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ABSTRACT

Biological control of Tetranychus urticae Koch in Sharkia Governorate's
commercial cucumber fields is possible by using of the predacious mite,
Phytoseiulus persimilis Athias-Henriot.

During the two successive seasons, 2003 and 2004 the predator mite, ~.
persimilis A -H. was released at a rate 20-25 individoals/bit to controt the two-
spotted spider mite, Tetranychus urticae Koch in about 196 m’® planted with
commercial cucumber variety, Botaseed in El-Gahpharia, Sharkia Govemnorate.

In the first season 2003, the reduction of spider mite reached 98% after 7
weeks from release compared with the control while in the second season 2004
the reduction reached 97% after about 8 weeks from release. Immigration of the
predator to the buffer arex contributed reduction of pest. The cost is likely to be
lower than that of chemical control and cucumber yield not reduced.

INTRODUCTION

Cucumber is considered an important vegetable eaten fresh with satads
and as pickies. It covers the local market requires all over the year seasons and
exported to Arab countries with a considerable amount. Its cultivated area in
Egypt reached about 30000 feddans in summer and 10000 feddans in winter,
Exportation of cncumber fruits is expected t0 be increased in future and this
requires to obtain healthy clean fruits without chemical pesticide residues,

The two-spotted spider mite, Tetranmychus urticae Koch is one of
important economic pest, acaricides are still the main method for its controi.

Many trials were done by several authors to control this acaring pest on
certain plants by releasing the predator mite Phytoseiulus persimilis A-H.
{Oatman & McMurtry, 1966; Oatman et al., 1967, Amblyseius californicus (Mc
Gregor), and Typhlodromus occidentalis Nesbitt {Oatman er al,, 1977); Watanabe
et al., 1994 on cucumber, Heikal & Mowafi, 1998 on bean, Heikal ef al, 2003 on
strawberry and Heikal & Fawzy 2003 on cucumber,
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The present work aimed to control the two-spoited spider mite, T.
urticae on a cucumber field by the phytosciid predator, P. persimilis A.-H.

MATERIALS AND METHODS

A culture of P. persimilis A.-H. was reared in the labordtory on bean
plant leaves (Phaseolus vulgaris L)., while mass rearing was carried out on bean
plants, infested with the spider mite, 7. urticae Koch according the technique
followed by El-Halawany ef al. 2000 in a 540 m’, greenhouse.

Therefore, large number of plants were grown (about 1600
plants/greenhouse) and subsequently inoculated with the 7. urticae. As soon as
the level of the spider mite reached 2-3 individuals/leaflet member of the
laboratory reared predator was released at the rate of 5 individuals/bit.

After about 3 wecks the rate of predator increased to reach 20-25
individuals/ieaflet (32000-4000¢ predators/greenhouse) and these leaflets were
- used to release the predator in the experimented cucumber field.

Biological control experiment:

- Two experiments were conducted, in an area of about 196 m” planted
- with commercial cucumber variety (Botasced) at El-Gahpharia district, Sharkia

Governorate in seasons 2003 and 2004 and was left without any pesticide

treatment. The area of 196 m? was divided into 28 beds, each with 1 meter

width, Every bed has two rows, each row cultivated with 15 bits of cucumber.

Twenty five cucumber rbws were chosen and divided into four replicates
and a control, cach replicate had five rows, There were six rows between each
replicate and thirteen rows between control and treated replicates as a buffer
plants

The predatory mite, P. persimilis A.-H., which was reared in the
greenhouse was collected on leaflets of bean, each with 20-25 moving stages and
- released as one leaflet/bit, amounting about 320000-400000 individuals/feddan.
. Release of the predator at a rate of one bean leaflet carrying 20-25 individuals/bit
occurred in the first season on July 29, 2003 and in the second season on April
6™, 2004. Randomized samples of 20 leaves were taken from each replicate, as
well as buffer area and the control then examined with field lens (10X). The
number of 7. urticae and P. persimilis motile stages were recorded for each
leaflet. Count was undertaken just before release, then at weekly intervals.

The reduction in two spotted spider mite population were calculated
according to the equation of Henderson and Tilton (1955).
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RESULTS AND DISCUSSION

Percentage of infestation of cucumber Jeaves with the two-spotted spider
mite, T. urticae, just before the predator, relcase ranged between 91 and 97% of

samples.

Results in Table (1) indicated that in the first season the pre-count of the
two-spotted spider mite population was 264-266 moving stages/20 leaves on the
predator release plants with mean 13.2 motile stages/leaf, while the number of 7.
urticae in buffer area was 260 motile stages/20 leaves with mean 13 motile
stages/leaf.

After a week from the predator release on 29 July 2003, population
density of T. wrticae decreased to 175 individuals/ 20 leaves with reduction
51.16%, while in buffer was 200 mites/20 leaves with reduction 43%. In the same
time, population in control increased from 266 to 359 moving stages/ 20 leaves.

After two weeks from predator release population of acarine pest
decreased in release area; while highly increased in the control (106 and 506
individuals, respectively). The decreased of population was low because high
density of T. urticae before releasing the predator. The reduction in the pest
population appeared after one week of the predator release in buffer area between
the treated replicates but with low level 43% and this might be due 1o increase of
rate of release (20-25 predators/bit) and dispersal of the predator. The population
of the pest two-spoited spider mite decreased continued its decrease but this was
highly occurred in the fousth count on 17 September 2003; 21 moving stages/20
leaves with reduction 98%, while the population in buffer area was 165/ 20 leaves
with reduction 80%. Population of the two-spotted spider mite continued its
increase in the control reaching 854 moving stages/ 20 leaves (Table, 1). '

These findings agreed with those obtained by Decou (1994), El-
Halawany ef al., 2001 and Heikal & Fawzy 2002. They advised growers to have
patience to allow the predator to affect spider mite population. Resylts in Table 2
revealed that in the second season the population of 7. urficae was 103 moving
stages/20 leaves in.pre-count on 6 April 2004 in the predator release area, while
was 129 moving stages/20 leaves, in the control. Afler 3 week from predator
release, the population of 7. srficae decreased to 42 moving stages/20 leaves in
the first count giving 73% reduction, while in the buffer arca the population
decreased to 100 moving stages/20 leaves with 38% reduction. On the opposite,
pest population increased in the controt to reach 198 moving stages/20 leaves.

The populauon of pest then decreased gradually to reach 12 mowng
stages/ 20, leaves in the 6™ week on 30 May 2004 with reduction 97%, while in
buffer area the population was 37 moving stages/ 20 leaves with 90% reduction.

: In the control pest population increased to 444 moving stages/20 leaves.
Concerning the predatory mite, as shown in Table (1), its population totaled 153
predators/20 leaves after a week from release then decreased to 120 predators/ 20
leaves due to its dispersal. After that population increased gradually to reach 190
predators/ 20 leaves at the end of season.



Table (1) Populaﬁon denmy and reduction percentage of 7. urticae Koch before and

after l'em of P, miuﬂis (A.-H.) on cucumber plants, (variety Botaseed)
in the first season (29 July to 17 September 2003).

Number and reduction % of m;tile stages/20) leaves
. £ P. P

Sampling Release area | Buffer area Control persimills | persimilis

date  Mromiz, tear | Reduction [ Toml 7. [ T Reduction | ToRI T | | jtotal Xleal

urticae % urticae % urticae
29 July,
264 13.2 260 13.0 266 13.3

2003 ‘
5 Aug. 175 8.75 51.16 200 10.0 43 359 17.9 153 7.65
12 Aug. 106 53 79.0 190 9.5 62 506 253 120 6.0
19 Aug. 58 29 91.0 [80 9.0 73 679 33.9 165 8.25
17 Sept. 21 1.05 98.0 165 8.25 80 854 42.7 {90 9.5

po0z (128 104 “doqorysopy <oy 213y JO sppuny



Table (2): Population density and reduction percentage of T. urticae Koch before and
after release of P. persimilis (A.-H.) on cucumber plants, (variety Botaseed)
in the second season (6 Apr. to 30 May 2004).

Number and reduction % of motile stages/20 leaves

Sampling Releaseare . Buffer area Coutrol Pm:;ms pm:;“,m

date Total T. Xlleaf Reduction | Total T. Xeaf | Reduction | Total 7. Xﬂul’ Jtotal Xfleaf

urticae % urticae % urticae
6 Apr., :
163 | 5.15 105 | 525 129 | 645

2004
13 Apr, 42 21| 73 100 5.0 38 198 9.8 165 8.25
WApr. | V7 1.85 77 79 395 52 202 | 10} 147 7.35
29 Apr. 35 1.75 82 60 3.0 69 240 12.0 170 85
16 May 26 1.3 87 54 2.7 73 244 122 198 9.9
23 May 18 0.9 91_.1/' 40" | 20 80 249 | 1245 220 11.0
30 May ?2 0.6 97 |- 37 l_.SS | 90 444 #;2'2 212 ;0.6

'?sz Loprdy panodg-omy 241 JO 1o4ue)y pporioorg

saven

19€
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P. persimilis population followed similar trend e second season 2004 as
it was 165 individuals/20 leaves on 13 April, Zﬂﬂgﬁ'awkfromrelmse,
then it decreased due to dispersal o reach 147 predasors/2¢ leaves in the second
count of 21 Apr. After that population grew up to reach 212 predators/20 leaves at
the end of the season on 30 May, 2004.

Examining the adjacent planis on beds near the site-of experiment and
associated weeds it was found to harbour high population of P. persimilis from
which it could disperse 1o adjacent plants or the next crop. This coincides with the
findings of Heikal and Mowafi (1998) concerning the predator P. macropilis
when released to control T. urticae on bean plants.

However, the present results proved that this experiment assured the
possibility of using the predatory mite, P. persimilis as a biological control agent
against the two-spotted spider mite, 7. urticae in commercial cucumber fields. It
.could be advisable to release the predator individuals when 7. urticae population
# at moderate or low density to offer a suitable chance for the predator to play its .
role successfully. Also, one feddan usually needs to 320000-400000 predators
moving stages in order to obtain a good control of the noxious acarine pest 7.
urticae. .
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