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ABSTRACT

Scheloribates laevigatus (Koch) was able to develop and reproduce when fed on mixture of free-living nematod,
Eudiplogaster phlagellicaudatus (Andrassy) and potato. Temperature had a significant effect on duration of the life
cycle and all life span of this species. As temperature changed between 25 and 30°C, the incubation period decreased.
Both male and female immature stages decreased when temperature increased between 25 and 30°C. Life cycle of male
reached adulthood in a shorter period than that of female. This period decreased from 24.67 + 0.26 to 21.25 = 0.53 days
for male and from 28.01 + 0.66 to 23.16 + 0.98 days for female at 25 and 30°C, respectively. Temperature also
negatively affected the adult female longevity and fecundity. It was found that the greatest average number of eggs
deposited by female was 36.88 + 2.13 at 25°C; this decreased to 29.63 +2.55 at 30°C.
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INTRODUCTION

The oribatid mites are of economic importance
owing to the discovery that many of them have been
found to be hosts of various tape-worms. They are
also important factors in promoting soil fertility
through breaking down organic matter by digestion
(Darwish, 1977). Oribatids are among the most
abundant soil arthropods. They are considered to be
important agents in regulating microbial activity in
litter decomposition which is related to their feeding
habits (Seastedt, 1984; Zinkler et al, 1986; Moore
and Walter, 1988; Siepel & Maaskamp, 1994;
Khalil, 2005). Different species show different
arrays of digestive enzymes (Siepel, 1990), and
different preferences for specific food items
correlated with cheliceral size and shape (Kaneko,
1988). The trophic niche differentiation of oribatid
mites is much greater than expected before, and this
contributes to their high biodiversity (Schneider et
al., 2004; Erdmann et al., 2007). Oribatid mites are
primarily particulate feeding saprophagous and
mycophagous mites, feeding on living and dead
organic material, such as moss and fungi (Johnston
& Crossley, 1993 and Walter & Proctor, 1999). Few
species are opportunistic predators, but none are
parasitic (Behan-Pelletier, 1999). The diet of most
oribatids may vary depending on habitat
characteristics, season and/or microbe availability,
which may be an adaptation to a variable
environment (Wolf and Rockett, 1984 and Norton,
1985). There are no species currently known to
specialize on a single fungal species (Schneider and
Maraun, 2005). Oribatids may feed on the dead
parenchymal tissue of leaves (phyllophagy) or the
woody structural tissue of dead plants (xylophagy),
microbivores feed on fungal hyphae or spores
(mycophages), on bacteria (bacteriophages) or

lichens and algae (phycophages), and some species
are completely non-specialized (panphytophages)
(Luxton, 1972; Schneider et al., 2004).

Scheloribates  laevigatus  (Koch) is a
panphytophagous oribatid feeding on all kinds of
plant or fungal tissues (Luxton, 1972). This species
showed lower preference for grass litter (Holcus
lanatus) than for the green bark algae Protococcus
spp. (Desmococcus vulgaris) (Hubert et al, 1999).
This species was classified as fungivorous grazer
feeding on fungi, which indicates indirect feeding on
litter (Siepel & Ruiter-Dijkman, 1993 and Khalil et
al, 2011). In 1999 Khalil et al. argued that food
availability supports fecundity in this species
because the animal could feed on a large number of
different food items. The objective of this study was
to investigate the biology of oribatid mite,
S. laevigatus on tested food at two temperatuics.

MATERIALS AND METHODS

Pure culture:

For preparing pure culture of the tested mites,
plastic cups of (1.5 cm high x 2.5 cm in diameter)
were filled up to 0.5 cm with plaster of Paris and
activated charcoal in the rate of &: 2 respectively.
One adult female and male of the species were
placed in the prepared cup, supplied with food and
drops of water added daily to maintain suitable
relative humidity and kept in an incubator at
25+ 1°C.

For individual rearing, sixty newly deposited

eggs were transferred from the mother culture singly
one to every rearing plastic cell of (1.5 cm high x
2.5 ¢cm in diameter) at 25 and 30 = 1°C. Each newly
hatched larva was supplied with food kept till
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reaching maturity. Mites were examined twice daily.
Observations concerning all biological aspects were
recorded allover the mite life.

Source of food:

Free-living nematods, E. phlagellicaudatus were
added to a Petri-dish containing slices of potatoes
and few drops of water as a food source of rearing
nematodes. Petri-dish was left for 5 - 7 days at 25 +
1°C. By using a fine brush, one or two drops of this
feeding mixture were used as a source of food for S.
lacvigatus.

Statistical analysis:

The numerical data collected were computerized
by using SPSS program (Statistical Package of
Social Science) program, version 16.0.0, 2007.
Significant differences of S Jaevigatus by
temperatre were  performed by Independent-
Samples 1 test (p < 0.05).

RESULTS AND DISCUSSION

Biological Aspccts:
Hatching:

Eggs of this species are smooth, whitish, then
become creamy before hatching. Hatching occurs
through a longitudinal median slit.

Moulting:

Immature stages of this species when full grown
enter a quiescent period during which individual
stop feeding. Any active immature stage of oribatid
feeds until the cuticle is quite distended. lmmatures
of S. laevigatus seek dry, protected spots in the
biological cell. After the immature stage finds a
suitable place, it becomes quiescent and don't
move even if violently disturbed. The duration of
quiescent stage varics according to stage and
temperature. At the end of the premoulting period
the old cuticle splits on the notogasteral membrane
from posterior most regions to the level of the fourth
Jeg. The next stage expands and protrudes from the
split, and then remains that way until the legs and
mouth parts have hardened. This is called the
hardening period. This period took more than two
hours.

These results agree with Narsapur (1983) who
stated that, during the moult, the cuticle of the
preceding stage split along the posterior border, the
split occurring from the posterior most point of
hysterosoma up to the level of the 4™ leg on either
side.

Most of the pressure to split the old cuticle is
supplied by the expanding body. The expansion is
rapid, and the subsequent stage hardened in an
expanded state. The legs aren't used until hardened,

and then used to withdraw the individual from the
old cuticle.

Development and Reproduction:

Both male and female of this species pass
through four active developmental stages before
reaching adult (one larval and three nymphal
stages; each active stage is followed by quiescent
one).

The life cycle of S. Jaevigatus was studied in the
laboratory on the feeding mixture of the free-living
nematod, E. phlagellicaudatus and potato at 25 and
30 + 1°C. Results revealed that temperature had a
significant effect on the duratior. of life cycle and
life span. As temperature changed from 25 to 30°C,
the incubation period decreased from 2.58 + 0.20 to
2.33 + 041 days for male and from 2.81 + 0.40 to
2.66 £ 0.40 for female (Table 1).

It was also found taat the duration of both malc
and female immature stages decreased when
temperature increased from 25 to 30°C. As the
duration of male immature stages decreased from
12.05 + 0.58 to 10.01 + 0.55 days for active and
9.92 + 0.66 to 8.75 + 0.42 days for quiescent stages,
relative  values of female decreased from
13.78 + 0.58 to 10.69 + 0.60 days for active and
11.47 + 043 to 997 = 0.74 days for quiescent
stages, respectively.

Male reached adulthood in a shorter period
than that of female. Life cycle decreased from
24.67 £ 0.26 to 21.25 4 0.53 days for male and from
28.01 £ 066 tc 23.16 = 0.98 days for female
at 25 and 30°C, respectively. Rate of total
survival = 0.73.

Effect of Temperature on adult female longevity
and fecundity:

Temperature negatively aficcted the longevity
and fecundity of S. laevigatus when fed on
a mixture of the free-living nematode,
E. phlagellicaudatus and potato. Adult female
longevity decreased when temperature increased
from 25 to 30°C. It lived for 129.81 + 5.69 and
120.15 £ 5.31 days at 25 and 30°C, respectively
(Table 2). Adult male followed similar trend as
that of female longevity bur naving shorter periods.

The present study revealed that female deposited
their eggs on substrate. Thc cges are laid i batches
of 3 to 8 in several different locanions, Female began
to deposit eggs 8 to 10 davs 2oy cmergence.

Concerning adult fecuna remperature had
significant eifect ¢n toia oo »roduction. The total
number of ¢ when temperature




Table (1): Mean duration (days) of various stages of
S. laevigatus fed on mixture of the free-living
nematode, E. phlagellicaudatus and potato at 25
and 30 + 1°C (n=60).

Se Duration (days
A 25 °C ( go) 5C
. 258+020 233+041
Feg 2814040  2.66+0.40
A. 375+£0.27 2424020
Larva Q. 1.58+038 1.75+£0.27
A. 447+046 266047
Q. 194+036 191+027
A, 225+027 2.08+038
Q. 1.83x026 1.67+0.41
Protonymph
A. 2.72+£0.36 222+026
Q. 2.19+£0.31 2.01 £0.36
A. 2.67+0.26 2.17+041
Deutonymph Q. 2.25+0.27 1.83£0.26
A. 2.84+0.44 2.19+0.25
Q. 253+043  2.03+034
A. 3.42+0.38 3.33+£041
Tritonymph Q. 425%027 3.67+041
A, 3.75+0.26 3.56+0.51
Q. 480+034 4.03+0.50
A, 12.08+0.58 10.01 +£0.55
Total Q. 992+£066 875+ 042
immature A. 1378058 10.69 % 0.60
Q. 1147+043 997+0.74
. 24.67+0.26 21.25+0.53°
Life cycle
28.01 £0.66 23.1640.98°
122.67 £3.61 109.17+3.81°
Life span

157.81 £5.65

14331 £5.16°

The values are the Mecan + Standard Deviation

n = Starting sample cells
=Female A.= Active Q.= Quicscent

a = Significant P < 0.05

Table (2):

Effect of temperature on adult female
longevity and fecundity of S. laevigatus fed

on a mixture of free-living mnematod,
E. phlagellicaudatus and potato.
Paramcters 25°C 30 °C
Pre-oviposition period 9.94+1.12  8.13+0.81°
Generation period 37.94+128 3228+1.35°

Longevity

129.81=5.69 120.15= 531°

Mcan No.of cggs/female

3688 £2.13

29.63 £2.55°

The values are the Mcan + Standard Deviation

a = Significant P < 0.05
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increased. It was found that the greatest number of
eggs deposited by temale was 36.88 + 2.13 occurred
at 25°C. An average female deposited a total eggs
29.63 £ 2.55 at 30°C (Table 2).

The spermatophore consists of a slender pedicle
bearing at its up a spherical capsule containing
sperms. This is in agreement with Woodering and
Cook (1962).

The obtained results revealed that increasing of
temperature degrees from 25 to 30°C decreased the
life cycle and adult longevity of S. laevigates. The
reverse is true with female fecundity. These findings
agree with those of Hodkinson et al. (1996) who
applied both laboratory and ficld manipulations,
including treatments with temperatures of 30°C
and above. They found that negative effect on
oribatids could be experienced only above 35°C and
time interval was an important factor in treatments
around 30°C. The extent of tolerance also depended
on the moisture of the soil, but it was found that
warming had no strong dcteriorating effect on
oribatids.
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