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THE BIOLOGT OF ThE BLISTER 141TE5, ERIOPIJYES SPP., 
OF PEAR AND APPLE IN THE PACIFIC NORTHWEST 

INTRODUCTION 

E.2RI2! & (Pagenetecher) has been reported from many parts 

of the world. Stubbinga (31, p. ì) cites references to the blister 

mites £rom most countries of Europe, from the United States, Canada, 

Argentina and Brazil and from Egypt, Australia, New Zealand and the 

Union of South Africa. This species is a peat in nearly al]. pear 

and apple groiirig areas of the world. 

The author did not Lind any reference as to the first appearance 

of blister mites in the fruit growing areas of the Pacific Northwest. 

Childs(6, p. 6) states that the pear leaf blister mite was ocnmon In 

the Hood River, Oregon area for many years prior to 1921, bat this 

was the first year that this pest was observed on apple. Besides 

attacking the trees in commercia]. orchards the blister mite is found 

on most abandoned and non-cultivated apple and pear trees These 

abandoned trees seem to be preferred hosts and often their entire 

foliage is affected by- this mite. 

The blister mites which include severa]. species of the genus 

Eriophyes, attack the young developing leaves and fruits causing 

blisters to develop . Also the mites feeding within the blisters on 

the leaves cause a general loss of vigor in the host. Under severe 

infestations, the leaves may drop and the fruit fail to develop to 

normal size. The blisters produced on the fruit, although they never 

become infested with mites, result in sunken, russeted areas at 



harvest, which lower the grade of the crop. 

The bud form of Eriophyes pyri, reported by Stubbings (31, p. L) 

to occur in South Africa and in California, spends most of the season 

within the fruit buds and does not produce blisters on the foliage 

or fruit. Webster (3g, p. 681) reports finding indications of the bud 

form of . pyi-i on apples in the Wenatchee area, but it is more likely 

that he observed mites of the leaf blistering form that had migrated 

to the buds early in the summer. The writer found no indication of 

the bud mite on either apple or pear during the course of these 

studies. 

In the past, control of the blister mite has been obtained in 

the Pacific Northwest with dormant applications of linie sulfur and 

oil combination sprays. Along with the widespread use of organic 

insecticides there has been a tendency to omit the dormant spray from 

the pest control progrcxn. With this omission the blister mite has 

become an increasingly iraportant pest in this area. One of the pur- 

poses of this study was to gain information that could be used in 

developing a method of control more in line with the present pest 

control program. 

Other objectives of this study were to determine the relation- 

ships between the blister mite found on pear and the one found on 

apple, and to determine whether or not other plants in the area are 

hosts for these mites and if they might serve as a source of infes- 

tation to the orchard trees. 

The work reported in this paper involves studies made during 

l97, l98 and the winter of l99, of pear and apple blister mites 



3 

as they occur in the fruit growing areas of central ashington and 

around Hood River, Oregon. Sorne observations were also ruade in the 

Okanogan fruit growing area of British Colunibia. The first section 

contains a brief description of the methods and materials used in the 

studies. The second section of the paper deals with the identity and 

host range of the blister mites of apple and pear. Evidence is pre- 

sented to support the theory that Erìophyes pyri, as it is generally 

known, probably involves a coìiiplex of species, and that there are two 

species on pear in this area. Other possible host plants are also 

discussed. The third section deals with the life cycle and the de- 

scription of the various stages of blister mites. A fourth section 

is devoted to the seasonal history and habits of these mites. The 

activities of the mites throughout the year are discussed with par- 

ticulaLr reference to their relationships with the host plants. Some 

differences between the biology of the forms found on apple and those 

found on pear are brought out. The following section is devoted to 

the spread of blister mites from one host plant to another. In a 

final, brief section the natural enemies of blister mites are 

discussed. 

METhODS AND MATERIALS 

Because blister mites are very small, fragile arthrorpods, a 

sterioscopic microscope was used in manipulating specimens either on 

small pieces of plant tissue or individually with a teasing needle 

made by fastening a minuten insect pin into the end of a small 4ass 



rod that was softened in a gas flam. Anatomical studies were made 

with the aid of a binocular phase compound microscope. 

Specimens for microscopic examination were prepared by removing 

ITIite8 from the host tissue with a teasing needle and placing them in 

a emafl drop of mounting media on a microscope slide . After the 

cover glass was set in place the slide was placed in an oven at % C. 

to clear the mites . Clearing was usually completed within !iB hours. 

Cover slips (#0) were used to permit the use of oil emersion objec- 

tive on the phase microscope. After the specimens were cleared, the 

cover slips were ringed with an asphalt sealing compound to prevent 

drying and crystallization of the media. 

The mounting media used was a modified Berlese solution in which 

starch-free Karo syrup was substituted for gum arabic. The corn 

syrup was freed of starch by &lding a few drops of hydrochloric acid 

and heating the mixture This media was not entirely satisfactory 

but produced the best mounts of any of the mixtures tried. The main 

difficulty encountered was the tendency of the specimens to shrink 

out of shape or to develop air bubbles in the abdouen. The media 

described produced a minimum of specimens in this condition Other 

techniques uaed will be described in presenting the results. 

IDENTITT AND KOST RELATISHIPS OF 1E BLISTER MITES OF PEAR AND APPLE 

Blister mites of the Eriophyes pyri complex have been reported 

from a number of host plants. Stubbinga (31, p. S), in suarizing 

the literature on the hosts of these mites, reports Pyru8 communia, 
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Pyrus iïìalus, Pjrus (Sorbus) Aucuparia, Fyrus (Sorbus) Aria, Coton- 

easter vu1gari, Crataegus sp. , Cy-donia vulgari&, Arnelanchìer vu.1- 

gans and Symphoricarpo racemosus. Thi8 last species, the d1d 

snowberry of the Paciric Northwest, was reported by Childs (6, p. 11) 

in 1925 to be a host of the blister mite attacking apple. This 

plant does not belong to the family Rosaceae as the other plants do, 

but to the family Caprifoliaceae. Newcomer and Ro]Is (2g, p. 98S) 

aJso report a blister mite of snowberry as attacking apple. 

During the course oí these studies blister Ddtes were found on 

mountain ash- both the native and the introduced species- on snow- 

berry and in addition on apple and pear. The ndtes found on snow- 

berry are quite different morphologically from any of the blister mites 

collected £rom apple and pear. They possess live-rayed leather claws, 

are more slender in build and the body is nearly straight, being only 

slightly curved near the posterior end. If this is the saine mite 

that occurred on snowberry in 1932, the report of Newcomer and Rolls 

(2g, p. 985) is apparently based on a misidentification. 

Mountain ash is commonly infested with the blister mite in the 

Okanogan area of British Columbia. A few mountain ash trees infested 

by blister mites were also found in the Hood River fruit growing area 

of Oregon during the course of these studies. In central Washington 

mountain ash is occasionally grown as a shade tree . Fnenever one of 

these trees was encountered it was checked thoroughly for syinptns 

of this mite. No blister mites were found on this host in the central 

washington fruit growing area. In one case a large mountain ash tree 

growing within a few feet of severely infested pear trees was found 
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to be completely free of these mites. 

A second oriophid mite has been found in leaf blisters on pear 

by Norton eJilson (36). These mites are reported by him to be mqr- 

phologically indistingu.ishthle from E. prunandersoni Keiler, the 

desert peach mite. According to wilson (36) this mite is capable of 

producing leaf blisters on pear much the same as those produced by 

.. pyri. He (37) reports these mites from the following localities; 

"Oak Glen area, San Bernardino Co . , Calif . ; San Diego r1ts , hAlian 

Dist,, San Diego Co., Calif.; Little Rock area, Los Angeles Co., 

Calif.; Ojal Valley Dist., Ventura Co,, Calif.; Jacksonville, Ore.; 

Nedford, Ore.; Corvallis, Ore.; Prosser, Wash.; Yakimna, 1ash.; 

Wenatchee, Wash." Slides of blister mites from apple and pear col-. 

lected by the writer in several localities in the Hood River, Oregon 

area and the Wenatchee, Washington area were exwairÀect r ilson. In 

only one locality at Wenatchee were E. prunandersoni-like nitos found 

amitong the E. pyrt. The E. prunandersoni-like mite does not occur 

conmwnly in the Pacific .3ï . 

Anatomical Studies of the Eriophyes pyri Complex from Apple, Pear 

and ountain Ash 

ìhen making observations of blister mites of the Lriophyes pyri 

complex with a sterioscopic microscope, some differences were observed 

in the general shape and size between mites collected from apple, pear 

and mountain ash. Blister mites collected from apple seemed generally 

to be smaller and relatively shorter than those collected from pear. 

Nitos from mountain ash appeared larger than either those from pear or 
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apple. To determine whether any of these apparent differences were 

correlated with measurable anatomical differences, specimens from 

these three hosts were examined with a phase contrast microscope. 

Overwintering mites were collected from buds of the host plants and 

mounted on glass slides. Measurements of the length of body setae 

and of the ratio of body length to width were made with an eye-piece 

micrometer. Body width was measured laterally at the genital plate. 

Counts of the number of body rings and conarisoris of the fore tarsi 

were also made . The mean and standard deviation were calculated for 

each group of measurements. Line drawings of the typical mites from 

pear, apple, and mountain ash were made to show the coarative size 

and shape. The results of the measurements are presented in Table 1. 

The drawings appear in Figure 1. 

kïost of the measurements show no significant differences be-. 

tween the mites from the three host plants. Though the mean value 

in many cases is different, the individual observations are so var- 

jable that the standard deviations overlap. 

However, some measurements do show sigmificant differences. 

Ventral eetae II are shorter on specimens from pear than on those 

from apple and mountain ash. Ventral setae I are longest on specimens 

4!.om pear, intermediate in length on mites from apple and shortest 

on those from mountain ash. The ratio8 of the length of setae I to 

setae II are !i.62;l, 2.98:1, and 1.83:1, respectively, for specimens 

from pear, apple and mountain ash. 

The size and the ratio of body length to body width are also 

different between specimens from the three hosts. Mites from mountain 
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Ta)1e i 

Comparative Neasureìients of Blister 4i.tes of the Briophyes pyri 
Complex from Three Different Host Plants 

Neasurements Expressed in 1icrons 

Characters Host Plant of the 1ite 

Pear Apple Nountain sh 

Ventre]. Setae I i t 8 - 

: , 

StandardDeviation !2 t2;:;i ±1:69 
Number 01 pecixuens j 20 17 

Ventral Setae II .9ó 8.3 1O.9 
Standard Deviation t .99 1.3 t 1.12 
Nuxiber of b peciniens 31 20 16 

Ventral betae III 19.07 19.58 22.16 
Standard Deviation t 1.73 1.7Li t 1.68 
Number of Specimens 27 25 21 

Lateral Setae 23.17 i8.6L 16.23 
Standard Deviation t .?9 + 2.21 t 1.69 
urnber of 5pecimens 30 19 2h 

Dorsal Setae 19.32 19.7 21.08 

Btandard Deviation t 2.73 t t 1.91 
Number of Specimens 39 2h 2h 

Genital Setae 5.714 79 6.9S 
Standard Deviation i .36 i.7 t 1.27 
Number ol' $pecimens 3? 26 23 

Body Length 186.2 1S9.3 210.9 
btandard Deviation + 12.12 t iO.b t 25.59 

Number of Specimens 21 20 8 

Body idth 35.9b 37.59 h7.38 

Ltandard Deviation t 2.38 * 1.51 t 3.38 

Nwiber of Specimens 17 12 9 

Number of Body Fings 93 81 73.16 

Standard Deviation t 3.26 ±10.1 + 

Number of Specimens 15 16 6 
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ash are considerably larger than specimens from pear, while those from 

apple are smaUer. The ratios of body length to body width are 

Li.2L4l and .1:l respectively for specimens from pear, apple and 
mountain ash. In the drawings the difference in vertical depth of the 

body is apparent. The number of body rings is also different in spec- 

imens from the different hosts, but here also the variation between 

specimens from the same host is large. 

This information along with the host specificity of these forms, 

discussed later, indicates that they are separate species. Thus, in 

the Pacific Northwest there are at least three closely related species 

of blister mites in the riophyes pyri complex; E. pyri on pear, a 

previously undescribed species on apple and a second undescribed 

species on mountain aih. The only constant anatoeiical character 

that will separate these species is the ratio of the length of ventral 

setae I to ventral setae II. Perhaps the host specificity is the most 

practical criterion for separation of the three species. 

Description of the Adult Stages 

Eriophyes pyri (Pagenstecher) 

Keiler (l1, p. 186) redescribed Eriophyes pyri (Pagenstecher). 

The original description was inadequate and no types were preserved 

prior to Keifer's work. The description of E. pyri by Keiler fits 

the specimens from pear in the Pacific Northwest very closely. His 

description is as follows: 

"Females light yellow, wormlike, somewhat curved, up to 230 
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microns long, moat apecimens about 200 microns long, W) to 50 

microns wide Rostrum 21 microns long , directed forward and a 

little bent down. Shield 26 to 28.5 iierons long by 25.5 iuicrona 

wide , gently curved above , rather truncate anteriorly; design of 

three principle centra). lines in disc, a somewhat broken curved 

lateral line, side iith rows of granules; dor8al tubercies 12 

microns apart, aet a little ahead of rear edge, the aetae 20 

to 22 microns long and directed forward. Legs moderately stout; 

foreleg 26 to 28 microns long; patelle 5 microns long; tibia 

S.S microns long; patellar seta 17 to 19 microns long; claw 

7 microns long, gently bent down and slightly kriobbed; feather 
claw !-rayed. Hind leg 26 to 28 microns long, patefla S microns 
long; tibia 5.5 microns long; patellar seta about 7 to 8 microns 

long; claw 8 microns long. Sternal ridge indistinctly forked; 

seta of second coxa 31.i. microns long . Abdonen 90 to 95 rings, 

considerable ventral reduction. Lateral seta on ring 7, above 

the genital seta, 1h microns long. First ventre]. seta iJ. microns 

long about ring 21. Second ventral seta L microns long, about 

ring Li2 . Third ventral seta 8 rings from roar 16 microns long. 
Caudal seta nearly liD microns long; accessory seta 5 to 6 microns 
long. Female genitalia 21.5 microns wide 10.5 microns long; 
bow shaped cover lisp longitudinally furrayed, gland short- 

stocked, seta h.5 microns long. 

'Ma1e 150 to 165 microns long, 38 to 10 microns wide. Geni- 
ta].ia 16 microns wide, lO microns long, the seta 9.5 microns 

long." 

Eriopbyes mali new species 

This species inhabits apple trees. The anatica1 features 

are as follows: 

Females wuber yellow, wormlike, somewhat curved, 160 (t 10.5) 

microns long, 37.5 (t 1.5) microns wide. Rostrum 2L microns long, 

directed forward and a little bent down. Shield 21.5 microns long, 

25 microns wide , gently curved above , rather truncate anteriorly; 

design of three principle central lines, a somewhat broken curved 

latera]. line, side with rows of granules; dorsal tubercies 13 microns 

apart, set a little ahead of rear edge, the setas 19.5 (t 1.5) nicrons 
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long and directed forward. Foreleg 26 mícron3 long; patella S micron8 

long; tibia micron3 long; patellar seta 18 micron8 long; claw 6 

to 7 microns long, gently bent doim and slightly knobbed; feather 

claw !&-rayed. Hind leg 26 microns long; patefla microna long; tibia 

s microns long; patellar seta 17 to 18 micron$ long, claw 7 microns 

long. Sternal ridge indistinctly forked; seta of second coxa 28 

to 30 microns long, sharply curved forward. Abdomen with 81 (t lo) 

rings, considerable ventral reduction. Latera). seta on ring 7 or 8; 

18.6 (t 2.2 microns long. First vsntral seta 21j.5 (t 3.9) microns 

long, on ring 20. Second ventral seta 3.9 (t l.S) microns long 

between rings 37 and L2. Third ventral seta 7 rings from rear, 

19.S(± 1.7) microns long. Caudal seta 1 microns long; accessa.ry 

seta 6 microns long. Female genetalia l8. microns mide 1O. microns 

long; bow-shaped cover flap longitudinally furrowed, gland short-V 

stalked, seta 7.9 (t 1.1) microns long. 

Male lO microns long, !1 microns wide; genetalia l microns wide 

lO microns long; the seta 10 microns long. 

Type locality: Wenatohee, Washington. Coflected: December 12, 

l9S8, by the writer. Type slide: dated December 12, 19S8, deposited 

in the collection of the Departuent of Entomology, Oregon State 

CoUege , Corvallis , Oregon . Paratypes : six slides bearing the above 

data, held in the writer's personal collection. 

The species is known frau Oregon and Washington. 
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Eriophy-es sorbi new species 

This species inhabits mountain ash. The anatomical character- 

istics are as f0U0W8: 

Females light yeflow, wornilike, somewhat curved, 210 (t 2) 

microns long, L7.L (t 3.1) microns wide. Rostrum 30 niicrons long, 

directed forward and curved down. Shield 2 microns long, 2S ndcrons 

wide, gently curved above, truncate anteriorly; design of three 

principle central lines, a broken curved lateral line, side with 

rows of granules; dorsal tubereles l microns apart, set a little 

ahead of the rear edge, the seta 21.1 (t 1.9) microns long and dl- 

rected forward. Foreleg 30 to 32 microns long; patella 6. to 7 micron 

long; tibia 7 microns long; patellar seta 8 microns long; claw 7.5 

microns long. Sternal ridge forked posteriorly; seta of second coxa 

26 microns long, gently curved forward. Abdomen with 73 (t 5.L) 

rings, considerable ventral reduction. Lateral seta on ring 7; 16 

(t 1.7) microns long. First ventral seta 19.t (t 1.7) microns long, 

on ring 23. Second ventral seta 10.6 (t 1.1) microns long on about 

ring 39. Third ventral seta 7 rings from rear, 22.2 (t 1.7) microns 

long. Caudal seta about SS microns long, accessory seta 5 to 6 

microns long. Female genitalia l!i.6 microns wide, 8.6 microns long, 

bow-shaped cover flap longitudinally furrowed, seta 6.9 (t 1.3) 

microns long. 

Hales not available. 

Type locality: Hood River, Oregon. Collected: October 1, 1957, by 

F. E. Ellertson. Type slide: dated October 1, 1957, deposited In the 
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collection of the Department of Entomology, Oregon State College, 

Corvallis, Oregon. Paratypes: six slides, bearing the above data, 

held in the writer's personal collection. 

The species is known from Oregon and British Columbia. 

Inter-Host Relationships Between the Blister Mites of Pear and Apple 

When Childs (6, p. 14) first observed the blister mite of apple 

in the Hood River, Oregon area in 1921, he reported evidence of its 

being different biologically from the blister mite of pear. Although 

the blister mite of pear had been present for many years, apple trees 

were not attacked even when interplanted with infested pear. When 

the apple blister mite became established in the area, childs (6, p. 14) 

observed that in some orchards apple trees might be severely infested, 

while the interplanted pear trees rerained free from this mite. In 

other orchards the reverse situation could be found. Webster (3g, 

p. 681) reported the same observations in Washington. The writer 

encountered several situations similar to those reported above, but 

in some mixed plantings both hosts were found heavily infested, 

especially in abandoned orchards on the periphery of the fruit grow- 

ing areas. 

To determine whether blister mites found on one or both of 

these hosts could attack the other host, several tests were conducted 

to attempt to establish mites from one host on uninfested trees of the 

other. During the dormant season, blister mites were transferred to 

uninfested trees by placing small pieces of infested bud scales be- 

tween the scales of uninfested buds. Mites from pear trees were 
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placed in bud8 of apple and pear seedlings a were mites coflected 

from apple . As the treated trees began to grow they were examined 

fox symptoms of bli8ter mite infestation. These transfers were 

completely unsuccessful as no blister mites developed on either host 

plant regardless of the source from which they were introduced. 

During the gro'wing season attempts were made to transfer both 

pear and apple blister mites to pear and apple seedling trees in the 

greenhouse . Iníested blisters on pear leaves were punched out with 

a cork borer and the lower epidermis stripped off. These infested 

discs were placed in the terminals of potted seedling trees of both 

paar and apple in the greenhouse . The same was done with infested 

apple leaves This technique was used to try to simulate conditions 

resulting in the infestation of new terminals observed in the field. 

These testa were repeated severa]. times during the 1958 growing season. 

The transfers of blister mite infested tissue of pear to pear seed- 

linge were the only series that resulted in the establishing of new 

infestations. The transfers of pear leaf blister mites to pear 

seedlings by this teohnique were most successful during June and July; 

no successful transfers were made during May and only a few transfers 

made in August resulted in infestation of the seedlings. The time 

of year when these transfers were possible by this technique corres- 

ponded with the time during which new infestations of the terminals 

of pear were occurring in pear orchards. 

When the movement of blister mites from leaves to the buds 

began in the late summer, pear and apple seedlings were placed in 

infested orchard trees so that the blister mites could move into the 
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buds o:C both species ot the seedlings . In most cases the potted 

seedlings were tied into the infested tree so that the branches icre 

closely associated. In one location the potted trees were set on 

the ground where they intermingled with the lower branches of the 

infested trees. Seedlings in their second year of growth were used 

Zar the most part. Saine of the pear trees used were grafted idth 

Bartlett scions. The potted trees were three to five feet tall and 

most of them developed ten or more buds. 

These seedlings were exposed to mites from August until the 

plants became dormant in the fall . They were then placed in a 

nursery storage building until the following Ì4arch. At this time 

the seedlings were taken from storage and placed in the greethouse 

to force their growth. Observations were made as the bude developed 

to determine whether blister mite in.festations were established. 

Only blister mites from apple became established on apple and 

only pear mites became established on pear. No apple seedlings ex- 

posed in infested pear trees or pear seedlings exposed in infested 

apple trees developed syrptois of bli3ter mite attack. Only a few 

blisters were produced on the leaves of the seedlings that did become 

infested, indicating that the mites did not easily become established 

on these trees. 

All the evidence obtained from these tests indicates that the 

blister mites of pear and those of apple differ in their host pre- 

ference and that neither species will attack any other host than its 

own. This conclusion is further substantiated by differences in the 

biology of the mites from those two hosts, discussed later in this 
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paper. 

Varieta]. Susceptability of Apple and Pear 

Stubbing8 (31, p. l&), in South Africa, reporta differences in 

varietal susceptability of pear to both the leaf blistering and bud 

forms o! E. pyri. In that area the most susceptable varletiee to 

the blieter form are the Kieffer, Bon Chretien (Bartlett) and Pack- 

ham's Triumph. Of theee three varieties Kieffer and Packham'a Triumph 

are practically inwrune to the attack of the bud form. Stubbinga (31, 

p. 22) atates that some varieties posseea more compact buds which seem 

to deter penetration by the bud forms, although the highly resistant 

Kieffer variety does not O58ø8S these characteristics. No explana- 

tion was offered for the differences in susceptability by pear vari- 

eties to the leaf blistering form of E. pyri. 

The blister mite attacks a large number of varieties of apple5 

grown comiercia1].y in the Pacific Northwest. Of the fall and winter 

varieties Newtown, Jonathan, Golden Delicious and Rome Beauty are the 

roost commonly infested, while Delicious and Winesaps are only occa- 

8iOflally affected by the pest. Moat of the summer apple varieties 

grown in this area are very susceptable to the infestations of blister 

mite. 

or the pear varieties grown in the Pacific Northwest only the 

Beurre de Anjou seems to possess any resistance to infestation of the 

blister mites. Bartlett, Bosc and Comice are all severely attacked. 

In British Columbia, Canada, throughout Washington and the Hood River, 

Oregon area trees of the Beurre de Anjou variety often remain 



completely free of blister mites when interplented with Bartlett which 

is infested. In the l4edford, Oregon area the Beurre do Anjou variety 

is somewhat more susceptable. 

The resistance of the Beurre de Anjou variety of pear to infesta- 

tion by blister mites may be due to the earlier shedding of the bud 

scales during the spring development. This fact was first brought to 

the attention of the writer by Morgan ( 23) in British Columbia. The 

blister mites spend the dormant season under the second and third 

lay.rs of scales. On the Beurre de Anjou variety these scales are shed 

more quickly with the swelling of the buds in the spring, before the 

blister mites move onto the permanent structures . Further observa- 

tians are necessary to confirm this theory. 

LIFE CELE 

Ieifer (18, p. S) states that mites of the genus Eriophyes in 

California have a simple, direct development. After hatching, the 

mites pasa through two nymphal instare, the second producing the 

adult after a resting period or peeudopupa' . During the resting 

stage , the genetalia form and protrude through the body wail Growth 

from egg to adult takes about 10 to Th days. Also, Hassan (li, p. 363) 

states that in California eriophyids pass through two immature nymphs]. 

instare, each including a quiescent stage terminated by molting, before 

becomeing adults. Before the second molt the mites remain in a 

quiescent state for some time. 

The eggs of E . pyri and E mali are elongate , ova]. in shape and 

pearly white in color. They resemble minature tear drops, averaging 
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approximately LO microns in length and 31 microns in Width. The 

newly hatched nynpha are more robust than the adults . They possess 

fewer abdOIthIa1 rings and the prosoa is larger in relation to the 

rest of the body. Second instar nymphs possess more striations than 

do those of the first instar, but fewer than the adult. Their body 

shape is intermediate between that of the adults and the newly hatched 

nymph8. During the quiescent stage the nymphs take on a pearly luster. 

Just prior to molting the new integument can be seen under the old one. 

The body rings are lightly cOEnpreased and after molting the new exo-. 

skeleton stretches and these rings become further separated. 

Several attempts were made to rear individual blister mites under 

controlled conditions, where their development could be observed. The 

methods used involved floating infested pieces of plant tissue on 

water soaked cotton pads in a petri dish. In the earlier attempts, 

overwintering mites were placed on succulent bud scales kept turgid 

by this method. In rearing trials later in the season discs were cut 

from unin.fested blisters with a cork borer and the lower epidermis was 

stripped from them. These discs were placed in petri dishes and adult 

mites or eggs were transferred to them with a small teasing needle. 

Observations of the mites were made with a binocular microscope. 

The attempts to rear blister mites on bud scales were unsuccess- 

ful. The adult mites lived from i to 3 days, but did not deposit any 

eggs. Eggs transferred to bud scales failed to hatch. 

The rearing of blister mites on discs of blistered leaf tissue was 

more successful. Adult mites did lay eggs under these conditions and 

some eggs hatched. Observations of the developing mites were difficult 
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becaizse of their wandering az the le*! celle . Little intormation 

was obtained from th.e rearixg tests nd they were discontinued. 

In order to study the lira cycle of blister mites in the field 

eanp1es or infested leaves of apple and pear were collected at tre- 

quant intervals and the activities of the mites were observed under a 

atertoecopic microscope During uci of the season the generations 

9f mites within the blisters overlap each other nd cannot be separat- 

ed. Mowever, during the spring when the ftret itee enter the blisters 

and during the mid-ausr, when new blisters occur on the crowing ter- 

nin*ls, obssrvatiøns of single mites and their progeny are possibie 

Observations asde during the øpring of I98 showed that eggs de- 

posited b the overwinterin adulta of E. hatch within S to l 

days after oviposition the mites of this first generation ature 

within i; to 20 days after hatching. The first eggs laid within the 

blisters hatch within to 8 days. The first adulta to mature ithin 

the blisters in the spring appear 10 to 12 dais after hatching from 

the egg. The development of the first generation from egg to adult 

within new blisters occuring on the terminal growth during June 

required only 10 to 12 days. 

Because only one and occasionally two Multe enter the newly 

formed blisters, it is possible, by counting the number of .ttes and 

eg ' s per blister at frequent intervals, to gain some Àcnowlede of the 

reproductive rates of bUster sites. In an abandoned pear orchard 

such counts were made during the spring of 1958. On Nay 16, when the 

tiret eggs within the blisters had begun to hatch there was an average 

of 2.7 eggs end 1.9 mites per inZested blister. On May 27 there were 
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12.6 eggs and 39.I mites per bliater. By June many of the mites 

within the blisters were adults. There was alsO considerable movement 

of adult mites to new blisters by this time. There were 132 eggs 

and 18.3 mites per infested blister on this date These observations 

indicate that during the first generation within blisters the mite 

population increased about 50 times. 

SEASONAL C!CLE AND HABITS 

The seasonal histories o1 E. pyri and E. mali are more closely 

correlated to the seasonal cycle o their hosts than with specific 

dates . 'or this reason the development of these mites is presented 

here as it relates to the seasonal development of the host. 

The Dormant Season 

The blister mites of pear and apple overwinter as adult females 

under the outer scales of the buds Whether or not blister mites 

pass the winter in diapause has long been a questìon. In California 

Urbahns (33, p. 79) reports that blister mites sometimes attack buds 

during warm winter days , but that generally they are donnant until 

February. Keifer (16, p. 117-129) in California reports that blister 

mites overwinter in a semi-active state , carrying on both feeding and 

breeding activities when temperatures pemiit. Newcomer and Rolf e 

(25, p. 986) in 1aahington report finding the first eggs deposited 

by the overwintering mites on Narch 21, when pear buds were just 

beginning to swell. Nost of the confusion stems frau the fact that 
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8O of the workera were de1in, with aixed populations of the bud.- 
ii*biting axid the leaf b1iteririg torme or L pyri . The pear arid 

pp1e bud %ite8 do not occur in the Peifie Northlwest. Thus, lt va 

poibie to study the overwintring habits of a hooenous population 

or the blister mitea iithout the presence of the bud-inhabiting fors. 

During the winter of 1958-59 at Wenatchee, aehington, tests were 

conducted to deterine whether the blister mites of apple and pear 

pass the winter in a state of iapaue and it so, at what time during 

the dormant season is diapause terinsted. Bouquets of twigs frc 

blister suite infested. pear and apple trees were placed in the green- 

house at int.riale during December, Jmnuary and February of l99. 

om. of the twigs were treated with gibbemllin to break their dor- 

*51107 by adding this hormone to the water in which the ste were 

emersed. As the buda on these twigs developed, observations were 

nade to determine if the mites were feeding and depositing eggs. 

both in the lots of ?ear buds where ormicy wae broken, and in 

lots where dormancy was unbroken, the blister *itee did not deposit 

eggs nor show sny feeding activity during Decutb.r or January. How- 

ever, in sa1es of paar twigs collected on february 3, large nuiers 

of eggs were deposited by the blister mites after i week in the green- 

house at temperat%iree between 70 and 80° F. The buds an this eaiple of 

twigs dee1oped noraUy without treatment with the tbbereUic acid. 

In suples o appia twigs treated as described above, the blister 

mites did not show evidence of breaking diapause until coneiderably 

later. The first mites frei. apple to lay eggs and feed on the deel- 

opirig buds were those collected Pebruary 20 
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These observations indicate that in the Pacific Northwest the 

overwlntering mites undergo a definite diapanse during which they do 

not feed or lay eggs, but are able to move about during warm weather. 

Neither the factors responsible for the onset of diapause not those 

resulting in its termination were deterîd.ned during the course of 

these studies. The termination oÍ diapause is closely tied to the 

breaking of dormancy by the hosts. The blister mites of apple break 

diapause about 20 days later than do the mites found on pear. 

Spring Activities ot the Overwintering Mites 

During the spring, fruit trees pass through several readily 

distinguishable stages from the time they break dormancy until they 

blooni. Some of these terms given to these stages are described as 

they are used in this paper. In this paper the trees are classed 

as dormant until the buds begin to swell . The swollen bud stage of 

pear indicates the stage when the buds have swollen but have not burst 

open. The cluster bud of pear is that stage when the buds have just 

bur5t and the blossoms are begirirting to separate. The popcorn stage 

oÍ pear is the period when the blossom petals are showing white, but 

the blossoms are not open. The green tip stage oI apple occurs when 

the buds have just begun to develop in the spring. when the blossoms 

or apple have separated, but the petals are not yet showing, they are 

in the pre-pink stage . When 10% or more of the apple blossoms have 

petals exposed they are in the pink stage of development. Pictures of 

apple and pear buds in the various stages of development are presented 

in Figure II. 



Fiure IT 

Stares in t'e Pre-Bloom Developnent of Pear ari App1 

orIe near 
1 rrant 

I 

ii 

reen tip of swollen bud of 
apple pear 

iat cluster bud Dre-pink & 
of pear ar1e 

popc.)rn st pink stage 
of pear of apple 



2S 

The overwintering blister mites of pear break diapaue in mid- 

to late winter, as mentioned above, and when temperatures are high 

enough they feed on the bud ecalee and lay- eggs. Their activity is 

closely related to the development of the buds and conditions favor- 

able for bud development aleo favor activity of the mites. 

As the buds of pear trees begin to swell the blister mites 

begin to feed and deposit eggs on the succulent basal pvrtion of the 

bud scales By the time pear traes have developed to the swollen 

bud stage as shown in Figure II, the overwintering mites have de- 

posited many eggs. The first eggs were found March 1 in the Wenat- 

ches area in 19S8. Genther (io) reports finding blister mite eggs 

as early as February in the Medíord, Oregon fruit groming area. 

As the buds of pear swell and develop to the early cluster bud 

stage, the blister mites continue to feed and lay eggs on the outer 

scales When the buds swell sufficiently to allow deeper penetration 

by the mites , the adults begin feeding and ovipositing on the young 

leaves and blossoms The adults begin ding about the time the 

cluster buds begin separating and few remain by the time the white 

or pink of the blosom begin to ahow. These o'rerwintering adults 

deposit an average of ten eggs each. 

The development of the apple blister mite is somewhat different; 

the swelling of apple buds occurs about 2 or 3 weeks later in the 

season than do pear buds With the swelling of the apple buds the 

mites begin feeding, but no eggs are laid on the bud scales. Instead, 

the adult mites begin moving towards the center of the apple bud 

which is looser than that of pear, due to the large amount of 
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pubescence. The egg laying occurs chiefly in the center of the buds 

on the developing leaves and blossoms. 

Table II liete observations of the progression of egg laying by 

blister mites of pear and appie in central Washington. 

Table II 

Progression of egg laying by blister mites of apple and pear in 
Washington expressed by the ratio of eggs to overwintering adults. 

Ratio of average adults 
Location Date to eggs from buds 

Bartlett Pear 

Monitor 

¡ntiat 

Mission Creek 

Cashmere 

Wenatchee 

3-3-58 l;1 

3-18-58 1*12 

3-10-58 1:2 
3-18-58 (late swollen bud) 1*3 

1-.3-58 (swollen bud) 1:10 

1h-30-58 (adults of first generation laying eggs) 

3-27-9 

1 i 10 

1:30 

7:1 
1zIi. 

Mixed Apple Varieties 

2S-Mile Creek 3-28-8 (buds beginning to swell, no eggs) 

h-lb-58 

Cashmere S-13-8 (adults of first generation entered buds) 

Wenatchee Ii-6-S9 (no eggs deposited) 
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The Development of the Blisters 

There is little information ín the literature on how or why 

the blisters develop. Childs (, p. S) ecpreseed the view of earlier 

writers in stating that the blisters develop from nymphs of the 

firet generation burrowing into the leaf tissue. Some workers say 

that the stomata may furni8h a place of entry; but at the time the 

blisters are initiated the stomata are not developed to a point of 

being functional. 

Newcceier and Rolfa (2S, p. 988) give the following account of 

blister formation on pear: 

's .The wintering adults deposi t eggs in the buds and die. 

The young hatching from these eggs develop in the buds, and 
as they mature, their external feeding on the lower surface of 
the leaves apparently cause blisters to form. The adult mites 

of the first spring generation burrow into these blisters and 
depoait eggs within them . . 

These workers did not notice blisters on the leaves until some 

blossoms were open. 

Hassan (u, p. 3S1), in California, in writing on the gall for- 

mation by E. tristriatus (Na.lipa) proposes the theory that the gaUs 

are produced by a chemical or mechanical stimulation of the tissue 

during feeding of the mites. The blisters are of the katoplasmic 

type according to the classification of Hassan (U, p. 3Ui). The 

affected tissue is undifferentiated parenchyma involving chiefly the 

spongy niesophyll cells of the leaf. On apple the palisade cells may 

also be affected and the blister involves the entire thickness of 

the leal. The lower epidermal layer swells outward and becomes 

somewhat rugose. Vascular tissue within the affected area appears 
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nonnal. 

During the course of these studies evidence was found to indi- 

cate that the bli3ters are initiated by the feeding activities mainly 

of the overwintering adults. The first blisters are initiated on 

the young leaves dthin the bud at the cluster bud stage on pear, 

800fl after the everwintering mites penetrate to the young leaves and 

blossoms. The first symptome of blister development appear aa small 

reddened or rosy swellings of the developing leaves and flowers 

during the cluster bud stage. Within a few days the bli8tera are 

plainly visible as rough red swellings on the lower side of the leaves 

and on the developing flower buda . The blisters develop only on 

those parts of leaves and blossoens exposed to the adult imites. The 

developing leaves in the bud are rolled longitudinally from both 

sides towards the niidrib, isaving only that tissue next to the midrib 

exposed at the time the adults are feeding. This is often the only 

part of the leaf 8urface developing blisters. Young stems, petals 

and fruits develop blisters at this time, but these blisters never 

become infested with mites Blister initiation occurs before many 

of the eggs deposited by the overwintering mites have hatched. 

By the time pear trees reach the popcorn stage, the blisters 

are completely developed and moat of those on the leaves have a 

hole In the lower epidends. This hole results from the death of 

a few cella near the center of the blister. These cells are appar- 

ently killed by the feeding mites . As the leaf expands , dead cells 

fail to expand into their place and are pulled apart, leaving a 

hole to serve as an opening into the blister. Often the blisters 
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coalesce and the affected tissue covers a large area of the leaf 

surface so that the larger blisters appear to have several holes. 

Later in the season the infested blisters become dark brown 

to black in color on pear and light brown on ple as a result of 

the killing of cells by the feeding mites . By the end of the grow- 

Ing seaaon, or earlier in cases of heavily infested blisters, the 

affected tissue is ccnpletely necrotic. The vaactilar tissue passing 

through these necrotic areas etui appears normal . At this 8tage 

the inites feed chiefly on the edges and along the vascular strands. 

Se of the blisters do not become infested by the first gen- 

eration of mites. These lose the red color and become pale green. 

Often mites from the first few generations, developing in the in- 

Lested blisters, move into those and the development following is 

similar to that described above. 8lister which fail to derelop 

holes never become infested. 

First Generation 

As mentioned above, the first eggs deposited by the overwin- 

tering adults begin to hatch during the early cluster bud stage of 

pear or the pre-pink stage on apple. Hatching of the eggs continues 

until the late cluster bud stage. Some of the eggs fail to hatch 

before the scales are shed and some newly hatched nymphs fail to move 

onto permanent structures . These individuals Îal1 with the scales. 

The eggs deposited more deeply within the bud hatch later, but since 

they are laid on the young leaves and blossis, they are not lost as 

are those falling with the bud scales . The hatched eggs take on a 
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Figure III 

Pear terminals in cluster bud stage. 
The one on the right showing symptoms of blister 

mite infestation. 

Blister mites on a bud scale of pear. 
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traneparent collapsed appearance. 

The newly hatched nymphs are fragile and aluggiah; they move 

very alowly and tend to congregate in the 1eai axila and on the 

developing leaves and blossoms. Their feeding seems to have little 

eUect on the pear tree. ithizi 9 to 12 days, or from pink t full 

bloom, the first new adults mature. These mites pass through two 

nymphal instare with short quiescent periods just prier to molting. 

The first adults appear about the time the blisters develop holes, 

or near the time of full bloom. 

Infestation of the blisters on pears occurs very slowly. The 

mites wander around over the leaf surface and seem to find open bUs- 

ters by chance. Blisters along the midrib are usually infested first; 
those towards the edge of the leaf remaining void of mites often 

until the later generations seek them. During the period between full 

bloom and petal fall the penetration of the blister continues as the 

mites of the first generation mature on the developing foliage. Only 

adult mîtes were found entering the blisters or mithin them. Infested 

blisters contain one to three adult mites during this perIod. 

Soon after the mites on pears enter the blisters they begin 

ovipositing. The eggs are scattered at random among the mesophyll 

cells as the mites wander in feeding. The oviposition period lasts 

for several days and the adults are still active when the first eggs 

begin hatching . From this time on, until egg laying ceases in mid- 

to late suner, mites of all stages are present in the blisters and 

the generations overlap each other. 
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Suznmer Generations 

During the spring, suer and early f1]. the blister mite on 

pear passes through severa]. generations 1riithin the blisters on the 

leaves. The mites Leed and reporduce most rapidly in newly iníested 

blisters. As iuites feed w1thin the blister, the affected tissue 

becomes necrotic and darkened in color. The mites move to the peri- 

phery of this necrotic tissue to Leed. At still a later stage, when 

there is euch necrotic tissue, adult mites leave the blisters to 

establish new infestations. The first mites to leave old, infested 

blisters usually find unoccupied blisters on the same leaves or on 

nearby leaves. They aove into these and begin egg laying and feed- 

ing activities. 

On pear, about June 1, adult mites begin moving to lush growing 

terminals where they produce a new group of blisters . These blisters 

stay be as far as 18 inches up the growing terminale from any pre- 

viously blistered leaves. Here again the blisters seem to be created 

by the feeding activity of the adult mites . During the periods when 

new blisters are developing, many adult mites can be found feeding 

and laying eggs on the very smallest leaves of the growing tip. On 

these newest leaves, blisters develop in much the same way as do 

those occurring on the opening buda in the spring. It was not deter- 

mined during the course of these studies whether the new blisters 

are infested by mites developing from the eggs deposited by these 

migrant individuals, or by migrant individuals reaching the terminal 

after the blisters are developed. 
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These new blister8 occur on groups of leaves separated by 8everal 

nodes, indicating that the migration of the ndte occurs at periodic 

intervals. 

The only blisters on apple foliage oribinate during the pre- 

bloom period as the firat leaves are expanding. The blister mites 

of apple produce no new blisters during the suiuner. 

Moveaent of the Overwintering Forme to the Buds 

Several writers report observations of blister mites in the 

buds of apple and pear, but there is no evidence in the literature 

of any nieasuremuents of the movement to the buds during the fall. 

According to Webster (3g, p. 681), in Washington, blister mites have 

been observed in buds of Newtown apples (as many as thirty in a 

single bud) as early as late July- at Wenatchee, while examinations 

of pear buds from bli8ter mite infested trees failed to reveal any 

blister mites. Urbahns (33, p. 7?) in California, reports migra- 

tian of blister mites to pear buds beginning in July. Also Borden 

(14, p. 5) reports the migration of the blister mites to the over- 

wintering buds to occur in the early fall. 

In Oregon and Washington the blister mites of pear and apple, 

like many other ¿nitos of the genus Eriophyas, overwinter in the buds 

of the host plant. They are most nuiiieroua in the terminal buds 

but also infest lateral buds and fruit buds developed on spur growth. 

The main requirszient of a bud as an overwintering site for these 

mites is that the scales be loose enough to allow their entry. 

Terminal buds generally provide more accessable shelters than do 
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latera]. buds, as they mature earlier in the season. The scales of 

latera]. buds are often so tightly oppresBed that entry of the nate 

is not possible. Some buds swell inside the ßcales after the mites 

enter, resulting in their being crushed between the scales. This 

condition often occurs ithen the first blister mites enter the buds 

during July. There seems to be a time during the early development 

of the bud when blister mites can gain entry; later on, during August, 

the buds swell tightly within the scales killing many of the mites 

and slowing further entry until about September 1 . This condition 

is evident in the mite counts from buds presented in Table III and 

expressed graphically in Figures IV and V. 

These figures also show the seasonal movement into the buds to 

occur mainly during September and early October. The number of mites 

entering the buds prior to this time is of little consequence since 

many of them are killed by the swelling of the buds. This is espe- 

daily true on pear. Apple buds have much more pubescence and this 

seems to prevent crushing of mites by bud swelling. 

Table III 

?lovement of Blister Ì(ites into the Buds as easured by Counts of the 
Number of Mites per Thxd 

No. of mite5 per bud 
Location Date (average of buds) 

Bartlett Pear 

ICingman Orchard August S 9.8 

Chelan, Washington August 11 19.9 
August 2 
September 11 l3.3 
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Table III (Cent.) 

No. oZ initea per bud 
Location Date (average of S bude) 

September 25 159.7 
October 9 288.3 
October 23 286.1 

Abandoned orchard June 26 3.5 
Caahiere, Washington July 15 36.3 

July 21 isó.6 

July 30 bO.3 
August 15 
August 27 88.6 
September 12 199.6 
September 29 567.0 
October ib 208.3 

Mixed pp1e Varietiea 

Abandoned orchard June 13 A few at the base of 
Wenatchee, Washington terminal buds. 

June 27 Common around the baso 
of buds and under outer 
bud scales. 

July 9 27.3 
August 1)4 16.I 

August 27 86.6 

Septeaber 12 116.9 
September 29 273.1 
October 20 387.0 

Abandoned orchard June 26 Mites at the base of 
Monitor, Washington sanie new buds. 

June 30 Sorne mites in buda, 
10 to 20 mites in 
genie leaf ulla. 

July 25 9.3 
August 1h 9.8 
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Figure IV 

Biist»r nites i buz ! Bartlett 
ar from Chela.n. Wanrton 

Blister mites in buds of aandon.d Bartlett 
pear from Brndsr canyon, Cashmer., Wash. Q 
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Figure V 

Blister m1ts in buds of abandoned apple 
from No. 2 canyon, Wenatchee, Washington 

.I.jn 1:, i lE Aw. i 15 Sept. i 1 Oct. i 



SPREAD OF BLISTER MITES FRCII ONE HOST PLANT TO ANOThER 

There is little information in the literature on the means of 

spread o! blister mites. Hassan (U, p. 389) states that blister 

mites are distributed by man, wind, insects and other animals. 

Urbahne (33, p. 79) states that spread of the blister mite is rapid 

and can be attributed largely to the mov-ement of fallen leaves. 

Because blister mites are very small, any attempt to measure 

their movement from one host plant to another must involve special 

techniques. To determine whether er riot bli8ter mites are moved 

from place to place by wind, air sampling devices were constructed 

to collect on glass slides any particles carried by the wind. One 

type of wind sampling device was built like an hollow airplane fuse- 

lage and mounted on pipe , so that it could turn to line up with the 

direction of air movement. In the tall-end of the device two, two 

inch square glass slides were mountedj one on the bottom was set at 

a 300 angle, another mounted on the top was set at a 6O angle. The 

slides were coated isith a thin layer of clear stop-cock grease. This 

type of air sampling device was used by John Quist (29) to collect 

rust mites. 

Another type of wthd sampling device involved microscopic slides 

coated with stop-cock grease mounted upright on a square piece of 

B X 8 pine board. Two slides vere set on each side of the board. 

One wind trap of each of the types described above was operated 

from mid-June until early October in an abandoned orchard of apple 

and pear, severely infested with blister mites. Slides were changed 
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and examined at 7 to 10 day intervals. No blister ndte were found 

on the slides expoeed in these traps, although many small insecte, 

especially aphids and small Diptera were caught in this ntanner. 

According to these data the author believes that few of the blister 

mites are carried individually froa one plant to another by the wind. 

That blister mites can spread rapidly from one plant to another 

is brought out by the observations of heavy infestations on pear 

seedlings in nurseries during the first year of their growth. This 

situation was reported by Blodet (3) and was observed in a nursery 

in the Okanogan valley in August of 19S8. The infestation must 

have become established during the current growing season. 

Since blister mites produce no webbing to bear them along on 

the wind, and since they cannot crawl from one tree to another or 

from one orchard to another, they may take advantage of insects or 

other animals that move freely from place to place. The green apple 

aphid possesses many characters which would make it ideal as a carrier 

of the blister mite. This insect is abundant in both pear and apple 

trees throughout the growing season. Winged migrants occur and move 

widely in orchards througut late spring and summer. These 'winged 

forma move to the lush growing tips of the host to start new colonies. 

Blister mites carried by these aphids would have a better chance of 

being deposited on a growing tip, or near a terminal bud by this 

aphid than by most other insect species found in apple orchards. 

As mentioned earlier in this paper, the growing tip is the only 

place new blisters can be produced by the mites The green apple 

aphid is a constant pest of nurseries where it attacks the rapidly 
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growing ahoots, and if they carry blister mites, they could easily 

be responsible for the introduction of this peat onto new seedlings 

in nurseries No blister mites were observed on aphids collected 

in wind traps during the course of these studies. However, Qui8t 

(29), in Colorado, reports collecting green peach aphids with eriophyid 

mites an them. 

Another means by which blister mites may be spread to new host 

plants is through grafting with infested scion wood. In.fosted buds 

grafted into trees would serve as a source of inteatation to the re- 

mainder of the tree . This type of grafting is not counnon in orchards 

but is done occasionally to introduce pollinating varieties or to 

repair injured treos . In the nursery however, buding is the eoon 

method oÍ propagation. Here an infested bud could serve as a source 

of mite8 to several trees which grow close by. 

Blister mites also migrate in fallen leaves that are blown by 

the wind. In the fall the blisters on infested leaves often have 

adult mites in them when they drop. These mites live for several 

days in the fallan leaves and may be blown near other trees where 

they can crawl to the buds to overwinter. 

NATURAL EN»1IE. 

Keiler (13, p. 56L) states that the most common predators of 

eriophyid mites in California are phytoseiid mites of the Selus 

(Typhiodromue) pomi type. He reports that they occur throughout 

the world, but that their actual importance in reducing populations 

of eriophyid mites has not been determined. These predators are 



most effective on open-leaf mites, but enter galls when the aperture 

is large enough , and are very cownon on erineu patches . Predacious 

thrips, cecidoenyid maggots, cka1cid wasp larvae, lacewing larvae and 

Syrphid maggots are aU reported by Keifer (13, p. 56h) to prey on 

eriophyid mites. Anderson and Morgan (1, p. 663) report that Typhlo- 

droaus occidenta].ia and T. rhenanus Leed chiefly on eriophyid mites 

in British Columbia fruit orchards, but that they do not reduce 

heavy in.feetations of these mites to give coimnercial control since 

populations or these mites range from only .29 to 1.7 per leaf. 

They state Lurther (i, p. 663) that it is unlikely that thphlodromid 

mites could exert a measurable effect in controlling riophyea pi 
because it spends moat of the snmer within the leaf blisters ithich 

cannot be penetrated by these predators . Blister mites can howeTer, 

be preyed upon when they mo've to the terminals to Lerm new blisters 

or when they migrate to the buds to ovexitinter. Blister mites are 

also susceptable to predation during the pre-bloom period after the 

buds have opened, but before the mites have entered the blisters. 

Besides the insects and mites mentioned here, certain ungi may also 

attack gall mites according to Leifer (13, p. 561). 

Typhiodromus rhenanus and T. occidentalia, two predseious mites, 

are cosmton on abandoned end non-sprayed orchard trees in central 

Washington. They overwinter as adults which become active in the 

spring as the trees begin to grow. These mites were found assocïated 

with blister mites of pear and apple during the pre-bloom period before 

the eriophyida have entered the blister. At this time of year how- 

ever, the numbers of predators are small and their predation seems 



to have 1itt1 ef!ect oi blister nite populations . Later in the 

sea3on, after the blister mites have become established within the 

blieters, mites are found chiefly on the lower leaf surraces. They 

were observed entering the blisters but were wab1e to move between 

the spongy tis8ue so that penetration wa limited to the immediate 

vicinity of the hole . On 8evera3. occaiis these predators were 

ob8erv-ed feeding on bli8ter mites which they caught either inside 

the blisters or on the leaf surfaces. 

Typhiodromid mites vere the only predators of blister mites 

observed during these studies and their importance is questionable. 

They were never observed in numbers that could reduce populations 

of blister mites below the level where they will cause no economic 

dnage . No populations were found that exceeded one predator mite 

per leaf. 

The fact that abandoned and unsprayed trees usually are severely 

infested with blister mite while harboring only moderate infestations 

of the predators indicates that they are not capable of bringing 

about any appreciable reduction of these eriophyids. 

The blister mites of apple and pear have become an increasingly 

important pest in the Pacific Northwest, especially in the orchards, 

where dormant and delayed-dormant spray applications are omitted. 

The taxonomy and host range of the species within the Eriophyes 

pyri complex has not been thoraughly worked out. Within the Pacifie 

Northwest Eriophyes pyri is restricted to pear. The blister mite oi 
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apple differs morpbologicafly and biologically from the mites found 

on pear. In this paper the apple blister mite is described as 

Eriophyes ntali ÌW species. The blister mite of mountain ash, for- 

merly included in the Eriophyes pyri complex is shown to differ from 

both the bli8ter mites of pear and apple and is described as Eriopbyes 

sorbi new species. No other host plants were found for the blister 

mites of pear and apples 

In addition to E. pyri a few specimens of another species iden- 

tilled by Norton Wilson to be morphologically very similar to the 

desert peach mite E. prunandersoni, were found in leaf blisters on 

pear. 

The blister mites of pear and apple have similar life cycles 

involving an egg, two nymphal. instare and an adult. The nymphs un- 

dergo a short quiescent period 3ust prior to molting. The length 

of the life cycle 18 15 to 20 days during the spring and 10 to 12 

days during the warmer part of the suzmner. During the first genera- 

tion iithin the blister the mite population increases about SO 

times. 

The life history of the two species of mites of apple and pear 

is closely correlated in the spring with the development of the host 

plants and in general, dee1opment on apple is 2 to 3 weeks later 

than that on pear. 

The blister mites found on apple and pear in the Pacific North- 

west pass the winter as adult females. During the winter the mites 

are in a state of diapanse and do not feed or carry on reproductive 



acti'vities . The rnite ou pear break diapause in oariy February; 

those on apple break diapau6e about 20 days lLtor. 

The overwintering mites deposit eggs in the spring and by their 

reeding i the leaves and blossoms cause the blisters to develop. 

The £irst spring generation matures on the young leaves and in 

the leaf axils. The adults of this generation enter the blisters 

between full bloom and petal fall. 

Several generations develop within the blisters during the late 

spring and sunmer. On pear, adult mites migrate to the lush growing 

terminals at intervals when the blister becomes crowded. On these 

terminals they cause new blisters to develop . Populations of mites 

then develop within these new blisters. The blister mites of apple 

do not produce blisters on rapidly growing terminals during the 

summer * 

Blister mites of pear and apple begin moving from blisters to 

buds to overwinter in July, but the important movement into the buds 

does not occur until early September. l4oveinent to the buds continues 

until the infested leaves drop, soins of the mites remaining in the 

blisters as théy fall from the tree. 

Results of wind trapping tests indicate that few blister mites 

are carried from place to place individually by the wind. The 

characteristics of spread of the blister mite indicate that they are 

carried from place to place by insects or other animals . The habits 

or the green apple aphid seem to be well suited to distributing 

blister mites. Wind blown infested leaves also are responsible for 



the distribution of blister mites. 

Predators do not materially reduce populations of blister mites 

in the Pacific Northwest. Typhlodromid mites feed on blister mites, 

but are unable to penetrate deeply into the blister. They do not 

occur in populations that would be effective in controlling bli8ter 

mites. 
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