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SUMMARY

For reducing dependency on chemical pesticides, replacement of chemical control by biological
control even partially as in many IPM programs has important positive situation, but so far neglected
socio economic, humanitarian, environmental, and ethical implications. Change from chemical to
biological control substantially contributes to the conservation of natural resources and results in a
considerable reduction of environmental pollution. It eliminates human exposure to toxic pesticides,
improves sustainability of production systems, and enhances biodiversity. Public demand for finding
solutions based on biological control is the main driving force in the increasing utilization of natural
enemies for controlling noxious organisms

Phytoseiid mites are important biological control agents all over the world since they are well-known
natural enemies of phytophagous arthropods on cultivated and non-cultivated plants; due to their
predatory habits of feeding, mostly used to control pest spider mites.

The aim of this study:

1- Conduct a survey of literature review on some predacious mites belonging to the family Phytoseiidae
that are used as commercial scale in Egypt and registered an effective role in the biological control of
pests

2- Study the Biology of three phytoseiid predacious mites.

3- Run a mass production trail of the three phytoseiid predacious mites.

4-Study the handling methods of the three type of predacious mites.

5-Apply a release experiment of the best predatory mites under field conditions.

Predatory mites belonging to the Phytoseiidae family that were used in Egypt and had an effective role
in biological control were identified and divided into four groups according to their feeding pattern. Three
types were selected from these groups to represent the study, namely:

1- Phytoseiulus persimilis (Athias-Henriot) (Type I)
2- Neoseiulus californicus (Athias-Henriot) (Type I1)
3- Amblyseius swirskii (Athias-Henriot) (Type I11)

As for type 1V, it specialized as pollen feeders, which comprises mainly species from the genus
Euseius and do not included in this study.
1: Biological studies:

The biological study of the aforementioned species was conducted under laboratory conditions at a
temperature of 26+£2°C and a humidity of 75+5% in the Biology Laboratory, Faculty of Agriculture,
Menoufia University.
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The obtained results could be concluded as follows:

1-1: The predator, Phytoseiulus persimilis

The predator, P. persimilis was reared on the eggs of the two spotted spider mite, Tetranychus urticae
and also on the immature motile stages under laboratory conditions. The obtained results recorded that
the duration of the immature stages of P. persimilis female was 5.55 day, and for the male it lasted 5.15
day when reared on spider mite eggs, meanwhile, it was 7 days for the female and 6.5 days for the male
when reared on the immature motile stages of the prey. The life history of the female lasted 32.55 &
35.80 days while it was in the male as 24.65 & 27.10 days when feeding on eggs and immature motile
stages, respectively. The egg laying rate for the female was 43.80 at a rate of 2 eggs/day, 40.9 at a rate of
1.8 eggs/day when reared on eggs and immature motile stages, respectively. The results of life tables
showed that the shortest mean generation period (T) and generation frequency rate (DT) were 13.77 &
2.53 days when females were reared on two-spotted red spider eggs, while they were longer as 15.57 &
2.93 days when fed on immature motile stages. The highest growth rate (GRR) was 49.9 days when
females were reared on eggs, while it was 48.9 days when fed on immature motile stages.

Rate of increase (rm) 0.273, Reproduction rate (R0) 43.06 Reproduction rate (A) 1.31, when females
fed on eggs, while it were 0.236& 39.56& 1.26 respectively, when they fed on immature motile stages of
the prey.

1-2: The predator, Neoseiulus californicus

This species was reared on four types of food (Two-spotted Red Spider Mite TSSM, two types of
acarid mites (Bulb mite, Rhizoglyphus robini & Dried fruit mite, Carpoglyphus lactis) and Castor pollen
(Ricinus communis) under laboratory conditions and the results were as follows:

The duration of the immature stages of the female was (8.45+0.90 & 7.75+0.92 & 7.30+0.71 &
6.60+1.20 days) while it was (7.60+0.84 & 6.90+0.74 & 6.85+1.13 & 6.00+0.91) days for the male when
reared on castor pollen & dried fruit mites & bulb mites and two-spotted red spider mites, respectively.

Life history of the female was recorded (32.45+1.57 & 32.00+£1.15 & 30.15+£3.21 & 29.10+2.86 days)
while in males it lasted (26.60+1.9a & 25.85+2.22 & 25.00+1.41 & 24.40+1.73 days) when reared on
castor pollen & bulb mites & dried fruit mites & two-spotted red spider mites, respectively. The highest
egg laying rate was recorded as 38.8 eggs at a rate of 2.0 eggs/day when reared on red spider stages
followed by bulb mites at a rate of 1.04 eggs/day, and the least was recorded with the dried fruit mite at a
rate of 0.86 eggs/day. The results of life tables showed that the shortest mean generation period (T) and
generation frequency (DT) were 13.67 & 3.01 days when females were reared on the two-spotted red
spider mite, while they were longer as 15.96 & 4.44 days when fed on castor pollen. The highest
reproduction rate (R0) was recorded when fed on the two-spotted red spider mite as 17.08 days, while the
lowest value was 11.16 days when females were fed on dried fruit mite. The highest rate of increase (rm)
and reproduction rate (A) were recorded when fed on the two-spotted red spider mite as 0.207 & 1.23 days
respectively, while the lowest value was recorded when fed on castor pollen as (0.156 & 1.16 days)
respectively.

The highest growth rate (GRR) was recorded as 22.83 days when females were reared on the two-
spotted red spider mite, while the lowest value was 15.39 days when fed on dried fruit mites.
1-3: The predator Amblyseius swirskii:

This species was reared on four types of food (Two-spotted Red Spider Mite TSSM) & two types of
acarid mites (Bulb mite, Rhizoglyphus robini & Dried fruit mite, Carpoglyphus lactis & Castor pollen
(Ricinus communis) under laboratory conditions and the results were as follows:
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The duration of the immature stages of the female of Amblyseius swirskii was (6.95+0.51 & 6.5+0.85
& 6.0+0.6 & 5.5+1.18 day) while it was (6.70+0.79 & 6.90+0.74 & 6.6+0.91 & 5.7+0.95 days) for the
male when reared on the two-spotted red spider mite, grain & castor pollen & bulb mites & dried fruit
mites, respectively.

The life history of A. swirskii female was (35.6+1.58 & 34.7+1.99 & 32.1+4.08 & 32.0+£1.75 days)
while it was (29.9+0.99 & 27.2+1.65 & 25.0+2.45 & 25.1+2.12 days) in males when reared on castor
pollen & dried fruit mite & bulb mite & two-spotted red spider mite, respectively. The highest egg laying
rate was 62.7 at a rate of 2.71 eggs/day when reared on dried fruit mite, followed by bulb mite at a rate of
1.21 eggs/day, and the lowest rate was for individuals reared on castor pollen at a rate of 0.97 eggs/day.

The results of the life tables showed that the average life span of the generation (T) ranged between
15.12 & 15.97 days without any significant differences between the different types of food.

The shortest generation repeat rate (DT) was recorded when fed on dried fruit mites at a rate of 2.90
days, while the longest rate (4.38 & 4.27 days) was recorded when females were fed on two-spotted red
spider mites and castor pollen, respectively. The highest reproductive rate (RO) was recorded when fed on
dried fruit mites at a rate of 41.10 days, while the lowest value was 12.55 & 12.91 days when females
were fed on two-spotted red spider mites and castor bean pollen, respectively.

The highest rate of increase (rm) and reproduction rate (A) when fed on dried fruit mites were (0.239
& 1.27 days) respectively, while the lowest value was recorded when fed on two-spotted red spider mites
as (0.158 & 1.17 days) respectively. The highest growth rate (GRR) was recorded as 48.62 days when
rearing females on dried fruit mites, while the lowest value was 18.94 & 18.87 days when it reared on
two-spotted red spider mites and bulb mites, respectively.

2: Mass production of predatory mites

2-1: Mass production of Phytoseiulus persimilis:

The data indicated that population of the predators increased gradually after the predator's inoculation,
after one week of inoculation, the average number of the predators was recorded 1.7 predators / leaflet,
and recorded 6.2 predators/leaflet after two weeks were it reach out to 14 & 23 and 32 predators /leaflet
after three, four and five weeks, respectively. While it recorded 44 predators/leaflet after six weeks from
the predator inoculation date. Accordingly, the obtained yield of the predator in the greenhouse increased
towards the end of the production period. Therefore about of 4,435,200 (over four million) motile stages
of the predators could be produced after six weeks after releasing the predator on infested bean plants on
greenhouse. The predator-prey ratio seemed to be suitable during six weeks.

2-2: Mass production of Neoseiulus californicus:

The data indicated that population of the predators increased gradually after the predator's inoculation,
after one week of inoculation, the average number of the predators was recorded 1.2 predators / leaflet,
and recorded 5.8 predators / leaflet after two weeks were it reach out to 13.9 & 22.5 and 28 predators /
leaflet after three, four and five weeks, respectively. While it recorded 39 predators / leaflet after six
weeks from the predator inoculation date. Accordingly, the obtained yield of the predator in the
greenhouse increased towards the end of the production period. Therefore about of 3,820,000
(Approximately four million) motile stages of the predators could be produced after six weeks after
releasing the predator on infested bean plants on greenhouse. The predator-prey ratio seemed to be
suitable during six weeks.

2-3: Mass production of Amblyseius swirskii:

Similar patterns of variation of the numbers of predators with increasing production periods were
obtained at all predator inoculation densities. Densities increased with increasing production periods, up
to five weeks, Likewise, maximum densities increased with increasing predator inoculation levels, up to
200 predators per rearing unit.
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The data indicated that population of the predators increased gradually after the predator's inoculation,
when inoculation rates 50 predators/ rearing unit the average number of the predators was recorded 135,
480, 996, 1890 and 2300 predators / rearing unit after one, two, three, four and five weeks. when
inoculation rates 100 predators/ rearing unit the average number of the predators was recorded 310, 978,
2100, 3860 and 4450 predators /rearing unit after onem two, three, four and five weeks. when inoculation
rates 150 predators/rearing unit the average number of the predators was recorded 468, 1490, 3130, 5650
and 6656 predators / rearing unit after onem two, three, four and five weeks, while inoculation rates 200
predators/ rearing unit the average number of the predators was recorded 580, 1970, 3990, 7500 and 9100
predators /rearing unit after onem two, three, four and five weeks.

Doubling rate 3 times after one weak, 10 times after two weeks, 20 times after three weeks, 38 time
after four week and 45 time after five weeks.

3- Handling of predatory mites:

This part of study was done at Bio-Kaha company, Kaha city, Qaliobiah Governorate. The mean of
this term every step after mass rearing in the greenhouse where includes (Collection, Mixing with a
carrier substrance, Transporting, Storage, Application in the field ( release ), Discounting after release.

3-1: Collection the predatory mites from greenhouse:

To collect both predatory mites (P. persimilis and N. californicus) from kidney bean plants, P.
vulgaris under greenhouse condition, predatory mites can be collected by either harvesting leaves with
predators or by allowing the predators to move away from the leaf material, In the former case, leaves
containing the predatory mites are collected in bags for transport to the end user.

3-2: Packing methods (mixing with the carrier substance):

Vermiculite was chosen as the carrier material for mixing with the predator. Mixing process was done
in an acrylic bowl in a room with a temperature not exceeding than 6 °C, then packed in special
containers.

3-3: Transporting of predatory mites:

The predators were transported in an ice box with a freon bottle to maintain a low temperature to
preserve the predator and reduce its activity.

3-4: Storage of predatory mites:

The data indicated that the mortality was 0% during the first three days for the predatory mite, P.
Persimilis, N. californicus and A. swirskii. The mortality was less than <10% up to day 8 of cold storage.
The mortality increased rapidly after that and reached 100% after 12, 14, 13 days for P. persimilis, N.
californicus and A. swirskii, respectively. It is therefore concluded that the maximum duration three
predators may be stored for 9 days include releasing.

3-5: Application predatory mites in the field (release) and counting after
application:

Three species of predatory mites i.e. Phytoseiulus persimilis, Neoseiulus californicus and Amblyseius
swirskii were released to control the red two-spotted spider mite TSSM infesting two strawberry varieties
(Festival & Sunshine) at a ratio of 10:1 predator/prey in two packed ways, (mixed with a carrier) and
unpacked (on green paper) in an open field.

3-5-1: Releasing three types of predatory mites to control the red two-spotted spider mite
on strawberry plants of the Festival variety in an open field:

The three predators mentioned above were released at a ratio of 1:10 predator: prey, where the first

predator Phytoseiulus persimilis gave the highest reduction percentage in both methods at a rate of 86 &

44



Studies on rearing and handling of some predacious mites

81.7% for the motile stages and 80.19 & 79.84% for the eggs when released on green paper and packed in
order, followed by the predator Neoseiulus californicus which recorded a reduction percentage of 81.78 &
78.22% for the motile stages and 74.35 & 75.30% for the eggs when released on green paper and packed
in order, while the lowest reduction percentage was recorded for the predator, Amblyseius swirskii which
was released twice (in addition to the first time) and recorded a reduction percentage of 55.6 & 52.3 for
the motile stages and 34.98& 41.52 for eggs when released on green paper and packed in order after 16
weeks of release.

3-5-2: Release of three types of predatory mites to control the two-spotted red spider mite
on strawberry plants of the Sunseshion variety in an open field:

The three predators mentioned above were released at a rate of 1:10 predator: prey, where the first
predator, Phytoseiulus persimilis gave the highest percentage of reduction in both methods at a rate of
87& 84% for the mobile stages and 85.65& 84.34% for the eggs when released on green paper and
packed in order, followed by the predator, Neoseiulus californicus which recorded a reduction of 77&
78.22% for the mobile stages and 70.88& 74% for the eggs when released on green paper and packed in
order, while the lowest percentage of reduction was recorded for the predator, Amblyseius swirskii.

Advantages and disadvantages of each method of the two methods of release
application:

1- Method of the application of the Predatory mites packing with vermiculite:

-Advantages:

- Easy for handling (transportation and storage).

- It does not require a large amount of employment as in green leaves, because its volume is small
compared to it.

- Easy of ability to determine the numbers that were releasing through weight.

- It can be stored for a longer period of time than in green leaves.

- Focus more on the site of the injury.

- Save time during release.

- Guarantee that no pests or diseases are transmitted with it.

- Disadvantages: The cost is high compared to green leaves.

2- Method of the application of the Predatory mites on green leaves:
-Advantages:

The green leaf has all the stages of the predatory mite during release, thus ensuring the survival of the
predator for a longer period when the prey is not sufficiently available during the release (there is a grace
period until the prey appear and hatching of the eggs) because when the prey is not available, it either dies
or immigrate from its location (it can walk 500 m).

-Disadvantages:

- It must be released as soon as it is collected on the same day, as store it lead to leaves laceration.

- Difficulty in handling (transportation and storage) comparison with packing.

- It is difficult to store, because the bag containing the leaves which increase the humidity in it due to the
transpiration of the leaves, and this helps the existing fungi to grow and spread to the treated plants.

- It requires a lot of employment compared to packing method.
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Euseius sp. (E. gallicus. E. stipulatus. E. scutalis)
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