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FOREWORD 

'Th e se lectiun ul th e in sec ts discu ssed in thi s hull etin is 
ha sed on inquiri es r eceiv ed by th e Department o f E ntolllology 
o f Michig an State Co ll ege durin g th e la st 20 year s. No 
a ttem pt h a s be en mad e t o in clude a co III plet e li st , b u t ce r ­
ta in r eprese ntative types have bee n selec t ed. The bul le tin 
is presented with th e hop e t hat it m ay be of valu e t o nur se ry­
men, city for es t er s, land scape g ard ener s, and oth e r s int er ­
es t ed in th e control of in sec t s de s t ru ctive to shade tr ees . 
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SOME WOOD BORERS ATTACKING THE TRUNKS 
AND LIMBS OF DECIDUOUS TREES 

AND SHRUBS 

E. 1. McDA N lEL 

WOOD BORERS 

Many specie of \Yood bo r er s kill tr ees, a nd, th ough certa in spec ies 
a re capable of attacking and kill ing healthy tr ees, they usua lly estab­
li sh themselves first in unhealthy or weakened t issue ·which is fo und 
adjacen t to scars caused by in jur ies. Borers oft en attack t rees fo l­
lowin g a severe defol iation, a nd, where trees are attacked fo r several 
success ive seaso ns, they are particula rly attract ive to borers. A ny con­
dition which tends to lower the vital ity of trees is fav orable t o th e 
development of this g roup of inse cts. They are a lways nl'os t des truc­
tive to r ecently transplanted tr ees, thoug h h ealthy tre es a re attacked 
often during periods of drought. . 

Numerous protective devices and remed ial m easur es have been de­
veloped for the control of borers in trees. Various m echani cal barrier s, 
suc h as wire scr een guards or temporary casings of " rood or paper 
a r e more or less successful protections aga inst certa in species wh ich 
confin e the ir a ttack s to the lower section of th e trunk if t he barr ie r s 
a r e used ,,,ith an understanding of the habits of th e specie s t o l)c 
controlled. 

The injection of a few drops of carb'on disulphide into th e openin gs 
of tunnels and the subsequent plugging of the ent rances w ith mud 
or g raft ing wax is a n old and well-tried r emedy. It is effective where 
carr ied out systematically, but the appl ication is a t ed ious process. 
Carbon disulphide is highly explosive and must always be st ored and 
handled with caution. Recently, several methods hav e bee n devised for 
borer extermination with th e hope 'of r educing the t ime and effo r t 
necessary t o kill bore r s w ith ca rbon d isu lphide and t o eli m inate thc 
mechanical injury which is almost sure to follow the age-old method 
of "worming" the tree either with a knife or a w ire. 

Calcium Cyanide Pastel- Calcium cyanide paste is made by stir ring 
enough calcium cyanide into a vegetable oil to make a thick paste. 
The am'ount of calcium cyanid e required var ies w ith the temperature; 
enough is required to make a paste of the cons istency of thick paint. 
Of the various vegetable o il s recommended by Petch, raw linseed oil 
holds first place because it is cheap and available. Cottonseed oil or 
castor oil would serve equally we ll as a carrier. Clean away gum and 

11930. Petch, C. E. The Round-headed Apple Tree Borer and Its Control. 
Circular No. 73, Canadian Dept. of Agr. p. 4. 
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castings from borer tunnels and apply a liberal coating of calc ium 
cyanide paste to th e injured area. Make t.hi s tr eatment early in the 
season when the activities of the borers first become apparent. Remem­
ber, calcium cyanide is a violent volatile poison and must always be 
stored and handled with care. 

Poison Oil Sp,ray-The use of a poisoned oil spray is recommended 
by Cr~ligheadl for contr'ol of the locust borer (p. 13). It is equaliy as 
effectIve when applied aga inst o ther species infe sting t he trunk or 
larger limbs. Precautions must be tak en against ge tting any of th e 
spray on the foliage. A li g ht app li catioll is sufflc ient , espec ial ly Oil 

tre es known to be susceptib le t.o o il s. 

Para dichlorobenzene and Cottons,ee d Oil-The use of paradichloro ­
benzene dissolved in cottonseed oil was o ri g,inated by Snapp'~ as a con ­
trol measure against the lesser peach bore r. ' During 1931 , experiments 
were carried on with th is solution against the ro und-headed apple 
t ree borer and the flat-headed app le tree borer ;} w ith gratifying result s. 

The follow ing formula has been found very effect ive in contr'Olling 
bo rers when appl ied in daub s over the injured area, either in early 
spring or late fall. Do not paint the trunk of the tree with th e prep­
arat ion. 

Paradichlorobenzene .............................. 1 pound 
Cottonseed oil .................................... 2 quarts 

Warm the cottonseed oil slig htly and stir in the paradichlorobenzene. 
(Paradichlorobenzene is sold under various trade names-e. i.: "Crystal 
Gas", "P. D. B.", "Paradow", "Paracide", "Dichlor ide". ) It is not ad­
visable to apply this preparation in the h eat of the summer. This treat­
ment kills any borers in the tunnels at the time of application, but does 
not prevent trees from becoming infes t ed . 

Borer Repellent-t- The following borer repellent has been used in 
Michigan for a period of ]0 or ] 5 years. It was o ri g inated as a repel­
lent against the flal -headed appl e lree bore r but has s ince been found 
useful in pro t ecti ng choice trees from o th er bore rs, as we ll. 

Potash soap .................................... 50 pounds 
Water ...... . .. . . .. ....................... . .. . . . 3 gallons 
Naphtha lene .. .. . .. .. .......... .. ..... ......... . 25 pounds 
Flour ............................... .. .......... 2 pounds 

Heat the soap (Potash soap is now available in liquid fo rm and can 
be obtained through various wholesale dealers in insecticides) and 
water until the temperature reaches 180 degrees F. Stir in the flour 
(where Bent onite is substituted for flour the paste remains in a semi­
liquid state for a longer time ), and add the naphthalene. Bring th e 
temperature up to 180 degrees F. (the melting point of naphthalene is 
176 degrees F.). i\fter the mixture has be en thoroughly stirred at 

11919. Craighead, F. C. Protection From Locust Borer. U. S. D. A. Bull. No. 
787, p. 11. 

21930. Snapp , Oliver I. J r. Ec. Ent., Vol. 27, pp . 636-638. 
31931. Hutson, Ray. Michigan Quarterly BuL, Vol. 14, No.1, pp. 27-30. 
11932. Pettit , H. H . Mich. Quar terly DuL , Vo l. 5, No.4, May, pp. 170-171. 
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180 degrees F., chill as quickly as possible, stirring the mixture occa­
sionally while cool ing. The m'ore quickly the mixture is cooled the 
smaller will be the particles of naphthalene and the more effective the 
repellent. 

Round-headed Apple Tree Borer 

Sap erda candida 

The round-headed apple tree borer is a native insect and is gen­
erally distributed throughout the eastern United States. At times, it 
develops into an important pest on various ornamentals belonging to 
the rose family. Particularly is this true where an 'old orchard is be­
ing converted into a park or cemetery, or where an old, neglected 
orchard is adjacent to new landscaping projects. It is of local impor­
tance, attacking both introduced and native trees. It is particularly 
destructive to apple, pear, and quince, but has been r eported from 
peach, cherry, plum, wild crab, hawthorn, service berry, va rious species 
of thorns, mountain ash, and choke cherry. 

I 
j 

o 
Fig. I.-Larva, pupa, and adult of Round-headed Appl e 

Tree Borer. 

Injury-Saperda ca11dida attacks trees near the ground level, the 
female seldom placing her eggs on the trunk more than two or three 
feet above the base, and the larvae work independently of each other. 
Where young trees are infested, they are often girdled the first season . 
An accumulation of rust-red sawdust and borings on the ground at 
the base of the tree is an indicati'on of the presence of thes e borers. 
This cannot be depended upon as a criterion, however, since borers are 
often present when sawdust is not in evidence. 

Life History and Habtis-In its northern range three y ears are re ­
quired to complete a life cycle; furth er south two years are sufficient. 
Winter is passed in the larval stage, pupation taking place about the 
time that apples bloom. T hree weeks are required to complete the 
pupal stage. Adults remain in the ir pupal burr'ows a week or longer 
after they develop, appearing in the open in Michigan early in June. 
They emerge over a period of two or three weeks and are active for 
about two months. The beetles are on the wing during th e day or early 
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evening, and cgg-laying bcgins about 10 clays after the fcmales c mcrgc. 
Thc eggs, which hatch in 15 or 20 clays, are laid sing ly or in groups, 
each female dep'ositing 25 or 30 eggs during h er life-t ime. Thc young 
larvae feed at first in the inncr sapwood, making irregular galleries 
in the inner bark of young trces and later tunnel into the sapwood. 
On mature trees where the bark is thick, thc first winter is passed in 
the larval tunnel in the bark; during the second season, th e borers 
work in the wood. The larvae keep their tunnels free from chewings 
and frass until they prepare to pupate, then each larva mines a tunnel, 
an inch or so long, upward in thc so lid wO'od and plugs the entrance 
with shredded wood fibcr. Here, the transformation to an adult takes 
place. 

Fig. 2.-vVork of Round-headed Apple Tree Borer. Slightly reduced. 

Description-T hc adult is a conspIcuoUS bectle about thrcc-fourths 
o [ an inch long, light brO\\'n in co lor, with two broad w hite bands 
ext ending back fro111 thc head to thc tips or its wing covers. The tops 
of the legs and t h e unclcr s idc of the l)ody :lre also wh itc. Thc mature 
larva is a legless g ruh mcasuring rrom one to onc ancl onc-half inch es 
in length . 

Control-Th e borcr can bc killed 1)y an app li cation of paraclichloro­
benzene and cottonseed oil (sce p. 4) appli ed w ith a paiEL brush t o 
the opening of the t unn el through wh ich thc borcr is ejccting cas tings. 
Where trecs arc grown in parks or in ornamcntal plantings, rc move all 
infested trces in the immediatc vic inity or treat such "bruod t rees" 
for borers. 

Spotted Apple Tree Borer 

Sapcrda crelata 

The Ii fe hi st or y, 11 ost-p1an ts, and d i st rilHlt i on () r tll e spotted apple 
tree borer are practically the same as thosc o[ th c round-h eaded apple 
tree borer. Therc is a decided difference, 1m'wever, in the character of 
th e injury inflicted. Thc spoHed apple trce borer cOllhn es its attacks 
to the larger lilllh s. Thc eggs are llsually laid in pairs and the larvac 
mine in oppos ite clirect ioll s. Th e st rikill g1y-co lo r ed bec tl e is uniform 
brown, with two br'Oad s il ve r -w hit c st ripes ::tl ong th e s id es o f th e 
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Fig. 3.- vVork of Saperda crelata in apple. 

thorax and abdomen, hut each Wll1g-cover lS ornallle llt ed with t\Vu 
conspicuous white spots. 

Control-The same control mcasurcs recollllllendecl [or the round­
headed apple tree borer \\'ill be e[fect ive [or this species. 

Elm Tree Borer 

.)'af'erda [ridell/ala 

The elm borer occ ur s throughout the northeastern United States. 
1 t confines its activities to elms and attacks trees which are low in 
vitality. It is primarily a pest of street trees 0;­

trees growing under adverse conditions and is 
o rten found working in trees weakened by an 
attack of one of the elm curculi'os, Jl,fagdalis. The 
attack is evidenced hy the thinning of the foliage 
rtt the top and by the dead limbs here and there 
throughout the tree. Infested trees die gradu­
ally as the beetles work from the top clown. It 
usually requires about three years to kill a tree. 

Description-The adult beetles lll easure about 
one-half inch in length and are greyish-brown 
ornamented with brick-red hancls and hlack spots. 
The beetles appear cluring the last of May and 
arc 'on the wing until the middle of J\ugust. 

Control-Prevention is the most satisfactorv 
control for this species. Since it in fcsts sickly o-r 
dying trees, anything that keeps the tree healthy 
and vigorous serves as a check on the infestation. 

Fig. 4.-Sapercb 
triclcntata. 

\iVhere a tree has once become heavily infested it shuulcl he cut and 
burned in the spring before the beetles emerge. 
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Alder Borer 

S aperda obliqua 

The alder borer breeds in both alder and hazel and is generally dis­
tributed throughout the eastern sect ion of the United St ates and 
Canada. Its work is similar to t hat of Saperda candida, in that the 
larvae attack the alder near the ground level and may extend their 
activities for several inches down into th e root s t hemselves. Usually 
a numb er of larvae work together, often r iddling the main t runk, 
weak ening it to such an extent that it br eak s in the w ind. Conspicuous, 
irregular, gall-like growths which develop over the inj ured surface at 
th e ground line are alm'ost a sure ind ication of the presence of this 
beetle. The adults are rust-red or reddish-brown in color, marked 
w ith dark bands wh ich continue over the head. Although generally 
distributed, the adults are seldom seen, for they rest quietly on the 
fol iage and may pass for a bit of dead leaf unless examined closely . 

Control-Cut and burn badly-infested trees. Where it is desirable to 
sa ve tree s, treat the infested area with paradichlorobenzene and cotton­
seed 'o il (p. 4) when the trees are dormant. 

Linden Borer 

Sap'erda vestita 

The linden, or basswood, borer is common throughout the north­
eastern part of the United States. It confi"nes its activities to linden, 
attacking healthy, vigorous t r ees as readi ly as those l'ow in vitality. 
The larvae of the linden borer attack trees near the ground level, min­
ing und er the bark and into the wood, working downward into the 
surface root s. Occasionally, lower branches may be infested. The 
adults appear during mid-summer and feed on the green bark of the 
new shoots, leaf stems, and the larger veins of th e leaves. The eggs 
are laid in g r'oups of two or three in notch es cut in the bark by the 
female. 

Description-The black adults are robust beetles, measuring about 
an inch in length, and are covered with a dense grey pubescence. 
There are three bare black spots on each w ing-cover. 

Control- Basswoods in ornamental plantings should be examined 
frequently for the work of this borer. Trees in regions known to be 
infested may be protected by borer repellent (see p. 4), or the in­
jured area may be trea ted w ith paradichlorobenzene and cottonseed 
oil before growth starts in the spring (see p. 4). 

WOOD BORERS ATTAC 

Serious outbreaks of the 
times known, are always 1 
those previously infested 
borers are preferred to h 
ones; a lthough, in a regi 
healthy trees the beetles 
th eir attacks on certain it 
ual tre es, r educing their v 
and eventually converting 
into "brood trees". Infes t ec 
can always be "spotted", 1 
coar se, excelsior-like slue 
wO'od, chewings, and bits 0 

that are constantly 
crowded out of the tunnel ' 
larvae and which collect iJ 
spicuous piles about the b 
the tree. '\i\There trees are 
ous, sap frequently flows 
the opening of the tunn( 
discolors the bark benea1 
openIng. 

Injury- The larvae work 
trunks and larger limbs, 1 

confining their attenti'On t l 
ticularly evident where rc 
eggs are laid in openings 
a time in the outer bark, . 
it self, where they excavat, 
diameter. Trees so tunne: 
such an extent that they 1 
is most evident when it 0 

poplar borer is one of the 
ton wood, willow, or poplar 
other insects, as well as 1 

a ttack of the borer and kil 

Hosts and Distribution­
of cottonwood, poplars, an 
wood and Lombard popI: 
North America wherever i 

Lif,e History-From tW( 

life-cycle. In any local in 
hroods. Larvae in all sta 
same tree. '\i\Tinter is spent 
until late in spring. The 



WOOD BORERS ATTACKING DECIDUOUS TREES AND SHRUBS 9 

Poplar Borer 

S aperda calcarata 

Serious outbreaks of the poplar borer, or aspen borer, as it is some­
times known, are always local. Sickly trees, trees low in vitali ty, 'or 
those previously infested with 
borers are preferred to healthy 
ones; although, in a region of 
healthy trees the beetles center 
their attacks on certain individ­
ual trees, reducing their vitality 
and eventually converting them 
into "brood trees". Infested trees 
can always be "spotted", by the 
coarse, excelsior-like shreds of 
wO'od, chewings, and bits of frass 
that are con s tan t 1 y being 
crowded out of the tunnel by the 
larvae and which collect in con­
spicuous piles about the base of 
the tree. \iVhere trees are vigor­
ous, sap frequently flows from 
the opening of the tunnel and 
discolors the bark beneath the 
openlllg. 

Injury- The larvae work in the Fig. 5.-Adult of Poplar Borer. Enlarged. 

trunks and larger limbs, usually 
confining their attention to the middle third of the tree. This is par­
ticularly evident \vhere rows of Lombard poplars are infested. The 
eggs are laid in openings in the bark, and the young larvae feed for 
a time in the outer bark, then in the cambium, and later in the wood 
itself, where they excavate winding tunnels often an inch or more in 
diameter. Trees so tunneled are correspondingly weakened, often to 
such an extent that they break with the first h igh wind. Such injury 
is most evident when it occurs in a Lombard poplar windbreak. The 
poplar borer is one of the most destructive borers known to infest cot­
tonwood, willow, or poplar. It seldom causes the death of the tree, but 
other insects, as well as certain destructive fungi, usually follow an 
attack of the borer and kill the tree. 

Hosts and Distribution- The poplar borer breeds in various species 
of cottonwood, poplars, and v.rillows. It is most destructive to cotton­
wood and Lombard poplar. It is generally distributed throughout 
North America wherever its host trees grow. 

Lif.e History-From two to three years are required to complete a 
life-cycle. In any local infestation, there is always an overlapping of 
hroods. Larvae in all stages of development are to he found in the 
same tree. Winter is spent in the larval stage, pupati'on not taking place 
until late in spring. The adults are present from July to September. 
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Shortly after the beetles appear, they seek injured areas in the bark 
on the trunk and larger limbs where they deposit their eggs. These 
eggs hatch and in a few days the young grubs make their ways into 
the outer bark, where they feed for a time before entering the cam­
bium and finally the wood itself. 

Appearance-The adults are long-horned wood-borers, measuring 
from an inch to an inch and one-half in length. Their uniform light­
grey c'Olor is mixed with tiny black spots, and enlongated, yellowish 
spots ornament the beetle's back. The antennae are long and some­
times darker than the rest of the body. The larvae measure about two 
inches in length. 

Control-On a large scale, where the beetles become established in 
trees in forests or in trees growing in vlood-Iots the destruction 0 f 
"brood trees" before the adults emerge is usually sufficient to hold an 
infestation in check. Where "brood trees" are cut and split into fire­
wood, it is possible to stack the wood in such a manner that it will 
dry rapidly, making it impossible for the larvae to complete their de-­
velopment. The borers in infested trees can be killed by applying 
paradichlorobenzene and cottonseed oil (p. 4) to the injured area dur­
ing the dormant period. 

Cottonwood Borer 

Pleetrodera sealalar 

The cottonwood borer is a large, conspicuous, hlack and -white 
Cerambycid beetle, measuring about one and one-half inches in length. 

Fig. 6_-Cottonwood Borer. 
Slight ly enlarged. 

It is particularly destructive to c'otton­
\ivoods, poplars, and \,villows in the mid­
West. The beetle has been collected 
in Michigan but is not present in suf­
ficient numbers to cause economic loss. 
The life history of this species is very 
similar to that of the poplar borer, but 
the work is decidedly different. The lar­
vae attack the tree, mostly at the base 
or below the gr'Ound level and at times 
completely gird le the tree just be low 
the surface of the ground. Trees of all 
ages are attacked. 

The adult beetle deposits her eggs 
during August and September. In dis­
tricts where the beetle is present in 
sufficient numbers to warrant control 
measures, it has been found worth while 

to protect the bases of desirable trees with screen barriers. After a 
tree has become infested, treat the injured areas with paradichloro­
benzene and (:ottonseed oil during the dormant period. 

WOOD BORERS ATTA( 
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is a common pest Df the b 
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or as isolated shade tree~ 
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beetle; later masses of f 

Fig. i 
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Locust Borer 

Cyllelle robiniae 

The work of the locust borer is apparently limited to the common 
black locust, Robinia pseudacaciaJ and to the rose acacia, R. hispida. It 
is a common pest 'Of the bl61ck locust in all parts of the United States 
east of the Rocky Mountains. Black locusts growing in open stands 
or as isolated shade trees are usually attacked by the locust borer. 
"vVet places" on the bark and accumulations of sap about injured 
areas in fall and spring are the first indications of the work of this 
beetle; later masses of frass and horings are crowded out through 

Fig. 7.-Work of Locust Borer. 
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openings in the bark and accumulate on the t.runk and about the base 
of t.he tree. Infested trees frequently break off a foot or more above 
the gr'ound. Limbs of mature black locust often are killed by the 
attack of this beetle, a nd swollen places on the trunk or limbs are 
usually the result of the tree's att empt to heal the 'w'ound caused by 
the larvae . 

Life H istory-Ther e is one annual generation and the winter is 
passed in the larval stage in the bark. In the spring, the larvae feed 
for a time in the cambium, later entering the sapwood, where they 
mine out long, winding tunnels. The infested sapwo'od eventually be­
comes heartwood as the tree matures, and the trunks of infested trees 
when broken appear honey-combed with tunn els of bor ers. As the 
larvae feed, they push the frass and chewings out through the en­
trance hole. As the tunnel lengthens and becomes plugged, openings 

Fig. S.-Larva, pupa, and adult of Locust 
Borer. Enlarged. 

a re u sually made at intervals and chips and frass are pushed out. "Ihe 
larvae grow rapidly and reach maturity in August. They construct 
their pupal cells, and the adults emerge later and feed for a time 'on 
the pollen of goldenrod and oth er autumn fl ower s. They a r e sun-lov­
ing beetles and may be found any br ight afternoon wandering up and 
down the rough bark of the locust seeking su itable places for the 
females to deposit their elonga t e eggs, which are laid individually or 
in clusters. These hatch in a short time and the young r emain in the 
bark until spring. 

Appearance-The adults are beautiful beetles, measuring about an 
inch in length and with antennae shorter than the body. They are 
black, marked with irregular, transverse, z igzag, bright golden-yellow 
lines . The mature larvae are creamy-white, slightly flattened, w ith 
thorax thickened. They are nearly one inch long, while the white, 
naked pupae are thick-bodied and measure about three-fourths of an ~ 
inch in length. 

Importanoe-The locust borer is the m ost important insect enemy 
of black locust in the eastern United States. It has been common 
knowledge among entomologists for year s that black locust tre es 
growing in dense stand s a r e less seve r ely attacked by the locu st borer , 
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even when the beetles are present in numbers. Yo ung trees grow111g 
in the open are not attacked unt il they are at least one and one-half 
inches in diameter. 

Control-No really effective control has yet been discovered for the 
locust horer. Its ravages can be checked more or less by grov,ring com­
mercial plantings in compact blocks where the shade will be dense 
or by growing young locust trees in dense stands of other hardwoods. 

Isolated trees may be kept free from borers by applying a coat of 
borer repellent (p. 4) to the tree late in August 'or early in Septem­
ber. After the borers gain entrance to the trunk, they can be killed 
either with a treatment 'of paradichlorobenzene and cottonseed oil 
(see p. 4) early in Mayor by the use of a poisoned oil spray, as 
recommended by Craighead.* This spray is made as follows: 

Arsenite or arsenate of soda ..................... J4 p'Ound 
Water .......................................... 5 g'allons 
Miscible oil ........ . .... . ....................... 1 quart 

Agitate thoroughly and apply to the bark just as the new growth 
appears at the tips of the twigs in the spring. Apply the spray thor­
oughly s'O it reaches all places where the larvae are working, taking 
care not to hit the foliage . . It may be necessary to repeat this spray 
every year or so until the tree trunk becomes six inches or more in 
diameter. 

It is inadvisable to start locust plantations in districts where golden­
rod abounds because this plant is the one most attractive to the beetle, 
which feeds on its pollen. 

Painted Hickory Borer 

C yllene piela 

The painted hickory borer is common in Michigan. The adult beetle 
very closely resembles the locust borer, 
CyllclIe Yobilliae. It measures about three­
fourths of an inch in length and is black 
with irregular, golden-yellow, z igzag lines. 
The painted hickory borer appears in the 
spring, while the locust borer appears in 
the fall. This insect has been reared fro111 
hickory, black walnut, butternut, mulberry, 
and osage orange. 

Control-Trees can be protected by borer 
repellent (see p. 4). After the borers be­
come established in the tree, they can be 
killed by injecting carbon disulphide into 
the tunnels and closing the opening or by 
an application of paradichlorobenzene and 
cotton seed oil (see p. 4) to the affected 
area during the dor111an t period. 

Fig. 9.-Painted Hickory 
Borer. Enlarged. 

*1919. Craighead, F . C. Protection from the Locust Borer. U. S. D. A. Bull. No. 
787, p. 11. 
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Ivory Spotted Long Horn 

Eburia quadrigem,inata 

) 

Fig. 1O.-Adult of Ivory Spotted Long Hortl. 

T his conspicuous, Ion g ­
horned beetle is found occa­
sionally throughout the east ­
ern p 0 r t ion of the United 
States. The adults measure 
ab'out an inch in length and 
are dull brown with two pairs 
of brilliant ivory marks on 
each wing-cover, one pair near 
the base and other near the 
middle. The mat u r e larva e 
measure an inch or more in 
length. They have been r e­
ported as breeding in oak, ash , 
honey-locust, h i c k 0 r y, and 
hard maple. The species re­
sponds to the same control 
measures as the painted hick­
ory borer. 

Sugar Maple Borer 

Glycobius speciosus 

The sugar-maple borer is one of the most destructive in sects infest ­
ing sugar maple in the northeastern United States. It prefers trees 
growing in open stands, in parks, lawns, or along roadsides, and it 
has become so destructive in some localities that the growing of sugar 
maples in the open has been discontinued. The trees lose vigor slowly 
and their death is 'often attributed to other cause~. Apparently, the 
beetle is able to attack and kill healthy, vigorous trees. Its work is 
spectacular, since it usually kills large limbs here and there through­
out the tree, or causes the bark to slough off from either the trunk or 
the larger limbs. 

Injury-Where several borers work in close proximity, they are 
capable of killing the bark over a large area and often completely 
girdle the tree. A favorite place for the beetle to deposit her eggs 
seems to be in the crotch of larger branches. The larva first girdles 
the branch ~nd then completes its development in the wood. 
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Life History-Two years are required to complete a life-cycle. The 
adult beetles appear in July and cont inue their activities until about 
the first ot September. A rusty, moist-appearing dis­
coloration appears on the bark where the young 
borer enters, and cons iderable frass occas ionally is 
pushed out. During the first season, the young 
larvae feed immediately beneath the bark, and, dur­
ing the second season, they work more deeply into 
tile heartwood, where they form pupal cells. The 
more mature larvae are about two in ches long and 
may extend their burrovvs severa l feet, longitud­
inally or transversely, in a season. The adult beetles 
are about an inch in length and are ve lv et-b lack 
with brilliant yellow markings. They revel in sun­
light and are in ev id ence on bright, hot days. 

Fig. l1.- A d u It 
of Sugar Maple 
Borer. 

Control-The u se of paradichlorobenzene and co tton seed o il will 
co ntr'O l this insect under cond iti ons where it is possible to make the 
appl icat ion (see p. 4). 

Oak Twig Pruner 

Jf Y/JCrlnollus (Ellaphid'iofl) villosus 

This beetle is a true twig pruner and local outbreaks are com111on. 
It is widely distributed throughout the eastern portion of the United 

Fig. 12.- 0ak Twig Pruner. 
Enlarged. 

States and Canada and when present in 
numbers the ground beneath the infested 
tre es is littered with severed twigs. 

Injury-The oak twig pruner is not as 
a rule considered a serious menace to 
mature trees. Young trees are at times 
deformed by over-pruning and their de­
velopment retarded. The beetle usually 
lays her eggs singly in the bark 'of twigs 
and small branches less than one inch in 
diameter. The young larva is a cambium 
miner; later it enters the wood, tunnel­
ing downward through the center of the 
twig. vVhen it reaches maturity, it 
cleverly constructs a place for pupation 
by cutting off the twig from the inside. 
The wood is cut away in a straight right 
angle cut, but the bark is left intact. 

The larva then retreats up the twig, plugging the lower part of the 
tunnel with chips of wood and chewings. Occasionally, a wind storm 
c'omes before the operation is cClmplete, and the larva-infested twig 
may not be completely severed. Under such conditions, it may remain 
suspended from the tree, retaining its dead leaves until late in the 
season. This is especially common when oak is attacked. Where the 
twig is completely g irdled, it breaks with the first provocation and 
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falls to the g round. Here, un less clean-up m easures are in st i tut ecl, 
th e twig containing th e la rva is protected hy a l)1anket of S 11 0 W 

through the winter. 

Hosts-In lVIichigan, this beetle has been most abundant on oak. 
hickory, maple, peach and apple. It has been reported in oak, maple, 
hickory, chestnut, locust, sassafras, sumac, red bud, bittersweet, apple, 
pear, plum, peach, o range, g rape, and quince, as well as various orna­
m ental shrubs. 

Life History-Under ordinary conditions, the life -cycle is completed 
in one year , a lthough occas ionally more tim e is r equired. Adults 
usually appear in June and depos it their eggs singly on twi gs and 
smaller branches. The eggs hatch and the larvae develop rapidly, of t en 
r eaching maturity by September. vVinter is u sually passed in the 
larval stage in seve r ed twigs under the trees. 

Fig. 13.-Twig of oak cut off by larva of pruner. 

Description-The adults are slender, g ray ish-brown beetles m easur­
ing over a half -inch in length. Th e antennae are longer than th e body 
and the wing-covers each t erm inate with two sharp spines. 

Control-Co ll ect and burn the fall en twi gs late in the fall or in the 
ea rly spring. "Ihi s is th e only control measure required. Where a local 
infestation is seve r e, the mor e th orough and ex t ensiv e the clean-up 
campaign th e SO'a ner the epidemi c will be checked. 

Hickory Twig Girdler 

o J/ cideres cingulatus 

The work of the hickory twig g irdler is of t en con fu sed with that of 
the oak twig pruner. It differ s, in that th e twig is girdled by th e adult 
beetle and fr om the outsid e inst ead of by the larvae fr om the inside . 
The beetle chews away the bark and part of the wood, leaving the 
partially severed twig so weak ened that it readily br eak s w ith the 
first wind. 

The sever ed twigs, \vhich conta in eggs, collect under the tr ees anci 
the larvae do n'ot complete their development until the fo llowing year. 
The adult beetles m eas ure about three-fourth s of an inch in leng th 
and vary in color from dusk y, r eddi sh-brown t o tan , being ornamented 
w ith a distinct Land across th e wing-covers. Th er e is one annual 
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generation, and the adult s appear late in th e summ er. They confine 
their activities largely to h ickory, pecan, and oak , although they a lso 
attack persimmon, apple, pear, peach , and quince. The species 'occurs 
throughout the northeas tern United States. 

Control-The same control measures recommended fo r the oak twig 
pruner will also be effective against th e twig g irdl er. See p. 16. 

Flat-headed Apple Tree Borer 

Chrysobothris femorata 

The flat-headed apple tree borer is especially destructive in yo ung 
app le orchards o r to recently tran splanted deciduous trees, especially 
maples. Th e loss is always more pr'Onoun ced w hen yo un g orchards arc 
se t out in close proxim ity to woods or w h er e old orchard s a re con­
verted into cemeteries or parks or opened up into city subdivi sion s. 
The beetle is incapable of completing it s development within tissues 
'of trees in full vigor. Eggs may be laid in healthy trees, but the larvae 
perish before they reach matur ity. Unhealthy trees o r parts of trees 
which, for some reason, are low in vital ity furnish ideal breeding 
quarters. 'i I I U '!" I' : 

Hosts and Distribution-A thorough study of this beetle has been 
presented by Brooks,* who lists the following host s for the flat-headed 
apple tree borer : Apple, pear, peach, apricot, plum, prune, ch erry, 
quince, currant, walnut, pecan, hickory, cottonwood, willow, weep ing 
willow, beech, chestnut, oak, elm, syca mor e, mountain ash, se rvi ce 
berry, hawthorn, red bud, sugar maple, so ft maple, horse ch es tnut, 
basswood, Japanese persimmon, and box elder. The beetle is di stributed 
throughout North America. 

Life History-The beetles are on th e w in g from the first of June 
t o the last of September. Eggs are laid during practically all of this 
peri-od, the greatest number of eggs being laid in June and July. Each 
female lays about 100 eggs, depos iting them singly in cracks b r 
crevices of the bark, under bark flak es, or wh er e th e hark ha s been 
injured by sun-scald, hail bruises, or about so me m echanica l abrasion. 
The eggs hatch in from 15 to 20 days; and, if the tr ee is low in vitality, 
the young larvae will be able to establish them selves betw een th e inner 
bark and the sapwood, where they develop rapidly. Early in th e fa ll 
when the larvae have completed th eir development, they tunnel back 
into the heartwood and construct pupal chambers, w h er e they r emain 
until they pupate in the spring. Larvae from eggs in healthy, vigor'ous 
trees do not seem t o be able to establish th em selves in th e inner bark 
of the sapwood and eventually die . Where the infestation is severe, 
larvae in practically all stages of development will be found through­
out the year. There is one annual generation, although under adverse 
c'onditions two year s or longer m ay be required to compl ete a life ­
cycle. 

*1919. Brooks, Fred E. U. S. D ept. Agr. Farmers' Bu!. 1065. 
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Description-The adults are active, sUll -luving beetles, which fly 
with a low, droning SOU1le! OJ] a \\'ar1l1 (lay. Thcy arc nat, meta l1i c­
appearing beetles, measuring ahollt half an inch in length. The gene ral 
color and markings vary somc\\·hat, but the majority of the beetles 
a r e dull, dark-bru\Yll with a greenisll, metallic luster. Each wing-cover 
is ma r ked with t\VO conspicuuus greenish spots and with a dull, green, 
elongate, irregular bane1. The under surface is metallic bronze. The 
larvae are creamy-wh ite and are slightly over an inch and a quarter 
long. The second thoracic segment is de cidedly I1atten ed and llluch 
hroader than any of the other segments. 

Injury-On the y()u ng trees, larvae usually excavate long, wind ing 
tu nnel s, wh ich may cumpletcl y girdle the trees. On ulder trees, t he 
tunnels are usually broad and flat and confined to a smaller space. 
The larvae work first bct.ween the cambium and the bark, later t u n­
n el ing into t h e sapwood. The tunnels behvcen the camb iu m a nd the 
ba r k are filled with fine, sawdust-like pellets, whi le t h e t unnels into 

Fig. 14.- Work of Flat-headed Apple Tree Borer. 

t h e sapwood usually contain a quantity of coarse, excelsior-like bor­
ings. Ext eriorly, the work of these larvae may be detected by the 
peculiar wet or greasy appearance of the bark over the tunnels in 
t he cambiul11. Such injured areas are u sually depressed. 

vV here smaller, recently transplanted trees are attacked, it is not 
uncommon for them to be partially or completely g ird led the first 
season. Trunks of young trees are attacked hom the ground level 
up to and beyond the branches. j\s many as 25 larvae have been re­
moved hOlll a small tree [lve feet high. 

T h e adults on older trees confine their attacks to portions of th e 
t r unks and limbs which are exposed to the sunlight. vVhere mat ure 
t r ees are attacked year after year, the eggs of each brood are laid 
a long the burrows made by the previous year's brDod. The bark on 
such areas becomes impaired and finally splits. Eventually, it may be 
k ill ed for a space of several feet. 

T imber fe ll ed during the flight of the heetle or just previous t o its 
appearance often serves as a favorable place for the adults to lay 
their eggs and, under ordinary conditions, it is possible for a complete 
life-cycle to devdop. vVbere felled trees are floated in water or shaded, 
t h ey clo not serve as important breeding centers. 
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Control-Cut and burn bacll y- in fcsted trec s bdorc the first of 1\1:ay. 
Cultivate, fertilizc, and see that r ecc ntly transplan ted trces have 

sufficient watcr until th c \' beco m e well-es tabli shed. 
Shade the sid cs o f the trces exposed t o the sunlight during the tim e 

the bcc tl cs arc on the "willg. 
Cut and burn o ld and run-clown ap ple trees "when converting an 

orch(l1'cl into parks, cemeter ies, or a llursery. S uch orchard s are in ­
variably infes t ed \\'ith flat -he(lckd a pple tree borer s which cle se rt th e 
'uld o rcharcl s and attac k ne wl y-t ransplant ed ()r namentals . 

Tak e precaution s to pre\'c nt sun -scald and see th at all mechanical 
injuric s, hail brui ses, o r frost injuri es arc so p ro t ected that the adult 
heetles will n ot fllld sca r s suitahl e for egg- lay ing purposes. 

It is po ss ibl e to prc \'e nt infes tation hy ke eping the trunks of the 
trees protected with horer r epe lle ll t ( p. --1-). The fir s t app licat ion for 
thi s species should be mad e a hout th e fir s t o[ June and repeated at 
interval s up t o OcL'\)her. 

After borers beco m e es tahli shed in t he tr e<', the y may be controll ed 
by app ly in g a coa tin g of paradichlo rnhell%e n e and cottonseed o il (p. 4) 
t o th e injured area. This mat er ial should be u sed when the tree is not 
in condition t o grow rapidl y. 

Bronze Birch Borer 

Agrilus Gllx ius 

The br'u ll ze birch horer tUl1llcls tll1Ckrt1 ea lh the bark of the trunk 
and limb s of birche s a nd poplar s. The la s t hal f ceutury has witnessed 
se \' eral spec tacular outbr caks o[ thi s borer throughout the Great 
Lakes region and the St. La\\TCllCe yal1cy, hoth in the U nited Slates 
a nd in Canada. 

Injury-Trees infested with th e hroll%e hirch horer die from the top 
dO\\'n\\'ard and the ill f es t cel trecs in \'ar iah1y succumb within t \vo or 
three years. Fewer lea\'cs c1 e \re lop o n th e arrected limb s and later th e 
t op dies. Bran ch es girdled early in the seaso n retain the ir dead leaves 
in the fall even afteroth r foliage has naturally dropped. An examina­
ti on of th e bark in the dying part o[ the tree r eveal s ridge s which de­
velop over th e larval tunnels. Each larva excavates a long mine, some­
tim es girdling th e trunk or limb 5e\'era1 times. 

D istribution a.nd Host-trees-The bronze birch borer is a native in ­
sect , and probably "Occur s wherever its h os t-trees g r ow. Fish er,* in 
hi s revision of the Ame rican A.r;rill1s. gives the following distribution 
for th e U nited States: "Arizona, Colorado, Co nnecticut, Illinois, In­
diana, Iowa, 1\1ai11 e, 1\Iassach u setls. ::\ r icll igan , l\lin neso ta, Montana. 
New Hampsh irc. New J er sey. j·ew l\lcxic(l. Nr\\' York , Ohio, Oregon. 
Penn sy lv an ia, nhode Island, S() lI th lhk()ta, 1.·ta11 , V irgi ni a, W es t Vir­
ginia, and \ iV iscolls in ". Fi sher r eco rd s tklt speci1ll cns hav e beell reared 
f rc >111 va r i () 11 S b ire 11 C' S (t 11 d as p (' Il s in t 11 C L r nit cdS 1 a lc s . 

*]928, Fi she r, "\ V. S, A /\ evis io l1 or tll\ ' Nu rtll J\lllnil';tn Sl)ccics ()f Bl1jJrcstirl 
13eetlcs belongillg to the genus //yrilns. Smithsonian Institution, U. S. National 
Museum, ,Bull. 145, pp. 160- 166. 
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Life History-The bronze birch borer has a one-year life-cycle. It 
winters in its tunnel as a larva and pupat ion does not take place until 
April 'or May. In Michigan, the ad ults appear early in June and feed 
for a short time on the foliage and new growth of poplar and willow 
before returning to birch to deposit their eggs. In the absence of birch, 
a ny 'of the host tr ees above mentioned may be utilized. The eggs are 
laid on rough places of th e bark, usually several eggs in each sp·.) t 
selected. Th e eggs hatch and the young larvae construct their long, 
winding, fra ss- fill ed tunnels, first in the inner bark and later in the 
cambium, engraving both bark and wood. When its growth is com­
pleted, each larva constructs a cell in the solid wood and here it 
pupates. 

The adult s a r e sun-loving beetles. Isolated trees or groups of trees 
near r ecent lumbering 'operations are preferred to those growing in 
dense stand s, and unhealthy trees or trees in low vitality are preferred 
t o vigorous healthy ones growing under natural conditions. 

Fig. IS.- Larvae of Bronze Birch Borer. Enlarged. 

Appearance-The adults arc typical Buprestids or flat-headed borers. 
They are slender , sub-cylindrical, olive-bronze beetles varying from 
one-third t o one-half inch in length. The larvae are white, slender , 
ribbon-like, fo otl ess grubs. When mature, they are about two inches 
long. 

Importance-The bronze birch borer is a killer of trees, especially 
tho se low in vitality . It is a moot question whether vigorous, healthy 
trees are attacked, but where once infested the host seldom recovers . 

Con trol-The bes t protection for isolated trees in parks or on lawns 
is to see that they are well fertilized and that they have sufficient 
water . I 

Wher e individua l tr ees in a s tand are infested, they should be cut 
and burned befo re th e adult s have an opportunity to emerge. To be 
effective, t his dras tic clean-up method should be applied to an ex­
t end ed area. A ny infes ted trees in a community serve as sources of the 
pes t. Cuttin g o ut a nd burning tops and infested limbs is scarcely 
wo rth 'while, s ince an ill -formed tree remains . 

Under fore st conditions delay 'opening up a stand, if possible, until 
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the birches are ready to cut. \iVhere birches are left, the beetles In­

evitably appear and kill the remaining trees. Drought conditions in­
variably bring about attacks of bronze birch borer, and it is always 
worth while to see that birches at least never suffer from lack of 
water. Where possible they should receive a liberal application of a 
nitrogenous fertilizer, such as nitrate 'o f soda, early in the spring. 

Two-lined Chestnut Borer 

Agrilus bilineatus 

The two-lin ed chestnut borer is common throughout the eastern 
portion of the United States and southern Canada. It infests chest­
nuts and oaks. It is quite similar to the bronze birch borer, both in 
appearance and life history. It usually attacks trees weakened from 
s'ome other cause but, under some conditions, it may become a primary 
pest in that it attack-s and kills healthy trees. As in the case of the 
bronze birch borer, the trees die from their tops down. 

Life History and Aprpearance-There is one annual generation, and 
the winter is passed as larvae in cells in the outer bark. Adults appear 
about the last of Mayor early June and deposit the eggs for the 
forthcoming generation. The larvae are typical i\grilids, feeding both 
in the inner bark and in the cambium. Each larval tunnel is a foot or 
m'ore long and is more or less at an angle with the grain of the wood. 
\iVhere the larvae are numerous, the tunnels often interlace and it is 
possible for several larvae to completely girdle a tree. 

The adults measure about three-eighths of an inch in length. They 
are slender, dark beetles with a conspicuous yellowish gold line down 
each wing-cover and along the sides of the thorax. The body is 
sparsely covered with a fine, yellowish pubescence. 

Control-The same control measures recommended for the bronze 
birch borer should be effective against this species, where applied to 
an extensive area. 

Bark Beetles 

Scolytidae 

There are a number of destructive bark beetles, Scolytidae, that in­
fest deciduous trees and shrubs. This group includes many forms that 
mine in the bark and the cambium, and which are commonly known 
as wood engravers. Of this group, the hickory bark beetle is un­
doubtedly the most destructive, infesting deciduous trees in the north­
eastern United States. It is usually considered a primary pest, since 
it is capahle of killing healthy trees, although outbreaks of this species 
can invariahly he traced back to adverse weatller condition, drouth , 
change in water table , hard-pan , the opening of a stand of trees con­
taining hickory, or some other equally obvious adverse condition. 
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Hickory Bark Beetle 

S colytus quadrispinosus 

Hickory trees infested with the hickory bark beet le and growing 
in is'olated places are us ually doomed before the infestat ion is dis ­
covered. The presence of wilted leaves, of dead twigs and limbs, of 
rosetted term inal growths, or of quantit ies of sawdust about the trunk 
of the tree is an indicat ion of the work of this beetle. If the "weather 
turns cool and there is sufficient moisture, an infested tree may "pull 
through" the first year, but the attack is serious, since such trees are 
breeding centers for the infestati'On of all hickory trees in the imme­
diate vicinity. Epidemics of thi s bark-beetle ahvays occur in cycles, 
and outbreaks can be expected after periods of prolonged drouth. 

Fig. 16.- Tunnels of Hickory Bark Beetle J11 hickory bark. 

Distribution and Hosts-The hickory bark beetle is common through­
out the eastern United States. It is a seri'ous enemy of shag bark and 
pignut hickory, and apparently equally destructive to butternut and 
pecan. Late in June, 1932, several pecan trees on the campus were 
partially defol iated by these beetles, while at the same time they en­
tered thc trunk to build their brood chambers. 

Life History-There is onc annual g"c neration, a1ld winter is passrd 
ill the mature larval stage in cells at the ends of the larval mine s. 111 
lVlichigan, adults begin to emerge by the middle of June and are il1 
evidence up to the first of August. About this time, the be~tles con-
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gregate on certain individual hickory trees and construct their vertical 
egg galleries an inch or more in length in the bark and the cambium. 
Notches are cut along each side of this tunnel and in each ll'Otch an 
egg is laid and sealed in with a bit of frass. The eggs hatch in a week 
or 10 days and the young larvae tunnel at r ight angles to the egg' 
gallery. 

Ap'pearance-The adults are thick-bodied, black or dark-brown beetles 
about one-fifth inch long. The larvae are fleshy, legless grubs. The 
mines constructed by both adults and larvae are quite characteristic. 
The wood and the bark are both engraved. The adults when select­
ing a place on the trunk to build their egg galleries are apparently 
careful to space their w'orkings far enough from those of their neighbors 
so that the tunnels of their young will not overlap. The egg galleries 

Fig. I7.- Grooves scored ill sapwood, showing galleries started by Hickory 
Bark Beetles . 

are vertical, runnmg with the grain of the wood. The young tunnel 
out at right angles to the egg galleries, those at either end eventually 
turning up or down in order that their tunnels may not overlap. 
Where small limbs are attacked the larvae shortly turn and work 
with the grain of the wood. In trees allowed to stand until the beetles 
have emerged, the surface of the bark is punctured with round holes, 
through which the adults have emerged. The beetles feed for a time 
on new twig growth, tunneling or excavating cavities near the tips of 
small branches. This leads to the death of the leaves borne by the 
branch tips and results in the formation of large rosettes of dead 
leaves which appear quite conspicuous against the bright green of 
the living foliage. 

Importance- The hickory bark beetle is without doubt the most de­
structive insect attacking hickory in the eastern United States. A 
few beetles are always present wherever hickory grows, and, while 
sickly trees are preferred, a generation of beetles may concentrate 
their attack on healthy, vigorous trees, killing them within six weeks. 

l 'here is no possibility of saving a tree in which a number of beetles 
have become established. Isolated trees or those in open plantings 
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Fig. 18.-Hickory bran ch with bark parti a lly pared away show in g g a lleri es of 
Hickory Bark B eetles. 

a r e especially su sceptiIJle during dry, hot w eather. Hick ory trees g r ow ­
ing in wood-lots or under for es t conditions w h er e the under -growth 
is dense and th e t ops a re well-shaded oft en escape a ttack, even w hen 
iso lated trees o r t hose g r owin g in open plantings succumb. 

Control- Spray hickory trees in parks and on ornamental plantings 
w ith a r senate of lead, u sin g t wo and one-half pounds t o fift y gallon s 
of w ater , early in Jun e or w h en th e beetl es fir s t appear in numbers 
on th e fo li age. Tak e parti cul a r ca r e to cover the ne w g rowth. K eep 
trees in a vigo r ous state by jud icious use of fertill ze r and water d ur ­
in g the summ er m onths. Cut and burn a ll infes t ed trees before the 
adult s em erge in t h e spr ing. Tree s only slightly in fes t ed serve a s 
bro'od-trees and a r e dangerou s t o healthy ind ividuals in the imm ediat e 
vicini ty . Dur ing an epidem ic, a ll infes t ed trees in the ent ire commu ­
nity should be des troyed t o obta in effect ive cont r ol. R efrain fr om 
openin g up a piece of woods until hi ck ories a r e r eady t o cut , or r e­
move sllch hickory tr ees as wo uld oth erwi se b e left t o mature, beca use 

F ig. 19.- T he Hi ckory Bark Beet le working in tip s of twigs . 
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such trees invari abl y se rve as breeding places ['o r th e hi ckory ba rk 
bee tle, and in fes t a tions built up in thi s w ay spread to valuabl e trees 
g row ing in parks, w ood- lot s, or ornamental plantings. Cut t rees close 
t o the g round and see tha t the ba rk is r emoved fro m a ll stumps. 
vV here infes t ed trees a re cut , trim th e trunks, subm erge t he logs in 
wat er, and bu rn a ll sla sh . 

Ash Timber Beetle 

Lep e1~is iJlus aculcatu s 

The a sh timber bee tl e is comm on throughout th e east ern U nited 
St a t es and Canada, wh er e it u sually occurs in dy ing or recently kill ed 
ash trees. T he w ork 'o f thi s speci es is a lmos t as charact eri stic as tha t 
of th e hickory bark beetl e. Each brood ch amb er is construct ed by 
t\-vo fe males 'wo rking in oppos ite dir ecti ons, a notch in the center 
indica ting the common starting place. T he females construct the 
brood chamber s at right angles t o the g rain of th e wood, fr equently 
g irdling smaller limb s. The larva e tunnel up and down with th e g rain 
of the wood fo r an inch or mor e. The r emoval and destruction of in ­
fes ted trees befor e th e bee tles em erge prot ect s oth er trees in th e 
vicinity. 

Elm Bark Beetle 

H ylurgopinus rufipcs 

T he elm bark beetl e in fes t s both elm and basswood. It occur s 
throug hout th e east ern pa rt of the U nited St a t es a nd Canad a. Th e 
species is m et only occas i'O nally a nd is not considered important, since 
it confines it s activities t o trees of low vigo r. T he presence of thi s 
bark beetl e is of mor e importance now beca use ther e is a poss ibility 
o f its actin g as a carri er of th e "Dutch elm di sease", a E uropean 
di sease which has r ecently been introduced into thi s country and is 
known t o be es tabli shed in several places. In E Ul-'Ope, th e c1i se ase is 
appar ently ca rri ed alm os t exclusively by bark-bee tl es close ly r elat ed 
t o H . ru fip es. 

European Elm Bark Beetle, S coljlluS multistriatus- Th e E uropean elm 
bark bee tl e ha s b een es tabli shed in A m erica for a littl e ove r a q uarter 
of a century . So far as w e know, thi s species ha s neve r been fo und in 
Michig an , although it is well-est abli shed a long the eas t ern seaboard . 
In A m erica, it has confin ed it s attack t o elms, u sually selecting sickly 
tr ees, alth oug h in E urope it is r ecorded as als'O infes ting oak , poplar, 
cherry, plum, and pear. 

Life History- According t o Felt*, ther e a r e t wo annual generations 
in the New E ng land r egion, adult s of th e fir st brood appearin g in 
M ay and Jun e and those of the second brood in A ug ust and Septem-

*Felt, E. P . M anu al of Tree and Shrub In sects, pp. 47-48, 1930. 
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be r. Th e egg g a ll e ri es arc ve rti cal , o ft cn cu ntain ing a hundrcd o r l1l o re 

eggs . Th c re is co n sidera ble o verlappin g u f brood s. E gg- lay in g is ap­
parently ex t end cd ove r a pru t r a cted pcriod. Thc adu lt s a r e s tout , 
cy lindrical beetles, thc femal es are about on e-c ig hth inch long bu t 
th e males a r e considerably s maller. The thorax is shiny a nd slig htly 
longe r tha n broad . T h e w in g-cove r s are r edd ish , wh ile the leg s a r c 
li g ht -brown. Th e brood chamb er s and la rval tUllnels are quit e s imila r 
t u th ose o f S. quadrispinosus on hickor y. 

Injury- The E uropean elm bark bee tl e had been practically dr'Opped 
fr um the r a nk o f important shade tree in sect s beca use it confined its 
ac tiviti es t o s ickly tr ees, bu t with the fi ndin g o f t he Dutch elm di sease 
in the north ea st ern U n it ed S t a t es the bee tl e aga in becom es a prob ­
lem , s ince in E urope it is know n t o b e on e of th e carri er s o f thi s 
dreaded m a lady . T r ees infes t ed by the E uropean elm ba rk bee tl e 
u sually di e fr om thc top down , new g rowth w il t s and finall y di es . T he 
adult s em erge thr'o ug h holes in the ba rk. Th e removal o [ the bark in 
th e vi cinity of these hole s exposes the t ell-ta le mines of adult s a nd 
larvae. vVea k ened trees may be kill ed the fir st season, or th e process 
of dy ing m ay ext end ove r t wo or three year s. 

Control-Cut a nd burn a ny infes t ed trees befo r e th e b eetl es em erge. 
Keep trees g r ow ing a nd in a v igo ro us co ndition. 

Shot-hole Borer 

S coZytus ruguZOS1,lS 

The shot-hole bor er o r , as it is b etter known, th c frui t- tr ee b a r k 
beetl e, is primarily a pest of fruit trees . Br eeding as it does in trees 
low in v igo r , in prunings, a nd in injured trees, ·the p rop r ie t y of in­
cluding it a m ong the p est s of or namenta ls mi g ht we ll bc qu es tion ed. 
vVhen we con sid er t hat s ickly apple, pear , or ch crry t r ecs se rve as 
b r eeding -p laces for num er ous w'Ood-bor er s and other insect pes t s w hich 
al so a tt ack deciduous shade trees, it w ill be appa r ent that fr uit t r ees 
nea r o rnamental p lantings should b e k ept in as t hri ft y a condition as 
poss ible. T he fr uit -tr ee bark-bee tle breeds in the trunk, limb s, a nd 
branch cs of a pplc, peach, plum, ch erry, a pricot, hawthorn, q uince, 
m ounta in ash, Jun e berry , and w ild ch erry . 

Life History-There a r e two annual gener a tions a nd the w inter is 
passed a s la rvae in cell s unde r thc bark. T he a dul ts em erge early in 
the spring a nd m ay be found feeding on h ealthy trees sh ortly af t er 
th e buds sw ell . F r om fo ur t o s ix week s a r e r equir ed t o complet e a 
life-cycle, and th er e is consid erable ovc rl appin g of broods . 

Description-The adult s are da rk-brown or black beetles, w hich a r e 
a bout on e-tenth inch in length. 'I' hey can r eadily be di sting ui sh ed fr om 
oth er ba rk beetl es by the peculia r sh ape o f the abdom en . T h e wo rk 
of thi s species is quit e charac t erist ic. Both m ales a nd fe m ales co­
opera t e in excavatin g th e egg chamber , w hich run s leng thw ise w ith 
th e g rain of th e w ood and m ea sures fr om half a n inch t o t wo inch es 
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or more in length. The mother beetle cuts notches along either side 
of the chamber and the tiny grubs, when they first hatch, work at 
right angles to the brood chamber. As they mature, the larval tun ­
nels widen and gradually turn, following the grain of the wood. When 
growth is complete, each larva excavates a cell at the end of its tunnel 
and here pupation takes place. \;\Then the adult is ready to emerge, it 
cuts a 1"ound opening in the bark about one-sixteenth of an inch in 
diameter and comes out. The pattern on the bark caused by the emer­
gence of the adults has led to the common name, "shot-hole borer". 

The shot-hole borer breeds sometimes in enormous numbers in re­
cently-killed or in dying fruit trees . It does not seem able to main ­
tain itself in healthy, vigor'ous plants or in wood that has been dead 
for some time. Unfortunately, adults may emerge and attack the twigs 

Fig. 20.- Breeding galleries of Shot-hole Borer. 

of perfectly healthy individuals. 'This habit of breeding in sickly trees 
and of attacking the twigs of healthy ones has proved quite cliscon­
certing to many growers. 

Control,...--Remove and burn all dying fruit, wild cherry or wild plum 
trees, broken limbs, or even firewood made f1"om such trees. 

Mottled W illow Borer 

Cryptorhynchus lapathi 

The mottled willow borer infests both native and cultivated poplars 
and willows, as well as alder, dwarf hirch, and red birch. It is an Euro ­
pean insect, the first specimens having been taken in America in 1882. · 
Since then, the beetle has gradually spread until it is now extensively 
established throughout the northeastern United States and southern 
Canada. A careful investigation of p'oplars or willows having irregular 
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Fig. 21.- Work of Mottled Willow Borer in poplar. 

galls or swellings on the branches or on the trunks of young trees will 
usually reveal the work of th is borer. All poplars and w illows over a 
year old are subject to attack. \iVhen mature trees are infested, the 
branches are usually so weakened that they either die or break down 
during a storm. Young trees are either killed 'outright or so deformed 
that they are worthless. The injury is always more severe when a 
number of poplars or willows grow in close proximity. Young poplars 
growing in nursery blocks, and basket-willows growing in plantations 
often suffer great damage. Native poplars and willows along water­
ways or where they are planted for wind-breaks are also subject to 
attack. The injury to isolated trees grown in ornamental plantings 
is less severe, although balm-of-Gileads, when grown as specimen trees, 
are sometimes attacked. 

Injury-The adult beetle lays her eggs either singly or in groups 
of three or four in the inner bark of wood at least two years old. 
Where there is an injured place in the bark, the eggs are placed along 
the edges of the scar, otherwise the female uses her mouthparts to 
drill an opening through the outer bark for the reception of the eggs. 
These are often placed in the lenticels or in the thickened bark at the 
bases of twigs or buds. The young, on hatching, feed in the inner 
bark and the cambium. The injury is usually inc'onspicuous in the fall, 

Fig. 22.-Feeding punctures of Mottled Willow Borer. 
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but can be detected by the discoloration of the bark caused by the 
dark, wet frass which accumulates in the old egg cavity. In the spring, 
development is more rapid and the injury is often more spectacular 
because of the abundance of dark-brown frass which is pushed out 
from openings in the bark. When the larva completes its development 
and starts its pupal tunnel in the wood proper, the chewings become 
c'oarser, more abundant, and are light in color. The direction taken 
by the larval tunnel is apparently accidental but frequently it extends 
around the infested branch; and, if attacked by several larvae, the 

Fig. 23.-External evidence of injury by Mottled vVillow Borer. 

branch may be completely girdled in one season. The pupal chamber 
usually extends upward and is hollowed out in .the center of the limb, 
and the bark over the tunnel may crack open, exposing the wood be­
neath. 

Descript ion-The adults are snout-beetles , one-third 
more in length. They are dark-brown, mottled with 

of an inch or 
grey, but the 

p'osterior portion of the wing-covers, the un­
der side of the thorax and parts of the legs 
are pink, yellow, or light-grey. The curved 
beak is as long as the head and thorax and, 
when not in use it rests on the underside of 
the thorax. The beetles are sluggish and drop 
to the ground and feign death when disturbed. 
The wings are apparently normal, but, so far 
as known, the adult has never been taken on 
the wing. The mature larvae are white, foot­
less grubs about 'one -half an inch long. 

Life History-There is one annual genera-

Fig. 24.-Mottled Wil­
low Borer enlarged. 

tion . The brood is considerably scattered, for it is not unusual to find 
all stages of development in a badly infested tree at any season. Win­
ter is usually passed under the bark as a partially developed larva, 
which starts feeding early in the spring. Development is rapid; and, 
in Michigan, an examination of infested trees shows that the majority 
of the bro'od pupates late in June. Three or four weeks are required 
to complete the pupal development, and adults are plentiful by the 
last of July. The adults feed for a time on the cambium of tender 
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young shoots IJefore they lay any eggs. After feeding for a week or 
10 days they return to the older wood and select places to ovip'osit, 
showing a decided preference for wood from two to four years olel. 
The adults are present in numbers through August and September, 
in fact, egg-laying takes place well along in October. As far as obser­
vations in Michigan go, the adults d'o not hibernate over winter. 

Control-Cut and burn infested limbs or trees before the beetles 
emerge. Do not plant nursery poplars or willows near old plantations 
or near trees growing along river banks. The use of . paradichloroben­
zene and cottonseed oil (p. 4), when painted over the opening in their 
tunnels, kills both larvae and adults. This method of control is prac­
tical on nursery stock and on prize ornamental trees. 

Schoene* was successful in killing adults just after they emerged 
by spraying the tops of the trees with a bordeaux arsenical spray 
made up as fo11O\vs: 

Bordeaux mixture 
Lead arsenate .. . ............................ . 

Bark Weevils 

M agdalis spp. 

50 gallons 
2}i pounds 

There are several species of weevils, bel'onging to the genus lVIag­
e1alis, known to infest shade trees. Both the trunks and larger limbs 
are attacked. Small trees recently transplanted, which might other­
wise survive, are often girdled at their bases and on larger trees the 
dead branches appear here and there throughout the top. vVeak trees 
are always attacked first and it is a question \V hetb er the beetles are 
capable of maintaining themselves in healthy trees. The larvae en ­
grave their tunnels in both the cambium and in the hark. One year 

Fig. 25.- Aclult of Elm Magclalis. Enlarged. 

*1907. Schoene, \V. J. Poplar and Willow Borer, N. Y. Agr Exp. Sta. Bu!. 
286, Geneva. 
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Fig. 26.- Work of arlult Magdalis sp. on elm. 

is sufficient to complete a life-cycle and winter is passed in the larval 
stage. Pupation occurs in the spring and adults appear in late May 
or early June. The beetles vary in length from one-eighth to one­
fourth of an inch and there is a decided difference in the appearance 
of the two sexes. 

The reddish elm snout-beetle, M agdalis arm,icollis) and the black snout­
heetle, "hi. barbital confine their activities to elm and are especially 
destructive to newly-s~t trees. N! agdalis ol'yra has been bred from 
hickory. Infestation is apparently confined to the thin bark on the 
trunk and limbs. Hordes of "hI. olyra emerge fr'Om dead or dying trees 
the season after they have been weakened or killed by the hickory 
bark beetle, ScolyhiS quadrispilwSUS. 

Fig. 27.- Work of ?vfagdalis 111 elm. 



32 MICHIGAN SPECIAL BULLETIN NO. 238 

Fig. 28.- Work of Magdalis sp. larvae in elm. 

Control-Th e most sa t is fact o ry control m eas ur e agai nst t he Mag­
dali s group is prevention. They do no t survive in healthy trees. Th e 
trunk s of yo ung tree s 'which have be en recently transplanted shoul d 
be protected either by mechanical harri er s such as fin e wire scr een. 
by wrapping the trunk ill paper, o r by the use Df borer r epellent , 
(p. 4). 

Clear Winged Moths 

Aegeriidae 

There are a number of m oth s belonging t o th e family Aeger iidac 
(clea r w ings) destructive to tre es and shr ub s. Of these, th e species 
infesting fruit trees naturally have received the most attention; how­
eve r, many forms C01111110n t o fru it trees also infest ce r tain trees a nd 
shrubs commonly used in o rnamenta l plantings. 

The adult m oth s are wasp-l ike insect s, many species being brilliantly 
col'ored in reds or blues. There is frequ ently considerable difference 
in the appearance of the two sexes of th e same speci es. The adults, 
like the wasps a nd bees which they simulate, are active and abroad 
during th e hea t of th e day. The larvae are borer s and tunnel in vege­
tation, infesting the stem s, often working in the inner bark or the 
cambium . 

Peach Tree Borer 

Aegeria exitiosa 

Probably the l11'ost widely knmvn m ember of t h e family is Aegeria 
{'.ntwsa. It is 'widely di str ibuted throughout t he United States and 
Canada eas t of the Rocky lVI'otll1tains and has k illed many trees. It 
infests peach, plum, cher ry, prune, nectarine, and apricot, besides oc­
curring in various ornamental shrubs, particularly those belonging to 
the genus Prullus. 'The peach tre e borer passes the winter as a larva 
or a pupa and some few hibernat e as (lclltltS. The adults lay their eggs 
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in early June in the rough bark near the ground level. The larvae pass 
through the bark and tunnel in the cambium layer where they later 
pupate. The work of the larvae underneath the bark, near the ground 
level in peach, often causes large masses of gum to exude; this gum 
covers the workings of the pest. 

Control-Today the accepted control measure for this insect is by 
the use of paradichlorobenzene dur ing August or September. Cut the 
weeds and grass at the base of the tree 'without disturbing the soil 
and remove the gum from the w'O l1 nds. Place t he crystals of paradi­
chlorobenzene in a ring about the tree, not closer t han one inch or 
more than two inches from the trunk. On mature t rees, it is safe to 
use an ounce of crystals . Smaller amounts sho ul d be applied on younger 
trees. It is usually inadvisable to use crystals 'on trees less than six 
years old. On young trees, it is probably best to remove the larvae 
w ith a wire or hv means of a sterilized knife. The same methods em ­
ployed for the C'ontrol of the horer on peach will be found equally 
useful in controlling this pest \1\1 hen it infests shrubs. 

Lesser Peach Borer 

Aege1'ia pictipes 

The lesser peach tree horer confines its attack to the upper part of 
the trunk and to the larger branches. This species is common through­
out the eastern part of the United States. It is smaller than the 
common peach borer and is recorded as attacking peach, plum, cherry, 
serv ice berry, chestnut, and viburnum. 

Control-This species can be effectively controlled with the para­
dichlorobenzene and cottonseed o il treatment applied to the injured 
areas when the tree is dormant, see p. 4. 

Lilac Borer 

Podosesia syri1'lgae 

The lilac borer is so called because the specimens originally describer! 
were bred from lilac. It is primarily a pest of ash, and is known to 
infest the mountain ash, as well as the green, white, and English ash. 
In some localities, it is quite destr uctive to lilac. The eggs are de­
posited on roughened areas or on scars caused by mechanical injury 
to the trunk or larger limbs. The larvae, on hatching, feed for a t ime 
in the inner sapwood, t unnel ing under the bark a nd when mature 
t hey enter the heartwood, 0 ften excavating irregular m ines in the 
branches. They hibernate as larvae in tunnels deep in the heartwood. 
Pupation takes place in the spring and the adults are abroad in May. 

Injury-The adults lay their eggs on roughened p laces on the bark. 
Apparently, a number of eggs are laid on each scar. Repeated infes ­
tations year after year cause such areas to develop into irregular, en~ 
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larged, gall-like swellings. During th e period w hile the larvae are 
mining, considerable fra ss and chewings are eve ntually in ev idence 
outside the injured area. Plants are fr equently so weakened that they 
break at the point of attack. 

Control-Severely infested trees and shrubs should he cut and burn ed 
before the adults emerge in the spring. Where the infes tation is li g ht, 
the borer s may be eradicated by painting the infest ed areas with 
paradichlorobenzene and c'ottonseed oil (p . 4) before growth st a rt s 
in the spring or after it has been completed in th e fall. During the 
growing season, it is possible t o r emove the larvae wi th a wire or 
knife. Where the larvae are out o f reach, th ey can he killed by in ­
jecting carbon disulphide into the tunnel and plugging the ope nin g. 
Keep the bark smoo th and f ree from mechanical injuri es, since the 
moths prefer roughened a r eas for egg- lay ing. 

Map,le Clear Wing 

Sesia acerni 

The maple borer, or "callus borer", as it is sometim es called, is per­
haps the best l<:nown of the clea r-winged moths infe sting shade trees. 
It attacks both hard and soft maples throughout the northeastern part 

Fi g. 29.- Larva. pupa and 
adu lt of Maple Clear Wing. 
FrOIll U. S. D. A. 

of the U nited Sta t es. The injury caused by 
thi s species is qu ite character ist ic, occurring 
both on the trunk and limb s. The females 
prefer t o lay their eggs on rough a r eas of 
th e bark, on mechanical injuri es, or o n soft 
tis sue s about h ealing wounds. The larvae 
tunnel in the soft ti ssues of the w'o unded 
areas or work in the inner bark and the sap­
vvood. Wounds thus aggravated fail to heal, 
developing instead in to enlarged gall s or 
canker like growths. During the period 
'Ivhen the larvae are active, the infested area 
is festooned w ith quantities of brown frass 
and chewings pushed out fr om th e tunnels. 
Small trees are occas ionally g irdled. Trees 
in 'Ornamental plantings los e their aesthetic 
value because of the gall-like swellings, and 
limbs so 'Iveakened break r eadily in the wind. 

Life History-There is one annual genera­
tion. Winter is passed in th e larval stage in 
th e inner bark, the adults appearing late in 
Mayor by the middle of Jun e. The eggs 
hatch in a short time and the young larvae 

enter the inn er bark. T hey practically complet e th eir growth by 
September, although they remain as larvae throughout the winter, 
pupation taking place in th e spring. Wh en th e adults emerge, they 
leave their empty pupal cases protruding from the larval tunnels. 
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App,earance-The adult moths are wasp-like insects, the females 
measure about an inch across the expanded wings, but the males are 
slightly smaller. The thin, transparent wings are practically free from 
scales. The head and the fan- like tuft at the caudal end of the ab­
domen are bright reel. T he legs and thorax are yellowish. The mature 
larva is one-half inch or more long and is white with a reddish -brown 
head. 

Control-Keep the bark ent irely free from mechanical injuries. W hen 
the borer once becomes establi shed, it can be controlled by the para­
dichlorobenzene and cottonseed oil treatment (p. 4) applied either in 
the spring before growth starts or in the fall after it stops. 

Carpenter Worm 

Prionoxystus robiniae 

The carpenter worm is a native insect and is widely distributed 
thr'Oughout the United States. In Mich igan, it has been 1110st destruc­
t ive to mature trees. Oak, maple, and black locust seem to be the 
preferred host-plants in Mich igan, al though chestnut, ash, elm, willow, 
and cottonwood are also said to be infested. 

Fig. 30.- Larva of Carpenter Moth. Nat. size. 

Life History-Three years are required to complete a life-cycle and 
the broods overlap, larvae of all three ages working together. The 
adults appear in May and June and deposit their eggs in wounds or 
crevices in the bark. The young larvae mine for a time in the cam­
bium; later they enter the heartwood, extending their broad tunnels 
in all directions. 

Injury-The injury caused by the larvae is largely confined to the 
heartwood of mature trees. The same trees are infested year after 
year. Some 'oak trees on the campus of Mich igan State College have 
been infested by so many generations of moths that the heartwood for 
the first four or five feet of the trunk from the ground level up has 
been reduced to powder, leaving a mere shell. Trees infested to this 
degree readily break in wind storms. At times, they are numerous 
enough in fa ll en shade trees to materially detract ft-'om the value of 
the tree for firewo ocl. Where young trees are attacked by a number 
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of larvae at the same time, the t.erminals may wilt as if t.he 'lree 
needed water. l.t is not unusual for small t.rees to be girdled by t he 
carpenter moth 111 one season. 

Description-The adult moths vary in size from two to three inches 
across the expanded wings, the abdomen 'of the female bein 0' laro'e 
an~ densely covered with greyish-brown, sprinkled with oc~asio;al 
whIte scale.s. The mature larvae are nearly three inches in length. 
They vary 111 color through greenish-white t inged with pink to a deli ­
cate rose color, all larvae taking on a dull , olive-greenish cast just 
before pupation. 

. Control-The moth lays her eggs in scars on the trunk and main 
lImbs .. !h~refore, protect the trunk from mechanical inj ury. vVhere 
SUC~1 .1l1JL~nes occur, ~re e s~lrg~ry is advisable. Borers may be ki ll ed 
?y l11Jectmg carbon dlSulp~1 1 de mto the tunnels and plugging the open­
mg. ,Doubtless, the paradlcl:lorobenzene and cottonseed oil appl ied to 
openll1gs of the tunnels WIll be as effective aga inst this species as 
any 'other, although we have not had t he opportun ity to try it out. 

Pigeon Tremex 

Tremex columba 

The pigeon tremex differs from all it s n ea r relative s in that it at­
tacks dead an~ dying trees, It gets th e credit for being a killer of 
~rees because It seek s out weak, dy ing specimens in which t.o deposit 
It s eggs. 

Fig. 31.-Pigeon Tremex. Enlarged about twice. 

Distribution-The species is common at least throLwhout the north­
eastern United States and southern Canada. It probablY infests a num­
ber of dec~duous trees. In Michigan, it is most prevalent in oak and 
maple. It IS also recorded as attacking sycamore, elm, hickory, beech, 
apple, and pear. 
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Life History-The life history of this species has never been com­
pletely worked out. At least two years must be r equired to complete 
a life-cycle in Michigan, since adul t s are mo re abundant every alter­
nate year. Either there is an overlapping of generat ions or else cer­
tain adults live for three years, because all stages of development may 
be found in the same piece of wo·od. Each larva prepares its pupal 
chamber in the sapwood and the adults emerge through holes about 
one-fourth inch in diameter in t.he bark. The adu lt fema le drills holes 
through the bark and deposits eggs into the wood. T he larvae tunnel 
il1 the sapwood and heartwood . This tUllnel is just the size 'o f the 
larva and is packed with partially digested wooel fibre which has passe(l 
through the larvae. 

Description-The adult of the pigeon tremex is about one and one­
half inches in length. It is a thick-v,' aisted, hymenopterous insect, 
brown in color, with the abdomen ornamented with yeUow bands. 
The wings are transparent. The abdomen of the female is equipped 
with a short, b lunt ovipositor, used to drill openings thro ugh the bark 
into the wood for egg-laying. The mature larvae are creamy-white and 
measure about two inches in length. 

No discussion of the pigeon tremex would be complete without men­
tion of its parasite, Thalessa lunator. This alarming-appearing insect is 
brown, ornamented with yellow. The body is about one and one-hait 
inches in length and the abdomen of the female is ornamented at the 
tip with a flexible, thread-like ovipositor three or four inches long. As 
soon as the female locates the tremex, she elevates the ovipos itor over 
her back and begins drilling through the bark to the larvae of her 
victim, in whose tunnel she deposits her egg. From this egg of the 
parasite, there comes a grub which attacks the larva of the pigeon 
tremex. The Thalessa may, therefore, be regarded as a tr ue friend 
instead of being mistaken for an enemy, as so often happens. 

The pigeon tremex prefers dead and dying trees for its operations, 
although it does not confine itself altogether to such tree. Unfor­
t.u1lately. there is no rea ll y effect ive remedy kno\Vn for t h is pest. 
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