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Abstract

Evaluating the efficiency of release different levels of the
predatory mite M californicus (McGregor) for controlling of 7.
urticae and P. ulmi. The predatory individuals were 10, 20 and 30/
young apple. The predatory mite M. californicus released on young
apple for controlling 7. urticaein 2™ April 2006 when spider mite
T. urticae infestation reached about 3.73,3.06 and 4 individuals/
leaf, while the predatory mite released for controling £ wimi in
10™ April 2006 when its infestation reached about 3, 2.93 and 3.23
individuals / leaf at levels at the same levels of predators/ apple
tree, respectively,

After release the predatory mite V. californicus for control the
two spotted spider mite 7. wrticaer The percent of redaction was
54.37, 60.81 and 66.89% at levels 10, 20 and 30 predators/ apple
trees after four months of release, while after release the predatory
mite for control £. wimion apple tree the percent of redaction was
64.35, 70.20-and 77.66% at the same levels after four months of
release.

INTRODUCTION

Apple fruit trees are heavily infestation with phytophagous mites. 7. urticae
Koch, A. ufm{Koch) ( Famin:ITetranychidae) and Aculus schlechtendali (Nalepa) are
the most important mite species infesting apple trees mainly in lower Egypt. This
mites cause serious injury to apple, preferring the lower leaf surface and the new
shoots (Abdel-Wahed 2003) these mite pests causes considerable damage for the
production quantity and quality.

Ibrahim ef af, 2004 indicated that, the predatory mite N californicus is
important to control the citrus brown mite Fulefranychus orientalis ( Klein) when
released M. cafifornicus at three levels of 40, 50 and 70 individuals per trees at level
infestation 4.64, 5.06, and 4.70 mite per leaf, respectively, while it was in unreleased
tree 4.69 Endividuals/leafT After releasing the predator mite the mite pest, £. orientalis
population generally declined gradually and percentage of reduction in the population



452 EVALUATING THE EFFICIENCY OF DIFFERENT LEVELS OF NEOSEIULUS CALIFORNICUS
(MC GREGOR) RELEASED FOR CONTROLLING THE SPIDER MITE 7ETRANYCHUS
URTICAE KOCH AND EUROPEAN RED MITE PANONYCHUS ULMI (KOCH) ON YOUNG APPLE TREES

of pest mite after four months of releasing reached 57.84, 73.76 and 88.25%,
respectively.

El-Ghobashy, 2006 released the predator mite Phytoseivlus persimilis (A.-H.) to
control the two spotted spider mite 7. wrficae on young peach orchards at Adam
Village, El-Nobaria province, El-Behera Governorate,. During the season 2005 at the
rate of (30-40), (40-50) and (50-60) predator mites/peach trees in the three treated
area on (Feb. 24'™") by bean leaflets harboring the predator individuals. The reduction
percentage of the two spotted spider mites reached 76.36, 79.60 and 87.01% for the
three tested treatments, respectively.

Heikal et af,, 2008 study the efficiency of different stages of the predatory mite,
N. californicus on 7. urticae and P. uimi all motile stages of the predatory mite feeding
on all stages of 7. urticae and P. uimi, the predatory mite play an important role as
bio-control agent for controlling the two tetranychide mites 7. wrticae and £. ufmi on
mulberry leaf arenas in the laboratory N. californicus .

Croft ef al. 1998 indicated that V. cafifornicus is a more generalist feeder than
Neoseijulus fallacies (Graman) and added that generalist feeders can on pollen.

Vilajeliu& Vilamau 1992 reported that M. californicus (=A. californicus) was
greatest at the time of maximum activity of 2. wimi

Many successful trails have been applied using different phytoseiid mite
predators as a bio-control agents against different tetranychide mite pests infesting
different orchards trees and crops (Mori and Satio 1979, Pickett and Gilstrap 1986,
Sekita and Kinota 1990, Mifsud 1997, Kerguelen and Hoddle 1999, Hoddle et a/. 2000,
Walzer and Schausberger 2000, Ebrahim ef &/,2001, El-Saiedy 2003, Ibrahim ef al
2005and El- Mahgoaob 2006).

This study aim to confirm the role of the predatofy mite M. californicus in
controlling the pests 7. wticae and F. wimi on Young apple trees at Qalubia
Governorate.

MATERIALS AND METHODS

Design of experiment

The experiment was carried out using eighty Young apple trees (about four
year ) divided into four groups each one of twenty trees as four treatments, three
levels of release 10, 20 and 30 and control.
Mass rearing of predatory mite N. californicus

Bean plant Phaseoulus vulgaris L. used as host plant. Bean seeds were planted
in plastic trays (40x40x12cm) with the rate of 20 seeds per trays. These trays were
used in rearing the predator mite, which used as nucleation of the predator for
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releasing in the green house of mass rearing. Small greenhouse divided to three
isolated parts: a) rearing of clean bean plants, b) clean plants at the stage of 12
leaves were artificially infested with 7. wrticae, c) one week later, five females of
predatory mite M. californicus transferred to each bean plant, we follow up the
relation between the predator and the prey inside the greenhouse, when it need for
prey we were supported it with more prey. About one month when the rate of
predator increased to reach 15-25 individuals/ leaflet. The predatory mite was picked
in small paper bags with few prey on bean leaves and transferred inside ice box. El-
Sayed (1994).
Predators release

When the number of predator increased for suitable number to collect and
release. The leave of the beans peering the predator and small number of prey were
picked in paper bag and transmitted to the seedling in ice box and the predator
release on the apple trees with three levels 10, 20 and 30 individuals. Random
samples of 30 leaflet were collected every ten days from each treatments and
inspected using aid stereomicroscope. First samples collected just before release and
the next collected every 10 days. The number of prey and predator were recorded to
the end of experiment and the percent reduction was calculated according to
equation of Henderson and Tilton, 1955.

RESULTS AND DISCUSSION

1- Biological control of Tetranychus urticae Koch using the predatory mite

N. californicus (McGregor) on Young apple trees in 2006.

Results in Table (1) indicated that, the predatory mite N. californicus was
released against the two-spotted spider mite 7. wrticae under three levels of 10, 20
and 30 predators/ apple tree. The first release of the predatory mite was at population
density of mite pest 112 and 96 individuals/ 30 leaves in the release and control,
respectively.

First level of release

The predatory mite . californicus gave 10.9, 28.2, 39.2, 55.2, 66.3 and 68.9%
reduction pest population in Apr. 12%, Apr. 22° , May 2", May 12", May 22™ and June
1* at number of the predatory mite 7, 10, 13, 15, 20 and 38 individuals/ 30 leaves,
respectively. The highest reduction of 7. urticae observed in June 11" aftet 70 days
of release the predatory mite N. cafifornicus reached 76.3% reduction at level 10
predators/ tree. After that activity of predatory mite decreased to 50.8% in July 31%at
number of predatory mite 3 individuals/ trees at level of release 10 predators/ seedling
the percent reduction averaged 54.37% in the end of experiment.
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Statistical analy'sis in Table (1) indicated that there was significant positive
correlation between the population density of predatory and Temperature (0.64%)
while non-significant negative correlation between the predatory population and
relative humidity (-0.33).

Second level of release

The predatory mite M. californicus was released on apple seedling at level 20
predator in Apr. 2™ 2006 when number of 7. urticae was 92 individuals/ 30 leaves,
while the number of mite pest in control plots as 96 individuals/ 30 leaves.

The percent reduction of the mite pest increased gradually reaching its highest
percent reduction 75.7% in June 11" at average temperature of 27.5°C and 56.1%
relative humidity.

Also reviled data cleared that percentage reduction fluctuated as 69.6, 65.2, 63,
56.6 and 66.2 at June 21%, July 1%, July 11% July 21* and July 31% at number of
predatory mite 73, 44, 29, 11 and 2 individuals/ 30 leaves, respectively.

The average of percent reduction of 7. urticae was 60.81% of four months after
release the predator mite V. cafifornicus at 20 predators/ seedling.

Statistical analysis in Table (1) cleared that there was positive significant
correlation between the population density of predator mites and Temperature (0.58%)
while there was non-significant negative correlation between the predatory mite
population and relative humidity (-0.15). '

Third level of release

Results in Table (1) indicated that the predatory mite N. cafifornicus was
released at level 30 predators/ apple tree at number of 7. wriicae as 120 and 96
individuals/ 30 leaves on released and unreleased seedling. After releasing the
predatory mite, the population of 7. urticae slightly decreased in the first post-count in
April 12" then the pest population gradually declined rapidly from April 22 to reach
its lowest population in June 1% with reduction 80.8% at number of predatory mite 90
individuals/ 30 leaves. On the opposite, the pest population increased gradually in
control plots, and reach 581 individuals/ 30 leaves in July 31% at temperature 24.69
and 63% R. H. at percent reduction 75.6%.

From above mentioned results, it could be concluded that release the predatory
mite . californicus gave an average reduction 66.89% of pest mite population on
apple trees under field condition after four months of release.

Statistical analysis indicated that there was non-significant positive correlation
between the predatory mite population and temperature (0.46), while non-significant
negative correlation between the predatory mite and relative humidity.
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These results were in accordance with, Mori and Satio 1979, Pickett and Gilstrap
1986, Sekita and Kinota 1990,Mifsud 1997, Kerguelen and Hoddle 1999, Hoddle et .
2000, Walzer and Schausberger 2000, Ebrahim and Abdel-samad 2001, El-Saiedy

2003, Ibrahim et a/. 2005and El- Mahgoob 2006.

Table 1. Biological control of Tetranychus urticae Koch using of the predatory mite

Neoseiulus californicus (McGregor) on young apple trees in 2006.

Number and redaction % of motile stages of T: urticag/30 leaves after release of the predator. |
20 adult 30 adult
10 adult predators/ | No. No. No. Temp. | RH
Sampling date predators/ predators/ control
seedling of of of oC %
| seeding | | seeding |
pred. pred. pred
No. R% No. | R% No. R%
Pre-count  before
12 - - 92 - - 120 - - 9% 280 | 544
release April 2
April 12 108 109 7 79 207 10 109 16.1 14 104 240 | 565
April 22¢ 103 282 10 66 44 15 a1 408 19 123 26 | &3
| may 2 96 393 13 57 56.6 17 80 533 31 137 25 571
May 12" 80 55.2 5 50, 659 2 66 655 44 153 26 56.3
May 22 69 663 20 46 727 a2 52 764 55 176 265 | 56.9
June 1% 68 68.9 38 48 733 46 804 7 188 27 | 572
June 11" 63 76.7 45 54 757 66 55 81 89 232 275 | 56.1
June 21% 75 763 58 78 69.9 65. 80.8 % n 278 | 57.0
July 1% 130 64.2 41 104 65.2 84 785 68 32 28 57.2
July 11" 210 61.1 21 164 63 29 132 772 51 163 230 | 544
July 215 274 546 17 215 56.6 1l 147 771 i 518 220 | 565
July 31 333 50.8 3 188 66.2 2 177 756 12 581 24.6 63
mean 13408 | 5437 29} 9575 | 6081 | 3195 | 92 66.89 48 | 2311 | 255 ] 569
No.=Number R.%=Reduction Temp.=Temperature
R.H.= Relative humidity
Correlation coefficient
moving stages of the predator at level 10 predator 0.64% -0.33
moving stages of the predator at level 20 predator 0.58%  -0.15
moving stages of the predator at level 30 predator 0.46 -0.20
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2- Evaluating the efficiency of different levels of release of the predatory
mite N. californicus (McGregor) against Tetranychus urticae Koch on
young apple trees
Obtained data recorded in table (2) showed that the mean percentage

reductions in population of 7. wrticae were 54.37, 60.18 and 66.89% at average

number of predator as 24, 314.75 and 48 individuals at levels of release 10, 20 and 30

predators per apple tree,

There were significant differences between the three levels 10, 20 and 30
predators. The most efficient of release 30 predators per apple tree to control 7.
urticae on seedling it produced the highest percent of reduction recording 66.89% of
the mite pest. . )

These results were in accordance with, El-Saiedy 2003, Ibrahim et a/2004,
Ibrahim ef a/. 2005, El-Ghobashy, 2006 and El- Mahgoob 2006.

Table 2. The mean reduction of Tetranychus urticae Koch as a result of releasing the
predatory mite Neoseiulus californicus (McGregor).

Rate of release T. urticae Reduction N. californicus
10 . 134.08 a 54.27 a 24a

20 95.75b 60.18 b 31.75b
30 92.00b 66.89c 48c

F. value 8.14 17.50 35

P. 0.0023 0.0001 0.0001
L.S.D.0.05 25.14 4.06 6.37

3- Biological control of the European red mite Pamonychus ulmi (Koch) using
the predator mite N. cafifornicus (McGregor) on young apple trees in
2006
The predatory mite N, californicus was released in April 10", 2006 at three

levels 10, 20 and 30 predators per apple tree.
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First level of release

Data presented in Table (3) cleared that, the predatory mite . californicus was
released on apple trees at 10 predatory per young tree when the number of mite pest
90 and 103 individuals/ 30 leaves in released treatment and unreleased on apple
trees, respectively. The first post-count after ten days of releasing the predatory mite
reached 23%in April 20%. After that percentage reduction increased gradually it was
30.1, 42.7, 49.8, 65.2, 69.9, 72.9 and 82.8 in Apr. 30%, May 10, May 20", June 9",
June 19" and June 29" at number of predatory mite 11, 14, 13, 17, 20, 28 and 34
individuals/ 30 leaves. The height reduction percentage of mite pest recorded in July
ot with 86.1% at number of predatory mite 35 individuals/ 30 leaves at average
temperature 27.5°C and 56.1% R.H., after that the reduction percentage decreased to
81.2% in Aug. 8", the average percentage reduction of P. uimiwas 64.35% after four
months of release the predatory mite V. cafifornicus at 10 predator/ trees .

Statistical analysis data from Table (3) showed that there was highly significant
positive correlation between temperature and population density of predatory mite
(0.94***) while there was non-significant positive correlation between the predatory
mite and relative humidity at level 10 predators / tree.

Second level of release

The predatory mite was released in April 10th 2006 at 20 predators per apple
seedling when the number of mite pest P. ulmi was 88 and 103 individuals/ 30 leaves
on release and untreated area.

The reduction percentage of mite pest gradually increased after releasing the
predatory mite N. californicus were 25, 36.5, 50.2, 62.2, 70.7, 79.7, 85.2, 88.7, 88.6,
88.7, 84.8 and 82.2% reduction in Apr. 20th, Apr. 30th, May 10th, May 20th, May
30th, June 9th, June 19th, June 2Sth, July Sth, July 19th , July 29th and Aug. 8th at
number of predators 9, 13, 16, 19, 23, 27, 31, 38, 29, 25, 17 and 11 individuals/ 30
leaves, respectively.

The average percentage of reduction of P. ulmi after four months was 70.2%
after release the predatory mite N. californicus at 20 predators/ young tree. 3

Statistical analysis of data obtained in Table (3) showed that there was highly
significant positive correlation between the population density of predatory mite and
temperature (0.91%**), while there was non-significant positive correlation between
the predatory mite population and relative humidity (0.44).

Third level of release

Also, as shown in Table (3) data demonstrated that the predatory mite N.
californicus was released in April 10th, 2006 at 30 predators/young apple tree at level
of infestation 97 and 103 individuals/ 30 leaves in release and unreleased treatment.
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‘I;he percentage reduction in the population of mite pest after one and two
months of release were 61.4 and 85.2% in May 10th and June 9th at number of
predators 16& 30 individuals/ 30 leaves at average of temperature 24& 26 °C and
56.58 56.3%,R.H. respectively, and reached maximum reduction in June 29th with
reduction 96.2% at number of predatory mite 38 individuals/ 30 leaves, then
decreased to 92.1% in August 8th at end of experiment.

Finally rate of release 30 predators/ apple tree, the reduction percentages
averaged 77.66%. .

Statistical analysis of data in table (3) showed that there was highly significant
positive correlation (0.92*%**) between the population density of predatory and
Temperature while there was, non-significant positive correlation between the
predatory mite population and relative humidity (0.46).
4~ Evaluating the efficiency of different levels of release of the predatory

mite N. californicus (McGregor) against Panonychus ulmi (Koch) on

young apple tress

The predator mite N. californicus was released at three levels 10, 20 and 30
predators/ apple tree as recorded in (Table 4) indicated that, the average percentage
reductions in populations of P. ulmi were 64.35, 70.20 and 77.66% as mean numbers
were 50.25, 40.5 and 32 individuals where average numbers of predator were 18.41,
21.50 and 21.33 individual at levels 10, 20 and 30 predator/ tree. There were
significant differences between the three levels of release. While the high percent of
reduction was produced at release level of 30 predators [ tree.
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Table 3. Biological control of Panonychus ulmi (Koch) using the predatory mite
Neoseiulus californicus (McGregor) on young apple trees in 2006.

| Number and redaction % of motile of P.uimi30 leaves after_release of the predator.
Sampling 10 adult predators/ 20 adult predators/ 30 adult predators/ Temp. | RH
No. of No. of No.of | control
date seeding seed! seedi oC %
o [ | e T
No. R% No. R% No. R%
Pre-count
before
%0 - - 88 - - 97 - - 103 178 | 564
release
10"
April 20% 84 3 5 80 25 9 30.3 7 125 217 1.2
|_April 30% 80 301 1 7 365 13 66 465 12 131 27 | 542
May 10" 73 427 14 62 50.2 16 614 16 146 24 | s65 |
May 200 68 498 13 50 622 19 45 692 2 155 246 6
May 30% 51 652 17 2 707 P} 2 798 28 168 2 574
Jure 9 47 69.9 31 79.7 27 25 85.2 30 179 26 56.3
June 197 43 729 p] 852 31 16 90.6 3 182 25 | 569
June 29" 30 80238 34 19 887 7 %6.2 38 197 z 57.2
| uy o 86.1 35 | 2 836 10 %38 45 w6 | 25 | se1
| July 19 848 2 21 887 2 13 937 16 218 278 | 570
2" 8.7 15 30 848 17 17 922 8 232 2 572
o 40 812 7 37 822 u 18 %21 2 244 2 56.0
mean 5025 | 6435 1841 | 4050 | 7020 2150 | 320 7766 | 2133 | ‘1702 | 2496 | 566 |
No.=Number R.%=Reduction Temp.=Temperature
R.H.= Relative humidity
Correlation coefficient
moving stages of the predator at level 10 predator 0.94***  0.34
moving stages of f:he predator at level 20 predator 0.91*** 0,44
moving stages of the predator at level 30 predator 0.92*%** .46
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Table 4. The mean reduction of Panonychus ulmi (Koch) as a result of releasing the

predatory mite Neoseiulus californicus (McGregor) release.

All the previous results cleared that, the efficiency of the predator increased as
well as increasing the rate of release also results indicated the possibility of controlling
the two-spotted spider mite 7. urticae and European red mite £. wimi on apple trees,
the main point is that, starting the release of the bic-control agents at the low level of

Rate of release P. ulmi Reduction N.. californicus
10 50.25a 6435 a 1841 a

20 40.50 b 70.20 b 2la

30 32.00c 77.66¢C 21.33a

F. value 54.32 81.06 2.15

P. 0.0001 0.0001 0.1407
LS5.D.0.05 3.65 228 3.64

CONCLUSION

infestation to have good control in very short time after releasing is a must.
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