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I NTRO i '('Til\.

cf l ilster ilte; are among thle 'i111 -tt I , .1 n1 Ia IlI, II 1
attack liorticultural crops. Tlh-e miniite creatures, only Inv ont-

lumnlretl-and-liftieth of an inich in length, are invi-ible to the uio-
aided eve. and as seen under a (ood hand lens appear as thie Iere-1
speck. Although the niites themiiselve, are probably unltf:miiiliar"
Inost orchardiA t. their wor'k is well known . to par i rIeoa I1'wer' an1

:Ipple growers. in the redtlish or grIieenilh pimples or bli'terlike Tpot-

to be noted in early spring on the vounr folia ie of thee plant
Later' these bl1isters become brown and <tlaal. spot t ing an bi I ltn
the leaves, the injury resemblin that due to leaf-spot fu ngi or fro1

prayVs, withI which injury. in fact. the wcork of this mite i" fric ncntl v
confused. When the creature- are abundant the foliage may h1e

lost covered with the bli ter or brown « Jot- . and tle u' efilia'-e of

the leaves to the tree is thu, greatly impaired. Foliage -evercl1
injured will fall prenaturelY. retarilinir the development of the frii

fig. 1.

animal containing the spidler . :wa >lion-. <lalliloil:lyr. etc.. aI .

to the order Acarina. repre ented by such well-known forms as th1
scab mite of sheep. the cattle tick, and the red spider. It, family
the Eriophyidu (Phytoptidw). contains 1iinmerous -pecies, all as

which are plant feeders. attacking principally the buds and leave-.
Several members of the family are of much economic i mportaniic.
Eriophyx rth. Landois infe-t- vintif'ra \aricti'- of --rape in pr--
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) ions of Europe and in California, producing the so-called " erinose"

4f the vine. Lriplcs padi Aalepa (=E. prani-rumenai Walsh)
i, the cause of the nail-like galls sometimes found on the leaves of

pin. (Typldodro nlx) Pliyllooptus olciroruis Ashmead infests the
fruit and foliage of the orange, producing a russeted condition.
Phylloeoptcs (orn ths Banks feeds upon the upper surface of the
l ave of the peach, so injuring them as to give the foliage a silvery
bpeen. Phylocoptes schlechtendal Nalepa occurs on the foliage of

the apple. and in Montana very important injuries have been at-
tributed to it.

1't. 1.- .Apph> Iale" injural d bI) thl n b h a init e pl n 11-I"1 1 , IC fi j ; i. Uticinal l

ORIGINN AND DISTRIBUTION.

Tle In ite i- not native to the United States and was probably in-

tv,,lnced at an early period, presumably from Europe on nursery
-ock. buds. or scions. It was first recorded in the United States by
To')wnend Glover, in 1872, and since that date has made its appear-
Sn(ee in the principal pear-growing regions of the United States and

iianada. It i- known to occur in portions of Europe, in England,
I u-sia. and Ta-mania, and is probably present in other fruit-growing
opions of the world, being at the present time a truly cosmopolitan
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The umittes pa's the winter on the tree,, under the bldu ;11le .1
uttck the leaves a oon a; these begin to 1u1h 4)t in th' spris

Thiey Iore 'mall hole, fromn the underside to the interior of tIle h11.

where they depoi4 their eggs, and withII their purogeniy feed upII thii -

tender ell, of the leaf *lulstance. 'heir ativities w ithbin the lt:h-f
tim\.es very (Iickly result in the developi)IOent of galls or ,welling-.
The aIre at first Small, pimpi1 le-like erupt ioin-. ejecially evident on
the liper surfae of youlng leave-. wlliti'h in4 culr on the :ph1.
hut usually \it i a reddish tille

on the pear. Thle spots soon

incirease in ,iz/e. the lar--est he-

coming as much as one-eighth 4)f
an inch in diameter. ()n pear
leaves the Spots, as a rule. he- r,
corie rel, often brilliantly' col- F - Tat wall, In ero .. ion. of t

oredi as thIey grow. wh erenas on h ~e lt .t 1 n ~' n 'oile as he gro , wiel'as ol hilster mite: o. Opening owf gall: r, e gws
of mite: n. normal structure of leaf.

apple this reddishl co 0loi s 15 :l)- AtrfotirAfter Sno er.s
sent or faint. ()1 the underside
of the leaf the gall-. are whitish and bli terlike. not litTering much

from the ^*enerlI color of the lenf surface. Liter they turn brown i-ih

or black. due to the death of the injured leaf sell-. lo-e much of their
thickness. and some nav heroine t ontewh at shrunikent. Fir e 2 illus-

trates a gall on pear leaf as seen in cross-section. the normal stuiture

being ,hownt at n.; ) is the openingz to the interior of the gall and

designates eggs of the euite. A cross-section of one of the dried-up1)
11 i 1owl i1 fIlfPt ."

Fi.. 2 .- Section of leaf. s i n, tru'ture -4 all if ' Ith r rmite in autumn: !. Gall; o,
opening of rill. I After tom tnek.

)n pear, the galls occur more along each idse of the midrib of the
leaf and on apple at the base of. and along the margin, of the leaf.
Mien flnumerous. However, the spots will merge to-ether, forming

large patches or hands of variable size. often involving most of the
leaf. When thus abundant the leaves nav become more or less ruIli-
tured and wrinkled. and in the case of the apple the margins may
curl ill). showing the underside. Leave, hadly infested are likely
to fall prematurely. resulting- also in the d roping of the fruit from
clusters with worst injured foliage. The fruit and fruit-stems of
both apple and pear are also attacked. the light-colored pimples
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wu ari nglI'1 1u11-1l unniul'l tw r;1l\x e11l of ie fruit anltI r~esltin in~r1
no miaterial injury. The ilnjulry to the fruit-stems is noticeable as
irregular thickenings. 1and when severe may cause some of the fruit
to fall. although loss frog this source, even in worst infested orchards,

a'l4) PLANTS.

Pe r m: :1 apple are the more connon food points of the blister
Illite, thouglh other plants are attacked. Dr. Nalepa records this
-pecies from foliage on the white heam tree (RSor'is aria Crantz),
the European mountain ash (Sorbus auparia L.). the wild-service
tree (Sorhuis tormi nals Crantz), the service berry (A melanchier
"Inly;V 1'iMonch.), and the common cotoneaster (Cotoneaster vulgaris
Liinll.).

According to Parrott the mites have been found on over 250 vari-
cti(' of apples, injury being severe on some well-known commercial
sorts, as Ben Davis. King, Baldwin. Rhode Ishind Greening, and at
the agricultural experiment station at Geneva. N. Y., the Williams
Favorite was noted to be especially subject to attack, the trees having
been prelat urely defoliated for two successive seasons.

DESCRIPTION AND HABITS.

The general appearance of the blister mite is shown in figure 4
in dorsal and ventral views. The mite is microscopic in size, measuring
on the average about one one-llundred-and-fiftieth inch in length,
whitish in color, a few individuals pinkish. The abdomen slopes

,i raduallv toward the posterior end and is numerously ringed. There
are only two pairs of legs, and these and the body bear setae. which
from their character and location are of importance in the deter-
Inination of species in this group. as are also the number and charac-
ter of rings on the abdomen. The Young. except in size, bear a gen-
eral likeness to the adults, and the eggs. though proportionately
large as compared in size with the parent, are only 46 microns
through the greater diameter. These are whitish, translucent, with
rounded ends, and are deposited in the interior of the galls (see fig. 2).
The resulting larve feed upon the cellular leaf substance, working
olt in various directions, though they are not especially active.

The mites are to be found on the foliage from their appearance
in -pring until fall, and several generations are evidently produced
inl a season. Hlibernation occurs under the bud scales, the mites often
congregatingg in colonies of 50 or more. They become active in the

-pring often before the buds hurst. congregating around the base of
41d scales, where they feed, many molting at this time. With the
bursting of the buds and the pushing out of the tender leaves, these
aIre attacked and the charneteristic blisterlike spots soon develop.

'I HEI LJ I \ [ J I I:EU MITE.
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Nativitlist ending the animatt -ize oif thlet'' features, they fall prey
in coniderable nimhrs, as oh-ervetl by P'rtf. h'arrott in Nec% Yotrk
Sate. to the attack of a 1itt.' (S' ;'.x ,i/; PalrIott ) which hit thinks
illiterl'1.ll fe(' i sjs l Iieicl ti 0l f Illilli*b -'.

\lil'fllon O Cof itaHl.,

The leaf blister miite will viehl to Ihorourh treatment with ketro-
senle e11ilslull, 1i1isill oil , or lille- , hI ifr 1va-lis. h 111use of

1
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blister mite (Friophy rp p i : 1, IDo
-nlir_-t I .\ftor Nal

these spra-. as for the San .1 e kale. hMoul also protect orchards
from important injury from the muite,. When it is necessary to
spray for the inites alone. a1d in cse, of severe infestation, as has
been noted in apple orchards in New York State. two treatments
have been recoininendel by 1 Parrott. win: tnnla rl kerosene emul-
sion diluted with .) parts of water. ()ne application should be given
in late fall as soon as most of the leaves have fallen and another the
followingr ,pring before the trees put out foliage. If both the fall
:Imtl spring applications are not practicable, the preference should be

FI'ii. 4.-Lent
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given to fall treatment. At this time many of the mites have not yet
(rone to the hud scales, but occur in the pubescence of the young
wood and are hence more easily killed.

Lime-sulphur washes arc excellent treatments for these mites and
their employmIent is perhaps preferable as avoiding danger of injury
to fruit buds by the oil sprays. If a lime-sulphur wash is employed.
it should be applied with great thoroughness. completely coating the
tree so that wlhenl sprayingr is hiished the tree will appear as if
whitewashed. The homieniile wash. according to the old formula,
liue 20 pounds. sulphur 1.) pounds, and water to make 50 gallons,
will be quite effective: or the homemade or coninercial concentrate
maV be used. The former may be made according to the formula,
lime SO pounds. solphinr 100 pounds. and water to make .0 gallons. t

Whein thus prepared the concentrate should be used at the rate of one

part to 9 or 10 parts of water. Applications of these washes may
also be Iuiae in the fall as described for kerosene emulsion and in
the spring. aInd if only one treatment is to be given the spring appli-
cation is preferable. as it takes the place of the first application of

a fungicide for apple seal. When the mite is quite troublesome both
fall and( spring treatments would insure its control more quickly and
completery.

On the pear the mites may he kept reduced to an important extent
simply by searching out in the spring- branches bearing worst infested
leaves, pruning these oif and iuning them. or sprays may be em-

ploved exactly as inldicated for the apple. if this is considered
iecesa rv.

Except in case, of serious infestation special spraying for the
Ilister mite weill not be necessary. As to whether or not it is advisa-

le to spray. the orchardists wNi1l have to decide after deternmining as
exactly as is possihle the amount of injury being done by the mites.

and are ihoul be taken not to confoumnd wvith its injury- that which

has restlited from fungicidal or Paris-green sprays, and from leaf-

spot disea-es.

A pprove<1

Juler 1u(se
,S('rltaryi of - 1yiculture.

Wa.siiN (rrox. I). C., pl ]iri 10. 191'.
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