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{A) Showing pallid, sickly appearance of mite-injured plum foliage;
{B) Normal plum foliage. (Reduced)

NOTES ON THE PLUM SPIDER MITE OR EUROPEAN RFD MITE.
W. A Ross axp W. Roprnso¥, DoMINION ENTOMOLOGICAL [LABOLATORY,
VINELAND STACION.

The following paper on the Plum Spider Mite

observations made from 1914 to 1921, snd om lite history studies conducted
during 1921 by the junior writer.

Hisrory aAND DISTRIBUTION.
uropean Red Mite (Paratetranychus plosus Can.

doubtless was introduced 1nto Canada on
ario in 1912 by Caesar (1),

iz largely based on orchard

The Plum Spider Mite or E
and Fanz) is an European species which

mported nursery stock. It was first noticed in Ont
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and this appears to be the earliest record of its appearatice in ?\'qu.h Americg,
Since then, it has been reported from I‘mum_@-‘lmlnm and Connecticut (2) and
last summer {1921]' gpecimens of the mite were forwarded to us from ‘.‘.’ﬁ”m”:
B.C.

. The spider mite accurs in all the fruit growing districts of Ontario, hut js
especially troublesome in the Niagara district, In view of its m-lrle-sprfaarl OCCur.
rence in this province, it appears to the writers that it musat hm'erheen %utrr:dur;-_-fl
many years before its discovery, and that it must hm‘e_a muf,-]} wider distributigy
in North America than that recorded in literature. It is highly probable tha
in many cases P. pilosus has been mistaken for the common red spider T, felupiy.
or for the clover mite Bryobia pratensis and has been reported under one or the
other name.

TiosT PrawnTs Axp Narnng or INJURY.

We have taken the mite on European and Japanese plums, apple, sour and
sweet cherries, pear and péach. According to Caesar, it also oceurs on hawthorn,
and Garman (3) records its oceurrence on rose. The European plum is by far
the favourite host plant with apple next and then sour cherry. In Connecticut

;. the mite has caused severe injugy to apples, particularly Baldwin trees, but in
; Ontario it has proved to be, so far, only of importance as a pest of European
plums, - :

In the Niagara fruit belt, the mite is one of the major pests of the plum
orchard. It attacks both surfaces of the leaves and, by means of its mouthparts,
punctures the tissues and withdraws the plant juices.” At first this results in a
speckling of the leaves, due doubtless to the withdrawal of chlorophyll. Later
- on, if the infestation is severe, all the leaves hecome pallid, sickly in appearance,
- tough and largely functionless. From a distance the foliage on badly attacked
s m trees looks as if it were coated with road dust.

- The injury to the leaves maturally robs the trees of vigour, and, when
i checks the growth of the wood, dwarfs the fruit and retards its ripening.
ears ago the following data (table No. 1), showing the loss in weight and
fruit and in growth of wood due to mite injury, was secured by comparing
o8 in an infested block of plums with those in an uninfested block. The
e the same age, and were grown under the same conditions, apart from the
. the uninfested trees had been sprayed with lime sulphur and the others
eaux mixture.

LE No. 1—SHOWING Loss 1v WEGHT axp Sizp op FRUIT AND 1IN GrOWTH oF WooD
Due ro Mg InFrsTaTION

Variety Loss in Weight of Loss in Size of Loss in Terminal
Fruit Fruit Growth of Wood
41.5% g nie S 23.9%
20.6% 24,367 15.6%
2?.3‘;;. 19.19 2. 3%
28.7%, 24,807 35.0%

apple trees, according to Garman, the infested foliage becomes brownish or

@ dull leaden appearance, ang later jn the summer many of the leaves

I The same author reports marked reduction - . e
nfested Baldwin trees, " uction in the size of the fruit
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Lirg Hisrony,

The Eqq,
Deseription: The ege is flattene
16 mm in diameter. When new]
on becomes a dull dark red. Ay
long as the diameter of the ege,
The overwintering and summ
Location: The overwintering
tips of the twigs to the trunk, u
and spurs.

The summer eggs, in the early part of the Beason, are laid on any part of
the upper or lower surface of the leaves and on the petioles. Later on, some of
them are deposited on the bud scales and on the bark,

Halching of Overwinlering Eggs. The eges commence to hatch at the time
European plums are in full bloom. In the plum orchard (situated near the
lake shore) which we had under observation this past season, the period of hateh-
ing extended from May 2nd to May 9th.

Incubation Period of Summer Eqgs: The period of incubation in our experi-
ments varied according to the temperature, from 13 days in the spring, to 6
days in midsummer. The average for the season was about 9 days. More
precise data on the duration of the ege stage is given in table No. 2: -

TABLE No. 2—Smowing DuUraTIoON oF INCUBATION

d Rphﬂ'l'i!:ﬂ.l in Fu}lLLpEf, and measure
y laid, it is pearly
the apex there is

8 .15 mm to
to pink in ecolour, and later
a hair-like process about as

€I eggs are similar in size, shape and colour.
eges are located on the hark anywhere from the
sually on rough bark and in e axles of shoots

T cubation Period | Temperature
i %i;;; hﬁ]gg Tim? R 728 M:;: 1"\:.11:. Aver. lMin, I'rll;-:c. Mean
2nd | 10 | 72 | May23rd. toJune10th | 10 13| 10.5 -_lici__ 85| 61
drd 13 81 | June 19th to July 8th 7 8 _7’.5 | 48 7| ™
4th | . 13 | 134 | July 11th to July 26th | 6 8| 7.0- |6 o 7
5th | 16 | 110 | July 30th to Aug. 19th | 8 11| 9. |52 85 60
T Ruc 2UhtoBept. 12th | 81 11] 10 | 48] eal 6o

Stage of Growilh when First Summer Eggs are Laid: The first gral}“-er:;ii::.‘:g
adults commenced laying eggs about May 25th, or, in other words, at the
the calyces on early varieties of plums were beginning to fall.

TMMATURE FORMS,

During its growth the spider mite moults three times and ’{hw;lls ITE:::T
rly 1 mite is termed the larva,

. i e stages, The newly hatched 8,8 ;
3;-:: Etl’};ﬂti‘:izi ;E::i?t;fjg thtag go-called first nymph or protony mph and after the
fecond moult the deutﬂn}rmph:
Description: The larva 1s 8
delina.tiqr:j;:]? pink to dull red in colour and measurss about

3 irs of legs. 4 ; vty
mm-Tllt habtﬂnhl;l:;llllrﬁlia:ﬂ}zir pairs of legs and is somewhat darker in colour
1e protony :

E r . 162—.198 mm.
: anres .198—.270 mm, X . . : |
thﬂnr-;]hc ‘ti{{n’tﬂ. # ?E}[;u;;:.pe and colour resembles the oth}r_knn:t!:ntl;::yimﬂﬂz
i m X T ke - ¢ : .
The ]e:‘ﬁa ':11; {i?:ins]]}ucunt and sparso].vr coversed w ;'fthb l:il:ds. Rt (s e S
first mym 1 the deutonymph is very delicate and goft-bodied.
nymph, th

—.36 mm x .23 mm.

o bristles
al 1 2. gparsely elothed with long es
i s o : .16 mmt by .053
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MTha larve i 8 feed prine '
bt of Tomatar Fornis s N ey may reman o
i B]*]ﬁhfiiufﬁ:ei? Ipziggl:d by a fl“if‘?f‘"“t period of one “f .t*"'"‘ days i_Jur_ing
which time the larva or nymph remains atiached to the leaf and shows indicy,
- E:n];:: of Larval-nymphal Period: Tn rim:" ;é:ruﬂ:}?ﬁ ;hif;dl:srlitzj‘-n m:]:d from

’ g :n June and July, the average being 16,
}F?ul?;'ﬁd;?a f?{?v:fir;;gtﬁg itd;;::qt?n::: aq;r: shclv.'n in Table No. -'?LH ¥ &

(a) Fellenburg plum severely injured by
mite. (HReduced)

TABLE No. 3—Snowing DurarioNn oF LARVAL-NYMPHAL PERIOD

| Nymphal Period ! W"

I ot No. of Time of year. | Min. | Max. ;‘u.-'l-r.i Min. | Max. | Meas
Exp’s| Nymphs PR | W) |

Days | Days | Days fi g e
st _.H 48 f"r'lag.: drid. tn-"nLL}r .'.;ht. ._]Ei _1;.;-_-!“_ ]:; _E_ '.'i_ _Ef__
B S 0 fwmommenn [ a0
d | 13|72 June 20th to July 13th | 7 | 10 | 8 | 8 | ® |
4th | 12 | s2 July 18thto Aug. 3rd | 7 | 10 | 9 | 82 ..
- fonc L G Aug. Tth to Sept. 20th | 8 | 13 11 46 86
Oh | 18 | 35  ISept.1sttosept.23ra |11 | 15 | 13 | 48 | 90 L=
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THg !timl.’r,
After the third and final moult the mite

o reaches the adult stage.
Descriptions: The female is ovgl

R i shape and rather stout; carmine in colou
with dark red to black blotches on the abdomen ; and measures ﬁﬁ—t.-ih' mim ;
25—28 mm. The legs are cream to dusky yellow in colour. On the dorsal

surface there are 26 setose bristles, each of which is set in a congpicuous white
tubercle,

The male is considerably smaller than the female and measures about .20 mm.
—=28 mm x .14 mm—.16 mm. The cephalothorax is pearly pink to reddish with a

medilm crimson eye-spot; the abdomen is dark red to purplish black and the legs
are translucent.

Ligg Laying Activities of the Female: In our insectary studies, the female
mites commenced to deposit eggs 2 to 5 days (the average was three days) after
reaching maturity. Each female laid from 11 to 90 eggs with an average of
38.6, (table No. 4). The daily rate of deposition per female varied from 1 egg
-« to 12 eges, and the egg-laying period ranged from 3 to 29 days. (Table No. 5).

TABLE No. 4—Suowine Dany Numper And Torarn Numeer or Heas Lamm rei FeMmark

k Brood Nl;}ﬁzf Eggs Laid Daily T{.)t!-ﬂ.-]"lé'-r ¢ Laid Th%; a:l-f ; !m.*Tr‘mmetum

Min. | Max | Aver. | Min. | Max. | Aver. o - { Min. , Max. I'rlenn_

TR PR TR 12 | 39 | 20 |Mwvidthtol 38 | 90 |
;‘ 1..? 1 .. 9 4 b 11 62 42 Jgﬂglﬁl;go 48 | o8 _?4_

O hameHEEER N

. '.;. '1:-. :."91: 3 8 | 75 |52 J:]Eg?gtﬂﬁn 46 | 92 | 75

o anrsEEErTHEE

1 E 7 - '8.'" - : z % 15 SEEE éﬂ.;.mm 45 _-_3{1 58
| | ’ ] 01 e
g Avmge throughout season:. | 3.4 38.6 d O
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a8
Length of A dult Life of Female: As shown in table No. b, the adult femaleg
lived from 6 to 33 days, with an average covering the six generations of 17.7 days,
TABLE No. 5--Suowmne Kaa Laymvg Periop anp Lunotin o Abuur Live oF Fewae

it _|__-l':_g|_1 L;l_‘r'lal’. Pr.l'?:.] | I-;E*np.d.h of Life | | Temperature
Brood | No. of | Min. l‘nr’lnrh:ﬂ..T|_."«fin. | Max. | Aver. Time of | '_ i "
Pairs |——— 11 , Year | Min. |Max. | Mean
days | days | days days || days | days | .
T g | 18 9 8 | 25 | 18 |May19thto| 38 | 90 | 61
| June 14th | [
L e T i, (SRS . ! _
2nd 7 arid oo |19 6 | 25 | 16 |JunelSthto| 48 | 98 | 74
‘ July 14th | [
3rd 7 5 | 22 | 19 | 190 | 27 | 28 |Juy7thto| 52 | 95 | 7
Aug. 6Gth | I
4th 7 2 | 20 | 19 | 18 | 33 | 24 |July26thto| 46 | 02 | 75
Aug. 30th | |
5th 7 s | 17 | 12 | 10| 20 | 18 |Aug19thto| 46 | 92 | 30
\ Sept. 16th ;
6th o 9 5 7 | 12 0 |Sept.14thto| 45 | 80 | 58
Sept. 20th g
Average throughout season 12. 5 | 17,7 | ST
i
|
(A (B

(e) Typical Gueili plums from mite-infested trees compared with
() plums from uninfested Gueii tree. (Reduced)

Habits of Male and Length of Adult Life: The males are active, and appearl
to be engaged most of the time running 11i1r:'i~]x- over the leaf surface in search of
females. They are occasionally found attending quiescent female deutonymphs.

In mating, the male crawls under the female, extends his genital parts Up-
ward and curving slightly forward engages with the female. Several males may
;_{}',T.]It’:l‘ around a female, and each may in turn mate with her.

: T'he male H short-lived. In our studies, the average length of life W
3 days, the maximnm 5 days and the minimum 2 days.
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during their entire life, Four days after reaching maturity, all the females
commenced to lay eggs, and each deposited from 10 to 41 nggé ,the Avers 'E‘. l~ﬂi=;"
25 eggs. All the progeny proved to be males. ’ W) Gl
Proportion of Males {0 Fema
observations in various orchards
Counts made in the orchard at i
‘male to 10 females.
‘indicate that, under nor

parthenogene

les: At no time, during the past season, did our
show a preponderance of males over females,
flerent times gave an average ratio of about 1

In the insectary, the ratio was 1 to 4. This would
mal conditions, most of the females are fertilized,

NUMBER 0F (GENERATIONS,

~ The activities of the mite extended this past year from May 2nd when the over-

wlnifﬂnng eggs commenced to hatch, to mid-October, when the last egrs were laid.
D‘:’-T{ﬂg this period—>514 months—a maximum of six (““firet hatched series”) and a
- mimmum of three generations (“last hatched series”) developed in the insectary.
This, of course, means that under our conditions, there are three full generations
- and three additional partial generations.

OvERLAPPING oF Broons.

Except for two weeks in the spring, namely, from May 11th to 25th, when
only immature forms were found, all stages from eggs o adults were present in
the orchard throughout the season. The overlapping of the different generations
is shown in table No. 6.

TABLE No. 6 —Saowine Nomeer, DorarioNn aND OVERLAPPING OF GENERATIONS.

iding May | June | July | Aug. | Sept. | Oct, | Minter
laﬁi Y - ] - LR R I R ) 'z """ 23
i b e R 3
Gen.
ard i 1 B i S 14
Gen.
4th TH R e ] e S 1 B R e Pt
Gen
LT T | R S R ) 1 B o B B
Gen.
] o R 14
| Gen. |

PeEriop oF MaxiMUM INFESTATION.

From the first appearance of the mite in early May until the middle of J e
the degree of infestation was very licht. However, during the month of J _1111,
the mites increased marvellously, at this time as many as 800 to 1,200 eggs bm'ng
found on a single plum leaf, The mites spread thruugh?ut the trees mwlu;l uttucl-.f-ﬂ
“every leaf. From the third week in August to the end of the season their Jlll:l]'l'th-m;
fell even more rapidly than they had inereased. The explanation of this is note

under the heading of Natural Control.

(o MPARATIVE SUSCEPTIBILITY OF VARIET
ibility of over fifty varieties of Euro-

g8 oF PLUMS.

Notes made on the comparative suscept
' pean plums are presented herewith in tabular form,
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TABLE No. 7—SuowmNg Couparaive Susceprininity oF Kurorean PLuss ro
Mite INrury.
Severe Moderate Laght Very Light
Smith Orleans Arch Duke Duane Reine Claude
Prune Victoria Quackenhoss
Shipper's Pride Ciueil Lombard
Shropshire Damson Washington Grand Duke
MeLa in Hand Diamond
Bong . Monarch Tennant Prune
King Damson Yellow Fgg Warner's Late
Moaore's Imperial Gage Latchford
French Damson Kingston Bleeker's Gage
Ancaster Bradshaw Hulling's Superh
Emerald Fellenburg
Rﬂﬂl’ Damson John A.
Belgium Field
Wyedale Lawson
Pearl Klondylke
Early Rivers
Moyer
Blue Prolific
Early Transparent
G:ge
Canada Orleans
Hudzon
Large Golden
Prolific
gurIEwPl
1 L
Pag?gn Prune
Improved Lombard

CoNTROL.
::". - Natural Control.

~ Depletion of Food Supply: The depletion of the food supply was undoubtedly
most m@orta.nt natural check on the multiplication of the spider mite this
season. The leaves of severely attacked trees became tough and dry in mid-
, and ceased to provide the mites with sufficient nourishment, consequently
them on such trees perished. Trees, which in J uly had been infested with
nbers of mites. became almost free towards the end of August. Thus
that the smallest number of overwintering eggs were deposited on the
infested trees. :
fher: The mites, feeding as they do on the upper and lower surfaces of
, are not afforded very much shelter by the leaves during the storms.
b them off the upper surface, and heavy rains accompanied by strong
. wash them .frnm the lower surface. Immediately after a heavy rain
Jhut'-summsr,_ infested trees were examined and it was found that approxima-
of the mites had been washed off the upper surface, and approximately
i the lower, The eggs, of course, remained attached to the leaves.

eous Enemies: In view of the fact that the mite was so very abundant
ason, it Was Very surprising to find that predaceous enemies were remark-

The minute, %u]ack ladybird beetle, Stethorus punctum Lee. was
: :m‘mba_ra feeding on the mites. The well-known two-spotted lady-
Adalia bipunctata Linn, was also observed on infested foliage ap-
g the mites. But so far as we could judge, no predaceous enemies
ble effect in reducing the numbers of the spider mite.

[
’
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Mortality Due 1o Locati
biribering egigs o lm:;i:éu;n{‘g}; Q;ﬂa-uji'?Lﬂer-[ri g Eggs: 1n cases where the over
. &l ’ . xLurfs i . b § i
near the erotch or on the trunk. it wﬂ:l;lf; distance from the leaves, for example,

newly-hatched larve perished before req ﬂhi:idt}imlfiﬂtp a number of the minut.,
= 8. £

0 Artificial

Lime Sulphur: 1t is very for S
spider mite c}nppluml’ctr;:s‘i}'fmtumw that, in order to successfully combat the
E ml tls_nlcrt necessary to make any special n,iwplimtim.; or
| i cuntrullFI h& erial, Our ‘experiments have shown definitely that
€d by epraying twice with commercial Lime ﬂulphuf 1-40,

Overwintering eggs on plum twig.f X 10.
Plum Spider Mite: male and female. X. 10. (Inset)

antrol of Brown Rot, Curculio, ete. viz: (1)
e calyces have dropped and (2) two weeks
be done very thoroughly.

The results secured in a Vineland orchard in 1920 were Very striking. One
large block of plum trees was sprayed with Lime Sul_phur and uun't]wlr adjoining
block, with the same varieties in 1t, Was F|Jt‘§l_‘z'ﬂ[l with Hurﬂmy.l:c mixture. Bx
midsummer the foliage on the trees sprayed with Bordeaux mixture was pallid,
largely functionless and stood out in very marked contrast to the healthy, green
foliage in the blocks sprayed with Lime Sulphur.

at the times recommended for the
when the fruit is set and most of tl
later. Needless to say the spraying must
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Sulphur Dust: Preliminary experiments indicate that heavy applications of
sulphur dust will control the mite.
. LarerATURE CITED. i
: v ] 58, 1915
1Caesar, L., Can. Ent. XLVII, No. 2, pp. 67-58, 3 5% .
ﬂi‘}arma’n. P. Bulletin 226, pp. 184-189, f]ﬂ!_'li.l.. _Agt'_ I!-.Y:]:. Sta., 1921,
3Garman, P., Journ. Econ. Ent., 14, pp. 355-398, 1921

INSECQTS OF THE SEASON IN ONTARIO.
W. A. Ross, Dominion ENT0MOLOGICAL LABORATORY, VINELAND STATION, syp
L. Caesar, Provincian Extomorocist, O.A.C. GUELpH,
Oncuanp INsECTS.
Conrine Morm (Carpocapsa pomonelln). The very hot weather throuchou
July aroused fears that there would be an abnormally large percentage of secon|
brood larva: and consequently a much greater amount of injury to apples and pears,

3 Lygus injury on peachesz. Note the unsightly scars,

Fortunately these fears were not realized to any marked extent, apparently because
; the weather became comparatively cool in earf}r August and remained moderately
5 cool throughout that month, ‘
: Prum Curcvrio (Conotrachelus nenuphar). In some localities this pest did
much harm, but in most parts ®f Ontario it was not more troublesome than usual.
C1GAR AND PrsTor CASE-BEARERS (Coleophora fletcherella and C. malivorella).
These two insects, usually considered minor orchard pests, were remarkably abun-
dant in the Newcastle district. Almost every apple orchard which had not been
WCIH-SPTR}'EFI the previous vear, or which lm.;l only received the post-blossom ap-
plication, was badly infested. In:June many of the trees were almost completely
defoliated ang what foliage was left was |5]'U1.-'L'|| and rageed. In one case about 30
acres of Stark treez were go severely damaged that the brown. blighted appearance
of the trees was conspicuons a mile away. A cursory examination this fall of af-
fected trees indicated that the outbreak was over.
. Bup Mot (Twmetocera ocellana). In the Newecastle apple orchards, infested
with case-bearers, the bud moth was also quite abundant and contributed its share

of injury to the foliage. In other parts of the provinee it was not especially con-
Eplcuons. ]

;——
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