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Abstract

Effects of different diets and temperatures were studied.
Results showed that Ofo/aelaps nasri fed, developed and oviposited
successfully on 5 different diets. The soil nematode Rhabditis scan-
fca was the most suitable diet, resulting in shortening the life cy-
cle duration of female and male (9.3 and 8.9 days, respectively).

Mean female fecundity was 47.8 and 30.9 eggs when fed on R
scanica and Musca domestica larvae, respectively. Praesence of A
scanica alone or mixed with other food was responsible for the high
rates of reproduction. Temperature of 25°C was the best for popula-
tton increase. Female consumption was higher than males.

Female life cycle duration averaged 13.8, 9.3 and 5.4 days at
20, 25 and 30°C, respectively. Fecundity and oviposition daily rate
{47.8 eggs and 2.2 egys / female / day) were the highest at 25°C,
while alternating temperature reduced fecundity and development
as well. Female life cycle prolonged by 75% and 60% and fecundity
reduced to 60 and 79%, when aiternating temperature regimes 10/
20 and 15/20°C were used, respectively, compared with simitar ob-
tained values at 20°C.

Exposing eggs to alternating temperature every twelve hours
10/20°C increased gradually the incubation period and the mean
time of hatchability decreased from 63.3 to 23.3% for the same ex-
posure time. Absence of male resulted in production of only males
with lowest fecundity (24.9 eggs / female) showing the importance
of male presence once / five days or allover female longevity.

INTRODUCTION

Acari is considered as a large economic group of arthropods. Many species

live in soil and organic manure. The rofe of these species in nature is greatly im-

portant, as they vary from harmful to beneficial ones. Mesostigmatic mites rep-

resent one of the most important group living in soil. They are numerous and dif-

fer in their feeding habits: some are predators of soil pests (insects, mites,

nematodes); while the other are fungivores.
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INTRODUCTION

Acari is considered as a large economic group of arthropods. Many species
tive in soil and organic manure. The rote of these species in nature is greatly im-
portant, as they vary from harmful to beneficial ones. Mesostigmatic mites rep-
resent one of the most important group living in soil. They are numerous and dif-
fer in their feeding habits; some are predators of scil pests (insects, mites,
nematodes); while the other are fungivores.

Members of the genus Ololaelaps Berlese are cosmopolitan free-livings in-
habiting soil, litter and mosses. They include forms, which'show extensive scle-
rotization and hyperirichy of opisthosoma. Many publications described several
species belong to this genus (i.e. Ryke, 1962; Bregetova and Koroleva, 1964,
Evans and Till, 1966; Marais & Loots, 1972). In Egypt, Nasr {1978) and Shereef &
Soliman (1978), also described two species.

Ahmed (1990) studied the rate of reproduction of Hypoaspis solimani (Aca-
ri; Lealapidae) at 22°C and 30°C con larvae of M. domestica, D. melanogaster, M.
phaseoli, F. oxysporum and organic manure. Larvae ot M. domestica as prey gave
the highest predator reproduction as well at 30°C. The present study was under-
taken to investigate the biology and reproduction of the laelapid mite Ololaelaps
nasri Hassan 1989, as a newly known species in the Egyptian fauna, on different
foods and temperature.

MATERIAL AND METHODS

Material and methods, technique cf rearing, different types of diets and de-
grees of temperature were similar to that described by: Hussein et al (in press)
Ecological and bioclogical studies on the predatory soil mite Holaspina solimani
Metwali.

Individuals of O. nasri were exiracted from soil and debris under ficus
trees in Orman garden, Giza by using modified Tuligren funnels. Some adult spec-
iments were cleared in Nesbitt’s fluid. mounted in Hoyer's medium then micro-

scopically examined.

Some prey species: immatures slages of the acarid bulb mite, Rhizoglyphus
robini Claparede, the acarid stored product mite, Tyropagus putrescentiae
Schrank, eggs and larvae of houselly, M. domestica. L., free living nematodes
Rhabditis scanica Allgen, the soil fungi, Aspergillus niger Roper and the col-

lembola, Lepeidocyrtinus incertus (Hand) as well as mixture of diets were used.

Rate of reproduction for the iested predacious mite was studied at 20, 25
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and 30°C +1°C by keeping 5 repiicates, each of 5 newly emerged adult females
and two males in a rearing plastic cage for 8 weeks with one of the seven tested
food, then number of offspring was)recorded. Experiments were carried out at 70
+ 5% R.H.

For studying the effect of low temperature, thirty newly deposited eggs of
O. nasri were collected from the laboratory cultures and kept solitary in cy-
lindrical plastic cups (2.8 x 2cm) with a filter paper at its bottom. Relative hu-
midity was maintained by adding few water drops on the filter paper when need-
ed. A group of eggs was exposed to an alternating temperature of 10 and 20°C (12
hours for each, through the life span). The same technigque was repeated for an-
othef group of eggs except using alternating 15 - 20°C.

Another experiment was designed to determine the female ability of muliti-
ple mating and effect on her longevity, fecundity and progeny sex ratio. Four
groups each of five newly emerged females were confined singly to rearing celis.
The femates of 15! group were unmated and left to complete their longevily and
deposit eggs. For the second group, a young male was introduced to each female
until first copulation occurred, then removed. For the third group a young male
was introduced to each female for 24 hours every five days during longevity. Fe-
males of the fourth group were accompanied with males allover their longevity.

RESULTS AND DISCUSSION

Effect of different diets on development of O. nasri at 25°C and 70% R.H.
presented in Table 1 shows that it fed, developed and reproduced successfully on
the free living nematode, R. scanica; the larvae or eggs of housefly M. domestica;
the fungus, A, niger. or the collembola, L. incretus, while the fungus P. viride and
the acarid bulb mite, A. robini, or the acarid stored mite, T. putrescentia were
accepted diets for deveiopment to deutonumphal stage only.

Developmental duration of immatures ranged between 6.2-8.7 days for the
female and 5.9-7.7 days for the male. The life cycle parameter followed similar
trend, where female and male iife cycle ranged 9.3-11.8 and 8.9-10.6 days, re-
spectively. A. scanica was the most suitable diet resulting in the shortest life

cycle for both sexes, (8.3 and 8.9 days for females and males, respectively).

Studying the biology of Proctoloelaps bickeyi Bram at 30°C using 4 difter-
ent diets A. scanica, R. solani, A.niger and Botryis fabae Sardina. Nasr et al
(1990b) reported that A. scanica was the most nourishing diet as the female lon-
gevity (22.3 days). fecundity (13.1 eggs / female} and oviposition period (12.1}
days were the highest in comparison with 12 days, 6.1 eggs / female and 5.9 days
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when fed on A. solani, Also shortest female life cycle was recorded (6.6 days)
when fed on A. scanica against 11.1 days on RB. solani.

Table 2 shows the effect of different diets on longevity and fecundity of Q
nasri at 25°C and 70% R.H. Female longevity was 26.1, 42.2, 42.5 435 and 63.0
days with average reproduction 47.8, 21.8, 6.1, 30.9 and 18.1 eggs / female when
fed on R. scanica, M. domestica eqgs, L. incretus, M. domestica larvae, and A. ni-

ger, respectively.

Rearing the laelapid mite Proctolaelaps pygmaeus on the 3 prey Eu-
tetranychus orientalis immatures, Chysomphalus ficus nymphs and Aphis duranta
aduits at 25°C. Ali (1994) reported that the shortest predater female life cycle
(7.47 days), highest values of longevity and fecundity (29.8 days and 26 eggs /
female) were obtained when the mite fed on E. orientalis.

Food consumption increased as immature stages developed from proto to

deutonymph and the latter to adult, while larva is a non feeding stage, Table 3.

Female consumption averaged 2.0, 8.2, 29.7, 47.9 and 56.1 M. domestica
larvae or 4.8, 23.8, 37.4, 146.1 and 174.7 eqggs for predator protonymph, deu-
tonymph and during adult oviposition period, longevity and life span, re-
spectively. Female consumption generally was higher than male, Table 3.

Effect of different temperatures on developmental duration of the mite
when fed on R. scanica was presenied in Table 4. increase of temperature from
20 to 30°C reduced developmental duration of all immature stages and life cycle
as well. Female life cycle duration average 13.8, 9.3 and 5.4 days at the men-
tioned temperature, respectively. Developmental duration of females and males
did not vary much. The mean male life cycle was shorter with 0.4, 0.3 and 0.1
days than the female values at 28, 25, respectively and similar at 30°C, re-
spectively.

Although oviposition period decreased as temperature increased from 20°C
{28.3 days) to 25°C (221 days) then to 30°C (14.4 days), yet female fecundity in-
creased only from 20°C (20.5 eggs) to 25°C (47.8 eggs), yet decreased at 30°C
{29.9 egys). The decrease of average number of deposited eggs at 30°C reached
more than 60% of that at 25°C. In the mean time aduli female, longevity and life
span were the shortest at 30°C.

Rearing Proctolaelaps deleoni on R. scanica as a prey at 20, 25 and 28°C,
Nawar (1992) reported that 28°C was the optimum temperature as it was as-
sociated with the shortest female life cycle (6.5 days) and highest values of lon-

gevily (31.8 days}, oviposition period (19 days) and fecundity (28.8 egys / fe-



HUSSEIN AM. et al. 71

male). Aiso, Gomaa {1998} stated that when reared Androlaelaps reticulatus on 4
different prey at 18° 25%and 30°C, the shortest female life cycle (8.6 days) and
the highest fecundity (57.3 eggs / female) were obtained when the mite fed on R
robinieggs at 30°C.

With regard to reproduction of O. pasriin relation ‘to temperature, results
indicate that 25°C was better than 30°C, Table 5. Muitiplication rate of & fe-
males and 2 males after 8 weeks reached an average of 76.43 and 85.56 at 25°C
and 47.0 and 54.0 at 30°C when fed on A. scanica and a mixture of diets, re-
spectively. Thus, 30°C accelerated development more than 25°C, but this did not
compensate the increase of fecundity at 25°C more than 30°C and this con-

sequenily resulted in higher population increase.

Feeding on A. niger, larvae or eggs of M. domestica resulted in lower values
than oh R. scanica (multiplication rate of 20.43, 19.29 and 16.0 at 25°C and
17.43, 17.29 and 14.0 at 30°C, intrinsic rate of increase 0.054, 0.053 and 0.049
at 25°Cand 0.051, 0.051 and 0.47 at 30°C, respectively. Feeding on R. robini or L.
incertus resulted in multiplication rate of 10.14 and 8.14 at 25°C and 8.0 and
6.57 at 30°C and intrinsic rate of increase 0.041 and 0.037 at 25°C and 0.037
and 0.034 at 30°C, respectively. On the opposite, feeding on P. viridi resulted in
population decrease (multiplication rate of 0.86 and 0.57, intrinsic rates of in-
crease as -0.003 and -0.010 at 25 and 30°C, respectively).

Most of soil mite biological studies were conducied at the range from 18
to 30°C (Nawar et a/. 1990; Gomaa, 1992; Nawar, 1992; Mowafi, 1993; Ali, 1994;
Gomaa, 1998). Some raeported that 25°C was more appropriate for higher fe-
cundity (Nawar et al. 1990; Mowati, 1993}, while other reported 30°C to be bet-
ter than 25°C (Nawar, 1982; Gomaa, 1998). These resulis may reflect different
degrees of environment stability in each species nich.

Tabie 6 shows the effect of alternating temperature on the mite biology. It
was noticeable that exposure to alternating temperature of 12 hours each re-
duced developmental speed of all stages and reduced fecundity as well. Life cycie
increased by 75% and 60% at 10/20 & 15/20°C regimes respectively, compared
with values obtained at 20°C {constant temperature). Life span also, prolonged by
29% and 12% under the same regimes compared with constant temperature. Ovip-
osition period was similar, but fecundity per female reduced to 60 and 79%, at
the two regimes, respectively.

Tabie 7 indicates the effect of exposing only eggs to alternating tem-
perature of 12 hours each on the other following stages when fed on R. scanica.
Resuits show that exposing eggs to alternating 10/20°C, increased gradually the
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incubation period from 4.3 to 7.3 days as time of exposure increased from one to
seven days. In the mean time, hatchability decreased from 63.3% to 23.3%. All
other stages showed similar pattern, as life cycle prolonged from 14.8 to 20.9
days.

Exposing eggs to alternating temperature of 15/20°C, similar trend was
obtained, but with higher values of hatchability and less duration of life cycie.
Studying the influence of cold storage on Amblyseius swirskii at 5 and 9°C, Ali
(1994} found that it prolonged egg incubation period and decreased hatchability
as well as female survivability.

Male presence has an effect on female longevity, fecundity and progeny sex
ratic. Table 8 shows that female longevity was not greatly affective hy male
presance. Absence of male resulted in production of only males and lowest fe-
cundity (24.9 sggs / female). On the other hand, male presence for one day re-
suited in lowest fecundity and sex ratio, compared with presence 24 hours every
five days or allover famale longevity (i.e. 26.2 comparaed with 39.2 and 47.8 eggs
/ female and 0.54 compared with 0.70 and 0.70 females / total, respectively).
Presence of male for more than once increased chance of mating which resulted
in increase female progeny. This was emphasized by many authors (Ali, 1994; tb-
rahim, 1997; Momen, 1937).



Table1. Effect of different diets on life cycle duration of Ololastaps nasriHassan at 25°C.

. Total .
Diet Egg Larva Protonymph | Deutonymph immature Life cycle
Rhabditis scanica F 3.1 + 0.32 1.0 + 0.00 29 + 089 2.3 + 0.67 6.2 + 1.45 9.3 + 1.45
M ] 30+ 000 ] 1.4 £ 032 286 + 069 2.2 + 092 59+ 099 | 88 + 1.03
Musca domestica larvae ) F 3.0 + 0.00 1.2 + 0.40 1.3 + 0.45 5.2 + 0.98 7.7 + 1.00 | 10.7 £+ 1.00
M ] 31+030 ) 1.1+ 030 1.1 + 0.30 50 + 0.83 7.7 + 0.60 ) 10.3 + 0.78
Musca domestica eggs F 3.2 + 0.40 1.2 + 0.40 1.2 + 0.40 6.0 + 0.77 8.4+ 092 J11.6 + 0.80
M 31 + 0.30 1.1 + 0.30 1.2 + 0.40 5.2 + 0.75 7.5 + 0.81 10.6 + 0.92
Lipidocyrtinus incertus | F 31+ 030 | 16 + 0.48 29 + 0.30 4.2 + 1.66 8.7+ 167 | 11.8 + 168
M| 31+ 030 | 1.2+ 040 2.3 + 046 4.0 + 0.89 75+ 1.02 | 105 + 1.02
Aspergilius niger F 31+ 030 1 1.1 £ 0.30 1.3 + 0.64 54 + 0.66 78 + 0.75 {109 + 0.83
M| 3.1+ 0301 1.1+ 0.30 1.3 + 0.46 50 + 0.77 74 + 102 [ 105 + 0.92

F: Female M: Maile

e 12 "W NI3SSNH

1594



Table 2. Effect of different diets on Ololaelaps nasriHassan female longevity and fecundity at 25°C and 70% R.H.

Pre-

Post-

Diet oviposition Oviposition oviposition Longevity | Life span [No. of eggs|Daily rate
Rhabditis scanica 1.7 + 0.48 221 + 247 { 23+ 090 1261 + 216 | 354 + 280478 + 841 2.2 + 0.41
Musca domestica larvae | 1.4 + 049 | 215 + 2.06 | 206 + 220435 + 396|542 + 3371309 + 428 t4 + 0.22
Musca domestica eggs 24+ 049 | 179 + 158 | 219 4+ 274|422 + 9561538 + 360211 +£285( 1.2 + 0.16
Lapeidocyrtinus incretus | 2.6 + (_).66 123 + 253 | 276 + 3851425 + 4521543 + 447 6.1 + 1.44 0.5+ 013
Aspergillus niger 3.9 + 94 28.1 + 568 | 31.0 + 3.44163.0 + 677|739 + 648|181 + 411 | 0.7 + 0.19

vL

NYSSVYH IS SYd 13V I0TO LN AHOLYQ3Hd T0S 3IHL NC S31aNLS Tvaind101g
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Table 3. Food consumption of Ololaglaps nasri Hassan during different stages
when fed on larvae (L) and eggs (E) of Musca domestica.

Stage and Female Male
{ or Die

Parameter Consumption | Daily rate |Consumption | Daily rate

Protonymph L 2.0 + 0.63 1 15 + 0.50 0.88
E 4.8 + 1.54 2.4 3.5 + 1.50 1.75

Deutonymph L 6.2 + 1.40 1.2 43 + 1.10 1.08
E 238 + 3.89 2.9 14.4 + 1.66 2.7

Oviposition L 29.7 + 4.43 1.44 - -
E 374 + 7.23 3.97 - -

Longevity L 47.9 + 517 1.1 25.3 + 2.33 0.85
E 146.1 + 9.28 3.31 59.8 + 10.49 2.6

Life span L h6.1 + 4.89 1.02 31.1 + 1.81 0.78
E 1747 + 6.21 2.6 77.7 + 10.95 2.4

Table 4. Effect of temperature on developmental duration, female longevity

(days) and fecundity {eggs / female) of Ololaelaps nasri Hassan fed on
Rhabditis scanica.

Stage and / 20°C 25°C 30%
or
| _parameter F M F M F M
Eog 41+ 030139+ 030] 31+ 032131 +0.00] 2.0+ 000 |20+ 045
Larvae 12+ 040112+ 040 10+ 000111 +032]1.0 £+ 0.00 |1.0 + 0.00
Protonymph 32+ 060]32+040129+ 099 |26+ 069|1.2 + 040 ]1.3 + 0.45
Deutonymph 53+ 06451 +054123+076]22+ 092|124+ 040 |1.2 + 0.40
Total immature } 9.7 + 0.78 ) 95 + 0.81 | 6.2 + 1.45 |59 + 0.99]| 3.4 + 066 |3.5 + 0.50
Life cycle 138 + 087134 + 0921 93 + 103 19.0 + 1.45| 54 + 056 |55 + 0.60
Preoviposition J 6.1 + 1.30 - 1.7 + 0.48 - 13 + 0.46 .
Oviposition 283 + 390 - 221 + 2.47 - 144 + 1.91 -
Post oviposition J22.2 + 2.09 - 3.3 + 090 - 6.7 + 1.00 -
Longevity 56.6 + 4.34 - 271+ 29 - 224 + 2.49 .
Life span 70.4 + 6.54 - 3684 4+ 2.8 - 27.8 + 2.56 -
No. of eggs  |20.5 + 1.86 ) 478 + 5.0 ; 29.9 + 4.85 -
Daily rate 0.7 + 0.11 - 2.2 + 0.1 - 21 + 039 -




Table 5. Effect of different diets on population increase of 5 females and 2 males of Ololaelaps nasri Hassan

over 8 weeks

25°C 30°C
Daily rate Daily rate
Diet Type T . A }
i yp Population Ml:l|tlpllcat _ of Population Mljlltlpllcat . of
ion rate Increase ion rate increase
{rm) {rm)
Rhabditis scanica 535 76.43 0.077 329 47 0.069
Rhizoglyphus robini 71 10.14 0.041 56 8 0.037
Tyrophagus 15 214 0.014 11 1.57 0.008
putrascentiae
Musca domestica eggs 112 16 0.049 98 14 0.047
Musca domestica larvae 135 19.29 0.053 121 17.29 0.051
Lepeidocyriinus incertus 57 8.14 0.037 46 6.57 0.034
Aspergillus niger 143 20.43 0.054 122 17.43 0.051
Penjcillium viride 6 0.86 -0.003 4 0.57 -0.01
Mixture of dists 601 85.56 0.079 378 54 0.071

9.z
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Table 6. Effect of alternating temperature on life span of Olo/aelaps nasriHassan

{days) when fed on Rhabditis scanica.

Stage and / or

Aiternating temp. of 12 hours each

Parameter _

10 / 20°C 15 / 20°C
Egg 8.1 + 0.64 7.6 + 0.48

Hatchability % 23.3 23.3
Larva 44 + 0.49 4.0 + 0.00
Protonymph 4.7 + 0.45 43 + 043
Deutonymph 6.9 + 0.64 6.3 + 0.43
Life cycle 241 + 1.12 22.1 + 0.59
Preoviposition 14.8 + 1.17 10.0 + 1.73
Qviposition 27.4 + 3.93 226 + 3.16
Postoviposition 24.6 + 2.06 23.9 + 2,57
Longevity 66.8 + 4.00. 56.5 + 4.85
Life span 90.9 + 487 78.6 + 4.72
No. of egags 122 + 0.41 16.2 + 0.49




Table 7. Effect of exposing eggs of Ololaeiaps nasri Hassan eggs to alternating temperature 10/20°C and 15/20°C on

other stages duration when fed on Rhabditis scanica.

Alternating
Exfﬁ:l;re ev:r:p'm Egy Hatchability%% Larva Protonymph | Deutonymph | Life cycle
hours

One day 10 / 20°C 43 + 056 63.3 1.7 + 0.64 3.8 + 0.68 50+ 0.77 148 + 0.98
15 / 20°C 4.2 + 0.38 93.3 1.5 + 0.50 27 + 047 4.4 + 0.56 128 + 0.78

Two days 10 / 20°C 4.4 + 0.49 46.7 1.5 + 0.49 39 + 076 51 + 0.49 149 + 1.04
15 / 20°C 4.3 + 0.43 80 2.2 + 055 2.7 + 0.61 4.3 + 0.68 13.5 + 0.62

Three days 10 / 20°C 4.8 + 0.67 46.7 2.1 £ 0.47 3.5+ 075 51 + 0.92 155 + 1.45
15 / 20°C 44 + 059 63.3 1.8 + 0.36 2.7 + 0.57 44 3+ 0.49 13.3 + 0.78

Four days 10 / 20°C 50 + 0.58 40 2.3 + 047 3.7 + 0.82 53 + 0.72 16.3 + 0.92
15 / 20°C 4.7 + 0.59 46.7 2.2 + 0.4 28 + 0.41 4.5 + 0.50 142 + 0.86

Five days 10 / 20°C 55 + 0.50 30 2.7 + 047 4.0 + 0.82 55 + 0.76 17.7 + 1.15
15 / 20°C 54 + 0.62 43.3 25 + 048 2.9 + 0.47 4.7 + 0.61 155 + 093

Six days 10 / 20°C 6.4 + 0.48 26.7 3.0 + 0.71 3.6 + 049 64 + 073 {194 + 1.05
15 / 20°C 6.2 + 0.63 30 3.0 + 047 3.1 + 057 44 + 0.49 16.7 + 1.39

Seven days 10 / 20°C 7.6 + 0.73 23.3 3.3+ 045 3.9 + 064 6.1 + 0.83 209 + 0.99
15 / 20°C 8.3 + 1.03 23.3 3.1+ 035 3.4 + 0498 49 + 0.64 19.7 + 1.39

8.

NYSSYH IHSYN SYJTIVIOTO LW AHOLYGIHd 1H0S 3HL NO S31ants TvHD010I1g
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Table 8. Effect of male presence on Ololaelaps nasri Hassan female fecundity,

longevity and sex ratio when fed on Rhabditis scanica at 25°C and 70%

AH
Male presence No. of eggs | Longevity | Sex ratio*
No male 249 + 53 230 + 29 0
One day 262 + 1.9 186 + 2.1 0.54
Every five days 392 £+ 57 260 + 2.6 0.7
Allover longevity 47.8 + 5.0 271 £ 29 0.7

* Females / total
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