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FOREWORD 

The pre~c lll lJullrtill is OII C uf a ~C I ' I(, S of popu lar 
naturc dca ling wiLll i1l sccts affecting ornamentals. It 
is dc\'()ted t(J <L ciisClI Ss i,)ll o( so ft scal cs infesting de
ciduous trces ;-uld shruiJs ill ()rJlClJll el ltal pla1ltillgs. The 
mallY call s that 11a\'c fo JJ owed the puhli cati () 1l o( earli er 
parts of this sc ries lead OIl C t() h()pc that the hulleti1l 
will find f,n()r ill thc cyes ()f llurse rymC1l, Ia1ld::;cctpe 
ga rdcll ers, cily foresters, and thosc i1ltcrcs ted in the 
ueaut i fyill g () ( p~l\'ks , lJ uu!c\'arc!s, r()adsides, anc111OI11e::;. 

R. } T. PETTIT, 
E l1tum ulug j ::, t uf Experiment S tatio n. 



Soft Scales Injurious to Deciduous Ornamentals 

E. 1. Me DA NIEL 

The natural g roup of scale insects or Coccicb e includes a variety of forms 
which by reason of their similarity in appea rance a re not eas ily differentiated 
by the g rower or, for that malter , by anyone not a speciali st on this par
ticular family. l\1any forms require the 111 0st careful mi croscopic study in 
order that they may be correctly placed. Furthermore, the development and 
Ii fe-histories of a variety o f forms shows their close relationship but, at 
this point, the resemblance ceases to be. 

\;Yith few exceptions, the different members of the family of Coccidac 
show decided preferences for ce rtain definite food-plants, the li st , in some 
cases, is more or less restricted and circumscribed while, in other instances, 
the list of host plants is more comprehensi\'e and the insect is not averse to 
accepting a variety of host plants for feeding and breeding purposes. 

To the g rowei- of ornamen tal trees and shrubs it is of prime importance 
to be abl e to know just what may be the potentialities and the hazard in
\-o l\'(~d whenever one of these insects appears in hi s plantings or in the 
nursery. It is very des irable that he be able to know with certainty just 
which varieties of neighborin g shrubs and trees are open to attack, imme
di ately after the acquisition of a new scale insect among his plantings. This 
is especially desirable in case of an attack in a nursery, cemetery, park, 
or where \'er numbers of ornamental trees and sh rubs are massed. 

In case a certain scale is known to rest rict its operations to working 011 

no more than four or nyc differen t trees or perhaps even on one tree, the 
treatment call ed for is likely to be less drastic than would be the case should 
the scale regularl y feed on a li st of fifty or more different host trees. There 
seems to be no way of avoiding the necessity of considering each particular 
species on its own mer it s and in the li ght of what is kn own about its food 
habits and range of operati ons, Furthermore, the different species arc in 
flu enced somewhat differenlly by weather conditions and by the a ttacks of 
natural enemies, man y of them being held in subj ection part of the time by 
native parasites, In the present di scussion , only general appearances are 
discussed. Exact techni cal descripti ons of a number of the species may be 
found by referring to Technical Bulletin No. 48 which will be supplied 
on request. 
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THE EUROPEAN FRUIT LECANIUM 

Lecaniurn corni 

This ~ca J e is 1J(: lic\"Cd lo !J;l\C C(I 111 e lo liS from Europe but it is now found 
througlIollt the United Stales and Callada. 

The mature fe mal es ;lre cl1ri()l1s gall -likc illse:cls located un the twigs and 
branches. They bec()Jlle: C\'idcllt a1)(lut the time leaves make their appearance 
011 the deciduous trees, and may remai n at lached to the bark until late sum
mcr. 

There is a decided difluence: ill gTne:ra l appearance between female scales 
which have develoJled on c1 ill erent hosts. The scale thri ves on a large num
ber of deciduous trees, at least fi fl y, a1ld at limes has been found on conifers , 

The mature: k11la1cs are: ],l rge, I>nlw11, :,() ft -hll(liecl scales which mcasure 
f rom one-eighth to three-sixteenth inch in length. They arc oval in form 
and, in general, elevated and are usually cuvered with a powdery or coUony 
material like the bloom on a plum. 

Fig. I.-European fruit -s cale 011 hickory; enlarged. 

The delicate male scales are: kss c()llspinlUus, smaller , flatte r, 1110re elon
gated, alll]()st tra1lspare1lt, ClIHI orname1lted 1)y well marked ridges . 

A 1lJong the host-plants arc maple, bittersweet, soft maple, tulip- tree, elm , 
Ii /fll 0 1l)'lIlltS at ro J1lfl'jllf rells ( burning bush) , wild cherry, peatree, blue beech, 
cucumber tree, willow (Solix lliynt) , buckeye, white oak, Ar a,r;llo1ia acumi
nata) prickly ash, sycamore, heech, C'rulo(,Ylls ) sassa (ras, hlack-herried elder, 
irollwoocl, basswood, honey loctlst , red elm , osage orange, white ash, hutter
Hilt, black ash, hackherry (Ce ll is occidcJllolis) , black walnut, h lack lOcllst, 
recl ash , black ()ak, hick()ry, 1 JlT,Ll1, greC'1I asll, EttJ"()peall lindcn, rose, juniper, 
and white cedar. It also attacks vari()us fruits a m01lg which arc the fol 
lowing : plum, quince, apple , peach, pear, currant, apricot, and blackberry. 
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Fig. 2.- EuropcZlu fru it -scale 0 11 ar bor-v itac; cll largcd. 

O nly one generat i()n c1 c\'clnps eacb year. \ Villter is passed in a partly grown 
condition on the hark, usuall y on the tIIHjer s ides of the limbs . Dllring th ' 
winter , they arc dinicult to deled, hcing\'C'ry small , quite fl at, a nd coverer{ 
with a thin coat of tra ll spa rent wa x. Crowth again starts in. tbe spring when 
the sap begins to I11m'c, and. sho rtl y after this, the insect molts. \ Vi th thi s 
molt, th e in sect cha ll ges markedly in appearance. The male sca les flatl en 
and hccol1w elongate wit h c()1l spicuous ridges, and the female hecom-es 
smnnth, broadly m'al. and C()Jl\'CX. 

The insects dC\'clnp rapidly in the spri ng, and linislt egg laying by the 
last (l F June . Each r ('mal c produccs a large number 0 [ eggs, ra l1 g ing from 

Fig. 3.-Europcall fruit -scale on hickory; cnlarged. 
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a few hundred to thousands. As the eggs are laid, the soft parts of the 
mother gradually harden and dry, thus forming a shell to protect the eggs . 
The young appear about the last of June and migr<Olte to the leaves where 
they collect on the under sides along the mid ribs and main veins. They 
feed there until late summer and then migrate back to the limbs before 
frost. The young on the bark or leaves are difficult to detect since they 
harmonize so completely with their surroundings. 

During the latter part 0 f the nineteenth century and for a year or two 
in the twentieth, this scale appeared in alarming numbers all over the 
northern United States from the Atlantic seaboard to Calif'Ornia. It was 
especially plentiful on plum and to a lesser degree on apple at that time. 
It attracted much attention and, in the absence of adequate control agents, 
did some little injury notably in plum orchards. It was at that time known 
as the tiN ew York plum scale," having appeared first in destructive num·· 
bers in New York State. The development 0 f adequate control measures, 
together with the appe(lrance of parasites, finally reduced the numbers of this 
IJest so that it is not now regarded as a major enemy of any of our fruits. 
The. pest is now being held in check by parasites, and only occasionally arc 
we called on to supplement the work 0 f the parasites by sprays, although 
it is of course not impossible that another epidemic 'Of this particular pest 
may occur at any time. When it occurs in numbers, an abundance of honey
dew is produced and the foliage falls prematurely. \I\1hen artificial control 
me(lsures are necessary, satisfactory results can be secured by almost any 
one 0 f the miscible oils, applied at the st rength recommended by the makers, 
as late in the spring as possible before the buds open. 

THE TERRAPIN SCALE 

Lecanium ( Eulecanium) nigrofasciatum 

The Terrapin Scale is a native insect, occurring throughout the eastern 
part of the U nited States and Canada. The species is gregarious and passes 
most of its Ii fe on the twigs and branches . 

. Mature fem(lles are common from May until August. They measure from 
one-eighth to three-sixteenths of an inch in length and are o\'al or pear
shaped in form with an elevation of nearly half their breadth. The top 
of the female scale is lighter in color than the sides. There are about tweh'e 
yellowish or red radiating lines extending to the sl ightly ridged outer edge 
on each side, the spaces hetween being darker. The surface is shiny, smooth , 
and covered with a delicate coat of wax. On living scales, the colors, while 
variable, are always bright, but the colors become dulled after death. In 
some individuals, the red predominates, in others the black. 

There is but one generation each year, the immature fertilized females 
living over winter as small, circular, convex scales on the branches and 
twigs. These overwintering females measure about one-twelfth inch in 
length and vary in color fr0111 black with red markings to red with black 
markings. Growth starts early in the spring and hy the last of l\f ay the 
females reach maturity. The eggs hatch over a period of a month or more 
and by the last of July the young have hatched and migrated to the leaves 



SOFT SCALES INJURIOUS TO DECIDUOUS ORNAMENTALS 7 

where they feed until the latter part of August, at which time the males 
emerge, fertilize the females, and die. The females then migrate back to 
the. branches where they winter over and reach maturity the fo ll owing 
sprmg. 

This species is found on the following host-plants : silver maple, haw
thorne, sycamore, spicewood, basswood, birch, red maple, sugar maple, 
peach, and plum. It is most destructive to maple, ash, peach, and sycamore. 

The vitality of the tree is decidedly impaired when this scale is present 
in large numbers, due not only to the amount of sap removed from the 
foliage and bark, but to the abundance of honeydew which is produced . 
A sooty fungus establishes itsel f on the honeydew and the respiration of 
the plant is checked. 

\Vherever it is necessary to employ artificial control measures against thi s 
species, anyone of the miscible oils, used at the strength recommended by 
the makers, will control it provided the emulsion is applied j llst be £ure 
gro~th starts in the spring. Lime-sulphur is not effective against this 
speCles. 

F ig. 4.- Terrapin scale, slightly enlarged. 

THE HICKORY LECANIUM 

Lecanium (Eulecanium) caryae 

The Hickory Lecanium has been reported from Maine, Indiana, Massa
chusetts, Ohio, and Michigan. Doubtless it occurs throughout the north
eastern United States. 

Mature females are large, oval, usually flat, with the cephalic third usually 
broader than the rear two-thirds. The color is mahogany-brown. The 
anal-clef t is deep and conspicuous. The anal-plates are proportionately 
small. The surface is wrinkled, usually varnished, and covered with a waxy 
pruinose coat. Specimens are often one-half inch long and, when on the 
larger limbs, quite flat. On smaller limbs they are more often elevated 
and of smaller size. 
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This species has been taken on the followin g hos ts: blue beech, elm, 
birch, black willow, hickory, black walnut, sycamor e, red cherry, a nd peach. 

The life history of the Hickory L ecanil111l has never been worked o ut , 
but there is every reaso n t o beli e\·e that it w ill co in cide wi th that of 
LeCCl1l1·u1IL car ll i) s in ce ad11lts wi th their q;gs arc fuund Oil twigs at auout 
the same time. 

The species has never been found in large enough nU11lhers to be of eco
nomic importance with ll S. 1 t could doubtl ess IJe controlled uy the sam e 
remedies as those used to control the E l1 rupe:mFr11i t Lecaniu111 . 

Fig. S.- Hi rkury leoll iulll U ll e ll11 , s lig illl y e nlarged. 

THE MAGNOLIA SCALE 

Neolecanium cornuparvum 

Mature females of th e IVlagnolia scal e are ellipti cal a nd measure about half 
a n inch in leng th. S pecimens range f roll1 Rat to elevated, depending un 
their emplacement. Th e c() lur is seal -hruwn with a varnished surface, 
marked with ova l l1lo tt lings of light ye ll uwish IJrown. The surface is 
dimpled and dusty with a waxy IJluom . 

The species has been repor ted frum Y:l riOllS loc:l lities throughout the 
eas tern United S tates fru m th e C uI [ to the Great Lakes. A ll species of 
magnolia ser ve as hosts. Appare ntly, the scale is capaule 0 r maintainillg 
itsel f wh erever mag nolia grows~ 

There is one generati un a yea r in th e north . The spec ies wi llters over as 
immature individuals {JI1 the l)ark (If the tret's. Y OU1l g IJeg in to appear late 
in July or ea rl y in August. 

'Thi s scale is capalJle of causing th e death of it s host- tree if the infeslation 
is at all seve re, pro\'ided 110 artifi cial measl1res of control are employed. 

A n auLtIlc!all ce o f honeydew is pruduced a nd inv:uiaul y a ulack sooty f Llngu s 
appears UJl the lwn eydew, which s till further mars the ueauty of the tree. 

This scale can he controll ed uy an appli ca ti on of one of the mi scibl e oi ls 
early in the spring before g rowth starts. 
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THE TULIP-TREE LECANIUM 

Toumeyella liriodendri 

The Tulip-tree Lec::tnil1111 is 0 11 C of o ur largest sof t-sc::tles. The dark 
brown bodies of the mature females are u suall y fOl1nd on the unders ides of 
th~ branches in sprill g and ca rl y SUllllll er . Ln thi s s tage u( de velopment, 
they are frum one- fourth to une-Ihird of all inch ill diameter, hemispheri cal, 
with shallow wrinkles. vVhcrever th ey have suffici cnt r() 0 111 , they ::tre quite 
reg ular in form. 

The Tulip- tree Scale is pre tty we ll di st rilJt1tecl oyer the U nited States and 
has been reported from Europe. II- infcsts the tulip- tree, 1l1::tg nolia, and 
linden . Hecent Iy, th e species bas lWt bee11 C()11l1ll01l in Michigan ::tlthol1gh 
Professor Couk report ed it as causing the death of tulip-trees here in 1870. 

There is one generation cach year. The spccies winters uve r as a small, 
flat, i1l1matl1re scale U11 the und ersides uf branches. Gruwth is very rapid 
in the spring and young appear ()Jl th e klrk hy th e last of July or early 
August. 

\Vhere present in numhe rs this spec ies is capahle of killin g trees. The 
lower br::tnches are usuall y kill ed first. There is an abundance of h oney
dew produced whi ch no t onl y renders the tree ull sightly hecause of its untidy 
appearance, but it c1llses th e hrea thin g' pores and sometimes smother s the 
tree. 

This sc::tle can be controll ed by a c1nr1l1ant appli cation o f an oil emulsion 
applied just befo re g r ow th hegin s in th e spring . 

THE COTTONY MAPLE SCALE 

Pulvinaria vitis 

The Co ttony 1\'[ aple SGtl e is ll su::tll y found on th e undersides of twigs 
and branches. It is most in c \'idcnce late ill Jun e or early July when the 
females develop their enormOl1 S white egg sacks. Up to thi s time, the 
female s haye inconspicu ous, Hal. u \'al hodi es, quite similar in general ap
pearance to th ose of" Lecanium. The mature females measure about a fourth 
of an inch in diameter , each with an egg mass as long or longer than the 
insect itsel f, protruding to th e re::tr from under the Lody. As the egg m::tss d e
velops, the body of th e female is elevated until it ext ends upward at an 
angle o f about forty-five degrees. 

The Cottony Maple Scale in f ests a 1111mber of d eciduous trees and shrubs. 
It is especi::tlly destructi\'e to soft mapl e, th ough hard maple is far from 
immune; currants, gooseberr ies and grapes also rank among the preferred 
host-plants. Among other hosts on which it has been recorded are Norway 
maple, will ow, poplar, oak, sycamore, beech, hox elder, osage orange, locust, 
elm, alder, hawthorne, ]uckherry, euollynlt1 S, sum aC', poison ivy, Virginia 
creeper, rose, and lilac. On the vario l1 s frtlifs, it ha s 'hePIl re ordf'd on 
apple , pear, plum, peach , :md reel ml11be rry. 
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This insect is widely distributed . It has been reported from Canada and 
most of the states in the Union. It is known in Europe where at times it 
is a serious pest. It is more destructive in its northern range than in the 
south. There is one generation each year. Winter is passed as a partially 
grown, flat, inconspicuous female on the bark of the twigs and smaller 
branches. Shortly after the trees put out their spring foliage, the females 
complete their development and the large white egg-sacks make their ap
pearance. Each of these white egg-sacks contains from five hundred to 
several thousand eggs. 

The eggs hatch in Michigan during July, and the young migrate to the 
leaves. Most of these immature individuals collect on the undersides of the 
leaves along the mid-rib or principal veins, though some individuals will 
be found on the upper surface. Before cold weather sets in, these indi
viduals migrate back to the twigs and limbs for the winter. 

Fig. G. - Cottony map le-sca le; ell larged about twice. 

The males are delicate two-winged creatures. Their lives as adults are 
brief, most of them reach maturity and perish in August before the migra
tion of the females back to winter quarters. 

Not only does the affected tree suffer because of its loss of sap but honey
dew is excreted copiously by the insects. This honeydew drips down on the 
foliage and serves as a medium on which there develops a sooty fungus 
growth. Leaves thus coated never function properly and usually drop 
prematurely. 

In spite of the enormous fecundity of this species, it is not troublesome 
all of the time, since it has many bird and insect enemies. 

An oil spray applied just before growth starts in the spring is the best 
control measure. The strength of the various oil preparations varies with 
the type used. Therefore, use the dose recommended by the maker for the 
particular tree affected. It is well to avoid allowing the oil to puddle about 
the base of the tree, since mallY trees are susceptible to oils . Lime-sulphur 
has not proved to be effectivf. against this species. 
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COTTONY MAPLE-LEAF SCALE 

Pulvinaria acericola 

There is a decided similarity both in habit and appearance between the 
Cottony Maple-Leaf Scale and Pulvillaria vitis. The leaf scale, however, is 
more southern in its range and is a curiosity rather than a pest in Michigan. 
It infests both sugar and soft maples. 

The adults are conspicuous because of their long, white cottony egg
sacks. They prefer the undersides of leaves, but are occasionally found on 
the upper surfaces. The adults measure about one-eighth of an inch in 
width and are about three-sixteenths of an inch in length. They" are 
purplish-brown, ornamented on the back with irregular patches of white, 
waxy material. The egg-sack is narrow with the sides nearly parallel and 
with longitudinal ridges. 

There is one generation each year. Both the male and the female winter 
over on the bark of the host-plant. The males appear early in the spring, 
fertilize the females, and die. The females then migrate to the leaves and 
complete their development. Young may be found on the foliage as early 
as the last of June and are common throughout July. They feed on the 
leaves until just before cold weather when they migrate to the twigs and 
branches where they winter over as tiny, inconspicuous, flat scales on the 
bark. 

The species is seldom numerous enough with us to be of economic im
portance. Most of the feeding is done on the leaf. If artificial control 
measures should become necessary, the same treatment recommended for 
Pulvinaria vitis will give control. 

THE EUROPEAN ELM SCALE 

Gossyparia ulmi 

The mature females of the European Elm Scale are most conspicuous 
during the months of April, 11ay, and June. At this stage, the plump bodies 
of the females are purplish-brown and measure about one-eighth to three
sixteenths of an inch in length. They expel an abundance of honeydew 
which is literally sprayed over the foliage and supports the black sooty 
fungus so common on honeydew. Individually, each female appears as if 
settled on a cushion of white, waxy material which protrudes around the 
sides and surrounds the body. 

Elms of all ages and varieties are subject to attack, though the European 
elm seems to be the preferred host plant. It has been recorded on American, 
red, cork, English, Scotch, and slippery elms. 

This scale was imported from Europe, where it is recognized as a serious 
pest of elm, sometime prior to 1884. It has been reported from many of the 
states in the Union. 

There is one generation each year. \iVinter is passed as partially grown 
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individuals, tucked away in the cracks and crevices of the bark, where each 
of the insects protects itself with a translucent waxy covering. 

They become active early in the spring, crawling about over the trees 
before taking up permanent abodes. ] lll111ediately after this, the males 
pupate in their white, cuLtony cocoons, and the females secrete the waxy 
cushions which protect the yo tlng for the brief period before they scatter 
and t:.ike ttP their StllllllWr locati()ll s on the bark or along the vei ns on the 
tlnd ers id es of the Ie:.ives. Late ill the fall ·before the leaves drop, the young 
which have fed on th e lc:l\'cS all SUlllmer, migrate to the bark where they 
se ttl e for t he winter. 

N il rsery stuck reccntl y trallsplanted. and young t rces used in ornamental 
plantings, are often killed outright. Na tive trecs, growll uncler natural 

Fig . 7.-E tIr(lpca n e llll sca le; C' nlarged abo llt 1wi cC' . 

conditions, less often suffer though when used as shade trees along streets 
or in parks, they may become in f ested to sllch an extent that remedial meas-
11 res are warranted. 

Small trees on lawns may be satisfactorily rc1ie\'ed of scale by the applica
tiun of a jet of water under pressure, if applied just as the young appear. 
Several thorough washings at intervals of a few days, will do much to 
rpduce the next year 's in fcstatioll. 

Perhaps th e best met h()d of cleaning up infested nursery stocl 1S by the use 
of one of the mi sc ilJl e o ils taking care to fo llow directions. Be sure that 110 

free o il is present in the mixture in the tank and use the standard strength 
recommended by the maker, if a proprietary o il emul sion or o ne of the 
miscible o ils is used . ] 11 any rase', make the applicat ion during late dormancy . 
Do not apply when th e temperatlJre is beluw 40 degrees I'ahrenheit or when 
it is likely that the te mperature will fall lwlllw 40 degrees Fahrenheit before 
the spray dries . 
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THE BURR OAK KERMES 

Kermes pubescens 

The burr oak Kermes has been reported f rum v:1rious s tates 111 the north
central and eastern parts 0 [ the U niteu States. I t seems to pre fer IJl1lT 

oak (Q uercus macrocarjJa), but has also bee n repur ted un Chinql1apin Uak 
(Q. primo·ides), white oak (Q. alva) , and red oak (Q. Yllbra). 

The gall- like bodies of the burr oa k Kermes may be [uund 011 the terminal 
growth, and on the veins of the leaves themselves frum May until late in 
the season. Wherever the leaves are attacked, they beco me distorteu or 
puckered. vVhen mature, the females Iud;: Ill()re like gal ls 1h:ltl like insects. 
Their mottled li ght-brown hodi es are g lolilllar , and lllCaSL1re a\l(Jllt one-

Fig. 8. - f(erlJlcs jmbcscc/ls 011 oak twi g . Frolll Prof. J. S. ]I,)l1 s er , t' lltulll o lug ist , 
Ohio Agricu ltu ral Experill1t'llt S tatiol1 ; slig htly l'l1large J 

eighth of an inch in diameter . In the case of recently developed indi vidual s , 
the suriace is covered with a downy pubesce nce, which gradually disappears 
with age, leaving the surface polished. TIH~ budies uf th e deau ft'lllales 
remain attached to the leaves and twi gs lun g after their yuung have taken 
up their winter quarters on the bark. 

There is one generation each year. Immature individual s, buth male and 
female, seek protected places on the bark, where they es tabli sh themselves 
for the winter. The male cocoons are usually [oulld un the undersides uf 
twigs and branches. Fertilization takes place in early s pring. The females 
migrate to the leaves a's soon as the leaves have developed sufflciently to 
serve as food, and, by the last of July, the youn g avpear and establi sh th em 
selves for the summer. 
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The presence of this ins 'ct in numbcrs causes a distortion of the lea\'cs 
and terminals, which detracts fru111 the appearance u f the tree. During 
May, Ju ne, a nd July an abundance of ho neydew is excreted. 

T hi s species has never been plenti ful in 1\1 ichigan. 1f it should ever 
become abu ndant enough to necessitate a rti ficial cuntrul an appl ica tiol1 u [ une 
of t he mi scible o il s j us t befure growth start s in the spring, wi ll undoubtedly 
give con trol. 

THE MAPLE FALSE MEALY-BUG 

Phenacoccus acericola , 

T he presence of the Maple FaL e l\1ealy-13ug is indicated l)y irregular , 
masses of cottony material on the undersides of the leaves during the sum 
mer. A careful invest igation at a fayorah le time will revcal the yelluw hod)' 
of t he fe male inside each mass, fur thi s cO ll spictluu s covc rin g serves as an 
egg nest. As ide f r0 111 t he co ltony dcposi ts un the lea \ 'CS, 1 he pupal cases 
on the trunks may attract aLte ntion. 

Fig. 9.-Maple fa lse mea ly-b ug from L O. H owa rJ, 
I nsect Life, Bureau of El1t . U. S. D. A. 



r 
SO FT SC\LES INJ URIOUS TO D ECIDUOUS ORNAMENTALS 15 

Several di ffe ren t tree~. J.1l10ng whi ch af e l11J.ple, hornbeam , basswood, and 
horseches tnut , h:lvC been report ed :lS hos t trees for this species. In Michi
gan , it ha s be<:'11 fOUllc! Oil 111:lpl e on ly. The species is o f European origin 
and is now well es tabli shed ill th e nor th eastern U nited S tates. 

There a re three generati olls each year. \\lint er is pJ.ssed by the immature 
l\ Tealy-Bug in a hibe rnacl1ll1m on the rough hark o f the tree. In the spring 
th e young migrate to the leaves. mature, and each female secretes a wooly 
mass 0 f wax in whi ch she lays ahout 500 eggs. The young hatch and feed 
on the leaves until mature. T he males take u p thei r quarters on the trunks 
o f the trees whe re they co nstruct their pecul iar clongate cocoons. At times. 
th ese cocoons ~ l re llU11lerotlS enough to g ive limited areas a chalky appear
ance. The young femal es of the last ge nerati on remain on the leaves until 
fall wh en they mig rate to the hrlrk. Adult fe males J.ppear on the leaves in 
June and A ug ust, th e yOUll g o [ the A ug ust brood hein g the overwinter ing 
indi viduals. 

In spi te o[ the farl that thi s insect is di s tributed pretty generally over 
th e north eastern U1l ited States, we rece i\'e only occasional complaints of in
jury. It is , hmve \'Cr , capahl e o[ seriou sly injuring trees and usually the 
lower hranches a re k illed fir st. 

I t can be controll ed hy J. mi sc ihle oil applied in the spring just before 
gro wth sta rts. 

A closely alli cd species P lz Cll aCOCC ll S dca rJ7 ('ssi has been collected in Lan
:, ing on hawthorne. 

THE GOLDEN OAK SCALE 

Asterolecanium variolosum 

The tin y Col(kn O ak Scal e is circula r, and slightl y con vex , measuring 
ahout one-s ix tec nth o f an inch ill diam eter. Living, individuals are the color 
o f g reen gold. hut aFter death th e color hecomes less vi\'id , usually turning 
ye ll ow or h rown . T he smooth , poli shed body bears a marginal fringe of 
111i llute g lassy rods . \ \lherever the in sect settles on th e bark, small pits 
or depression s res l1lt , so t hat the insect appears to be lightly imbedded in the 
ba rl . O wing to thi s peculiarity , it is sometimes known as the Pit l\Iaking 
() ;l.k Scal e. 

So fa r as is kn own , onlv oa1.;:s are attacked . It has been recorded from the 
fo lJ owin g va rieti es and ~t is altogethe r p robable that other varieties arc 

Fig . 10.-T be go lden oak scale , a ll oak l wigs; enlarged about four times. 
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infested as well : E11glish oak (Q ltCJ"ClIS robllr) , white oak (Q. alba), white 
swamp oak (Q. platinoidcs) , golden oak (Q . glandlllifcra) and (Q. sessi
flora) . 

A single gcneration is produced each year in Michigan, the young appearing 
early in the spring and scttli ng on the bark. This species is one of the 
most destructi\"c scale-insects kllown to attack oak. A severe infestation 
gi \'es the tree a ragged, ulltidy appearance and it is not unusual for young 
trees ur e, 'C11 mature trees to be killed outright. The attack llsually starts 
on the luwer branches, spread ing in-time o\'er the entire tree. Nursery stock 
and trees ill ornamcntal plantings arc most frcquently attClcked. 

This scale can he c01ltrolled hy a dormant application of a miscible oil 
early ill the spring before growth starts. 

CONTROL 

OILS- J n the present sta te () f \lur knowledge based on experiments , 
it w\luld appeal' that the most satisfar1\lry treatmellt for the co ntrol of soft 
scales 011 deciduolls trees is all applicatioll of one of the commercial miscible 
oils or elllulsions appl ied at thc s trength recommended by its maker for thc 
particular species of insect undcr cons ideration. The large number of oils 
amI. emulsions now marketed hy various manufacturers of insecticides, are 
compounded according to formulae often quite dissimilar one from another. 
These oil compounds all become emulsions after being diluted with water 
and their cfTecls on the tree and on the insect, while heing quite sim ilar 
to each other, arc ]lot hy allY mcans identical. The assortment of miscible 
uils and prepared elllulsions f 1'0111 which the grower may choose is so large 
that it would he impractical to discuss each a ile in a work of this kind. 
It is there fore recommended that the grower usc the strength stipulated by 
the manu facturer in each case. 

vVhichever emulsion or miscible oil is chosen, it is imperative that certain 
precautions be observed in order to a,"oid injury to the host trees on which 
the insects are present. 

1. NonE' a f these oi 1 sprays should be applied when the temperature is 
lower than 40 degrees Fahrenheit or when it is likely to fall below freezing 
before th e spray is thorot1ghly dried. 

2. Jt is likewise i1llperati\"e thal a complete emulsion be secured before 
making the applicati()1l. Ry this is meant tInt the miscible oil must become 
thoroughly el lltJlsified ill the waler a1ld that no film of oil be allowed to 
f1(lat on the surface of the liquid in the tank. If, after thoroughly churning 
the mixture hy l11ea1lS 0 f the agitator, oil rises in a film on the surface when 
the liquid is allowcd to' stand for a short timC', then there is something wrong, 
and the mixture should not he used until the difflculty is overcome. 

3. :I t is well to lise the l11inimt1111 dosage in prefel:ence to the maximum 
dose recommended. Many of our shade trees are not very tolerant to oils. 

I t is tlllderstood tllat oil 111i xttlres recommended in this bulletin should be 
applied with a pU1llP gIving a pressure of from 1:;0 pounds to 225 pounds 
to the square i1lch. l\. small hand pumping rig is very likely to lead to 
di sa ppointmen t. 
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4 . A special effort should be mad e to hit the under surfaces o f branches 
and twigs, si nce scale insects usually collect ill such places. 

5. Practically all the sprays recommended in thi s bulletin would prove 
injurious to the trees if applied at any time other than just before growth 
starls in the spr ing. O il sprays suitable for summer spraying may be de
veloped eventually but no consideration of summer oil sprays is included in 
thi s bulletin. 

6. .Most 0 f the oil ellluisions and miscil)le oi ls are incompatible with lime
sulphur. Tn other words, a little lime-sulphur in the tank would break down 
the oil ell1ulsion and produce a mi x'itlre which would be unsafe for use. 
It is therefore important that, hefore mi x ing- allY of these oi l compounds 
with water, the tank should he thoroug-hly cleansed and all traces of lime
sulphur should be removed. This, of course, does not apply to the small 
number of miscible oils or e111ulsions that are compatible with lime-sulphur, 
for which advantage claims will he made by the maker. 

7. HO l\'IE-MAD I ~ O n , EMULSIONs- It is entirely possible for the grower 
to comjJound hi s own emul sion, perhaps with a slight savi ng in cost. 
IIowever. many of the mate rials that go into home-made emulsiDn are varia
bl e in composition. Even water from different sources in various parts of 
the s tate, react diffe rently when comhined with some of the chemicals u sed 
for producing- th e emulsion. A nyone desiring to cxperiment with home
mad e emuls ions can sccure thc formula from the Spray Calendar which is 
ayai lable 011 rcquest at all timcs, hut home-made oil emul sions are ve ry 
likely to depart frO I11 the desired standard so that results ohtai ned in one 
part of the s tate will not exactl y co incid e with those ohtained hy another 
worker who llses slightl y eli ff e re nt materials and who is forced to use water 
ta ken f ro111 anot hcr sou rce. 

LLi\! E-S~ l LPH lJ R-C() 1llmercial lime-sulphur 32 degrees Baumc diluted 
one part in eight of water, has prm'ed e ffedive against the Co ttony E lm 
Scale, C;ossy/)oria 1I11lli. The spray lllust he applied with considerahle prcs
sure and th e application must he made hefore the lea f huds burst in the 
sprillg. This bursti ng 0 f the leaf bud s follows the blooming period. 

r ,ime-sulphur leavcs the trccs with a white-washed appcarance, also all 
paint and stone work is likely to he s tained by its u se.* Lime-sulphu r is 
better suited to work in the Ilursery than in plantings close to dwellings or 
in conspicuolls placcs. 

N I COTI NE S U LPllATE- \ Vhell e\'er it heC() 111 CS neccssary to apply sum
m('r sprays for soft scalc, ni c() tin c sulphate would appear to be the 1110St 
e ffective and promising. Use one pint o[ 40 per cent ni coti ne sulphat e in 
100 gal10ns of water with four pounds of C0111l11on laundry soap dissolved 
ill thc water. Tn orde r to secure any marked stlccess, it will he necessa ry 
to app ly thi s spray with force just aftcr the young havc heen horn or have 
hatchcd out and heforc thcy are ahl e to protcct thcmselves with waxy 
cm 'C' rillgs. At stich times, onc should rememher that the tind er surfaces of 
th c leaves arc llsuall y preferred hy the young in sects, and thcrefore the 
spraying should he ,"ery thoroughly done in such a way that the spray is 
directed upward from bencath. 

*Lilllc -sulphur sho uld Il ot hc used ill a ll Y placc wllcrc th c ~(l luti o ll ma y drift 011 

to paint work, s tOIl C work , s uch as CCl11ctcry 1l1011UlllCnt s or o rllanl cntal s tnll c 
\\'Cllks, fl or sho uld it hc a llovv cd to drift 0 11 to hrick \v a ll s o r buildings. Sl1ch sur 
iacc s a r c Sl1r c to he sc ri o usly illjllr cd if lilllC-s ulpllllr ("OII1CS in contact with tlielll . 
For this reason , oil is usually chosen for use ill ci ty cClllcteries and parks. 
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