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ABSTRACTS

The effect of temperatures and food types ware investigated on biological
aspects of Cheyletus malaccensis and Neossiulus barkeri when fed on eggs and
immature stages of the grain mite Tyrophagus putriscentiae at 25 & 30°C and 651£5%
RH.

Data showed that the predator mite Ch. malaccensis passed through one
lerval and two nymphal stages before being adult fernale, while the male had one
larval and one nymphal stage before being adult.

Female total immature stages lasted 10.9 days at 25°C, while at 30°C this
period durated 9.72 days when predator mite fed on immature stages of T.
putrascentiae, while when it fed on eggs these periods lasted 10.37 and 9.55 days
respectively.

The obtained data cleared that female longevity lasted 52.8 & 47.76 days at
25 and 30°C, when mite fed on immature stages of T. putrescentiae, while when it fed
on eggs this period lasted 49.11 and 38.43 days at the same pattern.

The effect of temperature and prey tyeps were investigated on biological
aspects of the phytoseiid mite N. barkeri when fed on eggs and immature stages of
the grain mite T. putrescentiae at 25 and 30°C and 6515% RH, whereas, female and
male life cycle of N. barkeri were (7.4 & 6.7) and (8.1 & 7.5) days when they fed on
eggs and immatures at 25°C, while at 30°C, these periods durated (6.8 & 6.3) and
(7.5 & 7.0) days for both sexes female and male respectively.

INTRODUCTION

Mites associated with stored products are great economic importance
which cause serious varial degrees of damage, not only due to their
consumption products, but also contaminate food with their bodies and
extractions. During favorable conditions, the mite-population in stored food
products may markedly increase, making it unsuitable for human and
domestic animal consumption. Moreover, mites of stored food products are
known to cause various diseases to persons, handling these products if
infested with mites.

Mites of sub-order Astigmata (Acandida) include more than 40
families has a high intrinsic rate of increase in number and diverse feeding
habits and eenvironmental requirements. Some species of astigmatid mites
feeding directly on grain kemnels and cause great reduction in their weight and
germination, El-Sanady (2000).

Oudemans (1906) recorded Cheyletus malaaccensis Oud. associated
with acarid mites infesting different kinds of dried food stuffs. Also, Rack



Ahmed, M.M. et al.

{(1970) found large number of Neossiulus bakeri (Hughes) associated with six
species of acanid mites infesting stored grains.

The present work aimed to study the effect of temperature and two
types of food on the biological aspects of the two predator mites Cheyletus
malaccensis and Neoseiulus bakeri.

MATERIALS AND METHODS

1-Isolation of mites:- - ,

For isolating mites, samples of about 250g were taken from each
material of stored products and spread (over muslin) in modified berlese
funnel , which kept for about 24 hours below 60 watt electric lamp. Then
mites received in petri-dishes (10 cm diameter) and smearing its side by ning
of vasline mixed with cironella cil to prevent mite escaping.

A piece of moistened cotton was placed in each petri-dish to provide
the mites with sufficient moisture. Active adult of mites were transferred by 0.1
mm came! hair brush and examined using sterio-microscope.

2-Mounting. preservation and identification:-

Isolated speciments were placed in Nesbitte solution, for 24 hrs. then
mounted by placing a drop of Hoyers medium, in the Center of a clean 7x3
microscope glass slide mite individual was pressed carefully to the bottom of
the droplet and arranged using a clean pair of foreceps.

The speciments were identified and validated aaccording to general
morphology and terminology followed Griffith (1960), Hughes (1876) and
Attiah (1969).

J-Biological studies:

Biological studies were carried out on two predator mite species:

1-Chayletus malaccensis Sub-order Actinedida (Prostigmata) belong to family
cheyletidae.

2-Neoseiulus bakeri sub-order Camasida (mesostigmata) belong to family
phytoseiidae.

Chyletus malaccensis and Neoseiulus barkeri were fed on eggs and
immature stages of the grain mite T. putrescentiae at 25 & 30°C and 65+5%
RH. Mites were reared singly using small units of hemisphaerical plastic
chambers (1.3 cm diameter x0.4 cm depth). Previously used by Kandil, 1974,
were adopted. The scratched bottom of each chamber covered with small
slide glass. The plastic chamber was covered with glass slide and fited with
rubber bands. Thirty five replicates were used for each biological experiment
of both predatory mites, Cheyletus malaccensis and Neoseiulus barkeri.

The plastic units were investigated twice daily for supplying preys and
recorded the biological aspects of the predatory mites.
4-Statistical analysis:

All presented data were subjected to one-way analysis of variaance
(ANOVA) and means were separated by Duncan's multible range test
Duncan, (1855) and Anon (1985).
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RESULTS AND DISCUSSION

1- Effect of prey types and temperature on biological developmental
stages of the predatoar mite Cheyletus malaccensis:-

Cheyletus malaccensis reared on eggs and immature stages, of the
grain mite Tyrophagus putrescentiae (Shrank) at 25°C and 30°C and 6515%
RH.

Incubation period:

The obtained data are arranged according to the more favourable
diet, and suitable degree of temperature. The incubation period at 25°C was
{3.21 & 3.21) and (3.71 & 3.65) days when mites fed on eggs and immature
stages of the grain mite T. putrescentiae, respectively, whearas at 30°C, it
durated (3.31 & 3.10) and (3.35 & 2.88) days when reared on eggs and
immature stages of the pravious prey respectively..

Larval stage:

The duration of larval female stage at 25°C was 4.49 & 5.24 days
when fed on eggs and immature stages, but at 30°C this period lasted 4.2 and
4 475 days when mite fed on the above mentioned diets respectively.
Protonymphal stage:

The protonymphal is more larger in size than larva and has four paird
of legs. The duration of active protonymph stage lasted 3.41 & 3.52 days at
25°C when mite fed on eggs, whiie when it fed on immatures it durated (3.58
& 3.70) days for both sexes female and male respectively, Tables (1 & 2), it
was obviously that significant effects on the duration of the protonymphal
stage were recorded for temperature than applied foods.

Table (1): Duration of different stages of the predatory mite C.
malaccensis when fed on eggs of T.putrescentia at 25 and
30°C and 65+5% RH.

Stage 25°C 30°C |
Female Male Female Male
Incubation period | 3.21+0.031 | 3.21+0.021 | 3.31+0.36 | 3.10+0.03
Larva A 1 3.19+0.026 | 3.01+0.141 | 3.10+0.09 | 2.71+0.04
Q| 1.3+0.012 | 1.14+0.213 | 1.10+0.03 | 1.21+0.331
Protonymph A | 3.41+0.036 | 3.52+0.045 | 3.81+0.091 {3.21+0.0701
Q | 1.18+0.066 | 1.03+0.036 | 1.22+0.043 | 1.06+0.039
Deutonymph A | 3.77+0.23 3.24+0.092
) | 1.221+0.053 1.20+0.31
gotal immatur 10.37+0.292 | 6.53+0.459 | 9.55+0.273 | 5.83+0.74
tages 3.701+0.131 | 2.17+0.267 | 3.52+0.104 | 2.27+0.37
Life cycle 17.281+0.46 (11.91+0.783| 16.38+0.467 | 11.2+1.14
eneration P. 21.481+0.68 19.68+0.647
Longevity 49.11+44.705 | 15.32+0.36 | 38.43+0.501 | 11.93+0.36
Life span 66.391+5.16 | 27.23+1.143| 54.81+0.968 | 23.13+15
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Table (2): Duration of different stages of the predatory mite C.

malacconsis when fed on Immature stages of T.
putrescentiae at 25 and 30°C and 65+5% RH.
[ Stage 25°C 30°C
9 Female Male Female Male
ncubation period 3.71£0.099 | 3.65+0.0839 3.35£0.10 | 2.87+0.08
arva A 13.65+0.0839| 3.12+0.086 | 3.28+0.075 | 2.96510.065 |
Q [1.5940.0064 | 1.31+0.067 | 1.19540.05 | 1.0120.562 |
Protonymph ... A | 3.58+0.010 | 3.70540.064 | 3.175+0.049 | 3.345+0.083
Q |1.27510.064 | 1.1940.0658 | 1.03+0.056 | 1.19+0.0909
A | 3.70+£0.118 3.3410.004
fm"""m"" G [1.21530.054 1.0120.062
. A | 10.90:0.40 | 6.82+0.36 | 9.72+0.41 §.26+0.10
Total immature stages—a——4 07507 | 2 06:0.03 | 3.14:0.060 | 2.205:0.04
Life cycle 18.7310.21 | 12.80+0.107 | 16.34+0.182 | 11.385x0.17
eneration P. 23.38+0.26 20.2840.179
Longevity 52.805+£1.26 | 17.95:+0.88 | 47.7620.94 | 13.8630.94
Life spai 72.99+1.38 | 30.55£0.786 | 64.10+1.85 | 25.3510.552

Table (3): Duration of life span and number of deposited eggs of
C.. malaccensis when fed on eggs and immature stages of
Tyrophayus putrescentiae at 25 and 30°C and 65+5% RH.

Average period/days
immature stages of

Predator stages | Sex | Eggs of T. putrescentiae T putrescentise

25°C 30°C 25°C 30°C
reaviposition _ Female | 4.240.223 | 3.3040.18 | 5.120.103 | 4.012:0.08
viposition emale | 3944.352 | 31.19£0.19 | 42.3£2.301 [37.21110.45
Postoviposition Female | 5.01£0.13 | 4.02+0.13 | 5.43:0.09 | 5.01+0.109
i ongevity Female | 49.11+4.705 | 38.4120.501 | 52.80541.21| 47.7610.94
ale 15.32+0.36 | 11.93+0.36 | 17.95+0.88 | 13.86+0.54
ife span emale |86.391+5.16 |54.81+0.068| 72.99+1.38 | 64.10£1.85
ale 27.2321.143 | 23.13#15 [30.5540.786|25.35+0.552
g. Of egqgs/ female [Female | 174.4+7.44 | 201+£16.302 | 161.545.43 | 183.4112 40

aily rate Female 4.34 6.46 3.81 4.92

Deutonymphal stage:

It was concluded that the increase of temperature from 25°C to 30°C
showed a significant effect on the duration of deutonymphal stage and also
for the applied diets, whereas, female deutonymphal stage lasted 4.99 and
4.44 days at 25°C and 30°C when mite fed on eggs and immature stage of T.

putrescential.

The total period of immature stages, female ranged from 14.07 to
13.07 and from 14.97 to 12.86 days when mite fed on eggs and immature a
25°C and 30°C, Table (1 & 2), while those of the male from 8.7 to 9.78 days
and from 9.1 to 8.46 days when mite was reared on the previous prays and
temperatures respectively.
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Lie cycle:

At 25°C, the duration of life cycle of Ch.malaccensis were 17.28 &
11.91 days for femaale and male when they fed on eggs while, duirated 18.73
and 12.8 days when they fed on immatures. The duration of the life cycle is
greatly affected by type of food when mite fed on eggs and immatures as food
types.

Longevity:

The longevity of the predatoar mite Ch. malaccensis at 25°C when
fed on eggs and immature stages were 49.11 & 15.32 days and 52.8 & 17.95
days for female and male respectively. While, at 30°C it durated 38.43 &
11.93 days on eggs and 47.76 & 13.86 days on immatuares for both female
and male respectively, Tables ( 3 ).

Life span:

Individual of Ch.malaccensis reared at 25°C on eggs and immatuare
stages of T. putrescential showed that life span durated 66.39 & 27.23 days
and 72.99 & 30.35 days for female and male, respectively but at 30°C it being
5481 & 23.13 and 64.1 & 25.35 days on the above mentioned preys,
respectively. These results agree with Yousef et a/ (1982) and Soliman
(1987).

Fecundity:

Female laid 174.4 & 161.5 eggs when fed on eggs and immatures at
25°C while at 30°C female deposited an average of 201 & 183.4 eggs when
she fed on eggs and immatures at 30°C.

Food consumption of Chetyletus malaccensis:

To determine the number of prey individuals consumed by Chelyletus
malaccensis during its duration, an experiment was conducted in the
laboratory at 25 and 30°C and 65+5% RH, using two kinds of preys, eggs and
immature stages of the grain mite Tyrophagus putrescentiae, as indicated in
table (4). Data cleared that predators are very useful in mass-rearing in
laboratory and using as biclogical control agents.

Female immature stages of mite consumed a total average number
47.5 and 40.7 eggs at 25 and 30°C while they consumed 12.2 and 13.7 of
immature stages of T. putrascentiae at the same pattern.

Table (4): Number of preys consumed per female and male of C.
malaccensis when fed on immature stages of
T.putrescentiae during life span at 25°C and §5+5RH

25°C 30°C

tage Female Male Female Male

arva 32 2.6 38 2.9

rotonymph 3.8 3.4 4.1 3.9
Deutonymph 5.2 - 5.8 -
[Total immature stages 12.2 6.0 13.7 6.8
Pre-ovipostion 30.5 - 42.8 -
Kviposition 206.2 - 2973 | - -
Post-oviposition 29.3 - 21.7 -
Longevity 266 52.4 351.8 48.02
Totat 278.2 58.4 375.5 54.82
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Male of Cheyletus malaccensis followed the similar trend, but it
relatively consumed lower numbers of prey when compared with those
consumed by female, whereas, it consumed 26.7 and 29 eggs at 25 and
30°C, but it destructive 6.0 and 6.8 immature stages of the previous prey.

Data in table { 4 ) showed that temperature affected on the feeding
capacity of adult female which devoured 30.5, 206.2 and 29.3 eggs during its
preoviposition, oviposition and postoviposition, when reared at 25°C while at
30°C, she consumed 42.8, 297.3 and 21.7 eggs of the previous prey.

2- Biologiocal studies on the_predator mite Neoseélulus bakeri (Hughes):
{Family phytoselidae: Mesostigmata).
These studies were carried out on the predatory mite N.bakeri where
it fed on eggs and immature stages of the grain mite Tyrophagus
pulrescentiae at 25°C and 30°C and 651+5% RH.

Biological aspects:
incubation period:

Obtained data in Tables (5 & 6) showed that eggs and immatuare
stages of the grain mite T.putrescentiae had no effect on incubation period,
whereas the incubation period of N. barkeri was recorded 1.9 and 2.0 days
when mite fed on eggs and immature stages. It is clear that the incubation
period was affected by temperataure had 1.8 days when mite fed on eggs
and 1.8 days when it fed on immature stages at 25 and 30°C respectively.
Larval stage:

During this stage which lasted (1.2 & 1.1) and (1.3 & 1.2) days for
both female and male when they fed on eggs and immature stages of T.
putrescentiae at 25°C. It was noticed that as the increase of temperature
from 25°C to 30°C enhanced the development of this stage 1.2, 1.1 and 1.2
days at 25°C compared with (1.1 & 1.0) and {1.2 & 1.1) days for both female
and male when they fed on the above mentioned diets, Tables (6 & 7).
Protonymphal stage:

The duration of female protenymphal stage averaged 1.8 & 2.1 days
at 25°C but it being 1.6 and 1.9 days at 30°C (Tables 5 & 6), in case of male
protonymphal period averaged 1.5 & 1.8 days at 25°C and it averaged 1.4 and
1.6 day at 30°C when fed on eggs and immature stages of T. putrescentiae,
respeccctively, respeccctively.

it was noted that the duration of protonymphal stage was affected by
temperature, it was longest at 25°C than that at 30°C, also noted that, this
period was affected by the type of food.

Deutonymphal stage:

The deutonymphal stage differ from the protonymphal in being larger
in size. Obtained results proved that, the period was affected by both
temperataure and types of food. Deutonymphai stage averaged (2.5 & 2.2)
and (2.7 & 2.5) days for female and male, when they fed on eggs and
immatuare stages at 25°C and (2.3 & 2.1) and (2.5 & 2.4) days at 30°C, when
female and male fed on the abovementioned diets respectively.
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Table (5): Duration of life span and number of deposited eggs of N.
barker! (Hughes)when fed on eggs and immature stages of

Tyrophayus putrescentiae at 25 and 30°C and 65+5% RH.

Average period/days

Eggs of T. Immature stages of

Predator stages Fex putrescentiae T.putrescentiae
25°C 30°C 25°C 30°C |
Preoviposition Female | 3.7+0.56 ; 3.5+0.45 | 3.9+0.55 | 3.8+0.03
Oviposition Female [16.8+1.72| 17.6+0.36 | 18.5+0.80 | 19.4+0.56
Postoviposition Female | 5.1+0.87 | 4.8+0.36 | 56+0.56 | 5.2+0.83
Longevity Female |25.6+0.56| 25.9+2.36 | 28.0+0.55 | 28.4+1.36
ale 13.2+1.62| 12.5+0.69 | 15.1+0.56 | 13.8+0.66
Life span Eemale 33.0+3.69| 38.7+2.97 | 36.1+2.50 | 35.9+3.54
ale |20.4+2.30| 18.8+1.00 | 22.6+0.51 | 21.3+0.54
No. of eggs/ female [Female [48.6+3.70| 55.4+6.32 | 39.8+1.23 | 58.2+4.37
aily rate Female | 2.9+0.54 | 3.1+0.012 | 2.2+0.63 | 3.0+0.59

Table (6): Duration of life cycle and generation period of N. barkeri
(Hughes) fed on eggs and immature stages of Tyrophayus
_putrescentiae at 25 and 30°C and §5+5% RH.

Average period/days
Predator stages Eggsof T. Immature stages of
Sex putrescentiae T.putrescentiae
25°C 30°C 25°C 30*C
incubation period 1.9+049 | 1.8+040 [2.0+0.44| 1.5+0.50
Larva LFnemale 1.2+0.56 | 1.1+0.55 [1.3+0.45| 1.2+0.54
ale 1.1+0.50 | 1.0+0.47 (1.2+0.54| 1.1+0.51
Protonymph Female 1.8+40.63 | 1.6+063 |2.1+0.81| 1.9+0.52
Male 1.5+050 [ 1.4+0.66 |1.8+0.80| 1.6+0.54
Deutonymph Female | 2.5+0.56 | 2.3+0.62 |2.7+0.45| 2.5+0.25
Male 224072 | 2.1+0.59 |2.5+0.44| 2.4+0.12
otal immature  [Female | 5.5+0.79 | 5.0+0.73 |6.1+0.65 | 5.6+0.03
Male 48+0.45 | 4.5+054 |55+0.56| 5.1+0.25
Life cycle Female | 7.4+0.54 | 68+0.90 [8.1+0.86 7.5+0.82
Male 674066 | 6.3+0.51 |7.5+0.56| 7.0+1.00
Generation period [Female |11.1+0.73. 10.3+0.78 [12.0+0.73] 11.3+0.96 |

Total immature stages:

The duration of total immature stages lasted 5.5 and 6.1 days for
female, when it fed on eggs and immature stages at 25°C, while at 30°C.
This period lasted 5.0 and 5.6 days when it fed on the abovementioned diets.
It clear that the duration of immature stages was markedly affected by
temperatuare and type of food.

Life cycle:

Obtained data in Tables (5 & 6) clear that female and male life cycle

of N.barkeri when reared at 25°C and fed on eggs and immature stages of T.
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patrescentiae duraated (7.4 & 6.7) and (8.1 & 7.5) days. At 30°C this period
decreased to (6.8 & 6.3) and (7.5 & 7.0) days for both sexes female and male
respectively,

Life span:

Females life span reared at 25°C and fed on eggs of T. putrescentiae
durated 33.0 days, but when fed on the same diet at 30°C female life span
lasted 38.7 days, whereas female life span lasted 36.1 to 35.9 days when fed
on immature stages at 25 & 30°C respectively Table (5 & 6).

" These results confirmed by Abd-Allah (2004) who studied the biology
of phytoseild mite N. communsis reared on immature stages of T.
putrescentiae at five constant temperature (18, 22.28 and 32°C), while Azouz
(2005) studied the effect of five constant temperature on developmental
stages and fecundity of phytoseiid mite N. neorticulatus (Y & E).
Fecondity:

Female of the predatoary mite N. Baken deposited an average of
eggs 48.6, 55.4 when she fed on eggs at 25 & 30°C, while, when she fed on
immatures, female deposited 39.8 & 58.2 eggs at the same trend.

Food consumption of Neoseinlus baker :

As shown in table (7) Neosainlus bakeri was successfully reared and
reproduced on eggs and immatures of Tyrophagus putrescentiae. Resuits
showed that at 25°C, the female (protc and deutonymph consumed an
average of (8.1 & 15.5) eggs and (5.9 & 8.64) immatures of T. putrescontiae

respectively, at 25°C. Whereas at 30°C, female (proto & deutonymph)
consumed (9.28 & 17.5) eggs and (5.89 & 9.75) immatures respectively.

During adult female longevity it consumed an average of 309.8 eggs,
95.13 immatures at 25°C while at 30°C, it consumed 398.86 eggs and 213.0
immatures. Male adulthood devoured 124.1 eggs and 77.01 immatures at
25°C, while at 30°C, it consumed 145.0 eggs and 93.89 immatures of T.
putrescentiae, respectively.

Table (7). Number of preys consumed per female and male of N.barkeri
when fed on egg and immature stages of T.putrescentiae
during life span at 25 and 30°C and 65:5RH

25°C 30°C

Stage Female | Male Female | Male
Eggs
Protonymph 8.1 6.3 9.23 7.4
Deutonymph 15.5 12.8 17.5 15.12
Immature stages 23.6 19.1 26.78 22.52
Longevity - 309.8 124.1 398.86 145.0
Life span 3334 143.2 425.64 167.52
mmature stages

Protonymph 5.9 3.19 5.89 4.32

eutonymph 8.64 7.0 9.75 8.18

Immature stages 14.54 12.5 15.64 12.50
Longevity 95.13 77.01 213.0 93.84
Life span 209.67 89.51 228.64 106.34
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