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LACK OF AEFFECTS OP BACILLUS $PHAER’ CUS (VEC’I‘QL' Xﬁv") ON

UTHEASTERN WISCONSIN: A

Ri(,HARL} w. MIZRRI’!T‘ JOANNA L LESSARD, KELLY L Wh‘;SLLL :
MARTINB, BERG? J(}HN R WALLAC{...‘ JOHN A KOVAK.? J()HN RYA

ABSTRACT. A B-y;:ar <tud} (A0B0-20023 1n southicasters Wistonsin: veas sondie
Bocillus sphaerieus applied Tor moyquite cistiol iy nontirget wetland inveehial
cansisied of tonlrol nnd froatment sites {1hat wore appiied by helicopteryvith
habitn types: reed coniry grass wiarsh { Phdards gramdinaces) and catla
«tﬂ.,t@ a lzyrr.dcwmnmd m;mhcr wof tuncd (‘%47—«:(:) L’)Jmn’m .mgu.mc et

hbituts in Brookdield, W 1o detrtmenul effects
inséeticide, Moch:of thy v,m.;tmn if1fie: _umgm[
other tHan the «fec ; L

that oceurs in sach divirse habitats .m i ULy grms find

yOurs,

INTRODUCTION

CNumigrons leld: afficacy {Hals have béen con-
ducted . nsing dzfrerent oukations of Baciflus
spfmm‘l( s Neide a8 o microbial Jarvicide against
mosgititoss {see review by Yap 20071  Most of
these trials-huve been wmt,d out against spécies of
Crlex te.g., Duvidson et al. 1944; Lacey etal. 1984:
Mutla et al. 1984a, 1984b; Wdimu and Muolla
19913, bowewver, tiuls also have been conducted
against Anopheles (Davidson ot al. 1981, 1984,
Krumer 1984), Ac‘a’es {Wraight ot al. 1982, Mulla
ét-al. Y983, and Mansonia (Yap 1985, Ya}) et al.
1968) Buaritlus sphaericas offers some distingt od-
vamages ovir is cominercially proguced edunter
p(.m I? Hmriﬂgiewsis wp iti‘(if’li’ﬂfi&‘ (Br‘}) iu 1'!mt

agduwt cenmu spu:k.s of mosqustue‘a expemalfy i
organically coriched habitats, and the bacterium
may reeycke wnhm mosquilo c*:daw*m {Des Roche
ers anch Gurdia 984, Nicolas ot al, 1987, Karch it
al, lg)ﬂ Luwy 20{)’3) Also. tests with B, sphaer-
ifchs against pontarget Invertebrate species under
l‘sbornu‘pry anck feld condilions Rave confirmed their

f Depastment of Enwmolopy, Michigan State Univer-
sity; Bast Lagsing, MI 48824,

* Repuament of Biokisy, Lovols University of Chicago,
Chicago, [L 60626,

* I_)’cp:u'mmm ol Biology, Millessville University, Mill-
vrkeille, PA 17351,

* Department of Biology, Colgale University, Hanilton,
NY 13346,

* Clarke Moo Contral, Roselle, (L 60172,

M uﬂ vum; 2 2 m;,an dlw.ﬂin} (L(smbmu: mx.n m.lmcss ~md .xhumhlw.«» o
Index (. 3) Biprera richess {mines mosgailoest as a
richness), 4} Pipterd sibundance frainus mosquitaes} as a prepordion.of all;
others-abundance): and 51 functional groujy changes 3 pergent o
sheedders, and proditors. When Voctolex sus apphied diring 6 e
Hemdargel g
:m:.u.nmm .md pm'

proportion of wdl o

:'m':i‘il mafﬁm:s, and

Tl 199& the C,uy of Brookfield, Wi pmimsyd
conlroling NuEsanee MOosquines wuh the tarvicide
B. sphaericns (Vedwlex® CGL Veaslex iy the fiest
tiodogical larvicide based on the B splosricus Dag-
terium to he registercd Tor use in North America.
While Girst registéred for, control of Cir., Veltblex
uses-have heen expanded 1o Include vontrol of sev-
eril Aedes, Ochlermtons. Anopleles, Psorpphora,
and Coguilfertidia . species. (Vatent BioSciences
Cm‘p Eibertyville, 103, The mgjor pest mosguiioss
of convern 16 the mx;ck,m& of ‘Brooklisld RS b.,m-
porary woodtand: pool-and Bm)dwam ;
des - vexuns, {“&*1&.@;1] Ol
[Walker}, Qe i vittardys; [Cogut
sluded various siimer \p(t(:!,f;\
ln nrcicr lc:- appmve lhe ann

o dmwcr the quc:)imn 4510 % hclhur B \\pé’ww fcas
could reduce the mosqitito: population without @f-
fecting the nontargel invertebaie commuaity,
Nomtacget agpatic organisms are jmporiant Som.
ponents of wetand ecosystems and often . occupy
the same habitar ag mosquitoes. Therefore, it was
important to make sure that (his microbinl agent did
ot significantly affect those benelicial organisms
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Smnples
: for’ alf ¥ g'ars.
Covaposites
were-lnken (‘rom each site,

iFig %
amosiguite cutitrol,

(Ispim spp ) Thc% reed t:”!lhir}r‘ grass and’ c.uu«lﬂ
marshes were hydi nln,g_xuily pconnecied wotlanids
withi. sufficient separatfon so that control arcas
wanld norbe affected by How {rom-adjacent treated
arcus, The drewted and untreated sites represented
44 of the 2250 potential missquito-bieeding acres
within: th uty {thxic‘d 7450 adres; untreated or Conh-

a5 A wtal of -6 applications: of Vee-

TG veere made throughout the J-year study,
Wil 3 insyear: 2000, 1 in 2001, and 2 in 2002 (Fig.
f. I.‘)_iffcmncc 1 samplinig dates and nimber of
fréatinenl dpplumnn wmong. years: were -doe 1o
satural varkition:in raiefall and marsh water levels
ACTORS YOULS, ﬁamplwa fromyithe 2 balsist [ypes were
cotlected -1 wuy prior.to spraying and 72 b after
spEiving: 1, {kh,u for-effects on noilarget funa
dueto B: sphacricus,

Treatmient (B.sph.)

‘Cattai! Marsh

Control Treatment (B.sph.)

2 2
1 1

Threg «.“xmplmfwcrc collected and combined for eack cotapasite from eachsite
1a 2000 one composite was m}.cn pet sife; buot in 2001 wod 2002 threg composifes

F,\ru:mcmal design Tor Biooktichd, W, nunlﬂrgtt macrpinverteheite. siady using Baeilins spfwiericons for

Field :mm‘_ﬁa&s

In cach treatmentand conteol aren;, taoddm sites
within Lhese drs:“ ere L[‘lu‘;f.‘ﬂ Jm mmplma, mms*

16 uqu(mc el mmpl‘ s G
‘st mvtrlchmtcs W

i a:m:h oi tht: Lunimi arid tmutxnym
and ‘in 20010 and 2003 ihe adwuber
£ 4it wtdn halfdnd the momber of Samples
jler site wits tripled (Fig. £, Therefore, for the las
2 years of the sidy, 4 totad of 9 samples 43 com-
posites) were taken per site cach year. Thus, the
wotal nunber of conposiied samples colfected for
gach round of application fpre and postd i treat-
went anid control areax on cach sample date eguated
48 0 2000 and 24 in 2000 and in 2002 (Fig. 1),
As pait of the overall program, Bat not inchuded
this stody. arvid and adUll 0osquiloes were sam-
pled onra wickly busis throughout the season, and
plankton samples were twhen (using . g F25-pm
megh (oW net) W assess furthu the thcclg Qn arget
wenl mmwruu OFaniSIng,

S‘dmphn;-_ uwz‘rwbmiu conststed ot 1 person ro-
preatedly placing the T¥-fraune nel on the wydiments
ar the bollom of the routed plints (mh(_r canary
grass or cattails) and moving it vigorously back and
forth and up and down white disswing it 1o the sur-
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south centmf

“ummings -and .

c size of these
; ms veene sob-
Waters {1969,

s‘amplcd

Thig wﬂldny of mbsnmphng lhcs;. samples usiog
¢ e_w‘x» msu.d mr] c:\,'dlunxed in (lm l.xb-

Uiy L{;d‘

s { 96:!)‘ and wther
cgiven o Merrw and Couns

, _ atcaifmarsh: bahuais to dcxcnmmc if
thére was an effect of B sphaeriouy on fontarge
organisng doring ench of the sampling years. Due
o the difficulty of obtaining truly quantifative sasn-
ples i these wetland tabitacs, the following semi-
guantilative metsies weie evaluated: 1) ‘mean taxa
Fichness: (the inean aumber of all taxa), 2¥ 1mean
sxtv {anbmas axa fichhess and .abupdances
A summary siatistics fe., Shannon Index [H'l,

E

15, Cattall Marsh 1Al Yaars Combingd)
{4 ns §Pre )
ﬂf-”m%
BE
1 1
i I

sy O Canary Grass {Years 2 and 3}

‘Richness (+ 1 SE)

= 164 pary Grass

14 4

12 ﬂii—
- hs : i«\ 3 :
B4 . DY

o \

7

\

Tredneed

SE) of nontarget Trara
ent plotk of canary grass
aind puwpphcauon 1 chn-
fne ml! ymrx i 1hc ‘..umzl

nnmmtuhcant

3)- Diptera o ‘cim%s (e:\dmimz mqumloex} as.a
. i

for med . using SYST-‘X‘T to dgtgnmﬂe 1f there was

l"ﬂlﬁ(.i‘lﬂl Lﬂ()u!.,h variotion 4MONE FeArs tquLl}ﬁ.
separate wnakyses ov i years could be combined.
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Treatment effects wore-tested usiog o 7-1esl to cora-
pare pre- and postireatment dara from the sites for
cach metric, Conteol siles were used as o reference
to-help expluin difleiences.cocounterdd’in the treat-
ment Sites (e natardl varms craergence peri-
A repented theasur COVA was also
: jata to: determing

' 1 e wcthmds

s;‘x')'nsu & Ratment (for et
' 3u ‘sllt‘b} w:mm_ f.m.h habgmt type

1 penods
pling and dght trap

B el pmiapphcatmn
wr smdy {20&!30»«200”,) &huwed a

al of l'% taxa 0(
p!mw feus tres xt-

Wsece lidd the- W‘Ldk,xt dn*t.mw (71’ ail

iles colleeted wanh the Diptera (55 i)
and Cvlcﬂpi»m {35 taxa) baving e greatest rep-
resentation

e a;;s wr:rt: Lfﬂ
rass: hibi ..exhxbmua sigr-
s wire ainlyzed sc;ﬂfme‘i\?
sl no w*mﬁumt ncganw

Onc mutm. mgin dwcrsuy, durma
F2000-and ”00?,1 i Caniry grass {Fig
signtficddt eduction between pw-

and. pmmpphmimn period. in the control plots (P

:—,: § . O Post -
5 \ v TF\\J‘
i \ \\\

3 canary Grass  (fears 183 Combinad)

Mean Diversily ('} {+ 1 SE)

i mm in mmmi mtd Vwmlﬁx“-ummmm
3 mh dutm}: prc— ,azsd

=1 {)45} hut mgmhumi ncreases indthe weatment
plots (£ = G:019), Mean diversity also wis signif-
jenraly vacuced (F = 0.032) between pre- and post-
freanment perinds 1 the confrol plots for eatadl
marshes acrass all years (Fig: 3a), but there was no

significant difference botweon treatmant areas for
thm habxm Lype. A sumlar tend: for Lauml mar shea.

daffcrcnccs fur this metric i
mentaréas were nol- qmmﬁum bm only margmaflw
s 006 and 0052, respectively; Fig. 2a).
Functionsl- 1ecclm" group: changes between pre-
and goam;ta?hmnon fm sach specific habitat are
shows in-Figs. 6 and 7: There were: 0o significant

}dxi’femnue& in functivnal group composition. {per-
“gent -collector-gutherers, collector—tilterers; sorap-

e, shredders. and predutorsy due 1o B, sphaericus
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: Appwd:x Iy du Lat(dxi nmmhm‘

‘predators (dytiseid ‘beetles and leuzm Iarme) CFW.
7. Appendix ),

m‘st:"uss;xqu

; 1featm_ i1 cﬂn’a’pa‘md-w" e
ment ‘periods Dased. on sesponses o stidssors in
wetlands {Liflie et a4l 2003). As shown in }“Lgs. 2
A, except for | instance deseribed earlion this dld
aot ocenr in any trial, and wheo siguificant differ
ences were detected, there was a general pattern of
crease in cach mettic after treatment rather than

A Cattall:Marsh. (a8 Yows Coantined)
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Fig, & Mean Difversn ahutdance (minos Cuticidac)?
wital other fane ablodanes (51 SEx in contred and Yee
wlextreatmient plots of ey grass and cattgl marsh
Baring ‘pre- and ptmdp?hcuuan 10 control mospIitoes,
Plots eorpbine sl years dnfhe caltal] morsh and wre sep-
drafed in cantry-gfass {302 WXL, a5, aonsignificant,

w - decreitse, Thercfore, there were no sigoificant
ficga efféets of Vectolex on taxa richness, di-

w richnessfiotal richness foratbother
:3 abuné*mcu’!o{ztl abundfmu, mr AH

Arsityy dipter
taxa, or Bipter
other hw. Al

itars showed constdt.mb ariation- bt.{wcen sams
pling periods (Figs: 2-33, However, there were con-
siderible ﬂxﬂer_umcu between control and treatment
piots overall, with control plots having more taxa
and a groater diversity o the cattd) marsh habitas.
This coudd be attribeted 10 factors such as the Gme
of swmpling, patoral varmdion that veewrs in such
diverse habiats a8 cansiry grass and cartadd z.z.x'.}.rs]wfa,
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Casttasit Conool (Foa)

Fig b

treatment ple

o ﬂm eﬁ‘ﬂcls of

i intural Gield habitats (e
,ﬁdd gandx. bum ohgmmpmc g
"Ltld‘

revu,wed by Lacev and Muih (39‘3‘0),
Mirlla {1992);- and more recently by
Siegel (2000): and Lacey and Wersiu
esa xmdms havc shown 0o Advuw &1

«.hrzmpﬁ dm, o B, 1;)Ieacm,m has been
: 1= it labgratory nssays but w fairly high cons
s;,cnmumns Key and Scott 19925,

N{mblzm;; wiidges of ahe: fimity Chironomidac
are” one o “the- tfost-abnadant and lmportant won-

Cattail Conlres (Post)

[ CI%SH.
I %sc
S%PR

E HHCE-
‘ylzCF

il marsh doging pre- and posiapplication 1o control masquiwes, (Panctosal Tooding proups:
atheférse CF colleetor--filterens; SH, shosddons SO, scrapers; PR, prediters.)

\'iul!a et ol

farget arganisms ovcurting in standing-water habi-
g, both natgral aind man roade. Io this family, Ehc
lethal conce tratign 10 50% of the population (LC.)
' yw'u. fmmd io ‘e 1H:000:fold the
g.f ; Cu!e,w. qmmguw
h

: ﬂe]d this pathogcn dtd ot Jdvcrwlw xmp 5
fentic populations of chironomid midyes stbdied
over woperiod-ol 48 days, during \’»‘h!t.h limae 2 ap-
plications were made (Mulla T985). Therefare, it s
evident from previous sidies and the cuvrent one
that chiténotnid midges and other nontarget orgun-
isms, sevécad of thiese being mosquito pmdamrm we
unaifected by this mmmbmi hrvicide in . naturyd
hiabiais

When Vectolex was apphied a1 the labeled dosage
rate in the above habitais-in Brookfield, WI, oo det-
rimental effeets W nontarzet organisms could be at-
ributed: 1o this microbial insecticide. Much of the
vardation in the conwrol 5. treatment and pre s,
post plots can be attribated to factory pthey thapn the
elfects of B splisericus on nontarger organisms, To
better undersiand-ifithere dre any delrmental ¢f-
forts over me l(mé term; a better knowledge of tha
basic ecotogical fnteractions between the m\hogm




P AKX Easncys off 8. SPIAREICHT ON NONDARGETS 207

Canary Cordmt {Pre) Canary Corttrol {Post)

“Canary (B.59.) (Post)

and- midges. (Daptem (."h:roncanact in tbc Taborg uur;v:
Fla bmcm:t:: 6HD: 695,

mgcr .". cd«., Bmmommm ;, m'd arga-
.:ar.‘!; Ainert e Jrestipeer werkamds, New

Tivvinddy L.W vaeeney *W#f t“w‘n,r R, 1981 Compara-
cive fickd irinds of Bacitiug vp.ffm m‘m xtrains E'W'i mcl
1‘3& ﬂ!lﬁ‘;ﬂ’)\':z@ltuj ar mmm'm §

¢
th:ifwu TN
H, Dnlx;mg.v
spliaers

bina M Pamc ER ‘v'[lr]la M‘; Eyarwarel
A7 ,(\m'c.: 1984 Fale of Hacilfies

RES

\’é'L a:r:xtu“ully dcknow :
d'bis ﬁeld assistants io : ii

¢ &G Con b,
of . € ’m’m '»papwn‘v b} !I{zm”m .y)é'uu

] e of m’t&-hrﬁ, .‘.wthwpg)dz.: in it peoveling. .

/ ' Moig Cointio

and V’?th& Michigan 5!~“‘~ Kew PB. L 1992, Aciite: tosicity of fhe muosguito

sisted with statistiend snalysis, Lxrwcx le. J!w ilns sphaerivns, 1 the gmw hﬂmp, Foxe

efeanesngres _ptrxz.'a and muanmichos, el Betpro.

" o clitus, Bull Fovivon Tadice! 39 :
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Appendiz 1.

habities in Brooktield: Wi from. Muy 2000 through August 2(1")"

List of fovertebrate nonfarget taxy vollected and Identified fromr canary gy and wm,ui marsh

oo Wogatation
5 v S_mg«wliccacc{ . Cannry
Faxs Larva Puga Aduie £TiSE Ttk
Turbellr X ' X X
¢ Oligochie X X
4 mmhnu uliclae
Fotdiis ser u'umzs X X
X X X
® X X X
Aniihipodz
6 r.mum\»emmc
C:”rt,n‘fg X X X
Cmmmndw
Crasrnaras x X X
X
X X X X
A nim« efongari X X
I’In ST X X X
Physefia X X
1. ymnanxlm
X X X
X X X
X x X
X X
X X
X X
_ >4 X X
Q@ :bmalui.& X X X
A3
‘CoHemnbela
Fitoms by iidi X X X
fantomidag X X X
Seminburidac X x X X
3 _’ WGPl
Leprophitebiidoe X X X
Odonat
esfey X X X
Aoy X X
Bayerio X X X
; Gessipliiescinmt %
X X 4
_ X
4 X X
X X X
X
Suupf’:mm %
Dokt
Combharidae
Procaisfrig X X x
Hydreiring X X X
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Appendix 1. Continued:

_ ) “Vegetution
S{,{_:g;T vollebied Canary
B L.acva P VoAdair LOUSH Catadl
Gastropodd
e Pletiniteridag
Psocopten X * X
femiglerg
Clorizidue X X X
Notonecticke
Notonesid X X
Pleidae X X
Yeliidae
Miceovetia X bt
= Arichoplons
Pabyeentropodidue
| Clerroting x X
Lammephiitidae
Edvosniobeay X X
Liiiinepliifus X X X
Fremioguic X X X
“Lepidoptes
ciidac x X X
yralicie X X X
- Ageniria b4 p:4
CColeapiera
i)}'i ki
Apehies X X X
Agabinas X X X
Celfre X X X
Irvtiseis X X X
Hydedlvos X x X X
X X X
X X
X X
X X
X X
X X
X X
X X X X
L Giyedtins X X
Haliplidue
Hediplux p.4 X X X
Helpphoridae
Helophorus X X X
Hydrachidae
Hydrovi X X x
Hydrephitidue
‘Aptreien X 4 X
Herasns X X
Cresiing X X X
Dactslosterns X X
D¥lolocefus X X
Euochrus X X x
Hedoctures X X X
Hverobites x x X X
Hvdrischara X X
Paracvnuy X X X
Tripisteraic X X X
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Apperidix 1, Contimicd.

Stage vollecied

Vegetiton

Cranary
Larva Pupa Auduls LTa%S Catiaii
X X X
X x
x X
X - X X
X X
X X
X X <
X X :
_ X X X
Chrenemes X X X
Corprronitre X X X
Crivotpmstrifoelidi X X
Bicrinendipes X X
G e trinene ey X X X
Laryia x X X
Limragpliyes X X X
Ovdweladivs X X
Parachitronowas X b
X % X
4 X
X X
P4 X X
X . ) b4
X X X
‘ X X
Teivevecirsny X X X
F Bleniiiiingi X ' X
Frétinic X X '
HEidhrsedsia X X
Ceralopogomidac
Berzice w X X
Fercipanyia X X
Chaobaridas X
Chaoboruy X x
Mactdonyy X X
Dixidae
Divelt X X X
Dolighupodidie X X
Ephyidridee
Septefla X X X
Bplrydra X X X
X X X
X X
X
: 2 X X X X
Suutiomyicke
Allaghiosta p X
Cataparyphioy X X
Edomiomyia X X X
Stearipmes X X x
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Apperdix 1. Contloved.

Vepetation

Stuge, colletied.

. . - Canary
Taxs Larva © Pups . Adult grass (Caratl

M
A
e

2

*
WYY

R

Fipuhdas
Heliog X
‘ﬂ‘pu(a X

H M e
2B M K




