
flea heetles alld moths will have dalll;lgcII Illosl of lite 
leaves and sLelllS. J);llll;lge by insecls will I)c IIlo['e pre­
dominaJlt near Ihe llIat [)eriJlH'lIT. 

Allgusl-Il\TEGR.\TFD-Tlte ellen of insect feedillg 
on regTowl1l froul previollsly treated lIlats will be sen're. 
Plant height will ,:try becallse SOllIe alligatonn-cd sLelllS 
will have shriveled :\IId dicI\. 

Sr:pll'1l1brT-BIOLOGIC.\L-~Fal1 peak or iliseCl aniviL) 
will have reduced sllrLlce 'Tget'ltioll. IlItCl'llodes ,,'ill I,e 
,'oid of le~lves and dead. PLtnts or cllrrent seasolls gTll\\"th 
wlticll have iJeen pressel] iJelo,,- Lite water line will not he 
alfected by insect dalllage. 

Sr'IJlr'lIIlw)'-Il\'fECRATEI)-Rcgrmdh will be reduced 
I,ack to the water line l)y insects. Tile interllodes below the 
water will be yellow and brittle hecamc tlIey will represent 
growth prodllced tltc previous seasoll. Floatillg llIats will 
be thin due to the combined presslIres 0/ ciIelllical ;Ippli­
cation a III I insect feedillg damage. 

Orlobr:r - BIOLOGICAL --- RegrowtlI frolll attacked 
plants will be sparse. 11ISeCl popltlatiolls will have de­
cre;lsed iJeclIlse the adltlts Ilave left in search or alligator­
weed with less dalllage. Illsect.s tllat have relllailled will 
prevent lIl:lt repleni.~hlllent. 

O('lo!Jr'r-I:\TEGRATFD--ReglOwtlt will ile sparse. 
Interllodes ncar tlte snr/ace will he lilllp aud "oid 01 
cldoropilyl!. Deterioratioll or tlte lllat \\Iill have ;It!vallced 
to the poillt that SOllie mats will hre;lk frce alld /loat 

dO\\'llstrealll.\/at fraglllents caught in the belld o[ tIle 
riner will he rolled alld imerted becanse of water pressure. 

.\'ol>r·)!1/)('f-BIOLOGIC.\L-Frost will ll;tve killed sur­
facc ,·cgelatioll. ;'\ew le;I\'cs will he produced by stems 
pressed into tlte lila I 1IIIrillg tile growing season. lfowe"er, 
cltillillg tellll'cratluTs will prevelll any snbstantial gTowth. 
Illsects Illay he fOllLlti Ileal' tlte shore or IIIlder the 1:00'er 
or dried n:gctatioll or lloaLillg OIl the sllrface. '''hen first 
cX;lIllilled lhe illseCLs will appear dead; bUI. ,,'hell placed 
ill tlte slIn they will begin to re\'i,·e. 

X(!1J('1II1w/-Il\TEGRATE])-.\lats will be reduced Ily 
tlte (ollll,ined pressures or herhicides and illseet feeding 
dalllage. I,arg-e Illats will have holes where portiolls of the 
lIlat have dropped Ollt heclIIse of deterioratioll of illter­
uo:les. i\lost of lhe alligalorweed infestatioll will be 
nlargi Ilai. 

LITERATURE CITED 

I. .\Iaddo". D.M., L..\ .. \ndrcs, R.D. HenlleSSe\', R,I). I\larkbllrll. 
and :\.R. Sp~nccr. 1')71. Insects r.o ('(InlroI' alligalorwecd: _\11 
i'l\'ad"r of a'JI';,ti(' c('o"stellls in the I'nitcd 'italc,_ Bio,ci. :!I: 
!1~;,-!I!IL 

\) -'Iollr. <:hal'1cs. I~JO'. Plant life of ,\bballla. ():1-!J21. 
:1. \\'eldoll. 1..\\'. l!}(iO .. \ ,"nliHan relic'\\' of illH'stigarioils on 

alligatorwc,'!! allli its conln,]. l'.S. J)epanlllcill of .\gricollure. 
.\gri(ullUral RcsC'arch Sen·icc. Crops R('sl'OIn:h Di, isi,,". CR 33-(iO . 
.'lep. ~ I 1'1" 

.1. \\'"ldoll. L\\'. ;Illd R.ll. lIla,kburn. I(!()~. Herbicidal trc;lIIllCIlI 

dko on e;,riJolndrale 1('\"ls 0/ alligal"r",,,!''', \fccd Sci. lIi:(iii-fi!I. 

Towards Integrated Control Of Alligatorweed 
1:. O. GAi\(;STAD, l\. R. SPEl\:CER, and J. A. :FORET 

nolal/;sl, Of/ice of Iii" (;/Iie[ of Engil/('(:r.l, 
lV([s/t ill g/oll , D.C., ?()J1/: 

H.r's(,((J'c/t EII/o/ltologist. [ISnA-AliS. 

(;(/;11 ('.111;l/(', Flo/ida, 12M)?: rll/(l 

Profr'sso), of Horlir'lIltll),!', 

'lIivr'i'sily of Sr!ll/itIc'r'.'/rTI/ i,Ollisl([II(1, 

l.ofrlYell!'. /,O/li.I;OI/U, j()5()/. (l'.I!i('r·/iri!'/)' 

ABSTRACT 

Under sponsorship or tlte U. S. ,\rlll)' Corps o[ 

Engi neers a m 1Iiti laceted research program is hei 1l)2; (011-

dueted on major aquatic weed specics ill the Ulliled 
St.ates. Alligatorweed [A11(')/I(llIllirT(/ p/tilox(')'oirir's (:'Ilart.) 
Griseh.] was an early t,lrget or this researcll dlle to the 
tlifIiclllty of COli trolling' the weed cilelllically_ Research iu 
Louisiawl, wllere allig,I1orweed is a problelll III nce 
(Oryza .mil1}(l I,.J growing are,lS alld ill canais and lakes, re­
sulted ill data 011 tile llse or four phelloxy herhicides. 111-
cluded with this is in/ormation OIL the release of the al-

lSupporicd in pari In' cuntract Jl.\-l(;-()·Ii-CI\T:'\(;-Ii:;-~:']. I'. S. 
.\nny Corps of En)!;illC't:rs. lliSlriti or :'\c:w Orleans, and Ihl' Ollin' 
o!' the Chid of Engineers. \\asllinglon. ll. C. 

ligatorweed flea Iwetie (AgllliC/r's hygrophi/(J Selman 8.: 
Vogt) ill lite state alld its subsequellt illlpact on alligator­
weed a t severa I si tes, 

INTRODUCTION 

Virtually enTY type of water transportation III tlte 
:\atioll's larger inland waterways is affecled by dense 
growtlts oJ aquaric plallts_ Illcluded are small pleasnre 
crall. ('ollnnercial fishing 1\cets, petroleulll industry vessels. 
aud Inoderll barge tows whiell IlIo\'e hundreds of important 
(OllllllUdilies. These plauts also increase the chance of 
local floodiug Ily impedillg ll<ltllral rtlllO/f allti are detri­
mel I ta I to fish "nd wildl i re ill bayo liS, swamps, amI 111 arslt 
are:ls adjacent 10 navigable waterways. They aUecl agn-



culture by illcreasin~ water loss through e\'apotrallspira­
tion and impeding water lll<lnagClnent in irrigation ('ana\'<', 
tllercby i nncasi IIg' prod IIctioll (O,(s. 

CHEMICAL CONTROL OF ALLIGATORWEED 

Preliminary ,tnciil's OIL tllc cilelllical ('olltrol 01 alligator­
weed and waterh~acillth,., [E/clill(ll'lllll CI'Il,\,\ij){',\ (\1;111.) 
SohnsJ in LOllisiana were made in 1900 1lll(Icr a researcll 
contl'act witll tlte l\ew Orleans {Jistril! 01 the U. S. Army 
Corp, ol Engineers alld Tlliane Llli\er,it~ (2). Sillce tllat 
time, phenox~ Ilerhici(b, have l)eclI willcl)' nsed lor control 
of tllese two aqnatic wceds. Ilowe\'cr, IlcrlJicicic applica­
tion for control 01 alligaton\'ccd Itas hccn (Illite li\llited 
bccanse relatively Itigll IlerlJici(le lc\'(~ls arc rC([Ilircd, and 
tlte cost of retreatillcllt tit,lt i, IIslIally lIeCe"al') altcl' a 
,hort period 01 lillie is 'IIIJstantial. To illlpl'm'c the cOlltrol 
IIICtllO([, rescarclt stlldies werc initiated with tile Universit) 
of SOlltllwcstcl'll Lotli . .,iall;I in I!J5~ (I). 

MI'I/wi/s (/)/11 Mllil'J'/1I11. Field studies lor tile SllIlIlIIer 
seawns 01 1~()4, 1~(j0, and 191jG were set Ollt ill LOllisialla. 
Randolllly selected plots GOO III" ill sml'acc arca were sprayed 
with pllelloxy herhicide, IIsing COII\'uilional grollnd elJllip· 
menl. Tllc Ilcrbicides wcre applied in a watcr ~ol\ltioll ai, 

a rate 01 1.87 kiloliter, (kl)jlta and I'J kX/"q CIII. Elc\'clI 
largc ,cale plots, 0.2 to 0.·1 Ita ill ,ilC, werc spra)cd IJY 
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Corps 01 Enginccrs (Te\\',,,, millg the same equipment 
ali(I (~,l·tlicldoroplle\l()xy)acetic acid (2A-D) herbicides 
w'.c(1 lor tllC control 01' lI';ttcrh);lcintlts, These plots were 
c.,talJlishcd ill thc canab 01 the BOllnet Carre Spillway near 
:'\cw ()r!C<IIL.,. 

T}'nlllllnll RI'.lII/is. Field dala lor the SUIlIIllcr ~ea,OIlS 

01 1%,1, 1%:), and I%G arc prescnted in Tahle., I, 2, and 
;L Tlte hcriJicides ~·(~,.J,:)·tricitiorolJhcnoxy)propionic acid 
(silvex), alld tile propylcllc gJ)col lJ1\lyl ether csters 
(pGIWE) alld thc dilllethyl amillt: (1);\1:\) IOrllllliatioIlS 
01 2,1·1) sIICCC"llIlly controllcd alligatorwced. Differences 
het II'CCII hel'l licidcs \\'ere 1I0t ,.,iglli fica nL Rates and datc, 
were highh sigllilicallt. i.e., applicaliolls I)elow tl kgjlla 
did 1101 plod lice ,atisLtuor) (olltrol, and lale slimmer ap' 
I,[ication,., werc Illore cltccti\c tllan early Slllllllicr applica. 
tiolls. I.arge scalc field trials showcd rcgrowtll along tlte 
callal iJallks durillg thc secolld year, alld mmt canals werc 
«()\'crcd o\'(::\ 1>)' thc elld ol tlte third year. 

BIOLOGICAL CONTROL OF ALLIGATORWEED 

Prelilllillary stlldies Oil thc snccesslul control of alligator. 
wcc(1 wilh Ihe alligatorweed flea hectic 11<l\'c iJeell leported 
ill Florida (-l, 7). Tllere was ~OIllC opJlo . .,itioll to the in· 
troductioll oj the alligatorwccd lIea IJcctlc illto Louisiana 
lor biological (olltrol of I,!tis wced iJecallse sOllie ecolJomic 
IISCS cxi,.,tcd, ,lIch as co\'cr ,111(1 lood ill cr;l) fisll Jlonds and 
gr<Iling for catlle dllring tlte willter season. Thcse lISCS, 
ltowenT, did not greatly (onflict with thc me o[ tlte 
allig;lto\\\'eed fica hectic [or cOlltrol of the plalll, in canals 
alld iJayoll.,. 

l\ld/iOds lint! Miller/II/I'. The coopcrative invesli~alioll 

or tlte IJiologi(al (01111'01 01 alligator\\ced was initiated he· 
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tween the ll. S. Arm)' Corps or Ellgineers alld the Agri' 
ClI!1 ural Research Sen'ice (.\RS) of the l', S, Ikp:1 rt III ell I 
01 Agriculture (I!SUA) in I~E;~J. Isp!oratioll alld imestiga· 
IlOIl for insect enelllies 01 thc plant ill South ,\Illcrka were 
done by personnel of til(' Svslcm.ltic ElllOlIlology Labora­
tory o[ the ARS." ,-\RS personllci conlillcted 110,t spccillcily 
studies at the l'SIJA l'esearch ~tatioll ill ,\r12.(,lItill;[ ami ill 

I.he USDA-ARS Biological COlltrol J ,ai)()ralory ill Cali­
rornia (:1). Results ol hosl specificity stwiies ill Argclltilla 
indicated that all Ulli"t'scribed flea beetle. bIer u:lI11cd tlte 
alligatorweed Ilea beetle, was suilable rO!' hiological COil­

tml DE aJli?;atorweed (2, :), ·1, 5, I,). 
In De('cl1lher 1970, all official permit was grallted by 

Louisialla authorities for the release or Ihe illSect ill tllC' 
state. The first n:lease was made ill Fehruary 1971, ill the 
Cross Bayon Callal, :Ibout H kill west of the ~e\\' Orlealls 
intcrnational Airport. Sillce tllat tilllc. 1:'J n:iea..,cs it:ln: 
been made in LOllisialla, wiLlI control of alli~atorweed ap' 
parent in several areas of tile state. 

"Vogl, (;. B. \:173. F.:>'l'lnralioTl rOt nalural ell{'mil's "j alligalor­
we-cd and relalcd plams ill SOlllil \ Illt-rica , I'P, B:1-l\iiH /11 '\(11I.1li< 
Planl Control l'rogralll, 'f"elmical It('POI t :1. l\iological CUllirol 01 
,\ lligatorwc('d, ediled Il) E, o. (;allf;slad, R"I'Ol t sl'on'''red il~' 
Ollin? Chid 1)1 Engi'H'clS, L S, ,\Il11~. a,,<1 published b~: { ,~. \I"'~ 
Engineer, Watcn\,ays E~l'critllCIlI Sl:ttioll. \'it ksiJlllg, ,\lis,i"ip!,i. 
Ill7 pp. 
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7'1('11/111('111 U(',lII/fI. Relea,e site, of the alligatorwccd 
JI(.;( Ilcetl" in l.ouisiana arc ,1II11l1lari/ed jn Table ,1. ;\Iost oj 
tl1l'"c sites 1t:I\C a([i\e populations oj the alligalol\,'eed Ilea 
I)celle. alld SOllie )1leaSlIre of' cOlllrol Itas been oiJtained. 
Till' I)('eties are IOllild to he 1II0st actin~ dllrillg tile spring 
:lIld hll "itlt :1 "lowillg or <llIi\'i!y dllrillg tlte hoI. SII1I111I(T 

IlI0llllls, They Ilan' O\crwilllered ill lite southerll pari 01 
tilt' slatc', and indicatiolls an~ that a stal}le population has 
i)CCIl established. ,\itliollgh il i~ 100 SOOIl to flllly e\'aluaw 
Ih(' degn~c of ('Ollll·ol. Ihere i, little dOlliJt that the alligator· 
weed [lea beetle \\'ill continue to 'iIIpre,ss exce . .,~in~ growth 
uf :tlligatol weed grO\\'illg ill a(III:!lic sitllations I JIll IeI" 
re,tria I glO\l'tll i" IIlllch tc"s allectcd. 

INUGRATED CONTROL 

.\" carh ;IS June 1!J(iH, Zurlllllg (X) suggested that the 
illlprmed cOllllol 01 alligatonvced ill Florida at the Ortega 
Ri\'C1 IdC';t,e !'oiLe lIIight he related to 111C combined ac­
ti\'it\ 01 the alligalOl'\\'('cd ilea beetle lcedillJ-\ Oll the above 
portioll o[ the lIIal ami the c11t'u 01 ::.·1·1) (illCitielllall: 
:1J;plied lor cOlltrol of \\,<ilerll):tcimhs) 011 the llllder\l'aler 
portioll of LilC mat. It was !lot IIl1tiJ altcT permissioll was 
gnlllted lor tlK' illtrodllctiOIl of till' alligato\'\\'eed flea beetle 
hy authorities ill Loui,ialla [hat IIlis approach to the proil­
lem cOllld 1)(: lllrtitcl' studied in Louisialla. 

Field ul)senations ha\'e heell llIade sil\ce ]970 to <ktcr· 
milK the eJleni\'elles, oj the alligalOr\\'ced flea IJeetle 10 

control al tonl'C'ed. I>nrillg tlte illitial period of dispel 
SiOIl, puplll:ttions ilHTcased slo\l'ly: conscquelltly. leedillg 
dalllagc was lllillilllai. Ho\\'e\C1, Il)' the lall of 1971 
,.,iglliflc<llll poplllatiOll' ami feedillg wcre :lpparelll. As 
a rc,mlt of the l\Iild ]971 to EJi2 willwr, illsells ()\'e\'­
\1'llItered and ,large pOjlulations wcre fOllnd in mmt o[ tlte 
stale ill the spring of 19i-') 

III sen:!al widely ,eparalcd locatiolls III Louisialla 
during 19it alld 197:;. ;ttt;trkily tlte alligaton\'ccd flea 
I werle 011 all iga lOI\H'cd was Io.llowed hy illcrcased com pet i· 
tiOIl \J (Jill \\'aterhYOlcillt hs aud eyelilnal replacelllcllt of the 
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Ha~oll Rapitif.'s ~ 
Lake JlrlLin 
Logallsport 
IIla{ k 11:1\011 Lake 
Chaplin I akc 

a Il1lo11I1<1li"lI '111'1'litd I" \\', F, 'I II< Jill IN Hl. I'. 'i ,\nll" Ellgillt:(·} 
DlSlr;, l. :\('W 01'/('<111>. and L \' Richardsoll. LOlli,ian:, \\'ildliic 
Fislu'I'i,'s (:o'"111i"jo11. lor the ('slilllalcd 1I1111lber of adllit beelle" 
itl t'(lch site H:IC,l'iC, 



allig'atorweed by w<lLerhyarinLhs. III Lhese C;l.~es, herbicide 
treaLlllent of waterhyacillLhs resulLed in the elilllinaLlun of 
IlOLh plants. 

Cross Hllyo/l Callili. Approxilllately :10 adult beeLles 
were released aL tllis site near Lake Pontcharlrain on 19 
February 1971. This 10caLion was selected as a release site 
for the alligatorweed flea beetle because of the lush growLh 
of alligatorweed. Tile beelles abo had access to large 
qualltities 01 alligatorweed growing in the Illarsli area. Be­
cause of the slow increase ill population an addiLional 
2.0()() beetles were released OIL 15 April 1971. This release 
resulted in a I-apid increase ill the population and in 
feeding dalllae;e (Table 5), 

In .Julyl!)71, waLerJlyacil1lhs iiltruded iuto the area 
and rapidly lllultiplied tlnollgllOlit tliC rest of 1~J71 and 
inLo the spring' of 1972 to tile pOlm that by June 1972 the 
canal wm completely blocked. The canal was sprayed 26 
and 27 June 1972 by crews of the Louisiana \Vihllife and 
Fisheries COlllmission, ming 4.5 kgjha of tile D:\JA fonlll1-
lation of 2,4-D in a 0.5% spray solution. Spraying of waLer­
hyacinths was done witlJout any appreciahle damage to 
tile alligaLorweed. By Oclober 1972, only a slJIall amollnt 
of alligaLorweed remailled ill the area, and by the bep;inning­
of Decel1lber 1972. alligatorweed was 110 longer present. 
Continning surveys ill tile spring of 1973 indicated t/JaL 
"lmosL 110 alligatorweed was presellL in the callal and along 
its banks. 

In all evaluatioll 01 the causes leading to tiJe severe re­
d\lction of alligaLorweed on Cross Bayou. ,~everal I'actors 
were considered. The willter of 1971 to 1972 inclllded ,1 
days below (I C in January and :l days ill February. This 
cold weather killed a porlion 01 the allig'atorweed above 
the water and delayed its sprillg gTowtli. In the spring' of 
1972 the alligatorweed Ilea bettIe cOlltinued the stress which 
the weed ba(l been LInder due to I,he cold wea Lher eadier 
in the year Crable 5). 'flie alljgatorweed in Cross Bayoll 
was less competitive witll waLerhyacintll, thm a planL re­
placemell t occurred maki ng the lise or 2"!-D lIecess;II'y. 
Drift from this spray IIlay have coJltribuLed to tile dis­
appearance of the alligaLorweed ill the SlIllllller of 1972. 

'fAIH,I': 5. PERCENT CON \'ROL J)~\ I A FUR LOIIISI.I,',\ lI)(xno:\" FOR BFLTLF 

l'OPULAT10:--'; ;\NlJ ALLlGA.TORWEUl :".fAT ''o'IBTJI AS RELn Fn I () IlI<RBIClIJF 

TREAT:'\fEi\"I, 

Beede 
popllialioll :'Iat 

Localioll 01 I lall' 01 per "I III widlh 
alli~alOrweed ob.s..:nallol1 (adlllh) (III) 

Control ('anal 0:;/20/71 () I:. 
D6/:!G/72 II 17 

Cross lla) Oil Calla I. O:i/20!71 1:1 ~:I 

I.oldsianil lt (Hj/2()/7~ 'l" _,I (j 

Rice Irrigalion Canal, 07/H/71 II :21 
Louisianab 07/IG/72 III 3 

"Sprayc{1 willi ~.~I,ll (\),\1,\) lor waledlyat'inlh UHIlrol. 
b Sprayc(\ wilh :!.I·)) {I'(;BEE) lor alligalOrweed [(Intro!. 

:'Ial 
cOlllrol 

(";.) 

(I 

+ 7t 

+ 711 

:13 

Allig;ILorweed lias tlOL rcesralJlislied Oil the canal due tu Lhe 
CllllLinlled pressure of biotic awl aiJiotic stresses. 

Hi!'!' Irl'if!,ali()11 C(//w!s . . ~\ttclllpLS to conLrol rooted and 
lIoating' IlIaLs 01 alligaLorweed elllerging from the hallks 
of rice irrigaLion c<Jnab Ilegall ill April I%H. Comhillatiom 
01 rapidly degradable phenoxy lieriJicides and water 1ll<llI· 
ag'elllent were fir.~L successflllly Ilsed in the 1969-70 season. 
These LreaLllleuLs, while lIOL complt'Lely satisfactory in de­
gree of control oiJLained, gave adequate control to milli­
lIIize interference with irrigatioll waLeI' 1Il0Velllent. In late 
Octo her 1970, large scale spraying of irrigation canals was 
accolllplished by applyillg1.5 kg/Ita or tile J):\L\ formllla­
tion of 2,4-)) ill ;\0.3 liters of waLeI' by collllliercial crop 
spraying aircraft. Tltis applicaLioll was tillled Lo coincide 
wi th loweri ng wa tel Icve I ill lile irriga tion system and 
earlier experiellce with the control of 1l0aLillg maLS of 
all igatorweed II)' fa 1I a i'pl icaLion 01 plielloxy Ilerbicides. Re· 
sliits oillained earlier in Lhis stlld\' ill the cOlltrol o[ rooted 
alligatorweed ill the irrigaliolJ canals demon~trated tbe ad­
visiiJility of all early spring' application (laLe ~[arch) "llOut 
I week pi ior Lo filling' Llle canais witli llluddy water. III 
July EJ71, very litLIe alligaLorweed was in evidellce in Lhe 
treated callais (a pproxilllately ](j ha treaLed). At this til1le, 
tlte a Ilig'atorweed flea Ileetle was in Lrod Ilced 011 a II igator­
weed alollg the callal bank ;Ind was tloLed to be feeding on 
the slIrviving alligator\\'ced. BeeLle damage \\·;ts moderaLe 
dllrillg Lhis firsL SlIlllllHT <Iild a population incre,lse was 
observed. III tlie sprillg 01 1972, the alligatorweed flea 
lJeeLle dalllage to alligaLorweed wa~ very much ill evidence 
ami Llle relllailling stand of aliigatorweed was practically 
elilllillated (Tahle 5). 

III early Marcil J~J7;\. all eX<IJllilJaLioll of tile canal banks 
ill the treated are<IS revealed all occasional .~lIrvjving plant 
01 a lliga Lorweed. However. ex Lrelliely II lira vora ble lemllera­
Lilres ill JanLJal'y alld February 19"~ reduced the alligator. 
weed flea bee Lie pOjlllla t iOIl a Illios L to zero, lJ(:'cessi ta Li rig a 
repetitioll or the 2,'l-0 treatmenL in the rail ill certaill 
areas. The alligaLorweed flea beeLle Jlopulation re­
estal)lished iLselJ ill the SIJI'illg 01 1~)7'L 
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