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MECHANICAL CONTROL
oF AQUATIC WEEDS
Of the various cla6ses of aquatic plant
controls. mechanical colltrcl is the most energy intensive to impleEent. Heavy duty

CAINESVILI,E, FLORIDA/U.S.A.

The Center for Aquatic Weeds ofthe University oI Florida is the State's lead agency
for developing and coordinaling research

elforts to co[trol [oxious plsnts. Located

i[

Gainesville. Florida, the Centet learures
offices, laboratories and suppor.t fsuilities
lmm which scientistsin several disciplines
operate. Botanists, hydrologists,biologists,
en8ineers, chemigts, a8ronomists and entomologirts, as well as scientists from
other departmetrts, conduct reeearch under
the augpices of lhe Ce[ter.
Cooperative regearch r.t'ith Etate attd federal department is also co[duded at the
Center, In a Cooperative Agreerflent with
the United States DepsrtEent of Agriculture, the Center is:
1) evaluating new compounds for aquatic
weed control {Dr. W,T, Hallerl
2] evaluatirg the effects of water and
substrate on hydrilla growth (Dr. D,E. Cad-

Wales is drained by a system of channels,
the total length of which is estimated to exceed ?o,0oo km, [ln his review of currellt
mechanical controls, Price names several
European companies which produce weed
cutting and harvesting Inachines used lor
lt'aterrvay and bank weed coltrol,]

field)

Mechanical colrtrol systems have been
ihe subiect of recent studies iIINorthAmerica and in Europe, Some weed specialists at-

3) investigatiog the interr€latioIships
betweeo periphyton, algae and macto-

6) ueing electrophoreris to determine the

identity of bio- and ecot!.pes oI aquatic
weeds [Dr. R. Waitr]

7l investiSating the use of an aquatic
grasshopper IPardpoynx sppJ for hydrilla
control IDr, D. Habeckl,
Among on-going Center rcEearch iE that
corducted by Dr. Jerome V, Shireman, fish
biologist, and his associates, R, Rottmann
and R. Aldridge. Shireman is particularly
recogtrized for his work on the grass carp,
Ctenophoryngodon idelio, and the hybrid
cross between the grass carp alrd the bighead carp. At the Cetrter's Fish Culture
Laboratory, (a complex oI buildings, tanks
and pondsl Shircman, Rottmann and AIdridge are investigaiing bethods for the
aftificial BpawniDg and culturing ofthe hybrids in large numbere, The sterile hybrids
have the potential for controllitrg hydiilla
and other problem wstdr plants. Because
the hybrids are sterile, thee is little charce

of their

reproductive competition with

native fish.

phytes {Dr. L.M. Hodgsonl
4l surveying aquatic weeds for viral infections [Dr, f.R. Edwa.dsoD]
5) studying competition amotrg aquatic
plarts IDr. D.L, Sutton)

tribute interest in mechanical control to the
heiShtened public concern about the use of
chemical controls and their potential effects on aquatic ecosystems. Others do IIot
rrsnt to rely on bioLogical controLs using
exotic species which mav compete with nalive species. Other researchers believe carefully integraling all of these nontrcls has
the best chance io reduce explosive plant
growth lo natural and r$atrageable rales.

Ma[ipulrtion of the environment through
i[tegrated control [IPM] is in its infancy

and is being examined \ /orld-wide. However, mafly severe inlestations demsnd the
imnediate, tangible results provided by
the use of mechanical controls.

FIRST I.ARGE MACHINES
The first large experimental mschinery

'"

used to combat aquatic !!eeds ws6 design-

ed and built for ihe Army Corps ol Engineers in 1900, The mechanical conlrol device codsisted of a pick-up conveyor and
sugar cane crusher mouoted on a steam-

boat. lts job was to clear water hysciDth
faom the waterways of Louisiana. According to an article written iD 1938 bl W.E.

Wunderlich {with theNew C)rleano District
ol the Corps), this slow and cumbersome
machine was abandoned after only two
years oI operation iD favor of the quicker
and cheaper method of spraying arsenic on
the i[fested waterways. for 35 years, arsenical solutions were lhe main cotrtrol of

water hyacinths. Wunderlich wrcte, the
Conlinued on poge J
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machines, some large enough to hold tons oI
collected plants, use sheer force to push
pull, rake, stab, lilt, pound, squeeze, throw,
haul, bundle, load and carry away tons atrd
totrs of vegetable matter. Very high growth
densities lor aquatic "weeds' mean that o|1e
acre oflresh plant maBs carl weigh 150tons
and more. If a mechadical system could re-

move aD sverage of two acres of highdetrsity plant masB per hourfrom an infested 400 dcrc lake, the crew would still be
there five weeks later. Consider the thousands of lakes and uatold thousands ol
miles ofrivers and drainage Eystems which
require weed co[trol. For example, according to H. Price {19811, the 5,5 Dillion hectares of agricultursl land in England and
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AQUATICS Magazine is an informative,

four-color quarterly magazine, the official
publication of the Florida Aquatic Plant
ManageInent Society. It fealuaesarticles oir
aquatic plants and their control, parlicDl,arly
in Florida. Special feqtuIes deal with techniques oI corrtrols, new developments from
irduslry. article6 frorr rEguiatory agencies,
discussions oI legislative and administraiive

actions

rhich

affect aquatic weed control

*ports fmm the resarch communiry. AQUATICS is edited by Paul C.
and progress

Myers. Memberehip/subscdpfioDs cost orlly
$5.00 (U.S.l per year. According to Myels.
orders should be sert to Mr, Jim Mccehee,
Treasurer. Florida Aquatic Plant Matragement Society, P.O, Box 212. Maclenny, Florida 32063.
I[ additio[ to other rle!,,]s items atrd
aonouncementa, the lune, 1982 issue oI
AQUATIC.g teafuler the lollowing articles;
1l The Wotermiifoils of Florido by Anita

SALVINIA -- POSSIBLE BIOLOGICAL EFFECTS
ON FISH IN PAPUA NEW GUINEA?
Br. Dovid Cootes, Senior Ejologisl, Fjshe.ies Resa{rch ond Survey Broncfi,

Tiller. A review of the six Myriophyllum

DeportmeDt of Primdry Induslry, 8ox {17, Konedobu, Popuo NEw Cuineo.

Solvinio molesto was accidentally or intebtionally jntroduced inio the Sepik River
System of Papua New Guilea in the early
1s70s. The problems caused by the weed
inlestation v,.re deBcribed in 1s80 by
Mitchell, Petr and ViDer. The Sepik is a
buge floodplain river that djairls most oI the
northernpart of P.N-G, Very little sciettific
work has ever been done on the ver. Itr the

lowerreoches of the floodplain are numemus
ox-bow lakes, formed 6s the dver Eeandered
and changed its course, and a small numtrer
ol depreBsion lakes. Solvinio predomitrates in these lotic {still} waters. The weed
is reported to have caused many probiems
bul most have yet to be quantified.
In lg80 a pao8rsmme o[ control was initioted. It i8 led by Mr. P,A, Thoma6, Departrnent of Prima.y Industry, BMS, Wewak, P.N.G.In addition, FisherieE Research
and Surveys Branch of the Depsrtment of

Prirrary [ddu$try are dimcfly concer[ed
with the effects of the weed

oD the

lish ahd

fisheries of the arca. The weed does interfere with river tratrEport and the setting of
nets but it is not clear to what extent. Tfte
weed has aleo been blamed for the decline
of the local Ealted fish industry, based on

Tilapia [Oreochromis mossombicus], but
any attempls to relate thi8 declitre with sn
inc*ase io Soivjnie arc coniectural.
Researih has beeo u[dertaken to try to
find out exactly what effect the weed has.
Full results will be presented shortly.
Solvinio does have its ususl effect of
lowering in-water primsry production itr

permanently itrfested areas reEultitrB in a
reductioIl in oxygen levels. Benthic fauIIais
u6ually obliterated u11de!permanent rtrals.
However. ae usual, Solyihid has a considerable in-fauna asBociated with the ptant itself, Ir the Sepilr, Sa)vinia tepreselrts a
co11Eiderable incrcsse in available fish Iood
{invertebrate faulra) in aress (ox-bows)
which anyway are very iow in abundance
of natural food. Extensive gill-[et guNeys
have been undertake[. Therc appears to be

Iittle difference irl catch rates

between

heavily infested and clearareas. Atpresent
tbe weedis tlought to have had little effect
on the lish production ol the area.The main
reasoll for this is that the weed is usuallv
reclricted to area6 w.ith naturally low productivity. For example, T,A. ReddirgCoates has beer studying the biology of
Sepik tilapia, It is thouSht that the maiority
of fish Droduction occurs on the floodDlqin
duringihe flood. Salvinjo does not normally predominate in this ehvironment.

However, the situation is certai[ly complex aad eflorts arela$pered byanElmost
complete lack of previous research in the
atea.
The Aquatic Weed Programdatabase has
proved inveluable in obtaitring references
to sinilar or related work but it is clear that

Mitcbll

D,S.r T. P.t; A,B, Vin.r. rg8e. Th.
witsr-L.tr Solvrnio moleslo ltr the Selik Riv.a
Pap!. Ncrr Cd|r.& Ediirolmelrtd Coo.€Ivrdotr
7:11t.111.

much more is knowo about the elfects of
fish on weeds than the eflects of weeds on
fislr! We would certaialy like to hear from
anybody who has worked on similar problems,

species trow found

in FIorida.

2) Hydril)o - Mirocle or Migroine tor
Florido'$ gportfish by Douglas E. Colle,
Documetrts three sportlish popul6tionB in
the preBence of hydrilla.

3)'fhe Wotethyodnth Weeviis by

Ted D.

Cellier. Reviews the taxonomy and identification, the biology and life historieE, the
pstholoSical effects atld population conservstion ol these biological controls.
4) Herbicides vs- Gross Cnrp by Iohn A.
Osborne. Compares the Bhort- and longterm ecotromica oI two hvdrilla co[trols.

MECHANICAL CONTROL
OF AQUATIC PLANTS

Continued trom Dose

1

"deadly poison" waf a "hazard to the operating pefsonneloI the spr€yboal. the cesid'
cnls
livinp along
alone the streams
streams which were
ents living
spraved, and animal life in Senerql ..lhe
l;ss;t liveslock from time lo lime and Lhe
physical inconveniences experielced by
lhe personnel oI lhe sp.raybDal only sPrved
to emDhasize the necessiLv for sofle eflecti!e
means of combating this squatic Srorvth
1r;}llch would not entail the use of poisonous
malerials." AccofdinS to Wunderlich. n€ither did arsenic have effect o[ a newly ar_
rir.ed aquatic weed, alligatorweed fAlter
mnnlherc philoxerojdes).
So, afier SS years, the Corps ofEngineers
neces_
was
as a!ai!
agaitl a!ihorized lo conduct the trecessary tists to design a machine for the control oI aqdatic rveeds,
The result was the constructiol ill 1937
of the "Kenn5z', a motorized steel barge titted

i/ith
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a conveyor r^,hich scooped up the

hyacinth Bnd conveyed the pldnls to ot-

board machinery which ctushed the plants.
The mansled hvacinths were Lhen washed
overboaJ to dicomoose in lhe waler. The
80 X 24 foot barSe employed a crew offive
Several other workers were employed itr

the raking and feeding of plants to the

bErpe. Accolding to Wunderlich. the Kenny

wa; oDerated around the clock and had a
capacily of more ihaD 2o0 acres of surlace
veRetation per monlh, A delailed descrip'
tioh of the Kenny is fonrrdin'fhe Military
Engineer 30:5-10 [1S38). Wunderlich con'
clr.:ded, "Mechanical deslruclion machines
of this tvoe .., will orove to be ent irelv salis_
factory'... and wili definitely suppl;ni the
older arrd more hazardous method of destructioll by sprBying with poison'"
Beiween 1937 and 1950 the developme[t
and use of smaller boats ("saw boats"l for
the clsarance ol canEls ar'd small rivers in_

creased. Submerged blades cut the plantB
and left them to decompose iD tie erdier'
With the adve[t of a new generatiol of
chemical controls such as 2,4-D, the Kenty
was retired itl 1951. These chemicals aIId
the imDroved techniques for their salt. use
beeanio replace meihanical devices
in anothei article in 1967, Wunderlich reviewed the history of mechalical co[trol5
alld concluded, "It would appear that a $ell
planned uombined mechanical/chemicat
ipproach is lhe mosl satisfactory melhod
ol keeping our waterrt'ays open at areasonable cost ,.. caution is advised against the

mistalen beliel that eitler cbemicals or
machinery will produce a one-time cleanup
opera(ion thai cafl be ttalled a*'a!'Jrorn
alld forsolten."

MODERN MACHINES
Several mechanical control systems and

sirl'a are r,ow manulactumd. Howetrei,

none can perform all of the t{sks neces8ary
to control all problem species. Most devices

which are suitable for ca[al maintenalce
are too small for latge river or lake mainte_
nance, Systems which only cul beLow the

\4aler cannol be used to collect floating
Dlarrts. A svstem ldhich cuts to a maximum
ieoth of z.i teet may nol ellecliveLy conl rol
pl;nts whicl grow in water deeperthan 2 5

ieet. Soms aquatic plants !each sevetal feet
sbove the surface ofthe teater, whileollers
form thick mats on the surlace r€quiring a

multiplicify of machire capabilities
MoBt harvesting oDeration3 require at
least the cuttirg, collecting and loading,
transporting to shore, unloaditg and lhen
conveying lo olher locations for the decomposition and/or utilizatiol of the quisalce plants. Because the bulk of plants
sucl as {'ater- hyacirth is so 8reat, onboard processing of the plant to rcduce its
mass is sometirnes an additional operation.

Effecliveness of mechanical systems is
measured in terms of acrf,s per hour har_
vested and./or avetage tons perhourharvested. Biomass per acre vErieE substantiaily betu.een targei speciest hydrilla, 20 tons,racre;
water hyacinrh, 15o tons/ acre; arrd waternilfoil two to[s/acre.
Nutrient availability, temperature, time of
vear aad otherconditions cancause wide variation in the biomass dala of a sitrgle species.
A systeor mighi pe.folm wilh lwice lhe etficiency otr one species than on atrother. And,
of course, weather cotrditions, watea velocity and the conditio[ ol the system and
crew all coniribule to the syslem's efficiency. "DownLime" for rnainlenance aDd ropair
is also figured inio a system's efficiency
Sohe svstems show a 25% do$ntime under
field conditions. possibly raisirg the sys-

leB's real cost lo udacceptable levels.
Questio[s as to the desirc for small or
large area contaol musl be considered in

choosing systems. Other basic questiotrs to
consider might be: can the systeD oulrlnp
the growth of the weed, will the harvest
have Ietardant effects olr the re-establishment and gmwth of the ta4et pla[t, will
harvesting teduce the nutrient ioad of the
water column, and does the actual problertr

justily the actual linaocial and environme[tal costs of mechanical conttol.

The U.S, Army Corps of Engineers considers a svstem which can haNest alld dis.
nose of 8b to 100 tons/h. to be eflicrenl
lnough to control the known growth rates

of water hyacltrth snd hydrilla

[M M

Culpepperi l-L. Decell, 1978. Mechanical
harvesling of aqualic plants Tech. Rep A_
78-3. ReD.1 V.11,
In 1s75. the Jacksorville district of the
AImy Corps requested a ihorough evaluatioar
of the most advanced of f -the-shell 16rge-scale
mechanical control gystem. Accordi[g to
the report, "local opposition to the use of
chemicals to co[trol water hyacinthE and
t!e lack of a federally registered chemical
to contml hydrilla" prompted the r€quest.

Consequently, the Corps' WaterwBys Experiment Stalion in Vicksburg, Mississippi
chose the thaee part rystem lDown as the
Aqua-Trio {maoulactured by Aquamacine
CorporationJ [or detailed operationa] tesls.
AIter tests u[der many conditions, their
major filldings v,'ere that even the most advanced off-the-shelf system does nol meet
the Corps' fundamenLal efficieIIcy requiremeIlt to be abletoharvest atrddisposeofS0
to I00 tons/hr." Among their conclusionsi
Ia]: total Aquo-Trio system productivily
was less than l0 lons/hr with the pacing
compooenl beine the Itallsporl in waler
hvacioth and the harvester in hydril)a: {b}
of the three components ol the Aqua-Trio,
only the o[shore conveyor had prodrrclion

rates that demolstrated a potential for
reachinR 80 tonsrhci lhe other compooents
invohei excessive mechantcal haodling of

the plants; and (cl transPorting the har-

vested material over water appeared to be

the major pacing pmblem in developing a
high-production mechanical harvestirrg

'

two_volume report bY
iulpeoper and Decell includes detailed
time i[arts oI tas]s performed by each
comDonedt of this svstem.
The Army Corps"'firsl tolally operational test of a mechanical system for hydrilla
control 'was coDducted by J.T' McCehee in
1977. Using an Aqua-Trio System, 65
hectares ol Orange Lake, Florida were

sysfem."

The

maiEtaiDed durihg June_October. During
this Deriod, 1100 loade of hydrilla were cut
and disposed oI in the w€ler and on land.
Total control costs per hectarc for the peri-

od

r,\ras

app.oximslel} S1.125.00. Ote ot

"Trails for naviSation frolh access points in the ldke tonatu.al
oDen waler fishing areas and cut fishi[8
*""e maintained useablv free of hy".ea"
drilla at a cost that was competitlve with
chemical methods of control "
Itr another Corps tesl [1980J, l' A. Smith
reDorted the mechanical removal efficietrcy
McCehee's conclusions,

of wate! hyaciqths snd hydri,la in two

Florida locations. In the riverine test. the
syslem harveEled an average I 94 acre/hr.
but demotrstraled peak production rates in
excffc oI 2,3 acre/ir fapproxirnately 18
tJns/hrl. This l2t paBe report also revle\,'5
manv oroblems of m€chaaical contro) 6y6_
tems in general and makes recommenda_
tio!E ss to appropriate areas oIsystefis r€search and develooment, Smith concluded
that the maior limitinS componetrt for
mechanical systems was trot their cutting
but their co'lvetitrg componentgl "No complele conveying system eKi$ts thal adequately tultills the requirements of rerDoving plantr from oD-water storage aleas. The
maior problem with conveying i3 rhaintaining tbe oroper feed of plaDts lo lhe conveyorl' In i second part of this study, Smith
collecled dala on ihe on-shore decompositon of harvested hydrilla and water hyacinths- In tesl hydrilia e{ockpiles, only 17
percedt of the original volume remained al_

ter 30 davs,
J.L. S;ith performed hydrilla cortrol
tests in 1979-80 usitrg the Limnos Harvest'
er. TbiB syslem cuLs and collects plants and

moves them to an on-board hammermill

where tle harvested lrydrilla is chopped into quarter-inch fragments, The plant frag_
ment slurry is pumped to barges for trans_

portation io on-shore dispocal sites. Based
6n numerous tests in the Withlacoochee
River and Oratrge l4ke lFlorids], the cutter
by itself Bveraged 4.26 acres/hr. When the
hammermill Bnd barge codpone[ts were
figured into the system, the overall harvesti[g avsrag€ was 1.7t] acres/hr. Smith
recommends specilic improvements lo increaBe larvestinS pmductivitY.
Test results of the Aquamarine highballer and H-65o Harvester were rcpoltedby L.
J. Touzeau of the Florida Game and Freshwater Commission in 1972. Tests weretonducted on the wide St. Iohn's river (Flor-

idal.

The Milfoil Harvesting Program Report

[lsgz], prepar€d by METRO, Seattle,
Washington, reports this city's mechsnical
control program ol Myriophyllum sprcolDm. lt details lheir experiences with two

MUDCAT harveslers over a two_Year
oeriod in several Sealtle area lakes Re_
iords of ctrsts incurred {machines, person_

nel, hours, .epai.5, etc l. problemsa!d suc_
cesses are presenled. Data on acfes harvested and iubic yards handled are included

ilr $aph lotm.

Conlinuc(l on poge 4
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lead to suhstantial lonB-term reductionE in

MECHANICAL CONTROL
OF AQUATIC PLANTS
Coolinued from Doge

d multiple cut
harvesting plogrsm would seeB nec€sBary
in order to provide short term rcductioD
in aquatic plant bioln.sEs5vith a mandatory
late seaso4 cutting if lorg€r term benefits
are desired."
I,C. Kimbel and S.R. Carpenter [1981), in
a study of the non-structural carbohydrate
contenL and sxlenl ofre8ro\tlh oI M. spicot(rm in harvested and control plots concludedi "Harvesting, even once per growing season, can reduce Myriophyllum spi
calum growth" i4 following seasons.
L.C. Collett, A.|, Collins. P.l. Gibbs and
R,l. West in 1981reported on the dredging
cantrol of Zostero aIId Ruppio in Nelv
South Wales: ''All species of macrophytes
had re-establlehed in the shallowest t1.oM)
plot withing four months but had failed to
colo$ize the deeper plots up to twelve
modths after dredging, Recolonization ol
dredged plots by most o{ the63 toDbeDthic
biomass ,,, Tentatively,

3

Results oI operational tests ofa variety ol
mechanical weed controldevices on Myrrophyllxm spicdtum $'as rcported by G.D.
Aamolrl itr 1960. His is ole ofmaDy r€ports
by the Boverlrment of British Columbia on
controls of watermilfoil, In their atteItrpt to
eradicate u.aterErilfoil from their lakes,
nine devices were used and evalualed,
Technical design specilic ations a nd operating statistics for rotavators, H-650 harvesters, a diving system, a dredge, lra8metrt
contdinment booms and a diver dredge are
Dresented.

REVIEWS
The most recent review (Nov. 19811 o{
off-the-shelf mechanical control syslems is
by C.Canellos oI the MITRE Corpora(ion.
An exhaustive revietr of the literature, this
report {eatures a sectio[ oo the curreBt
6tatu8 of dred8ing, cutlitrg and harveJting
equigmedt. Technical specilications and
cost$ oI several system€, as well as user results, are presented in this 140-F age report.
Other repo s ilclude S.A, Nichols'survey of haivesting experiences in Wisconsin
before 1974 and A.V, Kozloff's [1973] com-

species preseIIt in coIrtrol plots had occured

within eight monthB

oJ treatment."
S,R. Carpenter and M.S. Adams of the
U$iversity o{ Wiscon6in's Center for Biotic
Systems reported {19771 the envirorrmental
i.mpacts ol mechanical harvestirig o{ submersed vascular platrts. Immediate alrd

long- term eflects o{ harvestinS on

thephys-

ical and chemical aspects of lakes ald ef-

parison betweeo chemical and mechanical
controls. Because chemically treated plaIIts
are left to decompore iB the water, adding
to the lake's fertility, Kozloff concluded,
"Harvesting is the orlly curretrt method that
solves the problems of excessive nutrieDt
content ir1 a body of water."
A catalogue of surface-operatiIIg aquatic
$eed equ.ipm.ent was compiled try A,E.
DeutsBh and published in 1974 by IPPCOregon State University, Aquatic weed
c utters. rakes, harvest ers a nd barriers built
by twelve companies vrere described.

fect6 on the biota and ecosystmes of lakes
are proposed. Amoog their conclusionsl
"Althoueh current informatioD on Dlacrophyte haNesting is Iimited. harvesting offers unique opportuniti€s for experimental

HARVESTING EFTECTS

the l6th Annual APCRP Ine€tiflg 11s81).

The Aquatic'tdeed Datahase h6s lew reports ol the short- and lon8-term effects ol
mechanical cotrtaols on the ecoaystem or on
regrowth oI the targel plant.
A conference Et the University of Wisconsir in 1979 did address the effects of
harvestinS. The Proceedings of tie Aqustic
Plonts, Lalre Monogmenr, ond Ecosystem
Con$equences of L0ke Horvestjng Conle.ence, edited bv J.E, Breck, R,T. Prentkl and
O.L. Loucks includes 2Tpapers dir/ided into
sectioDs titled macrophyte biology, nutrient loading and flux of phosphorus from
sediment, elfect6 oI harvesting on the consumer community, mechanical harvegtinB
options, institutiolal settitrgs and an overview. Most of the papers have to do with
Myriophy)lurn spicoturn.

Short-term effectivefless oI a multiple
cut strategy and the seasonal valiation in
carbohydrate translocation and accumula-

tion in M. spicofum were evaluated by
perkins snd Sytsma [1981] to determrne

Iong-term biomass reductions and changes
jn communrly composilion foJJowing har-

vest operatiolls of watermilfoil. Among
their con6lusions : "Harvesting hrld a very
definite impact upon carbohyd.ate accumulation by eurasian raatermilfoil and,
we assume that reserve carbohydrates
are significant in terms of overwitrter
lur\.ival arrd subsequent spriDg growth
flush. proper timing of the harvest may

iI

manipulation of lake ecosystemg. As a
mana8e$ent tool, harv€gting appearB to offer a good deal of unexplored potential althouSh its environmental impacts ate noi

well-known."

B. Sabol wrote in 1s80, "If bargilgcould
elimirated as a [ecetsarv step in harvesr-

be

ing operotioBs, opelational cost could

be

cut by up to 50 percent." In a later report to
Sabol reported on the predicted and actual
results of aquatic disposal of chopped hy-

drilla in Orange Lake, florida. He repoded
the "lack of a detectabLe oxygeA sag, no
problem algai bloom, and very little hy-

drilla lragment regrow(h in the lake disposal test.
However, irl a 197€ report discussing the

acceptability of disposing of weed slurry
directly into New Zealand lake wate!, B.T,
Coffey, G,w. Coulter, and J.S. clayton
wrote, "The case against disposal of harvested weed in waler is sufliciently cleBrto
be accepte d as a principle whe re further e nrichment of a water body is not desired."

COMPUTER MODELS
Mathenratical and computer models of
control technologies and their effects help
users and engineers in the developmelt of
more ellicient sIsiems. A compulef simulatjon model rlas described by E.R- Perrier
ard A.C. Gibson in 19€2. This updated version of the l{intiey Model ldeveLoped by
Dr. Sam lvinfrey) ls entitled "Simulation
Ior HarvestinB ol AquBlic Plants (SHAPJ' .
The publication is actually € manual for the
use ol the SHAP pmgram. SFI{P requires no
prior rompuler progrdmming experience
for its use.
Another mathematical model r,vas Lrsed
by M,J. Mara in predicting the annual costs
of mechanical control of nater hvacioths

on a 4o0 scre lake under soecified condition€ to be $13,500 or 333.75lacre id 1976.
Mara suggests: "The high cost of mechani
cal harvesting in comparison to the cost of
chemical control suggests that a combination of rDechanical and chemical methods
ma! be oplimal from societl's poinl ol viev,'
Mechanical methods could be used to rid the
water body of mogt of the itJestation. Hyacinths remainrnS could then be spot sprayed
rvith chemicals to furthercut the iDfestdtion,"
l.H. Neil ot Limnos Lld. (1979i used a
(.ohputer model 'lo predicl lhe overall n.tp
acity of lhe harvesting system fora specific
set ol lup lo 14|conditions.' The model was
aoolied lo a lesl ol lhe Limnos Harvesle.,
bui, according to Neil, the model can be applied to other mechanical equipment as

T.D. Hutto [198i] discussed computer
models rchich aid in the evaluation arrd desigd of existing and proposed mechEnical

harvestirr8 systems. He particularly described rL\RVEST. a first-eenemtion computer model being developed by the Army
Corps WaLernays Experiment Slaliun in
Vicksburg, Mississippi. He presenled per-

lormance predictions

lor rwo equipmeDt

mixes for each of three exjsting mechanical
conlrol systems. According to Hutlo, the
predictir'e model can be applied to sevcral
makes dnd models ol barvesting systems.
The }|quatic Weed Database has 450 arta
cles catalogued under the catagory "MechaIrical cofl trol". Selected artic]es, iocluding
those ciled above.6re listed on page 6.

