The Libyan Journal of Agriculture: volume 5, 1976

Morphological and Developmental Studies for the Predatory Mite
Phytoseiulus persimilis Athias—Henriot (Acarina: Phytoseiidae)

NAWAL AHMED HESSEIN!

ABSTRACT

The development of the predatory mite Phytoseiulus persimilis Athias—Henriot was
studied in the laboratory at 25° + 2°Cand 45-65%, RH. The incubation period averaged
1.9 days. The larval stage or the deutonymphal stage averaged one day, while that of the
protonymphal stage was 1.1 days. The total developmental period averaged 5.0 days.
Mating took place shortly after maturation of the deutonymphs. The preoviposition
period averaged 36 hours. The sex ratio was 2.8 females for each male. The eggs of the
spider mite Tetranychus hydrangeae Pritchard and Baker was the main food used by
the predatory mite to complete its development. The immature stages are newly de-
scribed, while both the adult female and the adult male were rediscribed.

INTRODUCTION

The predatory mite Phytoseiulus persimilis Athias-Henriot is of great importance in
controlling several species of phytophagous mites. Many reports had proved that it is
one of the most efficient predators in the family Phytoseiidae. Bravenboer and Dosse
(2) reported its effectiveness in controlling the carmine mite Tetranychus cinnabarinus
(Boisduval) on peach as well as Tetranychus urticae Koch. on cucumber grown in green-
houses in Netherlands. Oatman er al. (10) had obtained a successful control of the two
spotted spider mite 7. urticae Koch. in strawberry fields in southern California with
this species. While in Lebanon Dosse (6) found that this predator is also important in
controlling the carmine mite on vegetables.

In Libya it has been found in large numbers between populations of Tetranychus
hydrangeae Pritchard and Baker on the leaves of the blue dawn flower Ipomoea leari
Paxt. in spring (personal observation). Also Damiano (4) has reported it on vegetable
crops and ornamental violets. This report discusses the morphology and the develop-
mental stages of this predatory mite under laboratory conditions. These informations
are required before starting any study on the dynamics of its predation as well asits
possible role in the control of both the carmine mite and the two spotted spider mite.
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MATERIALS AND METHODS

The blue dawn flower plants were the source of supply for the plant feeding mite. The
technique described by McMurtry and Scriven (9) was followed in this study. Detached
leaves of the blue dawn flower plants were placed upside-down on pieces of wet cotton
in petri-dishes. Two adult females of the predatory mite were placed on each leaf. The
eggs of the plant feeding mite 7. hydrangeae which are the main food for the predatory
mite were supplied by continuous addition of adult females of the phytophagous mite
on the used leaves. Citrus pollen grains were used as a supplementary food beside the
spider mite eggs. The leaves were changed whenever they became in unsatisfactory
condition. Studies were conducted in an adjusted incubator at 25° + 2°C and 45-65%
RH.

RESULTS AND DISCUSSION

The adult female (Fig. 1) like all other stages is oval in shape and red in color, but
comparatively large in size and measures 0.363 mm long and 0.284 mm wide on the
average. The dorsal shield is heavily sclerotized, with apparent reticulation in case of
the old females. The arrangement of the setae agrees with the description reported by

Fig. 1. Adult female dorsal shield: D,-D, and D,, dorsal setae; M, and M,, median setae;
L,~L,, lateral setae; Sl, and Sl,, sub-lateral setae.
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Chant (3). There are the following setae on each side as shown in Fig. 1: five dorsal
setae (D,-D, and D,), two median setae (M, and M,), seven lateral setae (L,-L,), and
two sub-lateral setae (S1, and SI,). Setae D, are absent. Like all the stages of that species
slight serration of the dorsal setae occurs, however, the fourth lateral setae (L,) are
comparatively more serrated.

On the ventral side (Fig. 2A), like other phytoseiids and as described by Schuster
and Pritchard (11), there are on each side: three sternal setae (S), one metasternal seta
(Ms), one genital seta (G), four preanal setae (Pr), one para-anal seta (Par), one ventro-

Fig. 2. Adult female. A, ventral surface: S, sternal setae; Ms, metasternal setae; G, genital seta;
Pr, preanal setae; Par, para-anal seta; Vc, ventrocaudal setae; Mp, metapodal plates; Pa,

postanal seta; Pp, peritremal plate. B, Chelicera. C, Spermatheca. D, Arrows indicate macro-
setae on fourth leg.
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caudal seta (Vc), and two metapodal plates (Mp). There is also one postanal seta (Pa).
The peritremal plate (Pp) is complete and measures 0.174 mm long on the average. The
tip of the chelicera (Fig. 2B) differs in shape and structure from that one of the adult
male. It has the fixed digit obviously toothed. The cervix and the atrium of the sperma-
theca (Fig. 2C) are gradually swollen towards the tip. Leg four (Fig. 2D), like all the
other four-legged stages has two macrosetae, a comparatively long one on the basitarsus
and one on the genu.

The adult male is smaller and more active than the adult female. It measures 0.300 mm
long and 0.237 mm wide on the average. The chaetotaxy of the dorsal shield (Fig. 3)
is similar to that of the adult female. On the ventral side (Fig. 4A) the sternal and the
genital plates are combined into one plate (SGp), carrying five setae on each side.
The ventri-anal plate (Vap) has three pairs of preanal setae. The number and arrang-
ment of the para-anal setae, the postanal seta, and the ventrocaudal setae are similar
to that of the adult female. The peritremal plate is also complete, and measures
0.158 mm long on the average. The tip of the chelicera (Fig. 4B) differs from that one
of the adult female. It has also the fixed digit obviously toothed.

The distribution of the setae on the dorsal shiled and the analplates for both the
adult female and the adult male, as well as the structure of the spermathecae in case of
the adult female agree with what had been reported by Dosse (5) for the description
of Phytoseiulus riegeli Dosse (= P. persimilis).

The deutonymph measures 0.300-0.348 mm long and 0.237-0.269 mm wide. The
dorsal shield (Fig. 5) is less sclerotized, but with the same number and arrangment of
setae like that of the adult female. On the ventral side, non of the plates are present. The
distribution of the setae on the venter are two kinds. In case of the male deutonymphs
which are smaller in size, the setae are of the same number and arrangment like that of
the adult male. While in case of the female deutonymphs which have larger size, the
number and arrangment of the setae are similar to that of the adult female. The peri-
tremal plate is similar but shorter than that of the adult and measures0.095 mm long on
the average.

The protonymph measures 0.269 mm long and 0.221 mm wide on the average. Its dor-
sal shield (Fig. 6) is less sclerotized than that of the deutonymph, and with a similar
chaetotaxy like that of the adult female. All the plates on the venter are absent. The setae
on the ventral side is similar to that of the adult stage except that only three pairs of
sternal setae are present. Like the deutonymph there are either three pairs of preanal
setae in the case of male protonymphs, or four pairs of preanal setae for the female
protonymphs. The peritremal plate is much shorter compared to that of the deuto-
nymph and measures 0.032 mm long on the average.

The dorsal shield of the larva (Fig. 7) is less sclerotized than the protonymph. The
arrangment of the setae is similar to the other stages except that some setae are absent
such asL,, L, M, and both Sl, and Sl,. It measures0.221 mm long and 0.205 mm wide on
the average. None of the plates are present on the venter and its chaetotaxy is similar
to that of the protonymph. Larvae that have three pairs of preanal setae are considered
as male larvae, while those with four pairs of preanal setae are considered as female
larvae. The peritremal plate is absent.

The egg is oval in shape, transluscent, red in color and measures 0.202 mm long and
0.177 mm wide on the average. Its incubation period is 1-3 days with an average of 1.9
days. This period is comparatively longer than that mentioned by Dosse (5). He found
that this period was 1.3 days at 25°C. However, Laing (7) stated that the egg stage
averaged 3.1 days at a range of temperature from 58.5°F to 80.0°F. The low relative
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Fig. 3.  Adult male dorsal shield.

Fig. 4. Adult male. A, Ventral surface:
sternal and genital plate (SGp), ventri-
anal plate(Vap). B, Chelicera.
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Fig. 5. Deutonymph dorsal shield.

humidity that happened occasionally during the present study might be a reason for
the longer time of the egg stage.

Each of the larval stage and the deutonymphal stage had completed its development
in one day on the average. Dosse (5) stated also a similar figure for the duration of the

200U 200U

Fig. 6. Protonymph dorsal shield. Fig. 7. Larva dorsal shield.
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larval stage and 1.1 days for the deutonymphal stage. However, Laing (7) had reported
the same duration for the larval stage, but alonger period of 1.7 days for the deutonym-
phal stage.

The protonymphal stage lasted 1-1.5 days with an average of 1.1 days, which agrees
with the findings of Dosse (5) who reported 1.2 days. Laing (7) stated that this stage
averaged 1.7 days for the male protonymph and 1.6 days for the female protonymph.

The total developmental period ranged from 4-6.5 days, with an average of 5.0 days,
which is slightly longer than the findings of Dosse (5) who stated that at 25°C this period
was 4.6 days. However, this period was longer in case of the studies of Laing (7) because
it lasted 7.5 days for the males and 7.4 days for the females at the same above mentioned
range of temperature.

The mating process is typical for the phytoseiids and as described by Ballard (1). It
took place within a short time after maturation. The preoviposition period ranged from
24-48 hours with an average of 36 hours. Laing(7) found that the average of this period
was 3.0 days.

The sex ratio for this species was about one male for 2.8 females. This agrees closely
with the sex ratio of other phytoseiids such as Typhlodromus rickeri Chant whose sex
ratio was reported by McMurtry and Scriven (8) as one male for two females. However,
Laing (7) found that the sex ratio of males and females of P. persimilis for the stocks of
the species originating from Chile and experimented under a wide range of temperature
is 1:4.1.

The predatory mite was noticed to feed mainly on the egg stage of the phytophagous
mite. It preyed on other stages when the eggs were scarce. Ragusa (11) found also that
Amblyseius tardi (= P. persimilis) feeds on different stages of Tetranychus urticae, but
Laing (7) had reported that P. persimilis feeds only on the eggs of T. urticae.
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