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* INTRODUCTION 

T~8 European red mite (Paratetranychus pUosus Can. and Fanz:) 

has recently come into prominence as an important pest of deciduous 

fruit trees in North America. It has been particularly abundant in 

the Pacific Northwest, where it has caused a great deal of damage. 

This 19cal abundance, and the growing importance of this pest 

througliout the country, led the Bureau of Entomology to make a 

thorough biological investigation of the European red mite at the . 

Yakima, Wash., station. At the same time extensive control experi

ments were made, which have been reported upon in Technical 

Bulletin No. 25 of the United States Department of Agriculture (22).1. 

The present bulletin gives only the results of the biologim>l work, 

which was conducted during 1923, 1924, and 1925. 


J Italic numbers In parentheses refer to IILiterature cited," p. 68. 
2336-29-1 If' 



HISTORY . . 
The European red mite, as its name implies, was first noted in 

Europe, and it has probably been brought to this country in the same 
way that many other insect pests have come, that is, on imported 
nursery stock. The species was first described in 1877-78 as Tetrany
chus pil08US by Oanestrini and Fanzago (3), who recorded it from 
Italy. There seem to be few European references to the species. 
Zacher (31), in 1913, erected the genus Paratetranychus, in which he 
placed the European species ununguis Jacobi and pilo8US Can. and 
Fanz. In 1915 Tragardh (£9) reported that pilo8U8 was common in 
Sweden, and gave a short biological account of it. 

The European red mite was first observed in the United States by 
Ewing (9), who found it in Oregon in November, 1911, and reported 
it, as "Tetra,nychus mytilaspiiiis Riley, the well-known red spider of 
citrus trees." .As will be shown later, there has been much confusion 
over the identity of T. "mytilaspidis," and P. pil08US has often been 
referred to under that name. Essig (5), in 1912, reported that 
<I mytilaspidis" occurred on apple, prune, and peach in Oaliforniu, 
e.s weH as on Oitrus, and the senior writer found it on pear at Sacra
mento, Oalif., in 1912. 

From 1912 t.!. the European red mite began to appear in various 
parts of eastern North America. Many of the entomologists report
ing it were evidently not familiar with the citrus mite, and they 
usually identified the species occurring there as Paratetranychus 
pilosus. Oaesar (2) found this species in Ontario in 1912, and Par
rot.t (23) reported it from GenevaJ N. Y., in 1915, using the name 
Urrrytilaspidis." Frost (11) found pilO8U8 in Pennsylvania in 1918; 
Garman (12, 13) reported it from Oonnecticut in 1920, giving the first 
extended account of its appearance and habits; and Williams (30) 
mentioned its occurrence in Ohio in 1920, stating that it was very 
common on apple. Hamilton (15) reported it from Maryland in 
1921, giving a short biological account of it. In the West, Smith (fl8) 
mentions it as being common in southern Idaho in 1922. The senior 
writer has mounted specimens collected at Wenatchee, Wash.) in 
1916, which were at that time tentatively determined by McGregor 
as "mytilaspidis." Garman (14) has published good descriptions of 
the various stages and has given the results of certain biological 
investigations in Connecticut. ... 

'fhe European red mite has also been referred to as the imported 
red spider and the plum spider mite. Neither of these names is as 
appropriate as the first one, since it is a mite and. not a spider, its 
original habitat apparently is Europe, and the plum is only one of 
many food plants. 

SYNONYMY 

The identity and nomenclature of Pa:ratetranychus pil08US (Oan. 
and F1l.nz.) and of the citrus mite (P. citri MeG.) have been very 
confusing to those ,ybo have not made a crreful study of them . 

. This is due to the unusual superficial similarity of these species, and 
to a misconception as to what mite Riley (26) referred to in his 
original description of Penthalodes mytilaspidis, published in 1885. 
Banks (1), in 1900, concluded that Riley's description referred to the 
citrus red spider, and the latter went under this name for 16 years, 
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until 'McGregor . (11), working wi'th Riley's type .material, showed' in 
1916 that it waS not the same, and gave it the name ParatetranyehuiJ
(Tetranycn'US)citri. In the' meantime a species of Paratetrariychus 
appeared in this country on deciduous trees aIid· was referred to. by 
some writers as P. pilosus. AB' already mentioned, other writers con"; 
sidered it the same as the citrus mite, and therefore referred to it as 
"Tetran'ychu.s mytt'laspidis." It was next claimed QY Essig (6, 7 .• 8) 
that the deciduous mite and the citrus mite were identical, and. he 
made citri a synonym of pUosus, owing to the latter' being the older 
name, although McGregor (18), in 1919, figured and described ana
tomical differences which he considered to be of specific value. ~e
cently McGregor nnd the senior writer ,made a comparative study of 
the anatomy, appearance, ~n:d biology of the citrus and decidu.mis 
species, and have concluded that they are distinct. The results of 
this study have been published in the Journal of AgricuUw:al Re
search (20). 

The synonymy of the European red mite should then stand as 
follows: . 

Paratetranyehus Pilosus (Can. and Fanz.) 

Tetran1lch'US pilos'US Can. and Fanz., 1877-78 (8). 

Tetranychu8 mytilaspidis (of au~hors). 

Paratetranychus pilo8'US (Can. and Fanz.) Zacher, 1913 (Sl). 


Since there i::i some doubt and confusion regarding the synonymy 
of these mites and it is not the purpose of t.his bulletin to attempt 
to straighten this out, what may appear to be a more or less arbi
trary st!:md on the matter will have to be taken. For the purposes 
of this bulletin, then, the European red mite (P. pilosus Can. and 
Fanz.). will be considered to be the mite belonging to the genus 
ParatetranY'1hus that infests deciduous· fruits in both Europe and 
North Amenca. 

DISTRmUTION 

The European red mite, according to European literature, is dis
tributed. over continental Europe from Italy to Sweden and Norway 
and from France to Russia. It does not seem to have been ;reported 
from the British Isles. 

In North America its distribution is rather general along the 
Atlantic coast from Nova Scotia to Virginia and west to Ontario, 
Michigan, and southern Indiana. In the West it is found from 
British Columbia soutb. to central California and east to southern 
Idaho -s\lld northern Uta.b. The American distribu~ion is shown more 
in detail in Figure 1. This mite has not been reported on deciduous 
plants south of latitude 37° N. This is also true of the European 
distribution. 

FOOD PLANTS 
I 

The favorite food plants of the European red mite are the common 
deciduous fruits, particularly the plum, prune, apple, and pear. It 
has also been found on the cherry, peach, almond, grape (32), rasp
berry, and plants of the genus Ribes (32). Other pl!i\llts recorded 
as food plants include the rose, black locust (Robinia), elm, haw
thorn,privet, 1ilac, chestnut, FranguJa, Pittosporum (4), and pine 
(21). Some oK these records,particularly the last two, are prob
ably of accidental occurrences, and the ocr,urrence on Pittosporum, 
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maybe that of the9itrusmite. At Yakima, Wash., this. nrit.ewas 
fOmid occasionally on rose, elm, and black l~ust .(RoiJi'fl,ia,r;.,lie1iilo
acacia), and experiments ·showed that it could main.tain itself an.d 
reproduce on the lc!}ust. Winter eggs were found on the ;elmand 
locust. 

ECONOMIC IMPORTANCE . 

.The European' red hute ifI jmportant economically as a pe;t of 
deciduous fruit trees. The injury caused to these trees is very diffi" 
cult to. determine, as it is not easily measured, and it varies greatly 
with different varieties of fruits and undei' different conditions., 

The apple, pear, p~ne, an9. plum are the most seriously ~1fected 
by the Iflltes. Chernes are affect~d to a lesser degree, and ir.?eache.s 
and apl1cots seem t() be comparatively free from. attack. Since the· 
mites are very unevenly distributed in the oi-chards of th:e'ij>acific 

FIGURE t.-Distribution or the El31'opean red mite in North America. Dots reprtisent specIfIo 
occurrences. Thu southern boundBries or UtBh, ColorBdo, BUd Kansas are on IBtitudc 37 0 N. 

Northwest, and since individual orchards usually contain only a few 
varieties, it has not been possible to obtain very much information 
on the comparative susceptibility of the different varieties of fruits. 
Among apples no variety has been observed to be pa.xticularly immune. 
The Rome Beauty seems to be favored by the mites, whereas the 
Winesap is not so seriously affected. Garman (14) states that thin.;. 
leaved varieties are most susceptible. No particular difference has 
been observed in the susceptibility of the major varieties of pears and 
prunes grown in the Pacific Northwest. . 

The mites feed by inserting their mouth parts into the leaf cells, 
the contents of which, including the chlorophyll, are withdrawn. 
This is well illustrated in Figure 2,' which shows a leaf a portion of 
which was exposed to mite attack while the rest was protected by a 
felt pad. It is stated by De Ong (4, 'P. 50) that· "restoration from 
this type of injury to a normal conditif)D is rapid if the mites are 
destroyed before the leaves are badly damaged." H much of the 
chlorophyll has been withdr&wn, however, the pla.nt B8ems to be 
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unable to replace it rapidly, and. it is never entirely repltl.ced during 
, the life of the leaves. The writers have observed sJ)ecific instances 

of chlorophyll removal from Citrus letl.ves by tpe allied citrus mite in 
which the whitened areas remained for over a year. 

Apple foliage usually becomes browned or bronzed as a l'esult of 
mite attacks. In irrigated orchards the leaves seldom drop, the 
abundance of moisture evidently preventing this. In nonirrigated 
orchards complete or partial defoliation frequently results from 
severe mite infestation. 

Pears are affected in somewhat the same way as apples. In the 
Pacific Northwest a browning and drying up of the leaves on the 
lower parts of the trees, with subsequent dropping, is often mani
fested in pears, particularly those of the Anjou, Winter N elis', and 
Bosc varieties. This trouble occurs dking the first period of extremely 
hot weather in the summer, and it may occur in well-irrigated 
orchards. It is believed to be due primarily to the inability of the 

FIGURE 2.-Apple lenf showing el.iect of feeding by Europes'l red mites on the lighter parts, which 
. ware exposed to mite attack 

tree to supply moistUre fast enough during the sudden onset of high 
temperatures following the usual cooler period, during which heavy 
vegetative growth often occurs. This defoliation is very likely to 
be aggravated by a severe infestation of mites, sihce they remove 
large quantities of moisture from the leaves. 

Prune foliage is also bronzed as a result of mite attacks, and is 
much more liKely to drop than apple foliage, defoliation often occur
ring in irrigated orchards. This is frequently accompanied by R 
dropping of some of the fruit. 

The trees and fruit are also affected by infestations of mites, but 
these effects are not so easily seen. The mites do not feed on the 
fruit itself to any great extent, but the fruit is iIi!,lirectly affected. 
De Ong (4, p. 51) reports two cases in which prul~es from infested 
(unsprayed) trees were 18 and 44 per cen~ smaller, l'espectively, than 
prunes from noninfested (sprayed) trees in the same orchards. Since 
the 'trees manufacture their food supply largely in their leaves, any 
foliage injury will redu.ce the vitality of the tree and consequently 
the size of the fruit,if indeed it does not cause it to drop off. Harvey 
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'and Murneek (16) have shown that defoliation early in the season 
affects the setting of fruit and the. formation of fruit buds. Mite \ 
injury rarely or never'occurs early enough to affect the setting of ihe 
current year's crop, but it may come early enough to weaken the 
fruit buds or even prevent them from forming altogether. It is safe 
to say that injury from mites is often much more serious than is, 
apparent, although it can not always be mathematicallv 8..'qlressoo. 

The writers have kept records of the increase in the number of 
mites in one orchard at Yakima, Wash., and these records'are given. 
in Table L The largest number actually recorded was 1,143 mites 
on three large Rome Beauty apple leaves, or an average of 381 mites 
per leaf. This record was. made on July 22,1922. 

Table 1 shows that a definite increase occurred in 1923 from June 
to August. In 1924 the mites' were more numerolls than in 1923. 
but the numbers were somewhat reduced during July, and in late 
August of that year live mites were hard to find on these trees. This 
roo.uction was due to the work of the various predacious insects, which 
became Vtlry numerous in this orchard in 1924. 

TABLE 1.-Agerage number .of European red mites per apple leaf, Yal,:ima, Wash., 

19£3 and .19£4 


Number ,i NumberI
Date oC mites Date oC mites 

~~! ~~ 

i.~~~~~~~~~:~~~~~=i~~ j!§I$,t::~:~J:=::=::=::::=1 : 

Aug. 13_________________________________ 55 to 11i I ! 

Garman (14-, p. 108) has stated that in Connect,icut 12 to 33 mites 
per leaf will cause browning of apple foliage and that 55 to 133 per 
leaf will cause severe browning. The same thing is true in the Pacific 
Northwest, the foliage in the orchard referred to being very noticeably 
browned by the end of June in both years, and severely browned 
during July. Recovery from this did not occur in 1924, even though 
the mites were of little consequence after the middle of August. It 
is evident from these figures that control measures must be taken 
during May and Jtme to be effective. 

DESCRIPTION OF· STAGES 

The European red mite deposits eggs, from which are hatched 
six-legged larvae. These change by molting into eight-legged -proto
nymphs, which in turn become deutonymphs and finally adults. 

THE EGG 

The egg (fig. 3, A) is lenticular, being flattened at the poles, l\nd it 
is distinctly grooved. A stalk about as long as the diameter ~if the 
egg arises from the center, tapering gradually to the tip, which is 
somewhat bent or curved. When first deposited, the egg is bright 
red, but soon changes to a v.eep orange and shortly before hatching 
takes on somewhat of the transparency of an empty eggshell. Tb.., 
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empty ~ggshells are of a whitish transparency. The transverse 
diameter of 40 summer eggs averaged 0.132 millimeter. 

The winter eggs are very similar to the summer eggs, except that 
they are a deeper, richer red, and somewhat la.rger. The transverse 
diameter of 40 winter eggs averaged 0.148 millimeter. 

,
THE LARVA 

The larva (fig. 3, B) when first hatched is lemon yellow to light 
orange in color, but after ieedin~ it becomes darker, changing more or 
less to a reddish brown, depending on the quantity of chlorophyll it 
has taken with its food. The cephalothorax and the legs and palpi 
remain largely semitransparent. The larva does not have the con
spicuous whitish spots at the base of the dorsal bristles which occur 
in the adult. It has only six legs, which readily distinguishes it from 
the other instars. The length of 10 larvae averaged 0.20 millimeter. 

THE PROTONYMPH , 

The protonymph or second-instar mite (fig. 3, C) differs primarily 
from the larva in having eight legs instead of six. It is somewhat 
larger and has a deeper, richer cole-r. The size of the protonymphs 
depends much upon the length of time elapsing since their trans
formation from the larval stage, as they increase in size. The length 
of five protonymphs ranged from 0.20 to 0.25 millimeter. 

THE DEUTONYMPH 

There is less difference between the deutonymph (fig. 3, D) and 
the protonymph than between any of the other stages. There is so 
little difference that it is often difficult to distinguish these two 
stages. The deutonymph is slightly richer in color and somewhat 
larger. In the latter part of this stage the sexes cltn be distinguished, 
the male deutonymph being smaller and more slender than the 
female. The length of five deutonymphs was from 0.25 to 0.30 
millimeter. 

THE ADULT 

The adult (fig. 4) was originally described by Canestrini and 
Fanzago (3, p. 150). Their description is as follows:! 

Corpo di forma globosa, troncato anteriormente in linea. retM ed alquanto 
sporgente ai la.ti verso l' inserzione delle zampe 3° pajo. Sul dorso vedonsi 
numerose e lun~he setole, disposte in pili serie, dirette in alto e dietro, coal cha 
l' animale ha I aspetto d' istrice i aul margine posteriore dell' addome se ne 
contano 10, Ie quali non sono altro che Ie ultimo di ciascuna serie dorsale. Una 
setola omerale, lunga e curva in dietro. Zampe tozze, ad articoli grossi. Esse 
lIono ricche di setole, tra cui quelle alla.to esterno degli articoli sono pill lunghe 
di queUe poste aU' interno; quasi ill ogni articolo ve ne lia una maggiore,
Btaccantesi ad angolo quasi retto. 

Corpo nero: vertice. rostro, palpi e zampe di colore ranciato. 
Lunghezza: 0.25 mill. 
Patria: Trevigiano . 

• This may be translated as follows: Body globose, squarely truncated anteriorly and somewhat pro
truding laterally opposite the Insertion of the third pair of legs. Dorsally there are numerous long setae, 
arranged In many longitudinal rows. giving the creature the appearance of a porcupine; there are 100[these 
setae along the posterior margin of the abdomen, which are the last ones of each dorsal row. A humeral 
seta, long and curved backwards. {.et3 stoc:.y, swollen at the Joints. These bear many setae, or which 
those ~n the outer sides of the Joints are longer than those on the Inner sides; at almost every Joint Is a 
larger one, standing nearly at right angles. Body black; vertex, rostrum, palpl, and legs orange col
ored. Length, 0.25 millimeter. Habitat, Trevlglano. 
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FlOURE S.-Stages or the European red mite: A, Egg; B, nowly hatched larva; 0, protonymph
D. deutonymph; E, adult male; F, adult Camille; G, adult female, lateral view. All X 120 
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Since this description is inadequate for identifying the species, 
8. description of the anatomical features given by McGregor (18, 
p. 6(1) is presented, together with a description of the color and other 
gross features by the writers. 

FIGURE 4.-European red mites: A, Adults and molted skins; B, adult females. X 16 

Dorsal bristles! 26, in four rows, fine-pointed, pilose, and arising from tubercles. 
Palpal "thumb' bears on its tip a stout spatulate "finger," the thickness of 
which about equpls its length. The usual. dorsoterminal digitull, the dorsal 
"finger" which is tacklike,· and the dorsobasal hairs occur on the "thumb," 

2336-29-2 
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as well as the l/t'!lroventral hair. The tarsus possesses a heavy, sickIe-shaped 
claw which is thickest at mid-point; 
from this middle point ventrally
four appendiculate spurs arise 
which considerably surpass the 
claw. The usual four tenent hairs 
are present. The inner. lobe of 
the penis is club-shaped, thick
ening considerably posteriorly to 
form the obtuse basilar lobe; the 
shaft barely half as long as inner 
lobe but otherwise similar; hook 
bent only 45° from the main axis 
of the penis, sharply acumina.te 
without barb. Collar trachea 
straight and of (Nen caliber, with 
spherical, dilated chamber. Man
dibular plate narrowed and rounded 
anteriorly, but not emarginate. 

Female (fig. 3, F, G).-Body ro
bust, decidedly :rounded abo v e. 
When first emerged, the color is 
bright velvety red, changing in time 
to a dark brownish red. The tu
bercles bearing the· dorsal "bristles 
are whitish, contrasting strongly 
with the body color, and the bristles, 
legs, and palpi are light reddish or 

ll; fulvous. Byes red. Length 0.32 
to 0.37 millimeter, width 0.23 to 
0.26 millimeter. . 

FIGURE 5.-Clover mite (Brllobia praetioBa): A, Egg; B, . Male (fig. 3, E) .-Smaller than 
. adult. X 64 female and more slender. Body 

. ovate, widest at anterior region of
ab~omen, tapering to a more or less acute point posteriorly. Lighter in colorthall 
fenaale.. Newly emerged individuals are straw-yellow; 

th,"-se that have fed for a time are greenish, tlie anterior 

8D.d posterior ends being fulvous. The color changes to 

orange with age. Legs and palpi semitransparent. 

Eyes llonspicuous, red. Length 0.27 to. 0.30 millimeter. 


RELATED. SPECmS 

In thedeciduoUs-ftplt regions two' other 

mites Occur commonly which are sometimes 

confused with the European red mite. One of 

these is the clover mite or brown mite (Bryobia

praetiosa Koch). (Fig. 5, B.) This is a 

common pest of fruit trees. and is readily dis

tinguished from the European red mite in the 

young and adult stages by the fact that it is 

decidedly flattened dorsally, has very much 

longer legs, and is dull reddish or greenish. 

The eggs are similar to those of P. pUOSU8, . 

the winter eggs in particular often being 

almost indistinguisha,ble. They are slightly 

larger, however, are more nearly spherical, and 

lack the stalk and the striations. (Fig.5, A.) 


The work of the common red spider or two- FIGURE 6.-Common red spider 
spotted mite (Tetranychus telarius L.) (fig. 6, B) (TttranfimUl tel<lriUl): A, Egg; 

B, adult. X 64is sometimes taken for that of the European 
I. red mite. This mite, however, is more gregarious in habit, and spins 

http:acumina.te
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a great deal of webbing, in which the almost colorless eggs (fig. 6, A) 
are suspended, and which offers some protection for the grcenish or 
yellowish young and adults. The adults are somewhat flatter and 
more elongated than those of P. pilosus, and usually have two con
spicuous dark spots on the dorsum. 

While all three of these species sometimes occur onjthe same trees, 
usually one of them is dominant, and often only one of the species 
can be found in a tree or in a whole orchard. When the European red 
mite is very abundant the other species are rarely found in any 
numbers. If the common red spider gets a start, the European red 
mite seems to be unable to maintain itself. This is due to the fact 
that it can not run about through the webbing spun by the other 
species, but gets tangled up in it and consequently dies. 

The citrus mite (Paratetranychus citri McG.) is very similar to the 
European red mite in appearance, as already noted, but it lives on 
different plants for the most part, and has a much brighter red color. 
The tubercles are concolorous with the body, and the egg is supported 
by guy fibrils radiating from the top of the stalk, which is not the 
case with pilo8US. There are also certain anatomical differences. 

Paratetranychus ilicis McG. also appears to be similar to pilosU8, 
although the writers have not had specimens for comparison. It is 
apparently confined to the holly. 

HABITS 
WINTER EGGS 

The European red mite passes the winter in tho egg st~~ge. The 
winter eggs may be found on the smaller branches and twigs of the 
trees (fig. 7), being very much more numerous on the lower sides 
than above. They are most often deposited about the forks of two 
branches and in other roughened places, and when the infestation is 
severe they may be found also in the calyx end of apples. (Fig. 8.) 
These eggs are bright red, and frequently they are so numerous that 
they give the branches a reddish appearance. At other times a close 
examination will show that most of the eggs are transparent and 
empty. This is usually due to the depredations of some of the insect 
enemies of the mites which have fed on the eggs. 

Tragardh (29) states that the winter eggs hatch early in May in 
Sweden, and observers in the Eastern States have reported them as 
hatching in late April and early May. In the Pacific Northwest they 
hatch about the middle of April, at the time the new leaves are ap
pearing, and, on apples, just before the blossoms open. In 1923, at 
Yakima, Wash., the eggs were hatching from April 14 to 24, in 1924 
from April 10 to· 20, and in 1925 from April 10 to 17. The eggshell 
splits around its equator for most of its circumference (fig. 9), a small 
portion being left as a hinge. The upper half, or lid, is lifted by the 
larva, which crawls out, the lid usually springing back to its original 
position. The hatching of all the winter eggs is usually completed 
within a week or 10 days, Some observations were made in April, 
1925, to determine if there was any difference in the time of hatching 
on pear and apple. It was found that eggs were hatching at the 
same time on both pear and apple and that a considerable daily 
fluctuation occurred in the number hatching, owing to variations in 
the temperature. 

It· 
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IMMATURE STAGES 

The smail, bright-red or orange larvae swarm to the young leaves 
and at once begin feeding. In some cases they may travel several 

FIGURE 7.-Winter eggs of the European red mite 

inches or even feet before beginning to feed. They crowd down 
among the unfolding leaves and are not very conspicuous. After a. 
period of feeding, during which the larva moves about to some 
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extent, it settles down, usually on the under side of the leaf near a 
vein or midrib, and remains quiescent for a time. The quiescent 

• 	 period lasts about as long as the feeding period. The mite remains 
perfectly motionless anel apparently takes no food. After a time the 
skin becomes smooth and glossy in appearance and finally turns 
pearly white, indico,ting that it has loosened from the new skin 
underneath. Within a few hoUl'S it splits transversely across the 
dorsum, between the second and third pairs of legs, and the proto
nymph, which has eight legs instead of s1.\:, pushes its way out. The 

FIGURE 8.-Winter eggs of the European red mite in calyx end of apple. X 12 

molted skins usually remain adhering to the leaf, and in severe! in
festations these and the eggshells may be numerous enough to give 
the leaf a silvery appearance. (l!'ig. 10.)

In the protonymphal stage the feeding and quiescent periods are 
repeated, each being somewhat shorter than the corresponding period 
in the larval stage, and the creature molts and becomes a deutonymph. 
The sex of the deutonymph can be told after it has fed. for a time, 
the females becoming larger and more globose than the males. The 
duration of this stage is slightly longer than that of the larval or the 
protonymphal stage. The males complete each of these stages in a 
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fraction. of a dltY less than the females, the total for the immature 
stages averaging eight days for the males and. nine days for the 
females. . . .. • 

ADlJl,T EMERGENCE AND COPULATION 

Since the male becomes adult first, it runs about. over the leaves 
until it finds a quiescent female deutonymph. It then settles down 
beside the deutonymph to await the emergence of the female. .As 
soon as the nymphal skin of the latter splits across the back the male 
begins working at the posterior half of it. with his fore legs and mouth 
parts. The female arches her back and in a few minutes her posterior 
legs p;.e freed. She then backs out of the anterior half of the old 
skin, and copulation takes place imme!liately, sometimes even 
occurring before the female has had time to free herself entirely 
from the nymphal skin. The male crawls under the female from 
the rear, the latter elevating the tip of her abl!.nmen. The male 
clasps his front legs about her abdomen and his second pair of legs 
about her hind legs, and then curves the end of his abdomen upward 
and forward until it meets the end of the female's abdomen. The 
pair remain in this position for 10 ur 15 minutes. Parthenogenesis 
also occurs. A discussion of this will be found· on psge 52. 

FEEDXNG 

The young mites feed mostly on the lower surface of the leaf, 
since the feeding periods are relatively short and the periods of 

• FIGURE 9.-Btages in the hatching of the egg at the European red 
mite. X 100 

quiescence are usually passed on the lower surface, where there is 
more protection. Those found on the upper surface are usually 
in the depressions of the veins. The adult mites, however, feed 
indiscriminately on both surfaces. Observations made on mites 
feeding on apple (Rome Beauty) foliage in warm, sunny weather 
showed that about three-fourths of the adults were feeding on the 
upper surface of the leaves. In cloudy or rainy weather !Ilost..of the 
adUlts are found on the lower surface, 

EFFECT OF WEATHER 

Although the mites are most active during warm weather; their 
activity continues at lower tempe~atures than is the cas~ with mlmy 
insects. In one case a female mIte was seen to depOSIt an egg at 
8 a. m., when the temperature was 57° F., the minimum during the 
night having been 49°. In another instance copulation took place 
at 8 a. m., when the temperature was only 50°, the previous minimum 
h8;~ing been 42°. Extremely hot weather seems to hinder the develop
meht of the mites. From June 30 to July 3, 1924, the weather was ex
tremely warm, and maximum temperatures of 1,04°, 108°, 104°, and 
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1020, respecthT~ly, were recorded in the rearing shelter. These high 
temperatures c~used ~ higJler mortality among the mites under 
observation than occurred at other times. 

Very little webbing is spun by the mites, but they are able ,to 
cling tenB:cioUsly to the leaf surfa~es, and are not so eas~y washed 
9ff by rams or heavy sprays as J.S the ~ommon red spider. The 
webbing of the latter species is very easily washed off, and the mites 
and their eggs are carried with it. 

FIGURE IO.-Molted skins and empty eggshells of the European red mr~e on plum le"f 

SUMMER EGG DEPOSITION AND HATCHING 

The female mites begin to deposit eggs witlhin a day or two after 
emerging, in hot weather, whereas in cooler weather they may begin 
several days or a week later. Eggs are deposited on both surfaces 
of the leaves in about equal numbers. Counts of 755 eggs deposited 
on sLx Italian prune leaves showed that 358, or 47.4 per celit, were 
on the upper surface, and 397, or 52.6 per cent, were on the lower 
surface. These eggs are placed most commonly along the midribs 
and veins and near the edges of the leaves. Hatching occurs in the 
same manner as ",ith the winter eggs. 

, 
co 
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NUMBER OF GENERATIONS 

The number of generations of the European red mite occulTing 
aIUlually varies with the climate and season. Tragardh (29) reports 
that four geuerations occur in Sweden, and Gar.man (14) suggests 
that there are probably sbe in Connecticut. In. 1923, at Yakima, 
Wash., the temperature was below normal during April, May, and 
June, and slightly above normal during July, August, and September. 
Six complete generations of the mites occurred, and partial seventh 
and eighth genemtions. Some adults of the sixth and seventh 
generations deposited winter eggs, while others deposited SUID,lller 
eggs. No individuals of the eighth generation matured. 

In 1924 the average temperature in May was 60 above normal, and 
that in June was slightly above normal. Although the temperatures 
were practically normal for the rest of the season, the high temper
atures during May and June gave the mites an earlier start, and the 
sixth generation of 1924 began five days earlier than the fifth gener
ation of 1923, as is shown in Figure 11. There were practically 
seven complete generations; only a few adults of the sixth generation 
deposited winter eggs, and several individuals of the eighth gener
ation matured. 

On account of the relatively high mortality incidental to handling 
the mites, it was difficult to carry the progeny of any specific first
brood individual through all the succeeding generations of the season. 
However, this was accomplished in several instances in 1924, and 
Table 2 gives a recOj':d of these rearings, showing that there were 
actually eight successive generations in that season. In order to 
avoid complicating the table, only the dates of hatching for the various 
broods are given, together with the interval in days between these 
dates. This interval wafj not always the minimum, since some of the 
individuals emerged fl:om other than the first eggs deposited. 

TABLE 2.-Record of progeny of first-brood E'uropean red mites reared through 
8ucceeding generation8, 'Yukima, Wa8h., 1924 

. 'I 
~I ~I I~:\ I-;;;-j /-;;;- i:1lI .... l, cc:j ~ ~;'. Ipo" ~~"i ....First ;~: Second l~ i Third I~ IFourth '0 II Fifth ~ Sixth ~. Seventh ~ Eighth

brood, ;~.' brood, I;::' brood, i'"' brood, :all brood, '"' brood, brood 
date or ;Cl i' date or I"1 riate oC )Cl I date or t>; date or Cl date or date or 

.ratchlng I~ II hatching ~ I hatchlnlrl~ hatching ~ hatching ~ hatching 
o 1 h .~~!
Z l.:lij A f:S ~ .:l 
-r--j-lj--,-i--j-1----:---- ji''''·''r...... j
1 Apr. 16 12+ May 13 i18. May 31120 \ June 20 16 i July 6 22 July 28 331 Aug. 30 __ 
2L-_do____ 30 IMay 16 r June 3 22 i June 25 171 July 12 19 July 31 20 Aug. 20 19 Sept. 8
3!___ dO ____!301,___dO ____ 18, ___do____,22 Aug. 2 20 Aug. 22 24 Sept. 15 
4 Apr. 22 24ii---do. ___/23: June 8123 i-ju't~--r gpu't~-26-li~ Aug. 13 231 Sept. 5 1__ 

L' 1 

OVERLAPPING OF GENERATIONS 

Figure 11 shows graphically for 1923 and 1924 the approximate 
duration of each generation from the hatching of the first eggs to 
the death of the last adults. In 1923, owing to the cool spring, 
which made development rather slow, there was practically no time 
during the soason when there was more than the usual overlapping 
of the last part of one brood with the first part of the next. Be
ginning about June 10 there were two broods present for the rest 
of the season. 

In 1924 the abnormally warm weather in May and early June 
hastened the development Qf the early broods, with the result that 
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two broods werE( present continu~)Usly after Ju~e 1, and after June 
20 there were three broods practically all the tune. As.a result of 
this tht> infestation of mites was much more severe in 1924. than in 
1923. .As Table 1 shows, the infestation. on June 27, 1924, was 
more than three times as great .. 1l.S it was on July 12, 1923, these two 
dates occurring approximately' 10 days after th~ beginning of th(' 
fourth brood in each case. 1\ 

\\ 
DEPOSITION OF WlNT.ER EGGS 

Although. it .has been shown that the winter eggs of the European 
red mite hatch within a comparatively few days, they are deposited 
over a rather long period. Deposition oUhooe ~s begins about the . 
middle of August in the Pacific Northwest, and ;continues until cold 
weather kills the mites or causes the leaves to drop. In 1925 adult 
mites were still present on the few remaining apple leaves onNovem

......,...e/4 ~AY O/VN~ .....V4Y Ae/~ "r£,-,r£H4£.e t:X:T04&Al NO~H4£N 
~~'~_~~~_~_~_~_~_i~~~2~~_~_2_r_~~~. _~~~_ ~~-~, 

"" H&4WT6'YPEAUTV.eE 
--/.923 

,-/1'2-1'' ..., 
~,.. 

FIGURE 1l.-5easonal bistory o[ the European red mite at Y8krma, Wash•• 1923 and 1924 

ber 17. Winter eggs may thus be deposited over a period of three 
months. Individual females of the sixth, seventh, and eighth broods 
may deposit these eggs. It has been difficult to distinguish winter 
eggs from summer eggs in the rearing cells, but it was found that 
practically no eggs hatched that were deposited by certain females 
of these broods. This is taken as an indication that these were 
winter eggs, and that practically all of the eggs deposited by lillY 
female were either winter eggs or summer eggs. 

DISPERSAL 

The winter eggs are present on the twigs for about six months, and, 
being inconspicuous unless present in> large numbers, easily escape 
detection and are often carried to new localities on nursery stock. 
The winter egO's deposited about the calyxes of apples are also a possi
ble means of ilistribution, but the chances of starting new infestations 
from this source would be extremely smaH. 

During the growing season the mites are very easily transported 
from one orchard to another on the clothing of men working in the 

2336-29-3 
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orchards and on vehicles and farm.m&chinery. They are . also prob
ably blown considerable distances by hard winds, and they may be 
transported by irrigation water. It is conceivable, too, that they 
could be carned on birds' feet in the same manner as the young of the 
San Jose scale are carried. 

SEASONAL EUSTORY 
METHODS EMPLOYED IN THE SEASONAL-HISTORY STUDIES 

Detailed seasonal-history studies of mites have not been ~'ecordild 
to any great extent. Ewing (10) and McGregor (19) have made 
some studies of this charactfll' with the common red spider (Tetran
YChU8 telariu8 L.), and Garma.n (14) has made a few observations on 
the European red mite in Connecticut. The lack of extensive biolog
ical records is probably due to the apparent difficulty and tediousness 
involved in making them. 

In the biological studies at Yakima, Wash., fieldrec!>rdr were made 
at various times, but owing: to the overlapping of broods it was evident 
that laboratory studies were very desirable. It wa3 believed that 
detailed records could be obtained just as records have been made of 
the life history of the codling moth and other insects, and it turned 
out that these records were not so difficult to obtain as might be sup
posed. The rearing method suggested by McGregor (19, p. 22) 
looked promising, and this method, which consists of :rearing mites in 
individual cells on the leaves, was emplo~ed. Since McGregor 
described the apparatus only briefly in his bulletin, and several mod
ifications have been made to suit the conditions met with, a detailed 
description of the apparatus and methods employed in this work is 
given here. 

The rearing cell was made of ~-inch felt, white being the most 
satisfactory color, as the mites and eggs are more easily seen on it 
than on darker colors. This felt was cut into squares measuring 
approximately 1 ~ inches, and a round hole was punched in the center 
with a half-inch leather punch. Squares of celluloid were also cut 
to the same size and punched in the same manner. One of these 
was ~lued to each square of felt, and a bit of paper bearing a number 
was Inserted under the edge of the celluloid. A similar square of 
celluloid, but unpunched, was also used with each cell. These cells 
were attached to individual leaves on trees growing in the laboratory 
yard. The cell was placed on the leaf, with the punched celluloid 
above, the unpunched square of celluloid was placed below the leaf, 
and the whole cell was then clipped together with paper clips. (Fig.

!/ 12.) These clips were bent with pliers so that they could be clipped 
over the thick cells. In this way a small circle of leaf was exposed 
in the felt cell, and it was found that even with daily handling the 
leaves usually remained on the tree throughout the period of observa
tion. Occasionally a leaf turned yellow and dropped, in which case 
the mites were transferred to another cell. 

At first an attemJ?t was made to provide a cover for the cell by 
putting a narrow nng of sticky material about the opening and 
placing a cover glass on it, but this was tedious and unsatisfactory. 
It was necessary to remove the cover glass for each observation, and 
the condensation of moisture became too great ,vithin the cell. It 

" 
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was found that the mites could be kept within Lounds simply by 
the' ri~ of sticky material without the CQver $lass. The felt ltseH 
also deterred tlie mites from wandering. Occasional mites got 
ceught in the sticky material1 but the losses from this cause were few. 

0' 

, . 
FIGURE 12.-Rearlng cell used In biological studies oC the European red mite at Yaldma, Wash. 

The sticky material also prevented predacious enemies and other 
mites from entering the cells. . 

The trees used in the seasonal-history studies were young apple and 
pear trees that were growing in the laboratory yard. (Fig. 13.) A 

FIGORE 13.-:l:'~!'iI!g shelters used In me-history studies oC the European red mite at Yakima, Wash. 

frame was erected on the south and part of the east and west sides of 
these trees, and this was covered with sheeting. This was necessary 
in order to break the wind, which otherwise would have whipped the 
cells off the trees, and to prevent the direct sunlight from striking the 
cells, as it was found that the section of leaf in the cell very soon 
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burned(6roWD, if exposed to the hot sun~ The northside and the 
. top were left entirely open, and ·()penin~· a foot wide were left betw~en 
the~cloth: and the grounrl for. ventilat.!on.Temperat'ureawithiu the 
shelter were cQmparable to those outside" as recorded by thermo-· 
gr~phs. .' 

The mites were placed in the c~lls by means. of fine needles, A'" 
fine insect pin was shlU'pened on an oilstone, the pointed end bent at 
r!ght ~ngles for about an eightho£ 1m inch, the head removed, and 
this gnd thrust into a cork of convenient Size. The '\mters used this 
needle inpreference to a camel's.-hairbrush, though tlie lattel'may be
used. . . I) •·. 

In order to get definite individu.al records, newly emsrged<:.mites 
were placed in the cells, one individual to a. cell'; Approximately 
100 cells were used for each brood. Observations were made daily, 

~-~~ 

FIGURE H.-Diagram used in recording incubation period of eggs of 
the European red mlte at Yakima, Wash. Orossed dots represent 
eggs thet hatched, with day of deposition and day of luItchlng 
r-;iparated by a dash; dots in circles represent eggS tbat falIed to 
ilBtch. with day of aeposition 

usually early in the morning,. especially in hot weather,and a record 
was made of the quiescent periods and of the molts. When a mite 
became adult, ita sex was recorded. Hit was a female, it was allowed 
to remain in the cell, and a record of the oviposition was obtained. 
If the mite was a male, it was either transferred to a cell containing a 
newly emerged female, or was left in the original cell by itself, a 
longevity record being made in either case. 

An enlarged diagram was made of each cell, the principal veins 
being sketched in, and as the eggs were deposited their positionS' were, 
marked on this diagram, together with the date of deposition, (Fig. 
14.) The date of hatching was subsequently recorded, and in this 
way it was possible to get accurate records of the incubation period, 
as well filS of the total number of eggs deposited and the J>erc(lntage 
hatching. The young were usually removed from the cells as they 

http:individu.al
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All obserhatched, whether or not they were used in further work. 
vations were made with 'a binocular microscope having a small 

vulcanite fork for a stand. This microscope was light enough to be 

held in one hand, the cell being held in the other while the observation 

was made. The No.2 oculars and the 0.0 objectives were used. 

FIELD s'rUDIES 

Observations on the condition of the mites and the relative abun

dance of the various stages were made at different times in orchards 

at Yakima, Wash., as a check on the laboratory studies. 
In 1923 hatching of the winter eggs was observed in some numbers 

in the orchards on April 16 to 19,and it was practically over by the 

23d. On April 25 many of the nymphs were ready for the secondmolt. 

On May 2 .0. survey was made which showed that there were no 

larvae, and that approximately 23 per cent of the mite!? were proto

nymphs, 48 per cent were deutonymphs, and 29 per cent were adults.
On May 16 manyA few second-brood eggs were also ·observed. 

summer eggs were found, but few adults were present;. a few of 


the eggs were hatching. On May 18 a count was made, and 9 


adults, 360 eggs, and 10 young were found. 

In 1924 the winter 'eggs were hatching April 10 to 19. On May 

2 a few second-brood eggs were observed, the first brood of mites 

being mostly adult. On June 1 to 4 observations showed practically 

no mites except adultg of the second generation. There were also 

mltny third-brood eggs and an occasional newly hatched larva. 
In 1925 the winter eggs began hatching April 10 and continued 

By April 28 most of the mites were .hatching until about April 18.
adults or quiescent deutonymphs, and on April 29 a few second

brood eggs were found. 
LABORATORY STUDIES 

Detailed seasonal-history studies of the Euro~ean red mite were
The studies in 1923conducted during the seasons of 1923 and 1924. 

were not so complete as in 1924, and detailed results are given in 

this bulletin only for 1924. Summaries of the more important life 

phases for both 1923 and 1924 are given on page 51 and in Tables 

56 and 57. In these tables a generation is considered as beginning 

with the egg stage and ending with the adult stage. 

THE FIRST GENERATION 

HATCmNG OF WINTER EGGS 

In 1923 several twigs bearing winter eggs of the European red 

mite were a'l:amined daily, and the number of eggs hatching was 
Most of the eggs hatched April 16 to 19, inclusive, alrecorded.

though the total period of hatching ranged from April 14 to April 23, 

as shown in Table 3. 

TABLE 3.-Hatching of ;winter eggs of the European red mite, Yakima, Wash., 1928 

NumberI
--
Number i'

," 

Date f bO~t~t';d I Date , bO~t~~ 
j--_.

--------~~,,"---,. 19______________________ , ___________ ' 31
14___ ------------------------_------! 1: 

, 

11Apr.Apr. 15_____________ •____________________, 3! Apr.Apr. 20_________________________________ -': 

___________________________ '


Apr. IB__________________________________ ! 10 Apr. 21 _ 8 

Apr 17 ' 3437 " AAPprr•• 22- . 
oj 

23- :::_:__-=_:__--.-__--_-_-_-_-__-_-_--_-_-_-_-_:-_-.-_-_-_-_-_-_-_' 2
Apr: IS::::::::::::::::::::::::::::::=:::: 
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IMMATURE STAGES OF. THE FIRST BROOD, 

'LENGTH OF THE LARVAL PERIOD 

The length of the larval period of 108 individuals of the first brood 
is given in Table 4. It averages 4.99 days, the maximum being 8 
days/and the minimum 3 days. 

TABLE 4.-Length of larval period of European Ted mites of the first brood, Yakima, 
Wash, 19~4-

! Number of days 

Feeding Quiescent TotalSex INumber 

To- Aver· Max· Min· To- Aver· Max· Min· To- Aver· Max· Min
tal ,}Ige imum !mum tal age !mum !mum tal age !mum Imum 

1'4418•• __.........__ • 
 '%1 70 2.69 2 60 2.22 1 130 4.81 6 3 
Fem41e.............. 60 144 2.88 4 2 109 2.18 4 1 253 6.06 8 3 
" " BOUlsexes........... 108 294 2.72 ~ 1 245 2.'%1 4 1 539 4.911 8 3 


LENGTH OF THE NYMPHAL PERIOD 

The length of the nymphal period of the first brood, including the 
protonymph and deutonymph stages, is shown in Table 5. For 77 
individuals the average length of this period was 7.45 days, the maxi
mum 10, and the minimum 5. 

T{,BLE 5.-Length 0/ nymphal pe~iod 0/ European Ted mite8 df the first brood, 
Yakima, Wash., 19114-

PROTONYMPH , 

Number of days 

Num· Feeding Quiescent Total&x bel' 

To- Aver- Max· Min· To- Aver- Max· Min· To- Aver- Max· Min· 
tal age imum Imum tal age imum !mum tal age /mum /mum 

Male................ 25 34 1.36 3 1 41 1.04 4 1 76 3.00 6 2 
Female.............. 62 83 1.60 3 1 92 1.77 4 1 175 3.37 6 2 
Both sexes••• __ ._.... 77 117 1.62 3 1 133 1.73 4 1 260 3.26 6 2 

DEUTONYMPH 

6 a 
3re~8::::::::::::::1 ~ I g: IU~ I gal ~ 1'1~ I;: g: I ~ I ~ IJlI u: I 6 1Both sexes... __••••.• 11 128 1.66 1 196 2.66 4 1 324 4. 21 6 3 

~___L__~~~~__~.__~__~__~__~~~_ 

COMBINED TOTAL 

6 
Bothsexes__ • ___ ••.__ 77 -- •••• ___••_' __· •• _1_.....,..• ••• -'-"'T"'-' "'-" 574 7.45 10 5 
=':lie::::::::::::::1 ~ 1::::::I::::::(:::::=1::::::/::::::I::::::/=:::::jl::::::1 m 1 ~:;~ 1 fg 1 5 
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A.DULTS 01' THE nBST .8ROOD 

OVIPOSITION 

Oviposition records of adults of the first brood given in Table 6 

show that there was an. average of 2.28 days before oviposition, 9.94 

days of oviposition, and 10.97 days from emergence to last oviposi

tion. An average of 26.0a. eggs was deposited by each female. 

TABLE 6.-Oripoailion by JemaleBi1( .tM firat Moj,d oj the EU'fopean red mite, 
Yakim!i~ Wash., 1984!

\~ -\-. ":.-:: 

Number of days

1------,-----.------1 N~ 
, From emer. of eaa 

Days Before ovi. Of ovi.gence to .de~:"
position last ovi· bidlr:ltlon
{47Indl·
viduals) ~=) ~:Xf. vid~

. vidua1s) Y 

107 328 362 8W
Total•••_.............................................. 2.28 9.114 10.97 26.03

Average................................................ 5 22 23 sa

Muimum............................................. 10

MIDim;::!ll.............................................. 1 3 4 


LE:rmTH OF LIFE OF ADULTS 

Table 7 shows that males of the first brood lived 8.36 days, on 

the average, and females lived an average of 12.11 days. 

TABLE 7.-Length oj liJe oj adults oj the firBt brood oj the European red mite, 
Yakima, WaBn., 1924 

Male Femala 

14 35
Number of indlvidual!l.............................................................. 117 424


8.36 12.11I~~eieiiiih·ofifr3:::::::::::::::::::::::::::::::::::::::::::::::::::::::::ro~:: 15 2Ii
Muimum length of llCe.......................................................do.... 

4 4

MInimum length of life.......................................................do.... 


LIFE CYCLE OF THE FIRST GENERATION 

Tables 8 and 9 give the life cycle of 26 male and 51 female mites, 

respectively, of the first brood. The average number of days from 

the hatching of the eggs to the molting of the male deutonymphs 

was 11.69, while in the case of the females it was 12.88, or a little 

over a day longer. To this should be added 2.28 days, which is the 

period before oviposition, as shown in Table 6, making a total of 

15.16 days as the complete life cycle from hatching of the winter 

eggs to the deposition of the earliest first-brood eg~. These tables 

do not inclurle the incubation period, since these Individuals came 

from winter eggs, and the date of oviposition was not known. 
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TABLE S.-Lile cycle olse males olthejirst brood oj the Eu.ropean red mite, Yakima, 
.': Wash., 19SJ,. 

I Date of nymphalDate of- Length of. stages In dayamolts 

Nu. ]1--0--\-I---:--I-~~~-
Hatch· Larval Proto- Deoto- L al Pro~ Deoto· T tal

Ih Ing molt nymph nymph arv nymph nymph 0 

----~.. J ----.-
1•••••••••••••••••••••••••••••1Apr. 16 Apr. 22 Apr. 2T~lApr) 30 6 5 3 14 
2•••••••••__ •••••••••••••••••••••do•••••••do.......do•••• _••do.... 6 5 a 14 
3•••_._ ••••••••••_•••_••••_... Apr. 21 Apr. 26 Apr. 28 May 1 5 2 3 10
4___ • ______ • __ ••_._. __ •• ________.do.___ •••do._ •••__ do_. __ ._.do___ • 5 2 3 ' -10 

t:::::::::::::::::::::::::::E~i:::: :~it~~ :~!~:~: :~§!::;: g ~ i H
8_.____ • ___._.________._.____ Apr. 22 Apr. 25 Apr. 28 May 4 a 3 6 12 
I!__ •___ ••••___ •___________ •______ib___ • Apr. 27 Apr, 29 May 3 5 2 " 11 
10____• ________________•__ ••____.do__ .: _._do____ •__do_______do____ 5 2 " 11 
ll~__• _____ ._••_.__••••______: _._do",___ Apr. 28 May 2 J May 6 6 4 4. 14 
12__ •• __ ••__ ••____________ ~_.____do••~_ Apr. 29 May 1 i May 5 7 2 4. 13 
13___ •___ ••__ •___ •• ______ •____ Apr. 23 Apr. 28 Apr. 30 IMay 3 5 2 3 10 
14-'__• _________ •________________.do______.do__ • ___.do____ May " 5 2 4 11 ., 
15___ •••_________ • ________ • _____.do___ .'--.dcl.___ May 2 May 6 5 4 " 13 
16_________ •_______________ •• ___.do.___ Apr. 29 __ .do____ May 8 6 3 6 15 
17__ •_________________________ Apr. 24 Apr. 28 May 1 May 4 4 3 3 10 
IS___________..____ • _________ • __.do______.do_______do____ May 5 4 3 4 11 
19______ •____ •_______________• ___ do____ Apr. 29 May 2 May 7 5 3 5 13 
20______ •_____________ •______ • __ .do____ • __do__ • ____do_______ do____ 1\ 3 5 13 
21.....__________________________do _______ do____ May 3 May 8 5 4 145122•• _____________ • ____________ Apr. 25. Apr. 28 Apr. 30 May 4. 3 2 " i 9 
23_._____________________________do••_____do____ May 1 May 5 3 3 " I 10 
24_________ •___________ .______ Apr. 28 May 2 May 6 May. 9 " " 3 I 11 
25___..____________.._________ Apr.. 29 __ .do____ May 4 May 10 I 3 2 6, 11 
26_________________•__________ .~.do---. __.do.. __ ¥ay 7 __ .dll____~--5-~~. 

I~~%ge.:::::::::=::::::::::::::::::::::::::::::::::::::::::::::! 4~~ 2. ~ 3~~! 11~~Maxlmwn________________________ •___________• __ •___________ •__ .- 7 5 6 ' 15 
Mlnimwn____ ..______••_______________ • ________________ ______.i 3 2 3. i .9.~ 

TABLE 9.-Life cycle of 51 females of the first brood of the Eu.ropean red mite, 

Yakima, Wash., 19S4-


Date of -rDa~::~ymPhal I Length of stages In days 
I___"'--_~! molts _ 

No. 
Hatch- Larval! Proto- Deuto- Larval Proto- [ Deuto-! Total 

Ing molt nymph nymph nymph nymph; 

-----.. -.' --------------1- ------1---
L.____ •• _____ •__••••__ • ______ Apr. H Apr. 20 ."-pr. 26 Apr. 29 4 6: 3 '1 13
2______ • __________________ • __• __ .do____ Apr. 22 __ .do_______do____ 6 4 ; 3 13 
3__..____________________________do____ Apr. 23 Apr. 27 May 1 7 4. i 4. , 15 
4•. ----_____ • ____________ .--.-- __ .do______.do____ --.dO----r---dO---- 7 41 4. j 15
5_________________• ______________do__ __ Apr. 22 Apr. 28 May 2 6 6 4. . 16 
6__________________• ____ ••____ Apr. 17 Apr. 23 __ .do____1May 1 6 5 . 3 . 14 
7_____________________________ Apr. 19 Apr. 24 ---do----l•••do--.- 5 4. , 3 12 
S_____________________________ Apr. 20 Apr. 26 Apr. 29 May 2 6 3 ; 3 12 
9__ • __________________________ Apr. 21 __ .do____ • __do____ .--.do..-- 53! 3 11 
10____________________________ Apr. 22 ___do_______do~---1 May 4 4 3 , 5 12 
11__..____.._______..._______ ••__do..__ Apr. 27 __ .do.. __ May 3 52! 4. 11 

~~::::::=::::::::::::::::::::: :::~g:::: :::~g:::: :::~g:::: :::~~:::= ~ ~ I : n
14______________________________.do.._____do. ______do_______do..__ 5 21 4. 11 

15..___________________• ______I__ .do_______do____ Apr. 30 __ .do___ • 5 3 3 11 

16____ •• ____________.._______ • __ .do•• __ •__ do_______do___ • May 4 5 3 ~ <1 12 

17_____ • ________...__ • _______.!.j __ do_______ do______.do______.do.. __ 5 3 ; 4. 12 

lS..__________________________,__ .do____ Apr. 28 May 1 May 6 6 3 . 5 14 

19._____________•• ____________\__ .do... _ • __do.._. ___do____ May 7 6 gj 6 19 

2(l.__•___• ___________________.I___do.._____do_______do____ ._.do____ 6 . 6 1 

2L________ •_____..___________ !___do____ Apr. 29 May 2 __.do____ 7 3 5 15 

22_______ • ___________________ +_.do_______ do______.do.. ____ .do____ 7 3 5 15 

23----.-----.----------------- --.do---- ...do______.do_______ do____1 7 3 Ii 15 

24••__________________________ Apr. 23 Apr. 28 Apr. 30 May 4 I) 2 4 11 

25______________ • ____..._________do••• ____do..__ May 1 J'vIay 5 5 3 4. 12 

26___• ________________ • ______ .__ .do._•• Apr. 29 May 2 May 7 6 3 5 14 

27•••• _________________ • ____ .-\-_.do. _____.do.. __ •__ do.. __ May 8 6 3 6 15 


I
:::::::::::::::::::::::::::::!:::~g:::: :::~g:::: :::~g:::: :::~g:::: g ~ g l~
30__..____ • ___ .~ _____________.: ___ do__ __ Apr. 30 May 4. May 9 7 4 5 • 16 

http:23----.-----.-------------------.do


TABLE 9.-Life cycle of 51 femal88 of the first brood of the European red mite, 

Yakima, Wa8h., 19S4-Continued 


Date of nymphalDate of- Length of stages in daysmolts 

No. 
Hatch· Larval Proto- IDeuto- Larval Proto- Dento- Total 

lng molt nymph nymph nyWph nymph 

------_.. _-,--------------~----
31______________ , _____________!Apr. 24 Apr. 28 May 1 May .fo 4 3 3 10 
32. ____._••__ •___ • ___ ••__ •_______do__ •• Apr. 29 May 2 May -il 5 3 4. 12 
3a---------------------.------I---do---- ---do----l---da---- May 7 1334..___________________ • _________do_______do_______do_____ 55 33 55 IS~-dO----

35.._.________________.._________do_______do_______do_______do_.__ Ii 3 5 13 

~~::::::::::::::::::::::::::~:C::~~:::: :::~~:::: :::~~:::: -M~;--8- ~ -4~'I: ~ t~38___• _______________ ._.___• __ \___dO_______do____ May 3 _..do____ Ii Ii 14. ,'i. 
39...___ .....__ ....... __ .... ___ .. _________.. do.. ___ Apr. 30 ___do_... _____do____ 6 3 t 5 14 ,~.

40___ •________________________! Apr. 25 Apr: 29 May 2 May 6 4 3 ! 41 11 

!~'----·-----------·----------I-Xg~-26----~~---T-~~---- M3~ 7 ~ g\ g ~~ 
4S::::::::::::::::::::::::::::/_..dO____ :::do::::;:::do:::: :::do:::: 3 3j Ii 11
4.4 _____ • ________________ •________do__ ._ Apr. '30 I May 3 May 8 -4 3 5 12 
4IL._. ______ •____ ._.____________.do_______do____ J___ do_. __ May 9 -4 3 6 13 
46_____ .,,___ •____ • ____ • __ ...____.do_______do____,___do••___._do____. 4 3 6 13 
47._____ ! __ . _____ . ___ . ___ . ____ Apr. '¥l May 1 I---do---- May 8 -4 2 5 11 
48_. __ .:,.____ • ___ • ____ • __ .____ Apr. 28 May 2 I May 7 May 10 '" 5 !1 3 12 

~:::::~:=:=::=::::::::=::=::: :::~~:::: :J~::::;:J~:::: :J~:::: : !I I }~-------,---~Total._________________________________________________ ---------- 262 169 I 226 857 
Avemge_____________ • ____ •__ •____ ••____________ ••___••___________ 5.14 3.31 4.43 12. sg 

~:t:~::::::::::::::::::::::::::::::::::::::::::::::::::::::: i gIg ~g 

THE SECOND GENERATION 

EGGS OF THE SECOND BROOD 

TIME OF OVIPOSITION 

The time of deposition of the second-brood eggs is shown in Figure 
15. The first eggs were deposited May 1, the maximum oviposition 
occurred May 11, and the last egg was deposited May 31. 

LENGTH OF INCUBATION 

The incubation period of 961 second-brood eggs averaged 8.29 days, 
the maximum being 15 and the minimum 6, as is shown in Table 1~. 

T.\BLE to.-Length oj incubation period oj 961 egg8 oj the second brood of the Euro
pean red mile, Yakima, Wash., 19114 

Number NumberLength of perlod Length of perlodof eggs of agp 

6 days____ •____ •__________________ •____ __ 12 12 days_____..__ ._•••_•••••••_..__ ••__ ._. 14 

~ U:I:~::::::::::::::::::::::::::::::::: 3 
1 

7 days__._.____ ••_______________________ • 

167 15 days••___ ••___••___••___•••_.__•••••__:10~~::::::::::::.:::::::::::::::::::::::days••____ •_____________________ •____ _ 1 
75 Average, 8.29 days.11 days__•__ ..___ •__ •___ •_. ____•________ _ 52 

TIME OF HATCmNG 

Figure 15 shows that the second-brood eggs began hatching MaJr 18, 
that the maximum hatching occurred May 19, and that the last 
occurred June 6. 

2336-29-4 
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FIGURE 15.-Diagram showing the rate of egg deposition and the rate olhatohing of broods of the European red mite durlns the. seasQn of 1924 at Yakima, Wash. 
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IMl\fATUBE'STAGI!:SOF THE SECOND BROOD 

LEN.GTH OF THE LA:itVAL PERIOD 

In the second brood the average larval life was 2.li8· days, th6~' 
maximum 4, and the. minimum 2, as shown in Ta.ble 11. . 

TABLE ll.-,Length of larval period of European Ted mites of the 8econd brood, 
. Yakima, Wash., 191M . 

Number or days 
.-5 

Num· Feeding Quiescent Total
Sex ber 

. To· Aver. Max· Min· To- Aver· Max· Min· 
tal age im.umimum tal ageimum imum tal age um imum~ A-r~Mm. 

-------_._-- --------
Male................! 49!--; 1.16 2 1 66 1.35 J3 1 123 2.51 4 2 

Female.............. 29 40 1. as 2 1 4211.45 2 1 82 2..83 <I 2 

Both sexes........... 97 120 1.24 2 1 130 1.34 3 1 25012.58 <I 2 


LEN.GTH OF THE NYMPHAL PERIOD 

The length of the nymphal period in the second generation is given 
in Table 12; the average was 4.63 days, the maximum 7 ~ and the 
minimum 3. 

'I'ABLE 12.-Lellgth of nymphal period f.'i European red mites of the second brood, 
Yakima, Wash., 1924 

PROTONYMPH 

Number of days 

Num· Feeding Quiescent TotalSex ber 

To- Aver· Max· Min· To- .A ver· Max· Min· 
tal age imum imum tal age imum imam tal age imum imam~A-r-
-: 1.00 --2--o!-; 1.13 --2 --0Mala................ 45 96 2.13 3 1 


Female.............. 26 29 1.12 . 2 1 35 1.35 3 0 64 2.46 4 1 

IJoth sexes ........... 71 74 1.04 2 0 86 L21 3 0 160 2.25 4 1 


I 

DEUTONYMPH, 

Male................\ 
 45! 45!I.oo I o 31 1.19 2 
Both sexes..........., 71 77 L 08 o 92 1.30 1 
Female.............. 26 32 1.23 o! 61 [1.36!
~ ! 2 

COMBINED TOTAL 

3Male................! 45!......!......\1......!......!____..!__....!......!..."'~l 
 127 4.88 3 
Both sexes.........__ 71 ....__ ............., ......._......" ......., .... 329 4.63 3 
Female.............. 26 ......._."........., ............... """ ...... 20214.49! 


, 

ADULT'; OF THE SECOND BROOD 

OVIr081TION 

The females of the second brood deposited an average of 34.51 eggs, 
the average interval before oviposition being 1.68 days, the period of 
oviposition 15.24 days, and the total average period from emergence 

http:20214.49
http:25012.58
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to the .last oviposition'15.M days, as Table 13 shows. The total of 
91 eggs deposited by one female is rather. unusual, though several 
females depo,~ited over 80 eggs. . ",,' . 

TABLE l3.-0viposition by Jemale80f the '8econd broo(l.'oJ the European red mite, 
Yakima, Wa8h., 19f84· " 

Number of days

1----".----,..----1 Number 
. ofeggs

From erner· deposited,
Days Before ovl· Of ov!· gence to b 37 ' 

position position last ovl· Jdi. 
(41lndi· (3Tlndi· position viduais
vidilals) vlduals) (37 indl· ., 

vlduals) 

. ·TotBl._. _________________________ ••_____________ ~ ___ •__ 
69 564 586 1,277 

1.68 ..15.24 1. 15. il4 34.51 
. , 

Mlnlmum.r_______ ~_______ ~------------c.----~-:L---.-- t . 5 5 7 
trv=~:::~::::::::::::::::::::::::::::::::::::::::: 4 32 33 91 

LE',IfGTH. OF LIFE OF ADULTS 

The males of the second brood lived an average of 15,29 days 
and the females 17, as is indicatedJin Table 14. , 

TABLE 14.-Length 'oj life oj adult8 of the second brood oj the European Ted mite, 
. Yakima, Wash., 19f84 . . 

Number of ____ •________ • ________________• _______________________________IndiV!dutlL~ 

TotaL_____ •_______________ c_______________________________________________._days__ 39 
663 
17tri:':~~~rn~~ ~f~fro:~:::::::::::::::::::::::::=:::::::::::::::::::::::::::~~:::: 34Minimum length or lirec_________________ c______________________.----•_______ .do___ _ 4· 

LU:E CYCLE OF THE SECOND GENERATION 

The complete life cycle of 47 males and 2() females of the second 
brood is given in Tables 15 and 16. The average life cycle was 15.5.4 
days for the males and 16.08 days for the females, to which must be, 
added 1.68 days, the period before oviposition, making a total of 
17.76 days for the complete life cycle oftne second generation. 
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.'TABLE 13.-Life cycle of 47 mala of the 8econd blood of the European rid mite, 
: ,Yakima, Wa8h., 1924 

.; 
.-."~---

Date ot nymphalDateot- Length ot stages In daysmolts 

No.,-- 

Eggdep- Hatch- Larva\ Proto- D.uto- !'rota- Deuto-
Egg Larval TotalIng molt nymph nymph nymph nymphosltl~.ll . -.-----------
L _________ 

aray 13 May III May 16 _ May 18 12 2 1 2 17
2__________ May 1 ___do____ ___do____ ___do____ __do____ 
3__________ May 2 ___do____ do____ 11 - :2 1 2 16 

May 3 Ma,-17 May 19 10 :I 2 :I 16 
4,. ___ ----__ May 7 May 15 May 17 May 19 May '21 8 2 2 2 145"_________ 

May 21 ___do 2May 9 Jday 17 May 19 May____ 23 8 2 2 U6__________ ___do____ ___do____ _ do____
May: 20 8 3 1 2 It __ ~d!l 


8__________ ___ do____ ___do____ ___do____ _ May __do____ 22 
~ 

May __do____ 24 8 
a 
3 :I 2 15'
7~ do~_________ ___ ___ ~__do_ .. __ 

8 2 2 Iii9._________
10_________ ___ May ___ 10 May 16 May 18 May 20 May 22 6 2 2 2 12do. May 17 May 21 May 23 7 :I :I 2 13 
12_________ ___do____ ___do ____ ___do____ ___do____ 
11 _________ ___do____ May 19 ___do____

May 18 May 20 May 22 8 2 2 1 13 
13_________ ___do____ ___do____ ___do ____ __ .do____ ___do____ May 24 8 :I 2 :I U 
14_________ ___ do____ ___do____ ___do____ ___do____ ___do____ 8 2 2 2 14 
15_________ ___ do____ ___do ____ ___do____ ___do. ___ __.do ____ 8 2 2 2 If 

8 2 2 2 U, ___ do____16_________ May 20 May 24 May 27 May 31 10 4 3 4 21.17.________ ,
18_________ , May __ ____ 11 May 19 May 21 May 22 May 24. 8 2 1 :I 13do ___do____ ___doc ___
19 ___ doc ___ ____ ____ May'do 23 _ May __ 2Ii 8 2 2 2 U _________ ___ do ___do ___ ____ __do ._ 

8 2 2 2 1420_________ ___ do____ ___doc ___ ___do____ ___do____ ___do_.- 8 2 2 :I 14 
22_________ ___do____ ___ do ____ ___do____ ___do____ : __do____ 
21 _________ ___ do____ ___do____ ___do____ ___do____ 

May 26 8 2 2 3 IIi· 
23_________ ___ do____ ___ do____ ___do____ 8 2 2 3 15 

___do____ ___ do____ ___do____ 24_________ May 22 May 2Ii 8 3 1 2 14 
25_________ ___ ____ May 24 _ May ____ 27 8 3 2 ·3 16 ___do____ do ___do____ __do 
26_________ May 20 ___do____ ___do____ 9 2 2 3 16 ___do____ ___do____ 


___do____ ___do __do
27_________ ___do___ ____ ___do ____ _ May ____ 28 9 2 :I 

H 
17 

28_________ ___ do____ ___do____ ___do ____ 9 \ 2 2 17~ 

May 13 May 27 7 '2 2 1429_________ ___do____ ___do____
30_________ ___do ____ ___ do____ ___ do____ ___do ____ May 21 May 21 May 2Ii 8 2 2 14 
31______·___ ___do____ ___do____ ___do____ ___do____ May 28 8 2 2 15 
32_________ ___ do____ ___do____ May 29 8 2 2 16 
33_________ May 24 Mal" 27 May 30 8 3 3 17 ___do____
34..________ ___do___._ May 22 May 25 May 28 May 31 9 :& 3 18 
35_________ May 23 ___ Maydo____ 24 May 26 May 29 13 1 2 16 

May ____ 14 May 22 do____ May __ ____ 30 8 3 il'36_________ ___do ___ May 27 _ do 2 16 ___ do____ ___do____ 8 2 3 3 16 
38_________ May 23 May 26 May 30. :rone 1 9 3 4 2 18
37_________ ___do____ 

___do____May 15 May 24 May 29 May 31 9 2 3 2 16 
to_________ ___do____ ___do____ 
39_________ ___ do ____ ___ do____ 

May 27 May 30 :rone 1 9 3 3 2 17 
41.________ May 28 May 31 :rune 2 9 4 3 2 111 ___do____May 16 ___ Maydo 25 May 30 :rUDe 1 9 3 2 2 1642_________ ___do ____ ___do ____
43 ____ do ___ May____ 31 :rnne __do 2 9 3 3. ·2 17_________ ___do ___ ____ do _ ____ 

do May 29 ___do 9 4 2 17 ___ ____ ____ ' 2 
May 27 1 11 2 17«--------- May 30 ___ :ronedo____ 3 145_________ ___do____ ___ do____46_________ :rune 3 3 2 2 ------17

47_________ May 20 May 31 :rune 2 lone 4 lnne 6 11 2 2 2 
May 22 :rUDe 2 :rune • lnne 7 :rune, 10 .11 2 3 3 19 

TotaL __________________________________________________ 
Average _________________________________________________ 112 101 112 1715 

~Maxlmum_____________ ________________________________ 8'.63 • 2.38 2.15 2.38 )5.114 
MInlmum_____________________________________________ 12 4 4 4 21 

6 1 1 1 12'""I 
1 46Indlvill.uals. 
\ 

http:osltl~.ll
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TABLIIl 16.-Lile cycle 01 S61emales 01 1M aecona brood 01 the European red mite,
Yakima, Waah., 1924 . 

Date or nymphal Date or- Len&th ot stages In danmolts 

No. 
Bill dep- Hatch· Larval Proto- Deuto- E Larva\ Proto- Dauto- T tal 
osition iDe molt nympl1 nymph D nymph nymph 0 

---·I-------------------~---

I .......... May 3 May 13 May 15. MelY 11 May 19 10 2 2 2 16 
2•••••••••• May 6 May 16 May 18 May 20 May 22 10 2 2 2 16 
3•••••••••• May 8 •••do •• _ • •••do ••••• •••do••••• •••do._•• 8 2 2 2 14 
4•••••••••• •••do ••••• •••do_••• May 19 May 21 May 23 8 3 2 2 15 
5•••••••••• May 0 •••do ••••• May 18 May 20 May 22 1 2 2 2 13 
6._•••••••• •••do••••• May 11 May II) May 21 M&y 23 8 2 2 2 14 
7•••••••••• •••do••••• •••do••••• May 20 •••dO._•• •••dO._•• 8 3 1 2 14 
8••••••••~. May 10 •••do_••• May 19 •••do••••• •••do__• 7 2 2 2 13 
0•••••••••• •••do••••• •••do••••• •••do_••• •••do._•• •••do_•• 7 2 2 2 13 
10••••••••• May 11 May 19 May 21 May 23 May 25 8 2 2 2 14 
11•••••• __• •••do ••••• •••do••••• •••do••••• •••do._•• May 2iI 8 2 2 3 15 
12••••••••• •••do••••• Mfty 20 May 22 May 24 May 28 9 2 2 4 17 
13••••••••• May 12 •••do_••• May 23 May 25 •••do._•• 8 3 2 3 16 

:u 1·1.•••••••• May 13 May 21 May 24 May 27 May 30 8 3 3 3 17 
15••••••••• May 14 May 22 •••do~•••• •••do_••• May 31 8 2 3 4 17 
16••••••••• •••do••••• May 23 May 26 May 30 June 1 9 3 4 2 18\ 

"17••••••••• •••do ••••• May 24 May 27 •••do._•• June 2 10 3 3 3 19. 
18••••••••• May 16 May 23 •••do ••••• May 29 June 1 8 4 2 3 17 
19••••••••• •••do ••••• •••do__•• •••do"•••• May 30 •••do_•• 8 4 3 2 17 
20••••••••• •••do ••••• •••do••••• •••do~_•• •••do._•• June' 2 8 4 3 3 18 
21••••••••• •••do ••••• •••do_••• •••do ••••• May 31 .~.do_•• 8 4 4 2 18 
22••••••••• •••dD••••• May 24 •••do._•• _••do_~. •••do••••• 9 3 4 2 18 
23~ •••••••• May 16 •••do ••••• Mlly28 ....do._•• •••do••••• 8 4 3 2 17 
24••••••••• •••do••••• May 26 May 30 lunD 1 lune 3 10 4 2 2 18 
25••••••••• May 18 May 25 May 29 May 31 June 2 7 4 2. 2 15 
26••••••••• May 22 lune 2 lune 4 luue 7 lunB 10 11 2 3 3 19 

TotaL••••••••••••••••••••••••••~•••••••••••••••••••••••• 218 73 M 63 418 
8.38 2.81 2.46 2.42 16.08t!=~::::::::::::::::::::::::::::::::::::::::::::::: 11 4 4 4 19 

Minimum••••••••••••••••••••••••••••••••••••••••••••••• 7 2 1 2 13 

THE THIRD GENERATION 

EGGS 011' THE TWO BROOD 

TIMII 01' OVIPOSITION 

Third-brood eg~ were deposited from May 21 to June 26, the 
maximum depositIon occurring on June 2, as IS shown in Figure 15. 

LENGTH OF INCUBATION 

Incubation ~ecords !If 1,24~ third-brood eggs are given in .Table 17. 
The average mcubatlOn penod was 10.04 days, the maxnnum 15, 
and the minimum 6. 

TABLE 17.-Length of incuba!ion period of 1,S# eggs oj the third brood oj the 
European red mite, Yakima, Wash., 19S4 

Number lNumberLength or period LenKth or periodor eggs DreW 

:6.~)'8••••••••••••••••••••••••••••••••••• Ii 12 days•••••••••••••••••••••••••••••••••• 70 
7 days.••••••••••••••••_.~••••••••••••••• 14 13 days•••••••••••••••••••••••••••••••••• 17 
8 days._•••••••••••••••••••••••••••••••• .57 14 days•••••••••••••••••••••••••••••••••• 2 
9 days.•••••••••••••••••••••••••••••••••• 15 days•••••••••••••••••••••••••••••••••• 1~ 

10 days•••••••••••••••••••••••••••••••••• 498 Average, 10.04 days. 
11 days•••••••••••••••••••••••••••••••••• 298 



.i 

'''','':''''0' ~ ,~. ".-",",,~~~ ", .~" 
. ~ !~ 

BIOLOGY OF TIlE EUBOPlIIAN BIlD. IIITE 

These eggs hatched from May 31 to July 5, as is. shown in Figure 
15, the period of maximum hatching being from June 12 to 16. 

IMMATURE STAGES 0" TBB TBIBD BROOD 

LliINGTIl OI'TBE' LAllVAL PIlJUOD 

Table 18 gives the average length of the larval period of 110 indi
viduals of the third brood as 2.65 days, the maximum 4, and the 
minimum 1. 

TABLliI18.-Length of larual Period 0/ European red mitao/tMthird brood, Yakima, 
Wash., 19S4 

I .Number of da:ys 

Nom· Feeding Quiescent TotalSex ber 

To- Aver Max Min· To- Aver· Aver- Max·IMIn. 
tal age /mum /mum tal age 1m /m1UD tal age /mWll1ImWllM~_. To

~I 
-~--

: I 1Malo...............J 38 1.15 2 1 41 1.21 2 0 'l9 2.39 
Female··············1 82 1.46 2 1 '12 L29 3 1 1M 2.75 2 
Both sexcs••••••••••• li'& 146 1.33 2 1 145 1.32 3 0 291 2.65 1 

LENGTH Oli' THlIl NYMPHAL PEHIOD 

The length of nymphal period of the third brood, which is ~ven in 
Table 19, averaged 4.9 days, the maximum being 7 and the 

/. 
minunum 3. 

TABLE 19.-Length of nymphal period of European red mite8 of the third brood, 
Yakima, Wash., 1994 

PROTONYMPH. 

, Number of da:ys 

Num Ferolng Quiescent TotalSox ber 

To- Min· To- Aver· Max'IMIn.tal age /mum Imum tal age Imum/mum tal age /mum \mum A~_. ~ A~lH~---- -----,\---------
Male••••••••••••••_. 31 38 1.23 2 1 37 1.19 73 2.35 3 121 0Female •••••••••••••• 56 64 1.14 2 1 64 1.14 2 0 130 2.32. " 1 

Both sexes........... 871 102 1,17 2 1 101 1.16 21 0 203 2.33 1
" 

DEUTONYMPH 

MalO................] 1 29 45 2

3611.16169 78 1.39 147 2Female.............. 1.23 • 2.113
~I ~ 1 ] iI iI 76 

Both sexes_...._._•• 87 105 1.21 118 1.36 223 12.2.56 1 2 ~ 1 i 1 : 1 

COMBINED TOTAL 
~ 

31 ,.....-1-..... \ ..... -1-..__.1......:__....1...... \ .... _., 3Male"''''''''''''''1 149\ U11i'emale •• _........... 271 4. 95 4, , 

Both sex8S........... 426 4.90 3
~ :::::: :::::: :::::: :::::: :::::f:::f::::,:::::: ~ 1 



ADULTS OFTBB. ~ :BROOD 

OVIP08lTION 

Tsbie 20 gives: oviposition recordS of. third-brood females: There 
was an averagt), pJ;eoviposition period, of 1.74 days, an average on:' 
position period of Ip.7I. ~ays,< aJ,ldan average total period'f~om , 
em~enee to last OVIpositIOn of 11~45 days. The females depo~ted 
an average of 25.52 eggs. . 

TABLII 20.-DrJipomion by 811emdlea 01 the third brood of the European rea 'mite, 
. Yakima, Wash., '19S4 	 . 

-" Number of day&

1--~)--~---'"'-
From Number 

:Before eIDer' ,ofeas. 
oviposl- or avi- pDt'!! to deposited 

tion position last ovi
position 

--------;\---_._------ ---.------0-1---
M, 332 ass • 791 

1.1~ 10.71 11.45 Z5.~ 
3 20 21 59 
1 3 4 9e~~~::~d~~~~~~~~~~~ 

,'.: 

LENGTH OJ' LIFE OJ' ADULTS 

Males of the third brood lived 8.n average of 10.65 days, and 
females lived 12.69 days,' as shown in Table 21.' 

TABLE 21.-Length of life of adults of the third brood of theEuropea~ red ",.itt!, 
Yakima, Wash., 1984 

:!\orale IFe~ 

20 35 
213 ol« 

10.65 ]2.69 
17 	 22 
II 6 

LIPE CYCLE OF THE THIRD GENERA.TION 

,', The ~omplete life ~ycle of 31 males and 54 females of the third 
generation IS shown m Tables 22 and 23. The avera~e was 17.03 
days for the. males and 17.70 days for the females, to which should be 
added 1.74 days, the preoviposition period, making a complete life 
cycle of 19.44 days. 

L 
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BIOLOGY OF THE EUROPEAN RED .MITE 

TABLE 22~-LiJe 'cycle oj 91 	 males oj the thir4 brood oj the European red mite, 
Yakima, Wash., 1924 

Date of nymphal.Dateof-	 Length of stages In daYllmolts 

No. �-------;----~_-----I-----~~----,I----~----~----~----~---. 
• Egg dep· Hatch· LmBrVolal :Proto- Deuto- Egg Larval:Proto- Deuto- Total

osItlon!ng t nymph nymph ' nymph nymph 

----1----1-----1---- ---------- . --'----
L _________ May 23 June 2 Jlme II June 8 June 11 10 3 3 3 10 
2__________ l',lBy 24 ___do_____ Jlme 4 June .6 June 10 II 2 2 4 If3_____________do________ dO_____I___ dO_____ June 7 ___ do_____ II 2 3 3 U 
4_____________do.____ June 3 June II June 8 June 11 10 2 3 3 '11 

g:::::::::: -M~~-27- -ji!';;:--6- -ji!~---ii- -ji!~--ii" -ji!~-i3- 19 ~ g ~ ~ 
7__________ May 28 Jurie 6 June II June 12 June 14 II 3 3, 2 11J. 
8__________ May 30 June 9 June 11 June 141 June 16 10 2 3 2 79__________ May 31 ___do_____ June 12 ___da._____ June 17 9 3 2 3 17' 
10____________do_____ June 10. ___do_____ June 15 June 18 10 2, 3 3 18 
11____________ do__•_____do_____ June 13 ___do________do..--- 10 3': 2 3 11 
12_________ Jnne 1 June 12 June 14 June 16 June 19 11 2, 2 3 1113____ •____ June 2 June 11 ___do________ doc_______do_____ 9 3 2 3 17 
14_________ June 3 June 14 June 16 June 19 June 21 n 2 3 2'11
15_________ June 4 ___ do________do________do_____ June 22 10 2 3 3' 11 
16_________ June II June 16 June 19 June 21 June 23 11 3 2 2; 11 
17____________do_____ June 17 June 20 June 22 June 24 12 32 2: II, 
18_________ June 6 June 16 June 19 June 21 June 23, 10 3\' 2 2 17 
19_________ Jnne 7 June 17 June 20 June 22 June 24 10 232 2 2 17 
20_________ June 9 June 18 ___do_____ June 23 June 25 9 3 '2 10 
21.________ June 10 June 19 June 21 ___ do_____ June 26 9 2 3 15
22____________do_____ June 23 June 25 June 27 June 29 13 2 2 2 111 
23_________ June 11 Juno 22 June 24 :June 25 June 28 11 2 1 3 17 
24____: ____ June 13 June 23 June 25 June 27 June 29 10 2 2 2 11
25____________do:______do________ do._______ do________do_____ 10 '2 2 2 11. 
26____________do________do________do_____ June 28 June 30 10 2 3 2' 17. 
27_________ Jnne 14 June 25 June 28 June 29 July 1 11 3 1 • 2 17 
28_________ June 16 ___ do_____ June 27 ___do________ do_____ 9 2 2 r2 15 
29_________ June 21 June 30 July 2 July 4 July 6 9 2 2 2 11 
30_________ June 22 ___do_____ July 1 July 3 July 5 8 1 2 2 13 
31.________ June 25 July 3 July 6 Jnly 9 July 11 8 3 \ 3 2 If---1----Total____________________________________________________ 306 73 73 76 628. 

Average_________________________________________________ 9.87 2. 35 2. 35 2.45 17.01:
Mnxlmum_____________________________________________ 13 3 3 4 111 
MlnlmUID..____________________________________________ 8 lIt 2 11 

2336-29-5 
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TABLE 23.~Li!e cycle of 54 female8 of the third .brood of the European red mite, 
, Yakima, Wash., 1924 . 

Date or nymphalDate 0("-- Length or stages in daYllmolts 

No. 
Egg dep·llIatch. Larval Proto- Deuto- Egg Larval Proto-! Deuto- Total 

OJIltion lng molt nymph nymph nymph nymph' 

---:---.---------.~---~-----------
1._______-- May 21 May 31 June 2 June 4 June 8 10 2 2 4 18
2_________- ___do._______do___• ____ do••______do_.__June 6 10 2 2 2 16 
3____•___ ._ May 24 June 3 June 7 June 10 Juile 13 10 4 3 3 20 
4 _____ ._.. May 25 June 4 June 8 ••_do._ •• _ ._.do..... 10 4 2 3 19 
(i~__._. __._ May 27 June 7 June 10 June 12 June 16 11 3 2 4 20 
4k__ ._•••_. May 28 June 6 ___do.__• ____ do._._. June 15 9 4 2 3 18 
7__•___ ._.___.do_••• _ June 7 . __do._••••_.do__•• _ ._.do.__•• 10 3 2 3 18 
8__•__, _____.do••••• June 8 June 11 June 14 June 16 11 3 3 2 19 
9__________ May 20 June 7 June 10 June 13 June 15 .\1 ~ 3 2 17 
10_____._.___.do•••_.r June 8 June 12 June 14' June 16 10 4 2 2 18 
ll~___ ._.__ May.30 !___ do.__._ June 11 June 13 ___do_.... 9 3 2 3 17 
12_________ •__do_... June 10 June 13 June 16 June 20 11 3 3 4 21 

fl~___'_'__ 'I May 31 I June 9 June 12 June 14 June 16 9 3 2 2 16 
14___•________do ••• _ ••••do.____ June 13 June 15 June 17 9 4 2 2 17 
15._____..____do__•__ June 10 June 12 ___dG_______dG____ 10 2 3 2 17 
16_____••_••__dG._____do.___ June 13 ___do_____ June 18 10 3 2 3 18 
17________ June 1 June 11 ___do____ June 16 Juno 19. 10 2 3 3 18 
18_____••__ June 2 June 9 June <12 June 15 June 17 7 3 3 2 15 
19____________do_____ June 11 .June 14 June 16 June 19 9 3 2 3 11 
20_-._________do__' __I___do___• ____ do._.~____ ____do_____ 9 3 2 3 11do~. 

21.__ •____• _._do._______do__•____.do____ June 17 June 20 9 3 3 3 18 
22___________dG____ ' June 14 June 11 June 19 June 22 12 3 2 3 20 
23_______~: June 3 June 13 June 16 __.do___•____do___•• 10 33 3 19 
24____• __._ • __dG _____ June 14 ___do_____ •__do_._ •• ___do.____ 11 2 3 3 19 
25_________ June 4 _._do\._.____do._:__ June 18 .•.dG_____ 10 2 2 4 18 
26.______• _._do~_.:_ Jl1ne 15 June 18 June· 21 June 23 11 3 3 2 19 
21••___• ______ do____• June 16 June 19 _._do__:_. June. 24 12 3 2 3 20 
28._____._. June 5 ___do___._ June 18 June 22 June 25 11 2 4 3 20 
20_____•••• ___dG__••____do____ June 19 _._dG._.__ June 24 113 3 2 19 
30_____._.____do__••_ June 17 June 20 ___d!l_____ June 25 .12 3 2 3 20 
3L._____._ June 6 JP!le 16 June 19 ___do.____ June 24 10 3 3 2 18 
32.__•______••do __•_____do_____ June 20 •__do______ .do••___ 10 4 2 2 18 
33_____-'___ June 7 June 19 June 22 June 24 June 26 12 3 2 2 19 
34_____ .___ Iune 8 June 11 June 20 June 22 June 25 9 3 2 3 17 
35_________ June 9 June 18 June 21 June 23 ___do_____ 9 3 2 2 16 
36.______•• ___do_._____do:..______do________do __•_____do.____ 9 3 2 2 16 
31____________do________do__•_____do________do___•____do••___ 9 3 2 2. 16 
38_____•______do________do_____ ..__do________do___._ June 26 9 3 2 3" 17 
39_____•______do_a_a. June 19 ___do____ June 24 June 27 10 2 3 3 18 
40____________do_____ June 20 June 22 ___do________do_.___ 11 f 2 2 3 18 
41. __________ do_____ •__do_.______do____ June 25 ___do___._ 11 i 2 3 2 18 
42______.__ June 10 June 21 June 23 •__do••--- June 28 11 I 2 2 3 18 I43_•• ___••• ___do.__•• June 23 June 25 June 28 June 30 13 . 2 3 2 20 
44- ___•••• June 11 June 21 June 24. June 26 June 28 lOla 2 2 17r
45~••••••_. June 12 June 23 June 26 June 28 June 30 11 t 3 2 2 18 
46~._._••__ June 13 June 24 _••do•••• _ ._.do•••__ July I 11 , ~ 2 3 18 
47 .. _._._ •• June 14 June 23 . June 25 June 21 June 20 9 I 2 2 2 15 
48...•_ ••• ___.do••••••_.do_._.•••_do••••_ •••do•.••_ ••.do..... 9 . 2 2 2 15 
49.________ June 15 June 25 June 27 June 20 July 1 10 t 2 2 2 16
50_________ June 16 _••do.__•____do._.__ ._do._______do.____ 9 ~ 2 2 2 15 
51_.____••__ ._do._.__ June 26 June 28 June 30 July 3 10 • 2 2 3 11 
52~________ June 17. June 21 June 20 July 1 _._do._.__ 10 i 2 II 2 16
53_____•••____do___•• ___do_____ June. 30 ••_do.__._ July 4 10 ! 3 1 3 17 
&\.__ •_____ June 18 •••do.____ June 20 ___do_____ July 3 ~1. 2 2 2 15 

~~~~~:::::::::::::::::::::::::::::::::::::::::::::: loii! l~! l~ l1! l~j
Mfnfmum••••_. __• _________•________~----.-.---••--.---- 1 l :l 1 2 15 

THE FOURTH GENERATION 

EGGS OF THE FOURTH BROOD 

TIME OF OVIPOSITION 

Fourth-brood eggs were deposited from June 8 to July 24, the 
maximum deposition occurring on June 29, as is shown in Figure 15. 
This is s. longer oviposition period than the earlier broods had. 



BIOLOGY OF THE EUROPEW )lED MI'.fEo 

LENqTH 01" lNCUB,A'l'ION 

The a.verage incuba.tion period of 738 fourth-b~ood eggs was 8.33 
days, the maximum being 14 and the minimum 5. The detailed 
records are given in l'able 24. 

~ i 

TABLE 24.-Length 	0/ incubation period of 738 egga of the fourth brood O/tM
European red mite, Yakima, Waah., 1924 " . 

Number I 	 NumberLength of period 	 Length of periodof eggs 	 ofegga 

1> days_•••••••••••••••••••••••••••••••• 13 
6 days••_•••••••••••••••••••••••••••••••• 1~ I· g::~:=:::::::::::::::::::::::::::::::: 3' 
7 days••••••••••••••••••••••••••••••••_•• 140 /13 days•••••••- •• -•••••••••_•••••••••••• o 
8 dnyS._•••••••••••••••__•••••_••__- ••••, 254 14 days•••••.•_............._•••••••••••• 1 
9 days•••••••••••••••_•••••••••••_••••••• 218 Average, 8.33 dayS".
10 days................_••••_•••••••••••• "t 

I 

TIME OF HATCHING 

In Figure 15 are given the dates of·hatching. This period extended 
from June 18 to August 1; the maximum number hatched on June 30. 

IMMATURE STAGES OF THE FOURTH BROOD 

LENGTH OF THE LARVAIs PERIOD 

The larval period of the fourth brood averaged 2.65 days, as Table 
25 shows; the maximum was 4 and the miniinum 2. 

TABLE 25.-Length of larvaZ 	 period of European red mitea of the fourth brood, 
YaJ.:ima, Wash., 1924 

Number of days I I 	 .. 
\Num. Feedlr'.g Quiescent TotalSex ! ber 

To- Aver.! Max·IMin. To- Aver.' Max.,~. To- Aver· 1tal tal age imum.imum tal age rnumimum 

I  ~~I~ 	 --- -; 1.22 --2j--l,--;l'.[ale•••••••_•••••_•• Z7 38 	 2.63 4 2 
••••••• 52 1.41 21 1Female••••••_ 35 1.49 2 1 	 2. 7·i 4 2'"11.26 21 11 96BQth sexes••••••••••• 77 111 1.44 3 1 93 1.21 21 1 204 2.65 4'1 :I 

Ll!INGTH OF THE NYMPHAL l'ElUOD 

The nymphal period of the fourth brood extended o'Ver an average 
of 4.81 days, the maximum being 9 and the minimum 3, as is indica~d '; 
in Table 26. 
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TABLIl 26.-Length, a/nymphal period oj European red mites 0/ tlie fourth brood, 
, , Yakima, Wash., 1924 • 

PROTONYMPH 

Number ofdllYS '.1 

Num- Feeding Quiescent ToWSex • 
~'---'---'--~---'---'---~-'~--I--~---'--'--

To- Aver- Max- Min· T~ A~JMax- MIn· To- Aver· Max- Min
till age Imum (mum W age Ilmum Imum tal age (mum !mum 

-,----_.---------- -,-------'----------- 
MaIe-•••••••_•••__ •• 24 29 1.21. 2 1 26 1.08 1 2 55 2.29 4 2
l'emaJlI.-_._..._••~••_ 36 40 LIt 2 1 41 1.17 ! 2 81 2.31 3 2
Both 1IeSeS_._...__ • __ 59 69 1.17 2 1 67 1.14 	' 2 136 2. 31 4 2 

! 

DEUTONYMPH 

28 1 11 65 29 1 
1 45 1.29, 3 0 93 2.66 1 
1 73 1.24 a 0 148 2.61 1

~e::::::::::::::l i~ I ~IU~ I, 3~'!Botb IIBIOS_.______.__ .69 76 1.27 11 1 • 1 21 01 12. 1 

COMBINED TOTAL 

g~8::::::::::::::1 ~ 1::::::1::::::1::::::1:::::: ::::::1::::::1::::::1::::::1 mIg~I 9; 1 . a
~~=::==-',._~_~----+~~:::,,~-'- .----. ------i------ ---•.------- 284 4.81 

ADULTS OF THE FOURTH BROOD 

OVIPOSITION 

Fema.le mites of the fourth brood, deposited an average of 15.68 
eggs, the preoviposition period averaging 2.12 days, the oviposition 
period 8.76 days, and the- total period from emergence to last ovi
position 9.88 days. These figures are given in Table 27. 

TABLE 27.-Gviposilion by 25 females of the Jour.th brood of the European red mite. 
Yakima, Wash., 1924 

Number ot days-

NumberFrom oCeggsDeCore emer
ov!pos!. Of ov!- gence to depoSited 

tlon position Instov!· 
position

-----------------------1----1---------
TOtal....___________• ___.., __• ________• _______..___•__ ••__ • ___ _ 

63 219 247 392 
2.12 8,76 9.88 15.68 

Mlnlmum.____________ ______________•___•___•_______________ _ ~:uuiii:::::::::::::::::::~::::::::::::::::::::::::::::::::: <l 17 18 43
.~ 	

1 2 3 3 

LENGTH OF LIFE OF ADULTS 

Ta.ble 28 shows that fourth-brood males lived an average of 11.18 
days and females an average of !l.91 days . 

...... 




BIOLOGY OF THE, EUROPE~ RED 1'd;~TE 

TABLE 28.-Length oj life oj adults' oj the Jourth brood oj ,the European red mite, 

Yakima, Wo;.,h.,1994 


Male Female 

17 23t'j~~~~_~~~~~I;!~~~~::::::::::::::::::::::::::::::-.:_:::::::::::::::::::::::iJiiYi:: 190 ~.A vernge length of life ________________________• ____: ___________________________do___ _ 
Maximum length of lIfe. ______________________________________________________do___ _ 11.18 11.91 
Minimum length of Ufo _______________________________________________________do.__ _ 22 20 

II • 
LIFE CYCLE OF THE FOURTH GENERATION 

Records of the life cycle of. fourth-brood males and females are 
given in Tables 29 and 30, respectively. The development of 22 
males occupied an average of 15.55 days, and that of 34females 15;82 
days, or, adding 2.12 days for the preoviposition period, a total of 
17.94 days for the females. . 

TABLE 29.-LiJe cycle oj ee males of the Jourth brood oj the European red mite, 
Yakima, Wash" 1994- . , 

Date of- l Date of nympha! I Length of stages in daysi molts 

No. 11----1---:-;--',
. ,

j----;----,-i--.,1;-----;---
I.. Egg deP-. HRt,ch- '. Larva! I Proto- Douto- t Egg . Larvall Proto- '. D.euto- Total 
: osition ling ; molt nymph nymph ~ inymph~nymPb 

"'r _.__ , ____''''--'___. ____, ______, __• ____ 

1__________ ' June 10 I lune 20 IJuno 221 JUl1e 24 June 26 ; 10 2 j 2 i 2 ,16 
2__________ June 17 June 26 I June 28 ,Juno 30 JlIly 1; 9 21 2 . 1 !i 14
3__________ •__do_______ do____ Juno 29 July 1 July 3; 9 3 , 2. 2 Ii 16 
4__________ · June 20 June 2!l July 1 July " July 6 t 981' 2 I 3 • 2 \~ It;
5__________ Juno 22 June 30 July 3 July 5 July 7: 3 I 2 t 2 ',\15 
6__________ June Zl July 1 .July " .July 6 July 9 I gi a I 2 i 3 16 
7__________ June 25 July " July 7 July 9 JJUullYY J11 i, 8 '.' 3 , 2 , 2 16 
8__________ .June 27 July 5 .July 8 July 10 2 3~ I' 21' 2 169_____________do ____,___ dO ____ July 9 JUIY 11 Jully 13 'j 8 ! 2 2 1163 
10---------1June 29 ._ .do ____ July S IJIl Y 10 Ju Y 12 6 , 2 . 2 
l1_________,___dO____ ' July 7 Jllly 10 July 14 July 19 180 If ~ 4 i 5 20 
12____________do____ July 9 July 11 July 13 July 15 2 2; 2 16j13_________1June 30 IJuly 8 ___do... ____do_______do____ '8 a 2 ! 2 15 
14____________do____ July 9 July 12 July 14 July 17 9 3 2 ! 3 17 
15_________ July 2 ___do____ July 11 July 13 .July 15 7 2 2 :l 13 
16____________dO ___ + ____ July 12 July.15' July IS 7 3 3 I 3__dO 16 
17____________dO .._., July 10 ___do_______do____,___do____ 8 220' 3 'I 3 16, 
18_________ July 4 July 12 July 14 July 17 i .July 19 8 3 2 15 
10_________ .Jllly 61 July 13 July 15 .luly 18, July 20 8 2 3 1 32 15 
20_________ July 6 July)5 July 17 July 19 I .July 22 \I I 2 2 16 
2l_________ July 10 July 10 July 21 July 23 , July 26 9 2 2 ; :I ].5
22._______ • July 11 ___do____ July 22 July 24 l July 26 8 3 2.L--..:. 15 

Totnl -- ------------~-------- ••--------------------------1lS3 511. ~!67 342
~~~~m::::::::::::::::::::::::::::::::::::::::::::::: 8. ~5 2. ~ 2. 3~! 2. 3~ 15. gMlnlmum________________________ :: __________________ .___ 6 2 2 I 1 13 

I 
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TAlJLE 30.-Lile cycle 01 841emales 01 the lourth brood of the ,European red 'mile, 

Dateoc-

No. 

Egg dep- Hatch. 
osition ing----1---- ..-:-1"-

1_........ June 10 June 20 
2••_••_._._ June 16 June 26 
3._._._•••• June 17 June 26 
4•••••••••. June 23 July 1 
5••_ •••••••••do_•••• _ ••do ••••• 
6•••••_•••••••do••••_ ._.do••• _ 

Yal.:ima, Waah., 1924 
, 

Date DC nymphal

molts" ' 
 Length oC stages In days 

Larval Prota- Deuta- E"gg L 'al Protll- Deutll
molt nymph nymph arv, nymph nymph Total 

7._........ June 24 __.do._. July 3 :ruly 5 July 8 
8•••••••••••••do..... July 2 July 5 July 7 :ruly 11 
9•••••••••••••do•••_ •••do••••••••do••••• July 8 July 10 
10••••••••• June 26 :ruly 3 :ruly 6 _••do••••• :ruly 11 
11_••••_. __ •••do_____.do_... July 8, :ruly 10 :ruly 13 
12_•••••_•• Juno 26 _••do._•• July 5 :ruly 7 July 10 
13•••••••••••_do_•••••••do._.. July 6 :ruly 8 :ruly 11 
14•••_••••• :rune 27 July 5 :ruly 7 July 10 July 13 
15•••_••••_ ._.do••_. July 6 :ruly 9 :ruly 11 •••do_... 
16••••••••• :rune, 29 ._.do•••• __ ••do••••__••do_••••••••do•••_. 
17._••_•••_ ._.do••_~. __.dO__•••" ._.do___ ••_do_••••II_..dO..... 
18_._••••__ •••do•••• _ July 7 •••do••..__ July 12 July 14 
19•••••• _•• June 30 July R July 10 _._do__• __ ••do___ • 
20_____•____••do_ •••• I___do__._. _.do______ July 13 ',:rUIY 15 
21.._._.___ •••do.__• ___ .do.__•• July 12 luly 15 I July 18 
22..••••_______do •••• _ July 9 July 11 July 13 i :ruly 15 
23____• ______.dO._•••I•• _do___•• July 12 July. 14 i July 17 
24••_._•••_,. __dO._.__/ July 10 ___do••______do._•••·•__do__._ 
26_••__ •__ • __.do.____._do ••• _· July 13 July 16 ! July 19 
26____._._. July 1 July 8 July 10 :ruly 12 ' July 14 
27___••___ •• July 2 July 10 July 12 July 14: July 16 
28____••_•• July 3 July 11 July 13 July 15, July 19 
29___••_••_ • __do•••__ •••do.___• July 14 July 16 i--.do••___ 
30___.____ July 4 July 12 July 15 July 17 ! Jnly 20 
31•••__• ____ ••do__•_____do_••_. _._do_. __• _ ••do.__._' July 21 

June 22 June 24 JUne 26 
June 27 JU!le 30 July 1 
June 29 July 1 July 5 
July 3 July 5 July 8 
July 4 July 6' July 9 
July 5 :ruly 8 :ruly 10 

32_•••___.- ••_do__•__ July 13 ••_do._••_ July 18 1.__do••___ • 9 2 
33•••• _._._ July 9 July 17 July 19 July 221 July 26 8 2 

10 2 
9 2 
9 3 
8 2 
8 3 
8 4 
7 2 
8 3 
8 3 
8 3 
85 
7 2 


. 7 3 

8 2 

9: 3 


3 
3 
281 2 

8 2 
8 421 
9 
9 3 \ 

10 2 
10 3 I 
l' 2 i 
8 22,1 
8
8 3 
8 3 
8 3 

2 1 15 
3 1 15 
2 4 1'1 
2 3 15 
2 3 16 
3 2 17 
2 3 14 
2 4 17 
3 2 16 
2 3 16 
2:: I 3 18 

3 14 
3 1& 
3 16 
2 16 

2 2 Jl4 
2 2 '14 
3 2;.15 
2 2 14 
3 2 15 
3 3 18 
2 2 15, 
2 3 17 
2 3 17 
3 3 19· 
2 2 13 
22 42, 14,

16. 
2 3 16· 
2 3 1167: 
2 4 
3 3 17 
3 4 17 

34••__•• __• July 13 July 23 July 25 July 27 July 29 __10_1-__2.!,-__2~1-__2-1-___16 

Total__•__._._._._._••••_••__._••__•••_.________•__._•••_ 280 
Average••_.___•••____._••____••______••_.____._.__._•••_ 8. 24 
Maximum._._•••••___._._.____._._.________••••_.___.___ 10 
Mlnlmum_.____•• __.•_____• __• __• _________• ___•••_._••__ 7 

THE FIFTH GENERATION 

EGG$ OF THE FIFTH BROOD 

TIME OF OVIPOSITION 

891 78 
2. 62 2. 29 

5 I 3 
2 I 2 

91 538. a 68 15. 82 
4 19· 
1 13 

Figure 15 shows that fifth-brood eggs were laid from June 27 to 
August 9, with a maximum on July 23. 

LENGTH OF INCUBATION 

The length of incubation of the fifth-brood eggs averaged 8.56 
d,o.ys, an indicated in Table 31, the maximum being 12 and the 
minimum 5. 

TABLE 31.-Length 01 incubation period 01485 eggs 01 the filth brood 01 the European 
red mite, Yakima, Wash., 1924 

____Le_n_gt_h_O_!_pe_rl_O_d____'r_N_Oum_Ce_~_t_II,_-_-Le-n-gt-h-o-C-per-IO-d----- ~; 
5 dayG___._.___••_._ •••___•• ••_ 25 ds!:::::-_.._.-_:... .. -._....-._.-.-__ ••__~•••_ ({Ol da -.-.-._-_._.- ... .....-_._'.-_6 days._._.__• ______• _____• __• __••_.__ ._. 1 ,- 51' 

l' 
7 days________•••__• __ ._••___• __• ___._.__ ~4~Oi . 12 daYkv;~·e",-8:56·-d--a.;;;.··-·-··---··--·- 1
8 dsys._._•••• __._••___•••••_. __• __••__ ._ _.... ,_
9 days___•________••••_._. _____••_.____ 
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TIME OF HATCBING 

In Figure 15 it}B Been th.at the fifth-brood eggs hatched from July 
6 to AUguBt 17, Wlth. a maxunum: number on July 30. 

IMMATURE STAGES OF THE nFTH BROOD 

LENGTH OF THE L.~RVAL PERIOD 

The length of the larval periOd of 76 individuals of the fifth brood 
is shown in Table 32 .. It averaged 2.82 days, the maximmn being 5 
and the minimum 2. . 

TABL:& 32.-Length of larval period ofEuropean red mites of the fifth brood, Yakimat 
Wash., 1924 

Number of days 

! 
Num·' 

I 
.~ 

Feeding QUiescent TotalI
Sex ; ber 
I I I j I • t II 
: . To- A ver- \ Max- Min-: To- Aver- Max- Min- To- Aver-, Max- Min: I tal age ilmum imum

l
tal I age imum imum tai age mumtlmum 

.. i-I---·-
Male______•_________: lSI Zl 1.50 3 1 I' 2111.1i 2 1 

-,-----:-:1-1-·Female______•_____••! 44 75 1.70 3 1 52 , 1. IS 2 1 1~ ~~~ I ~ ~ 
Doth se.tes.----_____ 761 126 1. 66 3 1 8811.16 2 1 214 2.821 5 2 

t 

LENGTH OF THE NYMPHA,L PERIOD 

The nymphal period of the fifth brood was 5.15 days on the average, 
as is shown in Table 33, the ma.,Qmum being 8 and the minimum 3. 

TABLE 33.-Lenglh of nymphal period of European Ted miles of the fiflh brood, 
Yakima, ·Wash., 1924. 

PROTONYMPI! 

Number of days 

I ~ 

iNum-l .Feedlug Quiescent TotalSax t ber I 

! : 
i ! To-lAver. l\fi;lic·ll\fin.! To- Aver.!Max-!Min. To- lAver.lMax- Min-
I t tal ago 
I ' 'm=Om,m ~~'m=I'm'm~! ... r'm= 
i-~I----

Mnle. ______._.____J Ii! 22 1. 20 
Femulo_••••_________i 43 164 1049 4 1 4S 1.12 2 1112:;.!!O ,51, 2,
Dotb sexes_•..• _. ___ ._; 50. 86 1.43 4 1 64,1.07 "2 0150;_00 5 1

, , """ '11"i 'M 
j i [ . I : 

DEUTONYMPII 

Male_ •________•_____1 2 I 2}'cmule______________ 171 
20 ILIS I d ~ I 

\ 
41 !2.41 I21tl'2tl 2t3 65 1.51 q 53 1.23 1 I 11812.74Both sexes___________ 60 85 1.42 74 1.23 159 2. 65 I 21 III t1 

t 

1 • ! 

COMDINED TOTAL 


Mnle. _.___----•• ___.1 7 [ 3
Female._____ •••_____ 17 ---.-.'------l------I------!---.-.L..--'----..L-----t i914.65[230 5.35 4Doth s'bxes _____•____ 43 j ------ ------;------I------'-.----l-----t-----j----. 309 5.15 360 ~------i---..-r-----r-----!------r----- ---.--,-~-.-- ~ I 

http:11812.74


ADULTS Of THill FIFTH BROOD 

'OVIPOSITION 

Female mites' of the fifth brood had an average pr~ovip:ositio~period of 2.1~ days, an average oviposition period. of 11.88 days~and e,naverage period from ,emergence tQlast oviposition of la days, ,as is shown in Table 34. The average nUmber of eggs depQl;Iited was15.52. " 

TABLE'34.-Ovipo8ition by 25 fem(Jle8 oj the fifth brood of eM Europi)q,n req, m~te •.. Y/Jkima, Wash., 1924 '. ", , ' 

.Numbilr of dayS-- ' J 
Days F Numbet'rom of'qgnf,.Before

oviposl. Of ovi·· " emer:A , deposited
tlon position f:s~cgv'i- .," ,

,i>osItI(Jn . 

l\ I~~~8iie::::::::::=:::::::::::::::::::::::::::::::::::=::::::::: fi3 297 325Maximum•••••_____,___ •_______ ._~ ______ ••___ ._._._.______••__ .2.12 11.88 13

Mlnlmum_____ •___ ~_~__ .~__ •____ ._-.--.-------~-----.----__ •••_ 

6 26 26

1 '3: 3 

LENGTH OFLI~ OF, ADULT!! 

Table 35 shows 'that males oithe fifth brood lived an average ofB.B5 days and females all average of 14.aa days. 
TABLE 35.-Length oj lij~ oj adult8 oj the fijth brood oj the EUropean rei mite,• ' Yakima, Wash., 1924' " 

Male
----------~-·~,~-------I,---

13
115

ass
10
4 

Lm'E CYCLE OF THE FJPl1I QENEBATION 

Tables 36 and 37 'give the ljfe cycles of 17' males 'and 43 femalkof the fifth brood. The life cycles of the m~les occupied a:Qaverage·of 16 days from egg deposition to maturity, while the Sallle peHodfor the females averaged 16.73 days. Adding the preovipOsitionperiod of 2.12 days to this gives .0. total of iB.B5 days as the /l.vel'agecomplete life cycle of females of the fifth brood, . 



TABLE 36.-Life cycle of 17 males of the fifth brood of the European red mite, 
Yakima, Wash., 199~ . 

~----~~--------
Date of nymphRl .\:pate of-- Length of stages in daysmolts . 

No, ---4~'-~--~----II-----~-~--I----~---~-~~--~----

Egg \~ep- Hatch. LarvRl :Proto- Deuta-:, Egg LarvRl prota-neuta-.'.I Total 
. osltl\?n Jng inqlt nympb nJ7l!lph . . nymph nymph . 

1-_-__ __ __ 'July 12~_~-_--_II.,.,J-,-ul-·y-~<..~-2July8·July 10 July 1. -----;-·-2--·-·-2-----2 --1-2 
2_ .._______ Ju!y 15 July 25 July 29 Aug. 1 Aug. 5 l(} 4 3 4. 21 
3__________ July 18 ___ do_.--- July 28 J)lIy 30 Aug. 1 7 3 2 2 14 
4_____________do.____ July 27 July 30 Aug. 2 Aug; 4 9 3 a 2 17 
5__ •__ • ___ ._.do.____ July 29 July 31 ___do_._._ Aug.. 5 11 2 2 3 18 
6_ ..__ .____ Jull" 19 July 27 _._do_.___ Aug.. 1 Aug. 6 8 4· 1 5 18
7____ •________do_____ July 29 ___do_.~._ Aug. 3 ___do___ ~_ 10 2 3 3" 18 
8__________ July 20 ___do________ do____• Aug. 2..Aug; 5 9. 2 2 . 3 16 . 
9______ .___ July 21 July 30 Aug. 2 Aug. 6 Aug. 7 9 3 3 2 17 
10____ .____ July 24 Aug. 1 Aug.. 3 ___ do___ •• ___do__--. 8 2 2 214 
11.____• ______do~__ ._ Aug. 2 Aug.' 4 Aug.· 6 Aug. 8 9 2 2 2 15 
12__....._____do________do_____ •__do_____ Aug. 7 Aug, 9 9 2 3 2 16 
13_._._____ •__do____ .•__do_____ Aug. 6 Aug. 8 Aug. 10 9 4 2 2. 17 
14_____ .___ July 25 Aug. 3 ___do_____ Aug. 7 Aug. 9 9 3 1 2 16 
15_._______ July 26 ___do__.__ Aug. 5 _••do____• ___do__••• 8 2 2 21 14 
16_..._____ July 27 Aug. 5 Aug. 7 Aug. 9 Aug. 11 9 2 2 2 15 
17__ • __ •• __ July 30 Aug. 8 _~ug. 10 Aug. 12 Aug. 14 ___9_____2_____2_1___2___1_5 

TotRl____...___ .... __ ._.___ •______ : ___ •___ •___ .._______.._ 149 44 371 _42 272 
Average.__________ • ___..__ •_______________ •______ ..____ 8. 77 2. 59 2.1s. 2. 47 :16 

~f~~~~:::_.:=====:=======:=:=======:=:==::==:========= 1~ ~ ~ \ ~ I i~ 
TABLE 37.-Life cycle of 43 females of the: fifth brood of the Ellropean red mite, 

Yakima, Wash., 1994-

Date of nymphRl Date of- Length of stsges in day&molts 
No. 

E~s~t1:r Hf~~- L~r, :;~t~h .~~~ Egg LarvRl ~t;h ~~~Total 
L.__ . __ =~ July 6 lull; 9 July.ll, July 14 --7---"i'----2---,·-·-3-~ 
2. _____ •___ June 30 July 9 July 11 July 13 July 17 9 2 2 4 17 
3_._------- July 4 July 11 July 13 July 15 _~_do____ 7 2 2 2 13 
4_. ________ July 5 July 12' July 14 July 16 July 19 7 2 2 3 14 
5.._.._____ July 8 July 14 July 17 July 20 July 22 8 3 3 2 16 
6______ • ___ July 9 July 17 July 20 July 23 July 25 8 3 a 2 16 
7______ • __ • ___do____ July 18 July 21 ~__do. ___ July 26 9 3 2 3 17 
8__________ July 11 July 21 July 24 July 26 July 28 10 3 2. 2. 17 
9_________ • July 12 ___do____ July 23 ___do_______do__ ~_ 9 2 3' 2 16 
10__ • ________.do____ ___ do_" __ July 24 ___do____ Jilly 30 9 3 2 4 18 
11_______ ._ July 14 July 23 July 26 July 30 .Aug. 3 {/ 3 4 4 20 
12_________ July 17 July 26 July 31 Aug. 2 Aug. 6 9 5 2 4 20 
13_.____ ."_ July 18 ___do____ July 211 Aug. 1 AUg. 3 8 3 3. 2 16 
14_________ July 19 July 28 July 31 Aug. 4 Aug. 8 93 4 4 20 
16____________do____ July 29 Aug. 1 Aug. 3 Aug. 6 10 3 2 3 18 
16____ •__.. July 20 _~_do. ___ July 31 Aug. 2 ___do____ 9 2 2 4 17
17____________do____ •__do_______do____ Aug. 3 ___do.___ 9 2 3 3 17 
18______ ._. ___do___ • _._do ____ Aug. 1 ___do____ Aug. 7 9 3 2 4 18 
19__ •_________do______.do ____ Aug. 2 Aug. 5 ___do____ 9 4. 3 2 18 
!!fl_____ • _____ .do____ July 30 Aug. 3 Aug. 6 Aug. 9 10 4 3 3 20 
21_________ July 21 July 28 July 31 Aug. 2 Aug. 4 7 3 2 2 14 
22__ • __ • ______do__ ~_ July 30 Aug. 2 Aug. 5 Aug. 9 9 3 3 4 19 
23______ - •• ___do_______do. ___ • __do. ___ Aug. 7 Aug. 10 9 3 5 3 20 
24_____ • ______do_______do___•. Aug. .3 _. __do_______do____ 9 4 4 3 20 
25_________ July 22 ___do____ liug. 2 Aug. 6 Aug. 9 8 3 4 3 18 
26----.----[ July 23 Aug. 1 Aug. 4 Aug. ./ ___do____ 9 3 3 2 17127___ . ____ . Julv 25 ___do__ ._ Aug. 3 Aug. 6 ___do____ 7 2 3 3 15 
28________ • _._do _______do__ •. AuI!'. 4 Aug. 7 Aug. 10 7 3 3 '3 16 
20____ ..____ ._do____ Aug. 2 __ .do____ Aug. 6 Aug. 9 8 2 2 3 n 
30-----.-- --do---- _._do____ Aug. Ii Aug. 7 ___do____ 8 , 3 2 213
31_____ ._._\T__ .do ______.do.. _____do_______do____ Aug. 10 8 3 2 3 16 
32____________do____ Aug, 3 Aug. 6 Aug. 8 __ .do____ 9 3 2 2 16 
33________-'__________ Aug. 2 Aug. 5 ___do____ Aug. 11 3 3 3 
34_____ .___ __________ Aug. 5 Aug. 8 Aug. 10 Aug. 12 3 2 2 
36. ________ July 26 ___do_______do_______do____ c__do____ 10 3 2 2 17 
36_____ •______do_______do______ .do_______do. ___ Aug. 13 10 3 .2 3 IS 
37_________ July 27 ___do_____ ._do___ • ___do____ Aug. 12 9 3 2 2 16 
38_________ July 29 Aug. 6 _._do. ______do____ ___do____ 8 2 . 2 2 14
39__ •_________do_______do____ Aug. 9 Aug. 11 Aug. 13 8 3 2 2 15 
40. ________ July 30 AUg.S Aug. 11 Aug. 13 Aug. 15 9 3 2 2 16 
41.________ July 31 ___ do__ ._ Aug. 10 Aug. 12 Aug. 14 8 2 2 2 14 
42_._-____ • Aug. 1 IAug. 9 Aug. 12 Aug. 14 Aug. 16 8 3 2 2 15 
43_________ Aug. 7 Aug. 14 .-lug, 16 Aug. 21 Aug. 24 7 2 Ii 3 17

Total •______ ..._. _____________________ •_______________ •__ --ra49 ~ -- ~~ 
Average __•___ •_____ •_____ •• _________ •____ ._____________ S.51 2,8(f 2.50 I 2.74 16.73 
:Maximum _____•______ •_____... ____ •____ •________..______ 10 5 5 I 4. 20 

~.....:M=inimum _____ ..______ •__ •___ •__ •___ .._______________ .__ 'j 2 2 , 2 13 

1 41 indi\'iduals. 
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TJIIE OF OYIl'OSlTION . ,: 
, . 

. ....A.$ is showJl~n ·Figure'15!sixth-br~~'eggs.•wer~.d.eposi~from
July 15 to September 11, Wlth a.ma.xunum oVlpomtionpenod from 
AUgUs,t n to 16.· .. ,~~ . 

The il!-cuba.tion period of ~~7 sixth:-brood eggs averaged 9.~3 days, 
themaxunUlli 17 and themnumUlIl6, as Table 38 shows. 

TABLE 38.-Lengtho! incubation ~d oj687, eggs oJ 1116 ai:l:th brood 01 '116 European
red. mite; Yakima, W~h., 192{ . , 

Nlimber NumberLength of period Length of periodof eggs or eggs 

6 day5 ____ "__________ __________________ _ 

7 days_____________________"___________ _ 12 


~ 

II fa t~::::::::::::::::::::;::::::::::::::: 5128 14.days__~_______________________•______ 
\I days _________________________________ 11S· 17 days_________________________________ 28 days_______________________________, __ _ 

10 days_____________-___________________ _ 1 
165 Average, 11.23 days.11 days____.-___________________________ _ f!,1 

Tnl'E OF HA.TCHING 
. ,. 

Figure 15 gives the time of hatching. This extended from July 25 
to Sep~ember 27; the maximum number of eggs ha.tched' on August 25; 

IMMAT1lBE STAGES OF THE SIXTH DDOOl) 

LENGTH. OF THE LARVA.L PERIOD 

The larval period of the sixth brood averaged. 3.11 da.ys, the maxi
mum being 7. and the minimum 2, as shown in Table 39.·· ., 

TABLE 39.-Length oflarval period of EUTopeanTed. mites oJ1116 ai:cf,h brood, Yakima, 
. Wash.,1924· 

Number of days 

Sex Num- Feeding Quiescent Total 
ber 

I 
To- Aver- Max- Min- To- Aver- Max-I MIn

. 
~A__~ ~ age !mum !mum tal age !mum !mum tal age !mum !mum 

Male________________ ------ ---------------
Female.._____________ 29 49 1.611 a 1 31 1.07 2 18\)2.76 4 2 

39 82 2.10 6 1 48 1.23 a 1 136 3.33 7 :I 
Both sex~--~------ 92 176 1.91 6 1 110 1.20 I 3 1 ~ 3.11 7· 2 

LENGTH OF THE NYMPHAL PERIOD 

Table 40 shows that the nymphal period of the sixth brood~ averaged 
6.76 days, the maximum being 23 and the minimum 4_ Th~ nymph 
requiring 23 day!!! to develop emerged late in the year wh&ll' the \veather 
was cool. 



---

TABLE 40.-.Length of nymphal period oj EUTopean Te.d mites ot the Bizth. brood, 
Yakima, Wash., 1924 • 

PROTONYMPH 

Numbt,r of days 

Num· Feeding Quiescent TotalSax ber 

tal age imum!mum tal age. im!Jlllimum tal age mum ImumTo- To- A_- -- To- A_ -nA_ ~r" ...... 
Ma1e••••~•••••.•••=-;-; 1.38 3 -.-1 ~ 1.31--5-.-1 -; 2.69 -6- . 2 
Female.............. 36 74 2.06 6 liO L3lI Ii 1H 3.44 8 2 
Both :!exes........... 62 110 1.77 6 

11 84 L35 Ii 
11 11K 3.13 8 2 

-~~--" 

DEUTONYMPH 

38 46 21 
1 62 1.72 2W~e::::::::::::::1 ~~ I ~IU~ 1111

Both sexes........... 62 125 2.02 11 11 100 1. 1 2
1 L61 

COMBINED TOTAL 

4~~':iie::::::::::::::1 ~~ 1::::::I:::::·:I::::::I::::::I::::::I:::::1::::l::::::I M& It~ I. ~ 1 4 
Both sexes........... 62 ...........................................,...... 419 6. 76 23 4 


ADULTS OIl' THE SIXTH BROOD 

OVIPOSITION . . 
Oviposition records for adults of the sixth brood are given in Table 

41. The preoviposition period averaged 2.9 days,' the oviposition 
period 14.5 days, and the period from emergence to last oviposition 
16.4 days. The average number 'of eggs deposited was 14.65. 

TABLE 41.-OvipoBition by SO females oj the tri:cth brood oj ellS EUTopean Ted mite, 
Yakima, Wash., 19S4-

Number of days-

From Number 
DBYS 

Before movi. (JlIIIlr· ~~d 
oviposi· position genoe to 

tion last ovi· 
position

---------------------1------------------
Total.......................................................... 58 2110 328 293 

Avemge........................................................ 2.11 U.1i 16.4 14.65 

Maximum..................................................... 9 25 26 liO 

Mluimum..................................................... 1 8 11 • 2 


LENGTR OF LIFE OF .ADULTS 

Males of the sixth brood lived an average of 12.56 days and females 
21.63 days, as Table 42 shows. 
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TABLE 42.~Length of life of adults of the sixth brood of the. European red mite, 
• Yakima, Wa8h., 1924 

• ~a1e. Female 
--------------~,,---------.••-------------------------I ------
Number of indlvlduals.._____________________________________________________________ 9 . 24Total- ______________________________________________________________________daYB__ 113 ; 519 
Average length of llle__. ______________________________________________________do____ 12. 56: 2L 63 

~=:::I::: :llll::::::::::::::::::::::::::::::::::::::::::::::::::::::::a~:::: ~ ! a; 
LIFE CYCLE OF THE SIXTH GENERATION 

Table~ 43 and 44 give the life cycles of 25 males and 32 females. 
respectively. The average life c:ycle of 'the males was 17.52 days, and 
that of the females 19.03 days} which, ~ith a preoviposition period of 
2.9 days, makes an average complete life cycle of 21.93 days for the 
females. . 

TABLE 43.--Life. 'Cycle of 25 	males of the sixth brood of the European red mite, 
Yakima, Wash., 19£4 

Date of nymphalDate of-	 Length of stages In daysmolts 

No. ERg dep- Hatch- I Larval Proto- 'Deuto- Egg Larval lProto- Deuto- I 
osition ing' molt nymph nymph nymph nymph Total 

------·1--------------	 1-1------
1__________ July 17 July 26 JUly 29 July 31 Aug. 2 9 31 2 2 16 
2.._________ July 20 July 28 July 31 _<\ug. 2 Allg. 4 8 3 , 2 2 16 
3__________ July 23 July 31 Aug. 2 Aug. " Aug. 7 g, 2 . 2 3 16 
4.. ____________do. ___ Aug. 1 tAug. 3 Aug. 6 Aug. 8 9 :I j' . 3 2 16 
6__________ July 24 July 31 Aug. 2 Aug. 6 Aug. 7 7 2 3 2 14 
G__________ July 26 Aug. 2 Aug. " Aug. 6 Aug. 8 8 2 2 2 14 
7__________ July 26 Aug. 5 Aug. 7 Aug. 9 Aug. 11 10 2 2 2 16 
8._________ July 31 Aug. 9 Aug. 11 Aug. 13 Aug. 15 9 2 2 2 169__________ Aug. 1 ___do____I ___do_______do_om: ___do____ 8 2 2 2 H 
10_________ Aug. 4 Aug. 12 Aug. 15 _<\ug.. 17 Aug. 21 8 3 2 4 17 
11_________ Aug. 11 Aug. 20 Aug. 23 Aug. 26 Aug. 27 9 3 2 :I 16
12.. ___________do____ Aug. 22 Aug. 26 Aug. 27 AUf'. 29 11 3 2 2 18 
'13_________ Aug. '12 Aug. 20 Aug. 24 Aug.·29 Sept. 2 8 4 5 4 2114.. ___________do____ Aug. 22 ___do____ Aug. '26 Aug. 28 10 2 2 2 16 
15____________do____I___dO ____ Aug. 26 Aug'. 29 Sept; 2 10 3 4 4 21 
18.________ Aug. 22 Aug. 30 Sept. 3 Sept. 5 Sept. 7 8 " 2 2 16 
17_________ Aug. 23 : Sept. 1 Sept. " Sept. \.'.; Sept. 8 9 3 2 2 16
18____________do___ .l___do ____ Sept. 5 Sept. 9: Sept. 14 9 4 4 5 22 
19_________ ---do----l Sept. 2 ___do ____ Sept. 7, Sept. 12 10 3 2 5 20 
20_. _____ Aug. 24 ___do_______do____ Sept. 8 i Sept. 14 9 3 3 6 21 
21.___________dOom_oj Sept. 3 ___do____ Sept. 91 Sept. 15 10 22 ~ 6 22 
22.________ Aug. 26 ___do_______do____ Sept. 7 Sept. 13 9 	 6 19 
23____________do '---'I"'.-dO---- Sept. 6 Sept. 8' Sept. 11 9 3 2 3 17 
24.___________do____ Sept. 4 Sept. 7 Sept. 13 • Sept. 16 10 3 6 3 22 
25_________ Aug. 28 Sept. 7 Sept. 10 Sept. 14 __ .do____ 10 3 4 2 19 

I---r------
Total____________________________________________________ 225 68 G8 77 438 

tf=~::::::::::::::::::::::::::::::::::::::::::::::: 1~ 2. ~ 2. 7~ 3. 0: 17. ~Mlnlmnm______________________________________________ 7 2 2 2 14 
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TABLE «.-Life cycle of S8 females of the sixth brood. of the European red. mite, 
YaA.-ima, Wash., 1984 

Dale 01 nymphal. Length 01 sta~es in daysmolts 

No. 
Egg dep- Hatch- Larval Proto- Deuto- Eg'g LarVli1 Proto- Deuto- Total 
osition ing molt nymph nymph nymph nymph 

1._________1 July 25 Aug. 2 Aug; 4 Aug. 7 Aug. 9 
2__________, July 28 Aug. 5 Aug. 8 Aug. 10 Aug•. 12 
3__________: July 30 Aug. 8 Aug. 10 Aug. 12 Aug. 14 
4_~________ Aug. 1 Aug. 9 Aug. 11 Aug. 13 Aug. 15 
5__________ Aug. 2 Aug. 11 Aug. 13 Aug. 15 Aug. 19· 
6~ _________ Aug. G Aug. 12 Aug. 15 Aug. 19 Aug. 23 
7____...___, Aug. 6 Aug. 13 ___do_______do_______.do____ 
8_____________do________do____ Aug. 16 Aug. 20 Aug. 24 
9__________,___do________do________do_____ Aug. 21 ___do_____ 
10---------.---do----

I
---dO---- ___do____ Aug. 22 25ll _________,___ do____ Aug. 14 Aug. 17 __do_____ Aug.Aug. 24 

12_________: Aug. II Aug. 16 Aug. 20 Aug. 25 Aug. 28 
13._•••___• ---do----.i--.dO----. Aug. 22 ___do__._. __ .do____• 
14_____ •___: Aug. 10 Aug. 19 __.do._______do___._ Aug. 27 
15___._._____ .do_____1Aug. 20 Aug. 24 Aug. 26 Aug. 29 
16_________: Aug. 12 ___do______.do_____ Aug. 27 Aug. 30 

8 
8 
9 
8 
9 
7 
7 
7 
7 
78 
7 
7 
9 

10 
8 

2 
3 
2 
2 
2 
3 
2 
3 
3 
33 
4 I gI 
4 
4 

3 
2 
.2 
2 
2 
4 
4 
4 
5 
66 
5 
3 
3 
2 
3 

2 
2 
2 
2 
4 
" 
4 
4 
3 
~ 

3 
3 
32 

3 

15 
15 
15 
14 
1187. 

17 
18 
18f: 
III 
19 
1107 

18 
17______~--. ___ do___• Aug. 22 Aug. 25 •__do.____ Aug. 29 
18_________; Aug. 13 Aug. 23 • __do____ Aug. 28 Aug. 31 
19. __ ._____ Aug. 14 Aug. 2~ Aug. 27 Aug. 30 Sept. 3 
20_____ •______do________do.____ Aug. 28 Aug. 31 ___do.___ 

10 
10 
10
10 

3 
2 
3
4 

2 
3 
3
3 

2 
3 
4
3 

17 
18 
20 
20 

21_ ••______1' Aug.
22_________ Aug. 

16 
17 

Aug. 26 
Aug. 27 

Aug. 29 
___do_____ 

Sept.
Sept. 

3 
2 

Sept. 5 
___do_____ 

10 
10 

3 
32 , 

5 
4 

2 
3 

20 
19 

23----.-.-1 Aug. 20 Aug. 29 Sept. 1
24_________ Aug. 21 Aug. 28 ___do_____ 
25____________do____ Aug. 29 Sept. 3 
26____________do____ Aug. 30 Sept. 2 
27________ Aug. 22 ___do.____ Sept. 3 
28____________do____ Sept, 6 Sept. 8 

Sept. 3
Sept. 4 
Sept. 5 
Sept. 6 
Sept• .5 
Sept. 12 

Sept. 7
Sept. 6 
Sept. 8 
Sept. 10 
Sept., 7. 
Sept. 16 

9
7 
8 
9 
8 

14 

• 'I 
.. 
5 
3 
4 
3 

2
3 
2 
4 
2 
4 

4
2 
3 
4 
2 
4 

18
16,
18 
20 
!~ 

"" 
29_________ 
30.________ 
3L________ 
3!l.._______ 

Aug_ 2~ 
Aug. 25 
Aug. 26 
Sept, 1 

Sept. 3 Sept. 6 
Sept. 4 Sept. 7 
Sept. 5 Sept. 8 
Sept. 10 i Sept. 14 

Sept. 9 
Sept. 15 
Sept. 11 
Sept. 17 

Sept. 14 
Sept. 22 
Sept. 27 
Sept. 26 

10 
10 
10 
9 

3 
3 
3 
4 ! 

3. 
8 
3 
3 

5 
7 

16 
9 

21 
28 
32 
25 

T0ta1 __________ ---------------------------------~---un;·--I-09-1----0+--609._______ 11- -
Average_____ .___________________________________________ 8.75 3; 16\ 3.41 3.72 19.03 
];faxlmUDI__________ ._____________________________________ 14 6 . 8 16 32 
];[)nimum____________________________________________.___ 7 2 f 2 2 14 

.-___ _ ___2 I__-'-___--.:.__'--._ 

THE SEVENTH GENERATION 

EGGS OF THE SEVENTH BROOD 

TIME OF OVIPOSITION' 

Figure 15 shows that seventh-brood eggs were deposited from 
August 9 to October 11. There was no very definite maximum depo
sition, though more eggs were 'deposited from September 1 to 8 than 
at any other time. 

LENGTH OF INCUBATION 

The incubation period of 279 seventh-brood eggs averaged 11.05 
days, the maximum being 33 and. the minimum 7, as is shown in Table 
45. 
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TABLE 45.---Length 0/ incubation period 0/ S79_iJ{Jgs 0/ tIle seventh brood of the Euro
pean red mite, Yakima, Wash., 1994, 

Number NumberLe1Jsth or JMlrlod Lensth or period .,.or eggs oteggs 

10 17 days_________________________________ _ 

9~ t~::::::::::::::::::::::::::::::::::days__________________________________ _ 
4 
5 

10 days_________________________________ _ II 
11 days_________________________________ _ :Itfi ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J 1 

~~ :I:~:::::::::::::::::::::::::::::::::: fg ~ t~::::::::::::::::::::::::::::::::::l 1 
1 

1~~ 16 days~:~::::::::::::::::::::::::::::::::::: _________________________________ 
Ig 33 ~emge:ii05-diiys:-----------------1 

_ 

TIME OF HATCHING 

Seventh..brood eggs were hatching from August 17 to October 14~ 
as is sho~ in Figure 15. 

IMMATURE STAGES OF THE SEVENTH BROOD 
4f 

LENGTH OF THE LARTAL PERIOD 

In Table 46 it is seen that .the larval period of the seventh J>rood 
averaged 4.71 days, the maximum being 17 and the minimum 2. 

TABLE 46.-Length of larval period 0/ European red mite3 of the seventh brood, 
Yakima, Wash., 19S4 

I Number of days 

Nom-l Feed1ng Qniescent TotalSex 
berl 

; To- Aver- Max- MIn- To- Aver-I Max-I Min- To-lAver Max-I Min. tal age !mnm !mom tal age limum,lmom tal age lmumimum , , ------ ----
Mala ________________ 1.811-.--- ~--2 

26 ' 58 2.23 3 1 47 1 105 4.1»Femme___ •__________ 
10 ! 23 2.30 1 9 .90 t 1 0 32 3.20 S I 2 

Both sexes _______ . ___ 157 1.7! 10 1 116 2.00t 7 1 273 i.71 17! 258i " 
I 

LENGl'H OF THE NYMPHAL PERIOD 

The nymphal period of the seventh ·brood averaged 9.09 days, the 
maximum being 16 and the minimum 4, as shown in Table 47. 

? 

http:46TECBNIC.AL


47 BIOLOGY OJ' THE· EuBOPEANBED lIITE' 

T.uLJl 4.7.-Length. oj n1J11lphal period oj European red mitea oj the seventh. brood, 

Yakima, Wqah., 19S4 


~ROTONYMPJt 

Number of days 

-~.-1 
':) 

Num Feedl:ag QuIeScent Totalau ber 

To- AVfIl:' Mas· To- AVfIl:' Mas· MIn· 
tal age Imum Imum tal IP Imumimum tal 1IIl8 Imum Imum 

24 4-[ -
Mm. 

MaIeII••••••••••••••• 62 2.17 1 54 2.26 Ii 1 100 ...2 8 2L60 LOOFemales••••••••••••• 10 16 3 1 10 1 1 26 2.00 4 2 

Both sexes •.•••••••.• 3t 68 2.00 6 1 1:i2 8 .2
4 1 I 64 L88 3.88 

DEUTONYMPR 

67 79Males•••: •••••••••••1 241 74 13. 08 1Females............. 10 20 2. 00 1 16 1.60
11 \2. 1Both SElxes........... 3t 9t 2. 76 1 b3 2.44 

COMBINED TOTAL 

247 29
1

16 
Females............. 10 ••••••••••••••••••••••••••••••••••••••••••••••,. 62 e. 20 11 4
Males•••••••••••••••1 24\······1······1······1······1······1······1······\···'.'1 1

1 
10. 6Botb 1IeXe&..... •••••• at •••••••••••••••••••••••••••••••••••••••••• ".'" 309 9.09 16· 4 

ADULTS OF !)lBE SEVENTH BROOD 


OVIPOSlTION 


Seventh-brood females deposited an average of only 9 eggs, as it 
was late in the season. Table 48 shows that there was an average 
preoviposition leriod of 3.2 days, an average oviposition period of 
10.4 days, an an average of 12.6 days from emergence to last 
oviposition. 

TABLE 4S.-0vipoBition by five female8 of the seventh brood of the European red 
mite. YaJ.:ima, Wash., 1924 • 

Number of dBYS-

From Number
Days ofeggs

Before Of ov!. emer· de~"tedgenceto ... o~~. position last ov!· 
po!Itlon 

-------·----------1·-----------
Total••••••.•••••••••, ••••, ••••.••••.•••••••••••••••••••••••••. 16 62 63 46 
Average••••••••••••••••••••••••••••••"'" •••••••••••••' ••••.•• 3.2 10.4 12.6 9 

Ii 19 21 24~:l:~:::::::::::::::::::::::::::::::::::::::::::::::::::::\ 2 1 3 1 
L 
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LENGTH OF LIFE. OF AJ)U,";TS 

Males lived an average of 13.59 days and femRles an average of 
20 days, as shown in Table 49. 

I 

TABLE 49.-Length of life of adults of the 8eventh brood of the European red mite 
Yakima, Wa8h., 1924 

Male Female 

17 5 
231 100 

13.59 20 
34 	 28 
3 15 

LIFE CYCLE OF THE SEVENTH GENERATION 

Tables 50 and 51 giv" the life cycles of 24 males and 10 females~ 
respectively. The average life cycle of the males was 24.35 days, 
and that of the females was 18.3 days. This difference is due to 
thE' fact that most of the males were reared later in the season and 
consequently in colder weather than the females. To the female 
life cycle should be added the preoviposition period of 3.2 days, 
giving a complete life cycle of 21.5 days. 

TABLE 50.-Life cycle of 24 male8 of the seventh brood of the European red mite, 
Yakima, Wa8h., 1924 

-.-~'--'-~----:-------;------------I Date oC- Date ~~lsmphal Length oC stages in days 


No. IEgg dep. Hatch. Larval Proto· j Dento- Egg Larval Proto- Deuto· Total
I osition ing molt nymph nymph I nymph nymph 


~~=~~=·I:;:-; Aug. 25 AUg~; Aug. 30 ISept. 31~--2 --3----4--19 
2••••••••••1 Aug. 27 Sept. 5 Sept. 7 Sept. 10 Sept. 14 i 9 2 3 4 18 
3••••••••••I.__do ••• __ j Sept. 6 Sept. 10 Sept. 13 Sept. 161 10 4 3 3 20 
4 ______ • __., Aug. 28 ___ dO_._______do____• Sept. 14 ! Sept. 17 II 43 .4 3 20 
5_______•• , ___do____• Sept. 7 ___ do____• ___do___._ Sept. 161 10 1n• 
6___________••do____•.j _••do__•__ Sept. 12 Sept. 15! Sept. 18 10 45gs/ 

4 
3 

2 
3 21 

~::::::::::I-Atig:-29-I-~e~t--jj- -se~t-i3- :::~~:::::I-se~t-2i)I-----iii- ~ ~ 22 
1I----------'---dO-----1 Sept. 6 Sept. 10 1 Sept. 1~ ISept. 18 8 4 4 2010_.__ • _______do_____ Sept. 0 Sept. 14 ' Sept. 16 I Sept. 23 11 2 7 25 
11.________•___do_____ Sept. 10 ___ do_____ , Sept. 17 ___do_____ 12 4 3 6 25 
12________ .1 Aug. 31 Sept. 11 Sept. 15 I___ do_____ Sept. 25 11 4 2 8 25 
13_____ ._.+__do_.______do___•• ---do-----l Sept. 20 Sept. 30 11 4 5~ I 10 30 
14______••_. Sept. 1 Sept. 10 Sept. 13 Sept. 15 Sept. 20 9 3 6 19 
15______._.!..-do_____ •__do.____ se~t. 15 r se~t. 20 se~t. 28 9 5 8 27 
16---------i---do----- Sept. 11 --- 0 _____1. __ 0 ••••• '-- 0 •••_. 10 I 4 5 I 8 fI 
17______ •• _/ Sept. 2 Sept. 10 Sept. 14 Sept. 17 Sept. 23 8 4 3 I 6 

~g::::::::: _~~9~:__~. _~~9~:.~~__~~9~:_~~__~~9~:_~_ tgt ~ ~g ~ gI ~ ~ 
20 _________ .___do _______do________do_____ Sept. 23 Oct. 2 10 3 7 , II 29 
21.________ 1 Sept. 4 Sept. 14 Sept. 18 Sept. 26 Oct. 4 10 4 8 1 8 30 
22_________ ---do-----i Sept. 15 Sept. 20 ISept. 27 Oct. 2 11 5 7 5 28
23____________do_____ i___ do________do_____ Sept. 28 Oct. 6 11 6 8 1 8 32 
24_________ Sept. 61___do_____ Sept.21 Sept. 29 ___do_______9____6____8_j__7_~ 

~~:~i~::::====:======:====::=:=:======::=:==:::=::=== 19~ 1 /~ I l~ ;41iMinimum_______________________________________________ 8 2 2 i 2 18 

1 23 individuals. 
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T ABIJE 51.-Life cycle of .10 femala of the seventh brood of the European red mite, 
. 'Yakima, Wash., 1994 

"......, 
'-~...--~, 

Length of stages In daysDon,>-~D.w~~ 
N o. 

Egg dep- Hatch· Larval Proto- Deuto- Egg Larval Proto- Deuto- Total
osition lng molt nymph nymph nymph nymph _........_..- --------------- 

1_____ 
Aug. 11 Aug. 20 Aug. Z1 9 a 2 2 162____ _ -- .. -- Aug. Z! IAug. 25 ............ Aug. 13 Aug. 22 Aug.:U Aug; 26 Aug. 29 9 2 2 3 16
3__ ••_.... _... - Aug. 19 Aug. 28 9 5 3 2 194__ • __ .........- Aug. 21 Aug. ao .~~;:..:. _~~S;:__:_ .~~S;:__ ~_ 9 3 3 2 17


5.__ ._ Aug. 22 Aug. 29 Aug. 31 I Sept. 4 Sept. 6 7 2 4 2 156_____ ----- _._do•• __7____ _ Aug.ao SGpt. 3! S1ct. 6 Sept. D 8 4 .3 11 17 
Aug. Z! Sept. 1 Sept. 4 __ • 0 __._ Sept. 9 9 3 2 3 178.___ _ ----- ___do_____ Sept. 2 Sept. 5 I Sept. 7 Sept. 12 10 3 2 5 20

9____ _
10___ _ --- .. - Aug. 25 Sept. 3 Sept. 6 ISept. 8 Sept. 15 9 3 2 7 21 

Aug. 31 Sept. 10 Sept. 14 Sept. 17 Sept. 25 10 4 3 8 25 
Total______________ •_____________________________ •______ J-s9 

32 26 183Average___________________ •_____________________________I 3:2 2.68.9 3.6 18.3a61 
10 5 4 .8 25~~t:::::::::::::::::::::::::::::::::::::::::::::::::::l 7 2 2 2 15 

I 

THE EIGHTH GENERATION 

EGGS OF THE EIGHTH BROOD 

TIME OF OVIPOSITION 

Eighth-brood e~gs were deposited from August 28 to October. 6, 
the maximum bemg deposited on September 5. This is shown in 
Figure 15. 

LENGTH OF INCUBATION 

The incubation period of 58 eggs averaged 14 days, the maximum' 
being 29 and the minimum 7, as is shown in Ta.ble 52. 

TABLE 52.-Length of incubation period of 58 eggs of the eighth brood of the Euro
pean red mite, Yakima, Wash., 1924 

NumberLength of period Length of periodI~¥~~r!! of eggs 
---~--------l.___:.•1_____________1
7days_________•________________________! 2\19 days__________________________________ 

'~O~~ddd:~a~y~s:s::~----~::---:---=::---~---::::=::---~:-:--_=::--_:::_::=::_--::=:::::::-=_=:-=_:--_--:_:--_:-._=:i.•,: 1~ I ~ ~m:::::::::::::::::::::::::::::::::: 
~, - Ig if ~I ~:~~==:==:==~=======:=:===:==:=:=::::13 days_._____________________________ .__ 1 25 days__ ._______________ •______ •_______ 

14 days-------------------.------------- 3 . 26 days___•____________________________
15 days______________________________._' 2 '2; doys_.____ -__ "________________________ • 

16 days_________________________________ ~: ~ ~:~y~=::::==::::=:=::=:::::::=:=::::=::i 
~~ ~:~~::_:::::::::::::=:::::::::::==:::: 2 . Average,l4days. ' 

TIME OF HATCIDNG 

Figure 15 shows that the eggs hatched from September 8 to~Octo
ber 15. 

IMMATURE STAGES OF THE EIGHTH BROOD 

LENGTH OF THE LARVAL PERIOD 

Table 53 gives the average length of the larval period as 6 days, 
the maximum as 13, and the minim'.lm as 3. 

http:minim'.lm
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TABLE 53~-LenUth of larval periOd of 1.9 European red mites of the eighth brood, 
Yakima, Wash., 1994 . 

Total Average Maximum Minlmum 
--------''---,-------1---.,..,-1----1----1---

Da,. Da,. Da,. Da,. 
~Dt::::::::::::::::::::::::::::::::::::::::::::: ~r t~ ~ .i 

Total____________________________________________I----I---6.-00-1---- -1---
78 13 3 

LENGTR OF THE NYMPHAl:. PEmOD 

The nymphal period averaged 11 days; the maximum was 14, .and 
tile minimum was 9, as Table 54 shows. ______ 

TABLE 54.-Length of nymphal period of European red mites of the eighth brood, 
Yakima, Wash., 1924 

PROTONYMPH 

Number of days 

Num- Feeding QuIescent TotalSex 
her 

I 

To- Aver· Max· MIn· To- MIn· To- Awr- Max Min· 
tal age Imum Imum tal age !mum Imum tal age mum ImumA~_. 

Male_.,._.:_ •••• _.~._ 1 2 3 
J'emale~__•___••_•••_ 3 7 '2.'"33- ----4- 1 12 Tiiii- ---'7' 2Both Be%e9. _________ • 4 9 2.25 4 "'TI T~""T 1 15 3.·75 7 2g 

DEUTONYMPH 

COMBINED TOTAL 

Male. __••••_._•••.__ '1 3 ___________________________________• _______••__ _Female_ •• ______•••_. 
4 _________________________________________• _••_._Both sexes •• _ •••_ __ 1 1-·-··-1---·--1-·----1-·----1------1------1-·----1-···-'1 ~91-~-~:-~·--I---t-l--I-----:-

ADULTS 01' THE EIGHTH BROOD 

Although four eighth-brood adults were secured, cold weather and 
tho consequent dropping of the foliage made it impossible to obtain 
records of their oviposition or longevity. One female lived 22 days 
before the leaf dropped, depositing a single egg on the tentlJ day. 
Two other females lived 14 and 19 days, respectively, without depos
iting any eggs. 

LIFE CYCLE OF THE EIGHTH GENERATION 

The life cycle of the only male reared to maturity was 22 days.
The three females had an average life cycle of 26.33 days, as shown 
in Table 55. 
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,TABLE 55.-Life cycle of one male and three females of the Europ6fJn red mite 0/
the eighth brood, Yakima, Wash., 1924 

MALE 

Date of nymphalDate of- Length of stages In daysmolts 


No. 

Egg dep- Batch· LRrVal Proto- Deuto- Dento-
Egg IProto- Totalosition ing molt nymph nymph Larval nymph nymph 

-------------,1-----
I.........•1Sept. 1 Sept. 10 Sept. 14 Sept. 17 Sept. 23 II 3 6 22 


, 
FEMALE 

7 25 
2•••••••••• AUI!. 30 •••do•••••••dO••" 17 26 0 6 3 9 271.·········1' Aug. 29\ Sept•. 8\ Sept. 141 Sept.Sept. 16 ISept.Sept. 23 10 H1
3.......... Sept. 4 Sept. 14 Sept. 17 1Sept. 24 Oct. 1 10· 3 7 7 27 

[--1--
Total.................................................... 29 15 12 23 79 

Average•••••••••••••••••••••••••••••••••••••••..••••:... 9.67 II . 4 7.67 21.33 
Maximum•••••••••••••••••__•••••••.•••••••••••••• .••••. 10 6 7 II 27 
Minimum.... •••••• ••.•••••••••• ••••.•.• •••••••••••••••• II 3 2 7 25 

SUMMARY OF LIFE·mSTORY PHASES 

The life-history studies made in 1923 were not complete, but 
Table 56 presents a summary of the more important J?hases, as far 
as it is possible to give it. In Table 57 is ~ven a similar summary 
for 1924. It will be seen that there is cOIlSlderable variation in the 
average length of a given phase in the different broods. This is 
chiefly due to variations in the temperature. The average of these 
phases for all broods in the two years agrees very well. In these 
tables the average length of the complete life cycle does not agree 
exactly with the sum of the avera~es for the various phases of that 
life cycle, for the reason that the life-cycle averages are figured from 
the individuals that completed their life cycle, while the other figures 
include many ndditional individuals that did not complete the life 
cycle. 

TABLE 56.-Summary of the phases in the life of the European red .mite, Yakima, 
Wash., 1928 

AVMBge lengthAverage length of steges IAVMBge of life of adultslength of Aver·complete Average agePreovi· lIfa cycle length of num·Oeneratlon I position (Includ· ovlposl· ber ofperiod ing pre- tlon eggs per 
female

Inen· IL al N~ph- ovlposl· period Male Female 
tlon 

period)
=:J-=-_al 

+,,~... ~ ...,---

Da" Da" Day. Do,. DOli' Dall' DOI/' Da,.
F Irst.••••••••••••••••••• 6.91 5.81 2.al 114.47 15.13 25.57 ---_.......... 16.M 
Becond•••••••••••••••••• 13.13 3.52 6.t6 2.22 26.00 12. 25 36.00 14.50 
T hird••••••••••••••••••• 9.89 2.79 4.67 1.66 19.43 11.95 25.75 8.00 14.89 
Fourth••••.••__••••••••• 7.71 2.« 3.98 1.112 16.33 7.20 17.00 -.....--....... 14.00 
F Uth•••••••••••••••••••• 8.47 2.156 4.10 2.U 17.86 
Sath•.••••••••.••••••••• 7.49 2.62 4.45 2.33 17.30 ····"8:"38· ··i4:7S· ""9:33· ··-is:2a 
Beventh_._••• _••_••••••• 6. 57 29.39 7.50 •••••••••••••••• 17.40t~ l: l...:~~....~~.~E Ighth._•••••••••••••••• .......... ...-- ..------ ....._- ....-- ......__ .... :::::::: 

Average••••••••••• 10•.83 i 3.48 ! 5.39 2.73 ! 21.05 10.40 [ 23. 81 I........ 15.43 

~ 

1 This does not Include the Incubation period aud Is not considered In ftguring t he seasonal aVMBge. 
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TA.BLE 57.-Summary oj the phases in the life of the European red mite, Yakima. 
. Wash., 1924 

Average length A.veraie length or stages Average
length of at life of adults

Avercomplete Average--- agePreovl- life cycle length of 

--,-
num-Generation position (includ- ovlposl her ofperiod ingpre- tlonIncu· eggs perLarval N~Ph. ovlposl- period Male Femalebatlon femaletion 

period) 

DaVI DaU8 DaUI DaV8 DaU8 DaVI DaUI Dav,First_______ •___ •___•____ ______ ._ 4. 99 7.45 2. 28 I 15. 16 9. \J4 26.03 8.36 12.11Second _____•_____•______ 
8. 29 2. 58 4. 63 1.68 17.22 15.24 34. 51 15. 29 17.00Thlrd_____•__ •• _________ to. 04 2. 65 4. 90 1.74 19.44 10.71 25.51 10.65 12.69 
8. 33 2. 65 4. 81 2.12 i 17.67 8.76 15.68 11.18 11.91 
8. 56 2. 82 5. 15 2. 12/ 18. 85 11.88 15.52 8.85 14.33 
9. 23 3. 11 6. 76 2.90 21.93 14. 50 14. 65 12.56 21.63fgr~=:::::::::::=::=::Sevcnth__ ._. ____________ 11. 05 4. 71 9. 09 3.20 21.50 10.40 9.00 13.59 20.00Eighth __________________ ________! '26.33 __________

14. 00 6.00 11. 00 
I::::::::Average___________ 20.42 11.63 20.13 11.50 15.679·li3f aool-:e.72 2.20 i 

I This does not include the incubation period and Is not considered in figuring the seasonal average. 

'This does not include the preovlposition period. 


It may be said that there is an average incubation period of ap
proximately 10 days, a larval period of 3.5 days, a nymphal period 
of 6 days, and a preoviposition period of 2.5 days, which would result 
in a complete life cycle of approximately 22 days. The individuals 
actually completing their life cycle in 1923 averaged 21.05 days, 
and those completing the life cycle in i924 averaged 20,42 days. 

The female mites oviposit for approximately 11 days, during which 
time they generally deposit from 20 to 24 eggs, or about 2 eggs per 
day. Individual records were obtained, however, of females that 
deposited 80 to 90 eggs. (See Tables 6 and 13.) The females live 
about 15.5 days and the males about 11.5 days on the average, al
though some illdividuais have been found to live "as long as 39 and 
34 days, respectively. (See Tables 42 and 49.) 

~SCELLANEOUS STUDIES 
PARTHENOGENESIS 

The females of the European red mite can reproduce partheno
genetically, although it is probable that under natural conditiono 
,parthenogenesis seldom occurs except where the mites are scarce. 
The eggs deposited by unfertilized females produce only males. 
Those deposited by fertilized females produce both males and fe~ales. 
Ross and Robinson (137) state tha,t field counts showed only about 
1 male to 10 females, and Hamilton (15, p. 187) concludes from this 
It that the fertilized eggs produce females and the unfertilized eggs 
males." While the latter part of this statement is true, the fertilized 
eggs produce mites of both sexes. Males and females are produced, 
whether the eggs have been fertilized by males descended from 
mated females or from unmated females. The writers kept a record 
in 1924 of the sex of mites produced from 368 eggs. There were 
154 males, or 41.8 per cent, and 214 females, or 58.2. Theoretically, 
fertile eggs should produce males and females in equal numbers, and 
if a larger number of eggs had been recorded. the numbers of males 
and females .would probably have been more nearly equal. The 
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comparative numbers that may be found in the orchard will vary 
with the time the examination is made. The males mature sooner 
than the females, and do' not live so long. Therefore an examination 
made when the mites of any given brood are beginning to mature, 
would show a prepondera.nce of males, while an examination made 
later would show more females. On May 2, 1923, 151 mites were 
examined. Only 42 of these had matur~d, this being only about 
two weeks after the winter eggs had started to hatch, and these 
consisted of 27 males and 15 females. On July 3, 1923, a similar 
examination showed 17 males and 37 females. 

A study was made at Yakima, Wash., of the effect of partheno
genesis on the European red mite, including a comparison of the 
length of life of fertilized and unfertilized females, the comparative 
number of eggs deposited by these females, the incubation period, 
the percentage of eggs hatching, and the comparative length of life 
of males resulting from fertil'e and infertile eggs. 

LENGTH OF LIFE OF PEMAI;E8 

In 1923, 30 fertilized females lived an average of 15.60 days, while 
19 unfertilized females lived an average of 15.85 days. In 1924, 
20 fertilized females lived an average of 17.05 days, while 19 unferti
lized females lived an average of only 14.74 days. This would indi
cate that there is very little difference in the length of life of fertilized 
and unfertilized females, the latter probably not living quite so long 
as the former. 

EGGS 

Records were made in 1923 and in 1924 of the number of eggs 
deposited by fertilized and unfertilized females, and the number 
that hatched. Table 58 compares the eggs deposited by these females, 
the eggs being those deposited at the same time of the year, in order 
that other factors should be equal. The fertilized females averaged 
29.02 eggs each, and the unfertilized females averaged only 27.17 
eggs each, or 1.85 eggs less. Ros,s and Robinson (27) recorded an 
average of 38.6 eggs deposited by fertilized females and an average 
of 25 eggs by unfertilized females. The fertile eggs hatched better 
than the parthenogenetic egg:;, an a.verage of 85.32 per cent of the 
former hatching, and only 76.53 per cent of the latter. 

TABLE 58.-Comparison of parthenogenetic and fertile eggs of the EUTPpean Ted 
mite, Yakima, Wa8h., 1928 and 1924 

Parthenogenetic eggs Fertile eggs 

Year \' Eggs IAVerage i Eggs IA veragel 
Females depos- per Eggs hatched Females depos- I per Eggs hatched 

lted female , Ited I (elnsJe 

--- --------,------- ----------.----,----!--~ 
lNumber Number Number NUmber! Per ct. Number Number1Number Number Per d. 

1923_._ •••••_._ ••••• .1 21 490 23.62 3671 i3.99 30 756 25.20 634 83.86 
1924._.___ ••_._. ____ • - 21 645 30.71 510 79.07' 20 695 34. 75 OO! 86.91 

_:::,~=I=-+------ -,-;;:;;-:----1'"-------=9 """ ,------- ---;;;:; 

In 1924 the incubation period of fertile and parthenogenetic eggs 

was compared. The average incubation veriod of 766 fertile eggs 
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was' 10.45 days, whereas the average i~cubation period of 479 par
thenogenetic eggs, deposited at the same time, was 10.57 days, the 
two average periods thus being approximately equal. 

LENGTH OF UFE OF MALES 

Records of the length of life of 29 males from parthenogenetic eggs 
and 19 males from fertile eggs, living at the same time of the season, 
were compared, and it was found that the average length of life of the 
former was 13.8 dars, and of the latter 13.2 days. . 

Parthenogenesis In the European red mite thus appears to shorten 
the life of the female slightly, to cauae females to deposit fewer eggs, 
and to cause a smaller number of the eggs deposited to hatch. It 
does not appear to affect the length of life of the resulting males, 
howt'ver. 

TIME OF EGG DEPOSITION,' 

Records of the oviposition of females of the European red ririte 
were made twice daily for a short time in May, 1923, the observations 
being made at approximately 9 a. m. and 5 p. m. Of 181 eggs laid 
during this time, 143, or nearly 80 per cent, were laid between 9 a. m. 
and 5 p. m. The average mean temperature during this interval was 
71 0 F., whereas the average mean temperature during the interval 
from 5 p. m. to 9 a. m. was 570 Another .series of observations, made • 

on the same dates, but at 10 a. m. and 5.30 p. m., showed that only. 
about half the eggs were laid between these hours. 

RATE OF OVIPOSITION 

Since the average daily egg deposition of the female mites has a 
direct bearing on the rate of increase of the mites, data are given in 
Table 59 to show the rate of oviposition. Apparently the females of 
the earlier broods deposit more eggs per day than those of the later 
ones, the average number of egga per female per day being 2.64, 
2.37, 2.47, and 1.85 for the first four broods, respectively, B,nd only 
1.3, 1.3, and 1.29 for the fifth, sixth, and seventh broods. This 
difference in the tate is borne out by the figures for the average total 
number of eggs per female, which are given in Table 60. It will be 
seen there that the total number is much higher for the first three 
broods, at least, than for the later broods. This difference in the 
rate of oviposition can not be explained entirely by differences in 
the mean temperature, since the temperatures averaged higher during 
the time the fIfth and sL'{th broods were ovipositing, for example, than ~ 
during the oviposition period of the first and second broods. It is 
possible that extremely warm weather decreases the rate of oviposi
tion. Also the more mature condition of the foliage may provide less 
suitable food for the mites, which would probably affect the :rate of 
oviposition. There was an average daily oviposition per female of 
1.89 eggs for all broods. 



________ 

~umber ofeggs per daypef .. '.' teD:lale. . First Second Third Fourth Fifth Seventh 
brood brood brood . brood brood btoo~l 

~-'--~---:----I~-~ ------------.\-'---1'---:-
0__________--.-____ ---.------___ 19 45 Z1 .19 71 liO !l.. 
1_____"--.--------__------------ 102· 160 89 82" 154 1!.n9 .14 
:1.....___.___.-----.-----.--....... frt 1M 92 ffl 69 ,.., 6
3•••____________________________ 63 96 109 liO. 34 21 5 
L __• _________________ 56 79 6Il 11 7 9 2~________

S_________~_.____________________ 30 36 25 3 2 2 -~6"______________________________ 12 8 4 ____________________________________c__ _
7________________________________ 4 5 _________________.. _________. ___________________ 

~~~~f~j~~~~~~~~ ~;=~~~ -------l-f:==~~~ ~=Jjjj:: ~~~~~~;1: ~J~~~ ~~:[:~ 

Average__________________ 2.64 2.'37 ! 2.47 L85 L3 L3 1_29 

A(~~--~-~-__~~~~~_ 66 65. 4 1 69.1 7L4 70.8 67.5 65,3 

Av&age number ot eggs per day per female for all broods, 1.89. 

TABLE 60.-Average number of eggB deposited by the European red mite~ Yakima 
Wash., 1924 

Averago Average 
total total 

Brood nwuber Brood number 
of eggs per of eggsper 

female female 

------.. - ''-- -_..·_-----_.._------11 --------------1---
Flrst.____________________• ______________ 26. 03 Fifth..______________________ .___________ 15. 52 
Second.________________________________ 34. 51 Sixth....________________________________ 14. 65
Third_______________________________ _ 

~. 

25. 51 Seventh.._______________________________ 9.00 
Fourth___________________________ •_____ 

15.68 
Average___________________ ________ 20.13 

PERCENTAGE OF EGGS HATCEITNG 

Table 61 shows the percentage of eggs hatching for each brood in 
1923 and 1924. The average for all broods in 1923 was 72.25 per 
cent and in 1924, 76.74 per cent. 

TABLE 61.-Number of Bummer eggs deposited and number and per~e hatched 
of the European red mite at Yakim(l~ Wash.~ 1928 and 1924 

1923 1924 

Brood 
Eggs I Eggs . 

deposited! Eggs batohed deposited Eggs hatohed 

second.___~==_=_~_-=_·=·~~~~= Numk{3! Num:rs P~f~:~ NU~fi'i Num~IPa ~27 
Third.___________________________________ 726 506 69.70 1, 547 1,246 80. 54
Fourth___________________________.______ 848 641 75.59 1,152 745 64. frt 
Fifth...________________________ ..________ 290 198 68. 28 674 494 73.29 
Slxth..____________________________________ 300 I 254 84. 67 662 587 88. 61 
Seventh______________________ .-------_---- 267 . 208 77.90 396 275 69.44 
Elgbth..___________________________________ 3.1 16 48.48 77 58 75.321 

Average of averages by broods______ -"--------1---------- 72. 251---------- _________ 76. 74 



·.TEdHNIC~':ll1J'LLE~·'~~t:p'Ls.·.DllJPT;;Q~.:~GmcUiiruRll' 
. REEDING AND 'QUIESCENT ,rERIODS 

The quiescentperiodsof'iiheimmature stages oftheEurop.eanr~d . 
Inite:are.ofpaI;ticulal'~ntWest.b~cause the q~es(~fi!~~dividua1s are' 
morereslllltant.to. pertaIn I:!prays than. ,the actlve 1i14:cV1duals: .. Ta.bl~ 
62'giyesthe'average. feeding and. quiescent periods iorsevell brc;>ods 
ill 1924 ... ' This shows tha.t tliequiescentperiod averages nearly as 
long as the fee.di.·ng period, the ayeragetot~l feeding pen..ad, being.
4.93 days and the average total qUIescent petlod4~54 days. .~; 

TABLE 62.-Compari80n of feeding and quiescent perioiJ,s 01 i.mmature ..8tages of 
the European red mite, Yakima; Wash., 19134 

Larva Protonyinph DeutoDy[nph 

Brood' Average Average Average Average Average Average
feeding quiescent foodIDg quiescent feeding quiescent

. period period period purlod purlod period

------------1---------------1--.... 
DallBFirsL______________________________.______ 2.72. 

Second__~______________________________.__ 1.\\4 
Thlrd________________________• ______ ______ 1.33 
Fourth_______________________________-____ 1.44 
Flfth_____________________________ .-______ 1.66 
Slxth_____ •___• ______________________ ~_____ 1•.91 
Seventh.._________________________________ a 71 

1----1,--,--
Average olaverages by broods___ ~__ 1.86 

Dall! 
1.13 
1:21 
1.16 
L14 
1.07 
1.35 
Lst'."/

-I 

1. 36 1' 

Dall' 
1.66 
1.08 
1.21 
L27 
1.42 
2.02 

. 2.76 

i~631 

DalJB 
2.55 
1.30' 
1.36 
I.U 
L23 
1•.61 
2.44 

,.~,68 

Average total leedlng period, 4.93 days.
Avetage total quiescent period, 4.54 days, 

NATURAL ENEMIES 

The study of the European ,red mite ill the Yakima Valley has 
shown that natural control tbrough the agency of predacious ellemies 
is of considerable importance. In each of the three years that these 
stu9ies have been conducted; 1923, 1924, and 1925, there has bee:g a 
gen,eral control by-the several predatox;y enemies ill mQst if not 'all 
of' the orchards where the mites were present. Tbis control takes 
place SUddenly each season some time ill August. Thesuddenness 
with which. the mit!;is disappear is one of the,most remarkable features 
of this natural control. The la~t of July or early part of August 200 
or 300 mites could be found on a leaf, while a few days later it was 
difficult in many cases to find more than an occasional one or two. 
This sudden decrease in the number oi mites is doubtless due to tbe 
fact that tbe predacious enemies increase ,to such numbers a.nd to 
sucb a stage in their development that their rate of consumption is 
far greater than t'Je rate of in.creaseof the mites. Up to that time 
the predators are so few that the rate of int?rease of the mite is in 
excess of the predators' food requirements. Unfortunately for the 
efficiency of control by these elleniies, it comes. after most of the 
injury to the foliage has been done. If natural control came in June 
instead of in August, artificial control would be unnecessary. 

A great many different kinds of predacious eneniies of Parate
tranychus pil08U8, and of other closely related mites, have been . 
observed and recorded by variou,swriters. Ross and Robinson (27) 
report Stethorus p'Unct'U'In Lee. in small numbers feeding on P. pilO8U8 
in Canada. The two~spotted lady beetle, Adalia oip'Unctata L., 
was alS() found apparently attacking this mite. These enemies, 
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however, did not appear to reduce the numbers of mites appreciably. 
Garman (14-) records the following predators on P. pUosus in Con
necticut: Leptothrips mali Fitch, Scolothrips sexmaculatus Pergande, 
Holothrips sp., TriphZeps insidio8us Say, Stethorus punctum Lec., 
and the predacious mite Seius pomi Parrott. These he reports as 
most numerous in July and August, especially in 1922 and 1923. 
Hamilton, in Maryland (15), found only the coccinellid Stet horus 
punctum. 

These are the only writers who have discussed the enemies of 
P. pilosus as such. However, a number of writers have reported 
predacious enemies of other mites and of pilosus under other names. 
It ~<i ~uite probable that several of the enemies reported as preying 
upon Tetranychus bimaculatus H8,rvey (= telarius L.) and T. mytil
aspidis Riley (= citri McGregor) are also found predatory on pilosus. 
Indeed, in many instances these three species have been more or 
less confused, especially P. pilosus and T. mytilaspidis, so that 
many of the predators reported on the citrus mite may prove common 
also on the red mite. This is particularly true where the host plants 
of the two species of mites intermingle or grow in the same general 
vicinity. 

In the Yakima Valley the following predacious enemies of the 
European red mite have been found: A gamasid mite, Seius sp. 
(probably S. pomi Parrott); an anthocorid, TriphZeps insidiosus Say; 
a coccinellid, Stethorus picipes Casey; and a species of thrips, Sco2o- ; 
thrips sexmaculatus Pergande. In addition to these known predators 
it is very probable that a specieo; of Hemerobius and one or two species 
of Chrysopa, as well aB various coccinellids, will be found to be pre
dacious on the red mite here, as they have been found elsewhere on 
related species and have been :reported on T. mytilaspidis outside of 
the citrus regions. 

SEIUS sp. 

The predacious mite Seius sp. has been found occasionally in a 
number of orchardo; in the Yakima Valley. It has been taken feeding 
upon both summer and winter eggs of the red mite, but seems to 
prefer 1'. telarius. This gama~id destroys the mite eggs by piercing 
them with its mouth parts and sucking out the fluid contents. Occa
sionally it has been observed attacking and devouring red mites in 
the earlier larval and nymphal steges, but apparently it never attacks 
adults. It haa been found as early in the spring as March 6, when it 
was feeding upon the winter eggs of both Bryobia praetiosa Koch 
and P. pilosus.

The eggs of Seius sp. were not observed, but the nymphs and 
adults were noted. (Fig. 16.) There is little a~parent difference 
between the nymphs and adults e.'mept in size. The adult has the 
characteristic gamasid appearance and is figured by Ewing (10). 
(Fig. 17.) 

In 1906 Parrott (24-) described a sp~cies of Seius as S. pomi, which 
is probably the species present in the Yakima Valley. In 1912 Quayle 
(25) reported a gamasid as predatory on T. mytilaspidis in California. 
Ewing (10) discussed S. pomi in 1914 and described the various 
stages. He reported it as one of the most efficient natural enemies of 
T. telarius in Oregon, and as found also feeding upon the citrus mite 
T. mytilaspidis. It is probable that it was the European red mite 
t.hat he had under observation in Oregon. 

.. ~ 
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SCOLOTBBIPS SEXMACULATUS Pergande 

A. thrips, 8colothrips sezm,aculatus Pergande (fWI. 18 and. 19), was 
observed in We~a.tchee, Wash., in 1916, .apparentlr feedine:'\\l!Q.n .the 
European red IDlte. It has been found smce then m both ihe'Wenat
chee and the Yakima Valleys. During the studies of P. pilo8'U8 
from 1923 to 1925 this thrips was found many times feeding upon the 
eggs of the mite. Throughout its larval and adult stages it consumes 
great numbers of mites in all stages. It seems to prefer the eggs for 
its food, but sometimes it devours some of the quiescent larvae, 
nymphs, and rarely a fewo! the active forms. One thrips, in its 
last nymphal stage, consumed 7 eggs of pilosus in 30 minutes. .t.\n
other, also in its last .nymphal stage, cilllsumed 5 eggs in 17 minutes. 
Still another· uonsumed 55 eggs, at least 34 larvae, 7 nymphs, and 
possibly a half dozen adults, in 3 days. . 

The thrips attacks its prey, whether an egg or a mite, by puncturing 
the prey with its mouth parts. When it has sucked out most of the 

FIGURE 16.-Adult of StiIU sp. X 100 FIGURE 17.-Adultof Stlurpoml. X:60. (Ewing) 

fluid contents of a mite it rolls the mite over with its fore legs and \ 
again inserts its mouth parts,. sucking out the remainder of the liquid 
contents. Sometimes it makes several punctures before it completes 
feeding upon a mite. When it att.acks eggs, however, it usually 
sucks them dry through a <;Jingle puncture.

Garman (14) states that only one or two thrips to a leaf are neces
sary to keep the red mite under control. Quayle (25) reported this 
thrips as feeding upon Tetranychus myt1laspidis in California. Ewing 
(10) reported it as present in Oregon but stated that it probably 
played but little part in helping to control the common red spider. 
T. telarius, in that State. 

TRIPHLUS INSIDIOSUS Say 

One of the commonest predators of the European red mite is t~e 
anthocorid Trip1deps insidio8'U8 Say. (Figs. 20, 21, and 22.) This 
bug is often found feeding in Hs nymphal and adult stages upon all 
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stages of the mite. From its earliest nymphal stage until the adult 
dies its principal food apparently consists of the eggs, larvae, nymphs, 
and adults of the mites. It consumes such numbers of these mites 
(almost daily throughout its life) that it must be of considerable 
importance in checkin~. their increase. The eggs of this anthocorid 
were not observed. Au other stages were notea, and in all of these 
stages it was observed to feecl upon great numbers of mites and mite 
eggs. One of the ildults killed and devoUl'ed 12 mites in the half 
hour it was undrl' observation. During this time it also attempted to 
capture a few others but 
missed catching them. 

It kills its prry by com
ing upon it suddenly and 
thrusti ng its brak into the 
mite. (Fig. :21.) It usunlly 
retains itl' first hold, suck
ing out the fluid contents 
of the mitr's body. Some
times, howcyer, it changes 
its bold and inserts its beak 
into a mOrt' suitable part 
of the anatomy. It re
quires from 30 to 60 
seconds to suck out the. 
contents of an adult female 
mite but only 10 to 20 
seconds to exti'act the con·· 
tents of an adult male or H. 


nymph. One bug, cap

tured while in its uymphal 

stageSeptem bel' 17, molted 

at noon on September 22. 

At 11 a. 111. the next dn.y 

it was given mites to eat. 

It imm('diately pounced 

upon an adult femuie mite, 

sucked ou t part of the fluid 

contents, and then left it. 

Immediately afterward it 

captured another female 

and treated it similarly.

The next femnie captured FIGURE IS.-Lnrvae (a) of Scololhripuezmaculatunndempty

cggshp.lls (b) of the European red mite. X 15 
was sucked entirely dry
before it was left. The next day the empty, shriveled skins of 45 
mites were found with the bug. 

Like the other predators of the red mite at Yakima, Wash., this 
insect docs not appelli' very eal'ly in the season. The earliest record 
of it there is on June 4, but it does not seem to become common until 
late July or elldy }l.Uglist. It hilS been found as late as September 11, 
when it was fceding upon the winter eggs of the mite. 

:McGregor (19) reported this insect as a common enemy of T. 
bimaculat'lls (=telarius) on cotton in the South. There it had an 
ilverage ailily consumption of 33 individuals per nymph and of 28.88 
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individuals per adult. Quayle (25) and Ewing (to) have reported 
this predator from California and Oregon, respectively, and Ross and 
Robinson (27) have reported it from Canada. Garman (14,) mentions 
it as an effective enemy of P. pilosus in Connecticut. 

DESCRIPTION OF TRIPHLEPS INSIDIOSUS 

The eggs were not observed. 

NYMPH 


The nymphs (figs. 20 and 21) range from about 1 millimeter to nearly 4 milli
meters in length, according to the nymphal stage they are in. They are dark 

reddish brown, except the wing 
pads, which are hyaline. 
Abdominal segments s how 
through the tips of the ",ing 
pads, and later through the 
fully developed wings. The 
wing pads are conspicuous on 
the thorax in the nymphal 
stages. The beak is prominent 
and about one-half the length 
of the body. 

ADULT 

The adult (fig. 22) is about 
2 t{) 3 millimeters long, and 
black, except for the hyaline 
wings. The wings are about 
one-third as broad as long. 
The adult resembles the last 
nymphal stage except for the 
addition of fully formed wings 
and a reduction in the size of 
the abdomen. 

STETHORUS PICIPES Casey 

Perhaps the most im
portant enemy of the red 
mite in the Y alcima Valley 
is the. coccinellid beetle, 
Stethorus picipes Casey. 
(Fig. 23.) It has been 
found in considerable 
numbers in many orchards 
in the Pacific Northwest. 

FIGURE 19.-Adult of Scolothrip8 uxmaculatu8. X 15 In some orchards it is 
much more abundant than 

in others, and while it has not been uncommon to find as many 
as three or four to a leaf on many of the leaves on a given tree, in 
many other orchards it is almost impossible to find a single individual. 
The adults are active flyers in so far as the ability to fly suddenly 
for a short distance is concerned. But it is not known how far they 
are able to fly and thereby distribute themselves about over an orchard 
or from tree to tree. 

Little is known about the life history ofCthis coccinellid. It prob
ably hibernates during the winter months in the rubbish beneath the 
trees in the orchards. Just when it emerges from hibernation in the 
spring is not known, but it is not until midsummer, late July or early 
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August, that it. becomes noticeable in the orchards. From late 
July to October i~ c.an ~e found in,all stages in the orchard, bl.lt after 
early September It IS difficult to find any hut adults. 

FIGURB 2O.-Young nymph of TriphlePllmldlO8tU. FIGURB 21.-Last-lnstar nymph of 
X 70. (McGregor) Trip1\lepl imfdlOltU. X 211 

Table 63 shows the length of incl.lbation, the larval stage, the pupal 
stage, and the life cycle (except the preoviposition period) of 8. 

FIGURE 22.-Adult of TrlphltPI InsldlNIU. X 20. (MoGrelor) 

picipes. The incubation period for the eggs is apparently about 6 to 
10 days, the average being 7.29 days. The larval stage is from 12 to 
18 days, the average being 14.29 days. The pupal stage is from 5 "to 9 
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days, or an average of 7.29 days. The life cycle is from 24 to 35 days, 
averaging 28.86 days. Allowing a little over a day for the preovi
position period, the average life cycle would be about 30 days. It is 
therefore obvious that since the beetles are present in the orchard 
from July to October, inclusive, there is ample time for several broods 
during the season. 

FIGURE Zl.-Slelhoru6 piclpu, an enemy or the European red mite: A, Egg; B, larva; C, pupa; 

D, adult. X 3.5. (McGregor) 


TABLE 63.-Life cycle of Slethurus picipes, Yakima, Wash., 1923 

Nnm· Nom. I Nom·
Date or ber or Date or her or Date o[ her o[

Date o[ deposition of eggs days or days o[ second days or 
hatching Incuba. first molt first molt second 

'01, U____m______mm______n_______________ A,,_. '"00. ..." l"~I"'_ "1m"', 
Aug. 3.. •••••••••••••••••••••••••••••••••••••••• Aug. 10 7 Aug. 14 4 Aug. 16 2 
Aug. 2.';......................................... Sept. 2 8 Sept. 7 5 Sept. 10 3 

Do.......................................... Sept, 4 10 Sellt. 10 6 Sept. 13 ;$ 
Aug. 26... ...................................... Sept. 2 7 Sept. 8 6 Sept. 11 3 
Aug.211.. ••••••••••••••••••••••••••••••••••••••• Sept. 4 6 Sept. 9 5 Sept. 12 3 

Do•••••••••••••••••••••••••••••••••••••••••• Sept. 5 I~ Sept. 10 t 5 •••do•••• ___2 

~~~:~~::=========~===~~~===~~=::::~f:::::=:= 731=======:::: ~ l~:.::::=:=: ~ n~ 
I Total 

. ~,
Nom· INom· Total Nom· ~~a~ 

Date o[ ber or D r Iber o[ length Date ber or rrom dep-
Date o[ deposition or eggs third days or pu~~I~n days or (l~~. adult days 0[, osition 

molt third rourth stage issued pupal o[ eggs to 
los tar Instar (days) stage emer·j 

___________1____.• _:_______1__' g:g::i~[ 
July 31....................... Aug. 14 2 Aug. 19; 5 13 Aug. 24 5 j 24 
Aug.3....................... Aug, 18 2 Aug. 22! 4 12 Aug. Zi 5 ; 24 
Aug.2.'; ••••••••••••••••••••••• Sept. 12 2 Sept. 17 j 5 15 Sept. 26 91 32 

Do••••••••.•••••••••••.:•• Sept. 17 4 Sept. 22 l 5 18 Sept. 29 7 35 
Aug. 26•••_.................. Sept. 13 . 2 Sept. 17 ! 4 15 Sept. 26 9 31 
Aug.29••••.•••••••••••••••••• Sept. 141 2 Sept. 18 I 4 14 •••do.... 8 28 

Do••••••••••••••••••••••••••do•••• --.!. ...do""r~ __13_ •••do.... S ___28 r
Average•••••••••••••.••••••••••_.; 2.29 ••••••••••1 4.43 14.29 •••••••••• 7.29l 28.S6 
MaximUm···•••••••••• ··.·..···.! 4 •••••••••• 5 IS ••••••••• .1 ~ I 35 
Minimum•••••••.•••••••••••.••••1 2 •••••••••• , 4 12 ••••••••••: 5· 24 __________I._",.•. __......e!......~ 
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The Stethorus feeds during the larval and adult stages upon all 
forms of the red mite-eggs (summer and winter), larvae, nymphs, 
and adults. Each coccinellid during its life consumes several hun
dred mites in the. different stages. (Tables 64-67.) In both its 
larval e.nd adult stages it seems to prefer the eggs. (Table 64.) 
Possibly this is because these are more . numerous, much smaller 
(requiring a greater number for the same quantity of food), and 
stationary and easily obtained. N~~ to the eggs, they seem to 
prefer the larvae and then the nymphs. The quiescent nymphs are, 
of course, as easily obtained as the eggs. Table 64 shows the nUmber 
of each form consumed by both larvae and adults. 

TABLE 64.-Number oj Euro']Jean red mites con8umed by StetMrus picipes in 
laTlJaZ and adult 8tages, Yakima, Wash., 19B5 

- ------'1 ~~i Number consumed 

Date bolUS Stage or predator 
ob· 

served 

--\------\---------------Aug. 1________•________ Larv8..____________ 

Ang. :1_________________ 1* _____do____________ 0 8 3 1 0 12 

Aul{.3_________________ 2 _____do____________ 3 0 1 1 0 6 
Aug. 6_________________ 2 Adult_____________ 9 2 0 0 0 11 

3 29 10 10 3 6 167Aug. 7______________.• __ _____do____________ 
Aug. 25___________ •____ 1 .Larva_____________ 4 0 3 0 1 8 

2* 7 1 1 0 2 11 
TOtal___ •________!--12- .._... ---_ ......-....._........-.. 52 21 18 [ 6 8 104 


I Tbls adult beetle bad been starved ror 2J.i days. 

In Table 65 is sho'\vn the rate of consumption of all forms by larvae 
alone. Two larvae, which were observed throughout their larval 
stage, consumed 291 and 372 mites and eggs, respectively. Other 
larvae were observed only during certain instars, as indicated. It will 
be observed that the quiescent period of the moltfug larvae slowed 
down, but did not entirely prevent consumption of the mites. During 
the actual molting process, of course, no mites were eaten, but during
the whole 24 liours including the molting process a few mites were 
always eaten. The exact number of hours passed in the quiescent 
stage was not observed. The larvae start feeding within a few min
utes after they have cast their skins, but they do not appear to have a 
maximum appetite until several houl'S after or on the following day. 

TABLE 65.-Rate oj con8umption oj EUTopean red mites by ZaTIJM oj StethoTUB 
picipes, Yakima, Wa8h., 19B4. 

i_l_;-!_;::~",_~~ber;ceggs:nd~ltes:7: .CI I.CI .CI 

~~ c:s ... >.>t~ ~ CIS cc-~'ECi'" 

Date batebed ~ 'tI 'tI .. >0 ~ ~ c:I >0-= 'tI 'tI § >0 ::: >0 al >0 al >0 2 I»
I

c:J "CI ::sd ,.Q .a GCIS ... ,.Q .s:J ~cs "'cs _c:J _co m CC "';;:I.E ~ :a o~ s ~ :-0 :§ .s i ,!'C ~'O :a"t:S ~'U ~'C -g 
ro.'\WE-oro. ro.Uiw fOl~E-or.lE<E-oro.~... E-o 

-A-Ug-.-6_-__-_-._-__-__-_)! 7 10\25-525-8 ''321O!s34" 4s60 12==2m 
Bept. 2___________ 5112 20 38 10 12 25 7 25 12 28 45 50 75 8 372Sept, 2 1__________ , 2 10 15 18 10 _____ _____ _____ _____ _____ 20 25 40 55 10. ___ _ 
l ____________________________________________________________ . 10 16 15 10 15 17 ____ _ 
1 __ • ________________ • ______ ' _______________ • _________________,_ 10 25 20 35 42 10 ____ _ 

---------..-.---1'---.- .---. ----- ----- ----- ----- ----- ----- .----I 12 17 42 20 40 25 .----
I ---------------- .----r----- ----- ----- ----- ..--- ----- ----. ----. ---.- 8 36 24 20 30 ---- j::::::::::::::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ~~ ~ g ~ --~- :::::1 _________ • ___________________________________• ____••_____.___ _____ 35 10 17 12 __________ 

I Tbe Ilrst 2 Individuals were observed Crom botcblng to pupation. Tbe tblrd Individual was observed 
during tbe Ilrst and Courtb Inetars only. and tbe otber Individuals were observed only during their Courth 
Instal. 
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In. Table 66 is shown the number .of adult mites consumed by given
adult beetles during varying leIlgths of time. . One adult ate 137 
adclt mites. during its life. ]five other aault beetles consumed a tota.1 
of 370 adult mites in four days. One other adult beetle consumed 145 
adult mites in 10 days. It IS very probable that under natura.1 condi .. 
tiOns more mites than here indicated w.ould be consumed. In. both 
cases where single beetles were confined with adult mites the supply 
of mites was nearly always exhausted. In. the other case, where the 
five beetles were fed together, a number of leaves were supplied with 
the adult mites. These leaves seemed to retard the beetles in their 
search for food. BQth the beetles and the larvae seem to have difIi:. 
culty in finding mites or eggs when these are scarce, When the 
number is reduced to.a half dozen or 80. to a leaf they may not be able 
to find them. 

TABLE 66.-00nltUmptian of .adult European red mite8 by adult Stetnorus picipes,
Yakima, Wash., 1925 

... _1--· -
DaY! "Mites AverageI individual No. observed consumed ~day 

1___ •___• __________ Number Number Number 
31 131 4.422, 3, 4, 5, 6 _________

7__________________ 4 370 18.50 
10 Wi 14.50 

Table 67 shows the number of mites and mite eggs consumed by 
larvae of 8. picipes per instar. Two individuals were observed 
throughout their larval life, one in its first and fourth jnstars, and 
seven others in their fourth instar·only. The number of mites and 
mite eggs consumed increased with each instar, and in the fourth 
instar more mites and eggs were consumed than during a.ll the preced
ing instars combined. i ) • 

TABLE 67.-Number oj European red mites and mite eggs consumed per instar by 
larvae oj Stethorus picipes, Yakima, Wash., 19S8 

Number or mites IIIId eggs CODll1lIl1ed by individual No.-
Instar . 

1 2 3 4 6 7 8 9 10I 5 

- --------------------f--
Flrst________________ 42 32 ________ ________ ________ 55 ________________________________
Second______________ 30 47 ________________________________________________________________ ~ 
ig~::::::::::::::Li!. 2I~ -----82- ----142- ----100- ----iiiii ----iiS" ----;:i7- ----102- ------74 

TotaL ________1 291 372 -------::l--·----- ------.- ---7----- --------J-------- --------~ 

The effect of temperature and sunlight upon the activities of these 
beetles is shown in Table 68. While this test was rather meager, it 
indicates that the beetles are inactive at lower temperatures and in 
the shade, and more active in higher temperatures and in the sunlight.
Supplementing this information, it was observed in the orchards that 
when the weather was warm the beetles were more active than during 
cool weather. They were also more active on the sunny side of trees 
than upon the shady side. 
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TABLE 68.-Effect oj temperature uRon the activities of Stethorus picipes, Yakima, 
Wash., 19:e5 

-----,--~--_.----------r----_.--------------r_----------

Time of day Tempera-Date Weather condltlollS Activities of bootie observed ture 

t--------I--~-·-,- .--
°P. 69 'Cool, shade_______________ Beetle qulet.1 

75 Cool, sunshine____________ Bootie very active. 
165 Cool, shade_______________ Bootie slugglsb . ~::~~~::::::===::::::=I ~:~ ~: ::::=:===:=Aug, 28________________ , 9.30 a. m __ •_______ • 61 I Cool. cloudy ______________ Bootie quiet. .

Aug, 30________________ ~ 10.30 8. m._______ _ 77 t Bright, ~unny_____________ Bootie very active. 
1 

I This beetle was resting quietly underneath the webhing on a lear In the insectary. It was taken outside 
into the hrlght sunlight. Which! on account of the cloudsr <::BIlle and went every few minutes. As soon as It 
was tl;ken Into the sunlight It oecame active, burried 800Ut, and capt-Ilred and devoured 8 mite. When 
it was taken back iuto the sbade It became quiet at once. 

J 4-i° F, during the preceding nigh t. 
I 37° F. during the preceding night. 

A peculiar feeding habit of larvae of S. picipes is the manner in 
which, when it has drained out most of the fluid contents of the mite's 
body, it commences a seriel!! of regurgitations, spewing the contents 
back and forth from its own body into that of its host. The skin of 
the mite, which upon being drained becomes shriveled and colorless, 
takes back its color and plumpness as the fluids pass into its body 
again, streaming into the remotest parts ofits legs, feet, and abdomen. 
This regurgitation takes place over and over again in the same host. 
In one of the first instances observed the regurgitation was repeated 
27 times. Often the pumping is repeated 15 or 20 times. This is 
especially true with adult female mites. In the case of young mites 
or'males the regurgitation is repeat~d only a few times. This peculiar 
habit was observed in the larvae only; the adult beetle apparently 
feeds in tho normal manner. The purpose of this pumping back and 
forth seems to be to rinse out thoroughly all available food from the 
host's body. When the predator is very hungry, as when it has had 
nothing to eat for some time, it does not take time to rinse out the 
host's body, but drops it when only a part of the contents has been 
consumed and hastens to another mite. , 

The adult beetle not only sucks but also devou,ra the eggs and mites. 
It usually fU'st sucks the eggs or mit.es nearly dry and finishes by eat
ing the shell 01' skin as the case may be. 

One reason the adult female mite is not attacked more frequently 
is because the stiff bristles on her back make an attack lesd easilyac
complished. Often the predator has been seen attempting to lVasp 
the fomalo only to find itself thrust back by the hedge of stiff bnstles 
on the female's dorsum. One reason the male mites are not attacked 
more frequently is because of their extreme agility. They are almost 
too activo to be captured by the predators. 

One adult of S. picipes, confined on a piece of apple with winter 
eggs only for food, consumed 465 eggs in 10 day.;; from September 21 
to 30, inclusive. This doubtless accounts for many of the empty 
eggshells On the fruit and twigs where presumably only winter eggs 
are deposited. 

DESCRiPTION OF STETHORUS PICIPES 

EGG 

The egg (fig. 23, A) is small, cream yellow or white, oval in shape, 
and about 0.30 millimeter long. 
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LARVA 

The lai:Va (figs. 23, B j 24, a, hi 25, a) is dark ash gray in color, 
about 1.5 to 2 millimeters in length. Each segment of the thorax has 
a pair of irregular black spots on the dorsal surface. The head, 
thorax, and abdomen are covered with long hairs. Each of the nine 
segments of the abdomen, exce:Qt the la'st, has six whorls of bristles, 

PUPA 

The pupa (figs. 23, 0; 24, c; 25, h), when first molted, is reddish, 
then brown, and finally black. It is flattened and covered with fine 
hairs which, except those posteriorly, are knobbed at their tips. 
The hairs are longer at the anterior and posterior ends of the pupa. 
The pupa is attached to the leaf by its posterior extremity. 

ADULT 

The adult (figs. 23, D; 24, e, j; 25, 	c) is of the typical scymnid 
shape and a little over a 

~ " .. 	 millimeter in length, clothed 
with fine hairs. Several hours 
after emergence its color be
comes black. 

This coccinellid has been 
reported by Essig (5, p. 7, 8, 
10) as one of the predacious 
enemies of the clover or al
mond mite, Bryohia pratensis 
Garm. (= praetiosa Koch), 
the six-spotted mite (Tetrany
chus telarius L.), and the cit
rus mite (Tetranyckus mytt1
aspidis Riley) in California. 
Quayle (25,p. 511) states that 
S. picipes Casey is the most 
important enemy of the red 
spider in the same State. 
These are, as far as known,c 
the only published reports of 

FIGURE 24,-8tages of Stethorru picipu: a, Third-stage this species. 

larva; b, fourth-stage larva; c, pupa; d, empty pupa! I· ddit' t th f 

shells; t, recently emerged adult;!, old adult. X 6 n a Ion 0 e orego

ing known predators on the 
European red mite, it is very probable that other insect enemies 
are present in the Yalrima Vall<.'y in few or considerable numbers. 
Wherever aphids are present in injurious numbers several species 
of lady beetles and syrphus flies are usually found feeding upon 
them. It L'3 probable that where aphids and red mites are found 
together these coccinellids and syrphids feed upon both. 

As previously pointed out, Ross and Robinson (27) reported OD.e of 
these cocCillellid'3, Adalia hipunctata L., as apparently feeding upon 
the mite in Canada. This species has recently been reported for the 
first time as feeding upon young tree hoppers, Stictocephala inermis 
Fab., in the Yakima Valley, and it is likely that it is also predacious 
on the European red mite. 
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FIGURE 25.-Sltlhoru, plcipu on apple leaC: a, Larvae; b, pupae; Co adult. X 2 


.... 
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SUMMARY 

The European red mite (Paratetranychus pilosus Oan. and Fanz.) 
is the name used in this bulletin for the mite of the genus Para
tetranychus infesting deciduous fruit trees in this country. It was 
first noted in North America in 1911, and it is now found throughout 
the eastern part, north of latitude 37° N., and west to Indiana. It 
is also very common in the Pacific Northwest, and occurs as far east 
as Utah and south to central Oalifornia. 

This species has become an important fruit-tree pest, attacking 
most of the deciduous trees. The injury consists of a removal of sap 
and chlorophyll from the leaves, followed sometimes by defoliation. 
This results in a reduction in the vitality of the tree, with a consequent 
reduction in the size of the crop and a weakening of the fruit buds. 

The mites deposit red spherical winter eggs on the twigs and 
branches of the trees. The larvae hatching from these eggs in the 
spring migrate to the foliage to feed, and pass through the proto
nymphal and deutonymphal stages before becoming adults. The 
adults deposit summer eggs on the leaves. In the Pacific Northwest 
SL,,{ complete generations occur in a season, and partial seventh and 
eighth generations. The life cycle of a single generation is completed 
in about 21 days. Parthenogenesis occurs, the unfertilized eggs 
producing males. 

No true parasites of the mites have been observed, 'but predacious 
enemies play an important part in their control. Ohief among these 
in the Pacific Northwest is a coccinellid, Stethorus picipes Oasey; a 
thrips, Scolothrips sexmacuZatus Pergande; an anthocorid, TriphZeps 
insi.dio8Us Say; and a gamasid mite, Seius sp. These enemies often 
accomplish almost complete control of the mites 1:>v late summer. 

LITERATURE CITED 
(1) BANKS, N. 

1900. 	THE RED SPIDERS OF THE UNITED STATES. U. S. :Qept. Agr., 
Div. Ent. [Bul.], Tech. Ser. 8: 65-77, illus. 

(2) 	 CAESAR, L. 
1915. AN IMPORTED RED SPIDER ATTACKING FRUIT TREES. Canad. Ent. 

47: 57-58, illus. 
(3) CANESTRlNI, G., and FANZAGO, F. 

1877-78. 	INTORNO AGLI ACARI ITALIANI. Atti R. 1st. Veneto Sci., Let. 
ed Arti (5) 4: [69]-208, illus. 

(4) DE ONG, E. R. 
1922. 	THE CONTROL OF RED SPIDERS IN DECIDUOUS ORCHARDS. Calif. 

Agr. Expt. Sta. Bu!. 347, p. [39]-83, illus. • 
(5) ESSIG, E. O. 

1913. 	IN.'URIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. Calif. State 
Commr. Hort. Mo. Bu1. 2, 351 p., illus. 

(6) 	- 
1922. TIlE EUROPEAN RED MITE. Calif. State Dept. Agr. Mo. Bul. 

11: 409-411, illus. 
(7) 	- 

1922. TIlE EUROPEAN RED MITE IN CALIFORNIA. Jour. Econ. Ent. 
15: 181. 

(8) -
1922. 	THE EUROPEAN RED MITE. Jour. Econ. Ent. i5: 246. 

(9) EWH;-G, H. E. 
1912. 	TIlE OCCURRENCE O.F TIlE OITRUS RED SPIDER, TETRANYCHUS MYTI

LASPIDIS RILEY, ON STONE AND POMACEOUS FRUIT TREES IN 
OREGON. Jour. Econ. Ent. 5: 414-415. 

(10) - 
1914. 	THE COMMON RED SPIDER OR SPIDER ~llTE. Oreg. Agr. Expt. Sta. 

Bul. 121, 95 p., illus. 

" 

J 
• 

.~ 



69 BIOLOGY OF THE EUROPEAN RED MITE 

FROST, S. W. 
1919. THE IMPORTED RED SPIDER (PARATETJUNYCHUS PILOSUS CAN. .,. 

FANZ'> ATTACKING APPLE FOLIAGE. Jour. Econ. Ent. 12: 407-408. 
GARMAN, P. 

1921. THE EUROPEAN RED MITE (PAJUTETRANYCHUS PILOSUS CAN. .,. 
FANZ.) IN CONNECTICUT. Jour. Econ. Ent. 14:355-358, illus. 

(13) 
1921. THE EUROPEAN RED MITE, A NEW ORCHARD PEST IN CONNECTICUT. 

Conn. Agr. Expt. Sta. Bul•.22t}: 184--189, illus. 

(14) - 
1923. THE EUROPEAN RED MITE IN CONNECTICUT APPLE ORCHARDS. 

Conn. Agr. E:lq)t. Sta. Bul. 252, p. [103]-125, illus. 
(15) HAMILTON, C. C. 

1924. 	CONTROL.OF THE EUROPEAN RED MITE. Md. Agr. Expt. Sta. Bul. 
264, p. [181]-238, illus. 

(16) HARVEY, E. M., and MURNEEK, A. E. 
1921. 	THE RELATION OF CARBOHYDRATES AND NITROGEN TO THE BEHAVIOR 

OF APPLE SPURS. Oreg. Agr. Expt. Sta. Bul. 176, 47 p., illus. 

(17) MCGREGOR, E. A. 
1916. 	THE CITRUS MITE NAMED AND DESCRIBED FOR THE FJ1l8T TIME. 

Ann. Ent. Soc, Amer. 9: 284-288, illus. 

(18) 
1920. THE RED SPIDERS OF AMERICA AND A FEW EUROPEAN SPECIES 

LIKELY TO BE INTRODUCED. U. S. Nat!. Mus. Proc., 56: 641
679, illus. 

(19) 	--- and, McDONOUGH, F. L. 
1917. THE nED SPIDER ON COTTON. U. S. Dept. Agr. Bul. 416, 72 p., illus. 

(20) 	--- and NEWCOMER, E. J. • 
1928. TAXONOMIC STATUS OF THE DECIDUOUS-FRUIT PARATETRANYCHUS 

WITH REFERENCE TO THE CITRUS MITE (P. CITRI). JO!lI'. Agr. 
Resea.rch 36: 157-181, illus. 

(21) MILLER, A. E. 
1925. 	AN INTRODUCTORY STUDY OF THE ACARINA, OR MITES, OF oruo. 

Ohio Agr. Expt. Sta. Bul. 386, p. 85-172, illus. 
(22) 	 NEWCOMER, E. J., and YOTHERS, M. A. 

1927. EXPERIMENTS FOR THE CONTROL OF THE EUROPEAN RED MITE AND 
OTHER FRUIT-TREE MIT.ES. U. S. Dept. Agr. Tech. Bul. 25, 
34 p., illus. 

(23) PARROTT, P. J. 
1916. 	TETRANYCHUS MYTILASPIDIS RILEY IN NEW YORK. Jour. Econ. 

Ent. 9: 238. 
(24) 	--- HODOIGSS, H. E., and SCHOENE W. J. 

1906. THE APPLE AND PEAR MITES. k Y. State Agr. Expt. Sta. Bul. 283, 
p. [281]-318, illus. 

(25) QUAYLE, H. J. 
1912. RED SPIDERS AND MITES OF CITRUS TREES. Calif. Agr. Expt. Sta. 

Bul. 234, p. [483]-530, illus. 
(26) RILEY, C. V. 

1885. [MITES.] In Hubbard, H. G., Insects Affecting the Orange. U. 
S. Dept. Agr., Div. Ent. Spec. Rpt., p. 216. 

(27) Ross, W. A., and ROBINSON, W. 
1922. 	NOTES ON THE PLUM SPIDEU MITE OR EUROPEAN RED MITE. Ent. 

'Soc. Ontario, AnD. Rpt. (1921) 52: 33-42, illus. . 

(28) SMITH, R. H. 
1922..SPIDER l\UTES ."-FFECTING ORCHARD AND GARDEN FRUITS. Idaho 

Agr. Expt. Sta. Cire. 25, 8 p., illus. 
(29) 	 TnXGARDU, I. 

1915. BIDRAG TILL KANNEDOl\[EN OM SPINNKVALSTREN (TETRANYCHUS 
DUF.). Meddel. Centralanst. Forsoksv. Jordbruksomrlldet 
[Sweden] 109, 60 p., illus. [In Swedish. English summary. 
p. [53]-59.1 

(30) 	 WILLIAMS, c. G. 
1922. THE EUROPEAN RED MITE. Ohio Agr. Expt. Sta. Bul. 362: xxxii. 

(31) ZACHER, [F.J
1913. UNTERSUCHUNGEN 'tiBER SPINNMILBEN. Mitt. K. BioI. Anst. 

Land u. Forstw. 14: 37-41, illus. 

(32) 
Ztschr. Angew. Ent.1920. NEUE UND WENIO .BEKANNTE BPINNMILBEN. 

7: 181-187, illus. 

http:CONTROL.OF


· ; ,,' 

ORGANIZATION OFTBE 

UNITED STATES DEPARTMENT OF AGRICUL~URE 


February %8, 1929 

Secretary oj Agriculture_________ ..:_____ --- W. M. JARDINE •. 

A8sistant Secretary _____,_-------_________ 'R. W~ DUNLAP. 

Director oj Scientific. Work __ .; _____________ A. F.WOODS. 


Direct~r oj Regulatory Work _______________ WALTER G. CAMPBELL. 

Director oj Extension Work ____ ;. ___________ C. W. WARBURTON. 

Dirictor of Personnel and' Busines8 Admin:is;; W. W. STOCKBERGER. 

tration;. .' . i.:. 
Director of Information ___________________ M. S. EISENHOWER. 
Solicito7' _____ :.________________~________ R. W. WILLIAMS. 

WeatherBureau_______________________ ~·'" CH,&RLES F. MARVIN, Ohief. 
BUl"eau of Animal Industry_______________ JOHN ·R. MOHLER, Ohi~J. 
Bureau of Dairy Industry ____________ .. ___ O. E. REED, Ohief. 
Bureau. of Plant Industry_________________ WII:LIAMA. TAYLOR, Ohief. 
ForeatServic6 _____________ -' _____________ R. Y. STUART, Ohief. 
Bureau of Ohemistry and Soils ___________._ H.O:. KNIGHT, Ohief. 
Bureau of Entomology ____________________ C. L • .MARLATT, Ohief. 
Bureau oj Biological Survey _________ ~ _____ PAUL G. REDINGTON, OhieJ. 
Bureau oj Public Roads--- _______________ THOMAB H. MAcDONALD, Ohief. 
Bureau; oj Agricultural Economil)s __________ NILS A.. OLSEN, OhieJ. 
Bureau oJ Home Economics _______________ . LOUISE STANLEY, OhieJ. 
Plant Quarantine and OontrolAdministration_ C. L. MARLATT, Ohief. 

Grain. Futures Administration _____________ J. W. T. D~L, Ohief. 

Food, Drug, and Insecticide Administration_ WALTER G. CAMPBELL, Director oj 


Regulatory Work, in Oharge.
O.ffice oj E:z:periment Stations ______________ E. W. ALLEN, OhieJ. 
O.ffice oj Oooperativt Eztension Work ____.__ C. B. SMITH, Ohief. 

Library______ .__________________________ CLARIBEL:a.. BARNETT, Librarian. 


This bulletin is a contribution from 

Bureau oj EntompZogy ____________________ C. L. MARLATT, Ohief. 
Division oj Deciduous Fruit Insects _____ A. L. QUAINTANCE, in Oharge. 

70 

ADDITIONAL COPIES 

OF THIS PUBLICATION MAY BE l'ROCURED FROll 


TlIE BUPERINTENDENT OF DOCUHENTS 

U. S. OOVRRNHENT l'BINTINO OFFICE 


WASIIINGTON, D. c. 

AT 


15 CENIJ'S PER COPY 


,1 



(;; 

-
.. 

.. 
~'". 

, 
~, 

" t 
~' ; t, . ., •,f " 

f, '.. 


