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ABSTRACT

Cucumber plants in plastic houses are usually infested with the insect pests, Thrips tabaci Lind., Aphis gossypii Glover,
Bemisia tabaci (Genn.). Control of these pests was conducted by releasing the four phytoseiid mites, Neosieulis
cucumeris (Oudemans), N. zaheri (Yousef & El-Borolossy), N. californicus (McG.) and Phytoseiulus macropilis
(Banks) on two cucumber cultivars, Heikal & Sahm in the two years, 2004 and 2005 in Nubaria, Beheira Governorate,
Egypt. Heikal cultivar was highly infested with the three mentioned pests. N. cucumeris reduced T. tabaci and
A. gossypii populations with reduction percentages of 89.21 & 84.96% and 78.61 & 67.77% on Heikal and Sahm
cultivars, respectively. N. zaheri greatly affected B. rabaci with reduction percentages of 68.45 & 90.00% on the two
cultivars, respectively, during 2004 season. Chemical control with the biocide Abamectin (Vertemic) 1.8% EC and the
acaricide Phenproximate (Ortus) 5% SC gave reduction percentages of 72.37 & 64.0% for T. tabaci; 75.31 & 84.73%
for A. gossypii and 89.73 & 58.70% for B. tabaci, respectively on Heikal cultivar during 2004 season. Similar results
were noted on Sahm cultivar. Generally, releasing the three Phytoseiid mite species gave promising results against the
three plant insect pests infesting cucumber cultivars in plastic houses.

Key Words: Phytoseiid mites, Piercing-sucking insects, Biological and chemical control.

INTRODUCTION

Cucumber, Cucimis sativus L. (Family: Cucurbitaceae) is one of the important vegetable crops in Egypt.
It is usually infested with several pests of which the two spotted spider mite, Tetranychus urticae Koch as
well as the thrips, Thrips tabaci Lind: the aphid, Aphis gossypii Glover and the whitefly, Bemisia tabaci
(Genn.) which cause economic damage to plants and fruits.

On the other hand, some phytoseiid mites were known to predate successfully on mite and insect pests
and were used as bio-control agents (El-Badry & Zaher, 1961; Pecher et al., 1987; Rizk et al., 1990 and
Workman et al.,, 1994). Studies on biological control using phytoseiid predators showed that several
predatory species are able to maintain effective control of some mite and insect pest species (McMurtry &
Croft, 1997). Thus, the present work was conducted to study the efficacy of releasing the four predatory
phytoseiid species; Neoseiulus cucumeris (Oudemans), N. zaheri (Yousef & El-Borolossy), N. californicus
(McG.) and Phytoseiulus macropilis (Banks) as well as chemical control by the bio-pesticide (Vertemic) and
the chemical acaricide (Ortus) against the plant piercing and sucking insect pests; T. tabaci, A. gossypii and
B. tabaci infesting cucumber plants in plastic houses.

MATERIALS AND METHODS

Mass Rearing of Four Predatory Phytoseiid Species

Four predatory phytosetid species of which the two indigenous, N. cucumeris and N. zaheri, collected
from weeds in Dakahlia Governorate and the other two exotic, P. macropilis and N. californicus were mass-
reared in the laboratory. The latter was obtained from Plant Protection Department. National Research
Center, Giza. The aforementioned four predatory species were mass reared using aluminum pans,
30x20x7cm with wet cotton pads at the bottom. Groups of females and males of cach of the four predatory
species were transferred to leaves of ficus, Ficus dicora L. placed on cotton pads in aluminum pans and kept
in an incubator at 30+2°C and 70+5% R.H. Moving stages of T. urticae were offered as prey. For predator
release, groups of females and males from each predator species were transferred to potted bean plants
Phaseolus vulgaris L. infested with T. urticae as prey and kept in muslin cages.

Release of Predatory Mites

Mite predators release started on 8" February during the seasons 2004 and 2005, when cucumber plants
were about 60-100cm long and leaf area about 50-60cm’. The ratio between predator and prey adapted was
1:10 (Heikal and Fawzy 2003). Bean leaves with each of the predatory mite species together with T. urticae
slight infestation were put in plastic bags and kept in ice box at 8°C until reaching the plastic house. The
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release was carried out 1-2 hours before sunset by hanging the bean leaves with known numbers of predatory
mites on cucumber leaves by pins. A pre-release and after releasing, samples were taken weekly and the

numbers of the three insect pests were assessed.

Chemical Control Experiments

An experiment was conducted using a biocide Abamectin (Vertemic) 1.8% EC, 40cm/100 litters water
and Phenproximate (Ortus) 5% SC acaricide 50cm/100 litters water, against the three tested plant insect
pests: T. tabaci, A. gossypii and B. tabaci on the two cucumber cultivars (Sahm and Heikal) grown in plastic
houses in Nubaria during 2004 and 2005 seasons. Spraying acaricides was applied by using a compressor
sprayer (20 liters capacity). Samples of 20 cucumber leaves were taken randomly, just before spraying then
at weekly intervals for 11 weeks, carefully examined and numbers of the alive three insect pests were
recorded. Reduction percentages of the three insects’ species were determined according to Henderson and
Tilton (1955).

Data were statistically analyzed.
RESULTS AND DISCUSSION

Biological Control

The release was conducted on cucumber plants on the 8" February after two weeks from planting
seedlings and when full grown plants reached 60-100cm long and the number of pests pre-release averaged
3.75 & 3.98 T. tabaci; 5.85 & 5.81 A. gossypii and 6.78 & 6.90 B. tabaci individuals /leaf for Sahm cultivar
during 2004 & 2005 seasons. For Heikal cultivar, these averages were 1.65 & 1.75; 2.45 & 2.46 and 0.35 &
0.36 individuals/leaf for the aforementioned insect species, respectively.

The four phytoseiid predatory mites; N. cucumeris, N. zaheri, N. californicus and P. macropilis
differently reduced the numbers of three insect pests, (Table 1). Through 11 weeks after releasing the
aforementioned predators, numbers of the three pests on Sahm cultivar were reduced recording a total
average/leaf of 1.96, 5.70, 9.10 & 9.83 T. tabaci; 4.69, 7.54, 10.25 & 12.64. A. gossypii and 11.41, 2.08,
12.37 & 12.97 B. tabact, respectively in 2004.

In 2005 season, the total averages were 2.05, 6.06, 10.07 & 9.71 T. tabaci; 5.62, 7.55, 10.44 & 11.85 A.
gossypii and 10.55, 2.00, 11.69 & 11.98 B. tabaci on Sahm cultivar, respectively. On the other hand, the total
averages of the pests in the control were 10.82, 12.09 & 15.17 in 2004 season and 10.18, 12.46 & 14.19 in
2005 season. Similar results were obtained for Heikal cultivar during 2004 & 2005 seasons (Table 1).
Reduction percentages as a result of the four predatory mites releases, proved that N. cucumeris recorded the
highest reduction percentage of T. tabaci and A. gossypii. On Sahm cultivar, it resulted in 84.96 & 67.77%
and 80.37 & 55.87% reduction in 2004 and 2005 seasons, respectively. On Heikal cultivar, these percentages
were 8§9.21 & 78.16% in 2004 and 96.21 & 89.52% in 2005 season.

N. zaheri ranked the second as it gave reduction percentages of 34.89 & 44.87 and 42.29 & 39.40 in 2004
and 2005 reasons on Sahm cultivar, while on Heikal cultivar these percentages were 50.79 & 55.51 and
42.80 & 41.71 for the atorementioned insect species, respectively. On the other hand, the same predator preferred

Table (1): Effect of releasing four phytoseiid predatory mites on three plant piercing-sucking insects
infesting two cucumber cultivars during the two seasons 2004 and 2005.

Average number and reduction percentage of three plant insect pests/leat during |} weeks

Cultivars Thrips tabaci Aphis gossypii Bemisia tabaci
N. N. N. P. N. N N. P N. N N .
: . Control . . Control . . Controt
cucu. zaheri. calif. macr. cucu. zaheri. calif. macr. cucu. zaheri. calif.  macr.
2004 N 196d 570c 9.10b 9.83b 10.82a 4.69c 7.54d 10.25¢ 12.64a 12.09b 11.41b 2.08c 12.37b 12.97b 15.17a
g % 8496 34.80 597 1282 -- 6777 4487 3339 17.69 - 2418 900 2009 i8.11 -
=
& 2005 N 2.05¢ 6.06b 10.07a 9.71a 10.18a 5.62c 7.55d 10.44c 11.85ab 12.46a 10.55b 2.00c 11.69b 11.98b 14.19a
% 8037 4229 487 9.39 - 5587 3940 2655 1349 - 2740 8980 3325 1597 -
— 2004 N 051d 230c 34lc 509b 6452 198c 2.23c 436ab 5.63ab 6.05a 2.34bc 1.69¢ 2.99abc 3.78ab 4.36a
< % 89.2i 5079 40.78 1564 --  78.16 5551 35.6% 16.10 - 322 6845 0.0 0.0 --
= 2005 N 04id 3.05¢ 5.23b 531b 6.73a 4.78a 0.82b 5391 544a 646a 385a 095pb 4.23a 4.26a 4.57a
% 9621 4280 3496 2337 - 8952 4171 1186  10.18 - 3305 739¢ 8381 8.72 -

N = average number during 11 weeks % = reduction percentage
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Table (2): Effect of the two pesticides, Vertemic and Ortus, on three plants piercing - sucking insect
populations on two cucumber cultivars during season 2004.

Average number and reduction percentage of three plant sucking insects/leaf

Cultivars Thrips tabaci Aphis gossypii Bemisia tabaci
Vertemic Ortus Control  Vertemic Ortus ~ Control  Vertemic Ortus Control
Sahm 2004 N 5.80c 10.20b 24.53a 5.36b 12.12a  57.64c 7.19¢ 15.87b 54.62a
% 65.04 34.14 -- 69.10 24.79 -- 44.30 79.32 --
! 5.13 . 3. . . . . . .
Heikal 2004 N 5.13b 7.95b 43.6la 9.00b 17.75b  97.55a 12.88b 20.77b 98.17a
% 72.37 64.00 -- 75.31 84.73 -- 89.73 58.70 --
N = average number during 11 weeks % = reduction percentage

feeding on B. tabaci resulting in the best reduction percentages on both cultivars in the two years averaging
90.00 & 89.80 on Sahm cultivar and 68.45 & 73.96 on Heikal cultivar, respectively. Begunov and
Sturozhkov 1986 controlled T. urticae and T. tabaci on cucumber by P. persimilis release, while Castagnoli
et al. 1990 used N. cucumeris against 1. tabaci and Frankliniella occidentalis. Shipp and Wang 2003
evaluated effectiveness of releases of Amblyseius cucumeris and Orius insidiosus (Say) for the control of F.
occidentalis on green house tomatoes.

Chemical Control

Spraying Abamectin (Vertemic) and Phenproximate (Ortus) on Sahm cultivar during 2004 season against
the three tested plant insect pests reduced their populations, but Abamectin sharply reduced the three insect
numbers.

Application of pesticides started as the population of the three aforementioned insect pests averaged 43.0,
25.18 and 49.35 individuals per leaf, respectively.

The total averages at the end of the experiment (after 11 weeks) were 5.80 & T. rabaci, 5.36 A. gossypii
and 7.19 B. tabaci for Abamectin on Sahm cultivar during 2004, (Table 2). Reduction percentages of the
pests were 65.04; 69.10 and 44.36 %. On Heikal cultivar similar results were obtained (Table 2). Thus
Vertemic resulted better control of the three plant insects than Ortus. These findings agree with those of
Braejeul and Trottin 1998.

Finally, it could be concluded that the four phytoseiid predators showed different prey preference. M.
cucumeris gave the highest reduction percentages of T. tabaci followed by A. gossypii, while N. zaheri
enhanced the most promising control of B. tabaci. Also, Hassan ef al. (2007) indicated that N. californicus
and P. macropilis greatly reduced the populations of the acarine pest 7. urticae on cucumber, while N.
cucumeris and N. zaheri had lower effect. Also, predatory phytoseiid mites release assured better control
results for the tested insect pests than chemicals
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