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3) Pupae. During thi tation
ary tag th larva ar chang
ing into moth . Thi gen raIl
occur from th nd of Jul until
arl Augu 1. Aft r about 10

da in th dark olor d pupal
ca I th adult moth
I a ing th pupal ca

4) Adults. Th f nlal lTIoth i
r am hit and do not f1

but mit a ch nlical call d a
ph romon to attra t a mal
nloth. Th - mal i bro\tvni hand
fl.i in a zigzag patt rn looking
for th f mal . A ing1 mal can
mat v ith nlan f 111al . Both

ha ch vron nlarlUng (V
or notch- hap d mar king) on

h for ng.

Upon m rg nc ,th f mal g p moth i
cr am hit and ha a wing pan of about two
inche . Th mal moth i mall r in iz and cam
ouflage bro n ith black mottling. Both hay a
di tingui hing mark on their forewing : an inv rt
ed black V'oft n r f rred to a a chevron niarking.

The £ mal g n rall depo it egg rna eEronl
ad Jul -to rnid-Augu t depending upon local

w ath r condition . The f mal cannot fl, 0 h
ill la gg 'rna near h r h wa in th

pupal (cocoon) tage.
Th adult f male Ii e about a k. H r onl

purpo in lif i to bre d a quickl a po ibl
and Ia h r gg. She cannot fl, 0 h emit a
ch mical odor to attract th n ar t nlal for mat
ing. Thi h mical i call d a ph rornone. Aft I
mating, th mal fli off to mat v ral mor
tim befor ding. Aft r mating th f nlal
p nd about a da d po iting h r erg rna " fall

to th ground and di. ith r th m I or C mal
mothE ed.

Each gg rna can contain from 50 - 1,500 gg .
Th gg ar int rtwin d in a nlatting of hair from
th bod of th f mal . Th hair i a tan-buff color.
It i al 0 v at r r p 11 nt and a good in ulatoL

Th gg rna b gin hatching th folIo ing
Ma . Hatching coincid ith th bud br ak of
a p nand th flo ring of rviceb rry.

Homeown r ar ncourag d to arch out and
d 'tro gg nla . Till i accompli h d b crap-

Continued on page 2

2. Large Larva-June

1. Small Larvae-May

5. Egg masses-August

Gypsy
Moth
Life
Cycle

2) Large Larvae. F eding at nicrht
for 4 to 6 -k ,larg larva g n-

I all r t during th da unl
population al r larg, th n
th and r con tantl . Th
gro\ until th ar about 2 inch
long.

Sanitation
K pour ard a cl an a po ible. R rno

ill card d it m , d ad branch (Erom th ground
and out of th tr ), tump, tc., h r th adult
f nlale moth i lik I to la gg ma . It i v ry
important that homeown r b watchful wh n
obtaining Dr wood from ar a inE ted b the
gyp moth. A good rule of thumb i to nev r g t
morfir wood in th UmID r or fall than ou can
burn b pring.

Each fall, ch ck r creation hicl (boat, tr ali-
r , camp r, tc.) for g p moth gg rna

Vehicular mov m nt i ho gyp moth cam to
Michigan.

Destroy Egg Masses
A m ntion d, g p moth gg rna ar

around for n ad nine nlonth b for th hatch.
Hom own r can h Ip r duce gyp moth popula
tion on th ir prop rty and in th ir n ighborhood
b king out and d tro ing gg rna a h

ar.
Wh nag p moth at rpillar i about to

pupat ,it ill look for a pIOt ct d ar a uch a a
100 flap of bark, om thing flat nail d to a tr ,
\ 'oodpil of th und r id of branch , tc. Onc a
uitable location i found, it w av a 100 n t of
ilk around its If and tran form into a pupa. Thi

i the r ting tat h r th cat rpillar und rgo
th miracl tran formation from cat rpillar to
lTIoth. Thi tal about t 0 k .

sy 0 h anage
Starts At ome

Gy

ou ar th fir t lin of
def n e for prot cting our tT

and hrub fronl damag b gyp
moth, oth r in ct, n matod and

di a . Bing kno I dg abl
about th lif c cle of the gyp

moth will pa off in nione aved, labor xp nded
and p ac of mind.

Dep nding upon h r ou liv in Michigan,
gyp moth outbr ak rna la t 'from 1\ 0 to v ral

ar or rna n v r occur. Wh gyp moth popula
tion xplod fron1 tim to time i not ntir I
cl ar. Outbr ak ill e . ntuall collap ,u uall
from natuI al cau

Until a local g moth population cra h ,
ho v r, th r ar ral t chniqu that hom -
own r can mplo to k p damag and nui anc
to an affordable minimunl.

Monitorin
Hop full" th mind t of dragging th pra r

out of th garag and pIa 'ng in cticid on tr
and hrub ju t b cau om thing might bout
th r lurking i no long r a part of th Michigand r
m ntalit . ~ ar ago thi \ a call d ((in uranc
pra ing" h n bod a pra ing chlorinat
d h .drocarbon in ecticid ( .g., DDT) on ry-

thing that mo d. W all kno h r that got u !
Tak tim to in p ct our tr and hnlb p ri-

odicall for th ar iou lif fornl of gyp moth.
E p ciall look for th cat rpillar wh nth b gin
to hatch, u uall in earl Ma.

Contrar to popular b Ii f, population xplo
ion in a locality do not happ n udd nl ! An ar a
ill und rgo a gradual population buildup for a

tim b for th population go into a pha of
rapid rIa . Thi giv igilant hOlTIeO n r ,
n ighborhood and communiti tim to a
local ondition and tak appropriat action.

Th g p moth i in th gg Ina form for
n ad nin month, pI nt of ti111 to find and
d tro th m b for th hat h in th pring.
Whil it rna not b po ibl to find and d tro all
of th gg rna in and around our back ard,
thi activi t ilJ compl m nt manag TIl nt activit
tal n in th pring.

Management

Non-Pesticide Techniques

Water and Fertilize
W oft n tal tr and hrub for grant d, fig-

uring that th ar ind tnl tibl and m ant to 1a t
for r. Tr and hrub ha p cific nutri nt
and at I I quir m nt . Tak th tim to d t r
min what th n d, and at rand 6 rtiliz prop-
d . Th r ar bull tin availab1 at all count
xt n ion offic and gard n c nt r . Mo t in t

and ill a lect tr and hr ub that ar b incr
tr ed. K pincr our tr and hrub h alth

\ ill reduc th p t and di a attract d to
foliage and 1 n th danlag - don if th
attack d.



cide is the mo t U elective" product available.
To be mo t effective in nlinimizing defoliation,

B.t. mu t be applied when the caterpillar are Ie
than one inch long. A caterpillar (Yet laraer the

'-' b b'

efficacy of B.t. dimini he . B.t. ha a report d
residual activity (i.e. how long it renlain potent) of
about a week. It i broken down by unlight. In
instances where there are e tremel high gyp

Continued on page 4

to ee what mortality, if an , occur . Any tree that
die can be harve t d promptl with little 10 of
valu .

If h a defoliation i not
futur , landown r hould proc ed with thinning
or harv ting. Ho IV ver, landown r hould n10ni
tor gyp 1110th activit in th ir vvoodlot for 2-3

a1 aft r th C0111pl t d thinnina or harve tinab b

op ration ha tak n plac .
ACCOI ding to Kidd, thinning and I cti har

v ling cau Oln hort-liv d tr to a for t
a it adju t to both th d mand for incr a d
growth and to th mall op ning cr at d during
the e op ration . Tilning th e operation for
tho ear \ h n population of gyp nloth are at
low level avoid adding another tre to the
tand.

In carrying out th thinning or harve t op ra
tion, the fore t r or landowner nlanaging th tand
hould cone ntrat on the following guideline in
el cting tree for renloval:

1. Reduce the number of poor-qualit , high-Ii k
pecie .

2. Remove tree of an pecie with poorl
developed crown .

3. Give trong con ideI ation to removing tree
that provide good egg la ing habitat for g p y
nloth (e.g. rough bark, mall cavities, and large,
overhanging branches). However, if uch tree are
also bing activel u ed b wildlife, vvhich may
include gyp moth predator , tho e tree hould
not be renloved.

A question that is often raised b landowners is
whether praying their woodlot with pe ticide to
manage gyp moth i ju tified. uIn mo t ca e ,"
say Kidd, uaerial praying of woodlot i not ju ti
fiable. When ou compare the co t of aerial pray
ing again t the value of tiInber that rna be 10 t, it'
probabl not worthwhile. Thi i e peciall true in
stand that have not been well-tended b the
landowner or are growing on poor-quality,
droughty sites."

Continued on page 3

applied from the ground or by aerial spraying.
B. t. formulation are quite afe to hunlan .

There i no apparent human to icity, although
there have been rare ca e of allergic reaction by
human to certain formulation of B.t. In fact, B.t.
i only known to be toxic to the caterpillar of
moth_ .and butterflie . Whpe there are many
pecies of caterpillar affected by B.t., thi pesti-

Use proper recycling

This publication contains pesticide recommendations based pro~::~~~~:":o~::::::~:Of
on research and pesticide regulations. However, changes in pesticide regulations
occur constantl~, Some pesticides mentioned may no longer be available, and some may no longer be legal. If
you h~ve questions about the legality and/or registration status for using pesticides, contact your MSU
ExtenSion county office.

T? protect, yourself and ~t~ers and the environment, always read the label before applying any pesticide.
For mformatlon about pestiCide labels see Extension Bulletin E-2182 Reading a Pesticide Product Label.

~or more inforr~ation about pesticide safety, see Extension Bulletin E-2215, Using Pesticides Safely: A
GUIde for the ~pp!Jca~or,' Extension Bulletin E-1546 Take Cover! Protect Yourself from Exposure. (Pesticides).

For more information about safe disposal of pesticide containers see Extension Bulletin AM-95 Rinsing
and Recycling Pesticide containers.

Dozens of other Extension bulletins on safe application ofpesticides are also available.

ccording to xp rt at MSU, the
appearance of gyp moth ha cau ed
for t r to rethinJ( th it approach to
timb ] nlanag m nt. In tand that

ar compo d of a larg p IC ntag of tre that
ar pr ferr d ho t for gyp moth, the pot ntial
ff t from d foliation and t1 n10rtalit mu t be

con id r d i.n th planning of an tin1b r manag 
m nt op ration.

((Gyp lnoth i a r lativ 1 n \ di turbanc to
th for t of Michigan," tat Ru ell Kidd,
Di tri t For tr Ag nt fOl MSU Ext n ion in
Ro common. ((Con quentl, ci. nti t hav onl
b n abl to tud it inlpact for ju t a few ar.
Th r fore, it i difficult to predict all th long-t rm
chang that gyp moth will cau in Michigan'
for t," a Kidd.

Michigan ha large ar a of oak and a pen
for t that are xtrenlely u c ptible to defolia
tion b g p y n10th. Additionall , nlany parc 1
hay b n weak n d b old age or ar too den e for
optinlu1U grovvth. The e parcel are at orne ri k to
tre lnortalit becau e of all th tres they are
under.

Generall peaking, good traditional timber
manag nlent r comm ndation that keep stands
h alth and vigorou are the be t approach to min
imizing impact from defoliation. Depending
upon the tand, recommendations for thinnina

b

olmger tand to optiInum den itie ,and harve t-
ing overage tand to regenerate th nl, would be
appropriate nlanagement.

Timing is Critical
Th timing of thinning and harve t operation

mu t be plann d carefull in relation to gyp y
moth population outbr ak . If an outbreak of
gyp moth caterpillar (i.e. heavy defoliation) i
taking place or i expected in the next year or two,
then landowner hould wait before cuttino' downb

an tree. Instead, uch stands should be vvatched

Continued from page 1

Slippery bands keep caterpil
lars from climbing trees

Sticky bands trap
the caterpillars

Management. ..

Pesticide Techniques

Biological Pesticide
There are many pe ticide regi tered for u e

again t gyp moth in Michigan. Th only pe ti
cide u ed in th the Michigan Voluntar
Cooperative Suppre ion Program are product
that contain B. t.k. Bacillus thuringien is var.
kurstaki a the active ingredient. B.t. i a con1ffion
oil bacteria. It is cOlnnlerciall formulated and
old under various label (e.g., Dipe!, Fora,

Thulicide and Bactur to name a few). B.t,. can be

Gypsy moth caterpillars use cloth bands to hide dur
ing daylight hours. Scrape the caterpillars into a buck
et of soapy water

ing them from the urface to which the are
attached into a coffee can or imilar receptacle.
They can be buried or burned. Remember that
each egg nla de tro ed probabl liminate 400
500 caterpillar . Destro ing egg rna e i not a
cure all. Many times egg mas e are overlooked or
inacces ible. However, it i a v ry good and certain
I very cheap way to ignmcantly impact the gyp
moth population in our ard and neighborhood.

Barrier Bands
Sticky, or lippery band can be placed around

tree trunk to help curtail, though not neces aril
prevent, the caterpillar mov nlent into and out of
the tree canopy.

Sticky band can be purcha ed or nl.ade u ing a
nonporou nlaterial that can be wrapped arol..md a
tre tnlnk, then coat d with a conlmerciall m.ade
v getable-ba ed ticky nlaterial. Never put stic~
material directly on the tree trunk. Thi will per
111anentl tain th bark and nla harm the tree.

Stid band hould not be put on the tr e until
th caterpillar are about an inch long. Small r
caterpillar u uall ta in th tI canop.
Becau tick band eventuall 10 th ir ff c
tiv ne du to rain and oth r \,veath r factor , the
tick mat rial ha to b 1 appli d p Iiodicall .

Band cover d compI t 1 with cat rpillar n ed to
b cl aned or r placed.

Slippery band aI e al 0 int nded to int rnlpt
th dail migIation of the caterpillar. Th pr vent
the caterpillar from cliInbing up into th canop.

Hiding Bands
Cloth, or hiding band , can be honlenlad fyom

nl dium weight dark cloth about 12 to 18 inch
wid and long nough to completel wrap around
th tr . Fa t n ach band at about che t h i(Yhtb

around th tree with twin, cord or wir about
midwa from the bottoln of the cloth. Then fold
the top part of the cloth down over the bOttOI11 half.

Some of the caterpillar de cending the tree in
the 1nOlTIing hour in search of a secluded daytime
re ting pot will hide under the flap of the band.
R move and de tro the caterpillar each da b
craping th m into a bucket of oapy wat r.
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Trees and shrubs
defo iated by gypsy moth

lthough gyp moth caterpillar
f d primaril on d ciduou tr
p ci uch a oak or a p n,

thi in ct i knO\! for it id
ranging app tit . Wh n popula-
tion of g p moth ar r

hiah, th cat rpillar quickl dour th lea of
th ir pr f rr d ho t tr e p ci . Onc th ir
favor d food ourc di app ar ,th hungry cat r
pillar do not h itate to k out n w ourc of
food. Wh n tm occur, alma t an d ciduou or
conifer tr e, hnlb or other land cape plant rna
b at ri k of uff ring am amount of defoliation.

Con qu ntl , it i difficult to tate exact] how
u ceptibl a tr or hrub p ci i to d foliation

b gyp moth cat rpillar . Th r for, th follow
ing li t i off red onl a a guid to homeowner.
Thi li t do not guarantee that an peci li ted
a minimall at ri k will never b defoliated b th
gyp moth.

More importantl ,homeowner need to recog
nize that gyp moth caterpillar do have prefer-
nce for c rtain type of tr e and thrive be t on

tho e pecie . Typicall the e favored food ource
are u uall the fir t one attacked in a honleown
er' ard, e p ciall tall, large crowned tree . The e
are the tre m.o t likely at ri k to defoliation.

Generall peaking, when gyp lTIoth caterpil
lar mov into Ie pr ferable food ource, the
caterpillar do not thrive a ell and often onl
cau e minor damage.

However, r gardle of tm in ect' food prefer-
nce , clo e in pection of ard tr and outdoor

fi'(ture and prompt action b the homeowner to
d tro gg rna and mall cat rpillar i cnlcia]
( e relat d articl ). Thi i th r al k to mini
mizing th di comfort and, to om degree, th
d foliation cau d b lara numb r of g p
mot at rpillar .

If a hom owner i able to minimiz th amount
of defoliation from th gyp moth, it willI en
th overall impact on tr h altho Wh n a hard

ood tree i h avil defoliat d, th ne ded en r 0

to regrow a n w et of 1 ave cau e tre . Thi

tre oft n w al en a tr vvhich rna I ad to
additional tre health probl m . Moreo er, conif r
p cie, uch a pru or pin , ar at great r ri k

than hard ood b cau conif r are not able to
r gro n dl 10 t to d foliation. Thu con1pl t
d foliation of conif r b gyp moth i u uall
fatal.

Trees and Shrubs Most at Risk to Defoliation
All oak (Quercus).
All aspen and poplar (Populus) .
Gray, paper (white), and river birch (Betula).
All willow (Salix).
All apple and crabapple (Malus).
All thornapple and hawthorne (Craetagus).
White pine (Pinus).
Blue spruce (Picea).
American beech (Fagus).
Basswood (Tilia).
Sweetgum (Liquidambar).
Juneberry or serviceberry (Amelanchier).
Witch hazel (Hamamelis).
Hazelnut (Corlus).
Mountain ash (Sorbus).

Trees and Shrubs Somewhat at Risk
to Defoliation

Black walnut and butternut (Juglans).
All cherry and plum (Prunus).
Norway, red and sugar maple (Acer).
Hophornbeam or ironwood (Ostyra).
Hornbeam or blue beech (Carpinus).
Alder (Alnus).
Elm (Ulmus).
Hickory (Carya).
Eastern redbud (Cercis).
Sassafras (Sassafras).
Paw paw (Asimina).
White and Norway spruce (Picea).
Balsam fir (Abies).
Eastern hemlock (Tsuga).
Red, jack, scotch and Austrian Pine (Pinus).

Trees and Shrubs at Minimal Risk to Defoliation
Ash (Fraxinus).
Tulip tree or yellow poplar (Liriodendron).
Sycamore and London plane tree (Platanus).

Gypsy moth caterpillars prefer to eat leaves of certain
tree species, including poplar.

Northern catalpa (Catalpa).
Honey locust (Gleditsia).
Black locust (Robinia).
Horsechestnut (Aesculus).
Dogwood (Cornus).
Eastern redcedar (Juniperus).
Juniper (Juniperus).
Yew (Taxus).
Lilac (Syringa).
Azalea (Azalea).
Rhododendron (Rhododendron).
Arborvitae (Thuja).
Viburnum (Viburnum).
Hom own r can id rinO' planting tr e or I

hrub in ar apron lo high gyp moth popula
tion build-up hould choo p ci that ar at
nlinimal ri k to defoliation. Contact our local
MSU E ten ion offic for bull tin and informa-
tion on tr lection, planting and car .

Be careful about quick fixes for your gypsy moth problem
Struggling with the effect of th gyp y moth

can be fru trating enough without un crupulou I

p ople trying to take advantage of the homeown r I

b offering quick fixe . \
There are no quick fL"{ d lare Ru ell Kidd,

MSU E ten ion di trict for tr agent in
Ro common County.

He advi hom owner to b ary of product
or rvic that promi or impl th can nd
gyp moth probl m in th backyard or vvoodlot.

B car ful of al p opl ho ant to pra
our tre with ch mical that are Itguarant ed" to

control the gyp moth. In orne ca , the e rna
be wortWe or even dang rou . I

Woodlot Management...
((Spraying i onl ju tifiable und r c rtain con

dition uch a in high valu ,larg diam t r oak
tand that ar very cIa to harv t or in tand

that ar und r re tr from oth r factor ,"
advi Kidd. ItLandown r hould not fool th m-

I into thinking that pra ·ng i a panacea to
th gyp moth problem or that it i a ub titut
for good for t managem nt. In fact und r certain
condition , pra ing could actuall prolong d foli
ation if it eliminate th buildup of predator ,"
a Kidd.

More re earch i n eded b for fore t rand
other working with gyp moth can an wer rno t
of th qu tion and concern about the ultimate
impact of gyp moth in Michigan. To date, the
bulk of th r arch don on gyp n10th ha be n

Homeown r hould a k vvhat ch mical i to b
u ed, it hazard, hat it [fect will be and what
precaution will b taken to minimize pray drift
to nearby obj ct .

Homeowner hould al 0 a k to e proof that
the compan and the individual ar certified and
licen ed to appl uch a mat rial. Michigan law
requir that commercial p ticid praying com
pani b c rtifi d and lic n d b th Michigan
D partm nt of Agriculture.

Rem mb r that ch mical pra ar ff ctiv
onl during the cat rpillar tag of th gyp moth.
Spraying tree before the egg hatch or after the
caterpillar have pupated or emerged a adult I

continued from previous page

in the a t m tat and Europ . Michigan i dif
ferent in t rm of oil, climat and for t typ .
Th refore, it i not alwa to appl hat hap- I
pen d el e h r to our tat .

Ov r the pa t eral ar, MSU xten ion p -
ciali t ha h ld ork hop for prof ional
fore ter and other natural re ourc manag r to
help them 1 am more about gyp moth and ho
to manage timber tand to rninimiz the negative
aff ct .

((Private landowner hould ek out prof -
ional help if they are un ure a to how to manage

their timber, given gyp moth a a new dev lop
ment," advi Kidd. ((The be t place to tart for
furth r information would b our local MSU
Exten ion office."

moth i wortW . (See th gyp moth lif c cl
chart on Pag 1.)

Be war of unr ali tic claim about product or
technique to rid our propert of the gyp y nloth
b them lve.

Sam product, uch a tick band, ar
ind d u ful, but th will not control th gyp
moth complet I, peciall h n u d alan . Onl
a combination of control tr atm nt ,u d dili-
g nt! b th hom own r, will achi ati facto
control of th gyp moth.

Oth r product rna not do hat their nam
impl . Take, for in tance, th gyp moth trap. The
purpo e of the trap i to attract and captur th
adult gyp moth. Trap are u ed to monitor gyp
moth population . The will not control or elimi
nat n xt ear' gyp moth problem in our ard
b cau e one adult mal moth can ulate with man
f male moth and on or two trap will not cap
tur nough nlal to int rf r ith mating or
cau th population to d clin ignificantl n 't

ar.
B e car ful about timb r bu r who off I

to bu tanding tr that hav b en defoliated.
Un cropulou timber bu er rna u e gyp moth
inf tation in an area a a care tactic to per uad
po pIe to II aluabl timbrat 10 pric b for
th tr e di .

Timber own r hould alwa can ult with pro
fe ional fore t r before th d cide to II an
tanding timb r.

Your county MSU E ten ion office can provide
th nam of profe ional for t r in our ar a.
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D. Will the trees in my yard or woodlot die once the leaves
are completely chewed offby the gypsy moth?

Most trees survive, but survival depends on tree vigor
before defoliation and the species of tree being attacked.
Healthy, vigorous trees are generally able to withstand two
or three years of heavy feeding by the gypsy moth. However,
yard trees that are weakened by old age, drought, competi
tion from other trees, or insects and diseases may die after
one defoliation:

In addition, coniferous trees, such as pine or spruce,
cannot produce new needles after defoliation. Thus com
plete defoliation by the gypsy moth can kill these trees.
D. What mayhappen ifmy neighbors and I do not have our
properties sp;ayed as part of a gypsy moth suppression
sprayprogram?

Left on their own, gypsy moth populations generally con
tinue to increase until trees are completely stripped of
foliage and then natural causes, such as predators and virus
diseases, reduce the population.

However, during multiyear outbreaks, droppings (frass)
fall from trees in iarge quantities; masses of migrating larvae
in search of new food or places to pupate climb'on houses
and other objects and become a nuisance that most people
(or communities) whose properties qualify for a suppres
sion spray program choose to participate to avoid the many
uncomfortable aspects of large gypsy moth outbreaks.
D. There are tents and webs in the cherry and crabapple
trees in myyard. Is this gypsy moth?

No. The gypsy moth does not spin webs or tents as it
feeds. SilKen tents in the crotches of trees are made by the
eastern tent. caterpillar. This insect feeds primarily on fruit
trees such as cherry and apple and the ornamental varities
of these species. Because this insect's hosts are more limit
ed, the eastern tent catterpillar is not considered as threaten
ing as the gypsy moth. Eastern tent caterpillar outbreaks
occur periodically, and after a few years they crash or
decline once predators and other natural diseases build up
in the population.
D. Is there anything I can do around my home to control
gypsy moth without using pesticides?

Homeowners can use several nonpesticide methods that
are effective, to some degree, in coping with the gypsy
moth. For example, physical barriers can be placed around
tree trunks. These include sticky bands that trap gypsy moth
larvae or folded fabric bands that attract larvae which then
can be easily destroyed. Scraping egg masses off of trees
and manmade objects before they hatch also helps. Some
measure of control can also be accomplished by spraying
newly hatched larvae with a weak solution of hand soap
mixed with water (1-2 fl. oz. per gal. of water).

In addition, insecticidal soaps (similar to dishwashing or
hand soap) or Bacillus thuringiensis, a bacterial disease of
caterpillars (tradenames: B.t., Dipel, Biotrol, and others)
effectively control gypsy moth when larvae are about one
inch long. B.t. is not toxic to animals or people. It is only
lethal to the larvae of insects in the moth and butterfly fami
ly. This material has a low impact on he environment.
D. How much does acaterpillar eat?

During the caterpillar stage, each gypsy moth eats about
one square meter of foliage.

10E

Management on private lands
D. Will county-administered suppression spray programs
eradicate this pest?

No. Community suppression spray programs are
designed to help homeowners cope with the gypsy moth
until natural controls (predators, diseases, etc.) cause the
population to fall to levels that people can tolerate without
spraying.
D. Once the county begins to spray, will myproperty have
to be treated every year?

Not likely. Only small blocks of land are sprayed as part of
any suppression program. Highly infested, unsprayed
blocks bordering these areas are allowed to follow the
course of nature. After three of four years of large outbreaks,
natural controls such as disease-causing viruses and preda
tors cause populations to crash or fall dramatically in the
unsprayed areas. When this occurs, properties sprayed in
previous years do not require spraying because the popula
tion crash usually extends into these areas.

because of the large number of caterpillars. Some trees may
die, alt~o_ugh this may not happen until several years after
the outbreak. Visitors to an infested area may unknowingly
transport gypsy moths back to areas that were previously
not infested.
D./fstate lands are notsprayed what will be the long term
effects on the forest?

A.A forest's first encounter with gypsy moth defoliation
will cause some change, which can be thought of as the for
est's way of fighting back. In some areas some trees will die,
weakened by repeated gypsy moth attacks. Certain suscep
tible species will be replaced to some extent by more resis
tant ones. In those areas the forest makeup will change
slightly creating aforest type that is more resistant to future
mortality. This means that after the first outbreak, future
defoliation will have much less impact. This change may be
quite noticeable in a few areas, while in others, the change
will be hard to see. Although a few trees will die, the forest
will survive.
D./sn't it worth spraying to avoid changing the forest?

A.Forests are always in astate of change; this is normal.
Spraying for gypsy moth on a large scale may have the
effect of prolonging the outbreak and delaying population
collapse. This is because large-scale spraying may alter nat
urally occurring organisms that regulate gypsy moth popu
lations. Spraying on a large scale to prevent a problem may
actually cause abigger one in the long run.
D. What happens environmentally in an area that is treat
ed for gypsy moth?

A.When an area is treated for gypsy moth, the safest
material possible is used. The name of the material used will
be posted on a sign on the site. Generally it is Bacillus
thuringiensis (Bt), a bacterial insecticide that has little effect
on other organisms or the environment. The smallest area
possible usually 50 acres or less, is treated so we do not
interfere with the pending gypsy moth population crash.
D. What method ofspraying is used?

A.The DNR uses the most up to date aerial application
techniques, either by airplane or helicopter.

o
Management on state lands

The battle to rid Michigan of the gypsy moth was lost
long ago. The gypsy moth is an established resident of our
state's forests. Spraying in most areas of the state will only
temporarily reduce the numbers of caterpillars. For most
areas, this effect will last for only one year.

Gypsy moth numbers are controlled by many predators,
parasites and diseases. Like most leaf-eating insects, the
number of gypsy moth caterpillars cycle with time. Periods
of bad years will be followed by periods of time when gypsy
moth will hardly be noticed.

The key to this cycle is the rapid drop in gypsy moth
numbers often referred to as a "population crash." A virus
that kills only the gypsy moth is the main reason for these
crashes. This remarkable phenomenon, when gypsy moth
numbers return to low levels, is the basis for the Michigan
Department of Natural Resources (DNR) management strat
egy for gypsy moth.

The DNR does not use insecticides against gypsy moth
on vast areas of the forest. Small areas are treated if it is
appropriate to do so. Gypsy moth on state land do not cause
outbreaks on private lands, just as those insects on private
lands do not cause outbreaks on state forest lands. In fact,
spraying large areas of state land may actually help prolong
outbreaks by altering natural mortality. While we understand
that gypsy moth periodically rises to levels that create a
problem, this in itself is not reason enough to spray. The
benefits from using any pesticide must be carefully weighed
against the risks and costs of that use.

AFew Commonly Asked Questions and Answers:
D. What is the DNR doing about gypsy moths?

A.The DNR is responsible for protecting state land from
gypsy moths and other tree pests. Through forest manage
ment practices, the department is striving to make our
forests less vulnerable to gypsy moth. The gypsy moth is
monitored to determine if the insect will kill valuable timber
or become aserious nuisance in recreation areas. This infor
mation is used to ensure that we spray only where it is most
appropriate.
D. When and where is it appropriate to spraygypsy moths
on state lands?

A.Put simply, it's appropriate where and when the bene
fits outweigh the costs, which is not always easy to deter
mine. Generally, it makes sense to spray recreational areas,
such as campgrounds and parks, with an appropriate insec
ticide. Awell-used campground relatively free of caterpillars
creates benefits that outweigh the small environmental and
economic costs of treatment. On the other hand, it seldom
makes economic sense to spray state-owned timber lands.
The cost of treating those lands usually is greater than the
timber value we would lose if we choose not to spray.
D.How does the state know what areas to treat?

A.Areas of high recreational value or timber value are
routinely surveyed for gypsy moth egg masses. A count of
these egg masses tells us whether or not to expect a prob
lem.
D. What would happen if the state did not treat
recreational areas such as campgrounds orparks?

A.lf there are sufficient egg masses in the area, it is likely
that most visitors would find the experience intolerable

Management starts at home
moth populations, two application five day apart
might be needed.

Most chemical pe ticide are 950/0 - 99% effec
tive. B.t.k. i probably is 00/0 - 85% efficient in
field applications. This i actuall a de irable
attribute of B.t.k.. That rna ound like a contradic
tion, but it i n't. Pe ticide that are highl efficient
will ventuall work again t the pe t manager.
In ect , through natural election, will develop
resi tance to the pe ticide. B leaving 15% of the
population intact, election for re i tence i
lowed. B.t.k. ha b en u ed again t gyp Y moth

for over fifteen ears and no re i tance ha been
eli cov red.

There i , quite naturally, a trade off. When B.t.k.
is applied there are till orne cat rpillar crawling
around. How ver, nui ance i reduced to a mini
mum, defoliation lowered below dan1aging lev 1 ,
and B.t.k. remain effective.

Continued from page 2

Soap and Water
In addition to de tro ing gg rna se , home

owner can u e a number of other non-pe ticide
method to reduc defoliation of their yard tree .

Watch for th app arance of the small caterpil
lar in the pring. A garden ho e ha ufficient
water pr ure to knock them off the foliage.
Spra ing th m with water und r pr ur kill
man of them.

Gard n c nt r carry variou brand of "in cti
cidal oap." An in ecticidal oap i not a oap con
taining a ynthetic in ecticide but in tead r fer to
the abilit of the oap to kill c rtain in ect .
Spraying gyp moth cat 11Jillar with a ho e with
an attachment to eli pen oap can be very effec
tive. B ur to follow label dir ction on th in ec
ticidal oap container. Snlall and large caterpillars
an a il b drowned when ubmerged into a

bucket of oap water.

Chemical Insecticides
A nun1ber of chemical pe ticide are registered

again t gypsy nloth in Michigan. Many are avail
able at your local garden cent r or nur ery. Some
of the mo t common are forn1ulation of acephate,
carbaryl, and malathion.

If ou choo to u ch n1ical in ecticid to
control gyp moth, appl them judiciou land
wi el . Be id gyp moth th can have a poten
tial impact on a ari t of b n ficial in ct,
including valuable predator , para ite and hon 
bees.

Regardle of what in ecticide ou choo , read
the label in tnlctions and follow them exactly. If
ou have an potential per onal health concern

regarding pe ticide , di cu them vvith your fami
ly phy ician or contact our local health d part
rnent.
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Gypsy Moth Educational Materials

y 1990, gypsy moth had a firm grip on
the Lower Penin ula. By this time it wa
accepted that this would cause epi ode

of eriou d foliation by the end of the decade
wherever uitable ho t plants existed in sufficient
number (mo t of both peninsulas).

The state legislature, keenly aware of the poten
tial for mi u e of in ecticide that could occur,
provided fund to Michigan State University
E ten ion to put into place th Michigan Gyp
Moth Education Program (MGMEP).

MGMEP provides a variety of educational
material and program to all countie that are now
or will oon be aft cted by gyp y moth defoliation.
The goal of the program i to provide the informa
tion nece ary for the citizen of the state to make
on~ ct management deci ion when confronted

with gyp y moth.
"Once people have a olid understanding of

what gyp y moth can and cannot do, they will

....•
Workbooks:

The Gypsy Moth in the Classroom; b Eric
Mull nhauer, publi h d in coop ration with USDA
For t S mc and oth r ; availabl from Dr. Norman
Dill, D lawar Stat Colleg, 1200 N. Dupont highwa ,
Dov r, D lawar ·19901; 92-pag not book wjth gyp y
moth r lat d activiti aimed at el mentary through
junior high school. Indud I on plan , ten minut
introductory vid 0 and orne graphic and teaching tip.
F of $5 to cov r shipping and handling (S&H).

Gypsy Moth Workbook; publi hed by Am rican
Fore try A ociation in cooperation with the USDA
Fore t Semc ; available from American For t, P.O.
Box 2000, Wa hington, D.C. 20013 for 6.95, including
S&H; 1-800-368-574 ; 80-pag booklet of cla room
project divid d b ag I v 1(4-8, 9-12, and 13 and over),
uitable for photocopying.

The Gypsy Moth...A Workbook About Michigan's
Newest Insect; 1987, updated; by Clar County Gyp
Moth Ta k Forc Education Committ ; availabl
hrouO"h MicrnO"an 1 gislators; 24-pag pap rback, plu

aching guid , addr ba ic in ct tudy and gyp y
moth activiti .

ICHIGAN

YMO H
DUCATION PROGRAM

make good management d ci ion ," tate Tom
Elli , Gyp y Moth Education Coordinator for
Southern Michigan. "0ur un tated goal," Elli
goe on to a, "i to learn to live with the gyp y
moth, to avoid the knee-jerk reaction of spraying
everything and anything with pe ticide , and to
teach everyone a little ecology along the way."

"Initially, the program concentrated effort in
tho e countie in central north m Michigan that

The Gypsy Moth Activity Book; 1991; b Midland
Count Gyp Moth Suppr ion Program; availabl
from G p y Moth Suppr sion Program; Midland
County Servic Bldg. 220 W t Ell worth St., Midland,
MI 48640-5194; (517) 832-6785, 20-pag activity book
aimed at earl el m nLary grad , rno tl identify and
color pag . Co t 1.15 (including S&H).

Videos:

Living With the G p y Moth in Michiaan MSU Exten ion
Vid 0 VT-33; 1991; 23 minut ; Availabl through
Michigan Stat Univ r ity Ext n ion offic ; Complete
tud of th gyp Ymoth life c de and d mon tration of

population uppr ion technique.

A Balanced Perspective 1992; USDAIFor t Servic ; 18
minut ; availabl from Ir n M. Borak, USFS Fore t
H alth Prot ction, 1992 Folw 11 Av ., St. Paul, MN
55108; Focu on living with gyp moth in£ station
and natur' rn thod of reducing gyp y m.oth popula
tion.

G p Moth. .. the Wa West 1991; USDAIFor st S l-vice;
18 minut ; availabl from USDA For t S rvic ,
Northern Region Public Affair Office, P.O. Box 7669,
Mis oula, MT 59807; Good hi torical review of intro
duction in astern United Stat and travel we tward.

were the fir t to be affected everely by g P
moth," says Cora Gorsuch, education coordinator
for Northern Michigan. A the program gained
n10mentuIn, the scope of the activity ha expanded
to include programs for lake a ociation, the
recreational indu try, elementary and econdary
education, the landscape and fore try indu tries,
municipal grounds and fore try per onne!, and
community service organization .

The MGMEP provide the vital link between
regulatory activities and the people of Michigan. It
al 0 i the mechanism b which univer it
researchers can discu their role in earching out
and implementing environmentall compatibl,
economically viable and socially acc ptable man
agement strategies to control thi in ect pe t.

For more information regarding the role th
Michigan Gypsy Moth Education Program play
in your locality, contact your county MSU
Extension office. ....•
MSU Extension Bulletins:

Available through. your count MSV Exten ion office.

E-2299 "Compari on of th Gyp Moth, Ea t rn ~ nt
and Fore t Tent Caterpillars." On pag , color drawing .
Free.

E-2300 "Cloth Banding Tree to Suppre the Gyp
Moth." One page with how-to graphic and xplanation
of gyp y moth caterpillar feeding and wandering b hav
jors. Free.

E-2301 "Barrier Band to Suppr th Gyp Moth."
Illu trate the'u e of band to trap or r p I gyp moth
cat rpillars. Fr e.

E-2281 "Gyp y Moth Hom own r Guide." T 0 pag ,
on what to look for and how to d a1 oth the probl m if
your locality is affected. Free.

E-1983 "The Gypsy Moth in Michigan: A Guid for
Homeowners and Small Woodlot Own r ." Eight pag
color bulletin on recognizing and managing th gyp
moth. Excellent photos of !if tag and lif c cl and
xten jve management recomm ndation . 50 c nt .

BIk. Bacillus thuringiensis var. kurstaki. Acommon soil
bacterium that produces atoxin deadly to gypsy moth
caterpillars. Commercial formulations of Btk are used
exclusively in the Michigan Cooperative Suppression
Program. While not 100% specific to gypsy moth, Btk is the
most selective and human safe pesticide registered for use
against gypsy moth.

Caterpillar. The larva (immature form) of moths and
butterfies.

Defoliate. Remove leaves from plants. One gypsy moth
caterpillar can remove over asquare yard of leaves in it's
lifetime.

Egg mass. Acluster of eggs. Agypsy moth egg mass con
sists of eggs and body hair from the female moth. The buff
colored egg masses range in size from ~" xX" to 2" x%" and
contains from 50 to 1,500 eggs.

Eradication. Elimination of an organism from ageographical
area. To date, gypsy moth has proven to be impossible to
eradicate from Michigan and eastern states.

Exoskeleton. Insects do not have an internal skeleton.
Instead, they have evolved an outer shell (exoskeleton) that
provides structural strength and protection

Frass. Insect droppings (excrement).

Instar. Growth stages of immature insect forms. As immature
insects grow (in this case caterpillars) they outgrow their
exoskeleton and must shed it. The life stages between molts
are called instars. The gypsy moth may complete 5- 7 instars
before forming apupa.

IPM. Integrated Pest Management is the use of avariety of
management strategies and techniques to limit insect pest
populations to tolerable levels. It involves taking tree-directed
actions, insect directed actions and no action depending

upon the circumstances. The management strategy selected
is based on sound ecological, economic and sociological
principals.

Michigan Voluntary Cooperative Gypsy Moth Suppression
Program. Amanagement partnership available to all counties.
Up to 50% of he cost of aerial application of Bt may qualify for
cost-sharing funds from the U.S. Forest Service. The program
is managed at the state level by the Michigan Department of
Agriculture. For more information contact your county exten
sion office or MDA.

Molt. As the gypsy moth caterpillar grows, it must periodically
shed it's skin to allow for additional growth. It will molt four to
six times.

NPV. Nucleopolyhedrous virus. NPV is avirus disease that is
present in our gypsy moth population. It is most virulent when
populations are high and food becomes scarce, weakening the
caterpillars. At this time over 99% of the population will
become sick, stop feeding and die (population crash). It is
commonly referred to as wilt disease. Only caterpillars are
affected.

Outbreak. Local gypsy moth populations will be innocuous for
several years. When conditions are right, apopulation explo
sion (outbreak) will "Occur causing widespread, severe defolia
tion. 'Population densities of one half million to six million
feeding caterpillars per acre are not uncommon during these
outbreak episodes.

Parasite. An organism that lives on or in the body of another
organism. There are several organism (mostly other insects)
that parasitize gypsy moth egg, caterpillar and pupa. Apara
sitism is an important population regulator.

Predator. Organisms that eat other organisms. Many different
kinds of mammals, insects and birds prey on all gypsy moth
life forms. Apredator is an important population regulator.

Pheromone. Ascent the flightless female emits to attract and
induce male gypsy moth for mating.

Pheromone trap. Atrap that resembles arectangular 1/2
gallon milk container with aroof. The trap is "baited" with a
synthetic form of the gypsy moth pheromone. The Michigan
Department of Agriculture has been monitoring male moth
activity throughout Michigan since 1985 from apermanent
array of traps. Two traps are set and collected each summer
from each township 'n Michigan. Pheromone traps are not
recommended for backyard control.

Population crash. The collapse of a large population of gypsy
moth caterpillars. It is brought on by starvation which trig
gers naturally occurring diseases to dissemate alocal
population.

Population monitoring. Keeping track of the presence, popu
lation density and rate of spread of the gypsy moth. Traps
baited with synthetic pheromone are used to monitor male
moths. Egg mass and defoliation surveys are also important
components of gypsy moth monitoring programs.

Pupa. The development stage that occurs between the cater
pillar and adult stages. This is the resting state where the
caterpillar transforms into an adult moth.

Refoliation. When deciduous trees lose more than 60% of
their leaves they will "flush" anew set of leaves. This is called
refoliation. The new leaves are usually smaller and not quite
as green as the first set. Trees that refoliate are weakened
somewhat due to stored energy used to produce the new
leaves.

Stress. The negative effect on plants caused by poor growing
conditions or damage caused by poor soil, too much or too
little water, insects and diseases. Gypsy moth is only one of
many causes of stress to trees in Michigan.
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Ripples in the pond
Th introduction of an in ct lik gyp moth

into a pr iou I gyp moth fr for t au
rna iv chang . Thi ph nom na n1a nlak far
r achino' chang in th b havior of oth r 1 af
f ding in ct in th a th 1 ct ho t to f d
and la gg upon, ho the 1 ct habitat and

n b ha ioral chang in mating. Th
hang , in turn, rna aff ct th a th ir pr da-

tor and para it r lat to th m. And 0 on.
Dr. Mark .Scrib r, chair man of th D partm nt

of Entomology, ha b n r arching th que -
tion for quit om tim.

Scrib r' group di co r d r c ntl that th r
ha b n an appar nt hif-r of f dina and aa la -o 00

ing pref r ~c of th tig r wallowtail butt rfl
f om quaking a p n to whH a h in ar a with
gyp y moth activh . Thi (la h hitt" will b xam
in d at variou di tanc ahead of g p moth
tlfront " to t and d t rmin what i re pon ibl
for thi major cological ho t hi ft.

Dr. D borah McCullough i the n w t
facult m m ber in th Departm nt of
Entomology at MSU. McCullough' area of
pecialization i fore t entolTIolog . Lik

Scriber' effort , McCullough will be look
ing at the impact that gyp moth and up
pre ion activitie have on other foliag 
feeding in ect in the fore t, and on
impact of defoliation in relation to nitro
gen cycling in our fore t eco y tern .

McCullough al 0 plan to look at the
-importance of gyp moth defoliation rela
tive to two-lined che tnut borer and hoe
tring root rot in northern pin oak fore t .

Man of the e tand have high mortality
rat , but the causal agent i not known.

Plan are .al 0 underwa to develop a hazard
rating tern to predict what kind of a pen
tand are rno t vulnerabl to gyp moth d folia

tion; habitat typing and ecological attribut of
a p n tand will be relat d to gyp moth-cau d
mortali .

Forest Tent Caterpillar

Eastern Tent Caterpillar

Gypsy Moth Caterpillar

ICHIGA
ESEA CHERS

AKEAI A THE
GYPSY OTH

Bri tow' group at MSU i currently a e ing
how ant affect gyps moth behavior and urvival
and how ant den it corr lat with gyp moth
d n ity and damage.

The exception to the rule dilemma
Dr. Dan Herm f om Do Gard n al 0 hold

th po ition of adjunct a i tant prof or in th
Departm nt of Entomolog at MSU.

Dan i collaborating ith Dr. Jam Nitao, a
re arch a ociate in th Departnl nt of
Entomoloo and Dr. Mural dhan air, a natural
product ch nli t in the D partment of
Horticulture. Th are trying to unravel on of th
man (I xception to th rule."

Pap r birch i a highl favor d ho t of gyp
moth. Ho v r, om pap r birch tr nl to b
high! r i tant to defoliation. H rm, itao and

air hypoth iz that 1 a of r i tant birch rna
contain compound that cau thi r i tanc .
Th ar tI ing to id ntify and i olate the com
pound re pon ible for thi re i tance.

Entolnopha aa lnailnai aa into Michigan' g p
moth population.

Th pathog n full intloduc d into
Crawford and Lal counti in 1991 and a till
viabl at th location in 1992. Snlitl will b
monitoring th tabli hm nt of thi organi m
o r th n xt v ral ar.

Ants in the plants!
In c rtain ituation ant rna b a aluabl all

again t gyp moth. Whil man r arch pI oj ct
look for an organi n1 or p ticid to pI ovid that
big kno kout punch, Dr. Cath Bri to ha be n
tud 'ng th pot ntial of mound ant in th bioloa-o

ical ontrol of gyp moth in Michigan.
Mound ant ar fair! common in jack pin

for t and plan tation in north m Mi higan. In
h r tud plot in Crawford County h not d that
no gyp moth gg l11.a w r d po it d in area
with high mOLmd ant activit hil adjac nt area

ith 10 or no mound ant acti it contain d
ovipo iting f mal moth .

Comparison of the gypsy moth, eastern
tent, and forest tent caterpillars
The identity of three common caterpillars that may be present

early each year could be confusing. These illustrations
will help identify which caterpillar is feeding on your trees.

Where are they an how many are there?
Dr. Stuart Gag of th D partm nt of

Entomology at MSU u ophi ticated comput r
t chnology to track th incid nc and pread of
gyp moth tm oughout Michigan. Gag , in coop
ration ith Ron Pri t of the Michigan

D partm nt of Agriculture, ha d v loped a per
man nt network of ph rOlllone trap throughout
th tat. U ing a g ographic information tern
(GIS), trap catch data ar anal z d ach ar to
monitor g p moth di tribution and e timat
population iz . Spatial anal i and map pro
duced on the GIS can b u ed both r aaencio

and program to target ar ea likely to exp lience
~~~~~~~~~~~~~~~~~~~~~~~~~~_defoliation. Thi information allow

re ource manager to initiate education
and uppr ion ffort in a proactiv ,
tim I manner.

Dr. CharI Chilcote, a r arch a oci
at in th D partm nt of Entomolog at
MSU, i working to d v lop an gg rna
arnpling t chnique that i mor accur at

and may be a a to execute a th five
minute alk t chnique that i currentl,
u d in Michigan

So what's happening to the trees?
Dr. John Witter and hi current gradu

ate a i tant, J nnif r Sto enoff, (Charle
Chilcot b for h r) from th School of

atural R ourc at UM ha eben xam
ining th impact of g p moth on th
for t d land cap of Michigan. Working
clo el 'vvith th Michigan Departn1 nt of
Natural Resourc the have be n
att mpting to document and evaluat th
impact of gyp moth on tand mortality,
chang in tand d n ity, tand compo i
tion, and under tory and groundcover veg
tation.

e earcher in Michigan
have taken aim at the
gyp y moth. Their goal
i to provide new tool
to the integrat d pe t
management toolbo .

Int grat d p t manag m nt (IPM) i nothing
mor than a ommon n approach to manag
ing p t within th cont xt of th cological, co
nomic and ocial tructur th aff ct. othing
n \AI. Put tog th r a toolbox of t chnologi and
u th m prop rl . Manag th targ t bat in a

a that do n't thro th 0 raIl bioloaicalo

fram ork out of hack; do it in uch a a that it
do n't cau an conomic burd n to th taxpa r
or th crop pIoduc r; do not introduc p ticid
that p r i t in th wat r, air or animal bod fat or
cau canc r ; and, finall , implem nt a manage-
m nt program that mak verybod happ.

Whil thi em lik an impo ibl ta k, that i
ver difficult and pain taking, it i not
impo ible.

In Michigan, cienti t at Michigan State
Univer it , the Univer it of Michigan,
other univ r itie , college , and the U.S.
Fore t S rvic have accept d the challenge
pre ented b the gyp moth. Th are look
ing at it from many angle depending upon
their pecific experti e.

Is sick better than dead?
Dr. Leah Bauer is a part of a group of U.S.

For t Servic re earch ntomologi t who
are headquartered and hare lab pace at
Michigan State Univer ity.

(lSince the introduction of the g p
moth, entomologi t have been trying to rein tate
the balance of nature in our ea tern fore t "
Bauer aid, tiMan natural nemi of gyp mo;h
are no e tabli hed and ha e graduall b gun to
mod rate th dramatic population ing that
occur in n 1 infe ted area uch a Michigan."

Dr. Bauer ha b en working-with a group 0 pro
tozoan pathogen call d micro poridia. tlWe hop
to introduc a full complement of pathogen to
keep th in ct a unh alth a po ibl." The e
one-c 11 d animal, tog ther with PV, pIa an
important rol in tabilizing gyp moth popula
tion in it native Europe rang

A cat rpillar inf ct d with NPV,
ud opol h drou viru, di fairl quickl, u u

all ithin a k or t o. On inf ct d ith
mi r0 poridia rna tak thr e or four k to uc
cumbo Som ju t g tick and ta ick. The ick
cat l-pillar pupate and tum into a f male moth
that la a gr at! reduced number of gg. Man
of the e hatching caterpillars are ick al o.

What i manifested, over tin1e, i the
pr ad of a long, lingering illn through-

out a large portion of a local or r gional
population. Sick beget ick. Th e indi-
vidual at I , r produc I and ar
mor u ceptibl to other pathogen and
para it .

tlA a re ult of natural n m introduc
tion , we can xpect that gyp moth pop
ulation will becom more table 0 r
tim - imilar to orne of our native pe t
like pruce budworm or fore t tent cat r
pillar that flar up onl occa JonaH ."

Dr. Suzann Thiem of the D partment
of Entomoloo and th P ticid R arch
C nt r i xploring th gyp moth viru at
th g n tic 1 v 1. Dr. Thi m ha ju t
rec ida grant to tr and id nti th
g ne of th gyp moth viru that mak
the di a 0 ho t p cific. Additionall ,
he ill b looking at th genetic of oth r
imilar iru di a that aff ct oth r

in ct, but not gyp moth.

Theforgotlenfungus
For th la t coupl of ear Dr. Leah

Bau r ha b n collaborating with Dr.
Da Smitl of the Departm nt of
Entomoloo at MSU to d termin th fea-
ibilit of introdu ing th fungal pathog n
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Defoliation Survey, an
Evolution of Technologies

Gypsy lTIoth defoliation history
1992
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1~ -_.
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1987 ¢====:!-
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1981 r:
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1979 =
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Counties Affected Thousands ot Acres

Courtesy Michigan Department of Natural Resources

Since 1985, the Fore t Management Division of
the Michigan Departn1ent of Natural Re ource
(DNR) has mad man improvements in its annu
al gyp moth d foliation urve technique and i
nO\N turning to technolog from the pace pro
gram for v n better data.

Facing decrea ing fi cal re ource and an ever
incr ea ing area of d foliation, th DNR i inv ti
gating new technologi to h lp meet a commit
ment of providing a compl te defoliation hi tory
of the gyp moth in Michigan.

There have been many change ince 1985
when the fir t urve wa con1pleted in two hours
b one ketch mapper fl ing over Midland county.
Since tha original mi ion, the . urve ha grown
to more that 40 countie , taking up to five week ,
three aircraft and ketch mapper frOlTI both the
DNR and th Michigan D partm nt of Agriculture
(MDA).

The earl technology using one or two
ob rv r to k tch defoliation dan1ag on topo
graphic map wa quick! outgrown a the gyp
lTIoth b gan to aft ct larger expan of u c pti
ble for t t P . In 1986, a coop rative ffort
b teen the DNR and Dr. Da id Lu ch at th
Center for R nlot S n ing, Michigan State
Univ r it , in 1986 1 d to th u of an infra red
video cam ra to r cord d foliation. In 1987, th

DNR purcha ed its fir t Biovision can1era which
wa in taIled in an aircraft. In 1989, the MDA
add d a cond camera and deck which th DNR
in talled in another aircraft.

Frank Sapio, Manager of th DNR' Fore t
Health Program explained, ((We've contract d with
the Center for Renlote S n ing to d velop a urv
approach u ing low co t atellite inlager . We
hope thi project will ield a readil available
Inethod that will decrea e our reliance on air
plane ."

If ucce fu!, the DNR plan to u e the atellite
in1agery over large expanse of fore t to free up
valuable re ource during each field a on. The
monie for the proj ct have b n provid d through
a grant from the Northea tern Area State and
Pri\ at Fore tr branch of th U.S. For t S l-vice.

With a futur 50-count cope of tat \Nid
gyp n10th impact lik 1 , the DNR continue to
look for the mo t practical, accurat , and co t
eff ctiv m thod of continuing the urv of
gyp moth d foliation in Michigan.

Michigan's Gypsy Moth Struggle Dates to 1954
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The Future:
Tolerance, Involvement and Education

Lik canc r or AIDS, finding a ((cure" for gyp
moth in Michigan rna b around th corn r or it
Ina b bond our cop of und r tanding. ((W
will continu to impl ill nt new t chnology to find
a wa to rid Michigan of th gyp moth," Prie t
a . ((But for th for abl futur, w \ ill hav

to 1 arn to liv 'v\lith it. OUl hall ng I ight now i to
hold th gyp Ym.oth population to a tol rabl I 1.
Our plogram i lik an umbr lla that \N want to
rai ov r hOl11 and comn1uniti to mak living
condition' tol rabl fOl th coupl of ear that th
inf tation i v r ," Pri t point out.

For ucc ,th gyp moth uppre ion pr 0
gl am in Michigan n ed citiz n involv m nt, he
b Ii v .

Pri t ncourag local re id nt to become
acquainted with and active in local county gyp
n10th management program and to attend educa
tional nleeting henever the are offered b MSU
Exten ion, the DNR, or local count and civic
groups.

Moths/trap
1 0
2 1-25
3 26':100
4 101-2.00
5 201-300
6 301-400
7 401-500
8 501-600
9 601+

. 1991

Maps produced by Dr. Stuart Gage,
Entomology Spatial Analysis
Laboratory
Department of Entomology at MSU
in cooperation with
the Michigan Department of
Agriculture

Ronald Pri t, of MDA' Pe ticide and Plant
Management Divi ion, is th progranl coordinator
at th tate level. In 1992, two-dozen counti w r
moIled and n ad 300,000 acr w r protect d

under th pI ogr am.
Ar a within a con11nunity that ar ligibl for

treatm nt includ : for t d r id ntial ar a (COlTI
munitj and indi idual d'v\ lling , both p rma
n nt and a onal); for t d r cr ational ar a
and public campo-round (public pal k ,public pic
nic ar a ); and COJnnl rcial canlpoyound ,r or t
and golf cour

MDA d fin th t rm (10r t d" a tr co-
r d, with a tr canopv co ring half or n10re of

th ground wh n n from tll. air. Th r n1U t
al 0 b 300 h alth gyp moth gg rna per
acre in the aff ct dar a.

Prie t xplain that the rol of th MDA i to
function a th adnlini trator of th uppre ion
program in Michigan. The co t of the local a rial
suppre ion program ar hared b local count
government and th U.S. For t Servic .

Prie t a the Michigan uppre ion progran1
i designed to focu on th n1ajor trouble spots in
the tate. He believe that an orded procedure
ba ed on re earch and objectivit i the be twa to
approach what will eventuall be a perva ive prob
lem in Michigan.

The MDA i not, however, limited to ju t an
administrative role. Prie t a that the MDA, in
cooperation with the Michigan Departnlent of
Natural Resource and other state and federal
agencie and universities, is trYing to augment the
natural forces in the woodlands that could con
tribute to more effective gyp y moth control. For
example, the MDA ince 1979 has introduced five
natural enemies, including a gyp y n10th egg para-
ite Ooencyrtus lcuvanae, a tiny wa p, into

Michigan. The program ha be n very ucce ful.
Mo t areas that have gyp moth al 0 have estab
li hed population of the egg parasite. MDA per-
onnel routinely introduce the wa p into new loca

tions each year.

Michigan Voluntary Cooperative
Suppression Program

Even though gyp moth cannot be eradicated
in Michigan, elective praYing of in ecticides can
be u ed to bring relief to homeowner that ar
everel affected by high population of the pest.

The MDA i the central coordinator of the
Michigan Voluntar Cooperative G p y Moth
Suppre ion Program.

A key a pect of the uppre ion program i
cooperation between tate government and local
communities. Aerially applied pray used toda
are biological and applied through the program
when gypsy moth populations become intolerably
high.

The voluntary suppre ion program does not
attempt to eliminate the gyp y moth, but rather to
reduce population levels in fore ted residential
and recreational areas. The program requires pub
lic involvement through county government (the
local coordinator in the program), in local deci
sion making, and it provide financial a si tance to
communitie experiencing intolerably high gypsy
moth populations.

Imm diat 1 following the di cov r of the
gyp moth in 1954, th Michigan Department of
Agricultur (MDA) and oth r ag nci became
involv d in a continuing [fort to fir t radicate
and lat r to control th pread of the in ect.

During th lat 1950 and th 1960, it appear d
that th gyp lTIoth had b en liminat d with ur
v illance and target d pra program. No pra
prograll1 w re conducted in 1958, 1961, 1963-66
or 1968-72 becau no infe tation could be found.

In 1971, it wa di cov r d that th nth tic
ph rOlnon (ch mical attractant) that had
been u ed in trap in variou location in the state
wa not v ry attractive to the male gyp n10th.
Trap baited with a lTIOre alluring cent revealed
that th g P Y moth wa alive and well in
Michigan.

Since that time population have grown teadi
I in the Low r Penin ula wher ver uitable vege
to' n i abundant. In 1992 eriou defoliation
occurred acro nearly 750,000 acr in the tate.

Problem Spreading to the U.P.
Gyp moth population ar tarting to build in

th U.P. al o. Mal moth ar now routin 1 caught
in urv illanc trap a far w taD lta Count . A
prograln ha b n propo d to il low th pr ad"
of th gyp moth in th U.P. If upport d, the pro
gram will b a cooperativ ffort bv th U.S. For t
S rvi ,MDA, D R and Michigan Stat
Univ r ity to u non-p ticid t chnolo~ to low
th pr ad of the gyp moth acro th U.P. to
north r n Wi con in, Minn ota and we t rn
Ontario. State-of-th -art GIS (G ographical
Information S tern) computer technolog will be
emplo d to int rpret population trend and aid in
managem nt deci ion .
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Built-in controls of gypsy moth-the 3 Ps
Living ith th gyp y moth in Michigan is ea i

r thank to a Ii ttl help from the 3 P -the
Pr dator , Para itoid and Pathogens of gyp y
moth. Th natural nemie take their toll on all
lag of th gyp moth life cycle.

P Number One-Predators
Bird ,in ct, mice and brew - all are impor

tant pr dator of gyp moth.
Although man

w
bird don't like feeding on gyp y

moth cat rpillar ,a few pecies uch as the yellow
billed cuckoo, e m to reli h the big, hairy cater
pillar. Small rod nt like white-footed mice,
hr and vol f d on large caterpillar and

pupa . Mice ern to prefer the larger female
pupae to mall r male pupae. This elective
munching rna hay an yen greater impact on
g p moth population than random dining.
Calo onla b tI al 0 acliv ly e k out and devour
oung gyp nloth caterpillar. Calo oma beetl

al larg, attracti ground beetle . Some pecie
\ -r import d into orth America pecifically for
g p moth control. Both the larval and adul t
tage of thi b etle are predaceous.

Small gypsy moth larvae are parasitised by the Braeonid
wasp Cotesia melanoseelus.

P Number Two-Parasitoids
Para itoid ar maIl wa p-like in ect and pe

cializ d fli that liv b feeding in the body of
anoth r in ct. Gyp y moth egg , caterpillars and
pupa ar attacked by many different kind of par
a itoid . Som para itoid are native, while other
ha b n import d from over a in hop of
finding lh /( il r bullet" to contTol gyp y moth.

On para itoid that is v ry important in
Michigan in Ooene /1u kuvanae. Thi in ect i a
tin wa p and wa imported into Michigan by the
D partm nt of Agricultur . Th young wa p feed
on th d loping caterpillar in id gyp Y moth

gg . Wh n the adult wa p merge, they are
attract d to th cent of gyp y moth female or
n gg rna . Onc th find an gg mas , they
la th ir gg in id the gyp y moth gg.
E timat mad b Cora Gor uch howed that an
a rag of 35 p rc nt of the egg in an egg rna
ar para itiz d. Other para itoid nlayal 0 fe d in
g p moth gg, or in cat rpillar or pupa .
Although para itoid won't control a gyp y moth
outbr ak b th m Iv ,they c rtainly help.

P Number Three-Pathogens
Pathog n , or in ct di ea ,are th rno t

important of th 3 P . One e pecially intere ting
pathog n i an organi m that cau e a viru di-

a inca t rpillar. Th viru di ea e
uel opol h d ro i vir u (u ually referred to

a PV) i th major factor that cau e gyp y moth
outbr ak to collap e. When caterpillars are killed
b thi vinl, th hang in an up ide-down V, tum
a dark olor and app ar to m It a they d compo e
a rIa and branche .

PV, alwa pr nt in gyp Ymoth population,
i Idom noti d xc pt during gyp moth out
br ak '. During a gyp moth outbreak, ilier are
u uall t 0 av of di a e in th gyp moth
population. Adult f male can pa the vim to
onl of th ir off pring wh n they lay egg . Young
at rpillar rna th n pick up the vim a th
h th iI wa out of the gg. Wh n the e young

larva di (th fir t vv'av ), they can pread th
viru a1 ound foliag , tree trunk , and other area .

Older larvae rna eventuall pick up th viru and
die befor pupating (the econd "wav "). NPV i
known to affect onI gyp moth caterpillar and
doe not affect oth r in ct or other animal

Gypsy Moth Populations 
Boom and Bust

Although th gyp moth ha man natural ene
mie , predator , para itoid and rno t di a e
can't keep up with a gyp moth population plo
ion. In healthy g p y moth population , one

femal rn.oth will la 400-1500 egg in on egg

White-footed mice, as well as shrews and voles,
are rodents that feed on gypsy moth caterpillars
and pupae.

rna . Ev n if 90 percent of the gg ar kill d b
natural en mi ,the on that ar left can build up
population in a ingle ar. Becau the vim di-
a i th major factor cau ing gyp moth popu

lation to collap e, gyp nloth manag r rou t b
careful not to int rf r too much with the natural
build-up of vim in th population. Gyp moth
population u uall have to build to high I v 1
before th vim kick in and drive population
down. At high population I vel, cat rpillar mu t
comp t with ach oth r for food and pac .
Cat rpillar g t tre d, hich make them mor
u ceptible to th viru di a e. A more cat rpil-

lar g tick and die, th di ea pr ad through
th hoI population.

When in cticid ar u d, man gyp moth
are kill d. How v r, th r ar aI a orne gyp
moth that UrvlV and population can ri back
to outbreak I v I within a y ar. If in cticid are
applied r p at dl , larva won't get tr d and
the vim rna not kick in. Thi could cau high
gyp moth population to occur ar aft r ar.

Gyp moth manag r in Michigan u Baeillu
thuringien i var. leur taki (Btk) rath r than broad
p ctrum h mical in cticid . Ev n Btk i onI

appli d in r id ntial ar a and high-u r cre
ation ar a . Th goal of gyp moth .manag nl nt
i to reduc th di corn fort of p opl Ii ing in
inE t dar a, ithout di rupting the vim di a
and oth r natural control .

Gypsy Moth - Changing the Face
of Michigan Forests

What ill b the long-t rm impact of g p
moth on Michigan for t? Will our oodiand
cae to exi t? 'Not at all," a D borah
McCullough, MSU For t Entonl010gi 1. "Impact
of gyp moth ar lik I to b ubtl and oc ur
ov rap riod of e ral ear. To und r tand ho
gyp y moth ill change Michigan for t, ne d
to under tand how d foliation aff ct for t tr e ."

C rtain tr ar mor affect d b gyp moth
than oth r tr . Oak tr and other p ci that
gyp moth cat rpillar pr f r to f d on ar mOl
Iik I to b affi ct d than tr e like r d mapl and
a h, which gyp nloth cat rpillar a oid.

Mo t hard ood tr ,including oak, can
r cover from v n compI l d foliation. S v r I
defoliat d tr will t/r foliat " and u re rv
en rgy to produc a cond et of 1 a lat r in
th umm r. H alth tr can r foliat and tol r
ate d foliation for 0 or thr ,p rhap n four
year . Ev ntuall ,ho v r, th r rv nergy th
tree ha tor did plet d. Di a e or oth r
in cts uch a wood-bor r nla then attack tr
with 10 n ro r rv, ntuall killing them.

Mortalit occur mor rapidl h n tr ar
di ea ed, uff ring from drough t or oth r tr e,

NPV is an-important virus disease that can cause
gypsy moth populations to collapse.

conifer that are tTe ed, \. ound d, di ea d or
on poor ite are mar, lik I to die than h alth
tr e .

Ba ed on what we know about gyp moth and
h n in north a t rn tat

moth ha long b n tabli h

Calosoma beetles actively seek out and devour
young gypsy moth caterpillars.

mak orne prediction about how gyp moth will
chang Michigan for t.

Gyp Jlloth ha b n tabli h d in north a t-
m for t for 0 r 100 ear. 0 r thi tim ,th r

ha b n a hift in th p cie of tr e in th for t.
North a tern for t tend to hay I oak and
mor p cie Iii< red nlapi that gyp moth g n
erall doe poorl on. A imilar t p of hift
occurred acro much of the a t rn u.S. h 11

ch tnut blight di ea e b gan killing ch tnut
tr e in the earl 1900. Ch tnut tr w re onc a
major part of a tern fore t , but toda , can hardl
be found. orthea t rn for t ar till th r ,
though, and th for t till provid the wildlif ,
beaut and recreation that all alu .

Th i tuation i lik I to b th am in
Michigan ov r th ne t 100-150 ar. Oak rna
become Ie common, \vhil r d mapl rna
b come mor common. Thi hift in p ci com
po ition howd mak our for t mor r i tant to
g p moth. Although outbr ak ill continu ,
gyp moth caterpillar Dla b Ie abundan t dur
ing outbr ak .

The g p moth rna change th fa of
Michigan fore t , but it ill not d tro th ffi.

With continu d good managem nt, \I ill all
enjo Michigan for t for a long tim to come.
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