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ABSTRACT: The present study aims to determine different biological aspects of the
commonest soil predaceous mites, Androlaelaps casalis ( Berlese ) and Laelaps astronomicus
Koch 1839 (Laelapidae) which were collected from untreated onion soil; at Qaha region,
Qaluobia Governorate when reared on free living nematodes, Rhabditella muscicola Andrassy
and the acarid mite, Tyrophagus putrescentiae (Schrank) at 20, 25 and 30 °C and 70 % R.H.
The study indicated that there were nonsignificant differences between the incubation period of
A. casalis and L. astronomicus when fed on different diets. The female and male life-cycle of the
two predacious mites when feed on free nematodes was significantly longer than those fed on
T. putrescentiae. The pre-oviposition and post-oviposition periods of A. casalis and L.
astronomicus were nonsignificantly affected by the prey types at the different temperatures. On
the other hand, there were obviously differences when the mites fed during their ovipostion time
on the same foods at the same temperatures. The study showed that the longevity of the A.
casalis and L. astronomicus differed significantly when the adult female and male fed on the
different diets at different tempertures. The current study also indicated that the feeding of the
predacious mites A. casalis and L. astronomicus on nematode increased the number of
deposited eggs by the mite female compared with those fed on the acarid mite.
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INTRODUCTION received more attention than other soil

Acari is considered a large economic Acari. The majority of these species appear
group of arthropods, including different to be predators associated with small and
species live in soil and vegetative parts of immature stages of insects, mites, and
plants. The roles played by these animals in nematodes under the soil surface (Karg,
nature are greatly important and vary from 1961 and Sardar and Murphy, 1987). Some
harmful to beneficial ones. The food of them may also feed on fungi and helps in
sources for different groups of soil mites control soil born fungi diseases (Ragusa and
include nematodes, arthropods and plant Zedan, 1985 and Ahmed 1998). Among the
roots (Inserra and Davis, 1983 and Zaher predatory mites, the mesostigmatid mites
1986). Several investigations have been representing important component of the
directed towards utilizing predators and below ground food web, where they are
parasites as biological control agents. generally considered to be predators feeding
Beneficial soil mites, especially predatory on small arthropods, worms and nematodes,
species must be conserved in the field to Fouly and Abdel-Baky (2015).

promote a more stabilized pest as an
natural balance, Lobbes and Schotten
(1980). Owing to their numerical importance,
the actinedid and gamasid mites have

The present work aims to study and
throw some light on the biological aspects of
two wide spread soil predacious laelapid
mites, Laelaps astronomicus and
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Androlaelaps casalis when fed on free living
nematodes, Rhabditella muscicola and the
acarid mite, Tyrophagus putrescentiae at
20, 25 and 30 °C and 70 % R.H.

MATERIALS AND METHODS
Collection and preparation of the
predacious mites:

Individuals belonging to the two
predacious species of Androlaelaps casalis
and Laelaps astronomicus were used in
biological studies after being collected from
normal untreated onion soil at Qaha region,
Qaluobia Governorate. Mass rearing of
predacious mites on the free living
nematodes, Rhabditella muscicola Andrassy
and the acarid mite, T. putrescentiae
(Schrank) was maintained in the laboratory
at 20, 25 and 30 °C and 75 + 5 % R.H.

Study the effect of food source on the
biological aspects of the two soil
predacious mites:
Mass rearing
nematodes:

For extracting free living nematodes, soil
samples from clover fields in Qaluobia
Governorate were put in Baermann funnels
for 24 hours (Abou EI-Sood, 1992). The
extraction of free living nematode,
Rhabditella muscicola was reared in Petri —
dishes containing slides of potatoes mixed
with meat extraction. Petri-dishes were kept
under natural laboratory conditions. By using
camel hair brush, drops of food were added
in rearing cells of the predatory mites as the
main source of food. The collected
individuals of both predators and prey
nematodes were transferred to a covered
glass Petri-dishes.

of free living

The bottom of the dish was covered with
a layer of plaster of Paris and charcoal
mixture (9:1) (4.00 mm) which was kept
moist by adding drops of distilled water
every couple days.

Mass rearing of acarid mite:
Individuals of the species of T.
putrescentiae were obtained from clover soil
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at Qaluobia Governorate and reared on
powder of yeast. For obtaining pure culture,
adults of identified species were placed in
rearing chamber which was cone plastic
shape; it measured (4 x 4 x 3 cm.) and
covered with soft plastic cover containing
some pores for air supply. Dry yeast
granules were added as food and few
drops of water were added as a source of
humidity. By using a camel brush, the
movable stages of acarid mites were put in
rearing cells of the tested mites.

Rearing cages of Androlaelaps
casalis and Laelaps astronomicus:

The plastic rearing cages were
constructed, each of a plastic cage (1.5 cm.
in diameter and 2.0 cm. height). The bottom
was covered with a layer of a plaster of
Paris and charcoal mixture according to
Metwally et al., (1983). This bottom was kept
moist, thus the relative humidity was
maintained high by adding one or two drops
of water every two days. A camel hair brush
was used to transfer the mites to the cages.
Observations were made twice a day. The
plastic rearing cages were prepared in a
way that they could be handled with a
minimum of disturbance to the mites. They
were stocked in trays or holders placed in
carton boxes (20 x 15 x 8 cm). All biological
studied data were subjected to two—way
analysis of variance (ANOVA) and means
were separated by Duncan’s multiple range
test (Duncan, 1955).

RESULTS AND DISCUSSION

This work was carried to study the effects
of the free living nematode, R. muscicola
and the acarid mite, T. putrescentiae on the
biological aspects of the soil predacious
mites, Androlaelaps casalis and Laelaspis
astronomicus at 20, 25 and 30 °C. and 70 %
R.H

Habitat and behavior:

The soil predacious mite species, A.
casalis (Berlese) and L. astronomicus are
very active predators and move here and
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there; searching for their prey individuals.
Individuals of these predacious mites were
collected from soil (under onion plants at
Qaluobia governorate) associated with
acarid mites and other arthropods. Larvae of
the tested predacious mites are changed to
the successive stage without feeding, but
the nymphal and adult stages are fed on
moving immature stages of the acrid mite, T.
putrescentiae, and free living nematodes.
Individuals of these species were observed
to more active in the cage. Members of
these species preferred moderate humidity
and rearing cages had to be supplied
frequently with water droplets. Females of
these predatory mites frequently preferred
to deposit eggs singly into protected or
unprotected places.

Hatching:

Eggs of A. casalis and L. astronomicus
are whitish in color, then become creamy
before hatching. Hatching process occurs
through a longitudinal median slit.

Moulting:

A. casalis and L. astronomicus
immatures when full grown entered a
semiquiescent period during which, the
mites stopped feeding. This period lasted
about an hour after which individuals kept
quiet, extended their chelicerae, palps and
fore legs anterioly and hind legs posteriorly.
Before moulting, the mite individuals made
some successive movement beginning from
propodosoma and ending in opisthosoma.
The mite tried to free itself from the old
exuvium by twisting movements and
subsequently withdrew the forelegs and
anterior part of the body to outside. Newly
emerged individuals kept quiet near their old
skin for a short period, and then started to
move actively searching for their prey.

Mating:

The male and female accepted
copulation immediately after emergence. In
this process, the male approached female
anteriorly and both vibrated their palps and
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male then
reach her
about 6-8

touched it with forelegs. The
moved around the female to
dorsum. This process lasted
minutes for L. astronomicus and 9-11
minutes for A. casalis. After this, male
crawled_underneath the female and clasped
its body with the third and fourth pairs of
legs, while male and female ventral surfaces
were facing each other, nearly half body of
the male projected behind the female. After
copulation, both sexes separated and
female accepted mating more than once in
the two species.

A. Androlaelaps casalis (Berlese)

A. 1. Female
Incubation period:

It was clearly from Table (1) that there
were no significant differences between the
incubation period of the predacious mite,
Androlaelaps casalis when fed on different
diets (free living nematodes and the acarid
mite, T. putrescentiae) at 3 different
temperatures. This period reached 2.0, 1.8;
1.8, 1.72 and 1.69, 1.57 days for eggs at 20,
25 and 30 ° C, respectively when females
were fed on the both diets at different
tempertures.

Life-cycle:

Results in Table (1) show that the life
cycle period was significantly longer when
mites fed on nematodes than that recorded
by feeding on T. putrescentiae. It was 7.98,
6.88 and 6.0 days when fed on free
nematodes at 20, 25 and 30 °C for female,
respectively. On the other hand, the mites
reached maturity after 6.98, 6.5 and 5.5
days , respectively when females fed on
acarid mite,

Longevity:

Concerning the adult longevity, statistical
analysis of obtained data Table (1) pointed
out that the longevity of the resulted females
was significantly differed when the mite fed
on different diets at different tempertures. It
was 39.8, 37.8; 37.0, 34.0 and 34.0, 31.0
when the adult female fed on the free living
nematodes and T. putrescentiae at 20, 25
and 30 °C, respectively.
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Table (1): Duration of developmental stages of Androlaelaps casalis when fed on two
diets at 20, 25 and 30° C+2° C and 70 5 % R.H.

20°C 25°C 30°C
Biological aspect Diet
A B A B A B

Incubation period | 2.0 + 0.07 1.8+0.07 1.840.07 | 1.7+0.04 | 1.7+0.02 | 1.57+0.9

Q 7.98+ 0.1 | 6.980+0.08 | 6.88+0.0 | 6.5+0.07 | 6.0+0.04 | 5.5+0.07
Life-cycle

3 7.0+0.11 6.0+0.06 6.0+0.04 | 5.8+0.04 | 5.5+0.06 | 5.0+0.07

Q 39.8+ 0.8 37.8+1.1 37.0+0.7 | 34.0+0.7 | 34.0+0.7 | 31.0+0.7
Longevity

3 33.6+0.8 32.5+1.0 32.5+0.9 | 30.5+0.8 | 30.1+1.1 | 28.2+0.1

Q 47.8+2.6 | 44.8+2.50 | 43.9+2.4 | 40.5+1.6 | 40.0+2.4 | 36.6+0.9
Life-span

d | 405+1.3 |386+385 |38.6+1.7 |36.3+1.1 | 35.8+1.3 | 33.2+0.9

A= Free living nematodes B=T. putrescentiae
Pre-oviposition, oviposition and Life-span:

post-oviposition periods :

Results in Table (2) reported that the
pre-oviposition and post-oviposition periods
of the predacious mite, A. casalis of adult
female not significantly changed with the
feeding of the individuals on the different
introduced diets (free nematodes and the
acarid mite). On the other hand, there was
obviously significantly differences when the
mites during their oviposition time fed on the
same both of foods; these periods took
35.92, 34.08; 33.0, 30.02 and 30.0,
26.98+0.04 days at 20, 25 and 30 °C,
respectively.

Fecundity:

The resulted data in Table (2) clearly
indicated that the feeding of A. casalis
female on free living nematodes increased
significantly the number of deposited eggs
by the predators than when fed on the
acarid mite,. The numbers of laid eggs were
39.8, 38.0; 44.0, 34.8 and 40.0, 31.8 when
fed on nematodes and T. putrescentiae at
20, 25 and 30 °C, respectively.

According to data presented in Table (1),
the life span of A. casalis lasted 47.8 , 44.8
& 43.9 , 40.5 and 40.04, 36.6 days when
the mites were fed on nematodes and T.
putrescentiae at 20, 25 and 30 °C,
respectively.

A.2. Male
Incubation period:

Results in Table (3) indicate that the
incubation period of A. casalis male lasted
2.0,1.8; 1.8, 1.72 and 1.69, 1.57 days when
fed on the two diets at 20, 25 and 30 °C,
respectively.

Life-cycle:

The male of the predacious mite, A.
casalis completed their life- cycle in 7.0 and
6.01 days at 20 °C when fed on both free
nematodes and the acarid mite, T.
putrescentiae, respectively. However, these
periods changed to 6.0 and 5.8 days at 25
°C and 55 and 5.0 days at 30 °C,
respectively.
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Table (2): Longevity and fecundity of the predacious mites, Androlaelaps casalis adult

female when fed on two diets at different tempertures.

Biological 20°C 25°C 30°C
aspect
Diet
A B A B A B

Pre-ovip.period | 1.98+0.11 | 1.84+0.11 | 1.84+0.2 | 2.04+0.2 | 2.08+0.27 | 1.94+0.11
Ovipos. period | 35.92+0.1 | 34.08+0.3 | 33.0+0.07 | 30.02+0.1 | 30.0+0.14 | 26.98+0.4

P?;:Eﬂp' 1.94+0.09 | 1.88+0.13 | 1.98+0.1 | 1.98+0.1 | 2.04+0.13 | 1.9+0.12

Fecundity 39.8+1.1 | 38.0+0.7 | 44.0+0.7 | 34.8+40.4 | 40.0+0.7 | 31.8+0.44

A= Free living nematodes

B=T. putrescentiae

Table (3): Duration of developmental stages of Laelaps astronomicus when fed on two
diets at 20, 25 and 30 ° C £ 2° C and 7015 % R.H.

20°C 25°C 30°C
Biological aspect Diet
A B A B A B
Incubation period | 1.8+0.04 | 1.7+0.07 | 1.6+0.02 | 1.6+0.07 | 1.5+0.07 1.42+0.04
Q | 7.0+0.07 | 6.1+0.20 | 5.9+0.11 | 5.5+0.07 | 5.0+0.04 4.78+0.11
Life-cycle
4 | 6.4+0.05 | 5.4+0.10 | 5.1+0.08 | 4.6+0.07 | 4.0+0.08 4.22+0.09
Q@ | 35.4+1.1 | 33.0+0.7 | 32.0+0.7 | 31.0+1.7 | 29.8+0.4 26.0+0.7
Longevity
4 | 32.9+41.1 | 30.5+0.8 | 28.9+1.2 | 27.8+0.9 | 26.5+0.25 21.5+0.6
Q@ | 42.6+2.6 | 39.1+1.4 | 38.0+1.3 | 36.5+0.9 | 34.0+0.9 30.81+1.6
Life-span
4 | 39.3+1.4 | 36.0+0.2 | 34.0+0.6 | 34.4+1.8 | 30.5+0.9 25.7+0.8

A= Free living nematodes

Longevity:

The current results denoted that, when
the male of the predator, A. casalis were fed
on the same previously mentioned diets at
the same laboratory conditions, the duration
of the longevity took 33.6 & 32.5; 325 &
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B=T. putrescentiae

30.5 and 30.1 & 28.2 days at 20, 25 and 30
°C, respectively (Table 3).

Life-span:

The life-span of the predacious mite, A.
casalis male individuals when fed on two
diets at 20, 25 and 30 °‘C and 70 %R.H.,
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differed significantly according to the type of
introduced rearing diets as in case of
females (Table 3). The life-span took 40.5,
38.61 & 38.6, 36.3 and 35.8, 33.2 days,
respectively.

B. Laelaps astronomicus Koch
B.1- Female
Incubation period:

The obtained results in Table (3) show
that the differences between incubation
periods of eggs of the predacious mite, L.
astronomicus  when reared on free
nematodes and T. putrescentiae at different
temperatures were non-significant. This
period elapsed 1.82 & 1.7; 1.61 & 1.6 and
15 & 1.42 days at 20, 25 and 30 °C,
respectively

Life cycle:

As for the life cycle of the predacious
mite, L. astronomicus females, the current
tabulated data in Table (3) shows that
female life cycle when rearing on nematodes
was significantly longer than those recorded
by rearing on T. putrescentiae. The life cycle
of this mite took 7.0 & 6.06; 5.92 & 5.5 and
4.98 & 4.78 days when the female fed on
nematodes and the acarid mite at 20, 25
and 30 °C, respectively.

Longevity:

Concerning the adult longevity of female,
data presented in Table (3) pointed out that
the longevity of the resulted females differed
significantly when the adults L. astronomicus
were fed on the different diets at different
temperatures. The adult life time averaged
35.4 & 33.0; 32.0 & 31.0 and 29.8 & 26.0
days when the females were fed on
nematodes and T. putrescentiae at 20, 25
and 30 °C, respectively.

Life-span:
According to the obtained data, the life-
span of the predacious mite, L.

astronomicus when fed on free living
nematodes and T. putrescentiae at 20, 25
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and 30 °C., the female’s life-span varied
significantly according to the type of
introduced rearing diets (Table 3). The life-
span lasted 42.6 & 39.1; 38.0 & 36.5 and
34.01 & 30.81 days, respectively
Pre-oviposition, ovipostion and
post-ovipostion periods:

Results in Table (4) denoted that the pre-
oviposition and post-oviposition periods of
the predacious mite, L. astronomicus did
not vary significantly when fed on two diets
(nematodes and T. putrescentiae) at 20, 25
and 30 °C, being about 2 days. On the other
hand, the effect of both diets and
temperature was very obvious on the
oviposition period of this predator. This
period lasted 31.0 & 28.95 at 20 °C; 28.22 &
29.94 at 25 °C and 26.04 & 22.0 days at 30
°C, respectively.

Fecundity:

Results in Table (4) indicate that the total
deposited eggs of the predacious mite, L.
astronomicus female was 35.0 & 33.0; 37.8
& 30.0 and 34.0 & 27.0_eggs when the mite
were fed on free nematodes and T.
putrescentiae mite at 20, 25 and 30 °C,
respectively.

B.2- Male
Incubation period:

The incubation period of eggs which
gave rise to male individuals was the same
as that of females and recorded 1.82 & 1.7 ;
1.61 & 1.6 and 1.5 & 1.42 days at 20, 25
and 30 °C, when the mites were fed on both
nematodes and the acarid phytophagous
mite, respectively.

Life-cycle:

Concerning the life-cycle of L.
astronomicus the current tabulated data in
Table (3), the life-cycle of males lasted 6.4 &
542 ;511 & 4.6 & 4.0 and 4.2 days when
individuals were fed on the same two types
of food at the same laboratory conditions,
respectively.
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Table (4): Longevity (in days) and fecundity (total deposited eggs) of predacious mite,
Laelaps astronomicus female when fed on two diets at three temperature

degrees.
20°C 25°C 30°C
Biological aspect Diet
A B A B A B
Pre-ovi. period 1.8+0.19 | 1.840.19 | 1.9+0.25 | 1.9+0.19 | 2.0+0.05 | 1.9+0.23
Oviposition period | 31.0+0.4 | 29.0+0.3 | 28.2+0.6 | 29.9+0.30 | 26.0+0.2 | 22.0+0.14
Post-ovi. period 1.9+0.1 2.0+0.1 2.0+0.1 | 1.9+0.09 | 2.1+0.3 | 2.0+0.01
Fecundity 35.0+0.7 | 33.0+0.7 | 37.8+1.1 | 30.0+0.14 | 34.0+0.7 | 27.0+0.7
A= Free living nematodes B=T. putrescentiae

Longevity: soil nematodes belonging to three trophic

Results in Table (3) show that the categories  viz., saprophagous, plant

longevity period of L. astronomicus adult
males durated 32.9 & 30.5; 28.9 & 27.8 and
26.5+0.25 & 21.5 days, respectively when
reared at the same previously mentioned
conditions.

Life-span:

As shown in Table (3) the mite life span
of L. astronomicus male when fed on
different diets (nematodes and T.
putrescentiae) at 20, 25 and 30 °C., differed
significantly according to the type of
introduced diets. This period took 39.3 &
36.02; 34.0 & 34.4 and 30.5 & 25.7 days,
respectively. Generally, as in most
mesostigmatid mites, the predacious mites,
A. casalis and L. astronomicus females lived
for a longer time than males.

Similar results were obtained by Imbriani
and Mankau (1983) observed voracious
feeding by a mesostigmatid mite Lasioseius
sculpatus on Aphelenchus avenae and
Cephalobus sp. In culture, increased
population of mite resulted in a significant
decline of Aphelenchus avenae.
Observation of Bilgrami (1994) on T.
putrescentiae revealed that these mites are
predacious on many species of plant and
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parasitic and predacious nematodes. Mites
preferred second-stage juveniles of plant
parasitic  nematodes but predacious
nematodes resisted predation comparatively
better than others. In harmony with the
presented results, also Ezz El-Dein (2003)
studied the effect of different diets on the
biological aspects of the two predacious
mites, Laelaspis imitatus and Laseioseus
aegypticus especially developmental period,
life-cycle and the reproductive rate. The life
cycle significantly differed according to the
food types which could be arranged in a
descending order as follows: collembola, T.
putrescentiae and nematode at 25 °C and T.
putrescentiae then free nematode at 35 °C,
respectively. The mite’s fed on nematode at
25 °C laid more eggs, while feeding on
collembola resulted in the lowest fecundity.
On the other hand, Mowafi (2005) noticed
that the duration of Chiropturopoda bakeri
Zaher and Afifi development stages,
reproduction and feeding habits were greatly
affected by prey species. The nematodes
(free-living) R. scanica Allegen and plant
parasitic nematodes Meloidogyne incognita
Kofoid & White were more suitable than
housefly larvae for increasing reproductive
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potentiality of C. bakeri at 25 °C. Fouly and
Abdel-Baky (2015) reported that the laelapid
mite, Cosmolaelaps qgassimensis life cycle
and life span were significantly shorter when
fed on,T. putrescentiae followed by
Caloglyphus rodriguez Samsinak and then
egg masses of the root-knot nematode,
Meloidogyne incognita Chitwood as food
sources under laboratory conditions of 26 °C
and 70 % R.H.
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