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Abstract

The biclogical aspects of the predatory mite, Saniosvius nudus
Summer were studied at two types of food (the purple scale,
Lepidosaphes beckii (Newm.) eqgs and pollen grains of the date
palm}. Generzily, the biological aspects of the predatory mite were
affected by temperature and food types. The incubation period of
S. nudus was (7.57 & 6.85) and (6.0 & 5.32) days; when mite fed
on eggs and pollens at 16 & 24 °C, respectively. Similar results
obtained for larval, protonymphal and deutonymphal stages.
Female and male longevities were long with feeding on eggs.
While, its short with feeding on pollens at 16°C. It could be
concluded that data palm pollens was more favourable diets for
female and male under two constant temperatures. Female and
male life span of S. nudus affected by temperature, the longest
period was recorded at 16°C when fed on date palm pollens. The
pre-oviposition, oviposition and post- oviposition periods for female
were affected by temperature and types of food. The total number
of deposited eggs/female were (129.97 & 129.1), (135.1 & 132.6)
eggs with a daily rate (2.15 & 2.12) and (2.42 & 2.3) eggs at 16 &
24°C, respectively. The sex ratio also changing as temperature
change. Female's percentages as (females/total) of S. nudus
increased as temperature increase. The feeding capacity of S.
nudus was affected by predator stage and sex. The average
number and daily rate of consumed prey increase with the
successive predator developmental stages. Also, the immature of
female fed on greater number of prey than those of male.

INTRODUCTION

The purple scale, Lepidosaphes beck#i (Newman) {Homoptera : Diaspididae) is
among the principal armoured scale insect pests of the world (Beardsley and
Gonzales, 1975). Also, it is a dominant pest on citrus trees in Egypt (Hafez et &/,
1987).

The predatory mite, Sanjosuius nudus Summers (Acarina Stigmaeidae,
Eupalopsellidae). :
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The present work is an attempt to study the biological aspects of the predatory
mite, Saniosulus nudus feeding on the purple scale, Leprdosaphes beckii (Newman}
and date paim pollen at two constant temperatures {16 and 24+1°C}).

MATERIALS AND METHODS
1. Source of the predatory mite, Saniosulus nudus

The predatory mite, S. nuwdus individuals were collected from the Navel orange
trees (Gitrus sinensis var. washing) at Qalubiya Governcrate and were identified by
mounted on glass slides after clearing in nesbitt's solution by using Hoyer's medium,
then microscopically examined for identification by members of taxonomy, Acarlology
Dept., Plant Protection Research Institute.

2. Mass rearing of the predatory mite, §. nudus

Citrus leaves were used and hatching larvae were fed on L. beck# eggs. Newly
deposited predator eggs were transferred singly each to a mulberry or citrus disc.
Each hatched larvae were used in biological experiments.

3. Biological studies of the predatory mite, S. nudus

Laboratory experiments were carried out to study the biological aspects of 5.

nudus attacking scale insects on Navel orange trees,
3.1. Effect of two types of food on the predatory mite, S, nudus

For studying the attraction of 5. nudus to L. becksi eggs and pollen grains of the
date palm. Petri dish of 9 cm in diameter was filled with a wet cotton wool pad upon,
which a leaf of citrus was situated upside down. A‘group of prey eggs and pollens was
stuck on a small piece of double scotch tape placed at equal distances of 1 cm. on the
circumference of a circle, 4 cm diameter, on the plant leaf. Twenty eggs of {. becks
(prey) or a group of pollen were used. Twenty of predator females, fed and starved
for 24 hrs, were tested by introduced singly in a successive order to the center of the
leaf and kept under observation till reaching its preferable food (Abd Allah, 1996).

The number of consumed prey individuals were estimated daily and replaced

with fresh ones till reaching maturity. Emerged females were copulated and kept for
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oviposition. Observations concerning the biological aspects were recarded during the

predator life span.

3.2. Effect of two constant temperatures on incubation, oviposition
periods, adult longevity, fecundity and feeding capacity of the
predatory mite, S. nudus

Effect of two diets (L. beck# eggs and date palm pollen grains) on some
biological aspects of S, nudus at 16 and 24 £1°C and 70+5R.H.

Twenty newly deposited eggs of 5 nudus predator were collected from a
laboratory culture and placed on citrus leaf discs for the latter in Petri dishes of 5 cm
in diameter with wet cotton wool pad. Relative humidity was maintained by adding
few water drops when needed. Eight Petri dishes were kept in the incubator (16 and
24+1°C) fecundity of these females were examined and feeding capacity of both
females and males were also estimated. The obtained data were statistically analyzed
at 5%

RESULTS AND DISCUSSION

1. Durations of immature stages
The durations of immature stages of S. nudus were studied under two kinds of
diet (/. beckiieggs and pollens of the date palm).
1.1, Egg stage (incubation period)

Results in Tables (1&2) indicate that the incubation period of the predator, S.
nudus was affected by temperature and food types decreased by temperature
increase. The longest incubation period lasted (7.57+ 6.85) and {6.08 & 5.32) days
recorded at 16 and 24°C, when fed on eggs and pollen grains.

1.2. Larval and nymphal periods

As shown in Tables (1&2) the immature stages periods of the predator, S
nudus was decreased when temperature increased. The longest durations of female
and male {26.67+0.21 & 25.98+0.24 days) were estimated at 16°C when fed on L.
beckii eggs. While, these periods lasted (25.61+£0.50 & 24.27+0.50 days) at 16°C
when mites fed on pollens of the date palm. On the other hand, female and male
immature stages reached (20.10+0.26 & 19.3710.23 days) when predator fed on L.
beckii eggs and (20.47+0.61 & 20.70+0.10 days)} when fed on pollens of the date
paim at 24°C, respectively.

Statically analysis showed that no significant differences in immature stages
between the two kinds of diets at 16 and 24°C for female and male.
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Table 1. Durations of the developmental stages of the predator, Sanfosulus nudus
Summer fed on two diets at 16+1°C and 70x5R.H.;

Duration sex Egys of L. becki Pollens of date palm
Egg (incubation period) - 7.572+0.05 6.85+0.11
6.73+0.25 6.90+0,24

Larval period

4 6.55+0.28 6.70+0.26

¥ 8.83+0.15 8.4040.56

Protonymph

2 8.6020.10 8.17+0.48
Nymphal period

2 11.10+0.20 11.53+0,21

Deutonymph

4 10.83+0.15 11.2840.28

¥ 26.67+0.21 25.61+0.50
Total immature period

g 25.98+0.24 24.27+0.50

¥ 34.27+0.16 33.763:0.60
Total deveiopmental period

g 33.52+0.13 33.1140.25

7 117.05+4.90 122.32+0.35
Longevity

& 115.20+4.95 120.13+0.32

’ 151.32+4.96 156.0840.42
Adult's life span

J 148.721+4.84 153.05+0.40

Table 2. Durations of the developmental stages of the predator, Sanjosulus nudus
Summer fed on two diets at 24+£1°C and 70+5R.H.

Duration sex Eggs of L. becki Pollens of date palm
Egg {incubation period) 6.00£0.18 5.32+0.16
g 5.27+0.31 5.47+0.21
Larval period qi
o) 4.93+0.32 5.23+0.25
6.83+0.15 6.57+0.59
Protonymph 2
. 5} 7.20+0.20 7.67+0.15
Nyrnphal period
g 8.00+0.20 . 8.43+0.21
Deutonymph M ;
3 7.23x0.15 7.80x0.20
. . g 20.10+0.26 20.47+0.61
Total immature period
3 19.3740.23 20.70+0.10
Total developmental iod 7 26.23+0.21 25.90+0.52
en g
P pe 3 25.23+0.15 29.90+0.12
) Q 84.13+2.02 25.90+0.12
Longevity
3 B0.47+2.14 88.33+1.48
. . 110.37+2.02 84.73+1.92
Adult's life span
o) 105.7042.07 110.63+1.25
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1.3, Total developmental periods

According to the afoerementioned resulis of larval and nymphal stages, the total
developmental pericd of immature stages were affected by temperature. It could be
concluded that date palm pollens was more favourable diet for female and male it was
{25.90+0.52 and 29.90+0.12 days) at 24°C, while reached to (26.23+0.21 and
25.2340.15 days) when fed on L. beckif eggs. On the other hand, this period reached
to (33.7610.60 and 33.11+0.25 days) when fed on pollens at 16°C, (34.27+0.16 and
33.52+40.13 days) when fed on £. becki eggs at the same degrees of temperature.

Statically analysis revealed that life cycle of female and male was affected by

food types and temperature.
1.5. Adult's longevity

Under two constant temperatures and feeding the predacious mite, $. nudus
adults on pollens of date palms, the adult female and male lived for the longest times
122.3240.35 and 120.13+0.32 at 16°C, respectively, while in case of, mites fed on
eggs of L. beckii the adult female and male lived shortest time (84.13x2.02 and
80.47+2.14 days) at 24°C, respectively.

Statically analysis revealed that, there are significantly effects on the adult
longevity of female and male, when they fed on L. becki eggs and date paim pollens.
In other words, the adult's longevity was negatively affected by temperature, i.e.
longevity decrease by increasing temperature.

In this respect, Ibrahim {1971) found that the incubation period, immature
stages and longevity of the predacious mite, S. nudus fed on eggs of L. beckii were
affected by temperature.

1.6. Adult’s life span

From the menticned data, longevity and life span of 5. nudus female affected
by temperature, the longest period (156.08+0.42 days) was recorded at 16°C when
fed on date palm pollens, while it was (151.32+4.,96 days) when fed on £, beckii eggs.
Also, male life span take the same trend of female, but the male life span was shorter
than female, at two diets (153.05+0.40 days) when fed on date palm pollens and
(148.72+4.84 days)} when fed on L. beckii eggs. -On the other hand, the life span of &.
nudus was shorter at 24°C in the two diets.
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1.7. Oviposition periods
1.7.1, Pre-oviposition period

Table (3) shows the pre-oviposition period for S. nudus was affected by
temperature, it was decreased with temperature increasing. The pre-oviposition period
was 8.6530.25 and 4.57+0.20 days at 16 and 24°C when mites fed on L. beckii eggs,
while it was 9.10+0.22 and 5.08+0.28 days at the same temperatures when female

fed on date palm pollens, respectively.
1.7.2. Oviposition period

Also, the gviposition period of 5. nudus was affected by temperature, it being
the shortest period at 24°C and longest at 16°C. This period affected also by type of
food, it being.longest with pollens (61.07+0.33 and 57.78+1.37 days at 16 and 24°C),
respectively, while when female fed on L. becki# eggs oviposition period lasted
60.50+0.50 and 55.62+1.23 days at 16 and 24°C). Hassan (1976) examined the
biological response of S nudus to crawlers of Chrysomphaius ficus (L) and
Lepidosaphes tableyi. He mentioned that the total period of immature averaged 13.6
and 14.8 days when fed on crawlers of £ ficus ahd 10.5 days on L. tableyi but female
longevity was shorter on the former {30 days) and longer on the latter (33.4 days)
during the life span.

Table 3. Effect of various diets on ovipositioh periods and fecundity of Saniosulus
nudus Summer female at two constant temperatures (16 & 24+1°C)

and 70%SR.H.
Eggs of {. beckif Pollens of date palm
Duration -
16°C 24°C 16°C 24°C

Pre-oviposition 8.6510.25 4.5740.20 9.10£0.22 5.08+0.28
Oviposition 60.50£0.50 55.62+1.23 61.07+0.33 57.78+1.37
Post-oviposition 50.78£0.46 24.25+0.44 52.15+0.38 25.4740.55
Longeviby 117.05+4.90 84.13+2.02 122.32+0.35 88.33+1.48
No. of eggs Daily rate 2.15+0.02 24240.10 2.12+0.00 2.30+0.07

Total average 129.97+0.35 135.10+1.40 129.1040.36 132.63+0,91
jfemaie
Sex ratio females/total (%) 49.17 50.00 718.33 51.00
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1.7.3. Post-oviposition period

The post-oviposition period was affected by temperature and type of food and
took the same trend of oviposition pericd, whereas the longest period when female
fed on pollens date palm (52.15+0.38 and 25.47+0.55 days) while when fed on L.
beckif eqgs (50.78+0.46 and 24.2510.44 days at 16 and 24°C), respectively.

1.8. Fecundity

Data in Table (3) shows that the daily and total number of deposited
eggs/female of $. nudus are affected by both temperature and two types of food
offered to adult female. The number of deposited ‘eggs increased gradually by
increasing temperature that 24°C was suitable temperature and the lowest number of
deposited eggs/female was recorded at 16°C,

1.9. Sex ratio

Data in Table (3) show that sex ratio was affected by temperature. Female's
percentages as (females/total) of 5. nudus increased as temperature increase il
24°C. The highest percentage (51.00%) was recorded at 24°C when fed on pollens,
while the lowest one (48.33%) was obtained at 16°C when fed on pollens

1.10. Feeding capacity of S. nudus on L. beckii prey

Data in Tables (485) revealed that, feeding capacity of S. nudus was affected
by predator stage and sex. The average number and daily rate of consumed prey
increase with the successive predator developmental stages. Also, the immature of
female fed on greater number of prey than of those of male. Throughout the whole
period of the immature stages, female consumed an average of 40.90+0.36 and
43,12£0.55 eggs at 16 and 24°C, respectively. Male followed similar trend as that of
female, but in smaller numbers. Concerning the feeding capacity of adult's it is clear
that the female consumed higher numbers of prey than male. These due to those
females eggs preduction. Hassan (1976} reported that the adult female of the
predator consumed an average of 180.8 and 158.3 crawlers of C. ficus and L. fableyi

" respectively.
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Table 4. Rate of consumed pry/female of Samiosufus nudus Summer fed on
LEPIDOSAPHES beckii at two constant temperatures (16 and 24 +1°C)

and 70+£5R.H,
Egygs of L. becki
16°C 24°C
Duration
Total Daity Total Daily
consumption consumption cansumption consumption
Larvae 9.5040.50 2.00+0.00 11.21+0,75 3.00+0.50
Protonymph 11.23+0.75 1.98%0.06 13.52+0,55 2.18+0.12
Deutanymph 20.17+1.53 2.90+0.14 23.24+1.61 3.84+0.51
Total consumpfion of
40.90+0.36 - 43.12+0.55 -
immatures
Pre-oviposition 16.17+1.26 16.17+1.26 15.24%0.25 17.15x0.14
Adult's
Oviposition 285.17+8.04 285.17+8.04 288.14£6.25 287.24+6,12
female
Paost-gviposition 53.83x6.77 53.8316.77 56.47+0.48 55.17x0.81
Total consumption/female 355.17+8.38 - 347.15+6.14 -

Table 5. Rate of consumed pry/male of Saniosulus nudus Summer fed on
LEPIDOSAPHES beckii at two constant temperatures (16 and 24 £1°C)

and 70+5R.H.
Eggs of £. beckdf
16°C 24°C
Duration —
Total Daily Total Daily
gonsumption consumgption consumption consumption
Larvae 9.50+0.50 1.98+0.11 10.21x0.56 1.75+0.21
Protonymph 11.00x0.50 1.99+Q.10 12.15+0.41 1.8710.87
Deutonymph 20.33x0.76 3.01+0.02 21.21x0.55 2.4740.14
Total consumption of
40.83+0.58 - 41.45+0.65 -
immatures
Total consumption/female 215.33£5.03 - 222.15+6.01 -
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