rway. Experimant St.tion 

TIla .a.xc1l/8'1'OCK 81J1n.ll.tion .OCS.l, d.v.lop.d. by the waterway. 
Bxperimant Statlon tOr the Aquatlc Plant control aa.earch Program,w.. u.ad to axamina tha attact. ot import.nt .ite conditlon. on 
lavals of plant control by gra•• carp. sita condit1ons .xamined 
wara plant .pacie., ov.rwintaring bio.... lav.l., ••••on.l 9rovth 
r.tes, maxilllWll hio.... level., and qra.. c.rp .tockin9 .iaa, 
eli.per.al pattarns, and. mort.lity and ••c.p..ant r.t... Result. of 
••na:l.tivity analy••• tor aach ot th••••it.e condit.ione will be 
pre.entad and axamined in terma ot th.ir potant.1al contribution to 
v.riability in control lavel. observed trom ot.herwi.e .imllar grass 
oarp .tocking efforts. 
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An OV.~.. on Curr.nt Biological Control 

Re•••rch for the M.an&gu.nt of Aquatic Plant:l: 


By 

Alfr.d F. eofranc••co l , 

Kichael J. Grodowit:zl, a:nd 


Ted. Cenc.r'

lU.S. ~ Corps of Engineer. 

W.terways Experiment Sta't1on, 


Vicksburg, Kississippi 


'USDA-ARS Aquatic Plant Control 

Re••arch Center. 


Fort Lauderdale Florida 


Ov.r the last 35 year., the U.S. Army Corp_ of Engine.rs .04 the U.S. 
D.p.rc.ent of Agriculture have cooperataG in ra••arch on the biological 
control of • uumber of problem plane.. Thb coop.ration hu lead to the 
introduction of twelve biological control a,.nts which have .ignificantly 
impacted noxious aquatic plant populations. currently, ra.earch .fforts are 
focusing on the d.velopment of re.ourc. aana,...nt t.chniques to incr•••• th. 
active use of biocontrol agents at the oper.tional lev.l, &I well as the 
development of n.w agent.. Active r ••••rch proj.ct. are b.ing con4ueted on 
th. following target plant.: Nydr!ll. yer;icill"., Myriophyllum spiCAkYm, 
Melaleuc. guinqu.n.ryi•••nd Ix4aI~. To date, four in.ect biocontrol 
.gent. have been rel•••ed on Hvdrilla verticill.t. in ei&ht states. The 
rel.ases began in 1987, with over 3.5 million individual. b.ing rele..ed. One 
of these agents, Hydr.}}!, pakist.n•• (a fly from India), is establish.d 
throughout peninsular Flor1da and portions of Alabama, Texa., and Louisiana. 
Another agent. Hydrelli. b.lsiun.si. has b••n r.l....d in both rex.. a:nd 
Florida, but it••stablishm.nt has only be verifi.d in Texa.. An endemic 
p.thogen is also being ex~ined chac hal .isnificantly,impact.4 bydrilla in 
pond. Iwdi.s. Ilesearch 11 baing conducted to exaaiM both native and exot1c:. 
weevil biocontrol asents of Myriophyllum 5pica;um. lb. native weevil, 
iubrychippsis l,conkei, has been a,soCiated with significant declines of 
milfoil in Vermont, New York, and KiUDe.ota. the exotic v••vils froa China 
are beinS te.t.d for host specificicy in U.S. quarantine facilieies. 
Helaleuc. Quinqueneryia, an introduced tr•• from Au.tralla, ia cauaing .aver. 
problems in Florida. Two insect biocontrol .gents that cause defoliation of 
MelaleMet trees are belng acud.ied in U.S. quarancin. facilie1e, and it is 
expected that at le.st On. of the.e agents will b. r.l••••d within the next 
ye.r. In addition, och.r ag.nta which .ttack various part. of the H.laleMeI 
tree axe being .xamined 1n Australia 50 • complex of as.ntl c.n b. identified.. 
a••••rch on b1ocontrol aA.nt. of IlARl ~ i. atill in the overa.as .urvey 
phue. A nl.llllb.r of poteneLal agent. have been founG and a priority scre.ning 
list is being developed. 

Use of Native Aquatic Plants for Control of Nuisance Species 

in GunJcnviUe Reservoir. Alabama 


'R.D. Doyle and 'R.M. Smart 

IUS Army .En&iDcer Warcrways &perimcnt Station, Lewisville. TX 


Establish.mctlt of beneficW native plants in areas subject 10 infestation by nuiunc:e 
apccies may ameliorate the neptivc impact of the nuisance species. Nuisance species often 
form a dense canopy or mat It the surface and Deptive1y impact the ecological and economic 
values of a la.Ia=. In Guntenville this powth (orm is exhibited by the non-nativc Ewuian 
wate.rmilfoU and nuisance. albeit native, mat-forming cyanobacteria Lynabya. Native 
emeqent and submersed plants wen: able 10 compete with these nuisance specic:.s for light 
and sediment nutrients. Plots of atablilhed natives 'NCl'e shown 10 significantly suppress the 
re-powth of watennilfoU and to decreue the standing biomw o( Lynabya. 
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LABORATORY EVALUATIONS OF FLURIDONE FOR CONTROL OF BYDRILLA AND 

EURASIAN WATERMILFOIL. 


M.D. Netherland and K.D. Getsinger 

US Army Engineer Waterways Experiment Station 


Vicksburg. MS. 


Laboratory studies to determine fluridone efficacy versus hydrills 
(Hydrilla verticillata( L.f.) Royle) and Eurasian watermilfoil (Myriophyllum 
spicatum L.) following various treatment rate and half-life (tl~) scenarios, 
and static exposures to very low initial treatment rates (0.25 to 5.0 ~g/L) 
were conducted. Results suggest that high treatment rates (100 ~g/L) followed 
by short half-lives (7 to 10 dl are much less effective than lower treatment 
rates (25-50 ~g/L) followed by longer half-lives (21 to 28 dl. Moreover, 
results indicate that fluridone concentrations as low as 1 ~g/L can 
significantly inhibit chlorophyll, photosynthesis and biomass production 
compared to untreated control plants. Results will be discussed as they apply 
to observed fluridone dissipation in the field. 

Preliminary B'n.luation of Water Exchange Characta:ristica at I.ai:e 
Gaaton and Implications for Ber~icld. Efficacy 

straUOrciltay·, steva Hoyl., Chael COley, and Anqela Poovey 

crop Science Department 


Horth carolina Stat. University, Raleigb, HC 27695 


»STRACT 

Bar~icida efficacy on aonoecious hydrilla and other aquatic 
veq.tation in' JAk. Gaston has been at .st marqinal. stucU.. wva 
initiated usinq Rhodamine WT dye to evaluate the vater exchange 
characteriatics in s.veral dUfuentlake environment. anel estiaat. 
the potential for loss of herbicide. from traated sites. Dye half
life ranged from about two hours in the river run ••ction of the 
resarvoir to approxiaat.ly six hours in areas that wer• .ore 
isolated. frcra the wind. and. wav. action on the ...in body of 1:I\e 
ruervoir. Thes. data suqqest that ",ater exchange ..y reduce 
ef'ficacy in aany ar... of LeJc.. Gaston. . 

Phenological Timing of Control Technologies for Eurasian Watermilfoil 

John D. Madsen 

U.S. Army Engineer Waterways Experiment Station, Lewisville Aquatic Ecosystem 


Research Facility, Lewisville, TX. 


The timing of control can be optimized to coincide with low points in starch 

storage of target species. Carbohydrate dynamiCS of Eurasian watermilfoil 

(Myriophyllum spicatum) populations were studied over a three-year period in ponds at 

LAERF. From these studies, it was determined that two control points were found for 

this southern population, the first occurring from May through July, and the second 

occurring in October or November. These coincided with peaks in autofragment and 

inflorescence formation. In comparison, published information for northern populations 

exhibited only one control point, occurring from May through July. 
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Progress on Eradiea~ing Ca~elaw Mimosa in Florida 

David L. Sutton and Kenneth A. Langeland, University of Florida, 
IFAS, Fort Lauderdale Research and Education Center, and Center 
for Aquatic Plants, Gainesville. 

Abs~rae~ 

Catclaw mimosa (Mimosa pellita Humboldt & Bonpland ex Willdenow 
var. pellita) is being controlled with herbicides on five sites in 
Florida. Three of the five stes are within the parameters of an 
eradication program that calls for no new seed production for at 
least 10 years. These three sites have had competing vegetation
removed and all catclaw mimosa is removed as it germinates. The 
two other sites are under intense control programs, but the volume 
of competing vegetation, which is being removed, has made it 
difficult to find every catclaw mimosa plant in the area. These 
last two sites should be within the parameters of the eradication 
program in the next 6 to 12 months. Detection and delineation 
surveys will continue as well as extension efforts to locate any 
new infestations. 

Effects of Sub Lethal Doses of Gar-Ion 3A and Komccn on Canopy 
Structure of Myriophyllum spicatum 

Lars W.J. Anderson 

USDA! ARS Aquatic Weed Control Re$C.llJ'ch 

Laboratory, Plant Biology Section, University of 

California, Davis, CA 95616 


Established cuttings of M. spicatum were exposed to 0., .OS, .1.•.25. 
and .5 ppmw rriclopyr or Cu a... one-time appl~catiomi for 14 d: 
Vertical diliuibution of biomass, branch producnon as well as light 
penetration through the lOlal canopy were affected at >0.1 ppmw 
Giliion 3A 45 DAT. Lower concentrations of triclopyr produced more 
lemporary effects on thc canopy. Komeen produced transient effects 
from which planl recovered by 45 OAT. Results suggest that sub 
lethal rate could be used to alter canopy characteristics without 
complete removal of plant populations. 
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ALTERNATE PAPERS 


Hydrilla Control Program in Mexico 

M.C. 	 Ovidio Camarena Nedrano. Instituto ~Iexicano de Tecnologia 
del Agua, Jiutepec, ~orellos, Mexico. 

Since hydrilla was introduced in the irrigation district during the eighties ~~e, t~e pest 
has been increasing. In Baja California, the control was started in 1985 with triploId 
grass carp with excellent results. In 1993, an integral control program was started in 
Tamaulipas with diploid grass carps as the basic method (at least 13 kglkm after 
mechanica{ control). This year, there are 40,000 carps to be stock in the Tamaulipas 
districts canals. 

A diagnosis of pest source is being carried out in ~rave River and F~ien~ship and Falcon 
dams as well as of the grade of dispersion oh hydnlla to other districts In order to 
develop a national hydrilla management program. 

Still sampling hydrilla tubers 
don't we ever learn? 


Alison Fox and Bill Haller 

IFAS Center for Aquatic Plants 


Gainesville, FL 


Populations changes of hydrilla propagules are notoriously 
difficult to detect, because of their clumped distribution and 
the small size of most samplers. Learning to manage these 
propagules becomes more important as techniques for consistently 
removing, and potentially eliminating, mature plants improve. 
preliminary tuber sampling in Grassy Lake, GA, compared a USACE 
sampler (625 cm2) and 10 cm diameter core sampler (78.5 cm2). 
Means were similar (75 tubers m' 2) but the larger sampler showed 
half the variance, and with 50 samples could detect a population 
change of sot compared to only a 90% change with comparable 
cores. Further calibration and comparisons of samplers and sites 
is in progress. 
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The Effects of Triploid Grass Carp and Sonar Treatments on 

Aquatic Plants in Lake Yale 


Rue S. Hestand. III, Boyd Z. Thompson, and Craig T. Mallison 

Florida Game and Freshwater Fish Commission, Eustis, Florida 


ABSTRACT 

This study was conducted to determine if triploid grass carp 

(Ctenopharyngodon idella) could control hydrilla (Hydrilla verticillata) 

regrowth in a large lake without detrimentally impacting submerged native 

plants. In July 1987, 5,600 triploid grass carp were stocked on 81 hectares 

of hydrilla located in the south end of Lake Yale (1,636 hectares, Lake 

County, Florida). Hydrilla had expanded to 90 hectares in the south end of 

the lake by December 1987 and to 1310 hectares or about 81 percent of the lake 

by the end of 1991. A total of 21,145 triploid grass carp (13(hectare) 

were stocked from 1987 through 1990. The stocking rate adjusted for mortality 

was 11,280 or seven/hectare (nine/hectare of hydrilla) which had not stopped 

the spread of hydrilla in Lake Yale. The continued expansion of hydrilla 
, 

resulted in the need for Sonar (fluridone) treatments in 1992 and 1993 that 

virtually eliminated the hydrilla. Following the 1993 treatment the grass 

carp have severely impacted the remaining submerged plants. 

Eger;a dtnsa: Problems and Potential Solutions for the 
Sacramento Delta 

Lara W.J. Anderson· and Suzanne Fellows 

USDAI ARS Aquatic Weed Control Resean;b 
Laboratory. Plant Biology Section, University of 
california. Davis, CA 95616 

Eger;a densa has proliferated dramatically in the Sacramento Delta 
over the past three years and now impedeR rcueational and 
commercial activities. Preliminary small-tank studies with three 
copper-based berbicides (CuS04, Komcen and carthtec) showed that 
Komeen provided superior copper uptake and reduction in biomass. 
Operational use of any herbicide will require proper timing and 
placement due to net-flow and tidal cycles in the Delta. Auociated 
dissipation studics in small-volume containcrs did not reveal any 
significant differences in half·lifc of total coppcr between CuS04 and 
Euthtec; Cu persisted longer in the absence of soil, particularly 
when derived from Komeen. 
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