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In the spring of 1952, there appeared in the two-spotted spider mite (Tet-
ranychus bimaculatus Harvey) cultures, used for miticidae research at The Ohio
State University, a predacious mite of unknown identity. After a short time, the
population of the phytophagus species was reduced to such an extent it was neces-
sary to destroy the cultures and begin anew. Specimens of the predator were
submitted to Dr. Edward W. Baker at the United States Department of Agricul-
ture for identification. They were determined to be Typhlodromus fallacis
(Garman) belonging to the Mesostigmata, Phytoseiidae.

T. fallacis was first described by Garman (1948) from collections made from
apple trees in Connecticut. Garman's original description was as follows:

"Iphidulus fallacis n. sp. Female: 6 dorsal, 2 median and 9 lateral setae. L7 opposite
M3. L9 sparsely plumose. Integument smooth, not rough or pitted. Chelicerae without
teeth. Epistome of usual shape with long sharp cornicles or lateral arms and small teeth on
distal margin between. Legs with one long seta on proximal segment of Tarsus IV. Sternal
plate with 3 pairs of setae; anal plate reticulate, usually with 3 pairs of setae on the anterior
portion (besides the para anals) and one pair of pores in addition; sometimes 4 pairs seen.
One pair metapodals and 2 pairs of parapodals each side. Peritremal plates blunt and hooked
at mesal ends, though not always quite as blunt as illustrated."

"Dimensions: Length .34, width .22 mm., Leg IV .32, L9 seta .03 mm. Anal plate .06
by .09 mm."

"Male: Hooks on male cheliceral appendages short, inconspicuous. Anal plate broad,
with 3 pairs setae besides para anals and one pair pores."

"Dimensions: Length .25, width .16 mm."
"Type Habitat: Apple leaves. Brantford, August 11, 1947; Deep River, August 31;

Hamden, August 9, 12, 19, 1947; Wallingford, August 10, 1947."
"Types in the Connecticut Agricultural Experiment Station Collection."

According to Nesbitt (1951) Typhlodromus fallacis has been taken from apple,
raspberry, strawberry, beans, corn, and similar garden crops, dogbane, clover,
and other orchard cover crops and wild trees such as the willows. It has been
found in the Canadian provinces of Nova Scotia, New Brunswick, Quebec, Ontario,
Manitoba, and British Columbia, and in the U. S. in Connecticut, New York,
Virginia, Washington, Ohio, and California.

In these studies the predator was fed primarily Tetranychus bimaculatus Harvey
but larvae of the European red mite Metatetranychus ulmi (Koch) were also found
to be acceptable. Other prey as listed by Nesbitt (1951) are the four spotted
spider mite, Tetranychus canadensis (McG.) and the Shoene spider mite, T.
schoenei McG.

The mites were confined in a modified Huffaker cell (Peterson, 1953) which
maintained a relative humidity of approximately 95 per cent. Temperature
in the cell, measured by a thermacouple, averaged 78° F. It should be noted
that the temperature and humidity in the cell were recorded only for a two weeks'
period. Since the room and cage conditions that existed then, existed throughout
rearing, it is assumed that the temperature and humidity are approximately
these figures. The room temperature varied from 78° F to 81° F with an average
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of 80° F. Light was supplied fourteen hours per day by two 85 watt florescent
tubes. All cages were usually examined four times a day.

The eggs of Typhlodromus are oval and opaque. They are laid singly, yet
the female tends to place them in groups within the cell. Some adhesive material
must be associated with the egg that causes it to adhere to the substrate, for an
egg on the glass or leaf surface was picked up with some difficulty. The incubation
period for 78 eggs averaged 46.1 hr., with the shortest time at 28 hrs. and the
longest 66 hr. The average length of 15 eggs was .19 mm. and the average width
.13 mm., the smallest .17 mm. by .13 mm. and the largest .21 mm. by .15 mm.
(table 1)

Emergence from the egg required from 5 to 15 min. The egg covering appeared
to split transversely with the larva backing out of the shell. Upon emerging,
the larva rested for a short while, approximately 10 to 15 min., then moved about
slowly. The extent of movement varied; some never ventured more than 3 or
4 mm. from the egg shell until they molted, whereas others explored most of their

TABLE 1

Length of life of Typhlodromus fallacis (Garman)

Adult of both sexes
Mated adult female
Unmated adult female
Adult male

Deutonymphal ins tar (female)*
Protonymphal instar of both sexes
Protonymphal instar female
Protonymphal instar male
Larvalinstar
Egg

No. of
T. fallacis
used in

experiment

57
37

5
15

48
67
48
19
76
78

Minimum

24 da.
24 da.
26 da.
25 da.

17 hr.
21 hr.
21 hr.
23 hr.
9hr.

28 hr.

Length of Stage

Maximum

39 da.
39 da.
39 da.
37 da.

37 hr.
47 hr.
40 hr.
47 hr.
26 hr.
66 hr.

Average

32.2 da.
32.8 da.
31.9 da.
32 da.

26.3 hr.
32.6 hr.
31.5 hr.
33.8 hr.
15.4 hr.
46.1 hr.

*There is no deutonymphal instar for the male.

container. Although these young forms moved slowly .in the normal course of
events, they could move quite rapidly if disturbed. No larva was ever seen
feeding but it is believed they will occasionally attack an egg. On two occasions
larvae were seen near round viable appearing spider mite eggs. Upon returning
to observe the predator, the eggs were seen to be crumpled, having the appearance
of feeding damage, also the suspect had moved away. The larval stadium was
short, averaging 15.4 hr., with a minimum of 9 hr. and a maximum of 26 hr.
(table 1). In appearance the mite retained the opaque color of the egg and tended
to be slightly less oval. The average size of 10 early larval instar specimens
was .19 mm. by .14 mm. (All measurements exclude the gnathosoma.)

There appeared to be a short resting period before the larva molted and trans-
formed into the second instar, the protonymphal stage. During molting, the
primary cuticle appeared to split horizontally across the posterio-dorsal region
of the mite and the protonymph began, by a series of twisting turning motions, to
back out of the exuvium. The fourth pair of legs, which appeared at this stage,
were folded in a question mark shape against the metapodosoma and slanted back
towards the opisthosomal region. As molting progressed, legs IV were gradually
extended. During molting, the young protonymph appeared shiny and moist
as if covered by a fluid—believed to be the molting fluid. Extracation required
from 10 to 25 min.; after which, there was a short period of rest, varying from
5 to 10 min. The protonymph changed after feeding from opaque grayish-white



No. 3 BIOLOGY OF PREDACIOUS MITE 177

to light straw. It was slightly more elongate and larger with fan-average measure-
ment of .23 mm. by .15 mm. for 15 early protonymphal specimens. Following
the post-molt rest, the protonymph became active and if the host was present,
usually fed within an hour.

Males of the two-spotted mite were used as host material for all stages. Males
were used because when females served as hosts, it was difficult to determine
whether the mite was "feeding on many eggs and an occasional female, or many
females and an occasional egg; also the female spider mite cluttered up the cell
with webbing, making it difficult to observe, and the female fed more extensively
on the foliage than the male, thus necessitating replacement of leaves much more
often.

When the male Tetranychus was attacked, the protonymph was often dragged
a considerable distance, sometimes causing it to release its grasp and seek another
prey. The predator apparently punctured the exoskeleton of Tetranychus and
sucked out the body fluid, leaving only a shell. During the feeding act, the spider

TABLE 2

Number of Tetranychus bimaculatus Harvey consumed per day by
Typhlodromus fallacis (Garman)

Typhlodromus fallacis

Mated adult female
Unmated adult female
Adult male
Deutonymphal instar
Protonymphal instar
Larval instar
Mated female (larva through adult)
Unmated female (larva through adult)
Male (larva through adult)

No. of
T. fallacis
used in

experiment

39
5

15
48
67
76
39

5
15

No. of T. bimaculatus
consumed per day

Minimum

5.4
3.4
2.7
2.0
2.0

none*
5.1
3.3
2.7

Maximum

10.1
5.2
5.7

11.0
9.0

none*
9.8
6.0
5.4

Average

8.0
4.0
3.9
6.6
4.8

none*
7.5
4.1
3.9

*Believe to feed occasionally.

mite was manipulated and held by the first pair of legs. Once the prey had
become quiet, the first pair of legs of T. fallacis were raised above its body and
held at an acute angle from the midline. The feeding position was often changed
merely by moving the food. Mites that had been fed upon had a characteristic
shrivelled appearance. From the time of attack until the male two-spotted
mite was completely subdued approximated two minutes. Feeding then took
from 5 to 40 min. In the shorter feeding periods, the prey was not completely
consumed. Often the predator would move a short distance away from the host
(about 1 mm.) appear to clean itself, and then return and resume feeding. Feeding
usually did not continue from the original spot of attack but three or four areas
were tried. The minimum food requirement for, completion of the protonymphal
instar was two males, the average was 4.8 and the maximum was 9 (table 2).
The protonymphal stadium varied from 21 to 47 hr. with an average time of
32.6 hr. (table 1).

In these studies, only the female passed through the deutonymphal stage;
males were adults at the end of the second instar. The deutonymph was larger
and slightly more rounded than the protonymph; coloration was little changed.
The average size of 15 early deutonymphs was .18 mm. by .30 mm. Prior to
the protonymphal molt, there was a resting period of approximately one hour.
Thus, molting was similar to that of the first instar, except four pairs of legs were
present prior to ecdysis. The time consumed in shedding was from 10 to 30 min.
Again there was a resting period upon completion of the molt which was about the
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same amount of time as the protonymph. Upon completing the resting period,
the mite became active, and within an hour started to feed. The prey was
attacked from any angle. Approximately 45 to 60 sec. after the prey was seized,
it had been subdued. Most of the mites attacked by the deutonymph were
completely consumed, a process requiring from 8 to 15 min. The number of
phytophagus mites eaten during the stadium was from 2 to 11 with an average
of 6.6 (table 2). The stadium lasted on an average of 26:3 hr. with the shortest
at 17 hr. and the longest at 37 hr. (table 1). Upon completion of the deuto-
nymphal instar, the mite became an adult female. It was concluded to be an
adult on "two bases: it did not undergo another ecdysis after the deutonymphal
molt; and mating occurred only after the deutonymphal stage.

Mating occurred within an hour after the adult stage was reached. Prior
to copulation, no pre-mating activity on the part of either sex was observed.
The male approached the female posteriorly and crawled upon her dorsum and
faced anteriorly. He then turned and moved posteriorly over the opisthosoma,
between legs IV, and under the female. They were then resting venter to venter.
The male, with Leg I, clasped the female between legs I and II, with legs II
between III and IV, and legs III just posterior to legs IV. Legs IV of the male
then grasped the posterio-dorsal region of the opisthosoma. While obtaining the
above position, the male underwent a side to side turning movement. Once in the
copulatory embrace, the female remained more or less stationary. Mating was a
prolonged process, usually continuing over 2 or 3 hrs. During copulation, the
male exhibited periodic, jerky movements. There did not appear to be a specific
number of times a particular sex would mate; one male copulated with 7 different
females, all of which laid eggs, and one female copulated 5 times. One female
that mated refused the male 24 hours later. Copulation evidently was not always
successful. In one instance a female mated 3 times yet did not oviposit.

Prior to copulation the female was ordinarily a pale straw but after copulation
became a straw color. Mating appeared to be necessary for egg production.
In one test, 5 females reared from egg to adult without mating (one was reared
in the presence of all host stages to examine the possibility of a nutritional influence
upon female fertility) produced no eggs. One female reared through most of its
adult existence without mating produced no eggs, yet upon copulation, eggs
were laid.

The pre-oviposition period was approximately 24 hr. Prior to ovipositing, the
egg could be readily observed in the gravid female. About an hour before egg
laying, the female became quiet and remained near the spot upon which she
was to lay her egg. The actual egg deposition was never observed, but a female
was seen about to oviposit and upon re-examining her three minutes later, the
oviposition act had been completed. After depositing her egg, the female usually
moved actively about the cage. The average number of eggs per female per day
was 1.5, the maximum 2.3, and the minimum .5. Most females stopped ovi-
positing 7 to 10 days before death. The ovipositing period lasted approximately
22 days with an average number of 2.2 eggs laid per day.

In feeding, both males and females attacked all stages. In attacking host
material in the cells, the male Tetranychus was seized from any area; one hungry
female was seen to grasp a male by the pedipalp and begin feeding. Adult male
typhlodromids fed on the average of 3.9 male mites per day, and also 3.9 per day
per predator life time (table 2); subdual and feeding required approximately the
same amount of time as for the deutonymph. The mated adult female, which
fed more extensively than the unmated female, consumed more than the male.
Her per day average was 8.0 and lifetime per day average 7.5. The female was the
larger of the species and was capable of subduing a male spider mite in 30 sec.
and consuming him in 3 min. It was noted that both adults and immatures
did not always consume all the prey attacked, but these were all left in such a
condition that no recovery was ever noted.
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There was little difference in length of life between the two sexes. Adult
males lived from 25 to 37 days with an average of 32 days whereas adult mated
females lived from 24 to 39 days with an average of 32.8 days. Both sexes, aside
from ovipositing, had similar habits. The female, when old and no longer ovi-
positing, tended to return to the light straw color of the unmated female. The
appearance of the male changed little throughout its adult existence.

In all studies made, cannibalism was observed only when the predators were
exposed to prolonged starvation; this held true even when as high as 8 mites
of mixed stages were placed in a 2 cm. cell. No plant feeding was noted in any
of the stages. The protonymphal, deutonymphal, and adult stages have been
starved to death with ample green leaf surface available and during this period
phytophagy was not observed. Although the larva was not seen feeding on plant
material, it was difficult to conclude whether it would or would not, as it readily
completed the instar in the absence of host material.

The overwintering stage is not known. In early October of 1952, however,
about 12 females were collected from apple trees in the Ohio State University
Orchards. From the literature and from correspondence, it is believed that the
overwintering stage is the adult female.

SUMMARY

The biology of the predacious mite, Typhlodromus fallacis (Garman), of the
Phytoseiidae, was studied by the use of a modified Huffaker cell with Tetranychus
bimaculatus Harvey as host material.

The female of the predator which underwent three instars, had an adult life
of 32.8 days. The number of eggs laid averaged 1.5 per day per imaginal period.
The ovipositing period lasted approximately 22 days with an average number of
2.2 eggs laid per day. Non-ovipositing females consumed 4 male spider mites per
day while the ovipositing females consumed 8 male spider mites per day.

Mating occurred a number of times and appeared to be necessary for
oviposition.

The male T. fallacis underwent two instars with an imaginal period of 32 days.
Males consumed 3.9 male spider mites per day.

The incubation period of the egg was 46.1 hr.
The larval stage was 15.4 hr. and it did not commonly feed during this period.
The protonymphal instar lasted 32.6 hr. while the deutonymph lasted 26.3 hr.

The former consumed an average of 4.8 spider mites while the latter averaged
6.6 for the stadium.

No phytophagy was noted on the part of the predator and cannibalism occurred
only under starvation conditions.
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